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Hyperglycemia and Hypoglycemia

theLong-termCareofElderlyDiabeti

Wlth  the  aguig  of the  population  and  longer  life  expectancies,  the  prevalence  of  population  with

multiplechronicmedicalconditionshasincr6ased.Itisdifficurttomanagetheseconditiorisaspeople

age  has  led  to  more  individuals  with   multiple  medlcal  condltions  admitted  to  the  long-term  care

facIlltles.0lderadultswithd|abetesresidlngliithelong-termfacllitiesrepresentthemostvulnerableof

thlsCohortTheyareatahigheriiskofhypc\cjlycemiaformanyreasons,incliidHnglnslHHld€f'r'encyand

Progressive   lenal  Hisufficiency   Also,  older  adults  teric!  to  have  higher  rates  of  lJnldentlf'    t'     Ognitive
deficlts,ccluslngdlffiiultyincomplexself~cdre.Oiderpatlentswlthtype2diabetesmellltus(T2DM)are

at  a  hlcjher  risk  of developing  cognitive  impairment  and,  therefoie,  die  in  danger  of belng  unable to
Self`managethelrd|seaseTopreventfurthercomplicationsfromT2DM,patlentscanself-managetheir

glucose  levels  and  medication  Intake.  Hypoglycemic  events  should  be  metlculously  monitored,  and

glycemlc  targets  may  need  to  be  adjusted  to  accommodate the changing  requirements  of the older
adult.

`-p.in

S`Q¥L:\t   IN"ODU(TloN

'IIIC`  cl(len.l}J  p()pulcition  is  one  ol` the  lm)`„  (tis-

(`llssed  glol)al  I)henomeiia  in  the  pi.c`sent  clay.I

Ct)llntl.ic`  `,\Ji(h  an  ilicrL.asiiig  I)t)I)Ill:ltit)11  like

lndi€`  h{ive {i  large  numb.er of people  n()w age(I
over60ycz`rs(irniorc.Inthelastfivedcc€ides,the

Pe()I)ll`  ovel. 60  years  has  trii)led  {`ml  incl-casetl

.             `Shol.tly.  Ac`coi.diiigtocensus2011,  older|)coplL`
`        €lI.e{}.14% ofthetotal population.'lhei)I.ojections

for  the  people  over 60 yecii.s  in  tlu?  next  folH.
Censusesai.el33.32million(202l),178.59('20`?I),

236.0lmillioli(204l),a|id300.96millioll(2(J5l).I
rlhein(`reaseintheelder|ypoi)ukiti(mistllc'reslllt

()f  l`Ilall8ill`thr  fcl.tility  a|id  lil()I-tality  I (`8illl(```  ()\  C`l

thulasHi\Jc(I(`c{`(]es.01derili(1ivi(luals{Hehlghly

Pronctomeiit€`1m()rbiditiesdiietotheagin.gofthc

I)rain,  I)rot)lems €``ssoci€`ted witli I)hysical health,

eel-ehi.al  I)nth()1ogy,  s()cioec()n()mic fi`ct()rs such

as the hreakdowli ol. tl`i` I.amily `support systems,

alitl  a  tlecrease  in  econ()mic  independence.
The mental  clisordei.s  frequently encountered
include  demelitia  aiid  mood  disorders.2 Other
(`omplications inclu(1e neurotic and personality
disoi.ders,  drug  aml  alc()h(il  al)use,  delirium,
Alzheimei.'s, and mental psychosis. Never.theless,
undei.staiiding  the ,aging  proces_s  remains a
challenge.  Mciny  diffei.ent  clinicians  practice

gc`i.iatl.ic  medicine  in  ci  wide  variety or settings:
I-Iosi)ital wai.ds, oiiti)€`tient clinics, dciy hospitals,

geni`ral  I)I.{ictitionei-siirgcries,  ctire  homes,  and
llli`  I){ltieiil'`s  owii  li()mc.`''

I)iabetc``s is a `sigiiil`ic{int hetilth conclition for

the€igingpe()plc;€itle€ist207")fpatientsovei.the
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TABLE  1 :  Framework for considering  treatment goals for glycemia,  blc`od pressure, anc; dysllpidemia  in  older

adults with diabetes.

E-:-i.____i.___-_--I-:i-=T=-=---I:-:_:-ThfEEEEEi
Healthy (few
coexisting chronic
illnesses, intact

cognitive and
functional status)

Complex/
intermediate

(multiple coexisting
chronicillnesses-.`'

or 2+ instrumental
ADL impairments or

mild-to-moderate

cognitive impairment)

Very complex/poor
health (long-term

care c`r end-stage

ch ron ic  i I I nesses x.*

or moderate-to-
severe cognitive

impairment or 2i   ADL

dependencies)

Longer                      <7.5%
remaining  life

expectancy

Intermediate          <8.0%

remaining  life

expectancy,
high treatment
burden,
hypoglycemia
vulnerability,

fall  risk

Limited                        <8.5o/ot

remaining  life

expectancy
makes benefit

uncertain

90-130                90-150         <140/90       Statin unless
contraindicated
or not tolerated

90-150                  100~180       <140/90        Statinunless

contraindicated

or not tolerated

100-180               110-200       <150/90       Considerthe

likelihood

of benefit
with a statin

(sa.Eondary

prevention
more so than

primary)

\AL)L.cictivitiesofclcii1y1iviiicj)

\    Coexisting  chronic  tllne5ses  are  conditions  severe  enough  to  require  niedications  or  lifestyle  managenlent  and  may  include

arthritis,  cancer,  congestlve  heart  fciilure,  depresslon,  emphysema,  falls,  hypertension,  incontlnence,  stage  3  or worse Chronic

kidney dlsease,  myocardial  infcirction,  and  stroke.  By "multiple," we  mean  at  least  three,  but  many  patients  may  have five or

nlore.r`

"The  presence  of  a  single  end-stage  chronic  illness,  such  as  stage  3~4  cong!)stive  heart  failure  or  oxygen-dependent  lung

disease,  chronic  kidney  disease  requiring  dialysis,  or  uncontrolled  metastatic  cancer,  may  cause  significant  symptoms  or

impairment of functional  status and significantly reduce life expectaiicy.
i    Al c of 8.5% equates to an estimated average glucose of `200 mg/dL. Looser glycemic targets than this may expose Patientsto

acute risks from glycosuria, deliydration, liyperglycenijc hyperosniolar syndrome, and  poor wolmd healing.
t    A  lower  Alc  goal  nlay  he  set  for  an  Individual,  if achievable  withoi„  recurrent  or  severe  hypoglycemia  or  undue  treatment

bl'rden.

rvore.. Thls  represents  a  consensus  framework  for  Considering  treatment  goals  for  glycemia,  blood  pressure,  and  dysllpidemia

in  older  adults  with  diabetes. The  particular  patient  categories  are  general  concepts.  Not  every  patient  will  undoubtedly fall

into  a  specific group.  Consideration  of patient  and  caregiver  preferences  is  an  essential  aspect  of treatment  individualization.

AdditionaHy, a patient's health status and preferences may change over time.

Source.. American  Diabetes Association.  Older Adults:  Section  1 o.  Standards  of Medical  Care  in  Diabetes-2015.  Diabetes Care.

2015;38(Suppl.1 ):S67-9. Ref. Foc)tnotes

and unpreclictal)1chypoglycemia, asthegeriatric      with  type 2  diabetes  mellitus  (T2DM)  in long-

population  is  less  likely  to  take  advantage  of
I.c`ducingtlieriskol`microvasc`iilai.complicatioiis

and  moi.e  likel\J 1o  `suffcl. scri(iii`s adverse  effects

t`i.om  hypogly(`erii ia."

I)()rnei.  8iii(lc`liiii```   alltiw   (.()r   li[iei-aliza[i(ti`

ot` the dietary treatment  ol` di{`betes  in  peoi)le

term  care  facilities.'°  rrhc  cai.e  team  should
work  logcthc`r  to  promote  si)ecific  policies

an(1  I)roloc()ls  in  the  facility  to  €iddress  how

illdi\'i(liial  T2I)M  p{`ticnts  assess(`(1,  £`ncl  which

tlicts  olTci.e(I  its  an  acljiinc[  to  li.eatmcnt.  C€ii.eful

mollitoring ol`bloocl glucose levels, medications'



H).i)erg!ycemia  and  Hypoglycemia  in

and response  to  treatml`n`  lil:l}   i,llth`r  |o,   lil()[e

iberalizationOftllefood.I)1et1il]el:iliz,atioiica,I_   ._i__.     I_    _   _   I-I_        _   __    _I.

to promote  better llealth  ancl  improved
o-f life for our elclerly residents. Although
iycemia control may be necessary for
dividuals with diabetes, more significant
ons in morbidity and mortality ai.e likely
tfromcontrolofothercardiovascularrisk
rather than from tight glycemic control

alone.ThereisSubstantialevidcncefromc|inica|
a|s of the value of treating hypertension in theffitl

elderly.7J8'Ihel.eislessevidenceforlipid-lowering

and aspiriil  therapy,  altllough  the  bcnel`its  of
t}iese intervelltions  for  Pl.imary  anc]  sccon(|ai-y

;rheovseen,tj[f:I:x?I;:cij:tne:}e:°a,€'e!':'t!T{[€t`;Jot:I:.'xe;e{;,:iL:!][:
time frames seen in clinical tri£`|s. I I

t,to        Consjdert

ljkeljhood

of benefit
With a stati

(secondary

prevention
more so the

Primary)

fj|imeiit  and  may inclu
`,(age 3  or wo,rse chroi

rlatlents  may have five

oxygen-dependent  lun
`ignjficant  symptoms

{j may expose patients t

",dl"lg.

iiiia  or  undue treatmen

assure,  and  dyslipidemi
>nt  will  undoubtedly fal

itment  jndividualizatio

is-2015.  Diabetes Care.

i (T2DM) in long-
`.'ll-e  team  should

`i)c`cl.(`I.t`   ijo!jcies

'`   lo  a(Idrcss  how

•`'is(,(I,   :Ill(I   \,\/hich

( I.t`{i i in ci` I I ( .  c{i reful

"`Is, niedications,

ffl  HYPOGLY(EMIA AND HYPERGLYCEMIA

With the  aging  of the  poplllation  tand  longer
life expectancies,  the  prevtilence of popiilati()n
with  multiple   chronic   me(lical   conditiolis

has  increased.   It  is  dilTiclilt  to  m{m€ige  lhe`se

corfditions as  I)co|tll. agi'  ( hi'(`au"> ol` i`hangi.s  i,I

physical,  fllnctioni`I,  oi` (`081 lili\'i`  {lllilitii`s  aiitl  lht`

complexity ot`man}' ti.eatmi.nt I.iigimons) has lil(I to

moreindi\-idufllswilllmulliplcini`dji`alcoiiclitions

admitted  to  tlle  l()ng-tei-in  Gal.c  l`€ii`ilities.  01tl{il.

adults with  dial)etes  ri``siding  in  thL`  long-term

facilities  represent  the  most villnerable  ol. this
cohort.  Studies that specifically target diabetes
management  in  older population  are  l{`cking,
and those that  fociis diabetes management in
the extended  rim  care  I`acilities are eveii  fewer.
The lack of knowledge I.egarding the carL` ol` the
elderly residing in  long-term  c€ii.L` with  diabetes

maylead to ti.e€itment I.ailiii`e all(I a liigher risk or

hyperglycemia as well as hypoglyceinia. In aging

populations, hypoglycemia has tlie potential fol-
Catastrophic  consequeiic`i.s.  To  avoid  this,  the
management of older poi)iilation  with  dial)etes
and  other  medical  c()Inorbidities  residillg  in
long-tei.in cai-e facilities rcqiiii.cs a nioi-e holistic

approach compai.ed with fociising on individii{il
Chronic disease goal achicvcment. '2

Older  adillts  ai.e  at  a  higher  risk  or hypt)~

glycemia  for  many  reasons,  incliicling  insulin
dcriciclic}/  {ind  i]i.ogi.cssi\'ii  I.cnal  iii`sumciont`}r.

Also,  older  aclults  lc`nd  1o  have  highL`r  I.€itcs  of

ti`ic-Lot-tg-teriTi  Care  of Elderly

lilli(]ciiLilic.(it`tjgiiiti\c`tlel`icits, causingilifti
in  coini)lea  `self-cart.`  activilics  (c.g.,  gluc

monitoriiig and  ad).usting insulin doses).  Tl`

deficits have been associated with increased risk
of hypoglycemia and with severe hypoglycemia
linked to increased dementia. Therefore, it is
essential to screen older adults for cognitive
dysfunction routinely and discuss findings with
the caregivers.  Hypoglycemic events should be
lncliculously monitored and glyccmic targets
may nccd  to be adjusted to accommodate the
changing requirements of the older adult.7'!!

PHARMA(OLOG](ALTHERAPY

I'articul€lI.  carL`  is  I.eiiliirecl  in  prcscribiilg  {m(I

monitoring   I)harmac()logical   ti.eatmelit   in

older  acliilts.  Ctjst  may  be  a  sigiiil`icant  factoi.,

mainly since  older  a(liilts  tencl  to  be  on  maiiy

mecljcalioiis.  Metforinin  is  contraindicated

beca'Lisc  of.renal  insufficicnc`y  oi-significant

heart  l`{iiliire.  Tliiaz.oiidincdjoncs,  uLscd  €il  all,   h

shoiil(I  l`)e  iised  very  L`€iutioil`sly  in  t`hose  with,

01.  £i[   I.isk   foi.,   coilgesti\'e   heart   I``{`ililrt`   an(1   h{`.\Ji`

iisstii`iali`t!   \\ilh   fiiit.tiHc's.   Siill`tm\'IiH-(`{``,   01li(H.

ill`UliH   ``(`(`li`I(t808U('`,    {m(I    ill`lilill    (`aH    (`{iu`(I

h.\'i)og1}'(`oniia.   I'ati(mt``  or  i`i`il`8i\'i`i I  illu`l   ha\'(`

i`x(`i`11l`nl  \'isual   ilnil   motol.  skills  {ul(I  (`oLrlliti\'(`

al)ilit}',   if  ilisiilin   use  is   re(iuire(I.   Glu(`{igon-

like  I)ci)liile-I   (GI,P-1 )  agonists  alid  (lil)i`|jtid}'1

peptidase-4  (I)1'1'-4)  inhil)itors  h€iv..  few  sidL`
effects,  biit their costs may I)e a I)ai-rier to sonie
older  patients.  A  clinical  trial,  SAV()R-TIMI  53

(Saxaglii)tin Assessment of. Vasc`ular Outcomes
Recor(1c`(I  in  P{itients  with  I)itil)etes  Mellitiis-

Thr(mib()lysis  in  Myocai.dial  Infarction  53),

evtlluatcd saxaglii)tin (a I)PI'+4 inhit)jt()r) and its

imp{ict on cardlovascular outc()nles. I :

RE  (ON(LUsloN

Ill  olcl  T2DM,  trcatmclit  of hyperglyccmia  has
to  be integrated  into glol)al  and  individualized
cal.c.   Geri{itric  as`sessmem   in   addition  to
avoidiiig  lethal  complications  of dial]etes,  the

prevention of dcci.ease in the level of functional
inde|)elldcncc  is  the  I)rimal.}J  `Lro{lI  ()f this  care

an(I imi)lemeiited i)y takiiig into account the type
or  ii{`liJ`.lit,   \Jigoi.tlus,   o1.  I`i.z`il.   F`oi.  the  deiiendcnt

I)iilicnl,   imintiiiniiig  coml.oi.I   I)ecomes  the
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this  assessmclit,  en:jiirc  the

ilieritpeiilic  aiid  glycemic  goals.1be  ch()ice  oi`

the[.apeutic tools  is  a  function  of fixed  goals,
of comorbidities, of the organization of care at
home or in nursing homes, and of the iatrogenic
risk,  in particular, the undernutrition and the
hypoglycemia.L30lderpatientswithT2DMareat
ahigherriskofdevelopingcognitiveimpairment
and,  therefore,  are in danger of being unable
to  self-manage  their disease,  according to  a
new  study. To  prevent  further coinplications
from  T2DM,  patients  can  self-manage  their

glucose levels and medication intake. H()wever,
older p€`ticnts who have had diabetes for a moi-e
cxlcn(I.ccl  pe[.i()ci  may  cxi)ei.ience  mcinory  loss

flnd  ()thci-c()gnitive  dysfunctions,  which  can
hilldei.  lhcii-ability  1o  manage  their  disease

I)rot)ei-ly.  "Older  people  with  T2DM  ai-e  at
incl.eased   risl(  for  cognitive  dysfunction,"
I.eseai-chei.s concluded.  "Changes  in  cognition
maynegativelyaffectdiabetesself-management
behaviors,  influencing  self-cat.e  outcomes."'4
rille  development  ol` referral  critci.ia,  ri`i()des  i-;f

rai)ill  fisscssm(`nl,  joiiit  \\J()rking  I)I.actices,  :`n(I
"oiitri`£`ch"   lo  all  czii.c  s(`(tings  and  diagnosti(`

!il.out)i  ar(J esse!itial  i`ompoii(`nts,  \\'hich  ai(`  not

}'t"   (.lllly  lll`\'clo|)cd.   Gi`I.iatri(`iali   lmist   i)i`   al)lil

to  \,\ioi.k  iirl.iicii\rely  in  ai.`iite  hositi`€`ls,  loiig~tLHnl

(`are fai`ilities, and the community, incli`cling the

oldci.  patient's home.:! rlhus,  geriatrii`  medicine

maintains  the  art  ol` medical  practice,  using
the  I-cc`ent  knowledge  in  biology  and  mediciil
scicnces, aiid deals with the popultition with the
highest level of in()rbidity and lowest function.

RE  [DITOR'S NOTE

The  management  of T2DM  in  oldel.  adults
I.equires   a  holistic   understanding  of  the
relationship  between  the  disease  and  the
l`iinctional,  psychological/cogniti.vc,  and social

gcriati-ic  issues,  so  as  to  individuali7,e  both
gl}Jccmic tai.gets and therapeutic approaches.
In this article,  Dr Jali highlights the clinical and
functional.hetei.ogeneity that complicates the
long-tei.in  care  of eldei.ly  diabetics,  the  risk
factoi.s  (.or hy|iei.glyccmia/hypoglycemia  in  this

I)()I)ulatioli,thebalanceofglycemictai.getgoals,
{`nd  the  choice ot` phariiiac()logical ther€ipics  in

tliis I)€`ticiit  gi-oui). rl`i.catmcnt ancl  mal`tigemcnt

itrioriiy  goal.   [`'rom

bi-oadi.angeofcomorbidities,functionalabii
socioeconomic status, and life expectancy.
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INTRODUCTION 

Prosthodontic treatment, whether involving complete or partial 

coverage and natural tooth or dental implant abutments, commonly relies on 

indirect fabrication of definitive prostheses in the dental laboratory. 

Historically, the necessity for provisional treatment has been primarily 

derived from this methodologic process. The importance of interim 

treatment, however, is more far reaching than is portrayed by this procedural 

necessity and the requirement for satisfactory provisional restorations differ 

only slightly from the definitive treatment they precede'. Kaiser2 and others3,4 

identified multiple areas of concern with provisional restorations including 

the esthetics, comfort, speech and function, periodontal health, 

maxillomandibular relationships, and continued evaluation of treatment plan. 

Biologically acceptable fixed prosthodontic treatment demands that prepared 

teeth be protected and stabilized with provisional restorations that resemble 

the form and function of the planned definitive treatment 5. They can assist in 

the maintenance of periodontal health and promote guided tissue healing by 

providing a matrix for surrounding gingival tissues. This is especially useful 

with treatment involving highly esthetic areas. 
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Besides the immediate protective, functional and stabilizing value, 

interim restorations are useful for diagnostic purposes where the functional, 

occlusal and esthetic parameters are developed to identify an optimum 

treatment outcome before the completion of definitive procedures. A 

provisional restoration will provide a template for defining tooth contour, 

esthetics, proximal contacts and occlusion and for evaluating the potential 

consequences from an alteration in the vertical dimension of occlusion. 

Provisional treatment can also provide an important tool for the 

psychological management of patients where a mutual understanding of 

treatment outcome and the limitation of treatment can be identified. 

The use of provisional restoration relies on a reasonable turnaround 

time from tooth preparation to completion of definitive treatment. 

Provisional treatment is usually well tolerated when this occurs. Longer 

periods of use can promote tooth sensitivity and potential pulp damage. 

Occasionally, however, interim treatment has to function for extended 

intervals and provide long time tooth protection and stability while 

conjunctive treatment is accomplished. These procedures are especially 

useful while the periodontal health status of an abutment tooth over an 

extended period of time is evaluated. Long time provisional treatment also 

allows for improved interproximal access during periodontal therapy. 
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Maintenance of long term provisional restoration in concert with procedures 

such as alveoloplasty, tissue augmentation, dental implant placement, 

endodontic therapy, and orthodontics are frequently useful. 

It can be challenging for practitioners to justify the use of provisional 

treatment because of its "temporary" nature, especially when the time 

required to produce a suitable interim restoration equals that spent for tooth 

preparation and impression making. However, exclusion of this essential step 

and the quality of provisional restoration can be the difference between 

overall treatment success and failure. The terms provisional, interim, or 

transitional have been routinely used interchangeably in the literature. The 

use of  term �temporary� however, is controversial and is considered 

inappropriate by some because provisional restorations serve many 

functions, and "temporary" treatment may be interpreted as one of lesser 

importance or value. Provisional restorations should be same as definitive 

restorations in all the aspects, except for the material from which they are 

fabricated. Provisional treatment, as an adjunct to some procedures such as 

porcelain veneers or implant prosthodontics may be occasionally 

unnecessary. 
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The objective of this dissertation is to review provisional fixed 

prosthodontic treatment and to focus on the material science and clinical 

considerations involving natural teeth and dental implants and the 

interrelationship between provisional and definitive fixed prosthodontic 

treatment. Materials used with provisional treatment are discussed in terms 

of clinical selection and the influence of their physical properties on 

treatment outcome.  
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REVIEW OF LITERATURE 

 

Talkav L (1952)6 described and classified different materials and 

methods used for the fabrication of temporary acrylic fixed bridgeworks and 

splints. He classified the materials into those made with cold cure acrylic and 

those made with heat cure acrylic. He also described three techniques, 

namely the plastic crown form, aluminum shell and crowns prepared from 

alginate impression of prepared teeth. 

Leff A (1953)7 described a technique of forming temporary restoration 

using alginate impression and self-cure acrylic resin. 

Langeland K and Langeland LK (1965)8 studied the reaction of pulp 

to preparation, temporary restoration and final cementation. The authors 

cautioned against the use of self-curing resin in direct contact to the prepared 

abutments and recommended a well-fitting preformed crown with thick mix 

of ZOE cement for favorable pulp response. 

Ragman SS (1965) 9 emphasized the need for proper contouring of the 

temporary restoration to promote deflective protection of gingival sulcus and 

to permit proper stimulation of gingival tissues. 

Fisher OW, Shillingburg HT and Dewhirst RB (1971)10 showed 

that fit of the temporary restoration is improved by using indirect technique 
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by allowing the acrylic to cure on plaster cast rather than on tooth. 

Sotera AJ (1973)11 listed out the functions of a provisional restoration 

should protect the prepared tooth structure, should be contoured to protect 

gingival margin and prevent gingival inflammation, should maintain occlusal 

contacts to prevent extrusion of opposing teeth, should keep abutment teeth 

in proper relationship to each other by placing some load on the abutment 

teeth and it will decrease the changes of sensitivity in the final restoration.  

Fritts KW and Thayer KE (1973)12 stated that accurately fitting 

crown margin is less damaging to gingiva, particularly in those preparations 

that extended sub-gingivally. 

Jones EE (1973)13 reported a case of a patient who became sensitive 

to self-polymerizing resin. The reaction was erythema multiforme, which 

was treated by removing the residual monomer. The diagnosis of allergy was 

corroborated by patch test. 

Crispin BJ, Watson JF and Caputo AA (1980)14 evaluated the 

accuracy of nine temporary restorative materials using direct and indirect 

technique. They concluded that the marginal accuracy produced by the 

indirect technique was significantly better than those made by direct 

technique. 
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Oliva RA (1980)15 described a technique for custom shading of 

temporary acrylic resin crowns. He advocated the use of non toxic colored 

chalk shavings instead of using available commercial acrylic resin staining 

kits. He also found no apparent effect on either the strength or the setting 

time of the temporary cements. 

Jordan RD, Zakaraisen K and Turner KA (1982)16 described a 

technique of temporization for an extensively fractured anterior tooth. He 

used an endodontic file covered with acrylic resin to form a temporary post 

and core and a polycarbonate crown sealed with acrylic resin. 

Garvin PH, Malone WFP, Toto PD and Mazur B (1982)17 studied 

the effect of self cure resin on crevicular fluid volume and concluded that 

self cure acrylic resins lead to an increase in crevicular fluid volume. The 

periodontal inflammation process can be a reversible process provided that 

the amount of gingival irritation is minimal and restoration is of short term. 

Clements WG (1983)18 proposed a method to develop anterior 

determinants that are comfortable and pleasing to the patient, who 

participates in the development of their anterior esthetics and phonetics. He 

advocated the preoperative restoration to their final size and shape, which 

will help in making the conservative preparation and also provide guidelines 
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for final ceramo-metal restoration. 

Miller SD (1983)19 summarized the requirements of an acceptable 

temporary restoration 

- acceptable marginal adaptation

- retention and resistance to masticatory load.

- highly polished plaque resistant surfaces with physiologic contours

and embrasures which are conducive to oral hygiene maintenance

- esthetically satisfying

- easy to repair and remove.

Kaiser DA and Cavazos E (1985)2 advocated temporization 

techniques using Self-curing acrylic resin, Heat cure acrylic resin, Vinyl 

polyethyl methacrylate, Ethyl amine Derivatives, and Light Cure composites 

and Preformed metal crown, both direct and indirect methods They also said 

that the temporary crown should resemble the natural tooth in colour and 

function and should not exert pressure on free gingiva or edentulous ridge. 

Monday JJL and Blais D (1985)20 studied marginal adaptation of 

acrylic temporary restoration and found that indirect technique, vacuum 

formed and acrylic reline was most accurate. More subgingival the margin, 

less acceptable was the adaptation of the provisional restoration. 
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Rosenstiel SF and Gegauff AG (1988)21 studied the effects of 

provisional cements on temporary restorative resins. They found that ZOE 

cements soften the set resin and also inhibit polymerization of added resin. 

This is clinically important where reline or repair is a consideration. Non 

eugenol cements may be used with little effect on hardness. 

Hochwald DA (1991)22 proposed a method of Surgical template 

impression during stage I surgery for fabrication of a provisional restoration 

to be placed at stage II surgery. 

Roberts DB (1992)23 described a procedure for making indirect 

interim restorations from a cast die made from polyvinyl siloxane impression 

material. The use of these flexible casts and dies facilitates the removal of 

polymerized resin from the cast and rapid set of polyvinyl materials reduce 

time involved in making the indirect interim restorations. This method is 

particularly useful when replication of a specific irregular tooth arrangement 

is mandated. 

Cho GC and Chee WWL (1993)24 described a method of fabrication 

of esthetic custom provisional restoration that provide optimum esthetics and 

function accornplished with minimum chair side time. The effect of 

mamelons, translucency and incisal halos is produced to mimic natural 
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dentition. The technique is based on a provisional shell that is made in 

laboratory and relined intraorally for a more precise fit. 

Reikie DF (1993)25 reviewed many esthetic and functional 

considerations for partially edentulous implant patient. He said that with the 

availability of adjunctive grafting procedures, it is time for the implant team 

to change the traditional treatment planning approach that allows patient 

anatomy to dictate implant position and prosthesis design. 

Breeding LC (1995)26 described the procedure which provides an 

esthetic mean for inserting a provisional fixed restoration immediately after 

implant placement surgery. When this procedure is used, it is not necessary 

to prepare the abutment teeth adjacent to the surgical site for subsequent 

fixed restorations. 

Liebenberg WHO (1996)27 stressed on the need of maintenance of 

periodontal health and tooth position, while restoring the teeth with 

provisional restorations. 

Biggs WF (1996)28 advocated the placement of a custom implant 

provisional restoration at the second stage of surgery for improved gingival 

management. 
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Tjan AH, Jacob Castelnuovo J and Shiotsu G (1997)29 advocated 

the curing provisional resinous crowns with use of polyvinyl siloxane 

impression as matrix which significantly reduces the temperature increase in 

the pulpal chamber compared with a vacuum formed polypropylene matrix. 

Robinson FG, Haywood VB, Meyers M (1997)30 studied the effect of 

Night Guard Vital Bleaching [NGVB] solution containing 10 percent 

carbamide peroxide on colour stability of provisional restoration materials. 

They observed an orange discoloration with provisional materials that 

contained methacrylate, when they were exposed to 10 percent carbamide 

bleaching solutions. 

Jemt T (1999)31 conducted a study on provisional implant crowns 

placed after single implant treatment in 55 patients with single implant 

restorations. The results indicated that the use of provisional crowns may 

restore soft tissue contour better than healing abutments alone. 

Jaffin RA, kumar A and Berman CL (2000)32 conducted a clinical 

study of immediate loading of dental implants in edentulous and partially 

edentulous jaws and found that success rate was found similar to those in 

delayed loaded cases. They advised the immediate loading of implants. 
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Lane DA and Rosalin (2003)33 did clinical trial to compare double 

arch and complete arch impression technique in the provisional indirect 

restoration. They concluded that the double arch impressions were found to 

take less time, use of less material and also same accuracy. 

Rodrigus AH and Morgano SM (2003) 34 advocated a clinical and 

laboratory technique of preparation of restorations for immediate loading of 

implants on the edentulous mandible with the use of a laboratory processed 

provisional, screw-retained, implant supported fixed complete denture that 

incorporates cast metal reinforcement. This method is consistent with 

reported biologic and clinical requirements for achieving successful results 

with immediate and early loaded implants. This technique offers advantage 

compared with a prefabricated provisional prosthesis: it is efficient, 

uncomplicated and cost effective. 

Sham ASK and Chu FCS (2004)35 conducted a study and said that 

bis-acryl methacrylate resins were more colour stable than methyl/ethyl 

methacrylate based resins in water at 60° for 20 days. On the other hand, the 

bis-acryl methacrylate resin showed significantly higher discoloration in 

coffee. After exposure to UV light, the 2 bis-acryl methacrylate based 

provisional materials showed significantly less colour change than any of the 

methyl/ethyl methacrylate based provisional materials. If provisional 
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restorations have to be used for long period, bis-aryl methacrylate is 

preferred over methyl /ethyl methacrylate based resins. However, when bis-

acryl methacrylate resin is used as a provisional material, patients should be 

advised of the propensity of such materials to staining by coffee. 

Bohnekamp DM and Gracia LT (2004)36 described the effective 

procedure for use of light polymerized flowable composite resin for 

intraoral repair of bis-acryl provisional restorations. 

Hamza TA and Rosenstiel SF, Elliosary MM and Ibraheem RM 

(2004)37 conducted a study on fiber reinforcement, fracture toughness and 

flexible strength of provisional restorative resin using Construct, Fiberstick, 

Ribbond normal, Ribbond THM, Ribbond triaxinal and concluded that fiber 

reinforcement increases both fracture toughness and flexible strength. 

Eskitascioglu G, Eskitascioglu A and Belli S (2004)3 advocated use 

of polyethylene ribbon to create a provisional fixed partial denture after 

immediate implant placement for bonding natural lateral incisors to the 

adjacent teeth with an acceptable esthetic outcome. 

Haselton DR, Diaz-Arnold AM and Dawson DV (2005)39 conducted 

a clinical study to evaluate the colour stability of provisional crown and fixed 

partial denture resins. The purpose of this study was to measure the colour 
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change of 12 provisional prosthodontic material after immersion in artificial 

saliva and artificial saliva coffee solutions for 1, 2 and 4 weeks. Under the 

condition of this study they demonstrated varying tendency to discolor over a 

range time periods when immersed in artificial saliva and artificial saliva 

coffee solutions. This study showed colour stability to be material specific 

without improved stability of newer bis-acryl products. Patient should be 

warned to expect colour shift towards yellow within a relatively short period 

of time dependent upon dietary habits. 

Swall BW (2005)40 stressed the importance of wax up for provisional 

restorations for cases of all kinds ranging from a single tooth to full mouth 

constructions and considered it an important factor in restorative success. 

Begum Turker S, Kocak A, Esra A (2006)41 studied the effect of 

coffee, tea, coca-cola, orange juice and red wine on the color stability of 

acrylic and composite based provisional materials. They concluded that red 

wine and tea caused the most significant color changes and orange juice 

showed the least significant colour change. 
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DISCUSSION 

Provisional restorations in fixed partial dentures are an essential part 

of fixed Prosthodontic treatment. Patient must be provided with an interim 

restoration from initial tooth preparation until the definitive prosthesis is 

placed. A provisional restoration is defined as "a fixed or removable 

prosthesis, designed to enhance esthetics, stabilization or function for a 

limited period of time, after which it is to be replaced by definitive 

prosthesis�. Often such prosthesis is used to assist in determination of the 

therapeutic effectiveness of a specific treatment plan or the form and 

function of the planned definitive prosthesis. The word �interim prosthesis� is 

often used as a synonym for "provisional" prosthesis. Even though a 

definitive restoration may be placed as quickly as 2 weeks after tooth 

preparation, a provisional restoration must satisfy important needs of the 

patient and the dentist. Unfortunately, temporary usually connotes laxity and 

this may imply that requirements pertaining to the more permanent condition 

are ignored. If this connotation becomes a philosophy governing the 

provisional phase of treatment, the dentist will needlessly be reducing 

clinical efficiency and treatment quality. Experience has repeatedly shown 

that the time and effort expended in fulfilling the requisites of provisional 

restorations are well spent. 
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Because of unforeseen events (e.g., laboratory delays or patient 

unavailability), a provisional restoration may have to function for an 

extended period. On the other hand, a delay in placing the definitive 

restoration may be deliberate. Whatever the intended length of time of 

treatment, a provisional will have to be adequate to maintain patient health. 

Thus, it should not be casually fabricated on the basis of expected short-term 

use. 

Provisional procedures also must be efficiently performed, because 

they are done while the patient is in the operatory and during the same 

appointment that the teeth are prepared. Costly chairside time should be used 

efficiently with the practitioner producing an acceptable restoration. Failure 

to do so will result in the eventual loss of more time than was initially 

thought to be saved. For example, an inadequate restoration may lead to 

unnecessary repairs or the need to treat gingival inflammation and remake 

the impression. Such problems can be avoided if one thoroughly understands 

what the requirement of provisional restoration is and make the efforts to 

meet these requirements. 

��Requirements of provisional restorations: 

The requirements of a provisional restoration are same as for the 

definitive restoration, with exception of longevity and possibly the 
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sophistication of colour. 

The basic requirement of an interim restoration is to provide pulpal 

protection, positional stability, and maintenance of occlusal function, 

cleansability, strength, retention and esthetics. The requirement can be 

subdivided into biologic, mechanical and esthetic categories. 

  

I)�Biologic requirements: 

a)�Pulp Protection- 

A provisional restoration must seal and insulate the prepared tooth 

surface from the oral environment to prevent sensitivity and further irritation 

to the pulp. Because of the sectioning of dentinal tubules, a certain degree of 

pulp trauma is inevitable during tooth preparation. When healthy, each 

dentinal tubule contains the cytoplasmic process of a cell body 

(Odontoblast), whose nucleus is in the pulp cavity. Unless the environment 

around the exposed dentin is carefully controlled, adverse pulp effects can be 

expected. In addition, the pulp health of a tooth requiring a cast restoration is 

likely to be compromised before and after preparation. In severe situations, 

leakage can cause irreversible pulpitis and resulting in need for root canal 

treatment. 
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b)�Periodontal Health- 

To facilitate plaque removal, a provisional restoration must have 

good marginal fit, proper contour, and a smooth surface. This is particularly 

important when the crown margin will be placed apical to the free gingival 

margin. If the provisional restoration is inadequate and plaque control is 

impaired, gingival health will deteriorate. The maintenance of good gingival 

health is always desirable, but it has special practical significance when fixed 

prosthodontics is undertaken. Inflammed or hemorrhagic gingival tissues 

make subsequent procedures (e.g., impression making and cementation) very 

difficult. The longer the provisional restoration must serve, the more 

significant become any deficiencies in its fit and contour. When gingival 

tissue is impinged upon, ischemia is likely. This can be detected initially as 

tissue blanching; else a localized inflammation or necrosis will develop. 

c)�Occlusal Compatibility and Tooth Position- 

The provisional restoration should establish or maintain proper 

contacts with adjacent and opposing teeth. Inadequate contacts allow 

supraeruption and horizontal movement. Supraeruption is detected at try-in 

when the definitive restoration makes premature contact. Correcting this in 

the operatory is possible, but the effort is time consuming and often leads to 

a restoration with poor occlusal form and function. Horizontal movement 
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results in excessive or deficient proximal contacts. The former requires 

tedious chair-side adjustment; the latter involves a laboratory procedure to 

add metal or ceramic to the deficient site. This often results in a 

compromised proximal contour. This along with root proximity impairs oral 

hygiene measures. 

d)�Prevention of Enamel fracture- 

The provisional restoration should protect prepared crown margins. 

This is particularly true with partial-coverage designs in which the margin of 

the preparation is close to the occlusal surface of the tooth and could be 

damaged during chewing. Even a small chip of enamel will make the 

definitive restoration unsatisfactory and necessitate a time consuming 

remark. 

 

II)�Mechanical Requirements 

Provisional restorations should be able to withstand the functional 

forces of mastication without fracture or displacement. They should maintain 

the position of the prepared teeth and stability of inter-arch and intra-arch 

relationship through establishment of optimal proximal and occlusal 

contacts. The requirements can be grouped under following headings: 
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a)�Function- 

The greatest stresses in a provisional restoration are likely to occur 

during mastication. Unless the patient avoids contacting of the prosthesis 

when eating, internal stresses will be similar to those occurring in the 

definitive restoration. The strength of poly (methyl methacrylate) resin is 

about one-twentieth that of metal ceramic alloys making fracture of the 

provisional restoration much more likely. Fracture is not usually a problem 

with a complete crown as long as the tooth has been adequately reduced. 

Breakage occurs more frequently with partial-coverage restorations and fixed 

partial dentures. Partial-coverage restorations are inherently weaker because 

they do not completely encircle the tooth. 

An FPD must function as a beam in which substantial occlusal forces 

are transmitted to the abutments. This creates high stresses in the connectors 

which are often the site of fracture. To reduce the risk of fracture, connector 

size must be increased in the provisional compared to the definitive 

restoration. Greater strength is achieved by reducing the depth and sharpness 

of the embrasures. This increases the cross-sectional area of the connectors43, 

while reducing the stress concentration associated with internal line angles. 

The biologic and sometimes the esthetic requirements place limits on just 

how much larger connectors can be made. To avoid jeopardizing periodontal 
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health, they should not be over contoured near the gingiva. Good access for 

plaque control must have high priority. In some instances, high-strength 

provisional restoration (e.g., cast metal, fiber reinforced or heat-processed 

resin) can spare the practitioner and patient inconvenience, lost time and the 

expense of remaking a restoration. 

b)�Displacement- 

To avoid irritation to pulp and tooth movement, a displaced 

provisional must be recemented promptly. An additional office visit is 

usually required, resulting in considerable inconvenience to the patient and 

the dentist. Displacement is best prevented through proper tooth preparation 

and a provisional with closely adapted internal surface. Excessive space 

between the restoration and the tooth places greater demands on the luting 

agent which has lower strength than regular cement and thus cannot tolerate 

the added force. For this and biologic reasons, unlined preformed provisional 

should be avoided. 

c)� Removal for Reuse: 

Provisional restorations often need to be reused and therefore should 

not be damaged when removed from the teeth. In most instances, if the 

cement is sufficiently weak and the provisional has been well fabricated, it 

will not break when removed. 
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III)� ESTHETIC REQUIREMENTS: 

The appearance of a provisional restoration is particularly important 

for incisors, canines, and sometimes premolars. Although it may not be 

possible to duplicate exactly the appearance of an unrestored natural tooth; 

tooth contour, color, translucency and texture are essential attributes. When 

conditions require it, esthetic enhancement procedures are available to create 

personalized details; however, these are not routinely called for. 

The degree to which a material matches the color of adjacent teeth 

initially is an essential requirement of prosthodontics. However, colour    

stability can govern the selection of materials when a long period of service 

is anticipated, because some resins discolor after several months in the 

mouth.44 The propensity for discoloration due to stain accumulation or 

secondary to home bleaching procedures30 differs according to resin 

composition. 

The provisional is often used as a guide to achieve optimum esthetics 

in the definitive restoration. In complete denture prosthodontics, it is 

customary to have a wax try-in so the patient can respond to the dentist's 

esthetic interpretation before the denture is processed. Many dentists 

consider this essential because of the frequency of patient�s request for 

changes and the ease with which such changes can be made. When fixed 
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prosthodontics is being performed in the anterior oral cavity, it greatly 

influences appearance; the patient should be given an opportunity to voice an 

opinion. Beauty and personal appearance are highly subjective and difficult 

to communicate verbally, and a facsimile prosthesis can play a vital role in 

the patient's consideration of esthetics and the impact that the prosthesis will 

have on self-image. Obtaining the opinion of others, whose judgment is 

valued is also important. An accurate provisional is a practical way of 

obtaining specific feedback for the design of a definitive restoration. Verbal 

descriptions are often too vague and frequently cause overcorrection, which 

are difficult to reverse in the definitive restoration. The provisional 

restoration is shaped and modified until its appearance is mutually acceptable 

to the dentist and the patient. When this is achieved, an impression is made 

of the provisional and a cast is poured. This cast accompanies the fixed 

prosthodontic working cast to the laboratory, where the contours are 

duplicated. This process is more efficient when it begins with diagnostic 

waxing procedure. Involving the patient in decision making results in greater 

patient satisfaction. 
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��Summary of rationale and requirements:  

Rationale of provisional restorations-3, 11, 19 

1. Protect pulpal tissues and sedate prepared abutments 

2. Protect teeth from dental caries.  

3. Provide comfort and function. 

4. Evaluate parallelism of abutments. 

5. Provide method for immediately replacing missing teeth. 

6. Prevent migration of abutments.  

7. Improve esthetics. 

8. Provide an environment conductive to periodontal health. 

9. Evaluate and reinforce the patient's oral home care. 

10. Assist with the periodontal therapy by providing visibility and    

access to surgical sites when removed. 

11. Stabilize mobile teeth during periodontal therapy and evaluation. 

12. Provide anchorage for orthodontic brackets during tooth 

movements.  

13. Aid in developing and evaluating an occlusal scheme before 

definitive treatment. 

14. Allow evaluation of vertical dimension, phonetics, and masticatory 

function.  
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15. Assist in determining the prognosis of questionable abutments 

during prosthodontic treatment planning. 

Requirements of provisional restorations-3,11,19  

1. Good marginal adaptation, should adapt well to a tooth and matrix 

surface. 

2. Adequate retention and resistance to dislodgement during normal 

masticatory function. 

3. Strong, durable and hard. 

4. Nonirritating to pulp and other tissues; low exothermicity.  

5. Nonporous and dimensionally stable. 

6. Comfortable. 

7. Esthetically acceptable shade selection; translucent tooth like 

appearance.  

8. Colour stable. 

9. Physiologic contours and embrassures. 

10. Easy to mix and load in matrix, fabricate, reline and repair; 

relatively short setting time. 

11. Physiological occlusion. 

12. Conductive to routine oral home care cleaning procedures. 

13. Finishes to a highly polished, plaque and stain-resistant surface.  
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14. Easy to remove and recement by the dentist. 

15. Relatively inexpensive. 

16. Low incidence of localized allergic reactions. 

 

�� Materials and procedures: 

Many procedures using a wide variety of materials are available to 

make satisfactory provisional restorations. As new materials are introduced, 

associated techniques are reported, creating even more variety. Particularly 

helpful thing is the fact that all the procedures have in common the formation 

of a mold cavity into which a plastic material is poured or packed. 

Furthermore, the mold cavity is created by two correlated parts: one forms 

the external contour of the crown or fixed partial denture, and other forms 

the prepared tooth surfaces and (when present) the edentulous ridge contact 

area. The terms external surface form (ESF) and tissue surface form (TSF) 

are suggested for these mold parts. This terminology will be used in the 

ensuing discussions. 

�� External surface form (ESF)- 

There are two general categories of external surface forms: custom and 

preformed. 



31 
 

A) Custom: A custom ESF is a negative reproduction of either the 

patient's teeth before preparation or a modified diagnostic cast. It may be 

obtained directly with any impression material. Impression made in a 

quadrant tray with irreversible hydrocolloid or silicone rubber is convenient. 

The higher cost of silicone rubber may be offset by its ability to be retained 

for possible reuse at any future appointment. Accurate representing of the 

ESF is easier and the mold cavity produces better results if thin areas of 

impression material (as may be found inter-proximally or around the gingival 

margin) are trimmed away. Moldable putty materials are popular because 

they can be used without a tray and can be easily trimmed to minimum size 

with a sharp knife. In addition, their flexibility facilitates subsequent removal 

of the polymerized resin. 

A custom ESF can be produced from thermoplastic sheets, which are 

heated and adapted to a stone cast with vacuum or air pressure while the 

material is still pliable. This produces a transparent form with thin walls, 

which makes it advantageous in the direct technique because of its minimum 

interference with the occlusion. It is filled with resin, placed in the mouth, 

and fully seated as the patient closes into maximum intercuspation. Little 

additional effort is required to adjust the occlusal contacts. The thinness of 

the material may also be a disadvantage in the direct technique, however. 
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The material is a poor dissipater of the heat released during resin 

polymerization, 45 so care must be taken to remove it from the mouth before 

injury can occur. A thermoplastic ESF has other uses in fixed prosthodontic 

treatment, in both clinical and laboratory phases; for example, it can help 

evaluate the adequacy of tooth reduction. 

Transparent sheets are available in cellulose acetate or polypropylene 

and come in various sizes and thicknesses; a 125 X 125 mm sheet of 0.5 

thickness is recommended for provisional restorations. Polypropylene is 

preferred because it produces better surface detail and is more tear resistant. 

Better tear resistance makes initial removal from the forming cast less 

tedious and enables ESF to be used more than once. 

Although thermoplastic sheets have a number of advantages, a wide 

variety of other materials and methods can be used successfully. For 

example, some practitioners favor baseplate wax because it is convenient and 

economical. 

B) Preformed: A variety of preformed crowns are available 

commercially. On their own, they rarely satisfy the requirements of a 

provisional restoration, but can be thought of as ESFs rather than as finished 

restorations and therefore must be lined with auto-polymerizing resin. Most 
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crown forms need some modification (e.g., internal axial recontouring, and 

occlusal adjustment) in addition to the lining procedure. When extensive 

modification is required a custom ESF is superior because it is less time 

consuming. Preformed crowns are generally limited to single restorations, 

since using them as pontics for fixed partial dentures is not feasible. 

Materials from which preformed ESF�s are made include 

polycarbonate, cellulose acetate, aluminum, tin-silver and nickel-chromium. 

These are available in a variety of tooth types and sizes. 

1.� Polycarbonate: Polycarbonate has the most natural appearance of all the 

preformed materials. When properly selected and modified, its 

appearance reveals a well-executed porcelain restoration and is a very 

color-stable resin. Although it is available in only one shade, this can be 

modified to a limited extent by the shade of the lining resin. 

Polycarbonate ESF�s are supplied in incisor, canine and premolar tooth 

types. 

2.� Cellulose Acetate: Cellulose acetate is a thin (0.2 to 0.3 mm) transparent 

material available in all tooth types and a range of sizes. Shades are 

entirely dependent on the autopolymerizing resin. The resin does not 

chemically or mechanically bond to the inside surface of the shell, so 

after polymerization the shell is peeled off and discarded to prevent 
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staining at the interface. However, removing the shell requires the 

addition of resin to reestablish proximal contacts. 

3.� Aluminum and Tin-silver: Aluminum and tin-silver are suitable for 

posterior teeth. The most elaborate crown forms have anatomically 

shaped occlusal and axial surfaces. The most basic and least expensive 

forms are merely cylindrical shells resembling a tin can. Non-anatomic 

cylindrical shells are inexpensive but require modification to achieve 

acceptable occlusal and axial surfaces. Using crowns that have been 

preformed as individual maxillary and mandibular posterior teeth is more 

efficient. Care must also be taken to avoid fracturing the delicate 

cavosurface margin of the tooth preparation when fitting a metal crown 

form. This risk is greater if adaptation is carried out directly by having 

the patient forcefully occlude on the crown shell. The edge of the shell 

can engage the margin and fracture it under biting pressure. An even 

greater risk occurs when the crown has a constricted cervical contour. 

Tin-silver crowns are deliberately designed this way. This highly ductile 

alloy allows the crown cervix to be stretched to fit the tooth closely. 

Direct stretching on the tooth is practical only where featheredge margins 

are used. For other margin designs, cervical enlargement should be 
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performed indirectly on a swaging block, which is supplied with the 

crown kit. 

4.� Nickel-chromium: Nickel-chromium shells are used primarily for 

children with extensively damaged primary teeth. In application, they are 

not lined with resin but are trimmed adapted with contouring pliers and 

luted with high-strength cement. They may be applied to permanent teeth 

but are more suitable for primary teeth. Nickel-chromium alloy is very 

hard and therefore can be used for long term provisional restorations. 

 

�� Tissue surface form (TSF)- 

There are two primary categories of tissue surface forms: indirect; and 

direct and the third category, indirect-direct results from the sequential 

application of these two forms. 

A)� Indirect Procedure: An impression is made of the prepared teeth and 

ridge tissue and is poured in quick setting gypsum or polyvinyl 

siloxane.3 The provisional restoration is fabricated outside the mouth.  

This technique has the following advantages over direct procedures: 

1.  There is no contact of free monomer with the prepared tooth or gingiva, 

which might cause tissue damage and an allergic reaction or sensitization. 
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One group of investigators reported a 20% incidence of allergic sensitivity in 

subjects previously exposed to a monomer patch test. The risk of 

sensitization in patients who are not allergic to monomer increases with the 

frequency of exposure. In allergic patients, an exposure to even small 

amounts of monomer usually causes painful ulceration and Stomatitis. 

2.  The procedure avoids subjecting a prepared tooth to the heat created from 

polymerizing resin. Clinical simulation experiments46 have shown peak 

temperature increase of approximately 10° C in the pulp chambers of 

prepared teeth upon which the direct provisional restorations had been made. 

This amount of temperature elevation is capable of causing irreversible pulp 

damage. The simulation experiment also indicates that an increase in 

temperature depends directly on the type and volume of resin present. 

Therefore, a directly made restoration with a large pontic is more likely to 

cause injury than one for a single crown (especially if the tooth is prepared 

conservatively). These studies also demonstrate that the heat-conducting 

properties of` the ESF�s significantly influence the maximum temperature 

reached. However, it is important to note that peak temperatures were not 

reached until 7 to 9 minutes had elapsed.46 For this reason and also because it 

must be drawn through the undercuts of adjacent proximal tooth surfaces, the 

resin should be removed at the rubbery stage of polymerization, which 
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typically occurs 2 to 3 minutes after insertion in the mouth. The temperature 

increase is negligible at 3 minutes, suggesting that thermal injury is easily 

avoidable. 

3.  The marginal fit of provisional restorations that have been polymerized 

undisturbed on stone casts is significantly better than that of provisionals that 

have been removed from the mouth before becoming rigid.20,47 This is 

because  

(a) the stone restricts resin shrinkage during polymerization and  

(b) separating the resin from the tooth causes distortion.  

Directly made long-span or multi-abutment FPDs are likely to have 

unacceptable marginal discrepancies caused by shrinkage and distortion.  

4.  When a dimensionally stable elastomer impression is made to form the 

TSF, it can be retained for possible reuse with the ESF. This allows 

replacement restorations to be made without having the patient present. For 

example, if a patient calls to report a lost interim FPD, a replacement can be 

made at the dentist's convenience before the patient arrives. This minimizes 

disruption of the office schedule and earns the patient's appreciation. It is not 

known whether using an elastomer TSF results in margins that fit as well as 

those obtained with gypsum TSF. The elastomer may not resist 

polymerization shrinkage as effectively as the gypsum.  
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5. This technique gives the patient a chance to rest and let the dentist perform 

other tasks, provided an assistant is trained to carry out the laboratory 

procedures. 

 

B)� Direct Procedure: The patient's prepared teeth and gingival tissues (in 

the case of FPD) directly provide the tissue surface form, so the 

intermediate steps of the indirect technique are eliminated. This is 

convenient when assistant training and office laboratory facilities are 

inadequate for efficiently producing an indirect restoration.  

However, the direct technique has significant disadvantages:  

-� potential tissue trauma from the polymerizing resin and  

-� inherently poorer marginal fit.  

Therefore, the routine use of directly formed provisional restorations is not 

recommended when indirect techniques are feasible. 

C)� Indirect-direct Procedure: In this technique, the indirect component 

produces a "custom-made preformed ESF" similar to a preformed 

polycarbonate crown. In most cases, the practitioner uses a custom ESF 

with an under prepared diagnostic cast as the TSF. The resulting mold 

forms a shell that is lined with additional resin after tooth preparation 

(using the patient for the TSF). This last step is the direct component of 
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the procedure. Another method of creating the shell eliminates the need 

for an indirect TSF. It is accomplished by painting monomer liquid into 

the ESF and carefully sprinkling or blowing resin powder on it. The 

thickness of the resin shell is difficult to control with this technique 

however and may result in time-consuming corrective grinding. 

The indirect-direct approach offers these advantages: 

1.  Chairside time is reduced. Most of the procedures are completed before 

the patient's visit. 

2.  Less heat is generated in the mouth. The volume of resin used during 

lining is comparatively small. 

3. Contact between the resin monomer and soft tissues is minimized 

compared to the direct procedure. Because pontic ridge areas do not 

normally require lining, there is a reduced risk of allergic reaction. 

�� Provisional restorative materials: 

Interim treatment promotes numerous adjunct benefits to definitive 

prosthodontic treatment. The materials and techniques used for these 

purposes must reflect these variable treatment demands and requirements. 

Consistent with nearly all areas of dental management where material 

science plays such a significant role, there is presently no ideal provisional 
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material suitable for all clinical conditions; however, there are many 

materials that have been used successfully for this purpose. 

The requirements needed for provisional treatments are already stated 

above. Many of these requirements such as appropriate marginal adaptation, 

low thermal conductivity, non irritating reaction to the dental pulp and 

gingival tissue, ease of cleaning, ease of contour, ease of alterability and 

repair are extremely important to the success or failure of treatment 

outcomes. 

While in a fluid state, the provisional restorative material fills the 

cavity formed by external and tissue surface forms; they then solidify, 

producing a rigid restoration. 

 

�� Ideal Properties: An ideal provisional material has the following 

characteristics: 

1. Convenient handling- adequate working time, easy moldability and 

rapid setting time. 

2. Biocompatibility- non-toxic, non-allergenic and non-exothermic. 

3. Dimensional stability during solidification. 

4. Ease of contouring and polishing. 

5. Adequate strength and abrasion resistance. 
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6. Good appearance- translucency, color controllable, color stable. 

7. Good patient acceptance- non-irritating, odorless. 

8. Ease of adding to or repairing. 

9. Chemical compatibility with provisional luting agents. 

�� Currently Available Materials: 

The ideal provisional material has not yet been developed. A major 

problem still to be solved is dimensional change during solidification. These 

materials shrink during polymerization, which causes marginal 

discrepancy20,47,49 especially when the direct technique is used. In addition, 

the resins currently used are exothermic and not entirely biocompatible. 

Provisional material selection should be based on the strength and 

weakness of a given material relative to clinical mandate for specific 

treatments. Differing clinical techniques such as indirect interim fabrication 

may be required to accommodate certain situations, finally among the 

differing proprietary material brands exhibiting similar chemical 

composition and physical properties, experience and personal preference is 

an important consideration on material selection. 

Mechanical, physical handling properties, as well as biocompatibility, 

will influence material selection in fabricating provisional restorations. A 
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material should be easy to handle, provide adequate working time and be 

nontoxic. Treatment complications such as chemical injury from the 

presence of monomer residue, thermal injury from exothermic 

polymerization shrinkage must be considered. Likewise, after fabrication, 

considerations such as preventing repairs and remakes often continue to be a 

direct reflection of the physical properties of a provisional material. Interim 

restorations are fabricated using 1 of 2 techniques: (1) Custom fabrication; or 

(2) fabrication with preformed materials. Additionally both of these 

procedures can be accomplished with direct clinical, indirect laboratory, or 

combination techniques. Indirect technique may result in an increased cost of 

the fabrication and may require special equipment and increased non clinical 

time for fabrication.49 

A)�Custom fabricated materials:  

Custom fabrication represents one of the best choices for provisional 

restorative treatment.50 The technique allows for intimate contact between a 

provisional restoration and prepared tooth. It provides a continuous 

mechanism for a variety of alterations during treatment such as marginal 

adaptation, contour change, shade adjustment, occlusal modification and 

repair. 
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Provisional materials have been divided into the following categories 

based on how they are converted from plastic to solid-elastic masses: 

(1) Chemically activated auto-polymerizing acrylic resins;  

(2) Heat activated acrylic resins; 

(3) Light-activated acrylic resins; 

(4) "Dual" light and chemically activated acrylic resins; and  

(5) Others (alloys). 

The most common materials used for custom interim fixed restorations 

are acrylic resins. Generally, acrylic resins used for provisional restoration 

are brittle, but their great advantage is the ease with which they can be 

altered by additions and subtractions. Several types of acrylic resin materials 

are available for interim restorative treatment. They are: 

(1) Polymethylmethacrylate resins; 

(2) Polyethylmethacrylate resins; 

(3) Other types or combinations of unfilled methacrylate resins and 

composites. A comparison of physical properties associated with a variety of 

provisional unfilled methacrylate resins; and 

(4) Composite. 
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1. Methacrylate resins: 

Autopolymerizing polymethylmethacrylate (PMMA) first appeared 

around 1940 and remains the most frequently used material for fabrication of 

interim restorations.2  Plant et al found that the intra-pulpal temperature rise 

associated with the polymerization of methyl methacrylate materials could 

be up to 5 times that associated with the normal consumption of thermally 

hot liquid. The literature indicates that polymethylmethacrylate is the 

preferred material when provisional restorations are made using indirect 

techniques. 

Ethyl methacrylate, introduced in the 1960�s51 has a number of 

advantages and disadvantages relative to methyl methacrylate. One study52 

however, showed the highest value of fracture resistance with an ethyl 

methacrylate material relative to methyl methacrylate and bis-acryl 

materials. Ethyl methacrylate may be a better selection for direct interim 

prosthesis fabrication and is best suited for short-term use relative to methyl 

methacrylate.50 Two other chemically similar materials, Vinylethyl and 

butylmethacrylate display comparable clinical behavior to 

polyethylmethacrylate. 
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Methyl Methacrylate -  

The monomer methyl methacrylate is of considerable importance in 

dentistry. Methyl methacrylate is a transparent liquid at room temperature 

with the following physical properties: 

-Molecular weight= 100 

- Melting point = -48 ° C 

- Boiling point = 100.8° C (note how close this is to the boiling point 

of water).  

- Density = 0.945 g/ml at 20° C 

- Heat of polymerization = 12.9 kcal/mol 

Methyl methacrylate exhibits a high vapor pressure and is an excellent 

organic solvent. Although the polymerization of methyl methacrylate can be 

initiated by visible light, ultraviolet light or heat; it is commonly polymerized 

in dentistry by the use of a chemical initiator. 

The conditions for the polymerization of methyl methacrylate are not critical 

provided that the reaction is not carried out too rapidly. The degree of 

polymerization varies with the conditions of polymerization, such as 

temperature, method of activation, type of initiator, initiator concentration, 

purity of chemicals and similar factors. Because they polymerize readily 

under the conditions of use, the methacrylate monomers are particularly 
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useful in dentistry. Many other resin systems do not polymerize at room 

temperature in the presence of air. Volume shrinkage of 21% occurs during 

the polymerization of the pure methyl methacrylate monomer. 

Poly (methyl methacrylate)- 

Poly (methyl methacrylate) is a transparent resin of remarkable clarity; 

it transmits light in the ultraviolet range to a wavelength of 250 nm. It is a 

hard resin with a Knoop hardness number of 18 to 20. It has a tensile 

strength approximately 60 MPa, a density of 1.19 g/ cm3 and a modulus of 

elasticity of approximately 2400 MPa. 

This polymer is extremely stable. It does not discolor in ultraviolet 

light and it exhibits remarkable aging properties. It is chemically stable to 

heat and softens at 125°C and it can be molded as a thermoplastic material. 

Between 125° and 200°C de-polymerization takes place. At approximately 

450° C, 90% of the polymer depolymerizes to form the monomer. Poly 

(methyl methacrylate) of high molecular weight degrades to a lower polymer 

at the same time that it converts to the monomer. 

Like all acrylic resins, poly (methylmethacrylate) exhibits a tendency 

to absorb water by a process of imbibition. Its non-crystalline structure 

possesses a high internal energy. Thus molecular diffusion can occur in the 

resin, because less activation energy is required. Furthermore, the polar 
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carboxyl group, even though esterified, can form a hydrogen bridge to a 

limited extent with water. Because poly (methyl methacrylate) is a linear 

polymer, it is soluble in a number of organic solvents that may be found in a 

dental laboratory or operatory, such as chloroform and acetone. 

2.  Multifunctional Methacrylate and Acrylate resins: 

The backbone of the molecule formed in this system can have any 

shape, but methacrylate groups are found at the end of the branching chains. 

One of the first multifunctional methacrylate used in dentistry was Bowen's 

resin or bis-GMA. The bis-GMA resin can be described as an aromatic ester 

of a dimethacrylate, synthesized from an epoxy resin (ethylene glycol of bis-

phenol A) and methyl methacrylate. Because bis-GMA has two -OH groups 

which form hydrogen bond between the monomers, it is extremely viscous. 

A low viscosity dimethacrylate, such as triethyleneglycol dimethacrylate 

(TEDMA), is blended with it to reduce viscosity. 

The rigid central core of two aromatic groups reduces the ability of 

bis-GMA molecules to rotate during polymerization and thereby to 

participate efficiently in the polymerization process. Therefore, one of the 

methacrylate groups reacts often, whereas the other does not. This process 

results in a bis-GMA molecule that forms a branch or pendant group, along 

the polymer chain. Some of these branches crosslink with adjacent chains 
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and some do not. To quantify the efficiency of polymerization and cross-

linking, the clinician determines the ratio, �R� of unreacted methacrylate 

groups before and after polymerization. The degree of conversion, expressed 

in percentage of consumed methyl methacrylate groups, can be determined 

from the formula: 

(1 - R) x 100 = degree of conversion 

Various dimethacrylate resin combinations have been explored 

through the years in attempts to reduce viscosity and to increase the degree 

of conversion. One resin group that has shown promise is urethane 

dimethacrylate (UDMA). This UDMA group can be described as any 

monomer chain containing one or more urethane groups and two 

methacrylate end groups. 

In addition to the dimethacrylates mentioned previously, other 

multifunctional resins have been introduced to dentistry during the last few 

years. For example, in some dentin bonding agents a monomer called 

dipentaerythiol penta-acrylate monophosphate (PENTA-P) is used. As seen 

from the PENTA-P formula, this monomer contains as many as five acrylate 

groups per monomer molecule. 

Another multifunctional resin that has been used extensively during 

the last few years is poly(acrylic acid), to which hydroxyethyl methacrylate 
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(HEMA) has been grafted. Such a modified poly (acrylic acid) (PAA) is used 

in light-curable glass ionomer cements. During light exposure, free radical 

polymerization is initiated, causing the methacrylate groups to react. The 

reaction that cross-links the PAA molecules constitutes the initial setting 

reaction. After this reaction, the carboxylate groups continue to react with 

the glass particles through an acid-base reaction. During this reaction, the 

PAA releases the hydrogen ions and the PAA chains become negatively 

charged. 

These negative charges, however, are balanced by cations leached 

from the glass. These cations, such as Ca2+ and A13+ form ionic bonds 

between the chains that now also become ionically cross-linked. In addition, 

the negatively charged PAA chains also form bond to tooth tissues 

containing cations such as Ca2+. 

By observing this modified PAA molecule, you can see that as the 

number of methacrylate group increases, the number of carboxylate group 

decreases. This is important because fewer carboxylate groups reduce the 

extent of acid base reaction and weaken the enamel-dentin interaction. 

3. Composites: 

Composite provisional materials encompass a fairly variable category 

by virtue of the fact that they are chemically comprised of a combination of 
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two or more types of material. Most of these materials use bis-acryl resins, a 

hydrophobic material that is similar to bis-GMA. When this resin is mixed 

with inorganic, radiopaque filler it combines to provide an interim treatment 

material that is similar to composite restorative materials. Typically these 

materials use a variety of multifunctional acrylic resin monomers that 

provide high-density cross linking during polymerization. Consequently they 

exhibit a unique rubbery stage during the polymerization process. These 

materials are available as autopolymerized, dual- (auto /visible light) 

polymerized or visible light polymerized forms. 

Most of the composite materials are now available with an auto-mix 

delivery system similar to polyvinylsiloxane impression materials. This 

makes them quick and easy to use, but expensive. Diaz-Amold et a153 

showed a general decrease in hardness over time for 2 out of 3 composite 

materials tested. This is consistent with studies conducted by Ireland et al 

who showed that the bis-acryl materials exhibited higher flexural elastic 

moduli and moduli of rupture values at 24 hours but exhibited the greatest 

decrease in these values over time. 

Varnish materials designed to coat provisional restorations and 

produce a smoother surface are commercially available but are not advisable. 

Bis-acryl materials are compatible with other composite materials, but 
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alterations for repairs and addition are difficult. In fact, Koumjian and 

Nimmo51 showed an 85% decrease in transverse strength after repair of a bis-

acryl material. They suggested that it might be more advantageous to make a 

new provisional restoration than repair this material. Young et al54 compared 

bis-acryl and polymethylmethacrylate materials in terms of occlusion, 

contour, marginal fidelity and finish. For both anterior and posterior teeth, 

they found the bis-acryl materials significantly superior to PMMA in all 

categories. Another report makes similar comments. 

Some practitioners find bis-acryl materials difficult to manipulate 

before setting because of difficult handling properties.34 Conversely, it has 

also been reported that dual-polymerized materials provide a more rigid 

rubbery stage where considerable adjustment and evaluation can be made 

before the final photo-polymerization. 

Two other studies have discouraged the use of dual polymerizing 

materials because of technique sensitivity.1,29  Luthardt et all compared the 

clinical performance of autopolymerizing, dual-polymerizing and visible 

light-polymerizing bis-acryl materials. They concluded that the light- and 

dual-polymerizing materials did not offer a clinical benefit relative to 

autopolymerizing material. Reduced flexibility of the partially polymerized 

materials made them difficult to handle, which lead to complications with the 
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integrity of provisional restorations. Tjan et al44 stated that handling 

techniques might contribute to problems with marginal accuracy. 

4. Visible light-polymerized resin: 

The visible light polymerized (VLC) material, first introduced in the 

1980�s51 requires the addition of urethane dimethacrylate, a resin whose 

polymerization is catalyzed with visible light energy and a 

camphoroquinone/amine photo initiator. These materials usually incorporate 

filler such as microfine silica to improve physical properties such as reduced 

polymerization shrinkage. Unlike methacrylate resins, they do not produce 

residual free monomers after polymerization, which explains why they 

exhibit significantly decreased tissue toxicity relative to methacrylate 

resins.55 Haddix56 indicated that VLC materials could produce provisional 

restorations with quality similar to heat-polymerized, laboratory-processed 

restorations, but with less time and expense. Dual-polymerizing composite 

materials generally incorporate both chemically polymerized bis-acryl and 

light-polymerized urethane dimethacrylate resins in variable product-specific 

combinations. 
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B)� Preformed  Materials: 

Preformed provisional crowns or matrices usually consist of tooth-

shaped shells of plastic, cellulose acetate, or metal. They are commonly 

relined with acrylic resin to provide a more custom fit before cementation, 

but the plastic and metal crown shells can also be cemented directly onto 

prepared teeth using a stiff luting material following adjustment. They are 

commercially available in various tooth sizes and are usually selected for a 

particular tooth anatomy. Nonetheless, available sizes and contours are finite 

which makes the selection process important for clinical success. Compared 

with custom fabricated restorations, this treatment method is quick to 

perform but is more subject to abuse and inadequate treatment outcome. This 

can result in improper fit, contour or occlusal contact for a provisional 

restoration.50 

1. Polycarbonate resin: 

Poly carbonate resin is commonly used for preformed crowns and 

possesses a number of superior properties relative to polymethyl 

methacrylate materials.3,57 These crowns combine micro glass fibers with a 

polycarbonate plastic material. Practitioners commonly use polycarbonate 

resin shell crowns as a matrix material around a prepared tooth that is relined 

with acrylic resin to customize the fit.3 This material possesses high impact 
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strength, abrasion resistance, hardness and a good bond with methyl-

methacrylate resin.57 

2. Metal crowns: 

Metal provisional materials are generally esthetically limited to 

posterior restorations. Aluminum shells provide quick tooth adaptation due 

to the softness and ductility of the material, but this same positive quality can 

also promote rapid wear that results in perforation in function and/or 

extrusion of teeth. An unpleasant taste is sometimes associated with 

aluminum materials. Iso-Form Crowns (3M Dental Products, St. Paul, Minn) 

are manufactured with high-purity tin-silver and tin-bismuth alloys. Like 

aluminum, they possess reasonable ductility and can be contoured quickly, 

but the occlusal table is reinforced so they are more resistant to wear related 

failure. For longer-term use, nickel-chrome and stainless steel crowns are 

available but may be more difficult to adapt to a prepared tooth. 

Commercially available preformed materials are listed as Preformed 

materials along with manufacturer�s details:  
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Material 

classification 

Product name Manufacturer 

Polycarbonate resin B-Crowns Harry Bosworth, Skokie, III 

 
Polycarbonate crown 3M Dental, St. Paul, Minn. 

 Molar B-Crowns Harry J. Bosworth, Skokie 

Nylon fiber 

reinforced 

Iso-form Crowns 

( Ti/silver alloy) 
3M Dental, St. Paul, Minn 

 Gold Anodized Crowns 

(gold anodized 

3M Dental, St. Paul, Minn 

 Stainless Steel Crowns 

(nickel chrome) 
3M Dental, St. Paul, Minn 

 

 

�� Influence of material properties on treatment outcome: 

1.�Marginal accuracy 

Accurate marginal adaptation of resinous provisional restorations to 

the finish line of a prepared tooth assists in protecting the pulp from thermal, 

bacterial, and chemical insults.58 Barghi and Simmons 22 indicated from their 
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qualitative assessment that autopolymerizing acrylic resin provisional 

restorations routinely did not have adequate marginal adaptation. The 

accuracy could be significantly improved by relining the restoration after the 

initial polymerization. Furthermore, they found that because of hydraulic 

pressure, 80% of restorations did not fully reseat after the reline procedure. 

They suggested that this problem could be improved by venting a provisional 

restoration before reline. 

Crispin et al47 evaluated marginal accuracy with direct and indirect 

techniques. They reported that indirect fabrication provided significant 

improvements in marginal fit relative to direct methods when methyl and 

vinylethyl methacrylate resins are used. They demonstrated that the marginal 

fit of polymethylmethacrylate restorations could be improved by up to 70% 

with an indirect technique. Other reports showed similar results.20 

A number of studies have focused on the effects of thermocycling on 

provisional crown margins.59,60,61,62,64 They reported that: 

l. Acrylic resin provisional crowns demonstrated dimensional degeneration 

and enlarged marginal gaps resulting from thermocycling and occlusal 

loading; 

2. Marginal gap changes were greater after hot thermocycling than cold 

thermocycling; 
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3. Improved marginal accuracy of PMMA provisional restorations occurred 

when a shoulder finish line was used compared with a chamfer marginal 

design; 

4. In addition to improved initial accuracy, provisional resin restorations that 

were relined had smaller marginal changes after thermocycling and occlusal 

loading; and 

5. Light-polymerized materials provided significantly improved marginal 

accuracy relative to autopolymerizing PMMA resin after thermocycling. 

Koumjian and Holmes64 examined a variety of resinous provisional 

materials and reported that they all demonstrated continued polymerization 

shrinkage after storage in air for 1 week. When stored in water for 1 week, 

water absorption compensated for polymerization shrinkage in all of the 

materials except for polyvinyl ethyl methacrylate and bis-acryl materials. 

The water storage environment was the most clinically relevant in this study 

and produced significantly lower marginal discrepancies with the PMMA 

and ethyl methacrylate materials. 

Lepe et al 65 reported that polymerization shrinkage of acrylic resin 

would play an important role in the fit of provisional restorations. 

Volumetric polymerization shrinkage for polymethylmethacrylate is 6% 

compared with 1% to 2% for composite materials. They speculated that 
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composite materials would provide a better marginal fit relative to unfilled 

polymethylmethacrylate because of less polymerization contraction, but the 

authors also pointed out that marginal fit is not the only factor affecting the 

overall retentive quality of provisional restorations. They found a nearly 20% 

improvement in the retention of interim crowns made with 

polymethylmethacrylate compared to those fabricated with composite 

materials. They concluded that polymerization shrinkage occurring with 

polymethylmethacrylate material might have allowed for a tighter fit of the 

restoration on the prepared tooth, which had a direct influence on improved 

retentive quality. 

2.�Color stability: 

In esthetically critical areas it is desirable for provisional restorations 

to provide an initial accurate color shade match and then to remain color-

stable over the course of provisional treatment. Discoloration of provisional 

materials can produce serious esthetic complications, especially when long-

term provisional treatment is required. Modern provisional materials use 

stabilizers that decrease chemically induced color changes, but these 

materials are susceptible to other factors that will promote staining. Most 

provisional materials are subject to sorption, a process of absorption and 

adsorption of liquids that occurs relative to environmental conditions. When 
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provisional material contact pigmented solutions such as coffee or tea, 

discoloration is possible. Porosity and surface quality of provisional 

restorations, as well as oral hygiene habits, can also influence color changes. 

Crispin and Caputo52 studied the color stability of provisional 

materials. They found that methyl methacrylate materials exhibited the least 

darkening, followed by ethyl methacrylate and vinyl-ethyl methacrylate 

materials. They also reported that increase in surface roughness has induced 

increase in material darkening; and pressure polymerizing did not influence 

discoloration relative to air polymerizing. Koumjian et al57 included a 

visible light-polymerized material in their investigation. They placed test 

materials into the flanges of complete dentures and concluded that for short 

time periods of 5 weeks or less, all materials demonstrated acceptable color 

stability. They stated, however, that the Triad VLC material exhibited more 

adverse color change relative to other materials at the end of 9 weeks. 

Yannikakis et al63 immersed provisional materials in various staining 

solutions for up to 1 month. They reported that all materials showed 

perceptible color changes after 1 week. After 1 month, the methyl 

methacrylate materials exhibited the best color stability and bis-acryl 

materials the worst. 

Robinson et a130 reported the effect of vital tooth bleaching on 
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provisional restorative materials. They prepared disks of polymethyl, 

polyethyl, polybutyl methacrylate, and bis-acryl composite materials. 

Polycarbonate crowns were studied. Specimens of each type of provisional 

material were placed into varied proprietary dental bleaching agents and 

soaked for up to 14 days. They concluded that an orange discoloration 

occurred throughout the specimens representing all methacrylate materials. 

The bis-acryl and polycarbonate crowns showed no difference relative to the 

control group. Another study confirmed the color stability of composite 

materials during vital bleaching treatment.69 

Monaghan et al found that vital bleaching produced visibly lighter 

composite restorations. They reported that in some situations composite 

restorations might lighten along with natural teeth that are simultaneously 

bleached. 

3.�Gingival response: 

Inflammation and recession of the free gingival margin associated with 

provisional treatment is a common occurrence.17, 71  

Donaldson71 reported the following observations regarding gingival 

recession: 

a) The presence of a provisional restoration lead to at least some recession at 

about 80% of the free gingival margin sites evaluated; 
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b) The degree of recession was time dependant; 

c) Placement of the definitive treatment commonly leads to gingival 

recovery;  

d) 10% of subjects demonstrated recession in excess of 1 mm; and 

e) In the presence of gingival recession, only one third of subjects 

demonstrated complete gingival recovery. 

In a separate report, Donaldson71 indicated that the occurrence of 

gingival recession before provisional treatment was directly linked to further 

recession observed after the completion of definitive Prosthodontic 

treatment. A history of bone loss and subsequent gingival recession would 

suggest that a patient would have an adverse reaction to provisional fixed 

prosthodontic treatment. He also found a direct relation between the degree 

of pressure applied by a provisional restoration and gingival recession. An 

anatomically contoured provisional restoration caused less recession than did 

a nonanatomically contoured one. 

In contrast, MacEntee et al,72 in a histologic evaluation of tissue 

response, reported no detectable change in gingival tissue associated with 

provisional restorative treatment over a 3 week period. Waerhaug and 

Zander33 found that in the presence of mechanical irritation such as poor 

restorative contours, provisional treatment did not negatively alter gingival 
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tissue response. Rather, they implicated the presence and accumulation of 

necrotic tissue and plaque material in areas associated with poor marginal 

adaptation and surface roughness of interim restorations as a constant source 

of inflammation to the gingival tissues leading to diminished gingival health. 

Garvin et all7 concluded that periodontal inflammation associated with 

provisional treatment could be expected to be a reversible process provided 

that the amount of gingival irritation is minimal and provisional treatment 

occurs over a short time span. 

4.� Pulpal response: 

Dental pulp inflammation can be caused by either thermal or chemical 

insult resulting from materials used to produce direct provisional 

restorations.  

Tjan et al44 studied the dental pulp chamber temperature rise associated 

with the direct fabrication of provisional restorations. In this in-vitro study, a 

thermocouple probe was placed into the pulp chamber of specimen teeth to 

measure the exothermic reaction associated with the direct contact 

polymerization of methyl methacrylate, ethyl methacrylate, vinylethyl 

methacrylate and bis-acryl materials. Although the bis-acryl material 

produced the lowest temperature increase, no significant differences were 

found among the 4 types of materials tested. The results of this study suggest 
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the possibility of thermal damage to dental pulp tissue and odontoblasts 

during direct provisional fabrication, but the authors also indicated that 

actual damage could only be accurately assessed by use of histological 

studies. They suggested that by use of air and water coolants, as well as by 

use of a matrix material, that can dissipate heat rapidly, the pulp temperature 

rise might be reduced. Additionally, the amount of heat rise is dependent on 

the quantity of provisional restorative material used. 

Other studies have found comparable results with similar methods.74 

Moulding and Teplitsky78 reported that intra-pulpal temperature rise was 

dependent on the type of acrylic resin and the type of matrix used to retain 

the material on the tooth during polymerization. Temperature rise was 

greatest with polymethylmethacrylate and vacuum adapted templates; least 

with bis-acryl and relined resin shells; and intermediate temperature 

increases were recorded with polyethyl methacrylate materials and either 

irreversible hydrocolloid or polyvinylsiloxane impression materials used as a 

matrix for holding acrylic resin provisional material against a tooth. The 

authors also identified that fixed partial denture provisional restorations 

produced a greater temperature rise than did single-unit provisional 

restorations. 
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Grajower et a174 showed that faster polymerizing acrylic resin 

materials could generate higher temperatures than slower polymerizing 

resins. They indicated that external heat dissipation might be enhanced with 

a water spray or by polymerization of restorations in silicone impressions. 

Additionally, this external heat dissipation caused retardation in the 

polymerization, which further decreased heat production. The retardation 

resulted from the cooling effect of the spray and not the water itself, since 

moisture quickens the polymerization of autopolymerizing acrylic resins that 

contain tertiary amine accelerators. The authors concluded that: 

a)  Provisional acrylic resin restorations might be fully polymerized on 

prepared teeth by appropriate methods such as in impressions or with 

external cooling, without causing excessive heating of the dental pulp; 

b) Removal of a provisional restoration before complete polymerization, 

leading to potential deformation of the acrylic resin material, is therefore 

unnecessary; and 

c) A thin insulating layer should be applied to a prepared tooth before 

contact with non-polymerized acrylic resin to avoid chemical injury. 

5. Hypersensitivity: 

Hypersensitivity from provisional materials has been reported but 

appears to be rare. Autopolymerizing methacrylate materials have greater 
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potential for producing allergic contact stomatitis than similar heat-

polymerized materials. The residual monomer in the material has been 

implicated as the causative factor. One report showed that the residual 

monomer content in heat-polymerized acrylic resin ranges from 0.045% to 

0.103%. Autopolymerized acrylic resin has a residual monomer content of 

0.185%. Over time residual monomer is gradually leached out, leaving a 

fraction that is tightly bound to the resin material. 

Allergic reaction to provisional materials will demonstrate the 

following features: 

a) The patient had previous exposure to the provisional material; 

    b) The reaction conforms to a known allergic pattern, such as redness, 

necrosis or ulceration; 

c) The reaction resolves when a provisional restoration is removed;  

d) Reaction recurs when a provisional restoration is replaced; and  

e) A patch test for the material is positive. 

 

Patch testing has demonstrated less response with light-polymerized 

materials relative to autopolymerizing acrylic resin. Indirect material 

processing methods are recommended for individual showing evidence of 

hypersensitivity.77,79 After complete polymerization, the polymerized acrylic 
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resin usually does not induce allergic reactions. Unpolymerized monomer 

can be substantially removed by placing an autopolymerized provisional 

restoration in a pressure pot with warm water for 20 minutes. 

 

�� Strengthening  provisional materials: 

The literature clearly favors acrylic resin as the material of choice for 

provisional restorations. Most resins used for provisional restorations are 

brittle. Repairing and replacing fractured provisional restoration is a concern 

for both clinician and patient because of additional cost and time associated 

with these complications. Failure often occurs suddenly and probably as a 

result of a crack propagating from a surface flaw. The strength and 

serviceability of any acrylic resin, especially in long span interim 

restorations, is determined by the material's resistance to crack propagation. 

Crack propagation and fracture failure may occur with these materials 

because of inadequate transverse strength, impact strength, or fatigue 

resistance. 

Physical properties of strength, density, and hardness may predict the 

longevity of provisional restorations. Donovan et a113 examined methods to 

improve the longevity of these restorations using variable indirect 

polymerization techniques. They compared methyl methacrylate material 
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strength, porosity and hardness under the following polymerization 

conditions: 

(1) In air; 

(2) Under water; 

(3) Under air pressure; and 

(4) Under water and air pressure. 

They found that polymerization with a pressure vessel with air and 

water had the greatest influence on increasing strength and reducing 

porosity. There was no difference in hardness for the 4 conditions tested. A 

similar study, however, evaluated the fracture toughness of provisional resins 

and found that the use of a pressure vessel during polymerization did not 

significantly increase the fracture toughness for the resins tested. Convey et 

al135 found that oven heat treatments at 120°C for 7 minutes could 

significantly increase the tensile strength for both chemical and light-

polymerized composite materials. 

Heat-polymerization of acrylic resin materials can be used when 

provisional restorative treatment will be required for extended periods of 

time or when additional strength is required. This indirect laboratory process 

results in materials that are denser, stronger, more wear resistant, more color 

stable, and more resistant to fracture than their autopolymerizing 
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counterparts. 

Metal castings and swaged metal substructures in combination with 

resin materials have been incorporated into provisional restorations and have 

been reported as especially useful with long-term or long-span interim 

treatment.3 Both heat polymerized acrylic resin and metal provisional 

restorations should last longer than autopolymerized restoration, but the 

expense and time required for indirect fabrication can make them less cost 

effective for routine use. 

Reinforcing frameworks reduce flexure, increase retention, and 

increase structural integrity. Attempts have been made to strengthen acrylic 

resin materials by reinforcement with either chemical modification with 

grafted co-polymers and stronger cross linkage or by inclusion of various 

organic and inorganic reinforcing fibers. Materials used for fiber 

reinforcement have included metal, glass, carbon graphite, loo sapphire, 

Kevlar (Du Pont, Wilmington, Del), polyester, and rigid polyethylene. Most 

of these materials have had little or no success in increasing resin strength. 

Investigations on fiber reinforcement have favored the use of long 

continuous fibers, with strand alignment placed perpendicular to the 

direction of applied loads.80 Samadzadeh et al80 studied the effects of plasma-

treated woven polyethylene fiber (Ribbond Inc, Seattle, Wash) on the 
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fracture strength of methyl methacrylate and bisacryl materials. Fracture 

strength was increased for the bis-acryl material. Ribbond fibers did not 

increase the fracture strength of PMMA prostheses, but complete 

catastrophic fracture was avoided. 

Emtiaz and Tarnow,51 Davidoff,49 and others81,82  have described 

various methods of adding metal reinforcing structures to acrylic resin 

provisional restorations; castings, spot welded stainless steel matrix bands, 

and precut stainless mesh have been used. Generally margins are not 

reproduced in the cast alloy. Yuodelis and Faucher82 described using 

stainless steel wire material while Hazelton and Brudvik reported the 

benefits of stainless steel orthodontic band material adapted around abutment 

teeth, removed, welded, and fitted inside acrylic resin shell crowns to 

reinforce autopolymerizing acrylic resin materials. Similarly, Greenburg 

recommended ultra thin stainless steel bands. Spot-welded stainless steel 

band reinforced acrylic resin provisional restorations are stiffer and more 

resistant to cement degradation and loss of cement seal from deformation. 

Fabrication of a reinforcing metal framework is guided by a diagnostic wax-

up that generates the desired contours for the finished provisional.54 

In a study describing a negative influence on the strength of 

provisional materials, Chee et al 45 studied the effect of chilled monomer on 
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the working time for 3 autopolymerizing acrylic resins. They found that the 

working and setting times increased by up to 4 minutes when chilled 

monomer was used, but the transverse strength for the materials were 

decreased by 17%. 

�� Provisional luting materials: 

Provisional luting agents should possess good mechanical properties, 

low solubility, and tooth adhesion to resist bacterial and molecular 

penetration.46  The most important function of these materials is to provide an 

adequate seal between the provisional restoration and prepared tooth. This is 

necessary to prevent marginal leakage and pulpal irritation.46 There are a 

variety of luting materials used for interim purposes. The most common ones 

include: 

(1) calcium hydroxide; 

(2) zinc-oxide eugenol;  

(3) noneugenol materials46 

Generally, all of these possess poor mechanical properties that likely 

worsen over time. This can have a negative influence on marginal leakage 

but also provides an advantage by allowing easier dislodgment and removal 

of provisional restorations from teeth.16 
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The retentive requirements for provisional luting materials are that 

they be strong enough to retain a provisional restoration during the course of 

treatment but allow easy restoration removal when required. This 

paradoxical necessity for good retentive and sealing quality and easy 

restoration retrieval may lead to a compromise in material behavior, 

particularly regarding mechanical properties.45 Baldissara et al50 

recommended that interim restorations be frequently evaluated and used for 

only short periods of time. Literature reports advise that if provisional 

treatment is required over a protracted time period, it is best to remove and 

replace the provisional luting agent on a regular basis.74 

 

Some of the most commonly used cements with provisional prostheses 

are those containing zinc-oxide and eugenol.36 They provide sedative effects 

that reduce dentin hypersensitivity and possess antibacterial properties.46 

Unfortunately, free radical production necessary for polymerization of 

methacrylate materials can be significantly hampered by the presence of 

eugenol found in eugenol based provisional luting materials. This can 

interfere with the acrylic resin polymerization and hardening process.21 They 

can also be incompatible with some resin-based definitive luting agents for 

the same reason.46 
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Eugenol-free provisional luting materials are commercially available 

and have gained popularity due to the absence of resin-softening 

characteristics.21 Gegauff and Rosenstiel36 however, reported that Temp-

Bond (Kerr Dental, Orange, Calif) a zincoxide and eugenol based cement did 

not appear to have a significant adverse effect on the polymerization of 

acrylic resins. They postulated that the softening effect of eugenol on acrylic 

resin is dependent on the presence of unreacted eugenol, which may be 

minimal in Temp-Bond cement. 
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CLINICAL CONSIDERATIONS FOR 

PROVISIONAL TREATMENT INVOLVING 

NATURAL TEETH 

The literature describing the fabrication of provisional restorations is 

extensive but largely anecdotal. Virtually all teeth receiving cast restorations 

require provisional restorations. Properly executed provisional restorative 

treatment rarely fails and dislodgment or fracture usually indicates that their 

form is unacceptable or that a tooth preparation is inadequate. Provisional 

restorations should be smooth, highly polished, and alterable and for this 

reason custom made provisional restorations most consistently meet the 

biological, functional and esthetic needs of a patient. The brand of 

provisional material and method of fabrication are not as important as the 

devotion, skill and attention to detail of the dentist. 

�� Provisional restorations as a part of comprehensive treatment: 

Provisional restorations are not devoid of interactions with other 

modes of therapy. Patients often have periodontal, endodontic, orthodontic or 

surgical needs in conjunction with their prosthodontic treatment. Provisional 

restorations produce outcomes that range from microscopic tissue effects to 

psychological factors that change the patient's behavior. Provisional 

restorations can provide patients with increased confidence in treatment. 
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�� Diagnostic provisional treatment: 

 In the simplest situations, complete oral and extra oral clinical 

examination, as well as radiographic evaluation may be all that is necessary 

before commencing prosthodontic treatment. In more complex treatments, 

however, provisional restorations provide a means of designing, improving 

and assessing the occlusion, esthetics and contours for definitive restorations, 

as well as to determine their effects on gingival health, phonetics and 

patient�s adaptability before the initiation of the definitive treatment.87 

Provisional restorations fit into 2 categories:  

(1) Those that fit within an arch of fundamentally intact teeth that provide 

reference for their occlusion, contours and esthetics; and  

(2) Those that become the reference for the entire prosthesis. Provisional 

treatment for patients with more complex prosthodontic needs demand the 

fabrication and articulation of diagnostic casts and completion of a di-

agnostic wax-up in the maxilla-mandibular relationship in which 

definitive treatment is to be performed. 

�� Occlusal diagnosis and treatment: 

Casts of provisional restorations mounted to opposite definitive casts 

transfer contours, clinical crown dimensions and maxilla-mandibular 

relationship from a patient to a dental laboratory for developing occlusal 
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factors, especially anterior guidance for fixed prosthodontic treatment.3,59 

Sometimes treatment feasibility can only be tested via full-arch provisional 

restorations and occlusal problems are best diagnosed during a functional 

testing period with provisional treatment. 

 

�� Esthetic and phonetic diagnosis and treatment: 

Provisional restorations assist development and assessment of esthetic 

and phonetic values of the planned fixed prosthesis.18 Zinner et a14 proposed 

use of guidelines to test anterior contours. They recommended that the 

maxillary anterior incisal edges follow the contour of the lower lip, the 

"smile line" and all 6 maxillary anterior teeth should be in contact with their 

antagonists in maximum intercuspation. Evaluation of labiodental ("F" and 

"V") and sibilant ("S" and "CH") sounds are useful methods of ascertaining 

the lengths of maxillary incisors. Matrixes created from a diagnostic waxing 

or from casts of provisional restorations are useful tools for producing 

specific contours in a definitive prosthesis or communicating those concepts 

to the dental laboratory.9,50                                                                                                    

In certain situations phonetics and esthetics of a planned prosthesis can 

be assessed before tooth preparation by use of vacuum or pressure-formed 

matrixes that hold auto polymerizing acrylic resin between unprepared teeth 
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and proposed tooth contours to provide intraoral treatment simulation. 

 

�� Periodontal treatment and maintenance: 

Periodontal treatment is commonly the part of comprehensive 

prosthodontic care. These provisional restorations provide a matrix against 

which the tissue heals, guiding the generation of correct soft tissue 

architecture.72 According to Shave12, tooth preparations and provisional 

restorations should be completed with retraction cord in place. Patients 

should be seen weekly for evaluation and the provisional restorations are 

judged successful only when the gingival tissue reflects good general health. 

It has been recommended that when the duration of the periodontal treatment 

is less than 6 months, the use of acrylic resin provisional restorations should 

be adequate.82 For longer treatment periods, gold-band and acrylic-resin 

restorations are more appropriate. A provisional restoration also guides 

preparation of teeth that require periodontal surgery. Poorly fabricated 

provisional restorations have consequences for fixed prosthodontic treatment 

including: gingival recession; difficulty making impressions; difficulty 

fitting the definitive restorations; soft tissue damage; and inefficient use of 

time at prosthesis insertion.2 Provisional restorations play a role in long-term 

periodontal therapy as well. Chlorhexidine used in conjunction with 
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provisional treatment has been shown to reduce plaque levels and improve 

gingival indexes.75 

Slightly convex facial and lingual contours of provisional restorations 

and a flat emergence profile are effective in promoting gingival health. Good 

periodontal health can be created by developing the appropriate contour, 

good gingival adaptation and embrasure space of the prosthesis for the 

particular situation. Embrasure spaces that are too broad can cause food 

impaction and blunting of the papilla. 

 

�� Orthodontic conjoint treatment: 

It is generally better to avoid crown preparation before orthodontic 

treatment because after tooth movement; a tooth may be incorrectly 

prepared. However, in conjunction with tooth movement procedures, 

carefully planned provisional restorations can- 

1.  Replace hopeless or missing teeth to improve esthetics; 

2.  Achieve occlusal stability with missing posterior teeth and maintain 

vertical dimension of occlusion; 

3. Retain teeth in proper position; 

4. Allow maturation of investing tissues; 

5. Allow evaluation of questionable teeth; and 
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6. Provide anchorage where only a few teeth remain. 

�� Provisional fixed prosthesis fabrication: 

A) General concepts: Provisional fabrication involves 2 segments:      

  (1) "supragingival construction," the basic form providing abutment 

protection, stabilization, and function; and                     

(2) "intrasulcular extension," marginal fit and correct contours to   promote 

soft tissue health.  

Central to this is the use of a matrix to produce the external form and 

adaptation of material replicating the contour of the prepared tooth or teeth. 

Provisional restorations are often made clinically, though they may also be 

fabricated indirectly in the laboratory. In contemporary practice, the majority 

of provisional restorations are made wholly or in part with autopolymerizing 

acrylic resin.2 Lubricants applied to teeth or casts with indirect methodology 

are often recommended during fabrication of provisional restorations. 

B) Adaptation to a prepared tooth: Adaptation is done either directly on a 

tooth or indirectly on a plaster, stone, polyvinylsiloxane, or other replica of 

a prepared tooth.2,3 Representation of the internal surface adaptation, or 

intaglio is typically accomplished by adapting a plastic material such as 
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acrylic resin or occasionally a cement, such as zinc oxide eugenol to a tooth 

or tooth replica with an external shell or custom-made matrix. The internal 

surface adaptation is evaluated much like the surface of an impression.2 

C) Cavosurface adaptation: Provisional restorations must be made of a 

material, which is alterable and can be precisely adapted to prevent 

excessive cement film thickness. A marginal gap usually exists at the 

interface between tooth, provisional restoration, and cement allowing 

plaque to accumulate and compromise cementation. Relining provisional 

restoration margins produces the best adaptation as long as potential trauma 

from monomer and the exothermic heat of reaction is controlled with 

methods such as external water spray. Exposure of margins by placement of 

retraction cord, not by electrosurgery is recommended during fabrication 

directly on the teeth. Burnished copper or gold bands adapted to the 

cervical one third of a prepared tooth and incorporated into a provisional 

restoration are reported to improve margin adaptation, physiological 

contours and hygiene however; at least one report asserts that acrylic resin 

margins can be as good as metal band margins. 

Posterior crown preparations can expose 1-2 million dentinal tubules if 

all the enamel is removed. Dentin conditioners used with dentin bonding 
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systems have been shown to increase fluid flow through the dentin. Although 

dentin-sealing agents have demonstrated a reduction in dentinal tubule fluid 

flow, numerous sealants have a significant film thickness at the margin area, 

some as thick as 263�m. 

Form: Provisional restorations should have cervical concavities and 

proper emergence profile. It has been suggested that pontics should be 

designed for hygiene on the mandibular arch and hygiene and esthetics on 

the maxillary arch. The convex, "bullet-shaped," pontic has been suggested 

to be easiest to keep clean.2 

Liebenberg83 advocated avoiding splinted acrylic resin restoratiions 

whenever possible to promote better hygiene, cement removal, and reuse. 

Others advocate splinting adjacent provisional restorations together even if 

the definitive treatment plan calls for individual definitive restorations. 

Burnished metal bands incorporated in the provisional reportedly improve 

contours. 

D) Clinical Methods: 

Matrices: Numerous references have appeared in the literature since 1970 

.describing clinical fabrication methods. A matrix planned for provisional 

fabrication may copy existing tooth contours from the mouth with a 

diagnostic cast18 or produce customized contours created by a diagnostic 
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waxing. It is further suggested that, when possible this matrix should 

extend onto at least 1 tooth adjacent to the tooth being restored. The 

addition of acrylic resin, VLC resin or even elastomer impression 

materials can add contour to select areas of cast to correct extensively 

damaged teeth before making the matrix.53,54 

Transparent thermoplastic materials may be vacuum 13, 29, 41, 55, 56 or 

pressure adapted to a dental stone cast creating a matrix or external surface 

form. Transparent matrices can be used for provisional fabrication, to guide 

tooth preparation, as a laboratory aid and can become a part of the patient�s 

record.56 

Impression materials are useful for provisional matrices. 

Polyvinylsiloxane and irreversible hydrocolloid matrices serve functions 

other than providing an external surface form for the provisional restorations 

in that they can limit thermal insults to pulpal tissues.74 A disadvantage of 

Polyvinylsiloxane as a matrix material is its high cost. Other materials such 

as baseplate wax have also been used for matrices. 

1.�Direct fabrication: For selected patients, a denture tooth secured in 

position with typical class III composite restorations and orthodontic wire 

may be a suitable provisional restoration for a missing mandibular incisor 37 

For urgent situations, in the absence of any matrix or opportunity to create a 
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matrix, a provisional restoration can be fabricated by adapting a block of 

freshly mixed acrylic resin directly to a tooth. After the acrylic resin block 

has polymerized, the tooth contours can be carved with acrylic resin burs of 

choice and the restorative margins perfected intraorally. 

Most patients, however, require a more conventional approach. Fabricating 

provisional restorations directly on teeth using the "direct method" is suitable 

for single units and up to 4-unit fixed partial denture provisional restorations, 

according to a report. Three techniques encompass virtually all of the 

literature on direct provisional restorations: 

1. Use of a premanufactured provisional shell.2 ,11, 19, 28   

2. Use of an impression material24,54,68,69,74,77 or pressure or vacuum formed 

translucent matrix; and 

3. Use of a custom, prefabricated acrylic resin shell.21,23,29 

 

Prefabricated shell crowns are constructed from a variety of materials 

including aluminum, silver-tin, tin-bismuth, polycarbonate resin, celluloid, 

stainless steel and nickel-chrome and can be used as matrices for direct 

fabrication.2, 19  

Much more common in the literature is the use of impression materials 

or thermoplastic materials as shell matrices. Direct provisional restorations 
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made particularly of PMMA and to a lesser degree, poly-ethyl methacrylate 

(PEMA) must be cooled if the material is allowed to polymerize completely 

on a tooth; polymethylmethacrylate can increase pulpal temperatures as 

much as 7°C.45 Cooling the material during polymerization by its removal at 

initial polymerization and allowing complete polymerization to be completed 

while it is off the tooth, cooling with air-water spray, periodic removal, and 

flushing with water and use of a "heat sink" matrix material such as alginate 

will limit temperature increases to less than 4°C, minimizing the exothermic 

risk. Larger masses of exothermic materials such as with FPD provisional 

restorations produce greater pulpal temperature increase. 

Visible light polymerized materials produce smaller pulpal 

temperature increase and have extended working time compared with 

PMMA or PEMA.45 One author recommended softening Triad material in 

120°F to 150°F water, creating a "hollow" in the center of the softened 

material mass with a blunt instrument before seating and lubricating the 

tooth as a method for reducing the viscosity of material and promoting tooth 

adaptation. The adaptation was then evaluated extraorally before 

polymerization. External colorants can be applied either as autopolymerizing 

pigments or as suspensions within light polymerized unfilled acrylic resins. 

A number of reports 62 have recommended hybrid visible light-polymerized 
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composite/PMMA direct provisional restorations. Fehling14 stated that this 

combination decreased occlusal and proximal wear and recommended 

placing 3 coats of copal cavity varnish to protect the tooth from "deleterious 

effects� of free monomer. 

2. Indirect fabrication: The indirect method has been indicated to fabricate 

multiple unit provisional restorations to- 

(1) Avoid exposure of a patient to adverse properties of provisional 

acrylic resins;  

(2) Optimize the properties of provisional acrylic resins;  

(3) Allow the use of materials that are difficult to polymerize intraorally;  

(4) Make significant contour or occlusal changes; and  

(5) Provide for the fabrication of hybrid provisional restorations. 

A variety of methods of creating an acrylic resin shell customized for a 

patient's occlusion or contours have been published.81,56 Many authors 

describe indirect methods. 24,48,51,61,73,78 Indirect techniques generally use 

either approximate tooth preparations made on a duplicate cast or a cast of 

the actual tooth preparations made after the clinical procedure has been 

accomplished. A matrix made from a diagnostic wax-up of planned 

treatment tooth contours can be placed over the tooth preparations on the 

cast. Autopolymerizing acrylic resin can be packed into a matrix and fitted 
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over the prepared tooth cast or a diagnostic wax-up can be invested and 

boiled out so that tooth-colored, heat polymerized acrylic resin can be 

packed and processed.49 One advantage of the indirect technique is that it can 

be allocated to auxiliary personnel. 

Fabricating a provisional restoration wholly or in part using an indirect 

method reduces exposure of oral tissues to monomer, heat, shrinkage10,71 and 

reduces the volume of volatile hydrocarbons inhaled by a patient. Creating 

an indirect acrylic resin shell of an unprepared tooth that is later relined 

intraorally is one method of reducing patient exposure. Extensive shell 

matrices designed for adaptation and margin relining in the mouth can be 

initially fabricated of polycarbonate or visible light polymerized polymers.57 

It has been reported that provisional restorations fabricated indirectly 

have superior margins to those from direct techniques because the acrylic 

resin polymerizes in an undisturbed manner.10 Polymerizing auto 

polymerizing acrylic resin under heat and pressure improves the physical 

properties of the material. Reinforcing the vacuum or pressure formed matrix 

allows it to be secured to the cast on which the provisional 

shell is polymerized.24, 81 
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�� Provisional treatment for all ceramic veneer restorations: 

All-ceramic restorations including laminate, veneers have become a 

large part of dental practice. Most of what has been published regarding 

provisional treatment for veneers has focused on technical procedures. 

Provisional veneers are indicated when- 

(1) Esthetics and intelligible speech are important; 

(2) Mandibular incisors are veneered; 

(3) Dentin is exposed; 

(4) Proximal contacts are broken; 

(5) Maxillary teeth are inverted lingually and the veneer surface affects 

occlusion;  

(6) The preparation margin invades the gingival sulcus; and 

(7) The final veneer is dependent on patient approval of form, color, 

contour and position.  

Sheets stated that patients were happier with provisional veneers but 

recommended that provisional restorations not be luted. Provisional 

restorations allow patients to have a trial period for making notes about 

esthetics so that their desires can be taken into account with the definitive 

veneer treatment. Provisional veneers may be cemented,9,15,16  bonded44,45 or 

left unluted.48 
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In contrast to preparations for conventional cast restorations, 

preparations for porcelain veneers may not have mechanical retentive 

features and thus one concern regarding a provisional restoration�s tooth 

attachment while avoiding irreversible contamination or alteration of the 

luting surface of a prepared tooth. Elledge6 advocated placing 2 small 

dimples on opposing surfaces of the preparation to provide mechanical 

retention for the provisional veneer that is luted with a cement of the 

clinician's choice. One method that avoids excess cement while sealing the 

margin area is the "peripheral seal technique" that uses a 3-second etch of the 

preparation periphery and then bonding a provisional restoration primarily at 

the etched periphery. Similarly, a colored luting resin may facilitate removal 

of excess resin and reduce contamination of a tooth surface. After a 

provisional restoration is removed, 1 report indicated that a tooth could be 

satisfactorily cleaned of all residues with a micro-etcher (Danville 

Engineering, San Ramon, Calit).27 

Another technique known as the "spot etch" method incorporates 

provisional restorations that are luted with light polymerized acrylic resin to 

an etched spot near the center of the preparation. In an in vitro study of 

surface contamination associated with provisional bonding, a polyurethane 

isocyanate surface treatment left the cleanest tooth structure whereas non 
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eugenol provisional cement left significant but removable residue; dual 

polymerizing resin cement left tenacious residue that could only be removed 

with a bur.75 

A variety of methods for fabrication of veneer provisional restorations 

have been reported and are not unlike the methods advocated for 

conventional provisional restorations including a removable "splint," 48 with 

hand formed visible light polymerized materials, polycarbonate provisional 

crowns,14 acrylic resin shells9 and splinting together adjacent provisional 

veneers. 

�� Esthetics: 

Patients may be highly motivated by esthetics and instant 

improvement can be achieved through provisional restorations. Custom 

colored provisional restorations made with mixtures of acrylic resin powders 

creating an incisal polymer, a body polymer, and a cervical blend are easier 

to fabricate with an indirect method.24 Esthetically enhanced provisional 

restorations can be fabricated with visible light polymerized labial veneers or 

denture tooth facings conjunction with acrylic resin. 3,51,55  

Gingival architecture and tissue contour are among the many factors 

other than materials that influence esthetics. Anterior provisional restorations 

should provide the following esthetic benefits: 
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(1) Optimal periodontal health; 

(2) Visualization of the anticipated treatment Outcome; 

(3) Ability to test the incisal edge position and cervical emergence;  

(4) Development of appropriate anterior guidance; 

(5) Determination of need for periodontal surgery. 

Methods for improving or customizing colors also include coloring 

provisional luting cements15 and coloring provisional restoration with 

porcelain stains and visible light cure acrylic resins. Custom colored 

restorations have also been recommended.16,17 
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CLINICAL CONSIDERATIONS FOR 

PROVISIONAL TREATMENT INVOLVING 

DENTAL IMPLANTS 

Provisional prosthesis design for dental implant patients can vary 

widely, ranging from a removable acrylic resin complete denture, to an 

implant supported fixed prosthesis with several different potential designs 

that promote esthetics, convenience, loading of implants, tissue contour 

control, material strength and interim prosthesis durability. Although several 

removable prosthodontic provisional treatment modalities are available in 

conjunction with implant treatment, this discussion is primarily limited to 

fixed provisional prosthodontic treatment and specific materials. 

Manufacturers are indicated when available in the original reference. 

Generally, the literature related to implant provisionalization is dominated by 

anecdotal information and clinical observation. Information related to 

implant fixed provisionalization is therefore limited and is generally a 

carryover from natural tooth provisional treatment techniques. 

 

A provisional restoration in combination with an implant-retained 

restoration provides many of the same benefits derived when treating non-

implant retained fixed restorations. However, implant-retained treatment can 
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require an extended period of time and provisional treatment can present a 

challenge. When the implant retained prosthesis is located in an esthetic 

region, the need and desire for an interim prosthesis increases. In this 

respect, the transition from tooth-related fixed prosthodontics to implant-

retained prosthodontic treatment has evolved from experience with 

conventional treatment. Restorative techniques are often the same and 

management of a patient can simulate conventional fixed prosthodontic 

treatment. Nonetheless, the significance of provisionalization with implant 

prosthodontics cannot be overstated. 

Provisional fixed prosthodontic treatment options for an implant 

patient that may vary depending on: 

(1) The number, position or location of the implants; 

(2) The number of natural teeth remaining in the treatment arch;  

(3) Opposing occlusion; 

(4)  Whether teeth adjacent to the implant site(s) can serve as abutment 

teeth for a provisional restoration; and 

(5)  The desired protocol for provisional treatment at either first or second-

stage surgery. 

Historically, most endosseous implant systems have used a 2-stage 

surgical procedure. The surgical stages were separated by a 4- to 6-month 
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period to allow tissue integration. When necessary, a removable interim 

prosthesis was used. This protocol evolved from treatment of an edentulous 

patient to treating a partially edentulous patient. The use of a removable 

provisional prosthesis, however, in some situations has been less popular 

when treating a partially edentulous patient. Several factors have been 

proposed suggesting why this protocol has been challenged. When treating a 

partially edentulous patient, acceptance of a removable interim prosthesis 

may be objectionable and great lengths may be taken to fabricate a fixed 

provisional restoration to transition a patient through the implant integration 

period. 

A reduction of micro-movement of an implant due to the potential 

stability obtained from adjacent teeth as well as a rigid implant connection 

when treating both partially and completely edentulous patients may lead to 

successes when providing provisional treatment at first stage surgery. As a 

result, early or rapid loading of several implant systems has been tested; 

however, routine immediate or rapid loading of dental implants is still 

controversial. The use of transitional implants has also been explored for 

support of a fixed implant-retained provisional prosthesis. Of course when 

the adjacent teeth can be used as abutments supporting a fixed interim 

restoration, this treatment option may be more easily accommodated 
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throughout the implant integration time period. 

 

�� Single-tooth implant provisional treatment: 

One of the most challenging restorative treatment scenarios involves 

restoration of a single tooth implant. The demand for optimal esthetics and a 

natural appearance to a definitive restoration dictates a comprehensive 

diagnosis and treatment plan. Depending on the location of an implant, an 

interim prosthesis may or may not be necessary. For example, providing a 

provisional restoration in the posterior region during the implant integration 

period may be avoided if esthetic demands from the patient are low. On the 

other hand, in an esthetic region, great lengths may be taken to replace the 

edentulous area with a provisional restoration thereby providing a more 

socially acceptable interim treatment before a definitive restoration. 

Techniques related to replacing a single tooth with an implant 

prosthesis embrace both first and second stage surgical protocols. Provisional 

treatment options are also related to treatment history of the adjacent 

abutment teeth.26     
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��Provisional treatment at first-stage surgery: single-tooth, implant-

retained: 

The placement of interim implant-retained fixed restorations at first-

stage surgery provide benefits related to the time involved and the multi-step 

process in dental implant therapy, as a result, provisional fixed implant 

supported restorations have gained in popularity. Fixed implant-retained 

provisional treatment at first-stage surgery eliminates a removable interim 

prosthesis and the need to involve adjacent natural teeth. Although many 

reports advocate or explore this protocol, implant provisionalization 

techniques are, in most respects, a carryover from conventional natural tooth 

provisionalization. The literature is comprised of technique information with 

little or no scientific or evidence-based information presented. 

Several studies have questioned or evaluated the potential to restore an 

implant fixed prosthesis using earlier or more rapid occlusal loading thereby 

incorporating a fixed provisional restoration early in the implant restorative 

procedure. Kupeyan and Ma described a technique in which the 2-stage 

Branemark implant system (Nobel Biocare, Yorba Linda, Calif) was used in 

a I-stage, non-submerged surgical procedure with placement of an interim 

fixed single crown restoration at stage-I surgery. The authors modified 
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Branemark healing abutments (5.5 or 7.5 mm in length) in laboratory before 

the surgical date for fabrication of provisional restorations. The authors also 

fabricated acrylic resin coping to fit the modified healing abutments, with an 

autopolymerizing acrylic resin (Jet Acrylic, Lang Dental Mfg. Co, Chicago, 

Ill) in the appropriate patient shade. A provisional crown was fabricated from 

either a polycarboxylate material or a polystyrene reformed provisional shell 

that was filled with autopolymerizing methylmethacrylate of an appropriate 

shade. After surgical implant placement, an interim restoration was 

fabricated by fitting the resin coping to the modified implant healing 

abutment and uniting crown to the coping with a small amount of 

autopolymerizing resin. Final finishing of the margins of provisional 

restoration was accomplished extraorally. The provisional restoration was 

luted with provisional cement. 

Chee and Donovan84 also described provisional restorative treatment 

of a single implant-retained crown at both first- and second-stage surgery. At 

second-stage surgery, the authors advocated recontouring the soft tissue cuff 

with a coarse diamond and placement of a provisional restoration with ideal 

axial contours. They also described fabrication of a provisional crown before 

second-stage surgery with the technique described by Hochwal54 in which an 

impression is made at first stage surgery by use of surgical guide. The 
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resultant cast allowed fabrication of a provisional restoration before 

uncovering the implant. 

A technique for fabricating a provisional, screw-retained restoration 

for immediate loading of single implants was presented by Proussaefs and 

Lozada.126 A provisional restoration was fabricated for a maxillary first 

premolar extraorally during the surgical appointment. The usual preparatory 

phase of treatment was done before the surgical procedure: (1) diagnostic 

casts; (2) diagnostic waxing (Sculpturing Wax; Williams Co, Amherst, 

Mass); (3) duplication of diagnostic waxing with an impression (Coe 

Alginate; GC America Inc, Alsip, Ill); and (4) generation of a gypsum cast 

(Microstone; Whip Mix Corp, Louisville, Ky). A vacuum formed matrix 

(Ultradent Products Inc, South Jordan, Utah) was also fabricated. The 

authors fabricated a light-polymerized acrylic resin template (Triad; 

Dentsply International, York, Pa) on the duplicate cast that was used as a 

surgical guide during implant placement and also registered the implant 

position at time of surgery by applying autopolymerizing resin between the 

access hole of the template and the implant (Pattern Resin; GC Co, Tokyo, 

Japan). After polymerization, the template was removed, an implant analog 

was attached to the guide, and the template was positioned on the original 

diagnostic cast that had been modified to allow placement of the implant 
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analog. The analog was incorporated into the cast with autopolymerizing 

acrylic resin (Pattern Resin; GC America). A "temporary" hexed abutment 

(Replace; Nobel Biocare) was placed on the implant analog and, after 

verifying the appropriate occlusal height and position of the abutment with a 

clear vacuum formed matrix, a screw-retained provisional was fabricated 

with matrix and autopolymerizing acrylic resin (Alike; GC America). The 

provisional restoration was trimmed in the laboratory and adjusted 

intraorally. Gomes et al also described this technique in which the 

provisional restoration was fabricated in the laboratory before the surgical 

placement of the implant. 

 

��Provisional treatment at first-stage surgery: partially edentulous and 

edentulous implant retained- 

Published reports have advocated immediate loading of multiple 

implants in an edentulous or partially edentulous patient to avoid a 

removable interim prosthesis. In most articles, authors did not describe the 

material and methods involved with provisional fabrication therefore details 

are limited. 
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Horiuchi et al37 reported the immediate loading of Branemark implants 

after placement in edentulous patients and treatment with fixed interim 

restorations. The authors fabricated heat-polymerized acrylic resin 

provisional restorations reinforced with chromium-cobalt castings. At the 

time of stage-1 surgery, implants were immediately loaded and incorporated 

within the provisional restoration using "temporary" cylinders. Jaffin et al33 

also evaluated the immediate loading of implants in partially and completely 

edentulous patients. Rigid fixation and the use of a metal reinforced, 

passively fitting provisional restoration were factors proposed for successful 

use of this protocol. 

 

Kinsel and Lamb 36 described gingival esthetics related to treatment of 

an edentulous patient with an immediately loaded single-stage, implant-

supported fixed prosthesis. The authors fabricated heat-polymerized acrylic 

resin provisional restorations from diagnostic casts. These provisional 

restorations were relined intraorally at the time of implant placement. The 

authors also described treatment in which retention from sufficient teeth to 

support a transitional fixed prosthesis and ovate pontics were created within 

the extraction sites to be used to maintain facial prominence and interdental 

papillae surrounding the extracted teeth. After implant integration, the 
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remaining abutment teeth were extracted, and the provisional prosthesis was 

converted to a solely implant-supported provisional prosthesis. 

In a preliminary report, Balshi and Wolfinger30 evaluated the 

immediate loading of Branemark implants placed in the mandibular arches of 

10 edentulous patients. The design involved 4 widely distributed implants 

that were immediately loaded with an interim, fixed, implant-retained 

prosthesis at first-stage surgery. The authors used additional implants in a 

conventional manner to provide sufficient support for a definitive fixed 

prosthesis, even if all the immediately loaded implants failed. 

Balshi and Wolfinger30 also described the "conversion prosthesis." one 

that at second-stage surgery was converted from a complete denture to a 

fixed interim prosthesis. The technique involved incorporation of modified 

screw-retained impression copings (as opposed to more costly gold 

cylinders) within a wire-reinforced complete denture. Advantages suggested 

by the authors were as follow: 

1)� A fixed prosthesis with improved function, stability, and distribution 

of load was provided immediately following second-stage surgery; 

2)� The prosthesis protected the mucosa; 

3)� It served as a prototype for definitive prosthesis;  

4)� It could be used as a verification jig; 
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5)� The original vertical dimension of occlusion was preserved; 

6)� The provisional restoration aided in obtaining and transferring 

interocclusal records; 

7)� It assisted long-term patient maintenance and reduced the number of 

treatment visits. 

Cibirka and Linebaugh36 described modification of an existing 

conventional complete denture to a fixed/ detachable interim prosthesis 10 to 

14 days after second stage surgery. The authors modified an existing 

mandibular complete denture by attaching Branemark "temporary" cylinders 

(Nobel Biocare) with an autopolymerizing acrylic resin using a closed-mouth 

technique. Once polymerization was complete and the fit verified, the 

denture base flanges were modified with the provisional prosthesis removed 

to resemble the definitive prosthesis. After polishing, the prosthesis was 

attached to transmucosal abutments and the screw access holes were sealed 

with Cavit (ESPE). The authors suggested advantages of this interim 

treatment technique stating that the procedure was accomplished in 1 

appointment, it was convenient for a patient and the prosthesis served as a 

template for a definitive Prosthesis. Berglin also presented conversion of a 

patient's existing complete denture by fitting gold cylinders to a prosthesis 

(DCA-072 or 073; Nobelphanna USA, Inc) with acrylic resin (Coe-reet; Coe 
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Laboratories). 

Aparicio32 outlined the importance of passively fitting provisional 

implant retained prostheses in a technical report. He emphasized that interim 

treatment offers the possibility of evaluating or creating the following: 

(1) A proper emergence profile; 

(2) Peri-implant health; 

(3) Occlusion; and 

(4) Esthetics, phonetics and hygiene.  

This also facilitates progressive loading of implants during the bone 

maturation period. Modified gold cylinders for Estheti Cone abutments 

(Nobel Biocare) were used so that a provisional prosthesis could be luted to 

the cylinders in the mouth with a provisional luting cement (Kulzer 

Microfilm Pontic Cement; Heraeus Kulzer , Wehrheim, Germany). This 

provided a circumferential fit between the prosthesis and gold cylinders and 

easy retrievability. 

 

�� Tooth-retained provisional treatment at or before first-stage 

surgery: 

When teeth adjacent to an implant are not to be restored with a fixed 

prosthesis, a resin-bonded fixed partial denture (RBFPD) may provide an 
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interim treatment option, avoiding or eliminating a removable prosthesis. 

Breeding and Dixon32 described the fabrication and use of a resin-bonded 

prosthesis with orthodontic retainers (Bond-A-Splint; TP Orthodontics, Inc, 

La Port, Ind) and a light-polymerizing restorative material (Triad VLC 

Provisional Material; Dentsply). After surgery, the interim prosthesis is 

bonded to adjacent natural teeth. 

Hannon et a118 described bonding an extracted or denture tooth to 

adjacent natural teeth as a means of providing provisional treatment for an 

edentulous space. This technique offers fixed reversible provisional 

treatment ultimately leading to an implant-supported restoration. 

Zinner et al68 presented 2 RBFPD techniques as a means of eliminating 

a removable provisional prosthesis in a partially edentulous patient. Both 

used cast -metal frameworks with denture teeth processed to the framework 

before cementation, but only one method involved longer span requiring 

preparation of abutment teeth. 

A provisional fixed prosthesis can be placed before or at the time of 

implant placement surgery when the adjacent teeth either need full coverage 

restorations or might be extracted after integration of the implants. The 

advantages of this treatment compared to a provisional removable prosthesis 

have been described. 
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  A multifunctional provisional implant-retained FPD described by 

Tung et a138 was a modification of a previously reported metal-reinforced 

FPD.1 The authors incorporated matrix-patrix plastic patterns as an integral 

part of the metal framework (Rexillium III; Jeneric/ Pentron Inc, 

Wallingford, Conn). The patrix was fabricated as part of a cast metal 

framework and cast matrix was later incorporated into the removable pontic 

section. The pontic section was initially used as a radiographic and surgical 

guide and was subsequently modified and provisionally cemented (Temp-

Bond; Kerr Corp) until second-stage surgery, when the pontic section was 

again modified and cemented as an implant supported prosthesis. A 

disadvantage noted by the authors was cost; however, they stated that the 

long-term cost-effectiveness and benefit of the prosthesis outweighed the 

disadvantage of increased cost. 

Zinner et al11 advocated use of a cantilever provisional restoration 

when no maxillary molars and posterior implants are planned. If the 

premolar(s) are to be restored with complete crowns, 1- or 2-unit, metal-

reinforced, acrylic resin cantilever provisional pontics may meet the esthetic 

requirements of a patient; the pontics are left out of occlusion to reduce 

torquing forces applied to the provisional prosthesis and abutment teeth. 

After implant integration, a screw retained acrylic resin provisional can be 
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fabricated with titanium provisional abutments (Implant Innovations, Inc, 

West Palm Beach, Fla). The authors supported the advantages of second-

stage provisional treatment by citing anecdotal references involving 

incremental and progressive loading and clinical criteria related to the 

control of occlusal and restorative contours. 

��Implant-retained provisional treatment at second-stage surgery: 

Several advantages have been purportedly related to fixed provisional 

restorations after second-stage surgery: 

(1) Improved tissue contours related to emergence profile;  

(2) Development of inter-dental or inter-implant papillae;  

(3) Potential avoidance of a third surgical operation;  

(4) Fixation of the prosthesis; and 

(5) Customization during the healing process to form an esthetically 

contoured prosthesis. 

 

Dumbrigue et a119 described options for fabrication of provisional 

restorations for an ITI solid abutment (Straumann, USA, Cambridge, Mass). 

The uses of an ITI plastic (burn-out) coping, fabrication of an acrylic resin 

coping on a brass ITI practice solid abutment, with the ITI impression cap 

for solid abutment as a core and fabrication of a provisional restoration with 
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the ITI cementable Protective Cap were presented. 

Techniques for incremental loading can be employed either directly or 

indirectly after second-stage surgery. Others have described similar 

techniques involving tissue contour development and esthetic concerns6, 19  

The use of interim restorations to influence or maintain soft tissue 

contours before fabrication of a definitive prosthesis has been suggested as a 

key function of an interim implant restoration. 28, 73 

Jemt 11 reported that although provisional crowns may accelerate soft 

tissue contour development compared with healing abutments, the papillae 

adjacent to single implant definitive restorations developed similar tissue 

volume in both modalities after 2 years in function. The author 

recommended the need for more scientific data to evaluate different clinical 

procedures for optimizing esthetic results in implant dentistry. 

Stein and Nevins10 outlined the relationship of the guided gingival 

contour to a provisional crown for a single implant restoration. Submergence 

profile (the vertical discrepancy between an implant platform and an adjacent 

tooth's cementoenamel junction), the potential guided gingival growth, and 

the relationship of titanium provisional abutment gingival surfaces to the 

healing tissue were explained. The authors propose that the greater this 

discrepancy, the more unpredictable the guided gingival growth. Other 
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aspects of guided gingival growth include 

(1) Keratinized gingival tissues; 

(2) Titanium provisional abutments; 

(3) A non-traumatic provisional treatment; and 

(4) A goal of achieving a realistic 1 mm to 4 mm increase in gingival 

growth. 

Although these techniques and guidelines may lead to successful 

treatment, no scientific data were presented. Biggs and Litvak12 advocated 

making impressions at first-stage surgery to fabricate casts incorporating 

implant analogs for single-tooth replacement. They used interim cylinders 

(Implant Innovations Inc.) to fabricate autopolymerized, screw-retained, 

acrylic resin provisional restorations that were placed at second-stage 

surgery. The authors recommended screw-retained provisional restorations 

suggesting that elimination of cement aided tissue healing, that the highly 

polished surface of the abutment would not be damaged by cement removal 

and the ability to remove a provisional restoration helped facilitate 

adjustments to perfect contours of both the provisional restoration and soft 

tissues. 

In a clinical report describing the adverse axial inclination of a single 

tooth implant, author used a single interim abutment (Nobel Biocare) to 
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provide a matrix for a provisional restoration. The abutment was evaluated 

so that the portion that protruded beyond the proposed provisional crown 

contour was marked. The abutment was removed from the implant, adjusted 

extraorally to create the proper profile, reinserted, and an acrylic resin 

provisional restoration (Myerson acrylic resin; Nobelpharma USA Inc) was 

fabricated directly by use of a vacuum formed matrix. The desired 

emergence profile was created extraorally and the provisional restoration 

was luted with provisional cement (Temp- Bond; Kerr Mfg. Co). The 

provisional restoration could also be screw retained. 

�� The immediate fixed transitional restoration: 

Another means of eliminating a potentially unstable removable 

provisional prosthesis that might interfere with soft tissue healing was 

proposed that used immediate transitional implants supporting a fixed 

provisional prosthesis at just after first stage surgery. 

 

�� Dental implant provisional treatment: Materials and Methods 

Several methods of implant provisional restoration fabrication have 

been described in the literature. 19,21 Chaimattayompol23 described the use of 

square impression copings for wide diameter implants at the implant level 
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when fabricating a provisional implant supported prosthesis, advocating 

improved precision of fit, healthier peri-implant tissue because of high 

polished metal surface and cost effectiveness of the procedure. 

Fabrication of an autopolymerizing acrylic resin cylinder was also 

described and advantages such as simplicity, lack of special equipment 

required, improved resin bonding, ease of modification and potential color 

improvement were noted. 

Balshi and Volfinger14 presented a technique for fabricating auto-

polymerizing acrylic resin copings for CeraOne abutments. Jet Acrylic was 

allowed to flow onto the lubricated abutment and was manually adapted as it 

polymerized. After polymerization of the resin, the coping was removed, 

trimmed and polished. The acrylic resin coping could then be placed on the 

abutment at time of connection and a polycarbonate resin provisional tooth 

form (Ion; 3M Dental Products) was relined onto the coping. The authors 

pointed out that this procedure provided a chemical bond of resin to resin 

which they explained was lacking when a manufactured healing coping or 

the provisional coping components were used. Other benefits included 

increased patient satisfaction and reduced chair time for repairs. 

Another use for the fixed interim partial denture in preliminary phase 

of implant treatment was presented by Stellino et a1.15 A dual purpose 
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implant guide was described where the author fabricated abutment- retained 

FPD incorporating gutta-percha in locations where implant placement is 

desired. The cemented provisional restoration, therefore, served as a 

radiographic guide and was also use later as a surgical guide. After implant 

placement, the gutta-percha was replaced with autopolymerizing acrylic 

resin. 

�� Material strength and provisional prosthesis durability in relation to 

dental implants: 

The necessity for long-term provisional treatment of an implant-

restored patient follows provisional techniques used in traditional fixed 

restorative treatment. Longer spans, longer treatment times and the necessity 

for addressing tissue contour issues before definitive treatment dictate 

techniques that would provide more durability. Management involving 

indirect fabrication of acrylic resin provisional restorations for increased 

polymerization and reinforcement with assorted types of methods and 

materials has been described. 

Fabrication of a heat-polymerized provisional implant-supported fixed 

partial denture was advocated by allal                             

and Morgano16. The authors sighted increased resin strength and durability as 

advantages when longer healing times are necessary for the patient treated 
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with implants. 

�� Procedures: 

�� Technique for Prefabricated Provisional Restorations: 

The requirements for a good provisional restoration are most easily 

and completely met by a custom indirect restoration. But clinical situations 

will arise in which it may not be possible or desirable to make a custom 

acrylic resin provisional crown. Prefabricated polycarbonate crowns are 

easily adapted to produce esthetic provisional crowns in expeditious manner 

on prepared single anterior teeth in most patients.17 The patient may present 

with an emergency situation in which a posterior tooth has fractured and 

there is no time available for a definitive tooth preparation and a custom 

provisional crown. In those cases, a preformed anatomic metal crown form 

can be employed to protect the tooth and the patient made comfortable until 

sufficient time can be arranged for completing the treatment. 

��Anterior Polycarbonate Crown: 

A suitable provisional restoration can be made for single anterior teeth 

by use of polycarbonate crowns. However, they frequently will require 

extensive alterations, correct morphologic discrepancies and improper 

contours. If they are not carefully contoured, they will have horizontal 

overhangs that will be damaging to the gingiva; to accomplish recontouring 
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that is required and to provide the necessary retention. The tooth-colored 

crown must be relined with a resin. This can be accomplished with greatest 

accuracy by doing the reline on a quick-set plaster cast of the prepared tooth. 

��Armamentarium: 

1. Anterior sectional impression tray (one only)  

2. Alginate 

3. Rubber bowl   

4. Spatula 

5. Quick-set plaster 

6. Polycarbonate crown kit 

7. Pencil 

8. Straight hand piece 

9. Acrylic bur 

10. Coarse garnet disc on Moore mandrel  

11. Burlew disc on mandrel  

12. Large camel-hair brush  

13. Cement spatula 

14. Dappen dish 

15. IPPA plastic instrument  

16. Separating medium  
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17. Monomer and polymer 

18. Medicine dropper  

19. Muslin rag wheel 

20. White polishing compound                     

21. Miller forceps 

22. Articulating paper 

23. Zinc oxide � eugenol cement  

24. Explorer 

25. Mouth mirror  

26. Dental floss 

 

When the tooth preparation has been completed, make an alginate 

impression of the prepared tooth, using an anterior sextant tray. Apply 

alginate around the prepared tooth with the tip of the index finger. After the 

impression has been removed from the mouth, pour it up with a thin mix of 

fast-setting plaster. Separate the cast from the impression as soon as a 

fingernail cannot score the cast.  

Use the mold guide provided with the kit being utilized to determine 

proper mesiodistal size for crown form. Remove the corresponding size of 

crown from its compartment in the kit and place it on the prepared tooth on 
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the cast or in the mouth. With a pencil, make a mark on the gingival portion 

of the labial surface. The distance from the pencil mark to the margin should 

equal the length discrepancy between the incisal edge of the crown form and 

the incisal edges of the adjacent teeth. 

The excess gingival length is trimmed away with a large carborundum 

stone or an acrylic bur, using the pencil line as a reference mark. Try the 

shortened crown back onto the prepared tooth. If it is too tight 

interproximally adjust it.  

Paint the cast of the prepared tooth and the surrounding area with 

liberal amounts of a "tin foil substitute" separating medium (Alcote). 

Accelerate the drying with an air syringe and make sure that the cast is dry 

before starting to mix the resin. 

Place four drops of monomer into a dappen dish and add tooth-colored 

polymer. While polycarbonate crowns are available in only one shade, it is 

possible to modify that shade somewhat by shade of acrylic resin used to 

reline it. Fill the crown form with resin applied with an IPPA plastic 

instrument. When the acrylic resin just begins to lose its gloss, seat the 

crown forth on the plaster cast, slowly expressing all the excess resin around 

the margins. Make sure that it is seated completely, and place it in a bowl of 

hot tap water to accelerate polymerization. 
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When the resin has polymerized completely, remove the provisional 

crown from cast, breaking the cast if necessary. A coarse garnet disc on the 

straight handpiece is used to trim away the excess at the margins. In many 

cases this will mean that part of the original polycarbonate crown will be cut 

into and recontoured. Do not leave any sharp ledges or abrupt contour 

changes near the margin. If necessary, recontour the gingival half of the axial 

contours. Only in this way will it be possible to obtain a satisfactory 

provisional restoration by this technique. 

If the tooth is non-vital or if a resin other than poly (methyl 

methacrylate) is used, the crown can be relined on the prepared tooth in the 

mouth. The preparation is coated with petrolatum and crown must be 

removed before the resin has polymerized to a stiffness that locks it into 

interproximal undercuts. Cut off as much of the rubbery excess as possible 

with a pair of curved scissors. Keep reseating and removing the crown until 

the relining resin has completely polymerized. 

Place the crown on prepared tooth in mouth and check the occlusion 

with articulating paper. Adjust any high spots with a non-dentate bur after 

removing the crown from the tooth. Smooth out the rough abraded areas in 

the lingual and incisal areas, as well as those surfaces recontoured near the 

margin, with a Burlew wheel in the straight handpiece. 
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Polish all surfaces of the provisional restoration with polishing 

compound (Yellow Diamond Polish Compound, Matchless Metal Polish Co) 

on a muslin wheel. It is possible to return the crown to its original luster by 

this means. Coat the outer surface of the crown with petrolatum to prevent 

the cement from sticking to it. Cement the restoration with zinc oxide-

eugenol cement. Make certain that all cement has been removed from the 

gingival crevice by using an explorer. Use dental floss interproximally to 

remove any cement left there. 

 

��Technique for custom provisional restoration: 

��Over impression fabricated provisional crown: 

The use of alginate over impression remains a popular technique, 

because it is always readily available in the dental operatory. It is easily 

adapted to intraoral use in the event that the proposed restoration of a tooth 

with amalgam is unexpectedly re-planned as a cast restoration. 

��Over impression Armamentarium: 

1. Diagnostic cast 

2. Utility wax 

3. No.7 wax spatula 
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4. Quadrant impression trays (two, same side) 

    5. Alginate 

6. Rubber bowl 

7. Spatula 

8. Quick-set plaster 

9. Laboratory knife with no. 25 blade  

10. Heavy-duty laboratory knife  

    11. Large camel-hair brush  

    12. Cement spatula  

    13. Dappen dish 

14. Separating medium 

15. Monomer and polymer  

16. Medicine dropper  

17. Heavy rubber band  

18. Straight handpiece 

19. Acrylic burs 

20. Abrasive discs and Moore mandrel 

The over impression, frequently is made in the patient's mouth while 

waiting for the anesthetic to take effect. However, if the tooth to be restored 

has any obvious defects, the over impression should be made from the 
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diagnostic cast, after immersed in a plaster bowl of water for 5 minutes. 

Wetting the cast in this manner will keep the alginate from adhering to it. 

When the alginate has set, the over impression is removed from the 

diagnostic cast and checked for completeness. A laboratory knife with a no. 

25 blade is used to trim off all excess alginate. Thin flashes of impression 

material that replicate the gingival crevice are removed to insure that there 

will be no impediments to the complete seating of cast into the over 

impression later. The impression is wrapped in a wet paper towel and placed 

in a ziplock plastic bag for later use. 

When the tooth preparation is completed, another quadrant impression 

is made in alginate. This impression is poured up with a thin mix of quick-

setting plaster. Excess material should be trimmed off on a model trimmer 

when the plaster has set. The trimmed cast should have at least one tooth on 

either side of the prepared tooth, if possible. Areas of the cast that duplicate 

the soft tissues should be reduced as much as possible. 

Check the occlusal surfaces and gingival crevices for any plaster 

nodules that will prevent complete seating. Then try the trimmed quick-set 

plaster cast in the over impression to make sure that it will seat completely. 

Coat the prepared tooth and adjacent areas of the cast liberally with a "tin 
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foil substitute" separating medium (Alcote). Allow the material to dry before 

mixing the acrylic resin. Drying can be accelerated by use of an air syringe. 

Mix tooth-colored acrylic resin in a dappen dish with a cement 

spatula. Use 12 drops of monomer for each tooth being restored. Place resin 

in the over impression so that it completely fills the crown area of the tooth 

for which the provisional restoration is being made. 

Seat the cast into over impression, making sure that teeth on the cast 

are accurately aligned with the tooth impression. The force used to seat the 

cast into alginate impression is critical.12 Excessive force can overseat the 

cast and uneven force can torque the cast, either of which will affect the 

restoration. 

Once the cast has been firmly seated and the excess resin has been 

expressed, hold the cast in place with a large rubber band. It is important that 

the cast be oriented securely in an upright position so that the space between 

the cast and the impression that is filled with the resin forming the 

provisional restoration will not be distorted. If the cast is torqued to one side 

by the rubber band, the cast may be forced through the soft resin in some 

areas, resulting in a provisional restoration that may be thin in those areas 

and thicker than desirable in others. If the cast is seated with too much force, 

or if rubber band is wrapped around the assembly too many times, the cast 
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may be forced through the resin occlusally, resulting in a provisional 

restoration with an occlusal surface that is too thin. 

Place the over impression plaster cast assembly in a plaster bowl full 

of hot tap water for approximately 5 minutes or into a pressure pot if one is 

available. Allowing a poly (methyl methacrylate) provisional restoration to 

polymerize in a pressure pot less than 20 psi will decrease porosity and 

increase the transverse strength of restoration by 28%.18 

When the resin has polymerized, remove the rubber band to 

disassemble quick-set plaster cast from the over impression. If the restoration 

is not easily removed from the cast, break the tooth off the plaster cast with a 

heavy-bladed laboratory knife. Use the sharp end of a thin-bladed knife or 

some other small, pointed instrument to remove any plaster that remains in 

the provisional restoration. Ease of removal is one of the advantages of using                   

weak, quick-set plaster. 

Acrylic burs or coarse Moore discs are used to trim excess resin from 

the provisional restoration. Before attempting to seat the restoration on tooth, 

be sure to remove all resin extending beyond the preparation finish line into 

undercut areas. Smooth the axial surfaces near the margins of restoration 

with a fine sandpaper disc. 
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��Cementation Armamentarium : 

1. Articulating paper 

2. Miller forceps  

3. Straight handpiece  

4. High-speed handpiece  

5. No. 171 L FG bur 

6. Muslin rag wheel  

7. Pumice 

8. Cement spatula 

    9. Paper pad 

10. Zinc oxide-eugenol cement  

11. Petrolatum 

12. Explorer 

13. Mouth mirror  

14. Dental floss 

Seat the provisional restoration on the tooth in mouth. Check the 

occlusion with thin articulating paper. Remove restoration from the tooth and 

adjust the occlusal prematurities with a non-dentate bur. When the occlusion 

has been adjusted to make the patient comfortable, polish the restoration first 

with pumice and then polishing compound on muslin rag wheel. Besides 
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making the provisional restoration easier to clean and more comfortable for 

patient, polished materials are much less likely to discolor.79 

To fit a provisional crown with an existing removable partial denture, 

under contour the crown so it does not touch any rests or clasps on that tooth. 

Add resin to outside of the crown and while the resin is still soft, seat the 

crown on tooth. To form the rest seat and guide planes on the crown, 

lubricate the partial denture with petrolatum and seat it over the provisional 

crown. Pump the partial denture up and down several times to insure that it is 

not locked into any undercuts. Remove the crown from the tooth, smooth any 

rough areas and polish the crown. 

The restoration should be cemented with a temporary cement of 

moderate strength. After zinc oxide-eugenol cement has been mixed to a 

thick, creamy consistency, an amount of petrolatum equal to 5% to 10% of 

the cement volume is incorporated to slightly reduce the strength of cement. 

This will facilitate removal of the provisional restoration at a subsequent 

appointment. If the preparation is short or otherwise lacking in retention, the 

petrolatum should not be added. 

It is not necessary to keep zinc oxide-eugenol cement dry while it is 

setting. In fact, moisture will accelerate the hardening. Coating the outside of 

the restoration with a thin film of petrolatum prior to cementation will aid in 
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the removal of excess cement. After the cement has hardened, all excess 

must be removed from the gingival crevice. Use an explorer in accessible 

areas and dental floss inter-proximally. 

��Template-Fabricated Provisional Fixed Partial Denture: 

When a fixed partial denture is to be made for a patient, the 

provisional restoration should also be in the form of a fixed partial denture 

rather than individual crowns. In the anterior region it will provide a better 

cosmetic result. However, even in the posterior region a provisional fixed 

partial denture will better stabilize the teeth and will afford the patient the 

opportunity to become accustomed to having a tooth in the edentulous space 

again. 

��Template Armamentarium: 

1.� Diagnostic cast 

2.� Mor-'Tight strand 

3. N0.7 wax spatula  

4. Denture tooth  

5. Crown form 

6. Vacuum forming machine 

 7. Coping material or temporary splint material  
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 8. Quadrant impression trays  

 9. Silicone Putty 

10. Wire frame  

11. Bunsen burner  

12. Scissors 

13. Laboratory knife with no. 25 blade  

14. Heavy-duty laboratory knife  

15. Large camel-hair brush  

16. Cement spatula  

17. Dappen dish 

18. Separating medium 

19. Monomer and polymer  

20. Medicine dropper  

21. Heavy rubber band  

22. Straight handpiece  

23. Acrylic burs 

24. Abrasive discs and Moore mandrel. 

To make a template, place the metal crown form or denture tooth in 

edentulous space on the diagnostic cast. All of the embrasures should be 

filled with putty to eliminate undercuts during adaptation of the resin 



124 
 

template. 

To facilitate removal of the template, a thin strand of putty can be 

placed around the periphery and on the lingual surface of the cast, apical to 

the teeth. Use a large acrylic bur to cut through the middle of the cast (mid 

palatal or mid lingual). Place a 5 x 5 inch sheet of 0.020 inch thick resin in 

the frame of vacuum forming machine with the shiny surface down. If 

temporary splint material is used, both sides will be shiny. Turn on the 

heating element of the machine and swing it into position over the plastic 

sheet. 

As the resin sheet is heated to the proper temperature, it will droop or 

sag about 1.0 inch in the frame. If you are using coping material, it will lose 

its cloudy appearance and become completely clear. The cast should be in 

position in the center of the perforated stage of vacuum forming machine. 

Turn on the vacuum. 

Grasping the handles on the frame that holds the heated coping 

material, forcefully lower the frame over perforated stage. Turn off the 

heating element and swing it off to the side. After approximately 30 seconds, 

turn off the vacuum and release resin sheet from the holding frame. After 

removing the resin sheet from the frame, use a laboratory knife with a sharp 

blade (no. 25) to cut through resin over the Mor-'Tight strand. 



125 
 

If a vacuum forming machine is not available, it is still possible to 

fabricate a template for a provisional restoration. Fill a quadrant impression 

tray with soft silicone putty available in most variety or toy stores. Cut a 

sheet of coping material in half and insert it, shiny side down into a wire 

frame bent from a coat hanger. Heat the resin sheet over a bunsen burner 

flame until it sags and becomes clear, which usually occurs in about 10 

seconds. 

Place the softened sheet over the cast. Forcefully seat the tray of 

silicone putty over the coping material. To accelerate cooling, blow com-

pressed air on the plastic sheet and the impression tray. After about a minute, 

snap the tray off the cast. If the silicone putty sticks to resin sheet, the putty 

can be easily removed by pulling it off in quick jerks. Rapid separation 

causes the silicone putty to exhibit brittleness that will result in easy 

removal. Replace the putty in its original container for later reuse. Separate 

the template from the diagnostic cast. 

Trim the template (however it was fabricated) with a pair of scissor. It 

should extend at least one tooth on either side of the prepared teeth. Save 

those portions not needed for possible later use. 

Upon completion of the preparations, make an alginate impression of 

them and pour it in fast-setting plaster. The plaster cast will include replicas 
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of soft tissue and teeth that are not needed. Trim the cast so that it includes 

only one tooth on either side of the prepared teeth. Try on the template to 

verify its fit. 

Coat the cast with Alcote separating medium and allow it to dry. Mix 

the acrylic resin in a dappen dish and place some on protected areas of the 

cast, such as interproximal spaces and in grooves and boxes. As the resin 

begins to lose its surface gloss and becomes slightly dull, fill the area for 

which the provisional fixed partial denture is being made. Place some extra 

bulk in the portion that will serve as the pontic. 

Wrap rubber bands around the template and cast, being careful not to 

place them over the abutment preparations, least they cause the template to 

collapse in that area. Place the cast in a pressure pot if one is available. 

Otherwise, place it in warm (not hot) tap water to hasten polymerization. Hot 

water causes the monomer to boil, increasing porosity. Wait for about 5 

minutes. Pry off the template and save it in case it is needed again. Before 

removing the provisional restoration from the cast, add resin to any voids or 

thin spots and place the cast back in warm water. Do not replace the template 

for this correction. Placing the unpolymerized resin back into water will 

prevent evaporation of monomer and formation of a granulated, "frosted" 

surface. 
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Remove the fixed partial denture from the cast. Do not hesitate to 

break the cast if necessary. Trim off the excess acrylic resin. Use discs to 

trim the axial surfaces down to the margins. The pontic should be trimmed 

with discs and burs to open up the proximal embrasures. Remove the saddle 

configuration that was created by the crown form in the edentulous space. 

The pontic should have same shape that the pontic on the permanent 

prosthesis will have. This will ensure that the patient will be comfortable and 

satisfied with the pontic from before the completed fixed partial denture is 

inserted. 

 

��Template-Fabricated VLC Provisional Restoration: 

A transparent template is essential to the use of a visible light-cured 

(VLC) resin because clear matrix allows the light access to the resin to 

initiate polymerization. 

��Template- VLC armamentarium:  

1. Items in template armamentarium  

2. Silicone impression putty  

3. Triad resin 

4. Model release agent (MRA) 

5. Air barrier coating material (ABC) 
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    6. Triad curing unit  

7. Straight handpiece  

8. Acrylic burs 

9. Abrasive discs and Moore mandrel 

10. Items in cementation armamentarium 

Fabricate a template on the diagnostic cast. If the restoration is to be a 

fixed partial denture, set a metal crown form or denture tooth in Mor- Tight 

putty in the edentulous space. If a diagnostic wax-up has been made, soak 

the cast for 5 minutes and duplicate it with an alginate impression. Pour the 

impression in quick-set plaster. 

Produce a template from a resin sheet on the vacuum forming 

machine. Trim the template and replace it on the cast. Mix a scoop of 

silicone impression putty with accelerator and mold it around the template on 

the cast. This is needed to reinforce the unsupported template and prevent 

displacement by the highly viscous resin later. Quickset plaster also can be 

used to make this reinforcing index. Set the template and the index aside 

until the teeth have been prepared. 

Make an alginate impression of the prepared abutment teeth and pour a 

cast of quick-set plaster. Coat the cast with a layer of model release agent, 
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which is part of the resin system. Then place some of the Triad resin around 

the finish lines of the abutment preparation. Lay a strand of resin inside the 

clear template. "Enamel" resin can be placed in the incisal or occlusal 

portion of the template first to enhance esthetics. 

Use fine pressure to seat the loaded template on the quick-set plaster 

cast of the prepared abutments. Compress the silicone putty index over the 

template to ensure complete seating of template and an even thickness of 

resin in the provisional restoration. In an alternative technique, the template 

can be seated into the silicone putty index before the resin is loaded into the 

template. Remove the putty index from the cast, leaving the resin and 

template in position on the cast. 

Place the cast in the Triad curing unit to polymerize the resin in the 

template for 4 minutes. Carefully remove the template and then provisional 

restoration from the cast. Paint all surfaces of the restoration with air barrier 

coating material. Place the provisional restoration back in the curing unit, 

tissue side up, for an additional 6 minutes. Retrieve the restoration from the 

curing unit and remove all of the coating material with a brush and water. 

Trim as much excess material as possible with a pair of curved 

scissors. Finish trimming the axial surfaces to the margins with discs. Open 

the embrasures around the pontic with discs and burs. Be sure to remove the 
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saddle form produced by the template. Polish the restoration with pumice 

and a high-shine polishing material. 

Another technique has been described in which the restoration is 

started in a template on the prepared teeth in the mouth. Polymerization of 

the restoration is initiated by a 10-second application of a hand-held curing 

light. After the restoration is "frozen" in this manner, it is removed from the 

mouth and further exposed to the high intensity curing light in the laboratory. 

��Shell-Fabricated Provisional Restoration: 

A thin shell crown or fixed partial denture can be made from any of 

the acrylic resins and then that shell can be relined indirectly on a quick-set 

plaster cast. It also can be relined directly in the mouth. If the reline is done 

directly, a methacrylate other than poly (methyl) should be used. This 

technique can save chair time because the restoration is partially fabricated 

prior to the preparation appointment. 

Care must be taken not to make the shell too thick. If too thick, the 

shell will not seat completely over the prepared teeth and it will need to be 

trimmed internally. This can be time-consuming and defeats any advantage 

gained by making it before the preparation appointment. 
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��Shell Fabrication Armamentarium: 

1. Items in over impression armamentarium  

2. Items in cementation armamentarium  

3. Liquid applicator 

4. Powder blower 

An over impression is made from a diagnostic wax-up before the 

preparation appointment. Check it for completeness. Trim off thin flashes of 

impression material created by the gingival crevice to produce an extra bulk 

of resin near the margins. Use a plastic squeeze bottle with a fine tip (Liquid 

Applicator, Prairie Village Prosthetics, Prairie Village, KS) to deposit one 

drop of monomer on the facial and one drop on the lingual surface of the 

imprint of each tooth to be restored.19 Keep the monomer near the gingival 

portion of the impression to prevent excess from accumulating in the incisal 

or occlusal area. Extend the coverage by the resin to one tooth imprint on 

either side of the teeth being restored. 

With an insufflator (Powder Blower, Prairie Village Prosthetics), 

gently spray enough polymer onto the surface of the impression to absorb the 

monomer.19 Repeat the process four times, inverting the impression 

frequently to allow the material to run down to the margins rather than 
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puddling in the incisal or occlusal areas of the impression. Gently remove the 

shell from the impression after 4 minutes. Trim the flash from the gingival 

area and open gingival embrasures with an abrasive disc.  

When the teeth have been prepared, make a quadrant alginate 

impression and pour it with a thin mix of quick setting plaster. Trim off 

excess plaster on a model trimmer. Save one tooth on either side of the 

prepared tooth, if possible. Remove areas of the cast that duplicate soft 

tissues. Examine the cast for nodules that would prevent complete seating. 

Try the shell gently on the cast to make sure it seats completely 

without binding. If it does bind, relieve the inner surfaces of the shells until 

the restoration seats completely and passively. Liberally coat the tooth 

preparations on the cast with separating medium and make sure it is dry 

before mixing the acrylic resin. 

Monomer and polymer can be added directly to the shell and mixed 

there. The resin also can be mixed in a dappen dish and then transferred to 

the shell, completely filling each tooth. Seat the shell onto the prepared teeth 

on the cast. Wrap a rubber band around the shell and cast and place them in a 

plaster bowl full of hot water for approximately 5 minutes, preferably in a 

pressure pot. The uses of a pressure pot will significantly increase the 
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strength of the restoration.  

If the direct technique is employed, seat the shell on the prepared teeth 

in the mouth. When the resin becomes rubbery, elevate the restoration 2.0 

mm and flush the teeth under it with water.84 Pump the restoration up and 

down several times to eliminate undercuts. Then remove the restoration from 

the mouth and place it in warm water. 

When the resin has polymerized, remove the rubber band and 

disassemble the shell from the plaster cast. If the restoration resists removal 

from the plaster cast, break the teeth off with a heavy-bladed laboratory 

knife. Use a small pointed instrument to remove any plaster left in the 

provisional restoration. Trim excess resin from the provisional restoration 

with acrylic burs or coarse Moore discs. Smooth the axial surfaces of the 

restoration with a fine sandpaper disc, followed by pumice and polishing 

compound on a muslin rag wheel. 

 

��Over impression Fabricated Bis-acryl Composite Crown: 

Bis-acryl composite resin can be used to fabricate a provisional 

restoration on a quick-set plaster cast. Its polymerization produces very little 

heat and it has minimal toxic effect on soft tissues and pulp. It is probably as 

well suited as any resin for use in a direct technique, based on the study 
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materials by Wang et al. 

Alginate makes a satisfactory over impression, but this discussion will 

focus on the use of an elastomeric impression material, polyvinyl siloxane, 

for the sake of presenting as many techniques as possible. A heavy bodied 

elastomeric material has the advantages of being very stable and difficult to 

distort. Its disadvantages include greater expense and extra time required for 

the impression material to polymerize. 

Load a disposable aluminum sextant tray with impression material and 

make over impression while waiting for anesthesia. Trim the excess from the 

borders of the impression to facilitate accurate placement back in the mouth. 

Remove the webs of material between the imprints of individual teeth in the 

impression. These could interfere with complete reseating of the over-

impression. 

The margins of a provisional restoration may be thin or deficient 

because the over-impression was not seated straight, or because the thickness 

required for a resin restoration is greater than that needed for a metal 

restoration. To avoid this problem, use a no. 8 round bur to cut a trough in 

the gingival area of the facial and lingual surfaces of the tooth imprint(s) in 

which the restoration will be fabricated. This will produce a bead of material 

parallel with the margin of resulting restoration. This ensures adequate 
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material in the margin and excess can be trimmed off during finishing. 

After the tooth preparation has been completed, begin the provisional 

restoration. Check that the plastic catch is engaged in the vertical groove on 

the threaded plunger in the ratchet at the back end of the large blue syringe 

containing the ProtempII base material. To extrude one full measure of base 

paste onto a mixing pad, give the thumbscrew at the end of the threaded 

plunger one complete turn clockwise until it clicks. Check the simple ratchet 

on the threaded center plunger of the smaller white, double-barreled catalyst 

paste syringe to see that it is in place. Express an equal amount of each of the 

"two catalyst pastes onto the same pad by twisting the single threaded shaft 

one full revolution or "click". 

Mix the catalyst paste and the base material with a cement spatula for 

approximately 30 seconds. Use the spatula to load the back end of a frosted 

plastic syringe. 

Place the resin in the over impression with the syringe as suggested by 

von Krammer10. Keep the syringe tip buried in resin and fill the cusp tip or 

incisal edge areas from the bottom up to prevent voids in the completed 

provisional restoration. The use of an application syringe will frequently 

require a second unit of resin, but it greatly reduces the possibility of 
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creating bothersome voids in the restoration. 

Lubricate the prepared teeth with petrolatum and position the 

impression tray on them no later than 2 minutes from the start of mixing. 

Allow the resin to polymerize in the mouth for approximately 2 minutes. 

Check excess resin around the border of the tray for consistency. Do not rely 

on material left on the mixing pad as an indication of polymerization, 

because the reaction in the oral cavity at body temperature and 100% 

humidity will proceed more rapidly than on a mixing pad at room 

temperature. When the resin becomes elastic, it is ready for removal. That 

should occur no later than 6 minutes from the start of the mix. 

Tease the restoration from the tooth or from the impression. Remove 

as much excess as possible with scissors. Replace the provisional restoration 

on the tooth and ask the patient to close down on it several times. Then 

pump it several times to ensure removability. Remove the restoration no 

later than 7 minutes from the start of mixing. Wipe off the air-inhibited, 

upset resin with an alcohol sponge. If there are voids or other defects, they 

can be repaired by mixing another batch of resin and applying it to the 

affected area with an instrument. Repairs also can be affected by using VLC 

composite resins and a light. 
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Remove excess near the margins (including the intentional bead, if 

used) with fine abrasive discs. Place the restoration back on tooth in the 

mouth. Test and adjust the occlusion if necessary. Polish the outer surfaces 

of the restoration with pumice and polishing compound. Seat the restoration 

with temporary cement. 

 

��Provisional Crown for an Endodontically Treated Tooth: 

It is often difficult to fabricate a provisional restoration for a tooth that 

has been prepared for a dowel core because there is so little intact 

supragingival tooth structure. This can be accommodated for in the use of a 

standard polycarbonate crown by placing a piece of paper clip or other stiff 

wire into the canal and placing the resin filled crown down over that. 

��Preformed Anatomic Metal Crown: 

Emergency cases involving fractured molars are one of the best 

indications for the use of preformed metal crowns. Zinc oxide eugenol alone 

will not adhere to the tooth and there is rarely enough time at the emergency 

appointment to fabricate a custom acrylic resin provisional crown. By using 

the preformed anatomic metal crown, it is possible to provide the patient 

with temporary coverage to protect the fractured tooth and prevent irritation 

of tongue and mucosa. 
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There are several systems available for this purpose, utilizing the same 

general principles. The procedure consists of: 

1. Minimal tooth preparation 

2. Measurement and selection of crown 

3. Trimming and adaptation of gingival margin  

4. Occlusal adjustment 

5. Cementation 

��Armamentarium: 

1. High speed handpiece  

2. No. 170L or 171L bur  

3. Measuring gauge  

4. Crown forms  

5. Stretching block 

6. Crown and bridge scissors  

7. Contouring pliers  

8. Straight handpiece 

9. Sandpaper disc on Moore mandrel  

10. Articulating paper  

11. Miller forceps  
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12. Cement spatula  

13. Paper pad 

14. Zinc oxide eugenol cement 

15. Petrolatum 

16. LL6-7 curved burnisher 

17. Explorer 

18. Mouth mirror 

19. Dental floss 

The maxillary molar with a lingual cusp fractured off is not an 

uncommon dental emergency. It is most easily protected on a short-term 

basis with a preformed metal crown (Iso-Form Temporary Crown, 3M 

Dental Products, St Paul, MN). 

The tooth must be prepared minimally to create space for the 

restoration. The initial step is occlusal reduction, which follows the inclined 

planes of the occlusal surface. The depth will be 1.0 mm on the 

nonfunctional cusps and 1.5 mm on the functional cusps. A functional cusp 

bevel (on the lingual incline of the maxillary lingual cusp) is placed to a 

depth of 1.5 mm to complete the occlusal reduction. 

Only enough proximal reduction is done to permit the seating of the 

crown. If an MOD amalgam restoration is present in the tooth, the proximal 
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reduction is most easily accomplished by removing the amalgam in the 

boxes. The boxes are cut with a no. 170L or 171L bur. All caries is removed 

at this time. No effort is made to remove all of the existing restoration, or to 

provide permanent bases or a completed preparation. 

Each of the three measuring heads in the metal crown form kit has 

converging blades that measure a 1.0-mm range: 9 to 10 mm, 10 to 11 mm, 

and 11 to 12 mm. Hold the gauge in line with the contact points, resting it on 

the occlusal surfaces of the other teeth in the arch. Slide the blades until they 

wedge between the contacts of the teeth on either side of the preparation. The 

point at which blades wedge indicates the dimension to be used for selection 

of the proper crown form. 

The crown is tried on the tooth. If the gingival collar is too tight, the 

crown is placed on the appropriate post of the stretching block. There is a 

tapered post corresponding to each of the maxillary and mandibular molars, 

left and right. Flaring the margins is also required when there is a shoulder 

finish line. The crown is pushed down on the post until an adequate amount 

of gingival flare is obtained. 

The crown is placed on the tooth to evaluate its occlusogingival 

length. Compare the height of each marginal ridge of the crown with that of 

the adjacent tooth. Use crown and bridge scissors to remove an amount at the 
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gingival margin equal to the marginal ridge height discrepancy. Festoon the 

margin to follow the contours of the gingival tissue. 

Smooth rough spots and any irregularities in the gingival margin with 

sandpaper disc. Use no. 114 contouring pliers to produce a slightly convex 

contour occlusal to the margins. The margin will be slightly constricted as a 

result. 

Place the crown on the tooth and check the occlusion with articulating 

paper. Remove the crown and burnish areas on the occlusal surface that are 

in hyper-occlusion. Open proximal contacts can be corrected by burnishing 

the proximal area from the inside of the crown. 

Coat the outside of the crown with petrolatum to facilitate the removal 

of excess cement later. Mix zinc oxide eugenol to a thick creamy consistency 

on a paper pad. Fill the crown with cement and seat it on the prepared tooth 

with finger pressure. 

Burnish the margins of the crown with an LL 6-7 curved burnisher 

before the cement hardens. Run dental floss through the proximal contacts to 

remove hardened cement from the interproximal areas. Use an explorer to 

remove all remaining subgingival cement. Make a final check of the margins 

to ensure that they are not impinging on the gingiva. 
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��Techniques for Provisional restorations for implants: 

Implant dentistry provide unique and predictable methods for the 

replacement of missing teeth. This is especially important in esthetic regions. 

A challenge exists for the restorative dentist when planning and providing 

treatment for the patient before surgical phases are complete. The provisional 

restoration can be the restorative dentist's most important diagnostic tool and 

is a key factor in communication, tissue management and patient 

management prior to finalizing restorative treatment. Although implant-

supported provisional restorations are usually fabricated in the laboratory, 

there are some clinical situations that demand the direct fabrication of 

provisional restorations, especially when there is a high esthetic demand. 

Provisional restorations are generally necessary to restore lost function 

and esthetics during the implant integration period. Different techniques are 

suggested by different authors for provisionally restoring implants. A few 

techniques are discussed below. 

��A technique for fabricating a fixed provisional prosthesis on 

osseointegrated fixtures: 

The Branemark technique (and others) of osseointegration involves a 

second surgical phase consisting of exposing the fixtures, removing the 
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healing caps and placement of the cylindrical abutments. This technique 

describes a method of altering the existing denture, allows for direct 

placement onto the fixture abutments. The modification provides a trial 

period of adjustment while the final prosthesis is being made and increases 

the patient's comfort, confidence and expectations. 

�
� Technique 36 

1.  Tighten the abutment on a fixture and remove existing plaque and 

calculus. 

2.  Relieve the existing denture generally to permit adequate clearance 

when repositioning over the abutments. The distal extension bases are not 

altered 

3.  Load the anterior region of the denture with a polyether or similar type 

of impression material. 

4.  Inject impression material around the abutments, seat the denture and 

instruct the patient to close lightly into occlusion. 

5. After removing the completed impression from the mouth, place the 

access hole in the denture with a Pindex machine by aligning the beam of 

light with center of each abutment. 

6. Remove the impression from access holes and enlarge the opening with 
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an acrylic trimming bur. 

7. Tighten gold cylinders to at least three abutments with 10mm or 15 mm 

guide pins. 

 8. Place the denture over the guide pins and inject denture repair acrylic 

resin beneath the relieved denture around the guide pins and gold 

cylinders by using a standard impression syringe. Stabilize the distal 

extension base while acrylic resin is setting. 

9. Upon set of the resin, remove guide pins from the denture. The 

cylinders are secured within the denture by the resin. Fill the voids and 

porosities using fine brush. Inspect carefully to ensure that acrylic resin is 

not present on the cylinder-abutment interface. 

10. Mark the distal extension bases 11 to 12 mm from most distal 

abutment and section the prosthesis. 

11. Place the modified prosthesis clinically and verify that it is supported 

by implant only. 

12. Polish, disinfect, and insert the interim prosthesis using the gold 

mounting screws through the prepared access openings. 

13. Fill the access filling with a temporary sealing material and adjust 

occlusion as necessary. 

14. Give the patient complete oral hygiene instructions. 
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A) The modification of interim cylinders for the fabrication of cement -

retained implant-supported provisional restorations: 

This describes a technique for modification of metal interim cylinders 

and their use in the fabrication of cement retained implant-supported 

provisional restorations. This chairside technique allows for direct 

provisionalization of single or multiple implants during or after second-stage 

surgery, especially when there is a high esthetic demand. 

 

��TECHNIQUE 9 

��Laboratory phase: Modification of interim metal cylinders: 

l. Place an interim metal cylinder onto an implant analog with a guide                   

pin or laboratory waxing screw and pour dental stone up to the neck of the 

analog to fabricate a stable stone base.  

2. Make 3 notches with a bur in a low-speed handpiece on the stone base 

as a repositioning index and place a layer of baseplate wax around the wall 

of metal cylinder.  

3. Pour polyvinylsiloxane duplicating material into a container to make a 

mold for fabrication of modified interim abutments. 

4. Attach a new metal cylinder onto the implant analog in the stone base, 

fill with light-polymerizing composite and polymerize incrementally into 
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the space of silicone mold.  

5. Repeat this procedure to make a number of modified interim abutments 

for different diameters of implant platforms. 

��Clinical phase: Chairside use of the modified interim abutment for 

fabrication of a provisional restoration. 

1. Unscrew the healing abutment after second stage implant surgery. Place 

one of the modified interim abutments with an abutment screw into the 

implant and check the accuracy of fit with a radiograph. 

2.  Prepare the supragingival portion of the interim abutment intraorally 

with diamond burs at high speed with copious amounts of water. Remove 

the abutment from the mouth and adjust subgingival form and contour of 

the interim abutment to develop proper emergence profile. Screw the 

completed interim custom abutment back into the implant. 

3.  Select a denture tooth or a polycarbonate crown of appropriate size 

and trim it to the proper form and contour. Reline the provisional 

restoration with autopolymerizing acrylic resin on the interim customized 

abutment, polish and stain to match the adjacent teeth. Cement the 

completed provisional crown to the interim customized abutment with 

provisional cement. 

 



147 
 

4. Transfer the information gathered during this procedure, along with 

photographs and impressions, to the laboratory technician for predictable 

fabrication of an esthetic definitive restoration. 

This technique makes use of readily available materials for the direct 

fabrication of implant provisional restorations without use of impression 

procedures or a dental laboratory for situations in which there is a high 

esthetic demand. This method may be useful for patients who present with 

restorations bonded to adjacent teeth at the implant sites or an interim acrylic 

removable prosthesis that must be replaced during or immediately after 

implant second-stage surgery. 

This technique also allows for control of soft tissues and emergence 

profile in the esthetic zone at the provisional restoration stage. Simple 

modification of the interim custom abutment provides proper peri-implant 

tissue contours that mimic natural teeth. Several techniques for the 

reproduction of tissue contours on the definitive cast have been suggested in 

literature. Adding autopolymerizing acrylic resin or flowable composite to 

impression coping up to the height of peri-implant tissue level prevents 

collapse of the soft tissue around the implant during the impression 

procedure. This transfer procedure assists the laboratory technician in 

achieving esthetic custom abutments and definitive restorations. 
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B) Use of polyethylene ribbon to create a provisional fixed partial 

denture after immediate implant placement: 

This technique describes an esthetic and economic bonded provisional 

fixed partial denture used in immediate implant situations. The extracted 

incisors of the patient can be used as pontics and fixed partial denture can be 

fabricated using a bondable reinforcement fiber. 

��Technique 37 

1. Extract the incisors; remove their roots using a high speed diamond bur 

under water cooling. Pulp is removed; coronal pulp chamber is irrigated 

and restored with composite. 

2.  Place hydroxyapatite coated, 15x 3.75-mm, threaded implants 

immediately to anterior region. 

3.  Trim the lingual surface of the crowns as a pontic, covered with 

composite and polished with polishing discs. 

4.  Prepare a groove on the lingual surface of teeth for Ribbon 

5.  Burnish a 2mm aluminum foil into lingual surface of abutment teeth to 

determine the length of Ribbon required. With the hand instrument, the 

foil was placed interproximally so that it is closely adapted to contours of 

the teeth. The measured length of Ribbon was cut and then kept on a clean 
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pad until ready for use. 

6. Etch the lingual and interproximal enamel surfaces for 45 seconds. 

Cover the etched surfaces with a layer of unfilled bonding resin. Gently air 

thin and polymerize for 20 sec. 

7.  Apply a thin layer of flowable composite to etched lingual and 

interproximal surfaces of the teeth using a syringe, but don't polymerize 

the material. 

8.  Wet the ribbon with a light coating of unfilled bonding adhesive and 

remove the excess with a hand instrument. 

9. Press the ribbon into unpolymerized flowable composite and place 

interproximally and keep between interproximal contacts of the abutment 

teeth. Polymerize for 20 sec. 

10. Prepare lingual surface of the pontic for bonding by acid etching and 

apply a thin layer of flowable composite and cure for 20 sec. 

11. Apply a thin layer of flowable composite into the grooves prepared on 

palatal surfaces, place the pontics on to second ribbon in the desired 

position and polymerize for 40 sec. 

12. Remove the excess and polish the restoration. 
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SUMMARY 

Provisional fixed prosthodontic treatment involves a multifaceted 

array of clinical activities, special knowledge, material selection and 

management. Contemporary treatment incorporates both natural teeth and 

dental implants. Although provisional restorations are usually intended for 

short term use and then discarded, they can be made to provide pleasing 

esthetics, adequate support and good protection for teeth while maintaining 

periodontal health. They may be fabricated in the dental office from any of 

several commercially available materials and a number of practical methods. 

The success of fixed prosthodontics often depends on the care with which the 

provisional restoration is designed and fabricated. 

Dentistry continues to struggle with the limitations of existing 

materials available for fixed prosthodontic provisional treatment. Clinical 

techniques and indications are reasonably well characterized, but future 

research activities will need to focus on technological advances to provide 

improved materials that demonstrate improved biocompatibility, ease of use 

and modification and physical properties. 
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  ADVANCEMENTS IN DENTAL IMPLANTS 

 GLOSSARY 

1)INTRODUCTION

2)HISTORY

3)DISCUSSION

I. Advances As Related To Changes In Concept

A. Occlusal/Restorative Material

B. Submerged and Non Submerged Implants

C. Occlusal Load/Overload/Progressive Load

D. Progressive Loading

E. Immediate Loading

F. Passivity of Prosthesis Fit

G. Screw-Retained Versus Cemented Implant Restoration.

H. Use of Implants as Overdenture Abutments

I. Number of Implants Needed To Support A Restoration

J. Connecting Implants to Natural Teeth

II. Advances As Related To Changes In Diagnostic Aids
A  Ridge Mapping

B. Resonance Frequency Analysis

C. Computed Tomography

D. Cone Beam Radiography

E. Cone Beam versus Conventional CT

F. Magnetic Resonance Imaging

G. Tuned Aperture Computed Tomography
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III. Advances As Related To Implant Component
A. Implant Biomaterials

B. Implant design and surface coatings

   Implant Body Geometry  

    Wide- And Narrow-Diameter Implants and Platforms 

  Small-Diameter implants   

   Transitional Implants  

Implant Surface and Coatings  

 Thread Design 

C. The Abutment Connection

D. A Critical look at the Implant/Abutment Interface

 E  Abutment Screw Design 

 F  Various Osseointegrated Implant System. 

4)SUMMARY

5)REFERENCES

INTRODUCTION 
Dental implants are the fastest-developing technology in dentistry today. Implants are used for 
anchoring replacement of artificial teeth with bone-anchored systems. Archeological findings 
showed that ancient civilizations in Egypt and South America had already experimented with re-
implanting lost teeth with hand-shaped ivory or wood replacements. Developing artificial tooth 
replacements has been an elusive aim for over 1500 years. A small, dark stone, shaped like a tooth 
was found implanted in Mayan skull in Central America from 600AD and implant attempts were 
recorded in ancient Egypt and Middle East .   
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Dr. P-I Branemark's coincidental discovery of tenacious association between living bone and 
titanium oxides, called osseointegration, launched dentistry into a new age of reconstructive 
dentistry. Originally, the basic principles for obtaining osseointegration prescribed atraumatic 
insertion of a titanium screw into a viable bone and extended, undisturbed healing time. In the 35 
years since osseointegration was first applied to human patients, many advances have been made 
during recognizing and applying implant dentistry as a means of replacing missing teeth.  

Osseointegration as first identified by Branemark is a scientific achievement that delineates a sense 
of separation from the old in implant dentistry. Osseointegration has always changed the way 
dentists view their choices when dealing with a patient needing tooth replacement.  The effectiveness 
and predictability of osseointegrated implants no longer pose problems2.  

In the initial years, research focused on developing surgical techniques and grafting procedures. 
Finally, the focus turned to a number of technical and esthetic problems that remained problem-
solved. The efficacy and predictability of osseointegrated implants are no longer issues. During the 
initial years, research focused on refinements in surgical techniques and grafting procedures. 
Eventually the emphasis shifted to a variety of mechanical and esthetic challenges that remained 
problematic and unresolved2 . 

With the increasing esthetic and mechanical challenges as mentioned before,the advancements in the 
implant dentistry is quite remarkable and noteworthy.It not only increased the prognosis of the 
treatment plan but as well increases the longevity of prosthesis and predictability of the treatment 
planning.The advancements are not just confined to a single factor,It has taken place in various 
aspects including even the concepts in treatment delivery2. 

In due course of time the evolution has brought about changes to the implant components like the 
abutment connection,thread design,thread pitch,screw design,implant body geometry etc with the aid 
of superior machining,which to the liking of clinicians and patients offering them with wide array of 
treatment options2. 

HISTORY 
The search for natural teeth has fascinated mankind since ancient times. Although many models were 
used with great success to replace human teeth by using crowns and bridges, the ability to substitute 
and support given by the natural tooth remained elusive until the recent past. Across history, several 
physicians have tried to treat dental edentulism, but sadly their work has resulted in failure. 
Nonetheless, without the early work to build on, we wouldn't appreciate the success we show today. 
Implant designs are traceable to early Egyptians and societies of South Central America and have 
developed into implant designs that are now experiencing explosive popularity. The earliest dental 
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implants were pre-Common Era stone and ivory cited in archeological records of China and Egypt. 
Dental implants were used in the 16th and 17th centuries. The early 20th century created metal 
implants of gold, lead, iridium, tantalum, stainless steel and cobalt alloy3. 

ANCIENT IMPLANTS: 

Since ancient times, man has tried to solve problems associated with failed dentition. Ancient 
Egyptians, in 2500 B.C., sought to strengthen periodontally damaged teeth using gold ligature wire. 
Implanted animal teeth made with ivory are the earliest examples of ancient implantology. From 
about 500 B.C. the Etruscan people used golden bands incorporating animal teeth to restore chewing 
capacity. In the same period, the Phoenician people used gold wire to protect damaged teeth. They 
created a fixed bridge replacement in 300 A.D, using carved ivory teeth, supported by gold wire4.   

The Harvard University Museum has a pre-Columbian-era skull in which an artificial tooth made 
from dark stone replaced a lower left lateral incisor. It is unlikely that any of these early attempts on 
raw materials and coarse methods enjoyed sufficient durability. 

In 1700, John Hunter suggested the possibility of transplanting teeth from one person to 
another. To support this theory, he performed an experiment in which he inserted an incompletely 
formed tooth into a rooster comb, he observed the tooth being firmly rooted in the comb that the 
blood vessel of the rooster expanded directly into the tooth pulp4.   

EARLY IMPLANTS 

In 1809, in a fresh extraction site just above the gingiva, Maggiolo inserted a single tooth-size gold 
implant without a crown. Healing removed the crown. Inserting these gold sources immediately 
followed by intense pain and gingival inflammation.   

    Edmunds placed a porcelain crown on a root-shaped platinum shell with lead; a porcelain 
crown followed on a platinum frame. In 1913, Greenfield used a two-piece hollow basket made of 
24-guage iridium soldered 24-karat gold. This was the predecessor to today's hollow basket design5.

In 1911, Greenfield identified endosseous implant manufacturing and insertion. A 24-karat-
gold iridium post was placed into the prepared area.   

          Current implant dentistry was delineated from mid-1930's to present. During this time, one 
begins to see the emergence of implant technologies evolving into the most advanced and popularly 
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used systems. In 1939, Strock identified a method of inserting a vitalium screw to secure a missing 
tooth. Formiggum engineered a spiral implant in the mid-1940s, folding a stainless steel wire on 
itself5.  

Gustav Dahl first proposed the implant sub-periosteal type in 1943. In 1948, Goldberg and 
Gershkoff developed a sub-periosteal implant structure extending to the outer oblique ridge. In the 
mid-1950s, Lee pioneered the use of an endosseous implant with a central part and circumferential 
extensions.  In the 1960s, Chercheve engineered a Co-Cr double-helical spiral implant. He put the 
spirals deep into the prepared site with a long post that would act as the transmucosal abutment. 
Scialom identified a tripod endosseous pin arrangement. It was anchorage for a single crown as 
permanent fixed bridges. Linkow created vent implants in the same time5. .   

By the mid-1960s, Linkow developed the blade vent implant. Originally designed for use in 
the knife edge ridge, this blade form of endosseous implant. He later adapted this implant's model for 
most medical conditions5.  

Roberts and Roberts developed endosseous implant Ramus knife. It was constructed using 
surgical grade 316 stainless steel, this blade type of implant was placed to attach distantly between 
the cortical plates in the mandible ramus bilaterally and in the mandibular symphysis region.This 
endosseous implant obtained stabilization from its anchorage. A one-stage procedure was followed 
to immediately reinforce the full mandibular denture against a complete maxillary denture5.   

  Early 1970s animal studies started using non-metallic forms of endosseous implants. Aluminum 
oxide implant was one of human-placed varieties.   

Small's Mandibular Staple Implant is developed to rehabilitate the atrophic, edentulous mandible.  

 Grenoble first mounted vitreous carbon implants.  

 Weiss and Judy popularized Intra mucosal implants to maintain flexible maxillary prosthesis. 

In the early 1980s, Tatum launched the Omni R implant. This is a root-form titanium alloy 
implant with horizontal pins. Niznick introduced the core ventimplant. This is a hollow basket 
implant with a threaded bone portion. Use the latest guideline in the posterior mandible5. 

Screw-Vent implants an endosseous implant are later added by the same agency. It's mainly used in 
the previous jaw. The core vent company produces a microvent implant that incorporates the mixture 
of anterior and post-machine tapping / screw style hydroxyapatite coated implant5.   

Such implants were made in both titanium alloy and hydroxyapatite coated versions. Driskells 
launched stryker root form endosseos implants. There are two unique features of the Kirsel IMZ 
implant. Firstly, a titanium plasma spray covered the surface and increases the surface area. 
Secondly, the intramobile portion was installed in an abutment to mimic natural teeth's flexibility5.   

In 1985 the company launched an integrated implant system with the launch of a 
hydroxyapatite-coated cylindrical pin, titanium alloy implant, and the production and marketing of 
its synthesis-based polycrystalline ceramic hydroxylates, calcitite. Implamex developed cylindrical 
plasma spraying with titanium and cylindrical hydroxyapatitecoated implants. Screw Titanium 
Implants with external hexagonal heads were also added5.  
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Denar has launched root type sequence of endosseous implants. These have implants coated with 
hydroxyapatite and implants lined with titanium. The plasma screws and scooters were designed to 
be used in one-stop operations. 

 The ITI implant invented by Straumann in 1985 is special. Around 1983�87, the number of dentists 
implanting and the number of implants implanted was increased by 10%6. 

DISCUSSION 

ADVANCES IN DENTAL IMPLANT IS DIVIDED INTO 

����Advances As Related To Changes In Concept  

  Advances As Related To Changes In Diagnostic Aids 

  Advances As Related To Implant Component  

I. ADVANCES  AS  RELATED TO CHANGES IN CONCEPT

A.Occlusal/Restorative Material

B.Submerged and Non Submerged Implants

C.Occlusal Load/Overload/Progressive Load

D.Progressive Loading

E Immediate Loading  

F Passivity of Prosthesis Fit  

G Screw-Retained Versus Cemented Implant Restoration. 

H Use of Implants as Overdenture Abutments  

I Number of Implants Needed To Support A Restoration  

J Connecting Implants to Natural Teeth  

A. OCCLUSAL/RESTORATIVE MATERIAL

One of the fundamental principles of restoring tooth implants was to secure the implant against the 
occlusal effect or the parafunction shock. Within key articles, Skalak outlined this concept in detail. 
It was widely assumed that the avoidance of ceramic or metal occlusal surfaces was important. An 
effective implant system is designed on the basis of the presumed need to protect the implant from 
occlusal damage and the ability to mimic the damping effect of the periodontal ligament in the 
natural teeth. The understanding of osseointegration and its dependence on this damping effect 
resulted in repeated restoration problems with implant-supported protheses7. 
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 In the mid to late eighties, as osseointegrated dental implants increasingly were utilized to solve the 
lack of the single denture and in edentulous situations.Ample resinous material was quickly found to 
be insufficient in the back of the mouth, especially when it was used in the opposite way to natural 
teeth.  Most practitioners were persuaded of the risk of osseointegrated interface being compromised 
of repair and maintenance issues,which could be minimized by regular repair and replacement 
demands due to high wear levels. Patient requests for esthetic implant help restore implants with 
more natural and durable materials such as porcelain often required restoration. It took a relatively 
short time to move from resin to porcelain7. 

 The transition was almost completed by the end of the 1980s and implant manufacturers introduced 
new elements onto the market that made the transition even easier. Distinguished from the literature 
is mainly concerned with the need to protect dental implants from painful shock from occlusal 
surfaces. The implant-supported restoration standards today covers the application of ceramic 
occlusal materials.  The most widely used material for the manufacture of implant superstructures 
remains precious metal alloys. The use of base metal alloys has not been common since the corrosion 
potentials between different metals are one of the reasons cited for the avoidance of base metals in 
implant restorations. While in a system that includes other metals there is a risk of pitting or crevice 
corrosion, corrosion of precious metals with titanium is supposed to be less than that of base metals, 
and a byproduct in the process of corrosion is believed to be less harmful or hazardous than its base 
metals equivalents. A field of additional research is needed to evaluate the potential for corrosion 
between commercially pure titanium and traditional titanium alloys and different metals7.   

The advent of machining and laser soldering of titanium as a replacement for the more conventional 
lost-wax grinding methods used for the manufacture of implants superstructure resulted in potential 
problems associated with metal casting engineering and materials. The prothesis that are correctly 
produced with this technology are solid and offer long-term success potential. While the laser 
produced superstructures are certain to provide improvements in comparison with cast metal 
superstructures, the medical gain was not shown or even tested in a manner monitored. For some 
time to come, laser soldered and computerized titanium superstructures will probably remain state of 
the art7. 

 The feasibility of fully metal-free implant-supported prothesis is being explored in several centres 
for the first time. A possible alternative to more conventional metal-based prothesis is the use of 
ceramic and/or plastic abutments and fiber-reinforced composites. Nonmetallic prostheses work is 
now in its early stage, but it is possibly advancing quickly as the material for conventional prothesis 
that are assisted by tooth becomes more and more common7.  

�



There was challenge to the need for full coverage of soft tissue and long healing times. Studies have 
shown that non-submerged implants have received similar soft and hard tissue reactions and have 
performed comparably in submerging implants. 

Immediate removal sites can be used for implants. For incremental or immediate mounting, non-
submerged implants may be used7.  

	.
 OCCLUSAL LOAD/OVERLOAD/ PROGRESSIVE LOAD

 Much has been written about the effect of occlusal forces on osseointegrated dental implants. 
Unfortunately, very little of what has been written is based on scientific evidence, and the 
need for fundamental research into these issues is important from the long-term perspective 
as it relates to the survival and function of implant-supported prostheses7.

       Avoidance of non-axial loading of dental implants is one example of a clinical concern 
that is not based on evidence. Many authors have warned of the hazards of non-axial loading 
of dental implants, but there is no scientific evidence that the osseointegrated interface 
between living host and non living implant responds differently to compressive forces than it 
does to tensile or shear forces of similar magnitude. In fact, each of these types of stress 
transfer is present on the surface of every loaded implant because of the very geometry of the 
implant and the chemical micromechanical nature of the bond between implant and tissue. 
The few animal studies that have attempted to examine this issue, in fact, shown that non-
axial loading is not detrimental to the integration of the implant, even when non-axial 
occlusal forces are greatly exaggerated. One exception is a work reported by Isidor that did 
show evidence of non-axial load destroying implant integration, but only after the magnitude 
of load was elevated to catastrophic levels; in that report, forces generated appeared to be far 
beyond the range of clinical reality and were likely heavy enough to cause substantial 
deformation of the implant body itself, thereby precipitating bone loss. The facts that, to date, 
experimental evidence does not substantiate the concern regarding non axial loading and 
implant success makes this an area where much research is needed to permit an understanding 
of the mechanism of load transfer through the implant to the surrounding bone7.  

  When the issue of nonaxial loading is extended to include the restorative component of 
dental implants, the concern may well be justified. Screw-retained components of implant 
systems seem much less able to withstand non-axial forces than those within the long axis of 
the implant pillar. Tolerances between mechanical components permit relative motion across 
interfaces, and flexure fatigue becomes an important consideration of long-term prosthesis 
and implant survival. The potential for non-axial loading to cause plastic deformation 
(swaging), wear, or fatigue failure of implant restorative components is clearly design and 
material-dependent, and research is needed to determine the best design(s) for components to 
resist off-axis loads over extended periods of time7.    

 As with non axial loading, the literature on the use of cantilevers in implant-supported 
prostheses is largely anecdotal, and evidence from clinical data is lacking. Nevertheless, 
many authors have given their recommendations as to when cantilever prostheses are 
acceptable, what limits of length are permissible, and how many implants are necessary to 
support a cantilever7.  

	

B. SUBMERGED AND NON SUBMERGED IMPLANTS



The work of Branemark and colleagues demonstrated the feasibility of fixed, cantilevered 
prostheses to treat the edentulous mandible, particularly when opposed by a conventional 
complete denture. Other authors have made empirical recommendations for length of 
cantilever as a function of implant position (A-P spread), arch form and length, cantilever 
location (maxilla or mandible), and opposing occlusion7. 

 While these recommendations may have been successful when followed, the evidence to 
support them is lacking. Similarly, cantilever extensions on prostheses in the posterior part of 
the mouth are dictated by implant position and convenience, rather than by sound principles 
of design that have resulted from scientific evidence. Cantilever extensions in the posterior 
mouth are likely to be at higher risk of mechanical failure because of increased occlusal load, 
fewer implants, and implant position in a straight line along the arch7.  

As it is difficult to imagine clinical trials gathering sufficient data to make sound 
recommendations on cantilever length, guidelines based on anecdotal experience and the 
principle that the shorter cantilevers are kept the better. They will serve to minimize the 
problem of cantilever overload. Some clinicians have advocated placing; more implants, in 
particular, posterior to the mental foramina in edentulous patients and eliminating cantilever 
extensions on these complete-arch restorations7. 

 The concept of a fixed, cantilever prosthesis supported only by implants anterior to the 
mental foramina, as described by Branemark and coworkers, was based upon several 
important factors. Placement of implants anterior to the mental foramina allowed the inferior 
cortex to be engaged by the tip of the implant, increasing primary stability and improving 
chances that osseointegration would occur. By avoiding more posterior placement, the risk of 
damage to the mental branch of the inferior alveolar nerve was minimized. Finally, by 
avoiding the posterior segments as sites for implants, the potential complication of stress 
shielding related to mandibular flexure could be avoided. The fact that the fixed cantilever 
concept has been so successful prompts a question: why would clinicians feel it necessary to 
extend implant placement into the posterior mandible? The increased number of implants 
necessary and the increased risks associated with the concept makes it difficult to justify from 
the standpoint of increased patient benefit7.          

 The use of tripoded implant placement in the posterior part of the mouth is a concept that 
makes sense geometrically but has not been demonstrated clinically. The ability to support a 
prosthesis on a tripod requires that at least 3 implants be present. Sufficient ridge width to 
allow a bodily offset of 1 implant is frequently not available, and a slight tip in the angulation 
of 1 implant to give the appearance of an offset or tripod at the level of the occlusal plane is 
not likely to provide the expected support. To counteract moments generated by occlusal 
forces in a buccolingual direction, the implants must be bodily offset at the level of the ridge 
crest, rather than merely being tipped7.  

The advantage of tripoding 3 implants in the posterior part of the mouth, while one assumes 
that it is likely to improve longevity of prosthesis and possibly the supporting implants has 
not been demonstrated in a prospective manner to be superior to a more conventional design 
utilizing 2 implants and a 3- or 4-unit fixed partial denture. One implant manufacturer, in fact, 
recommends that 2 implants and a 3- to 4-unit fixed partial denture are sufficient to withstand 
occlusal function over time. This recommendation is based on retrospective data 
demonstrating a low rate of complication with such a design7.  






    Anatomic characteristics of the occlusal scheme that should be placed on restorations 
supported by dental implants have once again been described many times in an empirical 
manner but have not been examined scientifically. Cusp height, angulation, type of excursive 
contact, occlusal table width, and other considerations have all been described extensively but 
have not been examined scientifically. The variety of recommendations only confuses the 
clinician, providing little substance for guidance and disagreement as to what scheme or 
design is appropriate for a given situation in such a complicated and elusive area7.  

�.
 PROGRESSIVE LOADING

The implant is left submerged after successful atraumatic placement and left undisturbed for 
the osseo-integration to take place. After successful osseointegration has occurred provisional 
restoration is progressively loaded7.  

      Progressive loading has been put forward as a necessary and carefully engineered phase 
of implant restoration. The methods used to gradually increase the functional load on a new 
implant are well described and justified by their proponents. Unfortunately once again, the 
scientific literature does not support the clinical practice of progressive loading. No trial has 
been reported wherein parts of the subjects were treated with progressive loading and the 
other group provided with definitive restorations as the initial and only restoration. Lack of 
evidence does not by itself condemn the practice, but what little literature is an available point 
to progressive loading as unnecessary7. 
Another concern about progressive loading is that there is no evidence that it can even be 
done in a controlled manner. The argument that provisional restorations made of polymethyl 
methacrylate or a similar resinous material will transmit less force to an underlying implant 
than a ceramic occlusal surface would transmit is not consistent with the physics of occlusal 
function. The load transmitted to an implant is dependent upon the force of contraction of the 
elevator muscles of the mandible. If a force of 1 kg is generated by the muscles, that force 
must be transmitted through the restoration, regardless of material, to the implant and its 
surrounding bone. The damping effect described by Skalak concerning implant occlusion 
does not affect the total force transmitted and would have an effect only if there were a rapid 
impact between the teeth, rather than the controlled closure of the mouth with a bolus of food 
between the teeth7.  

The concept of keeping a provisional restoration slightly out of occlusion or narrowing the 
occlusal table during the progressive loading phase is also difficult to control. The phrase 
������	
�	�	������	�
����	�����	��	�	�������	��������	��������������	1997), appears 
to be consistent with the Richter studies. It has been shown quite dramatically by Richter, in 2 
excellent papers studying forces generated on implant restorations, that the forces of 
occlusion with food between the teeth are substantially higher than forces generated in an 
empty mouth clench. If the highest forces occur with food in the mouth, it is not likely that a 
slight lack of occlusal contact would be of any protective value during the period of 
progressive loading. While progressive loading may, in fact, be beneficial, the concept is not 
supported by the scientific literature. There is probably no negative aspect of progressive 
loading that would contraindicate its use, as long as the period of treatment is not increased 
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unnecessarily and as long as the total cost of treatment is not unduly increased by the 
practice7.

    At this point it is safe to say that completely undisturbed healing of the implant/bone 
interface is not necessary for successful osseointegration to occur, and in some instances, 
implants placed into immediate full functional load can be expected to survive and function 
well. The requisite for predictable osseointegration of immediately loaded implant is yet to be 
determined.  

One parallel consideration is whether provisional loading of the tissue borne prosthesis over 
an implant during the osseointegration period will affect the osseointegration of the implant � 
no scientific evidence that early failure can be attributed to early loading or overloading 
resulting from a tissue supported interim prosthesis7.  

E. IMMEDIATE LOADING

The implant and the abutment are placed in one surgical procedure and the provisional 
restoration is placed at the same time.  

During the last 15 years, several authors have reported that root form implants may 
osseointegrate, even though they reside above the bone and through the soft tissue during the 
early bone remodeling. The surgical approach has been called a one- stage or non submerged 
implant procedure and eliminate the second stage implant uncover surgery7.   

F. PASSIVITY OF PROSTHESIS FIT

Many clinicians and authors have addressed the idea of passive fit of implant prostheses as 
essential to long-term success of treatment. Once again, while it makes intuitive sense that a 
mis-fitting prosthesis screwed into place between 2 or more ankylosed dental implants might 
negatively impact the long-term stability of those implants, evidence to support this 
assumption is lacking7.  

In 1984 Roberts and coworkers demonstrated that titanium implants placed into the femora of 
rabbits which could withstand the load and even stimulate bone formation following constant 
orthodontic loading. Earlier attempts to use implants as an anchorage for orthodontic therapy 
met with variable results, although since the introduction of osseointegration the use of 
implants as orthodontic anchorage has been extremely successful.  The important point 
illustrated by these early studies was that ankylosed or osseointegrated implants did not seem 
to get damaged by constantly applied loads of high magnitude. 7 

Book examined the quality of fit of implant-supported fixed prostheses retrospectively 
and found that, although none of the prosthesis examined were passive, there was no evidence 
of bone loss around any of the supporting implants, even after 5 years of function. They 
concluded that there must be a range of misfit that is tolerated by implants and still allows for 
long-term implant stability. 7 

If misfit is detrimental, the clinician must have the tools to measure it and to avoid it, 
at least at levels where damage is likely to occur. Level of misfit turns out to actually not be a 
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significant risk factor for long-term implant success, then the technology necessary to provide 
acceptable implant superstructures need not be extremely precise or expensive.  While 
experimental evidence demonstrating a detrimental effect of misfit on osseointegration is 
missing and the issue of misfit as a biologic risk for implant success remains a major 
question, one can still assume that prosthesis misfit is likely to increase the incidence of 
mechanical component loosening and/or fracture. The literature describing prosthodontic 
complications is at best confusing, but some evidence exists that inaccurate prosthesis fit can 
be the cause of a high rate of component complications. From the aspect of mechanical 
stability, the need for accurately and passively fitting superstructures can be justified. The 
issue of passively fitting superstructures leads directly into the next topic of discussion7.  

G.SCREW-RETAINED VERSUS  CEMENTED IMPLANT RESTORATIONS.

Now, there are 2 different approaches to dental implants. In many cases for many patients prostheses 
use screw retention and remain normal designs. Some tend to create more conventional implant 
dental restorations, including restore cementation. The selection between cementation and shield 
preservation seems first of all to be one of the clinician's personal preferences7.  

There is no evidence that one retention strategy is superior to the other. The benefits of screw 
retention are mainly limited to issues of recovery, which is definitely an advantage for the redesign 
which holds a screw. On the other hand, the advocates of cement retained implant restoration 
mention the distinctive advantages of a cemented technique better esthetics, better occlusion, ease of 
production and reduced part cost as well as structure. Another potential benefit to a cemented 
treatment is that when put in the mouth it has the potential to be completely passive. Without a screw 
to draw incorrect components and a clamping pressure, strains inserted in the restoration / implant 
assembly will continue to be removed through the tightening power of the torques7.  

If it is possible to passively restore cement on several abutments, it will not by itself be stressed to 
add a cement into the gap between prosthesis and abutments. Together with the others mentioned, 
this potential advantage makes cemented implant restorations more and more common. Cemented 
implant restorations proponents also note that restoration reclaimability can be preserved by using 
temporary cement. There is sadly no evidence that the various provisional luting agents are 
predictably recoverable when 2 or more metal elements are cemented together. Cement, which works 
alongside provisional cement for teeth-fired restorations, can in fact serve as a permanent graining 
agent for metal-fired concrete. Similarly, cements for permanent grinding can be inadequate when 
metal-to-metal is cemented. Work in this area is medically relevant7.  

H. USE OF IMPLANTS AS OVERDENTURE ABUTMENTS

Implants used in combination with prothesis overdenture are a common means of improving denture 
consistency, stability and cost-effectiveness. Many strategies have been identified in the literature for 
attaching an overdenture to an implant, but 2 basic design principles are currently being debated. 
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 The question to be answered is whether or not implants need to be separated in order to better cope 
with the load of overdenture support or whether individual implants alone can cope with the load. In 
the debate, maintenance problems often play a role. Others claim that joint splinting, replacements, 
and the risk of screw relaxation and part fracture is increasing. Some claim that the presence of a bar 
under the tooth will weaken the tooth and cause long-term fracturing problems. All claims can be 
slowly endorsed.  Also, the option of how an implant overdenture is stabilized and maintained relies 
on the personal preferences of the clinician without significant scientific support for therapy7. 

 More clinical studies are required to determine the best use of implants in overdenture therapy. 
Overdenture retention magnets have been widely used.New magnet engineering advances have 
sometimes generated renewed interest in their use, but their findings have often not met expectations. 
Though new models and magnet forms are relatively common in the literature, there were no readily 
available follow-up studies of the problems associated with their use. Publications in the dental 
literature were also concerned with the chronic exposure of living tissues to strong magnetic fields7.  

I. NUMBER  OF  IMPLANTS  NEEDED  TO  SUPPORT  A RESTORATION

How many implant procedures are needed to support the expected rehabilitation is one of the most 
difficult choices to take for the treatment of patients with dental implants. This issue involves the 
concern about the predictability of individual implants used to remove single postal teeth. No 
forward-looking data to date on this question are available7. 

 For the number of implants needed to restore the edentulous arch using a fixed implant-supported 
prothesis, the literature can frequently be cited. Such guidelines, sadly, vary from one extreme, 
where four implants are considered appropriate to support a completely fixed arch prosthesis to the 
other extreme, which advises that a single implant will replace each missing tooth. The truth is that 
restorations focused on both ends of the requisite implant numbers can be shown to function in a 
specific medical situation. For many patients, where the financial support of implant rehabilitation is 
an important factor in their acceptance, the benefit of less implants is a cost-saving solution. On the 
other hand, where there are more than enough implants available to support the expected prothesis, 
failure of 1 or more of the implants may not be crucial to successful end-restoration, and may prevent 
further implant surgery as well as the time necessary to achieve osseointegration7.  

J. CONNECTING IMPLANTS TO NATURAL TEETH

Many of the problems associated with implant attachment to the teeth during the same restoration 
was reported. The phenomenon of natural tooth intrusion was mainly expressed as a question. 
Although many hypotheses concerning the etiology of the intrusion phenomenon have been 
developed, there is no experimental evidence to provide a solution. A prosthesis which contains a 
tooth as one terminal and an implant as the other is a mechanically complicated hybrid, which results 
from the unequal reinforcement of the two ends of the prosthesis7. 

 At least theoretically ,the existence of a periodontal ligament as a connections and protection of the 
root of the natural tooth and the ankylotic character of a bone-integrated interface are of concern 
because, while the implant immediately absorbs load without interruption, a tooth may intervene to 
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the degree that its suspensional ligament fibers are charged. By developing the IMZ implant, Kirsch 
and colleagues tried to solve this problem7. 

 Rangert et al. suggested that the Branemark implant model permits an appropriate bent to fit the 
periodontal ligaments of natural teeth within the implant pillar assembly. The question about the 
difference between support for a tooth and an implant may likely have less effect than one would 
expect on the mechanical function of an implant restore. Bone is a versatile, robust material itself. 
Looking at the bone via a periodontal ligament, it is likely that the bone deformation caused by the 
implant loading results in similar deformation. The disparity between the tooth support and implant 
supports could be predicted, or at least in part, to be taken into consideration. There has been a 
common use of a single implant and a single tooth for a 3-to 4-unit fixed partial tooth made as a 
simple restoration process and cemented with a permanent stringent agent, with few long-term 
problems recorded. In fact, if you prevent the tooth from entering either with permanent or 
mechanical locking devices such as a horizontal screw attachment, the difficulty with the fixation of 
teeth on implants tends to decrease. The issue could be decreased7.  

 Although many advances in the design, engineering and implementation of implant prosthesis were 
the result of competitive trials and errors. The one basic principle of recent success is to 
acknowledge the need to learn, to adapt and to improve biological processes to further succeed7. 

ADVANCES  AS RELATED  TO CHANGES  IN DIAGNOSTIC AND SURGICAL 
TECHNIQUE 

Advances In Diagnostic Technique 

A. Ridge Mapping

B. Resonance Frequency Analysis

C. Computed Tomography

D. Cone Beam Radiography

E. Cone Beam versus Conventional CT

F. Magnetic Resonance Imaging
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G. Tuned Aperture Computed Tomography



RIDGE MAPPING 

When a single tooth in the anterior region of maxilla or mandible is to be replaced with an 
osseointegrated implant, the thickness and the quantity of the labiolingual bone can be gauged 
by the ridge mapping technique as described by Wilson.Ridge mapping is a procedure that 
allows the implant surgeon to determine the thickness or width of the alveolar bone before a 
mucoperiosteal flap is reflected during surgery. The ridge-mapping technique involves a 
series of measurements with a specially designed caliper (available from WBC, PO Box A70, 
Sydney South 2000, Australia). The sharp points of the caliper penetrate the anesthetized 
mucosa until the surface of the bone is reached. A millimeter scale near the handle end of the 
caliper will give an accurate reading of ridge thickness8.  

Ridge mapping necessitates two measurements taken at each implant site: one at the 
level of the ridge crest and the other at a point approximately 7 mm vertically. A comparison 
of the two measurements will indicate any change in alveolar bone thickness below the crest. 
In longer edentulous spans or in the completely edentulous jaw, measurements are taken at 7-
mm intervals along the crest of the ridge. Each crest measurement is followed by the second 
vertical measurement. In this way, the area of the alveolar ridge which is to receive the 
implants is "mapped" so that the dimension of the bone will be known at an early stage. 
These measurements will also highlight any significant reduction in width dimension that 
could preclude an implant in that area8.  

COMPUTED TOMOGRAPHY 

In 1972 a computerized transverse axial scanning was developed by Godfrey Hounsfield. This 
technique allowed him to generate a narrowly collimating and moving X-ray beam to create an 
axial cross-sectional image of the head9.  

The residual radiation of that beam is detected by a scintillation crystal and the analog 
signal is then fed into a computer, and digitized and analyzed using a computational algoritm. It is 
believed that this technique is 100 times more efficient than traditional radiation technologies. This 
software is also referred to as Computerized Axial Tomography, Computerized Tomography of 
Reconstruction, Computerized Tomographic Scan, Axial Tomography and CT. A computed 
tomography, CT is the commonly preferred term. The CT scanner consists of an X-ray tube 
spinning around the patient. Either the detectors travel with the x-ray tube or are in the shape of a 
fixed circular screen. A method of CT is known as incremental scanners as a sequence of adjacent 
or overlapping axial images are used for the final image collection. In a spiral or helical pattern, 
modern CT acquires images. The table on which the patient lies also shifts within the board, in 
addition to the movement of the x-ray tube around the patient's chest. This is how objects are 
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images in three orthogonal planes (axial, sagittal and coronal) that implement advanced algorithms, 
including back-filtered projection10.  

          Although the CBCT concept has been in effect for nearly 2 decades, it has only recently come 
into commercial use with the production of inexpensive x-ray tubes, high quality detector systems 
and powerful personal computers. The NewTom QR DVT 9000 was unveiled in April 2001 and 
includes the 3D Accuitomo�XYZ Slice View Tomo-graph (J. Morita Mfg Corp.) and iCAT (Xoran 
Technologies, Ann Arbor, Mich.), the iCAT system (Charlousers, Mich., and the ICAT system). 
The new systems are the ones that were developed by CB MercuRay (Hitachi Medical Corp., 
Kashiwashi, Chibaken, Japan)10.  

         Such units can be identified by the x-ray detection system. The image intensifier tube (IIT)�
load-coupled device is used by most of the CBCT systems for maxillofacial applications A program 
has recently been released using a flat panel imager (FPI). The FPI consists of a cesium iodide 
scintillator for an amorphous silicone thin film transistor. The image created with an IIT usually 
produces more noise than the images in a FPI and must alsobe pre-processed to reduce the detector 
configuration geometric distortions10.  

CBCT advantages  

�	 ��-70 seconds quick scan time. Further time is needed for scanning high-resolution images. It 
leads to incorrect information in patient movement.  

Increasing the radiation dose even in high resolution images.  

Photo resolution 

 �	�	 �!��	��������	��	"#"T compared to conventional CT anisometric voxel. It enables small, up 
to 0.4 mms to 0.125 mts (tomographic layer) images of high resolution.  

Dose Reduction  

�	$%�	�&&���� �	������ �	����	��	'-15 times that of modern radiography (2,9-���( )	�������	���%	

1,320-*�*+'�� 	�&	����������	"$,	 

In-offices do not have to be set expensively up to standard CTs.  

�	-������	���.�	���&���� 

�	���	�����	���&����	�����	��	�%�	�����������	�&	���.�	��.���%��	&��	�%���	�� ����10. 

 

 

CONE BEAM VERSUS CONVENTIONAL CT 

Given the similar capabilities of CBCT and CT multi-slice, the distinctions between the two 
modalities are prudent. A 16-slice CT scanner is faster than the fastest CBCT scan, with modern 64-
slice CT systems reducing scanning time. It reduces the risk of patient motion effectively. The 
CBCT's theoretical resolution is higher than CT but the gap may not be as significant as once 
assumed because of the effect of the patient movement caused by increased scanning time9.  

           Performance of the picture was discussed extensively and there is currently no direct 
reaction. Cadaver studies show cone beam engineering capabilities, but patient images were less 
impressive. The low exposure parameter of CBCT leads to a poor contrast between soft tissue and 
CT and the inability to change exposure parameters on the majority of machines contributes to 
image quality in larger patients. However, in patients with metal restorations, posts or surgical 
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boards, CBCT suffers from the very same hardening phenomenon that CT does; restricting its 
utility in exams. Dental implants creating a similar artifact on CBCT pictures were recently 
reported9.  

            While it is known that CT multi-slice screening is higher than CBCT, reports indicate that 
CT protocols with low doses lead to considerably less exposure than previously thought, without 
significantly affecting image quality. Reduced contrast and therefore image quality are a result of 
the lesser dose of the CBCT scan. Image noise is also significant, especially when patients are large 
or when scans are higher resolution. It should be noted that while the CBCT test radiation dose may 
be lower than low-dose CT, the radiation dose is still significantly higher than other types of dental 
x-rays9.  

          The 3D CT data allow the surgeon to prepare the implant procedure including the choice and 
placement of implants in advance. The different softwares are now available. Those data are then 
used to create an operating guide used during the actual implant procedure. Commercially available 
technology for CT guided operations is the Nobel Guide and Simplant9.  

Local CT Local CT is a CBCT edition. This uses a small high-resolution sensor in the field to 
provide a specific 3D area with high resolution. The fields or sizes of intraoral radiographs are 
equivalent9.  

LCT produces low dose, low cost and accurate images.  

Tomography Optical coherence Ottis LL, Everett M J et al (2000) developed optical coherence 
tomography. To produce cross sectional pictures, Optical coherence tomography uses infrared light 
sources. Biological tissues can penetrate infrarot rays without any biological effects. For the 
composition of objects, variations in light reflection are used9.  

 

MAGNETIC RESONANCE IMAGING  

MRI utilizes non-ionizing electromagnetic spectrum radiation from the radio frequency band. The 
patient is located within a broad magnet to build an MR picture which causes a comparatively 
powerful magnet field from the outside. It leads to the interaction of the nuclei with the magnetic 
field of many molecules, including hydrogen. After an RF signal has been applied, energy is 
released, detected and used for computing the MR image. The atoms do not align themselves with 
the external magnenic field and create a usable signal in tissues such as bone, where hydrogen 
atoms are tightly bound. Proton density, which is higher in soft tissues, is called the concentration 
of the atoms of loosely organized hydrogens in the tissue9. 
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Scan Ora  

Uses complex broad beam spiral tomography and is able to scan in multiple planes. In 
addition to less radiation dose and less significance of patient movement, it has the additional 
advantage that the picture can be captured on radiographic film unlike CT Scan. It has the 
disadvantage that object outside the focus appear blurred and also the slices are much thicker 
hence not very good detail reproduction. 9  

European Academy of Osseointegration (E.A.O) Guidelines for the use of Diagnostic 

Imaging in Implant Dentistry  

A. Clinical Considerations
1. What radiological information does a surgeon require when planning for implant

surgery and at what stage should it be obtained? 

         In investigating an implant site, a surgeon requires information on bone volume and 
quality, topography and the relationship to important anatomical structures, such as nerves, 
vessels, roots, nasal floor, and sinus cavities. This information is obtained with a clinical 
examination and appropriate conventional radiographs. The decision to proceed to 
crosssectional imaging must be based on clearly identified needs and the clinical 
requirements of the clinicians involved. Implant failure may be related to poor bone quality at 
the implant site. Information about bone quality can be obtained preoperatively based on 
radiographic images and partly during the surgical performance11 . 

2.What type of clinical situations might potentially benefit from crosssectional imaging?

a)When reference to such images can help minimize the risk of damage to important

anatomical structures.  

b).To provide more information in borderline clinical situations where there is limited bone 

height and/or bone width available for successful implant treatment.  

c)To improve implant positioning and axial direction that will optimize biomechanical,

functional and aesthetic treatment results. The diagnostic information can be enhanced by the 

use of appropriate radiopaque markers or restorative templates.     

     However, this information cannot be transferred exactly to the surgical site as long as no 
intraoperative navigation is used.  

3. Who should decide whether a patient requires cross-sectional imaging?

        Clinicians should decide on the basis of the clinical examination and treatment 
requirements, and on information obtained from conventional radiographs whether or not 
cross-sectional imaging will be of benefit. If the patient is to be referred then a radiologist 
with specialised knowledge in the field should decide on the appropriate cross-sectional 
imaging techniques based on the information provided by the clinician. Circumstances may 
dictate that it is the clinician who must decide. Clinicians must clearly indicate the reasons for 
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requesting the investigations and provide the radiologist with sufficient information to allow 
the production of accurate and relevant images of good quality. It is the duty of the clinician 
to understand the fundamental principles of cross sectional imaging and to be capable of 
interpreting the images. The technique chosen should provide the required diagnostic 
information with the least radiation exposure to the patient11.  

 

 

B. Radiological Considerations 
1. What imaging modalities are available for investigation of potential implant sites?  

      Standard radiographic imaging techniques are intraoral, panoramic and profile (lateral) 
radiographs. In certain special indications, cross-sectional imaging [i.e. spiral tomography  
and multiplanar reformatted computed tomography (CT)] may be necessary.  
2. What is the recommended technique performing these  imaging modalities, and what is 

the resulting radiation dose?  

Table beneath delineates the recommended technique for each imaging modality 
together with the resulting maximum radiation dose acceptable. It is essential that the 
ALARA (as low as reasonably achievable) principle is adhered at all times. This may 
result in significantly lower doses in certain circumstances. Digital radiography might 
reduce the dose even further.  

3.What is the biological risk from the dose incurred in each of the techniques?  

      The use of radiation involves a certain amount of risk. To assess the significance of this 
risk it is important to set it in context with other commonly encountered risk factors (NRPB 
1998). A few examples are:  

A: Annual risk of death in the UK Smoking 10 cigarettes 1:200per day, Heart disease 1:300, 
Accident in the home;1:15,000, Accident on the road ;1:17,000,  

B: Radiation exposure in context the annual dose averaged over the whole European 
population is about 3 mSv per person. However, 85% of this is due to natural background 
radiation, and only 14% from medical and dental radiation. The International Commission on 
Radiological Protection (ICRP) has estimated the risk per mSv as 1 in 20000. For younger 
age groups the risk is estimated to be twice as high. Based on the above estimated values, the 
risk for the various imaging modalities is as follows11:  
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Intraoral radiography  

Frontal -1:10,000,000  

Premolar -1:5,000,000  

Molar -1:3,000,000  

Full mouth survey -1: 476000  

Panoramic imaging -1:667000  

Cephalometric lateral  skull with wedge form  

Collimation- 1:2,000,000  

Computed tomography- 1: 40,000/jaw  

Spiral tomography  

Maxilla _1:2,000,000/cut,   

Mandible _1:4,000,000/cut  

 

4. What is the recommended imaging modality for different clinical situations  

           This applies to those cases where more information is required after appropriate 
clinical examination and standard radiographic techniques have been performed. The choice 
of techniques is based on the lowest dose giving the required diagnostic information. For 
example, the assessment of a single tooth gap requires approximately 25 times less radiation 
using one spiral cross-sectionals tomogram as compared to a CT examination. If the 
suggested cross-sectional imaging modality is not available, the alternate cross-sectional 
modality may be used, but this may result in a higher dose and/or lower diagnostic quality11.  

 

C. Diagnostic benefits 
What are the potential diagnostic benefits of cross-sectional imaging? 

 (a) Preoperative assessment to identify bone volume, jaw topography, bone structures, 
location of important anatomical landmarks, etc.  

(b) Treatment planning to identify optimal locations of implant sites in relation to 

available anatomical conditions for best aesthetics, function and loading conditions. The 

techniques can also be helpful as part of the preoperative planning for various augmentation 

protocols.  

(c) Postoperative monitoring cross-sectional imaging is not a part of the routine protocol 

of postoperative examinations, unless there is a need for assessments in situations where 

some kind of complications have occurred, such as nerve damage, postoperative infections in 

relation to nasal and/or sinus cavities close to implants11.  

 

D. Recommendations for the use of cross-sectional imaging in implant dentistry  

Single Tooth Implant Sites  

If the clinical examination indicates there is sufficient bone width and recommended standard 
radiographic examination reveals adequate bone height and space, no additional imaging is 
required. Additional crosssectional imaging may be required when an implant site lies in 
close relationship to nerve canals as occurs in the posterior mandible and the maxillary 
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central incisors. It also may be of benefit in investigating defect sites to allow for more 
precise treatment planning11.  

 

Edentulous Maxilla  

In many cases, clinical examination in conjunction with recommended standard radiographs 
will provide sufficient information on the available bone volume. Additional cross-sectional 
imaging may be required to determine the adequacy of the available bone volume and the 
need for bone augmentation/grafting procedures. Cross-sectional images can also help in the 
planning and predictability of prosthetic results that involve a fixed prosthesis and in the 
transfer of this information to guide the surgeon in implant positioning. Special techniques 
such as zygomatic implants may also dictate the need for additional imaging11.  

 

Partially Edentulous Maxilla  

Clinical examination in conjunction with recommended standard radiographs will form the 
basis for treatment planning and indicate if further cross-sectional imaging is required. 
Assessment of bone volume and topography, the position of adjacent anatomical structures 
and the need for restorative planning particularly in the aesthetic zone may indicate a need for 
additional imaging11.  

 

 

 

 

Edentulous Mandible  

In almost all cases, clinical examination in conjunction with recommended standard 
radiographs will provide sufficient information for treatment planning. In certain 
circumstances, involving extreme atrophy or unusual anatomy, additional imaging may be 
beneficial11.  

 

 

Partially Edentulous Mandible  

Clinical examination in conjunction with recommended standard radiographs will form the 
basis for treatment planning and indicate if further cross-sectional imaging is required. When 
implants are to be placed in proximity to the inferior alveolar nerve, cross-sectional images 
can provide useful additional information on the available bone volume and shape in relation 
to the position of the nerve canal11.  
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III. ADVANCES RELATED TO IMPLANT COMPONENTS.  

 

1. IMPLANT BIOMATERIALS   

2. IMPLANT DESIGN AND SURFACE TREATMENT.  

   A.Implant Body Geometry  

  Wide- And Narrow-Diameter Implants and Platforms  

                 Small-Diameter implants   

                 Transitional Implants  

 B. Implant Surface and Coatings  

 C.Thread Design  

3. THE ABUTMENT CONNECTION  

4. A CRITICAL LOOK AT THE IMPLANT/ABUTMENT INTERFACE  

5. ABUTMENT SCREW DESIGN  

6. VARIOUS OSSEOINTEGRATED IMPLANT SYSTEM 
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1. IMPLANT BIOMATERIALS  

An osseointegration benchmark has been developed in implants made of commercially pure 
titanium that few other materials compare. Similar materials such as niobium can produce high rates 
of osseointegration and some titanium alloys and hydroxyapatite coated implants report good 
clinical results. Recently resorbable coverings are created that increase the original bone healing 
rate against the implant surface and then absorb the bone to metal contact in a short time period12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aluminum and calcium phosphate ceramics are important in endosteal implantology, as are the use 
of bioinactive ceramics, such as aluminum oxide, good supporting bone with lamal orientation, 
which can usually grow in close proximity on the ceramic surface to provide contact osteogenesis.  
A new ceramic implant material has been launched with partially stabilized zirconia, which are 
equal to highest oxide values.  

Yasumasa Akagawa says the mechanical properties of this ceramic are more important than the 
stable zirconia. In addition, due to its energy-absorbing properties during martensitic transformation 
of tetragonal particles, zirconia possesses high fracture resistance. Zirconia can therefore act as 
metal, biocompatible and mechanically robust. In fact, this material is highly radioactive and simple 
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to cut for preparation of abutments. Partially stabilized zirconia is therefore seen as an attractive 
dental implant endosseous material13.  

 Results of the Yasumasa Akagawa study suggested that osseointegration in 2 separate loading 
conditions of non-submerged new zirconia implants mounted in the one-stage procedure is possible. 
Although the latest Zirconia implant was mounted, it was well encapsulated with newly formed 
bone tissue and primed implants. The quality of tissue with partially stable Zirconia and the strength 
of polycrystalline alumina were two times higher13.  

METALS 

 Endosteal implantology forefront. The main reason is because dentistry implants must be slim to 
match the alveolar bone available. Better experimental results with niobium have been obtained 
most recently12.  

 COMPOUND MATERIALS 

 All materials containing a single element, but have major or minor advantages, but also 
disadvantages. Endosseous metal implants incorporate mechanical factors, though biological shape 
would theoretically at least seem more conducive to bioactive ceramics. Compound substances 
were therefore established which incorporated the beneficial properties, but restricted their 
drawbacks of two different materials. For example, the development of a ceramic hydroxyapatite 
biologically stable layer of titanium.  

Tantanate calcium consists of the reaction of titanium oxide hydroxyapatite on the surface of a 
metal and helps to mount titanium implants in a ceramic coating.  Many of the problems caused by 
different thermal expansion coefficients and the various elastic properties of the various materials 
employed tend to afflict the coating process for titanium implants. The adverse histological effects 
may be correlated with even minor changes of the ceramic or transformation during thermal 
treatment of the coating procedures. The problem of long-term prognosis and medical usefulness in 
hydroxyapatite coverings has been identified. Nonetheless, recent studies on HA-coated implants 
indicate that concern is more theoretical than medical about their long-term prognosis14.  

Biotolerant: Characterized through the interaction of bone with toxic ions as a result of connective 
tissue surface (distance of osteogenesis) between the implant and the bone.  

 Implant Bioinert: No reaction because the foreign ions are not released with the implant pad. No 
intervening connective tissue surface is directly linked. (Osteogenesis contact). 

Bioreactive materials demonstrate that the implant bed and bone have physiochemical bonds. Bone 
adaptation (binding osteogenesis) is chemical and micromorphological. The biomimetics are fabric-
based integrated materials designed to imitate particular biological processes and help improve the 
host microenvironment's healing / regenerative response.   

Also called osteoconducting Bioinert and Bio-active materials can act as grooves that enable the 
growth of bone on their surfaces.   

The objective of the biomaterial research is and continues to be to develop materials for implants 
that induce the interfacial tissue, both hard and soft tissue, to be predictable, regulated, directed and 
fast14.  
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Wilhein Gregor, a clergyman who discovered the metal in the dark, magnetic sand of Cornwall in 
1791, found the product of Titanium and Titanium Alloys�6 ALUMINIUM�4 VANADIUM. In 
1925, Van Arkel refined and manufactured a metal that had reasonable properties, using titanium 
tetra iodides.   

Most doctors defined two types for bio-materials of titanium implants; 1) pure (cp), 2) titanium 
alloys for business purposes.  

It was split into six distinct materials between these two classes, American research and material 
culture (ASTM). Four grades of titanium CP and two alloys of titanium comprise them.  

Uses:  

In the pigment market, however, bulk is used to manufacture Cp titanium and titanium alloys only 
5-10 percent of the titanium ore.   

1.Titanium tennis rackets, golf clubs and glass frames are also used  

2.Mainly used in industrial applications such as jet engines, aircraft and aerospace, requiring a high 
weight strength and good resistance to corrosion.   

Many uses include water storage, containment of nuclear waste, heat exchanges, marine 
desalination and drilling equipment, as well as food processing centres, which require chemical 
resistance and cleaning agents to prevent corrosion.   

For their high biocompatibility and durability, titanium and its alloys are important in medical 
implants. These include joint replacement tools, biosubmerged appliances including pacemakers for 
repairing the site of a break and encapsulation15.   

 

 

 

 

 

 

Benefits:  

 1. Ti's high cost is the biggest downside to its broader usage although over the past 10 years, 
the cost has been rising.   

2. Ti is hard to cast and risky. The former metal oxidizes so easily, that an explosive reaction 
will happen at high temperatures. It is used in the desired shape in either machined or plastic form.   

Fitness: ASTM CommitteeF-4 accept four grades of commercially pure titanium and titanium 
alloys in products for surgical implants. It is commercially pure titanium of grade I, commercially 
pure titanium of grade II, also known as titanium unalloyed15.   

 

The Ti-6Al-4V and Ti-6Al-4V Extra Low Interstitial (ELI) alloys.   

The thin, non-magnetic component is pure titanium. In the event of carbon and chlorine, heat 
titanium oxide (rutile, ilmenite), then reduce to a titanium sponge the resulting titanium chloride 
using molten sodium. This sponge is then mixed into ingots made up of the common metal in a 
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vaccine or in an inert environment. Titanium is burnt into light, and in the presence of nitrogen it is 
the only metal that burns15.   

The crystallographic transition of pure titanium occurs on heating at 8820C. This method of 
processing takes place in many materials and produces substantially different properties than in the 
original condition. A variety of other elements, such as Gold, Al, Ar, Cu, Fe, Ur, Va and Zn, are 
dissolved by titanium15.  

The 3 types of alpha, beta and alpha beta titanium alloys of interest to dentistry are found. Both 
forms are derived from the fact that pure titanium is heated at certain concentrations with elements 
Al and Va. This method provided truly solid solutions. Such additional elements will serve as 
stabilizers of phase conditions.   

 As an alpha phase stabilizer, aluminum has been named. Alpha also helps to boost alloy strength 
and lower alloy weight. As a beta-phase stabilizer, Vanadium has been named.   

  Once Al or Va is applied to titanium, a number of temperatures change at which alpha-beta change 
takes place. Alpha and beta may be found in these ranges. At the desired shape, room temperature 
alloys are relaxed at the temperatures. These alloys, especially alpha-beta, can be treated with heat 
in order to increase this power. Alloys of the alpha-beta type are the most widely used in dental 
implants. Among these, 6% Al and 4% Va. (Ti-6 al-4V) are the most common15.   

Mechanical characteristics: The titanium elasticity unit from grade I cp to titanium grade IV cp 
varies between 102 and 104 G Pa (only 2%).   

In contrast to titanium alloys, the characteristic pattern of rising strength is: 

1.The elastic unit is somewhat greater (113 MPa compared to 104 MPa in titanium of CP class IV).

2.For Ti alloys the yield strength increases by more than 60% to 860 Mpa for CP Ti.

Similar with alloys Co-Cr-Mo. The titanium alloys are twice as strong and the elastic modulus is 
half as strong.   

In contrast with most other alloys titanium exhibits a relatively low elasticity and tensile strength 
unit.  

 Cp titanium elasticity module is 5 times higher than the compact bone, and the significance of 
layout in proper distribution of mechanical stress transmission is highlighted in this property. The 
elasticity of the alloys is much greater than the elasticity of titanium, about 5.6 times the compact 
bone.  

 Coining, stamping or forging accompanied by controlled ringing therapies are commonly used 
during the metallurgical processing of implants in order to prevent bending due to local strain on 
insertion. 

Although more rigid than bone, their elasticity modulus is similar to the bone than any other large 
implant metal; pure titanium is the only exception. This property leads to more equal pressure 
distribution at the vital interface of the bone implant, as the bone and implant can contract more 
likewise15. 

Oxide Coatings 

 When exposed to the air, most metals form oxide layers. The form of the oxide depends on the 
metal and its oxidation conditions. Everything that comes into contact with the implant surface is 
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able to change it, so that a metal in the body's physiological conditions are rather stable, depends on 
the character of the oxide layer. Pure titanium can form a variety of oxides in principle. The most 
stable and therefore most widely used in physiological settings are Tio, Tio2, and Ti2O3. Such 
oxides form spontaneously when titanium is exposed to air. A 10A0 oxide layer on the pure titanium 
surface can be formed within one millisecond of air exposure in one minute; this may be 100A0 
times the same layer16.   

 Even if the US. Food and Drug Administration allows titanium implant manufacturers to move 
their products before sale with a nitric acid bath. Many of the titanium alloys in which titanium is 
present at 85-95% hold pure titanium inert.   

 Ti is easily reactive, both as a pure metal and as alloys form a stable surface oxide of Tio2, which 
makes them resistant to corrosion. When damage occurs during implant insertion, this oxide can 
instantly repair itself16.   

 The dissolution rate of TiO2 is extremely low in a passive state. With time, the surface of the metal 
implant is slowly altering however titanium deposition can be seen in the tissues. The standard 
human tissue titanium rate is 50 ppm. In the healthy tissue surrounding Ti implants, values of 100-
300ppm are often found at these levels; tissue discoloration with Ti pigments are seen. The 
dissolution frequency is among all passive implant metals one of the lowest and tends to be well 
tolerated in the organism.  

 There have been several adverse effects, increased concentrations of titanium are observed, 
particularly in the lung and in liver, kidney and spleen, both in perimplant and parenchymatic 
tissues16.  

Corrosion: 

Surface oxide formation can be theoretically as well as medically observed. Theoretically, the mode 
of oxide production can be represented by the Nerst equation and Pourbaix equation diagrams. 
Stress can produce a combination of mechanical and environmental impacts on a metal and alter its 
surface oxides properties17.  

 The cracking of stress corrosion and corrosion fatigue in implant systems are critical because they 
can lead to a complete mechanical implant failure. Under physiologic conditions, stress corrosion 
cracking of pure Ti is unknown; potentially, Ti alloys are subject to this phenomenon in 
physiological conditions. Due to the formation of titanium-Al compounds,alloys are especially 
vulnerable to this problem with the presence of aluminum at a level above 6%.      

 Due to vanadium formation blocked, the presence of vanadium increases the susceptibility to 
corrosion cracking. Titanium alloys are very corrosion-resistant and render titanium alloy an ideal 
metal if it is desired to achieve high fatigue strength.   

 Fluid irregularities, such as friction or scratches, can affect the oxide film and lead to disturbance in 
isolated areas. The process of cervical corrosion and pitting corrosion is involved in this form of 
breakdown17. 

Other characteristics: Ti is one of the metals, which can be combined without losing passivity, with 
other metals. In combination with metals with greater corrosion potential, the process of galvanic 
corrosion may become corroded. They remain passive in combination with metals and provide a 
balanced mix. It would be smart, instead, to avoid extremely passive materials, such as stainless 
steel. In the choice of surgical instruments for the positioning of titanium implants this should also 
be considered17. 
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Implant selection: 

 Clinical evidence indicates that there was excellent biocompatibility and tissue responses in all six 
marketably available biomaterials for the dental implant. None of the Ti-based materials have 
proved to be more biocompatible. In a choice of implants for a particular patient, considerations 
such as implant design, volume and material strength should be determined. If you have a history of 
para-functional behaviors, you should choose a titanium-type implant made from Ti alloy instead of 
Cp grade I. Therefore, tiny implants within thin walls demonstrate the need for high-resistance 
materials17.   

 

Tissue response 

 Metals and alloys, namely commercially pure (CP) titanium and Ti-6Al-4V, are the most 
commonly used biomaterials for dental implants while Co-Cr-Mo is typically used in subperiosteal 
implants.   

 Low-density metals with chemical properties for implantation applications are Cp Ti and Ti alloys. 
Ti has a low shear strength and is immune to articulating the ground or bone screw. The surface 
oxide layer Ti has high resistance to corrosion which creates a chemically unresponsive surface for 
the surrounding tissue.         

 The selection of an implant material is based on both elastic modules and strength. The 
implant must be immune to occlusal forces without permanent deformation and has a small 
modulus to maximize the transfer of force17.  

 

 

 

 

 

 

2. DESIGN AND TREATMENT SURFACE. 

 

A. Body Geometry  
 Typical cylindrical shape of the endosteal implant body geometry. There were at first 3 
basic forms: the threaded screw; a press fit cylindrical and a hollow basket cylindrical. The 
classic distinction was that threads and a solid or hollow cylindrical occurred or were not 
present. The macro locking of the screw implants is shown while microlocking is shown by 
press fit cylinder. Different body geometries have resulted in the creation of the implant in 
the root type over the past 20 years. The impetus for improvement was motivated by desire 
for surgical simplification, higher predictability in poor bone performance, immediate 
positioning rather than lag, better pressure distribution, increased initial stability and 
differentiation in marketing.   
Classical geometrical variations are no longer applicable as different features are 
incorporated into a wide range of geometrical shapes. Threaded screws may be flat, tapered, 
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commercially pure titanium (CPTi) implant (7 percent), 13 percent, and 16 percent over the 
respective 5, 10, and 15 years, respectively. Regardless of its physical properties, a wider body 
increases the available area for integration considerably and lowers pressure on the interface of the 
bone-implant (unpublished data). It also reduces load transmission off-axis, which is the strongest at 
the implant neck and crest; due to its increased circumference. It reduces the risk for crestal 
overload, normally related to bone loss. A wide platform also improves rough stability by lowering 
the occlusal table to load platform cantilever and the resulting pressure2.  

 No matter the size of the external hex engagement, large diameter implants perform cyclical 
charging tests extremely well and display improved screw-loosing resistance (unpublished data). 
The larger charging system also allows for an emergence profile which is more closely correlated 
with its natural tooth. Anecdotal reports of increased bone loss were documented on the early 
clinical experience of broad-diameter implants threatened. Although limited information appeared 
in literature, it was suggested to overcome these initial difficulties by improving thread pattern and 
collar layout and gentler and faster surgical techniques2. 

The need for narrow-diameter implants for maxillary side incisors and mandibular incisors emerged 
with the introduction of a single-tooth replacement. There are 3.25 mm (hex) and 3.3 mm (octagon) 
of smallest diameter external implants available. The external male portion has been altered to 
provide adequate lateral stability and strength, thanks to a reduced charging frame. For thinner and 
narrower buttons, the 3.25 mm spline is the only exception. The inherent wall density constraints 
and fracturing capacity make internal partnerships more difficult to change to a small framework. 
The 3.5 mm Astra implant is actually the narrowest internal communication implant available.  
Cone screw connection's interface bending strength was 40 per cent higher than a 3.75-mm hex top 
which means that this diameter and interface can be used confidently. On any other small diameter 
links, no published data is available2.  

4.Small-diameter implants: signs, contraindications

 The use of small-diameter implants is demonstrated by unique medical circumstances: a small 
amount of bone (small alveolar crest) and a small cervical diameter for replacement of the tooth. 
The use of small implants in some cases prevents regeneration of bones.  Several longitudinal 
studies have shown osseointegration efficacy in treating various types of edentulousness.  

The majority of these studies have included 1-4 generic implants (3.75 mm or 4.00 mm). For the 
installation of a standard implant a certain minimum bone volume is necessary. The whole implant 
layer must be covered by a minimum of 1 mm bone. Increased risk of complications and failures if 
the generic implant is put in suboptimal anatomic circumstances. A limited implant diameter (3.0 to 
3.4 mm) can be defined where the alveolar crest is narrow or where there is less than 7 mm 
mesiodistal space. Small-diameter implants in some circumstances can prevent reconstruction of the 
bone (bone graft, regeneration of the directed bones, expansion of crests) or expansion in the 
mesiodistal area, at the bone level or in potential prostheses (orthodontics)2.  

 Small diameter Implant indications 

 Depending on the kind of edentulousness, residual bone density, amount of usable prothesis 
storage, emergence profile, type of occlusion, the choice of diameter depends. 

(1) reduced interdicular bone volume

(2) narrow ridges and
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 (3) substituted tooth with decreased mesiodistal predictive space are the signs for small-diameter 
implantations.  

Two types of small-diameter threaded implants (3i Implant Innovations) are present: the miniplant 
for small ripples (4,1 mm regular collar), and the Micromini for small rim (3,4 mm narrow ripples).  

All types of implants are made of commercially pure titanium of high strength grade 1 in order to 
guarantee maximum strength. However, the original small-diameter implant body design offers 
more bulk material between threads. The goal of this model is to increase the strength of the 
implant and reduce the risk of fracture2.  

 

 

 

 

Narrow Ridges 

 Increasing impact on the esthetic outcome is at the stage in which the crown emerges.  If the 
alveolar crest is less than 6 mm thick, consideration should be given to the use of small-diameter 
implants. A buccal undercut or advanced mouth resorption may result in a lingual emergence too 
much. The choice of implants depends on the diameter of the cervical margin crown and on the 
profile of emergency, when space available for the prosthesis is limited. In lowers incisors and 
sometimes in maxilla lateral incisors, the mesiodistal prothesis area is less than 4.5 mm. Often with 
regular implants with a diameter of 4.1 mm on a collar it is impossible to achieve a satisfactory 
esthetic result. In order to achieve a better esthetic outcome it is important that the cervical 
mesiodistal diameter of the implant be slightly smaller than the potential prosthetic crown. The root 
diameter is inevitably less at this point. An implant with a small collar diameter (less than 4 mm) 
needs to be considered and may give rise to a natural profile in order to replace a tooth of the 
mesiodistal diameter equal to or under 4 mm2. 

 

Morphology of the denture and hypodontia 

 There is often a small amount of bone or space in cases of hypodontia (e.g. missing incisor in the 
mandibular or lateral incisor). Convergence of the neighbouring teeth roots or crowns may be fixed 
with the care of the anterior orthodontic denture prior to the implant. The potential prothesis crown 
morphology should be identical to that of the anterior portion. An esthetic loss may be considered 
an important difference. The incisor teeth and sometimes the premolars  median cervical and 
coronal dimensions are an indicator for the choice of a specific implant diameter2.  

 

 

Biomechanical considerations 

The smaller diameter implants have a lower anchor layer and a decreased resistance to fracture 
relative to generic implants. The occlusal forces must be sufficiently evaluated before the use of this 
type of implant is contemplated. Caution is determined by the lack of a long-term analysis for all 
types of small implants. For the replacement of canines and molars, small implants are 
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contraindicated. The risk of fractures with fixtures 3.3 mm in diameter is increased, according to 
Forsmalm. The failure tolerance is 25% less than the standard fittings2.  

 

 

 

 Transitional implants 

 Some patients may be hesitant to wear the RPD for psychological reasons during an induction 
phase, while others may find the duration of implants 10-14 days after insertion without prothesis 
difficult to accept. These were initially designed for temporary restore and for the load-free 
incorporation of traditional implants.  The MDI system includes a miniature titanium implant that 
serves as the tooth root and a retainable brace in the dental foundation.  The implant head is like a 
bat, and the retaining attachment functions like an O-ring socket.  The Pring clips over the ball 
when the tooth is sitting and keeps the prothesis to a standard degree of power.  The prothesis lies 
on the gum tissue while sitting gently.  The implant attachments require micro flexibility while 
being resistant to natural lifting forces17.  

        Putting the implants in a dentist's office is quick and easy with local anesthesia or mild 
sedation to make you more relaxed.  MDI implants are mounted in the jawbone with a precise, 
regulated, minimally invasive technique.  The implant heads protrude from the gum tissue and give 
a solid, strong basis to.  It is a procedure with minimally invasive surgery and does not suture for 
the usual months of healing.  There will be a little discomfort, but the pain medication that you were 
given should be limited and regulated.  Take the pain reliever only as prescribed if possible.  The 
tooth should be healthy.  Any soon as you like, you should eat, but for the time recommended by 
the dentist avoid overly hard and sticky foods.  When the tooth is removed, rince your mouth with 
antiseptic mouthwash and clean with a cotton swab and toothpaste around each implant fixture.  
Four days with a cotton swab. The normal protocol for implant placement in a close mandible 
following implant placement recommends patients not to wear the tooth decals up to two weeks to 
avoid immediate loads of the implant17.  

 Modular Transitional Implants and Prosthetic System  

Transitional modular implants require transitional implant to be mounted simultaneously with 
permanent implants.  

Uses: 

 Makes load free osseointegration for transitional phases.  

Techniques for bone strengthening help.  

-Replacement of lateral incisors which are congenitally absent.  

-Reparation of bridges that have been destroyed.  

-Stabilization of dentures existing. 

 Use of transitional implants to endorse a surgical guide: 

Enhancing the precision of positioning of implants.   

The operative advice for edentulous patients frequently lacks the necessary consistency for the 
proper placement of the implant. The complexity of the tissue-supported ceramic implant 
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coated. Coatings around 50 microns are typically produced on a roughened titanium or alloy 
surface for a HA plasma) sprayed endosseous implant. The most stable of the plasma sprayed 
calcium phosphate coatings is fluorapatite (FA), which is capable of retaining in large part 
both its fluorine constituent and high crystallinity during the high temperature plasma spray 
process. This process has a crystallinity of around 60% to 70%, but higher content can be 
obtained if the coated implant is heat treated at a suitable temperature after the deposition 
process. One study showed that a low crystallinity (46% HA) plasma-sprayed implant 
exhibited about three times the dissolution of Ca ions as a higher crystallinity (75% HA) 
material. This process leads to more than 6-10 times enlargement of the surface area of the 
implant body18. 

 Advantages:   

It is relatively inexpensive.  

The mechanical properties of the metallic substrate are not compromised during the coating 
process.   

Limitations:   

1. Forms mechanical bonding only with the metallic implant surface.   

2. The main source of contamination appears to be copper from the nozzles of the sprayer.   

 

 

 

 

(ii) Laser induced roughening of the surface 

The eximer laser was used to establish surface roughness (microstructures).  

Advantage�Laser can be precisely guided to achieve regularly orientated micro-retention with 
predetermined angulation.  
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(iii) Surface etching and sandblasting:

Causes implant surface rougnhness. 

The downside of this is that the technological methods avoid contamination. The downside is that 
metal oxides are removed, allowing the initially rough surface to smooth and flatten.  

(iv) Hydroxyapatite coating

Such coating results in a rapid healing of the osseous tissue and an overall improvement in the 
bone-implant interface region. On the other hand, precisely this function appears to have an adverse 
effect on the surface of the implants over the medium to long term due to its instability which 
results in a breach or total loss of HA. The surface structure is also bioreactive and contributes to a 
faster treatment of the osseous compared to a metal implant. Bone loss is especially rapid in cases 
where part of the HA is in direct contact with the oral cavity environment after periimplant osseous 
resorption. Implant bodies with plasma spray software are also coated with hydroxyapatite. Earlier 
and greater bone bonding were demonstrated by highly bioactive and osseoconductive, HA-coated 
implants).  

Although the crystallinity and amorphous material are proprietary variations, the surface layer has 
generally remained similar, with one notable exception. Hydroxyapatite MP-l (Sulzer Calcitek) 
coatings use a pressurized hydrothermic post-plasma spray system that increases the crystalline HA 
content of the material from 77 to 96 percent, with 4% amorphous content of the product. The MP-l 
surface demonstrated considerable reduced solubility over a wide range of pHs, with a declination 
in HA-coated implant popularity in its early history attributable to anecdotal reports of catastrophic 
failure and modes. Proofs to the contrary revitalized clinic use. There remains to be seen further 
development of new techniques for surface coating. The goal of this development is to achieve 
controlled bioresorption of HA after the anticipated faster osseous healing. Both processes will 
eventually bring the implant body and the underlying bone into direct contact19.  

(v) A combination of various surfaces.

The use of 2 or more different surfaces on a single implant body is an interesting recent 
development in surface engineering. The purpose is to enhance the soft tissue response, stability, 
and attachment in a cortical bone with a coronary implant surface machined or etched and to better 
mechanically secure the medullar bone with a tough, TPS or HA surface in the middle to apical 
portion of an implant. Each model involves 4 different surface textures (engraved, stiff-blasted, HA 
or TPS and an etched apical end) on the same implant corpus19.  
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The molecules dissolved in calcificating solution may be adsorbed or incorporated into the forming 
Ca-P coating throughout the covering process. This allows for incorporation of the 
respectivesagent(s) into the coating after processing. The following are a brief overview of studies 
on the Ca-P coating application, including albumin, BMPs, bisphosphonates, antibiotics and 
amelogenines, as carriers of various proteins and therapeutic substances19.  

 

Benefits of the biomimetic method in application of calcium phosphate (Ca-P) covering on medical 
implants with plasma-sprayed hydroxyapatite 

 1. Of implants with a complex shape or porous structure, a conformal coating can be shaped 

 2.Coating for sensitive materials such as plastic implants and tissue engineering scaffolds can be 
added. 

3  In order to achieve the desired Ca-P cycle, a biomimetic system can more be managed than 
plasma scratcher, which can be accomplished by simply changing the calcificating solutions ' 
composition 

 4.The bio-mimetic apatite layer formed by a simulated physiological solution is similar to bone 
minerals and can have a higher capacity to bind than the PSHA layer 

 5.A low-temperature biomimetic coating system allows therapeutic agents, such as osteoinductants 
and antibiotics to be integrated and released sustainably  

6.Biomimetic apatite coating adsorbs far more serum protein and amelogenin as nanoporous 
structure than plasma-sprayed coating19 

 

Thread design 

 The original Branemark screw, which was introduced in 1965, was put into a threaded osteotomy 
using a pattern of V-shaped thread. In 1983, the model was modified as an implant for self-tapping 
in a soft bone at the untreated osteotomy site. The number and angle of cutting threads, a 3 edge 
conical tip and a wider chip chamber were also further developed. However, the basic V thread and 
body for a simpler and more efficient positioning has been changed by other manufacturers. Even 
other manufacturers use a different thread pitch and shallower depth reversed buttress thread for 
improved load distribution20. 

 Although operational success rates over 95 percent have been achieved generally in most bone 
densities, bone density appears to be correlated with subsequent performance following loadings. 
Studies also show a strong impact on the long term maintenance of the Implant-to-Bone interface 
from biomechanically dependent conditions. High stress levels that are not distributed through the 
implant body can easily jeopardize the device20. 

. The design features covering differences in occlusal charges and bone density have been 
investigated recently. Square threads, with a 3 degree thread angle, were suggested that the shear 
force should be decreased by a factor of 10 and the compressive load increased, as bone responded 
to that form of charge distribution more favorably. While conceptual mathematical models predict a 
more practical load distribution layer, the biomechanically improved layout of the implant will be 
subject to controlled clinical trials. The implementation of a rounded thread model that causes 
"osteocompression" for immediate loading was another recent solution. The effect is an 
improvement in the region of surface loading and a uniform distribution of stress. Potential clinical 
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trials are expected before any final results can be obtained. The development of dental implants 
should now include biomechanical theories and principles to further improve clinical 
performance20. 
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Different thread design 

 Astra Tech Fixture ST autocutting screws were originally launched in 1992 to restore a missing 
tooth and are a high quality autocutting implant with threads designed to secure primary fixation 
while enabling the charging forces to be distributed favourably. Six lengths from 9 mm to 19 mm 
and two diameters from 4.5 mm and 5.00 mm are required for Fixture ST. The mount is conical to 
facilitate installation and reduce surgical pressure on the bone and has a special and optimized 
texture of the surface, obtained through a strictly controlled production process called' TiOblast' by 
Astra Tech20. 

3. THE ABUTMENT CONNECTION

Definitive abutment connections can be characterized in many different ways.  

Available are:  

a     One- and 2-piece flat-top. 

b     One- and 2-piece conical shouldered   

c      UCLA-type plastic castable  

d     UCLA machined/plastic cast to cylinders 

e      UCLA gold sleeve castable  

f       One-piece fixed post  

g      Two-piece fixed shoulder 

h      Preangled fixed  

i      Telescopic millable post 

j       Ceramic  

k     Single-tooth direct connection 

l One- and 2-piece overdenture abutments.

The initial connections consisted of sleeves of several lengths that were attached to the implant with 
connecting screws or flat or conical extensions of an I-piece. The original focus was on restoring 
the entirely edentulous mouth involving multiple implants and a transition region via soft tissue, 
which could readily break all root analogs with metal bars secured with smaller prosthesis screws 
(fixed or removable). The resulting renovations looked like a bridge, which was highly functional 
yet esthetically constrained. The increased use of the implants resulted in a wide range of abutment 
links and versatility in order to address the ever increasing range of medical challenges. The early 
transition from an all-edentulous arch to FPD resulted in the creation of 2-piece conical abutments 
that brought the coronal area ever closer to the implant interface and enabled angulation changes2.  
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copings. Castings with round bases are used for multiple implant restoration where 
connection to multiple implants will prevent any possible rotation21. 

              A main consideration with UCLA abutment technique is that the conventional 
titanium transmucosal abutment cylinder is no longer used. Instead of a titanium epithelia 
junction, a porcelain or gold alloy epithelial junction exists as the restoration emerges through 
the soft tissue21. 
 
Disadvantages   

Verifying the fit of the casting to a tranmucosal abutment cylinder supragingivally is much 
easier than verifying the fit of casting directly to implant fixtures at the level of osseous crest. 
The conventional branemark implant component consists of gold alloy screw that serves to 
retain the restoration. This screw is designed to be a weak component of the system. If 
unfavorable forces are placed on the implant, the gold screw breaks before harm comes to the 
abutment or implant fixture. 
           The UCLA abutment restoration however incorporates only 1 screw that connects the 
restoration directly to the implant fixture. The screw is made of titanium alloy and has higher 
mechanical properties than pure titanium. Hence unfavorable forces can damage the implant 
fixture before the screw breaks21. 
Clinical uses:  

a)Limited interocclusal space � by eliminating transmucosal abutment cylinder (TMC), and 
the gold alloy cylinder, especially useful for partially edentulous patients and for fabrication 
of some overdenture tissue bars where it was critical to have a low profile bar. 
b)Better esthetics � as restoration is subgingival with better emergence profile. 
c)Improving angled implants � buccally inclined implants would normally result in a screw 
access hole on the facial surface of the restoration. Manufactured angled abutments may solve 
this problem by compensating for the malalignment. However, it is best to fabricate custom 
telescopic copings. These copings made with the UCLA single tooth pattern so as the 
antirotational can compensate for various angulation problems. The final restoration can be 
connected with lingual screw attachment. 
d)Slight angulation problem may be solved with UCLA abutment without the extensive step 
of fabricating custom telescopic copings21. 
e)-When implant fixtures are placed too close together � conventional abutment cannot be 
seated as they contact each other. The UCLA abutment allows the contours of the restoration 
to be altered to compensate for closeness of the implants. The subgingival portions of the 
restoration can be made narrower than the manufactured abutment cylinders to allow seating 
of the restoration. 
In some patients, a chronic gingival hyperplasia surrounding the titanium abutment cylinder 
has been observed, which is unexplained. The solution to this problem may be achieved with 
the use of UCLA abutment. It allows the emergence of highly glazed porcelain or polished 
gold alloy through the soft tissues, therefore less plaque.21 

              Although a major advancement, the inevitable problem of a screw access channel 
persisted. This was especially problematic with angulation changes. The same direct-
connection concept was extended further to include a machined hexagonal body with a low-
profile shoulder (e.g., CeraOne, Nobel Biocare; and STA, Implant Innovations) that would 
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receive single-unit cemented restorations. This refinement eliminated the esthetically 
compromising abutment screw access channel and the vulnerable porcelain-to-metal occlusal 
interface. Two sophisticated variations of the UCLA concept used to produce custom cast 
abutments are AurAdapt (Nobel Biocare) and Aurabase (Friadent, Irvine, CA). These permit 
replication of natural-tooth cervical profiles and can be used in esthetic areas having limited 
soft tissue height with virtually no facial metal collar.Similarly, machined 1- and 2-piece 
straight and preangled cementable abutments became readily available. The driving forces 
were simplicity and esthetics. Initially rather crude with respect to cervical collar size and 
flare, they have been refined into very user and tissue friendly components that have 
integrated implant prosthodontics into the arena of conventional fixed prosthodontics. The 
full extension of this concept is the 2 -piece cementable straight or angled abutment that 
permits axial correction and shoulder modification to conform to a given clinical situation. 
Refined examples of this design type are the Angled Esthetic Abutment (Steri-Oss) and MH-
6 (Friadent)21.  

 

 
Ceramic abutments  

Additional demand for optimal single-tooth implant esthetics has led to perhaps the most 
exciting development in implant abutment design, the ceramic abutment. The use of a 
ceramic abutment may be considered when an implant-supported single-tooth restoration is 
fabricated in an esthetic zone where the occlusal forces are slight to moderate.22 

            It is preferable to take the impression and prepare a ceramic post after the gingiva 
heals so that the shoulder of the abutment is designed at the correct subgingival height (crown 
cemented onto ceramic post approach). The ceramic post is especially advantageous when the 
mucogingival complex is thin and translucent. The risk of decreased luminosity and greyish 
gingiva shadowing is thus eliminated22. 

 
Three different designs are currently available. CerAdapt (Nobel Biocare) consists 

of an internal hexed high-strength aluminum oxide cylinder that is shaped and prepared with 
diamond tooling and copious water, quite similar to natural-tooth preparation. Ceramic 
behavior, however, is significantly more brittle and technique-sensitive. Specific handling 
requirements must be followed in every detail. The ceramic abutment is directly retained on 
the implant with an abutment screw at 32 Ncm, and an all-ceramic crown can then be 
cemented in place. Clinically, whenever ceramic and metal come into contact, the metal will 
most likely abrade and wear. The same is true for the contact of aluminum oxide with the 
titanium implant body and gold-alloy screws. The most problematic area is the possible 
rounding of the corners of the hexagonal during the fabrication process when seating and 
reseating of the abutment takes place22.  

The Cera One abutment (Nobel Biocare), mentioned previously, has prefabricated 
aluminous oxide caps that are used as a core for the production of an all-ceramic crown. The 
resulting restoration is luted with permanent cement onto the titanium abutment. This 
eliminates any ceramometal abrasion at the screw seat and implant interfaces but requires 
absolute confidence in long-term screw joint stability. Another approach in ceramic abutment 
technology is Cera Base (Friadem), which uses a metal screw seat and platform with a 
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acrylic resin and the formed template is lifted out. The template of the hex is attached to the 
root form half of the abutments with cyanoacrylate cement. The final step is to drill an access 
hole in the center of the abutment. The cast and acrylic resin template are sent to the custom 
solution lab facility23. 

The Procera copy milling machine has 2 co-rotating elements. One hold the template and the 
other titanium block. The template and block are mounted on rotating elements which allow 
simultaneous longitudinal displacement and rotating along their axes. The milling device 
automatically cuts and duplicates the outer surface of the acrylic resin template. Provisional 
restoration is made with previous diagnostic wax up and standard cera-one provisional 
components.23 

 

Fabrication of a digitally scanned, custom shaped abutment.   

Numerous implant systems exist that have the versatility to create a custom implant abutment 
���%	��	��������	�%���,	$%��	��	����	� ���	�������	���%	��	���-segmented abutment or the 
AurAdapt with gold cast to the machined abutment24.  

              CerAdapt abutment has porcelain added to the machined aluminous oxide 
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titanium are available in varied diameters and heights. Implant abutments are available in 
varied diameters and heights. Implant abutments can be prepared with diamond burs or milled 
to desired shape.Christopher Marchcak describes the use of a digital scanner with CAD/CAM 
technology to create (copy mill) an anatomically shaped abutment. The advantages of using 
Procera copy milling have already been enumerated24.  

The only disadvantage is that the use of titanium abutment necessitates thin gingival tissue, 
therefore esthetics is questionable.Whereas in the previous technique, the custom abutment 
had to be prepared by the dentist before sending to the custom lab facility, in this technique 
the cast that contains the implant analogue is sent to the laboratory. The computer then 
designs an abutment that would be most suitable for the given situation. This is then copy 
milled from a titanium block. 24 

 

Esthetic Option for the Implant-Supported Single-Tooth  

Restoration � Treatment Sequence with a Ceramic Abutment  

A recent application of Computer Assisted Design/Computer Assisted Machining 
(CAD/CAM) technology consists of machining an abutment adapted to each clinical 
situation. This method was first applied to titanium abutments. The initial technique used the 
Procera 3D CAD (3 Dimensions Computer Assisted Design) (Nobel Biocare AB, Göteborg, 
Sweden), a computer program that reproduced the position of the implant and allowed for the 
design of an abutment of ideal shape and tilt. This information was then transmitted to a 
device that machined the final abutment in a titanium cylinder. Another technique consists of 
first waxing an abutment on the master model. The surface of the wax-up is then digitalized 
and the final abutment is machined identically in titanium. 22 

         With advances in dental materials and biomechanics, it is now possible to apply 
CAD/CAM technology to ceramic. Pierre Boudrias,  Élise Shoghikian,  Éric Morin, Paul 
Hutnik describes the use of this type of abutment which is composed of a densely sintered 
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high-purity aluminum oxide. Because of its color, similar to that of natural teeth (~A3 
Vitapan: Vita Zahnfabrik, Bad Säckingen, Germany) and its light transmission properties, the 
reduced luminosity of the gingiva or greyish gingival discoloration sometimes observed with 
metal abutments is avoided24.  

Today, the technique to design a ceramic abutment uses only the Procera 3D CAD computer 
program. The shape of the abutment is transmitted to a machining device that shapes the 
aluminum oxide ceramic at the green (immature) stage to prevent hairline fractures. The 
completed high-density ceramic abutment is obtained after the final sintering. 

The crown restoration may be done 2 ways. When the longitudinal axis of the implant passes 
through the center of the lingual surface of the final crown, a screw retained crown is 
produced by curing the porcelain directly onto the abutment. When the longitudinal axis of 
the implant traverses the incisal edge of the final crown, the abutment is shaped to receive a 
cemented crown.Knode and Sorensen showed that the aluminum oxide abutment had 40% 
less fracture resistance when compared to a prefabricated titanium (CeraOne: Nobel Biocare 
AB, Göteborg, Sweden). This component has been designed primarily for a single-unit 
restoration and a short-span bridge in an esthetic zone where occlusal loads are moderate. 24 

              The use of this ceramic abutment is limited to incisor and premolar restorations. Its 
mechanical resistance is inadequate for molar, canine or incisor replacement when there is an 
overbite superior to 50%. However, when the occlusal forces are light to moderate (minor 
vertical overlap, little or no lateral or protrusive guidance), a single-tooth restoration built 
with a ceramic abutment is acceptable, especially in the anterior maxillary zone where the 
occlusal loads are less significant and the esthetics more important. 22 

             It is possible to machine a ceramic abutment to correct a slight labial tilt of the 
implant. However, a distinctly labial longitudinal axis of the implant (through the labial 
middle 1/3) leads to a severe thinning or elimination of the buccal wall of the access cavity. 
Furthermore, the labial reduction of the abutment to correct its angulation causes a marked 
weakening of its axial walls and of its labio-gingival collar. The angle created between the 
longitudinal axis of the implant and the labial surface of the abutment should be well under 
30º to avoid excessive thinning of the labial surface of the ceramic abutment that may result 
in a cohesive fracture. 22 

These ceramic abutments benefi�	 &��	"��1"�2	���%����.�,	3��%	 �%�	�����-cemented-
onto-�
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scallop to a subgingival depth of no more than 2 mm. The regular and uniform placement of 
the abutment/crown interface facilitates the removal of excess cement. Conversely, 
prefabricated machined abutments have a circumferential collar and a shoulder at a 
predetermined height, and the subgingival depth . 

               Papavasiliou and others compared the stress produced with the 2 restorative 
methods (crown cemented onto a ceramic abutment and screwretained crown) using 2-
dimensional finite-element analysis. The crown cemented onto a ceramic abutment generated 
a better distribution of occlusal loads and reduced the stress on the thinner portions of the 
abutment22. 
              Prestipino and Ingber recommend a type of cement based on the desired degree of 
reversibility. Temp-Bond type temporary cements (Kerr Manufacturing Company, Romulus, 
United States) offer reversibility. However, these cements offer poor retention and are too 
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opaque. Adhesive composite resin cements have superior physical properties and do not 
interfere with light transmission22. 
              The aluminum oxide ceramic abutment is contraindicated when its height is less than 
7 mm and the thickness of the axial walls is less than 0.7 mm. The angle formed between the 
labial surface of the abutment and the longitudinal axis of the implant must be less than 30º. 
3��%	�%�	�����������-cemented-onto-abutm����	������%�	�	 ���
��	����.��.� ��	�����	�&	

the aluminum oxide ceramic abutment blends better with a crown that presents a gingival 1/3 
with saturated colors. 22 

 
Techniques to Restore Unfavorable Inclined Implants   

An unfavorable inclined implant is a common problem that may compromise esthetics, 
phonetics and function of the implant supported fixed prosthesis. Several methods have been 
reported to compensate for malaligned implants; however most techniques are complicated 
and expensive25. 
Lewis et al described a technique to resolve severe angulation problems where the UCLA 
type abutment was used to fabricate telescopic copings with the final restoration cemented 
over the telescopic retainer. The biggest problem with this procedure was its irretrievability. 

Balshi reported a double casting technique to resolve esthetic complication with unfavourably 
aligned implants. An overcastting was secured to a rigidly fixed substructure with a tube and 
screw system producing a screw retained restoration, which was retrievable. However, it was 
bulky and only suitable for multiunit fixed detachable prosthesis.Standard angulated 
abutments are available from most implant manufactures. These abutments can be used to 
fabricate esthetic screw retained prosthesis. Mc-cartney et al have described a technique to 
modify the angled abutment to maximize esthetics. Recently a technique that uses custom 
fabricated abutment was introduced to correct the angulation of implant. This system 
incorporated a manually milled screw access hole in to the custom abutment for the set screw 
that retains the final prosthesis. 25 

Disadvantage  

Cannot be used for single tooth replacement as the system does not contain an anti rotational 
component.  

It is impossible to transfer the exact position of the initial thread to the implant analogue, 
hence the custom abutment may require over or undertighening to ensure precise seating. 
Advantages  

Inexpensive, uncomplicated technique for creating access holes in virtually any location with 
most desirable angulation.  

Maintenance of a complete retrievability. 25 

               A combined technique has been developed by Marcus Lima that incorporates the 
advantages of the UCLA abutment (plastic bur out pattern) and the just described IMPAC 
custom abutment but eliminated the disadvantages of both systems. 
Technique:  

Final impression is made to make a master cast. Place castable UCLA type hexed plastic 
abutment onto the implant analogue to evaluate angulation. Use surveyor to determine the 
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most favorable path of insertion. Trim the excess length from the UCLA abutment and 
develop a custom wax pattern with a chamfer margin for each abutment to reorient the 
inclination of the abutment along the predetermined path25. 
            Drill a hole at least 3mm deep in each wax pattern accessory kit for the desired 
setscrew location. Place ceramic rods into the access holes. This is then invested and cast in 
type IV gold alloy.Upon divestment, place the custom abutment on the master cast and verify 
path of insertion. Use the IMPAC custom abutment kit to prepare the screw threads in the 
custom abutment. Place the retaining screws in each abutment with a 0.5mm space between 
screw head and abutment surface. Lubricate the abutments and develop a plastic burn out 
pattern.  For the coping create a housing or countersink in the plastic pattern for the head of 
the setscrew that retains the final prosthesis. 25 

 

 

4 CRITICAL LOOK AT THE SCREW MECHANICS  INTERFACE / ABUTMENT 
 

It is necessary to understand why screws are loose, to understand how the torqes can be stable. 
This device is called a screw joint when two pieces are locked together by a screw. The torque 
rises only if external forces are greater than the pressure to separate the pieces. 

 Powers that aim to decommit bits are referred to as combined powers of separation. It can be 
called the clamping force the force holding the pieces together26.  

(1) Maximize the clamping force and (2) minimize joint break forces.  

There are two key factors involved in tightness of implant tissue. Screws are tensioned to 
produce the clamping force larger than the external force that tends to separate the joint in order 
to achieve secure assemblies. In the design of a rigid screw joint, the first clamping force 
produced by tightening the screw is the most important functionally. Fastening pressure more 
than tensile strength of screws influences joint stability. Tightening torque is typically the 
proportion of the clamp load26. 

 Torque is a simple and observable way to create the desired tension. Too small a torque will 
separate and lead to failure or loosening of the screw tiredness. Too big a torque will cause the 
torque to fail or screw threads to be removed. The torque applied generates a force called 
preload in the screw. The initial pressure load on the screw is preload. This tensile pressure on 
the screw creates a compressive force of clamping between the parts. The preload of the screw is 
therefore proportional to the force of the clamping. The following factors decide preload: 

1. Applied torque.   

2. Screw alloy.  

3. Screw head design.   

4. Abutment alloy.   

5. Abutment surface.   

 6 .Lubricant. 6 
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Torque is used for the primary preload determinant. The greater the torque, the greater the preload. 
The torque that can be used is limited by two factors. Both the physical limit of the torque and the 
way the torque is used are limited by the torque. Torques may usually be applied more than those 
with small handles by scrubbers with larger handles. Usually no hand screwdrivers can exceed 20 
Newton cm (N-cm) torque. If larger torques are required, a wrench can be used. With a screw, it is 
practically possible to apply more than 30 N-cm torque. Total preload is formed theoretically 
shortly before a torsional screw fracture takes place26.  

Therefore, a safety margin is developed in order to increase preload and reduce the risk of screw 
fractures during use. Tightening a screw until a torque fails will decide the optimum torque quality, 
75% of which is the maximum torque on the screw. In this way an effective clamping force with a 
minimum risk of screw fracture can be created.. A pre-load is formed if a screw is tightened for a 
crown to an implant. With the tensile force generated within the screw, the implant is compressed to 
the crown. The fact is that restorations with implants are constantly vulnerable to joints. The 
following factors play a role like;26: 

  Excursive contacts.  

. Off-axis centric contacts.  

. Angled abutments.  

. Wide occlusal table.  

.  Interproximal contacts.  

. Cantilever contacts.  

. Nonpassive framework.  

Maximizing joint resistance for close implant screws, major procedures are summarized as follows:  

1.  Implants paralleled to occlusion forces.   

2 Occlusion in a long implant axis that is calibrated to control forces.   

  a. Eliminate connections for posterior function and stability.  

  b. "Centralize" centric "contacts.  

  c. Share anterior guidance with natural teeth.  

3 Antirotational feature engaged for single teeth.  

4. Components tightened with 20 to 30 N-cm of torque (unless specified by manufacturer).  

5. Passively fitting frameworks for multiple unit restorations.  

               In 1992, English published an overview of the then available external hexagonal implants, 
numbering 25 different implants, all having the standard Branemark hex configuration. The external 
hex has since been modified and is now available in heights of 0, 7, 0.9, 1.0, and 1.2 mm and with 
flat-to-flat widths of 2.0, 2.4, 2.7, 3.0, 3.3, and 3.4 mm, depending on the implant platform, the 
available number of hexagonal implants has more than doubled26. 

 

 

 

��



5 IMPLANT/ABUTMENT INTERFACE  

The implant/abutment interface connection, by convention, is generally described as an internal or 
external connection. The distinctive factor that separates the 2 types is the presence or absence of a 
geometric feature that extends above the coronal surface of the implant. The connection can be 
further characterized as a slip-fit joint, where a slight space exists between the mating parts and the 
connection is passive, or as a friction-fit joint, where no space exists between the mating 
components and the parts are literally forced together2.  

The mating surfaces are further characterized as being a butt joint, which consists of 2 right-angle 
flat surfaces contacting, or a bevel joint, where the surfaces are angled either internally or 
externally. The joined surfaces may also incorporate a rotational resistance and indexing feature 
and/or lateral stabilizing geometry. This geometry is further described as octagonal, hexagonal, 
cone screw, cone hex, cylinder hex, spline, earn, cam tube, and pin/slot2.  

Currently, there are some 20 different implant/ abutment interface geometric variations available. 
The geometry is important because it is one of the primary determinants of joint strength, joint 
stability, and locational and rotational stability. It is critical and synonymous with prosthetic 
stability. With few exceptions, most of the long-term clinical data on performance reported in the 
literature involve the external hexagonal. This is primarily the result of its extensive use, the broad 
number of prescribed clinical applications, the level of complications reported, and the resultant 
efforts to find solutions2.  

In its original context of utilization, the hexagonal was used to restore the completely edentulous 
arch. All the implants were joined together with a rigid metal superstructure, and the external 
hexagonal and simple butt and bevel joints performed quite well. Long-term stability simply 
required an accurately fitting framework and adherence to basic mechanical principles. In more 
complexes, in-line, partially edentulous, and single-tooth applications, the interface and its 
connecting screw are exposed to more rigorous load applications. The retaining screw is no longer 
shielded from stress and is subject to lateral bending loads, tipping, and elongation, which result in 
joint opening and screw loosening. Short, narrow external geometry is particularly vulnerable 
because of the limited engagement of its external member and the presence of a short fulcrum point 
(small platform) when tipping forces are applied2. 

            This deficiency was originally noted by Branemark, who recommended that the external hex 
connection be a minimum of 1.2 mm in height to provide both lateral and rotational stability, 
particularly in single tooth applications. The original 0.7-mm design and its countless clones, 
however, remained unchanged until recently, when wider and taller hexagonals were introduced. 
Hexagonal screw joint complications, consisting primarily of screw loosening; the consequences of 
maintaining an unstable geometry in practice can be significant. A 22-month follow-up on external 
hex implant prosthesis in a private prosthodontic practice reported the incidence of loose screws in 
fixed and removable prostheses at 27% and 32%, respectively2 

During the past 10 years, all major manufacturers have recommended specific torque application to 
abutment screws and sell system-specific torque wrenches. Although controlled torque application 
and altered screw designs have significantly improved performance, they have not eliminated the 
joint problem entirely. Haas et al reported on 76 single hex implant/abutment interfaces with high 
torque and improved screw configuration and observed 16% loose screws during a mean 
observation time of 22.8 months. In a 5-year follow-up report, the same authors reported a 9% 
occurrence of abutment screw loosening during the last 3 years. Subsequent modification of hex 
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two stabilizers has led to a solid, reliable and foreseeable connection. Conical links need precise 
machining and tolerances, which are consistent and excellent for this manufacturer. There are 
basically two separate abutments: the initial "octa" shortened abutment with machined cast-to-
coping which uses existing implant bevels for screw strengthening, while a straight post for 
cemented FPD applications can be adjusted.  There is no antirotational feature in the joint structure, 
and the application of the proper tightening torque and the friction resistance of its tapered walls is 
most important. The long wall mount supports the screw and increases the screw resistance. There 
are however instances of screw looseing in certain medical studies. A survey of 174 implants in a 
multi-center study reported that 8,7% of prothetic and 3,7% of the cone shafts were loose at 6 
months.  

 Astra Tech is available with a similar cone screw connection with a 11 degree taper. It does not 
connect the existing belt to the implant and offers different length extensions with a 20 ° and 45 ° 
conical face. The abutment configuration is different. The original 11 degree cone design was based 
entirely on the resistance of the screw and friction. This geometry has been adapted for single-
implant applications into a 2-piece abuts with anti-rotation hex at the tip of the cone (ST, Astra 
Tech). A screw is fixed to the abutment in the implant. The long conveyed wall mount provides 
excellent lateral load resistance, some resistance to friction and a stable interface shield. Mechanical 
test values are excellent and medical results are very reliable.  The conical joint is nearly 60 percent 
stronger in terms of stiffness characteristics between the conical and outer hexagonal joint. There is 
conflicting evidence of the cone screw which requires a loose torque higher than the torque 
originally applied. Sutter et al. registered a loosening torque greater than the original tightening 
torque needed for ITI connections (124%)2. 

 Other tests have shown that the loosened torque is 80 percent to 85 percent of the original 
tightening torque for both 8-degree and 11-degree connections (Unpublished data, 1997). This basic 
concept has grown into a number of specific interfaces. The initial offer is a slippery reference, 
close to the inner octogonal, with the male hex extending from the abutment. The vertical height of 
the repair platform was reduced successfully and the sitting components were facilitated. Following 
changes from one supplier, the result was a longer hex with a 1 degree friction-fitting taper 
(ScrewVent TL, Paragon Implant Co). 

 In the narrow (3.5-mm) configuration, in conjunction with insufficient treatment preparation and 
overload, the inner leads obtained by the male hex, a small implant wall, and the press-fit seat 
interference may result in a fracture in the wall.  A horizontal shelf sits directly below the plumb in 
the 4.5 and 5.7 mm bodies underneath the plumbing. This has enhanced strength and fatigue 
resistance together with increased wall thickness.  The slip fit hex interface is a special interior 
design that stretches up to 5 mm (Frialit-l and Friadent) in the implant body. On the abutment link, 
the hexagonal interposes the top to the bottom cylinders. The hex offers 60-degree indexing and 
rotational resistance. The cylinders have great lateral stability, joint opening resistance, anchor 
safety and very high strength values. If the joint fails, the implant remains intact and only the 
abutment fails. The gui is also very touchy and almost sits down on the edges. The interface has a 
circumferences to allow the bacterial penetration of the joints (Hermeseal, Friadent), to be 
minimized effectively by a silicone joint. Mechanical tests show good strength, minimal rotation, 
superior stability of the screw and loosening resistance and excellent tolerances for machining. 
There's a wide range of abutments and they're incredibly easy to sit. The manufacturer is scheduled 
to release a narrow platform (3.3-mm or 3.5-mm) this year, available on 3.8-mm, 4.5-mm, 5.S-mm, 
and 6.50-rum platforms2. 
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Two modern, concept-like but very different internal models have entered the market. Replace 
Select is a profound cam tube system incorporated into an existing body layout that is growing. The 
long tube insert gives excellent lateral stability and the cams are comfortable to sit and index. The 
second entry is a cylinder cam which was available in Europe for short periods, called Camlog 
(Altatec Biotechnologies, Irvine, CA). It is also fitted with a deep cylinders which are 60% stronger 
than existing hex models on the internal walls of the implant. Three projections of lateral cam 
include indexation and anti-rotation. The implant body of Camlog is a hybrid tube, with 6 wide 
threads on top of 1/3 of its surface. No information from the manufacturer or literature is available 
on either model at present. A true Morse tapered implant interface communication without a 
threaded part is possible (Bicon, Boston, etc.). The abutment is tapered 1-2 degree to fit into a 
smooth mirror-image shaft in the implant. The pillar is positioned on the long implant axis with a 
sharp blast. To ensure the friction match and provide optimum resistance to dislodgment it requires 
a dry, clean stall post and an implant shaft. The exact abutment position cannot be transferred with 
consistence and repeatability without any indexing function. Intraoral adjustment of the straight and 
angled abutments is complicated in complex multi-implant FPD applications2.  

For the intact abutment, the manufacturer's preferred removal approach is to twist and turn with 
forceps. Therefore, it can be difficult to remove a fracturing abutment post and retrofit a new 
abument. Although the attachment has shown durability, it lacks versatility from a restorative 
perspective. The general emphasis is obviously on profound internal joints, where the screw is 
loaded or unloaded and provides intimate contact with the implant walls to endure micromotion, 
resulting in a strong stable interface. In order to avoid joint failure, it is necessary to comply with 
unique medical and mechanical criteria. The resistance they provide to joint separation forces is a 
potential advantage of the anti-rotational characteristic used with dental implants. Applied strength 
may clarify the partial solution given by these instruments if vertical walls are linked between the 
hexagon and the crown. This event also explains why shorter hexes will break some screws under 
heavy loads. If fit is right and the occlusion is appropriately calibrated, further medical gain should 
be a longer and closer presence of features. One of the best strategies of screw loosening is to 
maintain the tightness of the twins. The clinician for novices sometimes underestimates the aspect 
of the implant. Yes, using a counter-torque method is the best way to apply higher intraoral torque 
values. The total strength of the bone interface should be zero, if the countertorque is added to the 
abutment when the screw is tightened. Torque levels are currently expected to deliver substantial 
preloads in the 20-30 N-cm range without risk for the bone interface2.  

 

ABUTMENT SCREW DESIGN: 

 Material, shank size, numbers of threads, diameters, weights, thread sizes and torque applications 
have also modified the abutment-retaining screw (data not released, 1998). Completely new 
interface coupling geometries of second and third generation were also implemented in the implant 
environment to address intrinsic hexagonal shortcomings. A number of new implant body forms, 
diameters, thread patterns and surface topography were added alongside the evolution of the 
coupling geometry.  The abutment screw has developed in order to maximize preload and mitigate 
the loss of the input torque in frictions to address additional problems with joint instability. It 
currently has a pan (flat) head table, long stem length and 6 long lengths of thread. The increased 
length of the stem tends to achieve maximum extension and the shorter lengths of the thread reduce 
friction. A greater preload is obtained if less torque is lost to friction and heat2.  
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         Implant for a cemented angled or straight abutment attached to the abutment with a straight 
screw.  

       Acid is painted on the surface.  

Microvent-made of hydroxyapatite coated titanium alloy with a length and width of 3,25 mm, 7 
mm, 10 mm, 13 mm and 16 mm, with a central hole in hex thread for the connecting of a threaded 
pad or a hex hole for a cemento link. It comprises parallel pins, 3 apical threads, with vertical anti 
rotational opening. Collar 0.25 mm is broader than the core vent and the fluted body only 
withstands the same load. The vent system is the core vent28.  

 

 

SWEED�Wind Implant�Nobel drug direct copy but the surface is acid etched. These are sold in 
lengths of 3.75, diameter of 4mm and 7,10,13,15, and 18 mm.  

 

Biovent�the corevent's latest addition. Form and similar in nature to the Interpore or Calcitek 
Integral Hydroxyopatite Coated IMZ Implant. This implant system is fitted with vertical anti-
rotational slots and an apical loop and apex depression to ensure complete implant location and 
rigid integration in the presence of horizontal forces. For Biovent, all core vent abutments can be 
used28.  

 

Sub-vent�The implant is a frame or blade type, with widths of 1.2 mm & 2.4 mm & 26 mm 
lengths. 34 mm and every 14 mm height. Two abutments, tapered titanium abutment for modern 
FPD and a castable plastic surface for a fixed flexible prothesis are used to be bendable posts28.  

The strong vent or Microcvent implant is indicated in the following conditions over the hollow 
cylinder core vent implant 

 1.Due to smaller dimensions, it is possible to put the mesio distal length in the resorbed ridge or in 
situations where the max lateral incisor is restricted or removed.  

2.The lower lumbar tube, maxillary sinus or nares may be filled with fibrous tissue as a bone when 
perforated by core vent implant. Used as a solid pin, the penetration can be dressed and the implant 
body can grow bones28.  

 

Prosthetic Applications  

This system offers 12 threaded and10 cemented prosthetic abutments options to achieve the 
esthetic and functional goals of restorative dentistry. It may be designed with hex holes for 
threading of implants, with hex portion extending full length of the hole to accept cemented 
abutments or with internal threading below 2mm of a hex hole to accept both cemented and 
threaded abutment28.  
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Fixed prosthesis 

4 abutments for fixed prosthetic application having tapered and straight emergence profiles 
with narrow neck, allowing extension of the margin of restoration subgingivally, if necessary. 
two of the abutments are designed for cementation.  

Plastic coping insert made from, castable acrylic can be modified either directly in the mouth 
or indirectly by a transfer system of analog on working cast. The custom cast post can be 
fabricated in semiprecious alloy or type IV gold alloy.  

Titanium coping insert provides 4O of taper on 3 sides and 9O of taper on the fourth side. It is 
used when implant is placed in almost perfect angulation compared to adjacent abutment.  

Titanium threaded insert, connects to a threaded implant and hence cannot be bent. Used for 

retention of fixed � detachable prosthesis with a fixation screw.  

Rudd in a study stated high degree of frame accuracy can be more difficult to achieve 
when a single fixed prosthesis uses different root form implant systems. He states the use of 
semiprecision attachment or modified abutment system and one piece frame design as 
possible solutions28. 

Fixed � detachable prosthesis 

4 Different attachments in this system are available; these attachments can be used with 
internally threaded implants for support of fixed bridges retained by fixation screws. If 
angulation is not within 7O on all inserts framework can be fabricated wrest on top of the 
inserts with screw being placed independently, eliminating the concern of parallelism. The 
titanium screw insert denture and titanium straight inserts have a straight walled head on a 
bendable, cemented or thread post. The insert can be bent slightly to prevent encroachment of 
soft tissue and can be splinted with a over denture bar28. 

Complete � edentulous prosthetic option 

A fixed prosthesis similar to a 12 unit conventional FPD can be fabricated. A fixed hybrid 
prosthesis, which is a combination of acrylic teeth and metal framework may be cantilevered 
off anterior implants or connected to anterior and posterior root or blade forms. An implant-
supported overdenture retained by attachments can also be done28.  

The Steri � Oss implant system 
This system by Denar corporation incorporates 2 stage screw shaped implant made of 99.5% 
commercially pure titanium. Versatility of 5 types of prosthetic attachment allows for 
flexibility in treatment planning.     

These implants are available is 3 diameters which are color coded. 3.8mm mini series. Color 
coded � white has 2mm long straight polished neck and is available in lengths of 8mm, 10mm 
& 12mm indicated when bone height is limited. 3.5mm series (red) and 4.0mm (blue) have 
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4.5mm long tapered neck, with uppermost 2mm polished available in 3 lengths, 12mm, 
16mm & 20mm used when uneven ridge shape will cause a portion of neck to be exposed29.  

 

Implant has 3 different areas  

1 Highly polished neck to enable long term maintenance of soft tissue around the 

implant. Tight fit prevents the invasion of soft tissue during healing phase, also as internal 

threads to accept a wide range of prosthetic attachments.  

2 Screw shaped body � immediately rigid fixation in to the bone is provided by this 

part. Thread design distributes vertical occlusal loads uniformly throughout the bone while 

maximizing the volume of bone between the threads. Acid etching produces extremely clean 

uniformly textured surface for better integration.    

3 Self threading implant tip allows for implant to be screwed in to soft bone like 

maxillae without tapping.   

 

 

Prosthetic Attachments  

4mm tissue abutment is used as an extension of implant through the soft tissue which accept 
both threaded and cemented restorations. Adjustments of 2mm in abutment length can be 
achieved by combining the different � length abutment with the tissue abutment. For example 
3mm �o ring attachment is used for tissue thickness of up to 2mm. 1mm � o ring attachment 
may be combined with tissue abutment to a accommodate tissue up to 4mm29.   

 
Transfer pins are used to transfer implant location from mouth to the cast. Coronal screws are 
available in 5.5mm & 12mm lengths for construction of tissue bars for overdentures, full arch 
fixed removable bridge work. Each screw is with a matching plastic sleeve used as a burnout 
pattern and incorporated in to the wax up of the prosthetic superstructure, the sleeves mate to 
the tissue abutment or implants with flat surface, therefore nonparallel implants may be 
restored without correcting path of insertion29.   

Telescopic abutments  

Available in 5.5mm & 7.5mm length. Each come with a transfer coping, plastic laboratory 
coping and coping screw abutments are available in 18 degree taper. These are used as distal 
abutment and for short span fixed removable bridges29.           

Fixed abutments  

7mm & 9mm screw in tapered abutment with 5 degree taper. 7mm straight cementin, 15 & 20 
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Surgical kit � internally irrigated titanium nitride coated surgical burs. Anterior pilot drills � 
12mm, 14mm, 16mm & 20mm. Posterior pilot drills 8mm, 10mm & 12mm with 2mm 
diameters sizing drills.  
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                  3.8mm series. Anterior drills 12mm 14mm & 16mm. Posterior drills 8mm, 10mm 
& 12mm. 3.5mm & 4.0mm series � Anterior drills 12mm, 14mm & 20mm. Posterior drills 12 
& 16mm. Counter bores, thread formers, for 3.8 series of implant length 12mm, 14mm & 
16mm & posterior thread formers of 8mm, 10mm & 12mm for 3.5 & 4.0mm series. Anterior 
thread formers for implant length 12mm, 16mm & 20mm & posterior thread formers for 
implant length 12mm &16mm length29.   

 

THE ITI IMPLANT SYSTEM 

 

In 1974, the ITI implant system was formed as an international implantologist team which consisted 
of dentists, bioengineers, histologists and dental scientists. On insertion and promotion of the bone 
implant system, they use the principle of primary initial stability30.  

By sprayed ITI-Titanium plasma screw two separate implant systems were created.  

           Titanium plasma sprayed screw.  

-Titanium plasma sprayed hollow � Cylinder implants.  

 

 

Titanium screw sprayed plasma 

 It was developed together with Philip Lederman and Strauman. Titanium screwed plasma Initially 
used for treating edentulous mandible, which is now used to treat one tooth replacements, bridge 
abutments made of commercially pure Titanium and Titanium pulverized plasma that increases the 
contact of the region with 6 folds. 5 lengths available in 9 mm, 11 mm, 14 mm, 17 mm and 20 mm 
and 3.5 mm and 4.2 mm. 12-degree conical head with four slots to avoid prothesis rotation and 
support implant seating. The head is also threaded internally with 5 mm deep bowels which allow 
the super structure to be removed by anchoring 4 or 8 mm long 2 mm wide occlusal screws. Below 
the head is a slightly concave, highly polished chest, which ensures good oral hygiene. The 
remainder of the piece is coated with plasma. In order to allow the self-stopping of threaded 
implants, Apical HP is fluted to 1200.The value of the chemical performance of implant surfaces 
has been stated by Per-olofGlantz. The material properties of alloplastic materials affect implant 
retention and stability and thus allow osseointegration to be achieved30. 

  

Prosthetic Technique 

Transfer coping of prosthetic technique is positioned over the heads of an implant. Impression and 
transfer copings are created and removed. In the copings, the master die is inserted and sealed with 
sticky wax. The Master Model is poured8 the implant heads are reproduced exactly with gold 
telescopic coatings. A set of rods are welded to every gold coping, whether pre-made or casted, 
securing the whole structure rigidly. This connector bar is then inserted into the implants and sealed 
using an occlusal screw within 48-72 hours30.               
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ITI hollow cylinders  

Hollow, geometric, titanium plasma sprayed surface are developed of which 3 shapes have 
evolved F K & H.  

 Implant   Site                      Indication            Contraindication  

 F          Max or Mandible   Single tooth replaces & fixed        Inadequate bone   

                                                    bridge prosthes                                      width  

H          Maxillae or         Narrow alveolar ridge, fixed             - -  - -   - -   - -   
             Mandible   removable prosthesis   

K          Maxillae or    Single tooth replacement              - -  - -    - -    -   

             Mandible   Abutment for fixed or removable   
                                                    prosthesis  

 

 

 

 

 

Implant dimensions   

 

  Diameter                                        Length  

 

 F            3.5mm, 4.8mm                        7.0mm,9.0mm,11.0mm,15.0mm,17.0mm.  

  

  H           3.0mm wide 5.0mm long                   3.0 head 4.0, 5.5 neck 5.5 body.   

 

  K           4.0mm wide 10.0mm long                  3.0 head 4.0, 5.5 neck 5.5 body.   

 

Lennart Mollersten studied the mechanical weakness of 7 implant systems. He stated deep 
joints in implants favoured resistance to bending moments in contact to shallow joints. In 
construction of implant systems joints depth should be taken in to cosideration30.  
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The Mini � Dental Implants  
Mini dental implants are ultra � small diameter (1.8min width) biocompatible titanium alloy 
implant screw. It was designed by victor I. Sendax.   

           Donna L. Dixon studied the micro movement and torque needed to loosen abutment 
screws of minimatic, spectra system, calcitec implant system. The amount of torque needed to 
loosen abutment screw before and after testing was recorded and compared. The results 
indicated no difference between straight and angled abutments31.   

 

Presently IMTEC Corporation has started IMTEC Sendax MDI (mini dental implant) 

Implants are available in 4lengths 10mm, 13mm, 15mm & 18mm and MDI MAX in 10mm, 
13mm & 15mm length. MDI MAX differs from standard one in that it has different thread 
design that enables the implant to bite in to softer bone & hence used in-patients with low 
bone density.   

               These implants are so narrow that they are inserted directly through the overlying 
gum tissue and in to the bone underneath. Hence, the need to surgically cut & flap open the 
gum tissue, routinely required for standard implant systems is avoided inmost MDI system. 
Due to this post insertion patient irritation & soreness is significantly reduced & there is 
increased margin of safety on encroaching vulnerable nerve, sinus or bony structure.  

                After single minimally invasive surgery, they can put into immediate biting or 
loading function due to self tapping design. These implants are indicated in resorbed 
mandible. Where in 2 � 4 mini implants are screwed into front of lower jaw between mental 
formina. The mini implants, which are approximately the size of toothpicks, are placed about 
4mm apart. Because of unique, minimally invasive procedure, minute size of implants, 
characteristic placement area, immediate loading property, allows the patient to enjoy a light 
meal within an hour time form having the mini implants placed32.  

          Steven E. Eckert studied 1170 implants placed in 4 anatomic locations anterior maxilla, 
posterior maxilla, anterior mandible and posterior mandible. They stated implant survival was 
independent of anatomic location of implants. Performance factor for all implants improved 
by design changes in implant restorative component.  

                    Mini dental implants clearly represent an enormous break through for the dental 
implant specialty as the most patient friendly, cost effective, proven implant system available 
today32.   

 

The Laminoss � Immediate � Load Implants,The Laminoss implant system  
The Laminoss sinusoidal thread design, together with its surgical technique provides an 
increase in bone lamination and volume for support as an immediate functioning implant. The 
increase of implant load bearing area (LBA) horizontal plane and controlled surgical osseous 
lamination technique excites bone cells by the action of osteocompression around the 
sinusoid implant threads. This implant system works on principle of force equilibrium and the 
relationship between implant design and bone33.     
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  Biomechanically bone is reported to be 65% weaker when tested under shear versus 
compressive loading. The need for multiple implant designs capable of supporting the range 
of forces generated in these different occlusal forces to bone density regions of the jaw 
supplied the determining guidelines for implant design. Improving the implant design by 
increasing the implants load bearing area (LBA) as the primary functional mechanism to 
osteocompression. Support in the bone has been proposed as the primary factor in immediate 
load implant success under compression strain � related potentials are produced by 
piezoelectricity. These electric potential excites bone cells and influences the regenerative 
osseous capacity and induces these cells to deposit extracellular matrix if ideal magnitudes of 
force and direction is applied. Strain � related potentials are more specifically related to 
streaming potentials. Streaming potentials of osseous compression with in physiology limits 
generate extracellular fluid to flow over positively charged cell surfaces of osteoblasts. This 
creates a streaming electrochemical potential that stimulates osteogenesis33.  

Controlling force transfer to the osseous tissue through implant design is 
imperative, since bone and metal have dissimilar moduli of elasticity different mechanical 
properties and their interfacial relationship is devoid of physiologic attachment mechanism. 
Therefore, the magnitude of force to bone architecture can be in equilibrium through an 
implant design having increased horizontal planes of support (LBA) that are equal in 
magnitude, opposite in direction and colinear in nature33.  

Laminoss immediate load implants load bearing areas and total surface areas.  

For dense bone 

Implant length   9.0mm  11.0mm  

3.3mm implant diameter 

13.0mm  15.0mm 

Load bearing area      57.2 69.5  81.7  94.0 

Total surface area  105.2  129.7 1 54.2  178.8  
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   For spongy bone  
 

4.0mm implant diameter  

 

    

Load bearing area   

 

68.0   82.2   96.4   110.6  

Total surface area   122.0   150.5   178.9   207.4  
 

The areas of an implants surface capable of providing maximum bone support and 
stimulation are the horizontal compressive plates and not the vertical implant interface under 
shear force. If horizontal planes of implants geometry are not significant enough to sustain 
the forces generated in a specific bone region, a fibro � osseous condition may occur.The 
minor diameter of all sinusoidal functional profile thread design is approximately 2.5mm, 
including implant neck, which will not compromise vascularity. The outer diameter of the 
aggressive thread designed for spongy bone is 4mm. The diameter of less aggressive thread is 
3.3mm with a thread pitch of 1.3mm for denser bone. A 3.3.mm implant with an aggressive 
thread pitch of 2mm is provided for narrow ridge with spongy architecture33.  

                All threads are designed for maximum LBA to sustain muscular forces by the 
elevator muscle and maintain equilibrium on a long term basis. It is recommended that the 
laminoss implants be selected for a specific region of the jaw based on occlusal force to bone 
density classification by 3 factors like region of bone density. Force magnitude and implant 
LBA to attain equilibrium33.   

               William M. Locante studied sinusoidal design has several advantages over 
traditional implants which simpiplified surgical procedure, significant decrease in treatment 
time, minimal implant emerging crestally etc. Final position of soft tissue can be determined 
with greater tissue reattachment33.  

 

 

Laminoss implant selection guide based on load bearing and occlusal force to bone density 
classification.  

Implant length           Force to                Implant placement           Implant Load   

 (mm)             bone region                                     bearing area(mm2)   

 

   9                                     FB1                    anterior                            57-68  

 
11                                  FB2                   U&L bicuspids   

 

           69-82  

13                                  FB3                    lower molars   

 

           82-96  
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14                                 FB4                    upper molars              94-110 
 

FB1 indicates ideal bone formation for implants.  

 

FB2, FB3& FB4 indicate a decrease in bone quality.   

 

Surgical procedure  

Following flap elevation pilot drill used for making purchase point over the implant site. 
Then 2mm depth drill is used to establish trajectory and depth. The finishing drill (2.5mm) in 
then taken to the appropriate depth, 1mm deeper crestally than the implant thread. Sharp 
edges and turning action of tap (50rpm) scores the bone, followed by osteocompressison by 
the flat surface of the tap. Primary tap is used in osetopenic bone, which ensures minimal 
bone removal and compact the bone laterally33.   

                   Tapping can be eliminated in maxillary bone; implant is equipped with a passive 
pilot cutting thread and hence can be placed in untapped site. For dense bone secondary tap is 
provided to widen the osseous thread areas laterally, followed by immediate placement of 
implant. Since bone is viscoelastic, bone may move towards the center of its 
osteocompressison after compaction and make insertion of implant difficult. The insertion of 
implant to its final depth, 1mm below the ridge will accomplish the final threading of the 
osteotomy, creating maximum three dimensional bone engagements. Use of ratchet to 
manually deliver the last two implant thread will permit solid bone to implant contact with in 
the osteotomy33.  

Nobel Pharma Implant System  
The Branemark system has been well received throughout the world. The branemark system 
has become a major influence in the field of implantology by the introduction of Nobel 
pharma implant system. The history of this system can be divided in to three stages: the early 
stage (1965-1968), the developmental stage (1968-1971), and production stage (1971- 
present). $%�	������	��	���	��������	��.����	����������	���	������.	�9�������6�	�%��	���	

established in early 197134.  

 

The components for first stage surgery include the following.  

 

1. Stainless steel instruments.  

a. Organizer  

b. Dissector: Instrument used to mark the proposed implant site. Also to detect location, 

position and angulation of nerve canals.  
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c. Screw drivers: Available in three sizes. The short one is used to tighten and loosen the 

cover screw. Hexagonal screw driver is used to place hexagonal cover screw screw. The 

long one is used along with open wrench for placing fixture mounts on to  

fixtures.  

d. Open ended wrench: It is used to help place and remove fixture mounts on fixtures in 

conjunction with long screw driver.  

e. Connection to handpiece.  

f. Screw driver to contra angle.  

g. Cylinder wrench: The wrench fits on top of the fixture mount and used to tighten the 

fixture after placement.  

h. Guide drills: There are 4 types of drills available  

1. Guide drill; Round shaped which is used to mark the fixture site by making initial     

entry in to the cortical bone.  

2. Twist drill; the drill has a 2.0 mm diameter, available in three lengths 7.0-

10.0mm, 7.0-15.0mm & 13.0-20.0mm. Each drill has lines on the surface to 

indicate depth  of prepared site.  

3. Pilot drill; this drill is used after 2.0mm twist drill. It is used to enlarge the fixture             

site from 2.0mm to 3.0mm.  

4. Twist drill; these drill is used after pilot drill. The 3.0mm diameter drill is               

available in three lengths 7.0-10mm, 7.0-15mm, 13.0-20mm. They are used to                

enlarge the fixture site.  

5. Counter drill; this drill is used for self tapping fixture, only. It available in two            

configurations standard type and conical type for standard self tapping and 

conical self tapping respectively.  

6. Counter sink; Used after the twist drill to enlarge the coronal portion of the fixture              

site. By counter sinking, the fixture and cover screw are positioned level with the              

crestal bone level.  
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Wang in a study by finite element analysis stated that one piece implant implant unit showed 
greater stress distribution at bone implant interface than multi unit implant system34.    

Titanium Instruments  

1. Organiser  

2. Fixtures; Two fixture diameters are available, 3.75mm & 4.0mm. The 3.75mm 

diameter fixture has six different lengths 7.0, 10.0, 13.0, 15.0, 18.0 & 20.0mm. The 

4.0mm diameter fixture has five different lengths available 7.0, 10.0, 13.0, 15.0 & 

18.0mm. The 7.0mm fixture does not have transverse holes in the apical end. For 

primary fixation in low density bone, two types of self tapping fixtures are available 

in 3.75mm width and 10.0, 13.0, 15.0, & 18.0mm lengths.  

3. Fixture mount; It is used in placement of individual fixtures.  

4. Screw tap; Used to create threads in to the walls of fixture site. 4 different lengths of 

screw tap are available, 7.0-10.0mm, 7.0-13.0mm, 7.0-18.0mm, 7.0-20.0mm..  

5. Cleaning needle.  

6. Direction indicator; Double ended instrument to check the parallelism during 

drilling procedure.  

7. Direction indicator for fixture; The direction indicator of fixture is placed over the 

fixture after fixture placement to check parallelism.  

8. Titanium bowl.  
9. Depth gauge; The graduated end is used to measure the depth of fixture site with 

lines indicating 7.0,10.0,13.0,15.0,18.0 &20.0mm.The opposite end is used to 

measure the distance between adjacent fixture site.  

10. Forceps.   

11. Cover screw; Two types of cover screw are available, flat type for maxilla and 

round type for mandible.  

Steven E. Eckert evaluated the clinical performance of implant systems certified by the ADA 
and found no difference in the survival of different implant systems. 5 year survival rates 
easily exceeded the minimum recommended by the ADA34.  
 

Instruments for second stage surgery include.  

Stainless steel instruments.  

1. Punch blade; Used to remove the soft tissue surrounding the fixtures. It is designed as a       

spring loaded instrument with blunt needle and cylindrical blade. The needle is placed      
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over the cover screw center hole and the cylindrical blade is pressed and rotated in to the       

soft tissue.  

2. Cover screw mill; It is used to remove the excess bone growth over the cover screw. It is     

a spring loaded instrument with a blunt needle and sharp milling blade. The needle is       

placed in to the cover screw hole; activate milling by pushing on the spring and rotating     

the blades around the cover screw.  

3. Short screw driver; Used to tighten the cover screw.  

4. Long screw driver; Used to loosen the cover screw during the second stage surgery.  

5. Hexagonal screw driver; Used to tighten or loosen healing caps on to abutments.  

6. Hexagonal screw driver, long (inner hexagon); Used to tighten or loosen healing caps on to 

the abutments.  

7. Hexagonal screw driver ( outer hexagon); Used to place or remove the hexagonal cover 

screw on to the fixture.  

8. Gauge; Used to measure the depth from the head of the fixture to the gingival margin.  

9. Abutment clamp; Used to hold the abutment and rotate it on to the hexagonal nut located 

on the head of the fixture.  

Robert Hass conducted a study on branemark single tooth implants. The common 
complication occurred was screw loosening. Acceptable implant function was noted clinically 
and radiographically. This encouraged the use of implants for single tooth replacements35.  

 

Titanium Instruments.  

1. Forceps; There are of two types. Titanium tipped stainless steel instrument and other 

made entirely of titanium.  

2. Titanium bowl.  

3. Abutment; It is made of titanium and available in 3.0, 4.0, 5.5, 7.0, 8.5, & 10.0mm 

length. Each abutment cylinder size has a corresponding abutment screw for use with 

that particular size.  

4. Healing cap; It is a plastic cap that fits in to the threads of the abutment screw.                      

Merle compared the geometric forms of five interchangeable implant prosthetic 

retaining screw. The results revealed significant changes between the systems. It was 

concluded that by interchanging the components can introduce unknown variables in 

treating the patients35.  
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Surgical procedure  

The incision line is marked using the dissector and is marked 10mm away from crestal ridge 
region. Make the surgical incision with no. 15 blade and cut through the mucosal tissue. The 
periosteum is cut carefully 5.0mm below the crestal ridge. Expose the alveolar crest using 
dissector. Remove adequate crestal bone to create an adequate width and check the fixture 
length prior to insertion. Use pilot and twist drills to create the fixture site. Use counter sink 
once fixture site is enlarged to 3.0 or 3.15mm35.  

All the above procedures are done at a speed of 2000 rpm. Next tapping of fixture site is done 
using screw tap attached to the hand piece. Do not apply pressure during threading and 
continue irrigating the site. When threading is completed to the desired depth, remove the 
screw tap by activating the reverse button on the control unit. Fixture mount attached to the 
fixture in hand piece is brought near the surgical site. The fixture is installed without 
irrigation until the horizontal hole of fixture has threaded in to the site. Use cylinder wrench if 
resistance is encountered35.  

After complete insertion of fixture remove the fixture mount. Position the cover screw on to 
the fixture and use low speed hand piece to engage the threads. Final cover screw tightening 
is performed manually. Flaps are sutured with 3/0 nylon suture material using interrupted 
vertical matters suture to achieve primary closure35.  

               In second stage surgical procedure, first surgical incision is made 5mm in length to 
locate the center of cover screw. Punch blade needle is inserted in to the cover screw center 
hole, pushed apically, and rotated to cut tissue circumferentially. Use screw driver to remove 
the cover screw. Depth gauge is used to measure the depth of tissue between the fixture head 
and gingival margin. In maxilla, the abutment selected may be 1mm above or at the level of 
gingival margin. In mandible abutment should be one to two millimeter higher than the 
gingival margin. After this healing cap is placed over the abutment and the site is packed with 
surgical pack and sutured35.  

 

Prosthetic procedures  

After 3-4 months of healing, impression copings are used to obtain impression of implant 
location. The impression can be obtained by open method or closed method. Following which 
implant analog is placed over the impression copings and cast is poured. Over this implant 
analogs abutment analogs are placed over which wax pattern is made which is casted. This 
restoration is either cemented or threaded over the implant35.   

               Ban Fui Tan studied the critical bending moment of implant abutment screw joint 
interfacesof various implant systems and stated no difference between various implant 
systems, implant diameter, and torque levels. The torque level mentioned by the manufacturer 
should be followed35 .   

 

 

��



The Ankylos Implant system  
This implant system is a product of Dentsply, Friadent, which is a endosseous root form 
implant made of commercially pure grade 2 titanium. The implants are available in various 
lengths and diameters. For ease of identification the system is color coded by diameter 3.5 
mm , Red, 4.5mm yellow, 5.5mm blue and7.0mm green36.  

 
This implant is indicated for surgical placement in the upper or lower jaw to provide a root 
form means for single or multiple unit prosthetic appliance attachment. These can be placed 
with a conventional 2 stage surgical process with an option for transmucosal healing or can 
be placed in a single stage surgical process for immediate loading36.     

 

 

Intended use of system  

1. Implant supported prosthetic concept:  

         Single tooth restoration, retaining bridges and full dentures.  

2. Implant supported prosthetic restoration:  

          Two � stage procedure.  

3. Time of implantation:  

          Immediate implant placement, Delayed implant placement, Late implant placement.  

4. Drills, reamers and taps:  

          Preparing implant site, implant placement.  

5. Handle for Ratchet, Ratchet, Ratchet inserts:  

          Preparing implant site using reamers and taps also to � implant placement.  

6. Paralleling Guages:  

         Allignment aid when drilling pilot and parallel holes.  

7. Tweezers (titanium):  

        Grasping objects.  

8. Assembly device, insertion instruments for narrow gaps placing implants in single                

tooth gaps of less than 5 mm.  

9. Instrument handles extralong:  

         Implant site preparation using the reamer and tap.  

10. Insertion handle for implants extralong:  
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 Implant placement.  

 Diner studied the effects of external geometry and occlusal load magnitude on bone failure 
modes for 5 commercially available denture implants. They stated up to 300 N of occlusal 
load, compact bone was not over loaded for any implant system. A 100 N load, over loading 
characteristic of implant was dependent on geometric shape36.  

 

Surgical procedure  

After incision and flap elevation, round but is used to make purchase point over the bone after 
which pilot drill in a speed range of 800 rpm is used to make the osteotomy. Once implant 
site has been drilled, shank hole corresponding to the tapered core of the implant is enlarged. 
Insert an implant matching reamer in to the ratchet insert and then in to the ratchet. Ream the 
implant site clockwise without exerting pressure. Gentle pressure may have to be exerted 
when preparing last quarter of the implant site. After reaming, upper edge of the reamer must 
be slightly below the bone crest, if this is not the case, increase the implant site depth. In very 
less dense bone reamer can be rotated counter �clock wise with gentle pressure to condense 
the bone. Now insert an implant matching tap in to the ratchet insert and then into the ratchet. 
Tap the thread clockwise. After tapping remove the tap by rotating it counter clock wise. In 
very less dense bone, site need not have to be tapped. Implant thread is designed to be self 
tapping in such cases36.  

                      Correct insertion instrument is seated over adapter and rotate the selected 
implant in to place to avoid heat necrosis. Should the implant jam before the polished collar is 
reached, remove the implant and retap the thread. For final positioning of the implant, remove 
the handle and place the reversible ratchet on the insertion instrument. Guide the ratchet 
insert stud with an open end wrench. Once final position has been reached use integrated 
screw driver to loosen the retaining screw in the adapter and remove the insertion instrument, 
adapter and ratchet36.  

                     Extra long instrument handle can be used instead of the ratchet in hard to reach 
maxillary areas. Implants are leftcovered with soft tissue flap for 3-4 months in submerged 
healing. A sulcus former is placed over implant and edges of the wound are adapter to sulcus 
former using mattress suture for transgingival healing36.  
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BioHorizons Implant System  
Indications   

Single tooth replacement (mandibular central lateral incisor, maxillary lateral incisor)  
Design:   

Square thread design � imparts 10 times less destructive stresses, maximize compressive 
low transfer, Excellent primary stability   

      3 different thread forms � for different bone density.   

      Square thread   

      Conventional V thread   

      Coronal 2/3rd parallel walls � initial stability, surgical simplicity.   

      Apical taper   

      -Self tapping apex�simulates convergent roots                          
Diameter: 3.5, 4, 5, 6mm.   

 Length: 9, 12, 15mm   

 Threads: D2, D3, D4   

     6mm diameter implant � used in posterior extraction sites   

     3mm implant � missing laterals mandibular incisors   

     -Surface treatment � RBM (Resorbable blast media, pure titanium oxide)          -   
Hydroxyapatite � used in soft bone.   

        D4 type bone -D4 implant37 

 

Advantages   

1 Less marginal bone loss because of 0.5mm length polished collar = better esthetics.   

2 Spiralock technology reduces the chances of screw loosening.   
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The IMZ � Interpore  Osseoinegrated Implant System 

Intra mobile cylinder and 2 stage osseointegrated implant system with an intramobile element 
was developed by Dr. Axel Kirsch over 17years ago. If rigid fixed prosthesis were placed 
between a natural tooth unit and an ankylosed implant with no shock absorbing element one 
of the following occur38.  

1. Flexure of the metal substructure which would fracture veneers.

2. Bone resorption under implant, natural tooth or both.

3. Cement that bonds the rigid cast appliance to the natural has a high modulus of

elasticity and cement bond could fail.

4. Micro movement of the retainer on the natural tooth could create continues micro

trauma causing complications to natural.

�	



5. Failure of solder joints.  

 

The implant shock absorbing mechanism IME reacts to the applied forces in a manner similar 
to natural dentition. A cylindrical implant configuration combined with a spherical apical area 
and a viscoelastic IMF provides for the transfer of occlusal forces evenly to the bone � 
implant interface. The IME is made from polyoxymethylene which was introduced in 1961 
by E.I. pont de numours & co.   

                  Extensive testing of IME was done, which was subjected to 9,00,000 to 1.2 
million continuous cycles of a cyclic load of 10 lb at 70 times per minute, which equates to 
approximately 550 days of use. Test data revealed dimensional changes not exceeding 
0.0127mm & polyoxymethylene appeared to be a very durable and resilient material that does 
not undergo significant dimensional changes when subjected to cyclic forces38.   

 

Uses of implant   

 

1. Single tooth replacements.  

2. Unilateral free end saddle.  

3. Bilateral free end saddle.  

4. Wide edentulous span.  

5. Fully edentulous span.  

 

In fully edentulous span either,  

2 implant connector bar � overdenture with an internal clip fixation.  

3-4 implant custom designed connector bar � overdenture with internal clip fixaition.  

5-8 implant with a screw on type of denture which is totally implant supported.  

5-10 implants with fixed cast removable bridge work.  

 
IMZ IMPLANTS  

Available in 2 diameters- 3.3mm & 4.0mm. 3.3 diameter in 8mm, 10mm, 13mm & 15mm 
lengths. 4mm diameter in 8mm, 11mm, 13mm, & 15mm lengths. CPTi that is coated with 
titnaium plasma spray is used. Coronal 2mm is not coated but highly polished. The plasma 
spray coating is a very fine grain titanium powder applied to the CPTi cylinder in an argon 
environment under high temperature pressure & velocity. This would increase the surface 
area by 6 fold.   

A set of 6 internally & externally irrigated precision drills have been designed for   atraumatic 
preparation of osseous receptor site38. 

�




      

 

Prosthetic phase  

Transmucosal implant extension is placed over the implant body to which may be attached 
different components like implant post, II stage healing screw and intramobile 
extension(IME). 3 implant post sizes are available with a transmucosal implant extension of 
corresponding size, one for 3.3mm implant ant two for 4mm implant, among this one is 2mm 
high and the other is 4mm high38.   

              TIE is removed from the implant and connected to impression post and this assembly 
is placed over superior portion of seating instrument, carried to the implant site and screwed 
in to position in the implant body. Now impression is made of entire assembly, after which 
TIE is separated from the post and repositioned over the second phase healing screw and this 
assembly is placed over the implant body. Implant analog of appropriate diameter is screwed 
over the impression post, which was placed over the implant during impression making. This 
assembly, implant analog, impression post is now repositioned in final impression and cast 
poured. Impression post is removed from master cast and metal laboratory analog of IME is 
placed over implant analog and tightened firmly on which prosthesis will be fabricated38.   

Coronal fixation screw and frame waxing  

                  IME should be replaced annually hence all prosthesis was designed to be 
retrievable. Titanium occlusal screws (11mm or 17mm) are used for prosthesis fixation. 
Particular screw is placed over laboratory IME and articulator closed to verify adequate 
vertical dimension, if not screw is reduced by cutting the threaded end to obtain screw head 
position approximately 1mm out of occlusion38.  

Intimate adaptation of the final casting to the occlusal fixation screw is essential for proper 
retention of the prosthesis to the implant. Prefabricated, precision, machined plastic sleeves 
that adapt over the fixation screw are used over which wax patterns are carved. Precision 
attachments are used when implants are attached to natural teeth and frame work try in should 
always be done on the metal laboratory IME. Because, if done on compressible 
polymethylene IME, it would castaway the defects in the castings38.   

              During insertion of fixed � removable prosthesis, first fixed part of fixed � 
removable prosthesis is cemented over natural abutment teeth. The removable portion of the 
restoration is then positioned over the implant, seating precision attachment components 
together and the implant � born pontic on top of the IME. Titanium fastening screw is seated 
through the prosthesis and tightened firmly with the hand screwdriver. Indira G. Sahiwal 
studied various non threaded endosseous implant under radiographic film and documented 
features that would help dentist to identify variuos implants they devised tables  and floe 
charts to describe various identifying features38.  
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Innova Implant System  
Endopore implants 39 

1 Unique, truncated cone shaped design, multilayout porous surface � 3 dimensional 

bone ingrowth.   

2 With threaded implants the fixation which occurs allow for rotation movement of 

the implant with endopore resistance to vertical, horizontal, and rotational 

movement.   

3 Implant abutment junction   

                           Internal hex   

                           External hex   

4 Abutment platform 4.8mm   

5 Diameter 3.5,  4.1,   5mm   

6 Length: 5, 7 ,9,  12mm   
7 Collar height: 1.8-2.8mm -Smooth coronal region   

8 Abutment types are UCLA, UMA, Dalla Bona, Over denture system.   

9 Surface treatment � Acid wash surface, hydroxyapatite surface, TPS surface,  

Machine surface   

Advantages  

              A secure, three-dimensional interlocking interface with bone   

              Predictable and minimal crestal bone remodelling   

              Greater surgical options with shorter implant lengths   

              An uncomplicated surgical sequence   

              Minimal instrumentation and inventory39   

 

UNITI Implant System   
- Single or two stage surgical protocol.   

- Consists of straight abutment (4.3mm).   

- Tapered abutments   

- Ball abutments   

 

 

Design  

-Diameter: 3.3, 3.7, 4.3, 5.3, 6mm � Based on every cervical diameters of natural teeth.   

-Length: 10, 13, 15mm   
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Anatomic root shape   

-Upper 1/3rd � Cortical component of implant body is parallel sided with shallow threads one 
continuous pitch of 0.9mm � ideal atraumatic placement in dense cortical bone � optimal load 
transfer.   

-Lower 2/3rd � cancellous component � anatomic taper and sharper, deeper threads (0.35mm) 
are nearly horizontal � high degree of stability in cancellous bone.   

-Self cutting slots in the apical portion � accommodates displaced bone volume during 
implant insertion - prevents bone chips being packed at the base of the osteotomy site.   

-Implant tip is rounded   

-Microgrip surface � osteoconductive high porosity surface 1-5 micron.   

-1mm highly polished collar � better soft tissue integration.   

Implant abutment connection � twin hexagon internal connection.   

The twin hexagon is sandwiched between two solid cylindrical guides above and below the 
hexagon � high degree of stability and stress distribution   

Micro gap free and bacteria proof joint   

The deep internal connection with an abutment extending 3.3mm into the implant body � 
offers strength and stability.   

Indications  

Single tooth replacement   

Multiple teeth replacement   

Advantages  

Biological root form suited for immediate extraction cases.   

Wide diameter neck + tapered form = ideal for peri-implant defect size in sockets  

(obviates additional augmentation materials)  Wide 
platform � esthetic emergence profile.   

Tapered root � minimizes risk of damaging adjusting teeth and structures.   

 

Astra Tech Implant System  
- Two stage implant � manufactured from pure titanium   

- Submerged implant   

- Got unique conical seal design   

- Surface treatment   

- Grit blasting � Ti oxide particles   

- Conical head   

- Taper is 11°   
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Implant components 

- Fixture (length 8-19mm; Diameter 3.5 to 4mm)

Self tapping   

Parallel sided  

- Cover screw

- Abutments

Healing abutment   

Straight and angled abutment (20-30°)  

Uni abutment (20° & 45°)   

- Drills

Twisted drill   

Tiger drill � Ti N coated with laser etched bands.  

Advantages  

Implant abutment junction is conical junction � prevents microbial contamination  

Fixed detachable implant supported prosthesis retained with precision attachment. 

The implant supported maxillary anterior, fixed detachable prosthesis is often fabricated with 
a gingival flange to enhance esthetics and phonetics. However only the dentist can remove 
the prosthesis and the esthetic labial flange invariably impedes patient access for cleaning. A 
2 piece, fixed detachable prosthesis that incorporates a substructure retained with 
conventional set screws and a superstructure retained with precision attachments has been 
developed by Steven Margano. 40 

The substructure is contoured to facilitate for access for oral hygiene because it will 
be covered by superstructure and neither esthetics nor phonetics is a concern. The 
superstructure is easily removed by the patient for routine cleaning and can be designed for 
favorable esthetics and phonetics.40  

An alternate treatment method for fixed detachable hybrid prosthesis � a clinical report.  

The inability to consistently achieve a passive fit with multiple unit implant ceramo-metal 
prosthesis led to the development of fixed detachable hybrid prosthesis40.  

Short coming of screw retained prosthesis include: 

- Passive fit of the metal substructure may require sectioning and soldering after initial

fabrication.

- Access holes must be present to allow for screw tightening � compromise on esthetics and

occlusion.
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- Complex clinical and laboratory techniques.  

- Loosening of screw  

- Fracture of various components.  

 

A criterion for optimal fit of implant abutments in implant fixtures is 10 micro meters or less, 
which is difficult to achieve consistently with fixeddetachable hybrid prosthesis made with 
conventional methods and materials.  

                  This technique by George Cobb et al uses cement retention for the hybrid 
prosthesis. This may not initially produce a perfectly passive fit but use of disclosing media 
and adjusting the internal aspect of the casting can result in non-binding, fully seated 
prosthesis.Although the possibility exists that sectioning, indexing and soldering may be 
required to obtain a passive fit, but modification of the internal aspect may be sufficient in 
majority of the case. Elimination of the screw access hole, will improve occlusion and 
esthetics and yet permit retrievability of the prosthesis for hygiene and repair. Also the 
problem of fatigue component fracture and screw loosening are eliminated40.  

Disadvantages of cement retained prosthesis:  

- Selection and milling of modification (prepable) abutments requires an experienced 

clinician and technician. 

- Implant angulations beyond 15 degrees may require angled abutment or a castable abutment 

to achieve an acceptable path of insertion. 

- Numbering or other methods of matching the correct abutment and orientation of correct 

implant fixture is imperative. 

- Patient with limited interarch space � may compromise retention and resistance form for the 

framework/ abutment interface, or it may result in framework with deficient thickness or 

insufficient space for setting denture teeth.  

-  

 

Inaccurate Fit Of Implant Superstructure: Efficacy of Preci-disc  

System for The Correction Of Errors  

The preci-disc system is designed to compensate for casting inaccuracies and to decrease 
stresses generated on the superstructure and implant components41.  

           A primary objective in fabricating an osseointegrated implant superstructure is to 
achieve a passively fitting prosthesis. The failure to produce passive fit leads to stresses in the 
screw retained prosthesis when the superstructure is connected to the abutment. This can 
result in mechanical failure41.  
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To optimize fit:   

- Accurate impressions  

- Master cast fabrication  

- Accurate casting  

- Preci-disc system  

 

The Preci-disc system  

Titanium Preci-discs, 0.7mm thick are fixed to the metal casting with an anaerobic bonding 
composite. The shape of these titanium rings is said to allow the correction of both vertical 
and lateral fit discrepancies. Gap arising from errors during the clinical and laboratory stages 
are filled with resin composite.   

Selection Criteria 

When osseointegration was first introduced into North America in 1981, the dominant force 
was the Branemark implant. Few manufacturers were on the scene, and there was a paucity of 
selection and training. Approaching a new century, some 19 years later, more than 25 
manufacturers compete for market share in the United States alone. Worldwide, the number 
of implant companies is at least -1- or 5 times greater. Table" 1 lists 21 manufacturers who 
responded, either completely or in part, to a questionnaire related to their products. The 
industry has gone from 3 or 4 basic designs to more than 95 variations, clones, and 
proprietary designs. The clinician has more than 1,300 implants and 1,500 abutments to 
choose from that vary in material, shape, size, diameter, length, surface, and interface 
geometry.  
Reported recommended tightening torques range from none given to 1 to 5 per manufacturer. 
Eleven companies manufacture implants from titanium alloy, 7 from CPT4, 6 from CPT), and 
1 each from CPT2 and CPTl. Two specifically indicated that even though they use CPT3 
and/or CPT4, it has the elemental purity of grade CPTI (Astra Tech and Implant Innovations). 
Seven elected not to report tolerance specifications, which may mean that they are proprietary 
secrets, exceptionally good, or embarrassingly poor. Thirteen reported tolerance specification 
at: t-12.7 pm or better. 
 In the mid- to late 1980s the industry standard was t-25.4 pm, which meant that critical areas 
on the implant could vary by as much as 51 pm. Based on the survey results, that standard has 
been improved to half that much. The best tolerance reported was 6 pm (Friadent), with 
several others close behind at 8, 10, and 16. The number of inspections given to an implant 
body, from the start of production to inclusion into inventory, ranged from 3 to 41, with the 
majority reporting between 8 and 20 inspections.  

 
                With so many choices, so much advertising, and so little reliable scientific data 

available, how does one choose? As starters, perhaps ethical conduct, corporate morality, 

 professional conduct,  and veracity in advertising and promotion could be considered. From a 

purely personal clinical perspective, there are 10 criteria 
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(1) predictable osseointegration;  

(2) controlled clinical studies that validate performance over a 5-year period or longer in 

different bone quality, loading, and restorative situations;  

(3) optimal surface interaction with bone; 

(4) prosthetic flexibility and applications;  

(5) cost-effectiveness-quality versus cost; 

(6) excellent tolerances;  

(7) tissue friendly/interface seal; 

(8) interface stability/screw stability 

 (9) user-friendly, i.e., easy surgery, easy restorative; and  

(10) optimal emergence profile and esthetics. Perhaps engineering elegance, simplicity, 

refinement, and design logic can also help in the selection process. Presently, no one single 

design or manufacturer answers to perfection all of the above criteria and considerations 

because of the variance of the very substrate under consideration. Fortunately for the 

profession, the clinician, and the patient, today several come very close to meeting those 

needs. 2 

 

Five techniques for single tooth replacement on endosseous root form implants. Jay R. 

Friedman.   

Internally hexed and threaded root-form implants provide the clinician with many new 
treatment options for single tooth restorations. Coupled with an interlocking hex on the 
abutment, they provide stability for single tooth restorations while maintaining the options of 
screw or cement retention. Five techniques for fabricating single tooth restorations are 
presented. Clinical and laboratory evaluations of implant angulation, quantity and quality of 
the gingival tissues, and limitations in vertical height are discussed in relation to design and 
abutment selection, and laboratory procedures for each restoration. These techniques permit 
design of each restoration to meet the unique anatomic, functional and esthetic needs. Both 
screw-retained and cement-retained abutments and prostheses are discussed42. 
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Technique 1  

The two-piece titanium alloy component is prepared to receive a cemented crown, provided 
the following criteria are met: The long axis of the implant must be parallel to the long axis of 
the adjacent teeth; there must be sufficient vertical height to accommodate a cemented crown 
on the prepared abutment; and there must be at least a 2 mm thickness of mucosa to provide a 
subgingival margin for esthetics. A supragingival margin can be created for the restoration 
when esthetics is not a concern. 42 

The coronal portion of the sheath is shortened and prepared on the working cast using a 
carborundum disc. Margins are placed 0.5 mm subgingival. The retention screw is cut flush 
with the top of the prepared abutment and provisional restoration is made. 42 

 

Technique 2  

When the implant is parallel to the long axis of the adjacent teeth, but there is limited vertical 
height, the two piece, hex-locking abutment can be used to fabricate a combined post-and-
crown prosthesis. 42 

On the working cast, the sheath is shortened and prepared with grooves for mechanical 
retention. A framework pattern is waxed over the sheath and cast to the titanium abutment in 
type IV noble alloy after a low temperature burnout. Processed resin is applied to the 
framework to complete the prosthesis. Access to the fixation screw can be maintained 
through the occlusal surface. After clinical placement, the occlusal opening is filtered with 
composite resin. 42 

 

Technique 3  

When the long axis of the implant is not parallel with the clinical long axis of the neighboring 
teeth, a pattern can be cast to the two-piece, hex-locking abutment to change its angle, 
provided criteria previously cited for this abutment are met. This technique is normally used 
when the needed angle of correction is other than 15 or 30 degrees from the long axis of the 
implant and esthetics is not compromised. 42 

The abutment sheath is shortened and prepared with grooves for mechanical retention, and a 
gingival margin is defined. A pattern corresponding to the desired abutment angle and 
slightly bulkier than the final desired shape is waxed over the sheath. The center screw is 
removed from the abutment, and a reservoir sprue is attached to the pattern enveloping the 
sheath. After a low-temperature burnout, the pattern is cast in type IV noble alloy. 42 

The casting is divested and blasted. The permucosal section of the abutment is highly 
polished. The center screw is cut perpendicular to its long axis, reducing it to the level of the 
sheath. After placement of the custom-made abutment, conventional indirect techniques are 
used to make the restoration, which is cemented permanently or provisionally. 42 

 

Technique 4  

When the long axis of the implant is not parallel with the clinical long axis of the neighboring 
teeth by approximately 15 to 30 degrees, the three-piece preangled abutment can be used. 
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There must be acceptable gingival thickness to establish margins at 0.5 mm subgingival for 
esthetics. The preangled abutment can initially be used on the working cast to fabricate a 
provisional prosthesis. 42 

 

Technique 5  

The plastic abutment pattern is used primarily in the anterior maxillae when esthetic 
requirements preclude the use of a screw-retained abutment. These cast abutments are needed 
when the quantity and quality of the mucosa is limited, and/or when the implant extends 
above the mucosa crest and overlapping of the implant with the prosthesis is necessary for 
esthetics. 25 The coronal section of the abutment pattern can be severed from its base with a 
rotating disk, and reattached at the desired angle with autopolymerizing acrylic resin. All 
undercuts are blocked out with additional resin and the coronal section prepared. The finished 
pattern is removed from the working cast, sprued at the coronal section, and cast in type IV 
noble alloy. The casting is divested and blasted with nonabrasive glass beads, then refined 
and finished by use of conventional laboratory procedures. The permucosal section of the cast 
abutment is highly polished. The custom abutment is cemented into the implant with 
composite resin cement, and the final preparation is made clinically. 42 

 
The design and fabrication of fiber-reinforced implant prostheses.   

              The use of fiber composite technology in the creation of metal free implant 
prostheses may solve many of the problems associated with a metal alloy substructure such as 
corrosion, toxicity, complexity of fabrication, high cost, and esthetic limitations. As far as the 
veneer is concerned, the overlaying composite or denture base resin veneer will chemically 
bond to this fiber-reinforced composite substructure. In contrast, denture base resin does not 
chemically bond to the metal substructure currently used for full-arch implant prostheses. 
Additionally, there is no need to mask an FRC metal substructure with opaque materials to 
attain a good esthetic result. For partial-arch prostheses, composite materials have distinct 
advantages over porcelain veneers; the former are less brittle, do not wear the opposing 
dentition, may be reparable, and chemically bond to the FRC substructure43.  

            Decreased rigidity may result in fewer fractures of an opposing complete denture and 
a difference in the strain placed on the dental implant/bone interface Laboratory and clinical 
research evaluating glass fiberreinforced composite prostheses used to restore and replace 
teeth has shown that these materials exhibit excellent mechanical properties and can form a 
chemical bond to resin-based veneer materials such as those used in the fabrication of certain 
types of implant prostheses43.  

            To meet the demands of implant prostheses, substructure materials supporting the 
prosthesis should meet criteria already established by Cox and Zarb. These materials should 
do the following: (1) be biocompatible in the oral environment, (2) fit the implant system 
with a high degree of precision, (3) have sufficient mechanical properties, (4) reduce the 
material costs to a minimum, and (5) create the prerequisites for good esthetic results. FRC 
materials possess all 5 of these characteristics. 43 

Proposed Implant Prosthesis Designs  

Two different designs of fiber-reinforced composite implant prostheses have been developed 
and placed in human subjects. One design (screwretained, retrievable prosthesis) is used with 

		



implant abutments that allow for screw retained prostheses; the other design is used with 
abutments that retain prostheses with a luting material.  

             The system includes an (occlusal) screw retained, retrievable prosthesis design and a 
luted, nonretrievable prosthesis design. The FRC screw-retained prosthesis includes ceramic 
cylinders that are screwed into a standard (screw-retained) abutment and are designed to 
support, position, and retain the FRC substructure. The ceramic cylinders are made with 
horizontal grooves on the facial and lingual surfaces and vertical boxes on the proximal 
surfaces that facilitate the placement and adaptation of the FRC material, which is placed on 
and around the cylinders when the substructure is fabricated. Cylinders have been made from 
pressed ceramic materials such as Finesse (Ceramco) and 3G (Pentron, lnc). The use of 
zirconia-reinforced alumina cylinders is now being explored. 43 
              The ceramic cylinder is air-particle abraded with aluminum oxide and etched with 
hydrofluoric acid to facilitate adhesive bonding between the ceramic cylinder and the FRC. 
Silane coupling agent then is placed on the ceramic surface before the addition of unfilled 
resin and the unidirectional, continuous-fiber FRC. Ceramic cylinders have been made with 
different vertical heights and with a variety of angles between the proximal boxes to allow for 
variation of implant height, location, and arch curvature. These special cylinders and methods 
for fabricating a variety of implant prosthesis components with FRC materials can be seen 
with an earlier alloy cylinder prototype. 43 

 

Proposed Procedures  

The occlusal screw channels are protected with silicone, then the ceramic cylinders are air-
particle abraded, etched, covered with a silane-coupling agent, and then unfilled resin. Strips 
of FRC are placed and polymerized in the cylinders' proximal boxes, buccal surfaces, and 
lingual surfaces, and wrapped around the entire substructure. An additional layer is added to 
the cantilevers, perpendicular to the previous layers of FRC. The substructure is covered with 
aluminum foil, and a matrix is created with vinyl polysiloxane putty. The substructure is 
removed from the cast, and aluminum transfer copings are screwed into the master cast. The 
verification index is made by pouring resin into the putty matrix. After the accuracy of the 
master cast has been confirmed, the verification index is used as the foundation for setting the 
teeth. The denture setup is flasked and boiled out, leaving the verification index on one side 
of the flask and the denture teeth on the other. The verification index is removed, the FRC 
substructure is replaced, and PMMA resin is packed. The prosthesis is polymerized, finished, 
and polished. 43 

          For the luted prosthesis, a combination fiber and particulate composite coping is made 
to fit over and bond to the standard solid metal abutment. As with the ceramic cylinder 
described above, this FRC coping is designed to support, position, and retain the 
unidirectional, continuous fiber FRC substructure. This coping also is fabricated with 
horizontal grooves on the facial and lingual surfaces and vertical boxes on the proximal 
surfaces that allow for precise, easy placement and adaptation of the unidirectional FRC 
material placed on and around the copings when the substructure is fabricated. The oxygen-
inhibited layer is maintained on the surface of the coping to facilitate adhesive bonding 
between the composite coping and the FRC. Composite copings also have been made with 
different vertical heights and with a variety of angles between the proximal boxes to allow for 
variation of implant height, location, and arch curvature43.     

	




For both the screw-retained and luted partial prosthesis designs, a particulate composite 
veneer can be placed over the substructure. This hybrid particulate composite is added 
directly to the oxygen-inhibited layer of the finished FRC substructure. Additional layers of 
composite are placed and built to the full contour of the prosthesis. After the final light-
initiated polymerization, shaping, finishing, and polishing, the prosthesis is placed in an oven 
to additionally to polymerize the composite materials and provide optimum esthetic 
properties. The composite material offer many advantages over ceramic materials; the latter 
are more brittle, may cause harm to the opposing natural dentition or acrylic denture teeth and 
may place greater impact loading on the supporting teeth or implant. 43 

 

The Spectra-System implants.   

(Dentsply/Implant Division, Encino, Calif.) Provide three different externally threaded root-
form body types: basket with threads, screw, and ledged, with apical threads to engage 
cortical bone. In areas here cortical bone cannot be ideally engaged, the system also provides 
a hydroxyapatite-coated cylinder design.Each implant in this report was placed by use of 
convention non-trauma surgical procedures with internally irrigated drills. After a submerged 
healing period of 3 to 6 months, the implant was re-exposed and clinical osseointegration was 
verified42.  

The implant body type is not a concern because all the implants share the same internal hex 
and threaded prosthetic abutment connection. This connection bevels inward from the outside 
circumference of the implant neck to a 2.5 mm wide internal hex. This hex extends 
downward for 2 mm parallel with the walls of the implant before changing to internal threads. 
The abutment diameter selected must match the 3.5 mm or 4.5 mm outside diameter of the 
implant neck42.  

            Three titanium alloys (6A14V) and one castable plastic pattern are the abutment 
options for single tooth restorations with the Spectra-System implants. All abutments have a 
bottom hex that interlocks with the internal hex of the implant to prevent rotation. In the 
titanium alloy components, the hex is tapered to provide a press fit that tightly wedges into 
the implant's hex to resist lateral forces on the prosthesis. The titanium alloy components 
include a straight, two-piece hexed sheath with an independent retention screw and three-
piece angled abutments that consist of a base, a head angled at 15 or 30 degrees, and a 
retention screw.The one-piece plastic component is a laboratory burnout pattern used to 
fabricate a cast, cement-retained abutment. It consists of a coronal section that can be angled 
and prepared, a per mucosal extension that seats flush with-the top of the implant, a bottom 
straight-walled interlocking hex, and an apical extension that fits between the implant's 
internal threads for cement retention. The finished cast abutment is cemented into the implant 
with composite cement42.  

              To select the optimum abutment design and method of connection, both clinical and 
laboratory evaluations are needed. Initially, the long axis of the implant must be evaluated 
relative to the long axis of the remaining dentition. This relationship will determine whether a 
straight abutment is acceptable or whether an angled abutment is required to achieve clinical 
parallelism. 

               The quality and quantity of the mucosa forming the sulcus around the implant must 
also be evaluated. When the tissue is thick and bulbous, a screw-retained abutment can often 
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be used. The thicker tissue permits the fixation screw to penetrate the base of the abutment 
and engage the internal threads of the implant before the long axis of the abutment changes 
angulation. This thickness also permits placement of subgingival margins in areas where 
esthetics is needed. When the tissue is thin, a cast cement retained abutment can change its 
angulation at the neck of the implant if necessary. This option may be important in the 
anterior maxillae where esthetics is often challenging. 

            Limitations in vertical height must also be evaluated. This dimension will determine 
the type of prosthesis that can be made. With limited vertical height, a cement retained crown 
may not be acceptable. Where the top of the implant extends above the crest of the residual 
ridge, a cast, cement-retained abutment can allow the restoration to overlap the superior 
aspect of the fixture for esthetics. 42 

 

 

 

 SUMMARY  

 

A well documented fact is now the long-lasting predictability of dental implants. Almost all leading 
manufacturers can claim success rates in excess of 90%, and for more than 10 years, the more 
advanced systems are well above that. The astute clinician is able to work and treat number of 
implants well. The long-term stability of the abutment and the prothesis has been the problem area. 
Due to a number of factors, tremendous progress was made in this region. Critical tolerances for 
machining have improved in the last 20 years and will probably continue to improve with further 
advances in technology and strong competition from the industry. 

 Abutment relations have been reassessed from an engineering perspective and improved and 
refined significantly. In the fields of screw technology, torque and application, a lot has been 
learned. Although there are considerable redundancies in the abutment design, the subtle 
differences among the components are evident, notable and often clinically important. Various 
innovations in the design,manufacturing and casting process had made rehabilitation procedures 
easy even in the most challenging scenarios.New geometries of the interface have been made 
available which improve the stability of the abutment and simplify the restoration process. There 
was a gradual but profound transition to internal links.  

This writing has introduced 2 new internal connections as well as an internal interface clone. 
Industrially speaking, it is highly reasonable to conclude that all major manufacturers who do not 
currently have an internal connection with their design options are working for this. The extended 
model life has been improved by the dimensions of the external hex along with enhanced binding 
and resistance, updated loading systems, better torque and higher torque applications. However, it is 
unlikely that the external hex will survive long into the new millennium with an excellent variety of 
new interfaces.  

Today, the internals are more robust, physically stronger, easier to repair, more esthetic and 
certainly more user-friendly. The new entries in this area learned a lot from the hexagonal 
experience and applied it to every aspect of implant therapy.  

 ���	����&������6� joint efforts to improve product quality and health have also brought renewed 
confidence and security to patients and clinicians alike. Developing more stable and secure implant 
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/ abutment connections has transformed the company into more user-friendly cementing protheses, 
from the difficult and troublesome screw-packed FPD and single-tooth restore. This trend continues 
and the fate of the restoration of gold film can be predicted by screw retained FPD and one implant 
restorations. As a result of market pressure for simplicity and stability, this phenomenon will 
eventually continue.   

More refinements in ceramic engineering will lead to further changes in combination abutments of 
all ceramic and ceramic / metal products. Due to an internal link that makes a possible greater 
thickness of porcelain in the vital interface, some implant-to-abutment interface models (Friadent, 
Replace Select, Camlog, Astra Tech etc.) are in a position for this innovation.  

 In this dynamic engineering environment, it is almost impossible to keep up with the vast array of 
hardware available. Color coding of components usable in some systems has been a small but very 
commendable step towards user friendliness. Color coding for products but also labeling should be 
widely used across the industry. It is strongly recommended. Several companies made enormous 
strides in simplification in the catalog in combination with simplicity.  

Friadent, Nobel Biocare, Steri-Oss, Implant Innovations and Astra Tech all offer excellent 
examples.  The implant has come in full circle and its related components. The original Branemark 
3.75 mm diameter was a result of 4 mm titanium bar stock in Goteborg, and the easy way of putting 
the screw into bone was through its horizontal interface design2. Today, substantial technological 
sophistication and internal analysis are primarily dedicated to the development of new components. 

With the advent of precision machining and accuracte digital dynamic processes,no ideas are 
impossible to implement and execute.  For maximum quality and marketing differentiation, each 
detail is prepared and delivered.This not only enhances the marketing strategies,with this it truely 
welcomes another horizon which will be even better to look upon,to be studied and to be admired . 
There have been great progress and feats achieved, and there will surely be great outcomes in the 
next century.  

Nevertheless, some things never change in some respects. Before the release of new drugs to the 
industry there is always a lack of independent lab testing and controlled clinical trials. Newer 
models should not be used as speculation, professional opinion and advertising positions but instead 
using scientific methods. Perhaps in the next decade this will no longer be a problem as the field 
matures and evidence-based treatment needs clinical verification before use.  
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Oral manifestations of psychosomatic disorders 
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Psychology has been defined as "speciality of science, which studies the 

working of normal mind, the perceptions, sense organs, the personality formation, 

learning, anger, stress etc"  Spering has called it "the science of individual behaviour 

and experience".  
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with the diagnosis and treatment of the disease of the mind and also tries to elucidate 

the diseases such as those in the twilight zone of mind and body i.e. the 

psychosomatic disorders" sparkling has defined it as "the study and the treatment of 
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profession of the interplay between psychological and organic factors in the causation 

and presentation of illness. 

Psychosomatic disorder, also called Psychophysiologic Disorder, condition in 

which psychological stresses adversely affect physiological (somatic) functioning to 

the point of distress. It is a condition of dysfunction or structural damage in bodily 

organs through inappropriate activation of the involuntary nervous system and the 

glands of internal secretion. [3]. The term psychosomatic is derived from the Greek 
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been known for centuries that psychological/emotional factors are related to many 

physical illnesses. Traditionally, we regard mind (psyche) and body (soma) to be 

separate, but where and how do they interact? As an answer, the basic concept in 

psychosomatic medicine was described clearly by Sigmond Freud, who used the term 
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used in 1818 by the German psychiatrist, Heinroth. Felix Deutsch in 1922 was 

probably the first author to introduce the term "psychosomatic medicine" [5]. The 
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charged with a high psychologic potential. Certain diseases which affect the oral 

mucosa may be the direct or indirect expression of emotions or 

conflicts.Psychosomatic disorders may affect almost any part of the body, though they 

are usually found in systems not under voluntary control. 

INTRODUCTION : 
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Physical symptoms may be exacerbated by psychological distress or may be 

due to entirely due to an underlying psychological disorders.  

Health- Health is a state of complete physical, mental and social well being and not 

merely the absence of disease or infirmity.1   

Mental health 

WHO- A state of well-being in which the individual realizes his or her own abilities, 

can cope with the normal stresses of life, can work productively and fruitfully, and is 

able to make a contribution to his or her community  

Stress Coined by Hans Selye  

It is an undesirable or health threatening response of the body, which is brought on by 

deleterious external influences (stressors) 

Stress is not what happens to someone but how someone reacts to what happens- 

Breivik et al, 1996 
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stressors, which may cause various physical manifestations. eg, asthma, back pain, 

arrhythmias, fatigue, headaches, HTN, irritable bowel syndrome, ulcers and suppress 

	�����������	���� 

 ������
�������	�	��������
�����'��������������������������	�
 

Influences of psychological processes on the biological processes is documented in 

Indian history in Ayurveda. According to Patanjali - ���������������to healthy mind, 
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Concept of psychosomatic medicine was given by Sigmond Freud 

Psychological Factors Affecting Physical Conditions 

Psychosomatic (psychophysiological) medicine has been a specific area of study 

within the field of psychiatry for more than 75 years. It is explained by two basic 

assumptions:  

1. There is a unity of mind and body (reflected in the term mind-body medicine)

2. Psychological factors must be taken into account when considering all disease

states.

The concepts of psychosomatic medicine are subsumed in the diagnostic entity called 

Psychological Factors Affecting Medical Conditions. This category covers physical 
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disorders caused by emotional or psychological factors. It also applies to mental or 

emotional disorders caused or aggravated by physical illness 

Stress Theory 

Stress -circumstance that disturbs or is likely to disturb, the normal physiological or 

psychological functioning of a person. 

� Walter Cannon -conducted the first systematic study of the relation of stress 

to disease. He demonstrated that stimulation of the autonomic nervous system, 

particularly the sympathetic system, prepared the organism for the fight or 

flight response characterized by hypertension, tachycardia and increased 

cardiac output.  

� Harold Wolff-observed that the physiology of the GI tract appeared to 

correlate with specific emotional states. Hyperfunction -associated with 

hostility. Hypofunction)associated with sadness.  

� Hans Selye - He considered stress a nonspecific bodily response to any 

demand caused by either pleasant or unpleasant conditions. 

Model of stress: General adaptation syndrome.  

Three phases: 

(1) the alarm reaction

(2) the stage of resistance-adaptation is ideally achieved

(3) the stage of exhaustion-acquired adaptation or resistance may be lost.

Neurotransmitter Responses to Stress 

Amino acid and peptidergic neurotransmitters 

� are also intricately involved in the stress response.  

� Studies have shown that corticotropin-releasing factor (CRF), glutamate 

(through N-methyl-D-aspartate [NMDA] receptors), and Î³-aminobutyric acid 

(GABA) all play important roles in generating the stress response or in 

modulating other stress-responsive systems, such as dopaminergic and 

noradrenergic brain circuitry. 
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Endocrine Response to Stress 

� In response to stress, CRF is secreted from the hypothalamus into the 

hypophysial-pituitary-portal system.  

� CRF acts at the anterior pituitary to trigger release of adrenocorticotropic 

hormone (ACTH).  

� Once ACTH is released, it acts at the adrenal cortex to stimulate the synthesis 

and release of glucocorticoids.  

� Glucocorticoids themselves have myriad effects : promoting energy use, 

increasing cardiovascular activity (in the service of the flight or fight 

response), and inhibiting functions such as growth, reproduction, and 

immunity. 

� This HPA axis is subject to tight negative feedback control by its own end 

products (ACTH and cortisol) at multiple levels, including the anterior 

pituitary, the hypothalamus, and such suprahypothalamic brain regions as the 

hippocampus. 

�  In addition to CRF, numerous secretagogues (substances that elicit ACTH 

release: catecholamines, vasopressin, and oxytocin.) exist that can bypass CRF 

release and act directly to initiate the glucocorticoid cascade.  

� Different stressors (e.g., cold stress versus hypotension) trigger different 

patterns of secretagogue release 

Immune Response to Stress 

� Part of the stress response consists of the inhibition of immune functioning by 

glucocorticoids.  

� This inhibition may reflect a compensatory action of the HPA axis to mitigate 

other physiological effects of stress.  

� Stress can also cause immune activation through a variety of pathways. 

CRF itself can stimulate norepinephrine release via CRF receptors lon 

the locus ceruleus -> activates the sympathetic nervous system (centrally and 

peripherally) and increases epinephrine release from the adrenal medulla.  

� Direct links of norepinephrine neurons synapse on immune target cells. 
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� Profound immune activation also occurs, including the release of cytokines: 

IL-1 and IL-6 which cause further release of CRF, which in theory serves to 

increase glucocorticoid effects and thereby self-limit the immune activation. 

Life Events 

� A life event or situation, favourable or unfavourable (Selye's distress), often 

occurring by chance, generates challenges to which the person must 

adequately respond. 

� Thomas Holmes and Richard Rahe-social readjustment rating scale after 

asking hundreds of persons from varying backgrounds to rank the relative 

degree of adjustment required by changing life events. 

� Accumulation of 200 or more life-change units in a single year increases 

the risk of developing a psychosomatic disorder in that year. 

� Persons who face general stresses optimistically, rather than pessimistically, 

are less likely to experience psychosomatic disorders; if they do, they are more 

apt to recover easily.  

Treatment of Psychosomatic Disorder 

GOAL: Mobilizing the patient to change behavior in ways that optimize the process 

of healing  

� General change in lifestyle 

� Specific behavioural change 

� The quality of the relationship between the doctor and the patient. 

� In rare cases in which negotiations break down and an impasse is reached it 

may be necessary to threaten to terminate the relationship. 

Cognitive Behavioral Therapy 

Used to help individuals better manage their responses to stressful life events. 

� help individuals become more aware of their own cognitive appraisals of 

stressful events 
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� to educate individuals about how their appraisals of stressful events can 

influence negative emotional and behavioral responses and to help them 

reconceptualize their abilities to alter these appraisals  

� to teach individuals how to develop and maintain the use of a variety of 

effective cognitive and behavioral stress management skills. 

Stress management and relaxation therapy 

� Self-observation : daily dairy 

� Cognitive restructuring : positive thinking 

� Relaxation training : 

� Hypnosis

� Biofeedback: humans being able to learn to control certain involuntary

physiological responses (called biofeedback) such as blood vessel

vasoconstriction, cardiac rhythm, and heart rate.

� Time management  

� Problem-solving : apply the best solution to the problem situation and then 

review their progress with the therapist 

  Oral health is an integral and also a critical component of general health. 

Psychosocial factors are recognized as an essential and influential components in 

health and disease2.    

Psychosocial factors encompass both psychologic issues (those that arise 

predominantly from within the individual) and sociologic issues (external factors).  

It has been known for centuries that psychological / emotional factors are 

related to many physical illness.  Traditionally we regard mind (psyche) and body 

(soma) separate but where and how do they interact? This was explained by Freud, 

who was the first to introduce the basic concept in psychosomatic medicine. He used 

the term �����
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are converted into bodily or somatic symptoms3 .  

It is now well recognized that psychological states can produce somatic 

symptoms, anxiety rates are shown to cause autonomic arousal, heightened muscle 

tone and over breathing and hence a wide range of bodily symptoms.  Depressive 
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illness can lead to weight loss, tiredness, loss of appetite and pain or an existing pain 

can aggravate.  

However patients attribute these somatic syndrome to serious physical disease.  

The oral mucosa is highly reactive to psychologic influences and in some cases oral 

disease may be a direct expression of emotions or conflicts, while in other instances 

lesions of the oral mucosa may be the indirect result of an emotional problem. A wide 

spectrum of psychiatric disorders affects oral and para oral structures which have a 

definite psychosomatic cause, but unfortunately they remain unrecognized because of 

the common and limited nature of their presenting features 

Changes in the psychological functioning in patients may be related to 

manifestation of pain in some patients with atypical odontoalgia, Temporomandibular 

disorders, chronic orofacial pain, burning mouth syndrome, aphthous stomatitis etc.4,5  

In chronic pain syndromes, there is often a psychological or behavioral 

overlay of symptoms that are part and parcel of the disease.  Treating the 

psychological and behavioral problems with physical aspect may increase the chances 

of a successful therapeutic outcome.6   

Emotional or psychological factors have been emphasized as potential 
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holistic medicine.  Several studies relying on self reported patient information 

between psychological state and incidence or progression of disease and results have 

been interesting.7   

Biopsychosocial Model of Illness: 

In prehistoric era the disease was supported to be a result of ill deeds of man 

or a effect of evil supernatural power and people generally relied upon with doctors, 

or natural resources. With civilization germ model or biological model of illness was 

proposed and it was believed that diseases arised due to germs and one germ one 

disease model of illness was unaptadised.  

	



Gradually a psychosomatic aspect of disease was concentralized and the 

disease was considered to be an interplay of bodily or somatic and psychogenic 

factors. This model led to conception of current biopsychosocial model of illness, 

which believes most of illness sot be an interplay between some external biological 

factor and body's somatic factors such as immunity and psychologic factors.  

In modern era, due to increased stress and anxiety and non inclination to 

spirituality there is an alarming rise in mental illness as well as physical diseases, as 

spirituality is an integral part of psychological aspect of man and plays a major role in 

disease manifestation. 

Stress Anxiety and Oral Diseases: 

Though stress is one of the odd horses and psychiatry has been proposed to 

cause perception of trigger of psychiatric illness.  Numerous domestic distress are also 

commonly linked with unpleasant thoughts and events or in other words. anxiety and 

depression and removal of these factors is frequently associated with the cessation of 

diverse physical symptoms.  

The slipness of the term "stresses" is both an advantage and a disadvantage. 

It is an advantage because it is all embracing and allows a synthesis of many 

aspects of life's experience.  It is disadvantageous because its references are diverse. 

Stress refers both to a subject and a predicate, an event and the consequences of that 

event.    

For centuries physicians and patients have made an association between adverse life 

eventic illness. However there are no concrete evidence for studies regarding it. The 

conceptual push that has hindered progress in this field is the confusion of 'cause' and 

'trigger' of illness.  

The allegation that stress "caused" an illness is difficult to demonstrate in most 

human studies, as we impose a short term stresses and look for the resultant 

physiologic charges and hence positive results are difficult to establish.  

The alternative hypothesis provides evidence that "stresses" triggers illness in 

individuals whose underlying illness is latent or subclinical and is evidenced routinely 

in psychophysiologic or psychosomatic studies. For instances, studies of 






physiological response to stresses in normal individuals demonstrated long amplitude 

changes in physiologic levels of blood pressure, gastric motility and normal levels.  

When such psychophysiologic studies are extended to patient groups, incontrovertible 

evidence is seen for the role of stressors as trigger events in eliciting pathophysiologic 

phenomena.  

Another conceptual problem that enters is the issue of stress vs coping. 

Overall, following function have been proposed showing stress related 

disorders by Richard Rahe in 1974.  

Stress � Past experiences � Psychological defences � 

Illness rule � Illness behaviour     coping        Psychological reaction  

With the above background this book attempts to review the current available 
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HISTORY 

THE BEGINNINGS : PRIMITIVE CONCEPTS : 

����
������������	�����������	
�%��scientific concepts are rooted in the past.  

The study of the primitive tribes of this day lends support to conjectures concerning 

the concepts of illness held by prehistoric men which are reflected in the myths and 

records of the early pages of history.  The concepts of disease found among primitive 

people differ from those held by the scientific communities of today. For primitive 

people, all illnesses were attributed to forces acting outside the body.   

The quest of medicine man is often to find the lost or afflicted soul, to drive 

out the demon, and then to return the soul to the body.  Throughout, one may 

recognize the primitive methods as beginning with simple cause and effect 

explanations and empirical observations, without recognition of the operation of 

internal forces of either a biological or a psychological nature.  Nor does the medicine 

man direct his efforts to the individual man direct his efforts to the individual but 

rather to a malignant invading force foreign to his primitive patient. The meanings 

and aims of primitive rites, while psychotherapeutic, hold no relationship to modern 

treatments which find the sources of illness within the biosocial organization and 

development of man.9  
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GRECO-ROMAN ERA : 
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interest turned toward observation and experimentation.  This early scientific 

movement is best observed in the writings of Hippocrates (460-375 B.C.). He  

rejected the influence of the gods as causative of mental disease.  High point of 

scientific observation during the Greco-Roman period was reached in the time of the 

Roman physician Galen (130-200 A.D.).  Galen developed a theory of the rational 

soul as divided into external and internal parts.  The former, in his system, consisted 

of the five senses; the functions of the latter were such things as imagination, 

judgment, perception, and movement.  Galen concluded, as Plato thought but 

Aristotle denied, that the brain and not the heart was the seat of the soul.  

The reactions of parts of the organism would be designated as physiological, 
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complex physiological, psychological, and sociological forces that impinge upon it.  
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����������	�) the psychological aspect ) of biological 

functioning of the organism and not a metaphysical entity having an existence parallel 

to the body.9  

THE MODERN ERA:  

Social Psychological Change: 

The interest in psychotherapy and humanitarian attitudes toward mental illness 

have undergone major revivals during the past half century. Various forms of 

psychotherapy now flourish worldwide. Varying from simple application of attitudes 

of acceptance toward the mentally and emotionally distressed, the modern 

psychotherapies are based upon a series of hypothetical propositions and operational 
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More or less coincident with the humanitarian reforms in treatment occurred 

the growth of medical interest in mental illnesses.  Following a long series of 

observations by the brilliant clinicians in Europe, the German Emil Kraepelin (1856-

196) gave to psychiatry the first comprehensive description of what he believed were
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entitles of mental disease.  Prior to his time, psychiatric attention had been directed to 

the symptom, which was regarded as the illness.  Kraepelin assumed that mental 

disorders were definite disease entities analogous to the physical diseases and defined 

by etiology, symptomatology, course, and outcome.  This led him to stress clinical 

observations and the search for physical origins for mental diseases.  His system of 

classification was based on descriptions, symptoms, and outcome, since it was 

frequently impossible to make the diagnosis by laboratory examinations.  Thus the 

classifications were not based on an understanding of etiologic factors, including 

those of psychodynamic processes.  

Coincident with the successes that followed in the late nineteenth century with 

discoveries of the pathology and etiology of disease, scientists turned to similar 

attempts to understand the etiology of mental disorders just as institutes for the study 

of general medical illnesses were established.   

In Western Europe, in 1896 the State of New York established the 

pathological Institute (now known as the New York State Psychiatric Institute) to 

study the etiology of the mental disturbances, then recognized and to develop 

therapeutic and preventive measures for them.  This was the first research 

organization in which investigators from the biological, psychological and social 

sciences worked with integration. This was a team work of scientists from various 

fields of anatomy, histology, pathology, microbiology and cellular biology, 

psychology and anthropology.  Within short duration, a worker attached to the 

Institute, in collaboration with another in the younger Rockefeller Institute, 

established the cause of paresis as the spirochete Treponema Pallidum.  

It is presumed that Ira Van Gieson, the pathologist who was the first director 

of this Institute, derived many of his ideas form the great German pathologist Rudolph 

Virchow.  Virchow had a broad perspective of the study of mankind, which 

superseded his extraordinary studies of organ pathology.  He encouraged early 

archeological studies and involved himself actively in the social policies and political 

life of his nation.  
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Research institutes devoted to the field of psychiatry have spread throughout 

the world and vigorous investigative units have sprung up in universities and in many 

independent teaching hospitals.  From these research efforts have evolved the 

enormous expansion of the knowledge of personality functioning, psychopathology, 

and brain structure and function.  New therapeutic and preventive approaches and 

hypotheses with powerful, heuristic potentials have emerged.9  

CLASSIFICATION OF PSYCHOSOMATIC DISORDERS 

International Classification of Diseases (ICD-10; WHO-1993) 

Depending on tissue damage 

� Psychological malfunctioning not associated with tissue damage

� Psychological malfunctioning associated with tissue damage

Zegarelli E.V., Kutscher A.H. and Hyman G.A. (1978) Classified psychosomatic 

disorders as ; 11 

1) Psychoneurotic disorder

2) Psychophysiologic disorder

3) Personality disorder

4) Psychotic disorder

1) Psychoneurotic ) Basic Characteristic ) is subjective feeling of anxiety.

Type of Neurosis )  Phobic 

Obsessive- Compulsive 

Depressive  

Conversion  

2) Psychophysiologic ) Distress - renders the individual to physiologic

dysfunction and eventual tissue damage, rather than neurotic defenses or

psychotic withdrawal.

3) Personality: The individual utilizes patterns of action or behaviour rather than

mental, somatic or emotional symptoms.

4) Psychotic ) Characterized by personality disintegration with failure in the

ability to perceive, evaluate and test reality.

Psychosomatic oral medicine

Infancy - mouth plays a vital role in exploration, feeding and establishing the

affectionate bond with the mother. (Bowlby, 1969)
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Freud - oral stage of development determine important personality traits, but 

that problems at this stage lead to predisposition to certain depression  in later 

life. 

Classification of Oral Psychosomatic Disorders: 

I ) McCarthy P.L. and Shklar G. (1980)12 

1) Oral psychosomatic diseases

a) Lichen planus

b) Apthous stomatitis

c) Glossitis and stomatitis areata migrans

2) Oral diseases in which psychologic factors may play some etiologic role

a) Erythema multiforme

b) Mucous membrane pemphigoid

c) Chronic periodontal disease

3) Oral infections in which emotional stress serves as a predisposing factor

a) Recurrent herpes labialis

b) Necrotizing gingivitis

4) Oral diseases induced by neurotic habits

a) Leukoplakia

b) Biting of oral mucosa (self mutilation)

c) Physical / mechanical irrigation

d) Dental / periodontal disease produced by bruxism

5) Neurotic oral symptoms

a) Glossodynia (Glossopyrosis)

b) Dysgeusia

c) Mucosal pain

II) Bailoor and Nagesh (2001) classified oral psychosomatic disorders as 13

I. Pain related disorders

1) MPDS

2) Atypical facial pain

3) Atypical odontogenic pain

II. Disorders related to altered oral sensation

1) Burning mouth syndrome
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2) Idiopathic xerostomia

3) Idiopathic dysguesia

III. Miscellaneous

1) Oral lichen planus

2) Recurrent aphthous ulcers

3) Psoriasis

4) Erythema multiforme

5) Cancerophobia

6) ANUG

7) Anorexia nervosa

8) Bruxism

III) Classification according to presentation of symptoms

A. PAIN

1. Facial Arthromyalgia

a) TMJ dysfunction syndrome

b) Myofacial pain dysfunction syndrome

c) Costens syndrome

d) Recurrent subluxations

e) Persistent trismus

2. Atypical facial pain

a) Atypical facial neuralgia

b) Idiopathic facial pain

3. Tension headache

4. Atypical odontalgia

a) Idiopathic periodontalgia

b) Phantom tooth pain

5. Intractable pain

6. Psychotic pain (delusional pain)

7. Myalgic encephalomyelitis

a) Post viral fatigue syndrome

b) Royal free syndrome

c) Icelandic disease

d) Epidemic neurasthenia

C. Hysterical or Conversion Disorders
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D. Somatopsychic Problems

1. Dysmorphophobia ( morphodyshoria)

2. Cancerophobia

3. Hypochondriasis

4. Monosymptomatic hypochondrial psychosis

5. Mental retardation or Handicap.

.� '��������%������
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E. Oral psychosomatic diseases

1. Aphthous ulcers

2. Factitious ulceration- stomatitis artefacta

3. Lichen planus

4. Geographic tongue

5. Erythema multiforme

6. Mucous membrane pemphigoid

7. Periodontal diseases

a. Acute necrotizing ulcerative gingivitis

b. Atypical gingivostomatitis

c. Excoriative gingivitis (gingivitis artefacta)

d. Thegosis and somatization (parafunctional occlusal traumatism)

e. General adaptation syndrome

8. Herpes Labialis

9. Bruxism

F. Anorexia Nervosa and Bulimia, Eating Disorders

G. Litigation, Compensation and the Post Traumatic Stress Disorder

IV) Revised simple working type classification proposed for psychosomatic
disorders pertaining to dental practice by Shamim (2014)

1. Pain related disorders:

a. Myofascial pain dysfunction syndrome (MPDS)
b. Atypical facial pain
c. Atypical odontogenic pain
d. Phantompain

2. Disorders related to altered oral sensation:
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a. Burning mouth syndrome
b. Idiopathic xerostomia
c. Idiopathic dysgeusia
d. Glossodynia
e. Glossopyrosis

3. Disorders induced by neurotic habits:

a. Dental and periodontal diseases caused by bruxism
b. Biting of oral mucosa (self mutilation)

4. Autoimmune disorders:

a. Oral lichen planus
b. Recurrent aphthous stomatitis
c. Psoriasis
d. Mucous membrane pemphigoid
e. Erythema multiforme

5. Disorder caused by altered perception of dentofacial form and
function:

a. Body dysmorphic disorder

6. Miscellaneous disorders:

a. Recurrent herpes labialis
b. Necrotising ulcerative gingivostomatitis
c. Chronic periodontal diseases
d. Cancerophobia
e. Delusional Halitosis.

LICHEN PLANUS 

Oral lichen planus is a common chronic immunologic inflammatory 

mucocutaneous disorder that varies in appearance from keratotic (reticular or plaque 

like) to erythematous and ulcerative.  
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According to most research studies, the average patient with lichen planus is 

of middle age, with men and women affected in equal number. Some studies report a 

slightly higher female population.   The disorder has been found in people of all races, 

but a very high percentage of the affected people are white.   

Although many cases are asymptomatic and discovered upon routine oral 

examination, roughly 2/3rds of patients report oral discomfort upon presentation of 

their disease.14    

Oral lichen planus presents as white striations, white papules, white plaques, 

erythema, erosions or blisters affecting predominantly the buccal mucosa, tongue and 

gingivae, although other sites are occasionally involved. Lesions are typically bilateral 

and often appear as a mixture of clinical subtypes, white or grey streaks may form a 

linear or reticular pattern on an erythematous background.15  

Desquamative gingivitis, a clinically descriptive term that encompasses many 

diseases, can apply to conditions characterized by clinically atrophic lesions with 

histologic oral lichen planus.15   

Kovesi G. and Bancozy J. (1973)16  diagnosed oral lichen planus in 326 

patients between 1960-1969, and according to them, psychic stress appeared to be an 

important etiologic factor along with smoking.Smoking was also considered as a 

possible etiologic factor especially in cases where the patient had smoked more than 

10 cigarettes/day for 3 years.    Sedative therapy bromides, barbiturates and 

phenothiazine was attempted in patients with supposed psychic  factors.    

Shafer W.G. et al (1983)17 stated that lichen planus was associated with 

number of stress related medical disorders such as diabetes and hypertension.  

Lowental U., Pisontis (1984)18 examined 49 patients with clinically diagnosed 

oral lichen planus.  These authors stated that stressful events frequently preceded 

episodes of symptoms in patients with symptomatic erosive (ulcerous) of bullous 

OLP, whereas no such relationship was seen in patients with asymptomatic OLP.  
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Scully M. and El-Kom M. (1985)19 quoted the relationship of lichen planus 

with stress and also  neurogenic basis was suggested.  

Hampt B. Goronc (1987)20  investigated 56 patients with clinically and 

histologically verified oral lichen planus and 44 non-OLP patients for the degree of 

mental disturbance by means of the Cornell Medical Index psychological 

questionnaire.  Most of the patients had the subjective feeling that the clinical 

appearance of OLP, including discomfort, become worse during times of mental 

stress.  

Humphris G., Field E.A. (1992)21 stated that the role of psychological factors 

in oral lichen planus could be the result of the condition of oral lichen planus 

influencing psychological distress.  

Sebastian J.V. Bogan (1992)22 conducted a clinical study on 205 patients with 

oral lichen planus.  66 patients had a history of stress, diabetes was found in 27, and 

chronic liver disease in 44.  Both stress and diabetes were found in two patients, 3 

cases involved stress, diabetes and chronic liver disease.  Diabetes and liver disease 

were simultaneously present in eight cases, where as stress and liver disease were 

associated in 10.  

McCartan B.E. (1995)23 investigated 50 patients with oral lichen planus for 

current anxiety and depression and for related personality factors.  Anxiety levels, as 

measured on the hospital anxiety and depression (HAD) scale, were elevated in 50% 

of cases, while depression scores, measured on the same scale, were low in all but a 

few.  

Sugerman P.B. et al (1995)24 assessed the potential role of stress derived HSP 

(Heat Shock Protein) expression using avidine biotina complex immunochemistry 

with an anti HSP-70 polyclonal antibody, in normal oral mucosa sections of OLP, non 

specific oral ulceration and dysplastic OLP. They found that there was statistically 

significant difference in vertical and horizontal staining distribution when other 

groups compared with OLP.    
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Scully C. et al (1998)25 suggested that stress has been widely held to be an 

important etiological factor in OLP, but there have been remarkably few studies 

(Lowenthal and Pisonti, 1984).  A statistically significant difference was found in the 

psychological profiles of patients affected by OLP as compared with those of controls 

in one study (Hary et al 1987) and others have found that patients with OLP had a 

tendency to be depressed (Bergdah et al, 1995).  

Sugerman PB, Savage NW (2002)26 stated exacerbation of OLP was linked to 

periods of psychological stress and anxiety.  

          Chaudary S (2004)27 studied the importance of psychological stressors in 

patients with Oral lichen planus. The General Health Questionnaire version 28(GHQ-

28) and the Hospital Anxiety and Depression Scale were used to evaluate

psychological stressors in terms of stress, anxiety and depression respectively. 

Significantly higher stress, anxiety and depression levels were found in the OLP and 

positive control than the general population. They suggest that psycological stressors 

play an important role in the causation of OLP. 

APHTHOUS STOMATITIS 

RECURRENT APHTHOUS STOMATITIS : 

Definition :  

RAU is an inflammatory condition of unknown etiology characterized by 

painful recurrent, single or multiple ulcerations of the oral mucosa .26  

The Greek term aphthi was initially used in relation to disorders of the mouth 

and is credited to Hippocrates (460-370 BC).  Today recurrent aphthous ulceration, or 

recurrent aphthous stomatitis (RAS), is recognized as the most common oral mucosal 

disease known to human beings.29 

Epidemiologic studies indicate that the prevalence of RAS is between 2% and 

50% in the general population, most estimates fall between 5% and 25%.  The peak 

age of onset for RAS is between 10 and 19 years.  After childhood and adolescence it 

may continue throughout the entire human lifespan without geographic age, sex or 

race-related preference.  
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Clinical Manifestations : 

The most common presentation of RAS is minor RAS.  Minor RAS manifests 

as recurrent, round, clearly defined, small, painful ulcers with shallow necrotic 

contents, raised margins, and erythematous halos.  They are generally smaller than 10 

mm in diameter and have a gray-white pseudomembrane.  These lesions heal within 

10 to 14 days without scaring.  The most common location is on non-keratinized oral 

mucosa (the labial and buccal mucosa and floor of mouth).  
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mucosa necrotica recurrences and is less common (approximately 10% to 15% of all 

RAS) yet more severe than minor RAS, they are larger that 10 mm in diameter, are 

deeper, often scar, and last for weeks to months.  These lesions have a predilection for 

lips, tongue, soft palate and the palatal fauces and cause significant pain and 

dysphagia.  

The least common form of RAS is herpetiform aphthous ulcers, which afflict 

5% to 10% of patients characterize this rare form of RAS and they occur throughout 

the oral cavity.  They tend to be small (2 to 3 mm) and numerous (ranging form 10 to 

100 ulcers) but can become confluent to produce larger, plaque form, irregular 

lesions, lesions last 7 to 30 days and have the potential to scar.  

Association between stress and oral ulcers 

Psychological stress 

� 

Increase number of leukocytes in the epithelium 

� 

Degeneration of suprabasal epithelial cells 

� 

Lymphocyte infiltrate in lamina propria 

� 

Extensive edema 

� 

Epithelial degeneration 
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Frank ulceration 

Miller M.F., Ship I.I. (1977)30 conducted, a 12 year retrospective 

investigation of 1,778 professional school students from the University of 

Pennsylvania and 651 proband subjects were available for the follow-up investigation.  

Techniques of subjective evaluation of disease status (mailed schedules describing 

disease and color photographs) were used in making an assessment of RAU, including 

both current disease and histories of prior disease.   

The data presented suggested a trend toward decreased RAU prevalence and 

severity among physicians, dentists, veterinarians and nurses as compared to 

professional school students. Initially it has been suggested that the students may 

represent the highest levels of RAU and that special features of the life patterns of the 

students favor disease expression.  But of late several factors could have contributed 

to this decrease.   

Buajeeb W. et al (1990)31 reported the relationship of recurrent aphthous 

stomatitis (RAS) to psychological factors.  All new patients seen during May 1988 ) 

November 1988 at the oral diagnostic clinic, completed the questionnaire regarding 

their history of RAS.  For the measurement of anxiety, patients were given the self-

rating anxiety scale (SAS).  Of the 3,106 patients studied, 46.4% reported a positive 

history of RAS.  In this population, females were significantly more than males. They 

concluded that patients with RAS were more anxious than patients without RAS.  

Peretz B. (1994)32 described a case of major recurrent aphthous stomatitis in a 

11 year old girl to illustrate a disease which is relatively rare in children, emotional 
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stress was suggested as a possible etiological factor for the occurrence of major RA in 

this patient.  Disappearance of these ulcers occurred after stress had been relieved.  

Mc Carton B.E. et al (1996)33 measured salivary cortisol levels in two groups 

of patients with recurrent aphthous ulcerations.  One group of patients had persistent 

aphthae (Group 1) and other had been relieved of their aphthous following correction 

of detected haematinic deficiency states (Group 2).  Anxiety was measured using the 

hospital anxiety and depression scale and radioimmunoassay of salivary cortisol.  

There was a statistically significant increase in proportion of borderline or clinically 

anxious patients in Group I compared to Group 2.  It was concluded that stress plays a 

role in the etiology of recurrent aphthous stomatitis, particularly in patients who have 

an underlying anxiety trait.  

Natah S.S. et al (2004)29 in their study in which a relaxation / imagery 

treatment programme was used,found a significant decrease in the frequency of ulcer 

recurrence among all treated subjects.   

BURNING MOUTH SYNDROMES 

DEFINITION :  

Burning mouth syndrome or more appropriately known as burning mouth 

disorder (BMD), is a painful oral condition featuring burning sensations of the tongue, 

lips, and mucosal regions of the mouth. Burning mouth syndrome is a distinct clinical 

entity of multifactorial etiology, in which no oral mucosal abnormality is evident on 

clinical examination. Any area of the oral mucosa can be affected, but the tongue and 

the denture bearing areas are most commonly involved.  

The etiology of burning mouth have been considered to be multifactorial, it 

has been suggested that causative factors can be divided into 3 groups ) local, system 

and psychologic.  

Clinical Manifestations : 

Burning mouth disorder is characterized by an unexplained, usually persistent 

burning sensation of the oral soft tissues.  Symptoms range in intensity from mild to 

severe, with most experiencing moderate levels of pain that appear on awakening or 
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later in the day.  The tongue, typically the anterior 1/3rd of the 'dorsal surface, is most 

commonly affected, followed by the lips.  The palate, gingiva and orophayrnx are less 

commonly involved. Burning mouth syndrome mostly affects middle aged women.  

 

 Burning mouth disorder is accompanied by oral dryness and taste 

abnormalities (dysguesia) in at least 50% of cases.  In patients with concomitant 

hyposalivation and/or dysguesia, examination often reveals fissuring of the tongue, 

dryness of and adherent saliva on the dorsum of the tongue, prominent fungi form 

papilla on the anterior one third of the tongue and taste abnormalities.34 

 

 Burning mouth is a condition that elicits a burning sensation in the oral cavity.  

When the oral mucosa is normal on clinical examination, these burning sensations are 

called burning mouth syndrome (BMS).  

 

 Multiple sites in the oral cavity may be affected, the most common being the 

tongue and is usually accompanied by a variety of complaints that may include 
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moderate or severe intensity and may vary over the day.   

 

 The effect of cognitive therapy (CT) on 30 patients with resistant BMS after 

odontological and medical treatment was studied.35 

 

 Ziskin D.E., Moulton R. (1948)36 considered that 13 out of 14 patients with 

burning orolingual pain suffered from emotional disturbance without organic pain.   

 

 Quinn J.H. (1965)37 in his study of 54 patients with burning mouth, 

concluded that anxiety related in certain oral habits such as teeth clenching and 

tongue thrusting that explained their disorder, however no tongue lesions were 

evident.  

 

 Ewalt J. (1966)38 reported that a common complaint in depression was a 

peculiar taste or a stinging or burning sensation around the teeth, gingivae, or tongue.  
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Lescells R.G. (1966)39 in his study of patients with atypical facial pain, found 

a history of depressive illness in most cases, but he also found that depression was 

atypical.  

Schoenberg B. (1967)40 in their study of 55 cases of sore mouth,observed that 

22% of the patients were overly depressed at the time of the interview and reported an 

association of psychological factors in burning mouth syndrome.  

Shoenberg B. et al (1971)41 reported 21 patients with idiopathic burning 

mouth who were studied by clinical interview and judged 81% to be currently 

depressed, with the other 19% showing some evidence of depression.  

Brooke R.I., Seganski D.P 42 in their study of 55 cases of sore mouth,22% of 

the patients were overly depressed at the time of the interview. 

Harris M., Davies G. (1980)43 stated that the association of emotional and 

mental suffering with symptoms in the mouth could be understood on the basis of the 

anatomic, physiological and developmental aspects of oral functioning. They also 

proposed that patients with burning mouth were suffering from either cancerophobia 

or reactive depression.  A significant percentage (71%)patients health improved after 

9 weeks of antidepressant treatment.  

Browning S. et al (1987)44 conducted study on 25 patients with a diagnosis of 

non organic burning mouth syndrome and 25 patients with organically based painful 

disorders of the mouth who were age and sex matched. All patients interviewed by a 

psychiatrist and completed the General Health questionnaire to screen for psychiatric 

disorders.  The results of this controlled study of patients with burning mouth 

syndrome showed that a significantly higher proportion of patients in the burning 

mouth group had an associated psychiatric disorder when compared with the control 

group. The psychological disorders described in association with burning mouth 

syndrome included anxiety status, hypochondrial reactions, conversion reactions, tic 

and masochistic reaction.  

Grushka M. Sessle B.J., Hawley T.P. (1987)45 assumed that, in most of the 

patients with BMS, the causative organic factor was a functional disorder entailing 

psychologic, emotional and neurologic dysfunctions.  
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 Van der Ploeg H.M. et al (1987)46 reported results of psychological 

questionnaire survey of 184 patients who had burning mouth syndrome.  They 

concluded that in large number of patients with glossodynia, psychological aspects 

such as anxiety, depression, and neurotic tendency were of great importance.  

 

 Lamey P.J., A.B. Lamb (1989)47 applied anxiety and depression (HAD-

hospital anxiety and depression scale) in 74 patients with burning mouth syndrome.  

From the results it can be concluded that more than one third of the study population, 

the majority of whom were females, have anxiety psychosis.  Authors suggested that 

their somatic symptoms of burning mouth were partly due to the psychological result 

of restlessness, tension and an inheritant ability to relax .They concluded that the 

management of this group of patients will be  improved by objective assessment of 

their psychological status by the HAD scale.   

 

 Zilli C. (1989)48 assessed 31 consecutive subjects suffering from oral 

dysesthesia  and without detectable organic disease with a screening test for 

psychiatric illness, the GHQ, 28 item version (GHQ-28).  12 subjects also completed 

the irritability, depression and anxiety Scale (IDA). The subjects with oral dysesthesia 

approved to have psychiatric illness more often than the other subjects with chronic 

pain. Their findings indicated that psychiatric illness, especially depression, plays an 

important role in this disorder.  

 

 Attonasio Ronald (1991)49 stated that BMS was thought to be a psychological 

ailment and an individual with a lingual personality and most frequent cause being 

psychologic malfunctioning. They also stated that the beneficial effects of Tricyclic 

Anti depressants for reliving chronic pain have been corroborated in other related 

studies as well, which indicate that low doses of TCAs may act therapeutically as 

analgesics, separate from their action as antidepressants.  

 

 Gorsky Meir et al (1991)50 conducted study on 130 patients with burning 

mouth syndrome for clinical characteristics and treatment responses.  Most patients 

were postmenopausal women, the tongue was involved alone or with other oral sites 
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in 78% of the patients.  They stated that psychogenesis was the most important 

etiologic factor.   

Bailoor D.N. et al (1992)51 in a South Indian study, reported this syndrome 

along with a high degree of depression predominantly in post-menopausal women. 

They suggested that psychiatric counseling and antidepressant medications were 

better modalities to treat such patients.  
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personality changes are associated factors in BMS, to the extent that BMS was 

frequently labeled as psychological ailment.  A psychogenic basis for BMS was 

derived from both psychological and drug therapy studies in BMS studies.   

Psychological tests and clinical interviews in numerous studies were used to 

demonstrate psychological dysfunction (eg depression, anxiety, irritability) in subjects 

with oral complaints, including mouth burning.   

Paterson A.J. et al (1995)53 They investigated 84 patients with burning mouth 

syndrome, using hospital anxiety and depression (HAD) scale questionnaire.  A 

control group of 69 patients was also included.  All patients interviewed regarding 

parafunctional habits and were subjectively examined for signs of occlusal wear of 

natural teeth or denture.  There was a statistically significant relationship between 

parafunctional habits and anxiety as indicated by HAD scale but not with depression.  

Jerlong B.B. (1997)54 studied 20 women suffering from burning mouth 

syndrome (BMS) rated with regard to depressive symptoms and anxiety, values were 

compared to disability level assessed by interviews.  The study included a 

psychological analysis of the communication pattern in the patient doctor relationship 

and concluded that somatic treatment dependence and helplessness may activate and 

defensive reactions in the dentist.  

Bogetto et al (1998)55 conducted a study on 102 patients with BMS in order to 

evaluate the prevalence and type of psychiatric disorders co-existing with burning 

mouth syndrome.  They found that most prevalent concurrent diagnosis were 
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depressive disorders and generalized anxiety disorder and concluded that BMS has a 

high psychiatric co-morbidity but can occur in the absence of psychiatric diagnosis.  

Bergdahl M., Bergdahl J. (1999)56 surveyed 669 men and 758 men for oral 

complaints and salivary flow between the ages 20 and 69 years.  53 individuals, 11 

men and 42 women were classified as having BMS.  Various local, systemic and 

psychological factors have been found to be associated with BMS. The intensity of 

the burning sensations was estimated to be 4.6 on a visual analogue scale.  It was 

concluded that BMS should be seen as a marker of illness and/or distress and the 

complex etiology of BMS demands specialist treatment.  

Reiss M., Reiss G. (1999)57 included hematological diseases, vitamin 

deficiencies, dental work, hormonal factors, or infections in addition to psychological 

disorders (such as neurosis, depression or phobias) as the primary etiological factors 

for glossodynia.  They also mentioned that a multidisciplinary approach is required 

for the appropriate assessment of this disorder, i.e. the diagnostic procedure should 

involve dentistry, neurology, and internal medicine.  

Formaker B.K. and Frank M.E. (2000)58 evaluated seventy three patients 

with burning mouth syndrome (BMS), on oral pain disorder occurring primarily in 

post-menopausal women and frequently accompanied by taste complaints.  This 

association of symptoms suggested an interaction between the mechanisms of 

nociception and gustation.   

Pokupec-Gruden J.S. et al (2000)59 researched upon the association between 

a psychogenic factor and stomatopyrosis as its consequence using the visual analogue 

scale for subjective assessment of the symptoms in the oral cavity. They took into 

account changes of depression, anxiety, adaptability and emotional stability.  They 

also established a systematic and a psychiatric diagnosis that was necessary for 

making the right choices when treating people with stomatopyrosis and concluded 

that stomatopyrosis, a psychosomatic state can be cured or treated by appropriate 

treatment, which includes psychiatric treatment as well.  
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Al Quron Firos A.M. (2004)60 studied 32 patients with burning mouth 

syndrome and 32 matched control subjects and were evaluated for their personality 

profile using a comprehensive, reliable, and validated inventory to measure domains 

of personality, namely neuroticism, extraversion, openness, Agreeableness and 

conscientiousness and some of the important traits or facts that define each domain.  

Many personality characteristics differentiate burning mouth syndrome patients from 

controls according to the Neo PI-R.  They stated that psychotherapy could be initiated 

in BMS patients with psychological predisposing factors.  

 

XEROSTOMIA 

 Xerostomia or dry mouth is the abnormal reduction of saliva and can be a 

symptom of certain diseases or be an adverse effect of certain medications.  The 

causes of xerostomia include disease of the salivary glands such as Sjogren's 

syndrome, uncontrolled diabetes mellitus, radiation to the head and neck region, 

chemotherapy and a number of commonly used medications.  Injury to the head or 

neck can damage the nerves that are essential for the production and secretion of 

saliva by the salivary glands.  Occasionally, xerostomia may be subjective, with no 

evidence of altered salivary flow.  In these patients, xerostomia is often associated 

with psychological factor.61 

 

The clinical consequences of long standing xerostomia are increased 

frequency of caries (cervical caries), productivity toward acute gingivitis, dysarthria, 

dysphagia, dysgeusia, proclinity toward candidal infection,  burning tongue or 

depapillation of tongue, oral mucosal soreness, dry, sore, cracked lips and salivary 

gland enlargement.  

 

The investigations of xerostomia centers upon a series of clinical, radiologic 

and laboratory based tests.   Much can be elicited from the history and clinical  

examination alone, and on the basis of these and a knowledge of the possible causes 

of xerostomia, certain specific investigations can be undertaken to confirm the 

working diagnosis.  The investigation can be grouped under the following headings : 

hematology, biochemistry, immunology, imaging, histology and others.  
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The different local and systemic methods for the management of xerostomia 

are used.  

Brown C.C. (1970)62 stated the conditions like depression may induce feeling 

of oral dryness (Brown C.C. : the parotid puzzle, a review of the literature on human 

salivation and its application to psychophysiology.    

Costa P.T. et al (1980)63 studied the stimulated flow rate, pH, osmolality and 

eleven composition variables in 390 normal men and correlated against eight 

personality dimensions, flow rate, pH, osmolality, and eight of the eleven salivary 

components were significantly correlated with four personality traits : consciousness, 

shrewdness and introversion. (Paul T. Costa, Howard H. Chauncey, Charles L. Rose 

and Krichan K. Kapur : Relationship of parotid saliva flow rate and comparison with 

personality traits in healthy men.    

Bergdahl H., Bergdhal J., Johansson I. (1997)64 assessed depressive 

symptoms in 94 healthy subjects with normal flow rates for unstimulated and 

stimulated whole saliva but with a subjective sensation of a dry mouth was assessed 

by the Beck Depression Inventory (BDI) and compared with healthy age ) and gender 

matched controls.  The subjects with a subjective dry mouth condition were 

significantly more depressive and also had a significantly higher frequency of 

depressive symptoms.  Depression was found in 21.3% of the individuals with a 

subjective dry mouth sensation and in 3.2% of the controls.  The results of their study 

indicate that, in some cases, subjective dry mouth may be of psychological origin. 

(Bergdahl M., Bergdahl J., Johansson I. : Depressive symptoms in individuals with 

idiopathic subjective dry mouth.   

Bergdahl M. and Bergdahl J. (2000)65 studied 1202 individuals divided into 

3 study groups and controls.  In their study of salivary flow and oral complaints, 

individuals were randomly selected from the public dental health service registers 

representing 48,500 individually living in places with different sociodemographic 

structures in the countries of North of Sweden, which included 655 women and 547 

men.  They used Beck Depression Inventory.  The state-trait Anxiety Inventory and 

the General Perceived Stress Questionnaire for the assessment of depression, state-
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trait Anxiety and General Perceived stress.  Subjective oral dryness and unstimulated 

salivary flow >0.1 mL/min were significantly associated with depression, trait 

anxiety, perceived stress, state anxiety, female gender and intake of antihypertensives.  

They found that age and medication seemed to play a more important role in 

individuals with hyposalivation, and female gender and psychological factors in 

individuals with subjective oral dryness.  

 

BENIGN MIGRATORY GLOSSITIS 

 [Erythema migrans, Geographic tongue, wandering rash of the tongue, 

erythema areata migrans, stomatitis areata migrans).  

  

 Erythema Migrans is a common benign condition that primarily affects the 

tongue.  It is often detected on routine examination of the oral mucosa. The lesion 

occurs in 1% to 3% of the population.  Females are affected more frequently than 

males by a 2:1 ratio. 

 

 Even though erythema migrans has been documented for many years, the 

etiopathogenesis is still unknown.  Some investigators have suggested that erythema 

migrans occurs with increased frequency in atopic individuals, thus raising the 

possibility that it represents a type of hypersensitivity to an environmental factor.  In 

addition, the lesions of erythema migrans in one female patient reportedly waxed and 

waned predictably with oral contraceptive therapy, suggesting  that hormonal factors 

may be relevant.66  

 

Clinical Features :  

 The characteristic lesions of erythema migrans are seen on the anterior two 

thirds of the dorsal tongue mucosa. They appear as multiple, well demarcated zones 

of erythema, concentrated at the tip and lateral borders of the tongue. This erythema is 

due to atrophy of the filliform papillae, and these atrophic areas are typically 

surrounded at least partially by a slightly elevated, yellowish white, serpentine or 

scalloped border.  

 Frequently, the lesion begins as a small white patch, which then develops a 

central erythematous atrophic zone and enlarge centrifugally.  Often patients with 

fissured tongue are affected with erythema migrans as well.  Some patients may have 
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only a solitary lesion, but this is uncommon. The lesions are usually asymptomatic, 

although, a burning sensation or sensitivity to hot or spicy foods may be noted when 

the lesions are active.  Only rarely is the burning sensation more constant and severe.  

 

 Very infrequently, erythema migrans may occur on oral mucosal sites other 

than the tongue.  In these instances, the tongue is almost always affected, however 

other lesions develop on the buccal mucosal, labial mucosa, and less frequently on the 

soft palate. These lesions typically produce no symptoms, and they can be identified 

by a yellowish-white serpentive or scalloped border that surrounds on erythematous 

zone.66 

 

Treatment and Prognosis :  

 Generally, no treatment is indicated for patients with erythema migrans.  

Infrequently, patients may complain of tenderness or a burning sensation that is so 

severe that it disrupts their lifestyle.  In such cases, topical corticosteroids, such as 

fluoroamnide or betamethasone gel, may provide relief when applied as a thin film 

several times a day to the lesional areas.  One uncontrolled study has recently 

suggested that zinc supplementation may be effective for symptomatic  erythema 

migrans.  

 

 Zegarelli DJ (1984)67 studied the burning complaint of each of 57 patients and 

psychogenesis was found to be the most frequent cause, followed by geographic 

tongue.  The purely psychogenic group was composed mostly of postmenopausal 

women. The tongue and palate were the most frequently affected sites. There was 

some similarity among patients in the geographic tongue and psychogenesis groups.  

 

 Hauf G. (1987)68 conducted a retrospective study of 64 patients with orofacial 

dysaestheisa. Special emphasis was laid on the patients symptoms and on the 

manipulative treatments they received before they were referred for psychiatric 

consultation. The patients had suffered from chronic orofacial pain or feelings of 

discomfort for periods ranging from 6 months upto to 25 years.  Their study clearly 

showed that psychiatric consultations were still seldom made in patients with chronic 

orofacial dysarthesia, that many patients had  mental disorder, and that most chronic 

psychosomatic pain disorders were treated as acute specific pain. 
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ATYPICAL FACIAL PAIN 

The term atypical orofacial pain, first used more than 60 years ago to describe 

a group of patients with an orofacial pain syndrome that did not conform to the 

standard anatomic or etiologic categories of facial pain and who responded poorly to 

the treatment, has often been sued as a designation for any chronic pain that responds 

poorly to the treatment (eg. Atypical chest pain).  

Atypical orofacial pain refers to pain that does not conform to recognized 

anatomic pathways in its distribution and hence includes orofacial pain that 69 

� Cannot be relieved by interruption of trigeminal, facial (accessory) or

glossopharyngeal pathways.

� Has no identifiable neuropathic, extraneural or central focus or

� Is associated with a potential pain producing focus but is out of proportion to

the focus or not strictly related to it in terms of recognized anatomic pathways

and physiologic mechanisms.

Many authors refer atypical orofacial pain as a grab-bag category or a poorly 

defined syndrome with multiple etiologies.  

Psychologic factors are also prominent in this group of patients, and it is 

difficult to distinguish the category of atypical facial pain clearly from what other 

authors may refer to as psychogenic or psychologic pain.69 

TMJ myofacial dysfunction, orofacial pain of vascular origin, and referred 

pains in the head and neck all show some resemblance to atypical facial pain, and this 

term was used on occasion to include these conditions.  

Atypical facial pain must be distinguished from atypical trigeminal neuralgia 

on the basis of the ability to respond to the symptoms of steady aching pain. Orofacial 

pain of neuropathic origin possess no one quality and may be either episodic as in the 

doulourux or a steady aching pain.  

Clinical Features :  

The feature that most commonly suggests a diagnosis of atypical facial pain is 

the patients inability to define a precise location and quality of the pain. The patient 
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 Patients with these atypical orofacial pain described other oral sensory 

problems such as burning, dryness, and taste aberrations. When these patients are 

followed for many years, one chronic oral symptom often replaces another with 

diagnosis and treatment of one time focused on pain and at another on suspected 

salivary glands disease and glossodynia.  

As a group, patients exhibiting the features of atypical facial pain (or 

psychogenic or somatoform pain) are frequently middle aged female (female : male 

ratio is 19:1), and have a long history of chronic facial pain or dysesthesia.  Most 

often, the pain is described initially as unilateral, although 20% to 35% patients, 

subsequently develop bilateral symptoms. The quality and location of pain are poorly 

defined and the patient often has recourse to symbolic language when attempting to 

characterize the pain verbally.69 

 

Paulson G.W. (1977)70 mentioned the use of antidepressant and psychotropic 
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state along with the emotional concomitants of the illness requires special attention.  

 

Maier C. and Hoffmeister B. (1989)71 suggested a more complete approach 

with 4 treatment modalities for the management of patients with atypical facial pain, 

which included Transcutaneous electric nerve stimulation (TENS), Sympathetic nerve 

block,  Drug therapy, and Psychotherapy . 

 

Reher P. and Harris M. (1998)72 mentioned that occlusal forces are less 

important in its etiology and psychological and biochemical factors are more 

recognized.  They also suggested that it is essential to take complete history including 

the psychological and social aspects in order to arrive at accurate diagnosis. 

  

 Viekers E.A., Covering M.J., Woodhose A.(1998)73 assessed pain  

description  and  intensity   ratings, gender differences, prevalence of concurrent 

conditions, and interinstrument relationships of the McGill pain center study in 120 

consecutive chronic orofacial pain patients. There were significantly higher total pain 
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scores of the McGill pain questionnaire in patients with multiple conditions as 

compared with  single condition.  

  

 Junpier R.P. and Glynn C.J. (1999)74 in their study on 83 patients have 

explained atypical facial pain as dull and unrelenting and its site ill defined.  They 

found that it generally affects younger people, with women predominating and 

sometimes difficult to distinguish this entity from psychogenetic or psychologic pain 

since most patients in this group also had a prominent psychologic factor.  They stated 

that rating scales should also confirm the existence of any anxiety or depression.   

 

Woda A., Pionohom P. (2000)75 et al found that the presence of 

psychological factors was a common feature, but it was not known whether these 

were causal or whether the pain induced the psychosocial problem.  

 

McNeil D.N. et al (2001)76 examined whether fear of pain, dental fear, general 

indices of psychological distress, and self-reported stress timely differed between 40 

orofacial pain patients and 40 gender and age matched control general dental patients.  

They also explored how fear of pain, as measured by the fear of pain questionnaire III 

relates to established measures of psychological problems in their sample of patients.  

Their results indicated that fear of pain and anxiety related distress broadly defined, 

were particularly elevated in orofacial pain patients relative to matched controls.  

 

ATYPICAL ODONTALGIA 

(IDIOPATHIC OR PHANTOM TOOTH PAIN) 

 Atypical odontalgia, and idiopathic odontalgia or periodontalgia, and phantom 

tooth pain describe tooth ache with no detectable causes (ie. Persistent pain in a single 

tooth or group of teeth that exhibits no abnormality on percussion, thermal or 

electrical diagnostic testing or radiographic examination). Characteristically, the pain 

is unaffected by endodontic therapy or extraction of the tooth and persist at the 

extraction site or moves to an adjacent tooth.  Like atypical facial pain, this diagnosis 

is usually made by exclusion , and in number of cases, the cause of previously 

unexplained pain becomes apparent with time. With an exception of the rather well-

localized character of pain, atypical odontalgia is difficult to distinguish from the 
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atypical facial pain and most authors assume it is a variant of atypical facial pain or 

psychogenic pain.69  

 Features shared by the two conditions include age distribution, female 

predominance, onset usually following a dental procedure with persistence of pain 

despite a variety of endodontic or surgical procedures, associated emotional and 

mental problems, and response to treatment with antidepressant medication.  

 An association between a history of migraine and atypical odontalgia has been 

reported and vascular spasm of alveolar blood vessels postulated as an alternative 

explanation.  The association with depression is far stronger in most series of cases, 

and classification of the condition as a form of atypical, psychogenic or somatoform 

facial pain seems better justified.  

 As with these conditions restorative, endodontic periodontal and surgical 

procedures should be avoided in atypical odontalgia unless clearly indicated by 

physical examination / or radiographic findings.   

 This is a variant of atypical facial pain or psychogenic pain since it also shares 

similar age distribution and female predominance with the latter.  It is described as a 

persistent tooth or teeth pain with no exhibiting abnormalities on percussion, thermal, 

electric diagnostic testing or radiographic examination and also responds poorly to the 

treatment.  The incidence of atypical odontalgia varies from 3-6% in general 

population as studied by Marbach J.J. et al with a female predominance.77  

 

 The average age for the patients with atypical facial pain is in the mid-forties 

but, has ranged from 20 to 82.    

 

 Bates Robert Edward Jr. and Stewart Carol Marie (1991)78 studied 30 

cases of atypical odontalgia and clinical characteristics of these cases were compared 

with other cases reported in literature.  The resulted pain could then be the result of a 

vascular mechanism, psychological aspects such as stress and/or emotional 

disturbance, or even damage or sensory nerve.    

 

 Schnurr R.F., Brooks R.I. (1992)79 studied 120 patients of atypical 

odontalgia which included women about 81% between the ages of 23 and 60. They 

stated that psychological disturbance may play a less significant role than initially 

thought and antidepressant medication as the treatment of choice for this condition.  
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 Graff-Radford S.B. and Solberg W.K. (1993)80 found that their findings 

failed to support psychological dysfunction as a primary condition associated with 

patients suffering form atypical odontalgia.   

 

 Nieolodi M. and Sicuteri F. (1993)81 have related the cause of atypical 

odontolgia to many factors, including psychological ones.    

 

 Lilly Jeffrey P. and Law Alan S. (1997)82 reported atypical odontalgia in 

among females in 74% to 100% of cases. They stated that, the mechanisms for 

atypical odontalgia include psychological, vascular and neural differentiation and the 

most effective reported treatments for atypical odontalgia were pharmacologic, with 

the drug of choice being tricyclic antidepressants.  

 

 Vickers E.R. et al (1998)83 in their study, evaluated 50 patients diagnosed 

with odontalgia by pharmacological procedures including topical anesthetic 

application and phentolamine infusion.  Each patient was diagnosed by the pain center 

oral surgeon in collaboration with other pain center personnel (pain specialist, 

psychologist, psychiatrist, physiotherapist). Early evidence based treatment of AO 

like long-term tricyclic antidepressant medication with adjunct psychological 

interventions were also tried.  Result of their pharmacological procedures suggested 

that atypical odontalgia was a neuropathic pain of the oral cavity that may have a 

component of sympathetically maintained pain.  

 

IDIOPATHIC DYSGEUSIA  

Definition :  

 Dysgeusia is defined as a persistent abnormal taste.  Dysgeusia is less 

tolerated than hypoguesia or hyposmia.  

 Most cases of dysgeusia are produced by or associated with an underlying 

systemic disorder such as radiation therapy to the head and neck region.  Trauma, 

tumors, or inflammation of the peripheral nerves of the gustatory system usually 

produce transient hypoguesia rather than dysgeusia.  In contrast, relatively common 

upper respiratory infections produce a temporary and mild dysgeusia in almost 1/3rd 
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of cases, although they seldom produce hypogeusia. CNS neoplasms predominantly 

produce dysgeusia.  

 

 The perception of a particular taste depends on its concentration in a liquid 

environment.  Hence, persons with severe dry mouth may suffer from both 

hypoguesia and dysgeusia.  In addition, more than 200 drugs are known to produce 

taste disturbances.  40% of persons with clinical depression complain of dysgeusia.  

 

 Affected patients may describe their altered taste as one of the primary ones, 

but many describe the new taste as metallic, foul or rancid.  The latter two are more 

likely to be associated with aberrant odor perception (parosmia) than with dysgeusia. 

The altered taste may require a stimulus such as certain foods or liquids, in which case 

the taste is said to be distorted.  If no stimulus is required, the dysgeusia is classified 
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 If an underlying disease or process is identified and treated successfully; the 

taste function should return to normal. For idiopathic cases there is no effective 

pharmacologic or surgical therapy. Idiopathic dysguesia is less of a problem for the 

patient, but tends to slowly become worse overtime.  

 

Steiner J.E. et al (1969)84 suggested that taste dysfunction was another 

accompanying complaint along with idiopathic xerostomia and also has been 

considered a manifestation of depression.  

 

Deems D.A. et al (1991)85 agreed on the fact that depression frequently 

accompanies chemosensory distortion.   

 

 Mott A.E. et al (1993)86 stated that clinically significant taste loss was less 

common than abnormal taster (dysgeusias) and both were caused by a previous viral 

upper respiratory infection, head trauma, iatrogenic causation, neurologic or 

psychiatric disorders, toxic chemical exposure, systemic conditions, xerostomia, 

severe nutritional deficiency and some oral or dental disorders.    

 

Osaki T. et al (1996)87 investigated 14 patients with abnormal taste sensation 

(dysgesia) and found that abnormal taste sensation may be induced by many oral and 
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systemic disturbance. They found that the treatment of depression on many occasions 

reduced the severity or completely eliminated these subjective complaints.  

 

 

ACUTE NECROTIZING ULCERATIVE GINGIVITIS (ANUG)  

 Description of acute necrotizing ulcerative gingivitis (ANUG) have been 

recorded of hundreds of years, and the disease has been assigned a multitude of 

names.   
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Persia; were plagued with sore, ulcerated and foul smelling mouths.  John Hunter in 

1778 is credited with making the first clinical differential diagnosis between gingival 

lesions now recognized as representing ANUG and the oral symptoms of scurvy.   
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tenderness, bleeding and ulceration over the inflamed gingiva.  Hirschfield et al cited 

Bergerom, who, while serving with French troops in 1859, also described a similar 

disease with both acute and chronic forms.  Hirschfeld in 1886, added the diagnostic 

features of ropy saliva, enlarged submaxillary lymph glands, fever and malaise to the 

already known pathognomonic signs of fetid breath, bleeding gums, painful gums and 

pseudomembraneous ulcers.88 

 

 Acute necrotizing ulcerative gingivitis is an endogenous oral infection that is 

characterized by necrosis of the gingiva.  
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because of its prevalence in the combat trenches, and it was incorrectly considered a 

highly contagious disease.  The organisms most frequently mentioned as working 

symbiotically to cause the lesions are the fusiform bacillus and spirochetes.  

 

 Classic ANUG in patients without an underlying medical disorder is found 

most often in those between the ages of 16 and 30 years, and it is associated with 3 

major factors.  
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1. Poor oral hygiene with pre-existing marginal gingivitis or faulty dental 

restorations.  

2. Smoking 

3. Emotional stress  

Systemic disorders associated with ANUG are disease affecting neutrophils 

(such as leukemia or aplastic anaemia), marked malnutrition, and HIV infection.  

Malnutrition associated cases are reported from emergent countries where the 

untreated disease may progress to noma, a large necrotic ulcer extending from the oral 

mucosa through the facial soft tissues.89 

 

CLINICAL MANIFESTATIONS :  

 The onset of acute forms of ANUG is usually sudden, with pain, tenderness, 

profuse salivation, a peculiar metallic taste, and spontaneous bleeding from the 

gingival tissues.  The patient commonly experiences a loss of the sense of taste and a 

diminished pleasure from smoking.  The teeth are frequently thought to be slightly 
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lightly movable.  The signs noted most frequently are gingival bleeding and blunting 

of the interdental papillae.  

 

 The typical lesions of ANUG consists of necrotic punched out ulcerations, 

developing most commonly in the interdental papillae and the marginal gingivae.  

These ulcerations can be observed most easily on the interdental papillae, but 

ulceration may develop in the cheeks, the lips and the tongue, where these tissues 

come in contact with the gingival lesions or following trauma.  Ulcerations also may 

be found on the palate and in the pharyngeal area.  When the lesions have spread 

beyond the gingivae, blood dyscrasias and immunodeficiency should be ruled out by 

ordering appropriate laboratory tests, depending upon associated signs and symptoms. 

The ulcerative lesions may progress to involve the alveolar process with sequestration 

of the teeth and bone when gingival hemorrhage is a prominent symptom, the teeth 

may become superficially stained with a brown color, and the mouth odor is 

extensively offensive.  

 

 Pindborg J.J. (1951)90 examined 9577 men in the Danish defence forces, and 

concluded that after some months of service, there was a considerable increase in the 
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number of  ANUG cases. Grupes H.E. and Wilder L.S. (1956)91reported that 

ANUG was present in 2.2% of a newly inducted army personnel population.  The 

coincidence of ANUG with nail biting suggested a psychosomatic etiological factor. 

 Giddon D.B. et al (1963)92 in his epidemiological study of a University 

population, reported that the monthly prevalence of ANUG appeared to have some 

relation to situational factors such as academic examination or vacation periods. 

Formicola A.J. et al (1970)93 investigated personality traits of student naval aviators, 

who were undergoing preflight training.  Comparing students with ANUG with a 

healthy control group they found a significant positive correlation between dominance 

and ANUG, and a significant negative correlation between abasement and ANUG.  

The investigators suggested that suppression of dominance during military training 

could create emotional disturbance and a subsequent increase in ANUG incidence for 

a dominant type of individual. Cohen Cole S.A. et al (1983)94 investigated the role of 

psychosocial factors and immunosuppression in ANUG.  Initially 35 patients showing 

ANUG and 35 controls, matched for age, sex and dental hygiene, completed rating 

questionnaires, gave blood for tests of immune and edocrine function and collected 

overnight and spot urine.  Compared to controls the patients with ANUG were in 

more state of anxiety before disease revolution, while trait anxiety was high both 

during ANUG and after its resolution.  

 

 Johnson B.D., Engel D. (1986)88 suggested that stress, associated with the 

disease, play a role through induction of increased cortisol and catecholamine levels.  

They stated that the treatment modalities should involve attempts at controlling 

significant psychological and other physical factors.  

 

      Da-Siva-A.M. et al (1995)95 suggested  that emotional stress was one of the  

predisposing factors to ANUG.They also stated that psychological factors may be 

involved in the etiology of inflammatory periodontal diseases, which in turn would 

relate to clinical management of these conditions. 

 

INFLAMMATORY PERIODONTAL DISEASE  

 The aetiology of inflammatory periodontal disease is complex.  There are 

many processes at work, and probably, no single one of these is the causative factor in 

all cases.  The aetiological significance of biological and behavioural risk factors, 
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including systemic conditions, smoking, oral cleanliness and age, has been 

demonstrated.  

 

The bacteria are the triggering agents, but host defence mechanisms within the 

gingival / periodontal tissues seem to be responsible for most of the tissue damage and 

for the outcome and progression of the disease.   

 

 However, a significant proportion of the variation in disease severity cannot be 

explained taking only these factors into consideration.  The remaining variance, at 

least in part, may be explained by important psychosocial factors. Seymour (1991) 

presents a model of chronic inflammatory periodontal diseases in which genetic 

factors divide the population into susceptible and non-susceptible individuals.  In 

general, the periodontal tissues of susceptible individuals are in balance with their oral 

flora and any lesion of the periodontium is present in its stable form.  Progressive 

disease results when this balance is disrupted, and this may involve a depression of 

immune responsiveness as a result of factors such as physical and mental stress 

(Ballieux 1991).  

 However, if those patients resistance is lowered by their inability to cope with 

stressful life events, then overt inflammatory periodontal disease may be manifested. 

Several workers in the field have pointed out a possible association between 

psychological factors and inflammatory periodontal disease on the basis of their 

clinical observations96 
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Moulton R. et al (1952)97 reported that severe cases of ANUG were preceded by 

acute anxiety arising from a conflict about dependency and/or sexual needs.  In 

addition, severe chronic periodontitis cases presented (i) a background of 

longstanding, less acute conflict, mainly related to dependency needs, and (ii) 

significant marital conflict and psychosomatic symptoms.  

 

Baker E.G. et al (1961)98 found significant correlations between periodontal 

status and such factors as age, broken home, marital adjustment, hysteria scores and 

somatization (the tendency to develop psychogenic physical complaints or 

psychosomatic disorders).  

 

 Davis C.H. and Jenkisn D. (1962)99 investigated possible associations 
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again in psychiatric patients.  They found that anxiety was significantly correlated 

with periodontal index.  

 

 Vogel R.I. et al (1977)100 evaluated possible relationships between 

neuroticism/introversion and inflammatory periodontal disease / plaque scores in 50 

subjects registering for treatment at a dental school clinic.  Significant correlations 

were found between introversion and plaque, and between introversion and 

inflammatory periodontal disease as measured both clinically and radiographically.  

There was also a significant correlation between neuroticism and radiographic 

measures of inflammatory periodontal disease.  

Infection 

Prostaglandins & 
proteases 
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 Ludenia K. and Donham G.W. (1983)101 examined the relationship between 

health locus of control and the following variable : age, depression, trait anger, trait 

anxiety, and dental ratings of oral hygiene and inflammatory periodontal disease using 

the multidimensional health locus of control scale (NHLC).  They found that trait 

anxiety, depression and trait anger were correlated negatively and significantly to 

health internality.  

 

 Green L. et al (1986)102 investigated 50 male veterans for gingival and 

periodontal pathology, stressful life events and somatic symptomatology.  A 

significant association was evident between life events stress and periodontal status.  

 

 Mareenes et al (1993)103 investigated possible associations between eight 

specific negative life events and self reported oral symptoms, namely, toothache or 

trouble with the gums.  After the authors adjusted for the other variables studied, 

marital or family problems remained significantly associated with self reported acute 

and chronic oral symptoms.  

 

 Breivik T. et al (1996)104they suggested that emotional or psychological load 

(stress) influence immune activities directly via nerve messenger substances or 

indirectly via neuroendocrine substances (Hormones).  

 

 Monterio da Silva A.M. et al (1996)105 Investigated more formally possible 

associations between a number of relevant psychosocial factors and RPP. The 

significance of the psychosocial variables was assessed by comprising 3 groups : 50 

patents with RPP, 50 patients with routine chronic adult periodontitis (RAP) and 50 

patients without significant periodontal destruction (controls).  It was anticipated that 

the RPP group could show higher levels of psychosocial malalignment than the RCAP 

and control groups.  2 psychosocial factors, depression and loneliness were significant 

in distinguishing between groups. The RPP group significantly increased depression 

and loneliness compared to the RCAP and control groups.  

 

Hildebrand H.C. et al (2000)106 reviewed studies that investigated the 

association between psychological stress and periodontal disease.  They found that  
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psychological stress represents a risk indicator for periodontal disease and should be 

addressed before and during treatment.  

ORAL PSORIASIS 

Psoriasis is a chronic inflammatory skin disease affecting 10% of the 

population and making its first appearance generally in the second and third decades 

of life.  

Dark skinned persons are seldom affected.  The cause of the disease is 

unknown, but stresses and anxiety as well as winter weather, may increase its 

severity.  

Clinically, it is characterized by the presence of popular squamous lesions, 

their sizes varying from a few millimeters to large plaques.  Itching is a common 

feature and the elimination of the plaques may result in tiny bleeding points referred 

	�� ��� *����	(%�� ������ ��� ������ �������� �� ��
����� ���
�� ��	�� 
��������� ����

exacerbations.  

Since the existence of oral lesions is a controversial matter, it has been 

suggested that the diagnosis of oral psoriasis should be conditional upon parallel skin. 

Manifestations of the disease and HLA typing.  It is of relevance that psoriatic 

patients have a higher tendency  for a number of oral pathological conditions such as 

geographic and/or fissured tongue ectopia geographic tongue, gingivitis and 

periodontitis. 107 

Devrimci � Ozguven H. et al (2000)108 examined 50 psoriasis patients, 

dermatologically and psychiatrically. Psoriasis patients reported significantly higher 

degree of depression than controls. In addition, the risk for developing psoriasis 

increased significantly in patients with moderate and severe depression.  They also 

found a relationship between symptom severity and low affective expression.  

Naldi L. et al (2001)109 studied patients with a finer diagnosis ever of acute 

gustate psoriasis, made by a  dermatologist.  Controls were patients newly diagnosed 

as having dermatologic conditions other than psoriasis.  Inclusion of cases and 

controls was restricted to patients older than 16 years.  The Holmes and Rahe Social 
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Readjustment Rating Scale was used to assess stressful life events during the 6 

months before diagnosis.  A total of 73 cases (Median age 26 years) and 430 controls 

(Median age, 28 years) were included in the analysis. It was documented that the 

strong association between gattate psoriasis and a family history of psoriasis. The 

study added evidence to the belief that stressful life events may represent risk factors 

for the onset of psoriasis.  

 

 Garg A. et al (2001)110 stated that a large number of skin diseases including 

atopic dermatitis and psoriasis, appear to be precipitated or exacerbated by 

psychological stress.  They investigated 27 medical dental, dental and pharmacy 

students for relationship between psychological stress and epidermal permeability 

barrier function, without coexistent skin disease.  Their psychological state was 

assessed with the perceived stress scale and the profile of blood states.  They found 

that stress-induced derangements in epidermal function as precipitations of 

inflammatory dermatoses.  

 

 Perrott S.B. et al (2000)111 studied 58 men and 43 women  living with 

psoriasis by completing questionnaires assessing quality of life and feeling of 

stigmatization.  Physician ratings of disease severity were used in conjunction with 

these variables to account for psychosocial impact.  Results showed that ratings of 

severity were poor predictors of quality of life and stigmatization.  It was concluded 

that attempts to understand the psychological impact of psoriasis in terms of current 

measures of disease severity and demographic characteristics were limited.  

 

 Onder M. et al (2000)112 investigated skin problems of 117 musicians 

working in a professional orchestra.  The results of their survey suggested a 

significant incidence of occupational and stress-related skin problems in muscious 

such as hyperhydrosis, lichen planus, psoriasis, seborrheic dermatitis and urticaria.  It 

was thought that emotional factors exacerbated their problems.  They also discussed 

importance of psychiatric consultations in dermatological problems.  

 

TEMPOROMANDIBULAR JOINT DISORDERS 

 Temporomandibular joint disorders, is an all inclusive term referring to a 

heterogeneous group of psychophysiological disorders with the common 
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characteristics of orofacial pain, masticatory dysfunction and both. The  primary 

symptoms of TMD are preauricular pain, limited mandibular functioning and joint 

sounds (such as clenching, popping or grinding).113   

 

 It is reported that TMD is a female disease with female to male ratios ranging 

from 3:1 to 6:1. 114    

 

 Women tend to seek care more often than do men because of 

psychophysiological stress.  This may result from higher stress hormone levels and 

the presence of estrogen receptors that are absent in men.115  

 

 Greene C.S., Olson R.E. and Laskin D.M. (1982)116 reviewed the 

psychologic factors like stress, anxiety and depression in etiology, progression and 

treatment of MPD syndrome.  They concluded that although psychological factors 

were coexistent with MPD syndrome, their etiological role could not be confirmed, 

and no one personality profile necessarily predisposes development of MPD 

syndrome, but the disorders were perpetuated by psychological factors.  

 

Eversole L.R., Stone C.E., Matheson D. et al (1985)117 conducted 

psychometric, study to compared the subgroups of temporomandibular patients i.e. 

TMD with internal derangement, myofascial and myogenic facial pain (MFP), and 

atypical facial pain, myofascial and myogenic facial pain (MFD).  Using the 

Minnesota Multiphasic personality inventory (MMPI) as their primary psychometric 

measures, they found that MFP and AFP groups had more extensive 

psychopathology.  

 

 Goss Alastair N. et al (1985)118 in their retrospective study of a pain clinic 

population found 43 patients who had pain in the TMJ region.  The clinical 

presentation of these patients did not differ  greatly from that observed with typical 

response.  They found that there was  high incidence of major psychiatric problems in 

the past histories (30%) involving length in patient treatment.  

 

Ronald Attonario (1991)119 postulated that diverse conditions such as marked 

depression, hysterical conversion, psychosis, obsessional neurosis, anxiety disorders, 
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stress, loss and learned pain behaviour are all implicated in TMD. They also stated 

that function of TMJ patients with myofascial pain dysfunction, commonly 

considered a stress related illness.  (Ronald Attanasio : Physiologic considerations in 

TMD, A Biopsychosocial view of symptom formation.  Temporomandibular 

Disorders and orofacial Pain.  DCNA. January 1991, vol.35, No.1.)  

 

 Tuersky J. et al (1991)120 assessed the role of a depressive illness in the 

outcome of the treatment of patients with TMJ pain ) dysfunction syndrome.  One 

group was considered psychiatrically normal and the other had a concurrent 

depressive illness. The latter group was subdivided equally to produce 3 treated 

groups.  One undergoing occlusal splint therapy, one receiving antidepressant 

medication, and 3rd having a combination of occlusal and antidepressant therapy. The 

results showed clearly that there was a significant difference in response in the 

nonpsychiatric and combined therapy in comparison with the two depressed groups 

treated either with occlusal splint or with antidepressant therapy.  

 

 Zach and Andreason (1991)121 compared the psychological profiles of 98 

patients with signs and symptoms of temporomandibular disorders with a control 

group having no signs and symptoms of such disorders.  They used the crown crisp 

experimental index (a 48 item self-administered questionnaire) and found that TMD 

patients were more anxious than their normal counterparts.  Low scores were noted 

for TMD patients in the profile of hysteria.  The authors formed an opinion that this 

could be a reflection of TMD patients perception of their "locus of control".   

 

 Dworkin S.F. (1994)122 conducted a series of studies examining the course of 

TMD pain in relation to diagnosis, clinical signs and the level of psychosocial 

function.  They assigned a clinical TMD diagnosis using the published diagnostic 

criteria of Eversole and Machado of 232 clinical cases referred for TMD treatment. 

They emphasized the multidisciplinary treatment and self management approaches 

that focus on the cognitive thought processes and behaviours that influence subjective 

symptom.  

 

 Phillips Jennifer M. et al (1994)123 assessed 233 patients (161 women, 72 

men) with acute TMD symptoms with a battery of biopsychosocial measures.  
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Patients were diagnosed as having TMD on the basis of research diagnostic criteria or 

RDC for TMD.  Women who developed chronic TMD exhibited significantly more 

psychosocial distress and impairment than  women who did not develop chronic 

TMD. Men who developed chronic TMD differed significantly from men who did not 

develop chronic TMD.   

 

 Morris S. et al (1997)124 studied 97 patients from a potential 138 patients 

satisfying the diagnostic criteria for PDS (pain Dysfunction syndrome).  Patients were 

assessed with a range of socio-demographic, dental and psychosocial measures 

including a psychiatric interview.  Patients with PDS and a mental disorder were 

compared with those without a mental disorder.  Among 97 patients, 32 (33%) had a 

mental disorder.  They observed that those with a mental disorder complained of more 

pain associated with PDS.  

 

 Pankhurst C.L. (1997),125 postulated that among individuals with TMD, 

myogenic patients have increased severity of pain and suffer enhanced psychological 

distress.   

 

 Turk C.Dennis et al (1997)126 suggested that several psychosocial and 

behavioral factors, in addition to physical pathology, play a role in  pain and 

disability.    

 

 Goldstein H., Burton (1999)127 stated that a variety of physical and 

psychologic factors are implicated in chronicity such as oral habits, radiographic 

changes, secondary gain, coping skills, and higher levels of pain and disability on 

specific psychologic tests. They also stressed that a wide range of associated factors 

including depression, anxiety, and gum chewing may propagate TMD symptoms on 

the basis of physical, emotional and/or neurobiologic factors.  Pain, muscle tension, 

head ache, and chronic pain in the head, neck and jaws predispose to TMD via 

neuroanatomical and neurobiologic mechanisms.  They recommended that prognosis 

should be assessed by behavioral / psychologic assessment  

 

 Kight M., Gatchel R.J., and Wesley L. (1999)128 analysed the data of 277 

acute and chronic temporomandibular disorder patients to determine if there was a 
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relationship between psychological and physical diagnosis.  A significant relationship 

existed among muscle disorder and considered part of current mood disorder, 

personality disorder, combined current mood, anxiety, or substance use disorder.  

Psychopathology was significant in muscle disorders as compared to disc or joint 

disorders.   

 

 Rollman G.B. and Gillespie J.M. (2000)129 stated that strong emphasis 

should be placed on psychosocial variables in both assessment and management of 

TMD patients.    

 

Auerbach S.M. et al (2001)130 investigated the role  of psychological factors 

in TMD.  Orofacial pain patients pretreatment levels of depression, disability caused 

by pain, and exposure to stressful life events were measured and differences on these 

variables between patients with TMJ disease  and those with pain of muscular origin 

were evaluated.  Before undergoing treatment 258 patients were administered the 

Beck depression, Inventory (BDI), the pain disability index (PDI) and the social 

readjustment rating scale (SRRS).  Follow-up data on pain disability, current level of 

pain, depression and satisfaction with treatment were obtained on 48 of these patients 

who were contacted at varying intervals after completing treatment.  They concluded 

that the findings were consistent with previous research indicating a link between 

emotional dysfunction and TMD and were largely supportive of the conclusion that 

psychological factors play a more pronounced role when pain was of muscular origin.  

 

 List T., Wahlund K., Larsson B. (2001)131 examined the influence of 

psychosocial functioning and dental factors in adolescents with TMD and compared 

them with healthy subjects.  They found that psychosocial factors  such as increased 

levels of stress, somatic complaints and emotional problems  played a more prominent 

role in adolescents with TMD than the dental factors.   

 

Ferrando Maite et al (2004)132 analyzed 425 patients for the psychological 

variables of distress, personality, and coping that are related to the diagnosis based on  

the Research Diagnostic criteria for TMD. The MANCOVA (Multiple Analysis of 

Variance) between the muscular, articular and control groups showed that the 

muscular group differed from the control group, in having higher levels of distress, 
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anxiety, and depression, and minor use of positive reinterpretation and humor as 

coping strategies.  The articular group also showed higher distress, less positive 

reinterpretation and a lower interest in the search of instrumental social support than 

control group. The coping predictor of distress in both TMD groups was behavioural 

disengagement, however, the personality predictors differed.  Neuroticism and 

depression were present in the muscular group, whereas conscientiousness and self-

discipline were in the articular group.  

 

BRUXISM 

 Bruxism is the term applied to either the static or dynamic contact or occlusion 

of the teeth at times other than for normal functions such as mastication or 

swallowing.  It is therefore considered a parafunctional habit.  It usually occurs 

unconsciously and spontaneously and may be repetitive at varying intervals.  It is 

practiced almost universally, usually during sleep, either biometrically (clenching) or 

isotonically (grinding).  Because of its necessary relation to the occlusion it has the 

potential for being responsible for more dentally related problems than any other oral 

habit.  For the habit to occur, psychologic, muscular, and dental factors are necessary.  

 Bruxism has been shown to be linked to psychological stress s a necessary 

component.  While mental tension provides the spark for the initiation of this habit 

and the fuel for its continuation, the original source of this energy comes from the 

genetically determined drives and needs of the individual.  Other causes such as 

systemic disease (epilepsy) and local factors (high restorations) have been implicated, 

but their relation to psychological tension should be obvious.  

 Since the mouth is the means of receiving food and the earliest means of 

exploring the environment, it is intimately tied to emotions such as satisfaction, 

frustration, anxiety and anger.   
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development. The life drive and the need to aggress the two forces operating in the 

child are both part of the habit of bruxism.  

 

 Pierce CJ, Chrismas K, Bennett ME, Close JM (1995)133 examined the 

relationships between electromyographic measured nocturnal bruxism, self-reported 

stress, and several personality variables and the relationship between belief in a stress-
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bruxism relationship and self-reported stress.  100 adult bruxers completed a battery 

of personality  questionnaires indicated whether they believed in a stress bruxism 

relationship, presented for a dental examination, and had dental impressions taken. 

Subsequently electromyographic measurements of bruxing frequency and duration 

were recorded for 15 consecutive nights.  Correlations between electromyographic 

measures and self-reported stress were statistically significant for eight individual 

subjects. Further, subjects with high levels of stress reported more anxiety, irritability 

and depression, and less denial.  Subjects who believed in a stress bruxism 

relationship reported greater stress.  

 

 Hagberg C, Hagberg M, Kopp S. (1994)134 compared general 

musculoskeletal symptoms and emotional stress situations in terms of psychosocial 

stresses at work and sleeping disturbances between patients craniomandibular 

disorders (CMD) (56 women, 24 men) and a random population sample (88 men, 86 

women in the Stockholm music study).  A multiple choice questionnaire was used.  In 

comparison with the CMD men the CMD woman had an increased rate of tooth 

clenching and muscular pain in the face.  The CMD men differed in reporting higher 

scores for psychologic demands at work and also in having more sleeping 

disturbances.  

 

 Thompson BA, Blount BW, Krumholz TS (1994)135 stated that bruxism, or 

the grinding and clenching of teeth, occurs in approximately 15% of children and in 

as many as 96% of adults, because of its nonspecific pathology, and may be difficult 

to diagnose.  In addition to complaints from sleep partners, signs of teeth grinding 

include masticatory pain or fatigue, headaches, tooth sensitivity and attrition, oral 

infection and temporomandibular joint disorders.  They suggested adults may be 

managed with stress reduction therapy, alteration of sleep positioning, drug therapy, 

biofeedback training, physical therapy and dental evaluation.    

 

 �
	����� �� � !����"�� #$� ������136 randomly selected adults from a 

periodontal practice to participate in research to determine whether the personality 

traits of people who chronically brux (were examined by the periodontist, who 

determined which were chronic bruxers grind their teeth) diverge significantly from 

the personality traits of those who do not do so. All participants completed a 
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personality questionnaire and out of which  28 of the men and 46 of the women were 

diagnosed as bruxers.  Their personality trait scores differed significantly from those 

of the non bruxers.  In general, and regardless of gender, chronic bruxers were found 

to be shy, stiff, cautious and aloof, preferring things rather than people, avoiding 

compromises, rigid in their ways, affected by feelings of inferiority, impeded in 

expressing themselves, apprehensive, and given to worrying.  

 

 Biondi M, Picardi A. (1993)137 formed an opinion that temporomandibular 

joint pain dysfunction (TMJPD) syndrome and bruxism have a major psychosomatic 

component.  They reviewed these entities in an integrated manner, both medical and 

psychological aspects.  Two etiological models have been developed; the structural 

model emphasizes the role played by malocclusion or alterations of the 

maxillomandibular relationship, while the functional model underscores the role of 

stress, emotional tension, and personality characteristics. They concluded that 

treatment strategy can also be based on psychotherapeutic and relaxation treatment.  

 

 Pingitore G, Chrobak V, Petrie J. (1991)138 investigated whether the 

combination of physical abnormalities, type A behaviour pattern, and the perceived 

desirability and controllability of life stress are related to bruxism. Study included 125 

dental patient who were classified as bruxers or non bruxers by a licensed dentist and 

who completed two measures, the Jenking activity survey, and a modified version of 

the Holmes and Rahe life events scale.  The linear combination of physical 

abnormalities, type A behaviour and stress was significant, and suggested that it was 

the best predictor of bruxism.  

 

 Restrepo, Alvanez E, Jaramillo E, Velez C, Valencia I. (2001)139 studied 4 

main causes of bruxism, high anxiety level, malocclusion, TMD and oral habits.  

 The aim of their study was to investigate the effectiveness of psychological 

techniques in children with bruxism. A total of 33 children, 3-6 years of age with 
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more TMJ disorders registered in the Bernal and Tsomtstsouris examination, were 

selected from 188 children.  Two psychological techniques, directed muscular 

relaxation and competence reaction, were applied for 6 months. The results were 
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analysed with a Wilcoxon rank sum test.  They concluded that psychological 

techniques were effective in the reduction of signs of bruxism in children with 

primary teeth.  

CANCEROPHOBIA 

The term phobia, which comes from the Greek word for fear, denotes a 

number of psychological and physiological conditions that can range from serious 

disabilities to common fears to minor quirks.  

It is a persistent fear in patients that they have controlled oral cancer.  These are 

usually well  real educated patients, who constantly change their tooth pastes, often 

use a multitude of mouth washes and are in general very finely about the oral hygiene, 

but at the same time they go from dentist to dentists seeking reassurance that all is 

fine. This has been noted to be associated with depression.  It is a type of 

monosympathetic hypochondrical psychosis (MHP), which is a chronic disorder 

characterized by a single hypochondrial illusion, a false, unshapable belief which is 

out of keeping with the individuals social and cultural background and is not 

amenable to reason.  

There are two subtypes which are of relevance to dentistry. First is phantom 

bite syndrome, the patient holds the illusional belief that his / her dental bite is 

abnormal and the other is dysmorphophobia present with delusic that some part of 

their jaw or face is deformed.  They believe that this deformity is noticeable to others, 

despite evidence to the contrary and blame it for all problems in their life. The 

monograph of such patient including exclusion of organic disease and any other 

primary psychiatric disease. Referred to a psychiatrist is helpful.  Patients who do not 

respond to psychological causality may be need Pinozide, a dopamine antagonist. The 

daily dose varies from 2 to 12 years and is best given in many as it may cause 

insomnia.  

Remion RA and Blasberg B (1985), Yontchev E et al (1986), Grosky DMD et 

al (1991) reported cancerophobia to be a frequent finding in patient with atypical 

facial pain, glossodynia and burning mouth syndrome. It is a persistent fear in the 

patients mind that they have contracted oral cancer. There are usually well read, 

educated patients who constantly change their tooth pastes, often use a multitude of 
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mouth washes and one in general very finicky about the oral hygiene, but at the same 

time go from dentist to dentist seeking reassurance that all is fine. This has been noted 

to be associated with depression.  

Gorsky Meir (1991)140 studied clinical characteristics and treatment responses 

in 130 patients with burning mouth syndrome.  Most patients were post menopausal 

women, and the tongue was the most frequently afflicted site.  Although 395 of the 

patients complained of dry mouth, no causative factors were evident.  Therefore BMS 

is assumed to be a functional disorder.  This was at least partially confirmed because 

the most effective management was in response to moods ) altering drugs.  

In their study, they confirmed previous observations of the primary recurrence 

in postmenopausal women, the tongue as the most frequent site, and lack of evident 

causative systemic explanation.  Although about 1/3rd benefited from salivary gland 

stimulation with a sialogogue, most patients did not benefit.  Because causative 

organic factors have not been consistently identified, it is assumed that BMS, atleast 

in most patients is a functional disorder entailing psychologic, emotional and 

neurologic dysfunctions.  

Yontchev Eutim et al (1986)141 studied 113 patients with facial and general 

complaints which they assumed were caused by metallic dental restorations and/or 

oral galvanic cements.  An extensive case history was taken by means of a 

questionnaire and an interview and results showed that patients presented with 

varying oral and general symptoms.  It is probable that many general factors, besides 

oral findings, alone or in causation, eg. general health problems, sided effects of 

medication, psycho-social problems,  including stressful life events, and 

complications due to the chronicity of pain, may be associated with the oral and 

general complaints of these patients.  

Creagon ET (1999)142 reviewed of the relationship between psychosocial, 

emotional and attitudinal factors and aggravation of malignancy.  They left the debate 

open with a note that the strong effect of emotions on different medical conditions 

cannot be ignored.  
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Rogers SN et al (1999)143 have determined that endentulous patients after 

cancer treatment have more psychological disturbances and they may complicate 

compliance with prosthetic appliances.  

Bocca M. et al (1999)144 in their study of 28 oral cancer patients found almost 

all subjects revealed the presence of anxiety symptoms and 60% of subjects were 

affected by minor depression. Many patients exhibited loss of interest in family, job 

and sex.    

           Malt UF et al (1997)145 have mentioned 99 patients who felt that dental 

amalgam was causing multiple somatic symptoms.  This study revealed that 62% of 

them suffered from chronic anxiety disorder and 47% suffered from major depression 

as compared to none in 93 of alternative group.  

Eating Disorders : (Aronexia Nervosa / Bulemia): 

Eating disorder should be considered in the differential diagnosis of 

unexplained occlusal and palatal enamel erosion,particularly in younger female 

patients.  

Self induced vomiting is a frequent problem in patients with morbid fear of 

obesity, so it may be present in anorexia nervosa and is of diagnostic significance in 

bulimic nervosa, when the patient enters the cycle of binge eating and vomiting. 

Persistent vomiting may lead to enamel erosions and attrition through the effects of 

gastric juice. Females outnumbered male by 16 to one. In addition to binge eating a 

purging the bulimic patient may engage in alcohol or drug abuse, shaphlifiting, 

promiscuity, and aberrant sexual practices.  

Pathological avoidance of food where the subject  has a delusional body image. 

Characterized by extreme loss of weight (15%), abnormal attitudes towards food, 

distorted body image with morbid fear of fatness. Common in females of adolescence 

Etiology: 

Psychodynamic theories: means of avoiding maturation or as a means of acquiring 

independence and/or a sense of achievement, through strict control of diet and weight. 

Cultural theories : social and media pressures urging women to be slim and diet-

conscious 

Clinical features: 
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Loss of weight by dietary restriction, self induced vomiting, laxatives or excessive 

exercising. 

Disturbance of fluid or electrolyte imbalance.Bone fractures secondary to 

osteoporosis.  

� Bulimia nervosa, described by Russell (1979)

� Powerful and intractable urges to overeat

� Efforts to avoid the fattening effects of food by inducing vomiting or abusing

purgatives

� Morbid fear of fatness

� Bouts of eating vast quantities of food (bingeing) occur in response to an

uncontrollable psychological urge. Self-induced vomiting often follows such

episodes.

Oral manifestations: 

Mucosal lesions- atrophic glossitis, erythematous lesions on the palate, glossodynia 

Periodontal ) poor oral hygiene, gingival inflammation and predisposition to 

periodontitis 

Vitamin C deficiency leads to gingival bleeding, ulcerations and tooth mobility 

Teeth- dental erosion, increased caries incidence, dental sensitivity to episodes of 

pain 

Salivary- swelling of major salivary glands (sialadenosis), necrotizing 

sialometaplasia 

Increased predisposition to opportunistic infections 

Treatment:  

Psychotherapy:  psychodynamic psychotherapy, family therapy, behavioral therapy, 

and group therapy.  

Pharmacotherapy: 

� Hospitalization if weight loss becomes severe

� Fluoxetine  (20-60 mg per day)

� Imipramine (Tofranil) or desipramine (Norpramin) at a low dosage (50 mg per

day),

increasing by 50-mg increments every 3-4 days, to a daily dose of 150 mg

FACTITIOUS ULCERATION OR STOMATITIS ARTEFACTA 
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� Self Injurious Behaviour (SIB) is a deliberate harm to the body without

suicidal intent which may occur with a series of psychiatric disorders,

development deficiencies or syndromes.

� Consists of repetitive movements that produce tissue damage and may be

observed in normal or mentally impaired individuals

� Prevalence is 750 per 100,000

� 7.7% to 22.8% in mentally disabled

� Oral structures such as gingiva, oral mucosa, tooth support structures, or teeth

are affected.

Consists of : 

� Putting fingernails or foreign objects in the gingival sulcus, digital pressure on

oral structures or biting of tissue.

� Factitial gingivitis,

� Factitial periodontitis,

� Factitial ulcer,

� Self-extraction

� Wide areas of peeling, macerated, hyperkeratinized epithelium of the buccal

mucosa

Classification of self inflicted injuries (Stewart and Kernmohan) 

       Type Description 

Type A       Injuries superimposed upon pre-existing lesion 

Type B        Injuries secondary to another established habit 

Type C        Injuries of unknown and/or complex aetiology 

Theories proposed: 

Biological theory: expression of an underlying genetic defect that may produce 

alteration of neurotransmitters 

Functional theory: as a means of escape or attention seeking and may arise in 

stressful situations 

Associated with lesch nyhan syndrome, Munchhausen, Familial Dysautonomia, XXY 

syndrome, trisomy 18, mental retardation, hereditary sensory neuropathies 

� Lip biting- fissures, areas of hyperkeratosis or mucous extravasation cyst.

� In older anxious or agitated patients lip chewing produced varicosities so the

vermillion border appears cyanotic in appearance.
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� Rubbing of alveolar mucosa with a finger leaves an elongated erythematous

patch.

Management: 

� Behavioural modification techniques

� Pharmacological treatment

� Physical restraints

Behavioural modification techniques: 

� Positive reinforcement (use of a positive reinforcer each time the desired

behaviour is observed),

� Extinction (lack of attention when the undesired behaviour is exhibited)

� Time-out (removing the child from the place or situation when the undesired

behaviour is exhibited)

Oral restraints include:  

Fixed or removable acrylic horseshoe appliance, soft mouth guards, buccal or lingual 

shields,  

Thermoplastic appliances in combination with intraoral and extraoral elastics  

Accessories such as facemasks, chin-cups, lip separators, special clothing or belts 

Pharmacotherapy:  Selective Serotonin Reuptake Inhibitors 

CONCLUSION 
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Management of illness is based on the knowledge of its specific and non-specific 

aspects. The influence of psychosocial and environmental factors on the appearance 

of the illness must be recognized and dealt with. So the doctor must recognize the 

influence exerted by the illness itself- through pain, fear, depression, or paralysis 

which are its manifestations on the patient and his environment. The handling of the 

sick person depends on our awareness of these aspects, our knowledge and experience 

of them, on our patience and our flexibility. In practice this means that the doctor 

must listen to his patient, get to know him, his background and present life; must 

examine him physically, it is the care and the confidence with which it is done that 
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matters. The doctor must encourage questions, and must answer them to the best of 

his ability; must seek the patient's view of himself, of his illness, and sometimes of his 

medical experiences. There is no comprehensive up to date account of psychosomatic 

medicine in dentistry. 

As the stress is increasing in day today life due to cut throat competition in 

every field. So there are more chances of a dental practitioners encountering patients 

with psychosomatic disorders.  Hence one should be familiar with such manifestations 

and if accounted with such patients should try to manage them with psychiatrist 

consultation whenever needed. 

To conclude we can say that many diseases manifesting in the oral cavity have a 

psychological component in their etiology or have some effect of psychologic factors. 

Similarly psychiatric disorders have an influence upon health of oral tissue.  
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Chapter - 1 

Metal Ceramics Alloys 

Dr. Priyanka Priyadarshni 

 

 

Abstract 

The metal ceramic crown system still is selected the most frequently 

because of its strength and versatility. The ability to select metals for color or 

strength for single unit or fixed partial dentures gives great flexibility. As the 

occlusal forces become more of a factor, selection of a restorative system 

will depend more on strength than esthetics demand. When greater strength 

is required metal ceramic crowns are preffered. Metal ceramic core materials 

like alcerams and inceram provide greater flexibility and compressive 

strength. The main drawback of metal crowns are poor esthetics especially in 

anterior region. 

Keywords: cast metal ceramic restoration, swaged metal ceramic 

restorations, metal ceramic 

Introduction 

The introduction of metal ceramics as restorative material produced 

restorations comparable to natural teeth. The metal ceramics are stronger, 

wear resistant and impervious to oral fluids and absolutely biocompatible 

with long term color stability and ability to be formed into precise shapes. 

Although it has some drawbacks like poor esthetics, the metal ceramics are 

highly used in dental clinics because of low cost. 

Also called- Porcelain Fused to Metal (PEM) 

- Metal Bonded Restoration 

- Ceramo Metal 

Jacket crowns made entirely of porcelain entirely had poor 

tensilestrength and the crown breaks easily under abnormal occlusal 

conditions So, to get the benefits of metal for strength & porcelain for 

esthetics, these two were combined to get the metal ceramic. 

1962-Weinstein developed porcelain composition for metal ceramics. 

1994 survey reports that 90% of ceramic restoration were porcelain fused to 

metal. 
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The development of metal ceramics was possible because of 

1. Development of a metal and porcelain that could bond to each other 

2. Raising the CTE of ceramic to make it more compatible to that of 

metal 

Types of metal ceramic restorations 

1. Cast Metal Ceramic restorations 

a) Cast noble metal alloys 

b) Cast base metal alloys 

c) Cast titanium-ultra low fusing 

2. Swaged metal ceramic restorations 

a) Gold alloy foil coping 

b) Bonded platinum foil coping 

Cast metal ceramic restorations 

This is one of the commonest ways of constructing a ceramic restoration 

Because of strong metal frame, it is possible to make long span bridges It 

can also be used when all ceramic is not possible because of high stresses& 

reduced preparation depth. 

Uses 

 Single anterior & posterior crowns 

 Short & long span anterior & posterior bridges 

Metal ceramic alloys 

Metal ceramic alloys are compatible with porcelain and capable of 

bonding to it. A layer of porcelain is fused to the alloy to give it a natural 

tooth like appearance. 

Also called Porcelain Fused to Metal (PFM). Ceramometal Alloys, 

porcelain Bonded to Metal (PBM). 

Requirements of alloys for porcelain bonding 

In addition to the general requirements of alloys, metal ceramic alloys 

have some special requirements to be compatible with porcelain veneering. 

1. Alloy's melting temperature should be higher than the porcelain 

firing temperature 

2. It should be able to resist creep or sag at these temperatures 
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3. Its CTE (Coefficient of Thermal Expansion) should be compatible 

with that of porcelain 

4. They should be able to bond with porcelain 

5. It should have a high stiffness (modulus of elasticity) 

6. Should not stain or discolor porcelain 

Uses 

1. Intended for porcelain veneered restorations (crowns & Bridges)  

2. Also be used as an all metal restorations 

Classification of metal ceramic Alloys: (Types) 

1. High Noble - Gold-palladium-platinum alloys  

- Gold-palladium-silver alloys 

- Gold-palladium alloys 

2. Noble 

(Palladium alloys) - Palladium-Silver alloys 

- Palladium-Gallium alloys 

- Palladium-Gold alloys 

- Palladium-Gold silver alloys 

- Palladium-Copper alloys 

- Palladium-Cobalt alloys 

3. Base Metal - Nickel Chromium Alloys 

- Nickel-Chromium-Beryllium alloys 

- Cobalt Chromium Alloys 

- Pure Titanium 

- Titanium-Aluminum-Vanadium 

High noble metal ceramic alloys (Gold based) 

Contains more than 40 wt% gold and so-called Gold based alloys. 

Properties 

1. Most expensive crown & bridge alloys. 

2. Color ranges from white to gold. 

3. Melting temperatures ranges from 1149-1304 C. 

4. High density 13.5-18.3 gm/cm-cast to cast 
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5. Hardness 182-220 VHN-softer when compared to base metalalloys 

easy to cut grind & polish. 

6. Percent elongation 5-20%. 

7. Porcelain Bonding-Presence of an oxide layer on the surface of 

alloy. 1% of base metals like tin, Iridium, Iron etc are added to the 

metal ceramic alloys assists in chemical bonding of porcelain to the 

alloy to induce formation of oxide layer. 

8. Less sag resistant 

9. Do not tarnish easily and extremely stable in the oral environment. 

10. Biocompatible & easier to solder. 

Gold-palladium-platinum alloys 

(Jelenco "O", SMG-3 (Ney) 

BY-Dr. Ritesh Vatsa. 

Composition 

Gold-80to 88 wt% 

Palladium-5 to 11 wt% 

Platinum-6 to 8 wt% 

Silver-Oto 4.9 wt%(rarely present) 

Base metals-Around 1% 

These alloys have lower sag resistance, hence long span bridges 

areavoided with this alloy. 

Gold-Palladium-Silver Alloy [Whilbond 75 (Wilkinson)] 

Composition 

Gold-39-77 wt% 

Palladium-10-40 wt% 

Silver-9-22 wt% 

Base metals-1 wt% 

Silver has a tendency to discolor some porcelain 

Gold-palladium alloys olympia (Jelenko) 

Composition 

Gold-44-55wt% 

Palladium-35-45 wt% 
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Base metals-1 wt% 

Absence of Silver eliminates the discoloration problem 

The Noble (Palladium Based Alloys) Metal Ceramic Alloys These 

alloys must contain at least 25% of noble metal alloy. These are mostly 

Palladium based alloys. 

Common Features of Palladium based alloys: 

1. Cost ranges between that of gold alloys & base metal 

2. Color-White 

3. Density-less dense than gold alloys 10.5-11.5gm 

4. Easy to work with easy to cut grind & polish 

5. Melting range 1155-1304 C 

6. Yield strength 462-685 Mpa 

7. Hardness 189-270 VHN slightly harder than the high noble metal 

ceramic alloys 

8. Percentage elongation 10-34% 

9. Porcelain bonding-like the gold alloys, base metals like tin, Iridium, 

etc. are added to assist porcelain bonding 

10. Resistant to Tarnish & corrosion 

11. Scrap value is good. Safe & biocompatible 

Types 

Palladium-Silver alloys 

Palladium-Copper alloys 

Palladium-Cobalt alloys 

Palladium-Gallium-Silver alloys 

Palladium-Gold alloys 

Palladium-Gold-Silver alloys 

Palladium-silver alloys 

Introduced in 1970's as alternative to gold & base metal alloys. 

Composition 

Palladium 53-60 wt% 

Silver 28-40 wt% 

Base metals balance 
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Greening problem: high silver content causes the most severe greening 

problem (greenish-yellow discoloration) among all the metal ceramic alloys 

Gold metal conditioners & coating agents are added to minimize this effect. 

Palladium-copper alloys 

Composition 

Palladium  74-80% 

Copper  5-10% 

Gallium   4-9% 

Gold  1-2% 

Base Metals 1% 

Copper produces slight discoloration of the porcelain. These alloys are 

most technique sensitive produces black oxide layer-masked with opaquer. 

Palladium-cobalt alloys 

Composition 

Palladium 78-88% 

Cobalt 4-10% 

Gallium  upto  9% 

Base metals 1% 

Here cobalt can cause some discoloration. Dark oxide layer can be 

masked with Opaquer. 

Most sag resistant of all noble alloys. 

Palladium-gallium alloys 

2 Types  

1. Palladium-Gallium-Silver 

2. Palladium-Gallium-Silver-Gold 

Composition: 

Palladium 75% 

Gallium  6% 

Silver  5-8% 

Gold  6% 

Base metals 1% 
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Oxide layer though dark is somewhat lighter than the palladium copper 

& palladium cobalt alloys. 

Silver content does not cause any greening. 

Base metal alloys for metal ceramic alloys 

Contains little or no noble metals. Introduced expensive noble metal 

ceramic alloys. 

The first noble metal Alloys were the Cobalt-Chromium alloys. 

Nickel chromium alloys were introduced later. 

Base metal alloys used for metal ceramics are 

1. Nickel-Chromium alloys 

2. Cobalt-Chromium alloys 

3. Pure Titanium 

4. Titanium-Aluminium-Vanadium Alloys 

Nickel-chromium alloy 

Composition 

Nickel   61-81% 

Chrome   11-27% 

Molybdenum  2-9% 

Beryllium  0.5-2% 

Some alloys may contain occasionally one or more minor elements like 

Aluminum, Iron, Silicon, copper, manganese, Cobalt & Tin 

General features of nickel-based alloys 

1. Cheapest of Casting Alloys 

2. White in color 

3. Melting Range 1155-1304 "C 

4. Density 7.8-84 (half the density of Gold Alloys) 

5. Hardness 75-360 VHN-harder than high noble metal alloys& 

difficult to work with. 

6. Yield Strength 310-828 MPa-stronger than Gold and Palladium 

based alloys. 

7. Modulus of Elasticity 150-210 MPa (x 10') twice stiff as gold 

alloys. Thinner & lighter castings can be made metal copings can be 

reduced to 0.3-0.1 mm 
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8. Percent elongation 10-28% 

9. Porcelain bonding-forms adequate oxide layer for porcelainbonding 

10. Sag resistance-Higher sag resistance 

11. Esthetics-a dark oxide layer may be seen at the porcelain 

metaljunction 

12. Highly resistant to tarnish & corrosion due to property ofpassivation 

It is the property by which a resistant oxide layer forms on the 

surface of Chrome containing alloys. This oxide layer protects the 

alloy from further oxidation & corrosion. So these alloys can 

maintain their polish for many years 

13. They have higher casting shrinkage than the gold alloys. 

14. Bio compatibility-Nickel may produce allergic reactions in some 

individuals. It is also a potential carcinogen 

15. Beryllium also potentially toxic-Causes 'Berylliosis' 

Titanium & Its alloys 

Because of its excellent biocompatibility light weight good strength 

andability to passivity, these Titanium alloys are well adapted in dentistry. 

Uses 

1. Metal ceramic restorations 

2. Dental implants 

3. Partial denture frames 

4. Complete denture bases 

5. Bar connectors 

Also used as an alternative alloy to those allergic to Nickel. 

Pure titanium 

Titanium has the ability to passivate itself. 

Excellent corrosive &tarnish resistant against mineral acids & chlorides 

Highly Biocompatible & non-toxic 

Mechanical properties 

1. Density-4 5 gms/cm3 (light weight) 

2. Modulus of elasticity-110 GPa 

3. Melting point -1700'C 

4. Thermal expansion-8.4x10/C 

{Lower than porcelain-so low fusing porcelain have been developed} 
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5. Pure Titanium exists in alpha & Beta forms 

6. The alpha forms exists at room temperature with lower strength 

&high ductility 

7. Above 830 'C it is converted into the Beta phase which is stronger 

and more brittle 

Titanium alloys 

Titanium is alloyed with Aluminum, Vanadium and Palladium 

Commonly used Titanium alloy is Ti6 A14V. 

Alloying the Titanium increases the strength & stabilizes the alloy. 

Thesealloys cannot be heat treated and amenable to brazing and soldering. 

Chapter 8-Metal ceramic bond 

BY-Dr. Priyanka Priyadarshni 

The primary requirement for the success of a metal ceramic prosthesis is 

development of a durable bond between the porcelain & the alloy along with 

the thermal compatibility of the alloy & porcelain. 

Theories of metal-ceramic bonding 

1. Mechanical interlocking between porcelain & metal 

2. Chemical bonding across the metal porcelain interface 

3. Compression 

Mechanical bonding 

Good wetting of the metal surface or metal oxide surface by the 

porcelain is essential to achieve mechanical bond Surface tension provides 

intimate contact of porcelain with all the micro surface irregularities of the 

metal surface and some mechanical interlocking occurs when fired. Metal 

coping is sand blasted and cleaned. This roughened surface provides an 

easily wettable surface assisting in mechanical retention. 

Chemical bond 

Heating to 1000 C in vacuum for 10 min. degases the metal first. 

Thenair cooled slowly. This will remove gases from the surface of the metal 

&induce some age hardening of the alloy At the same time the base metal 

atoms will diffuse to the surface of the metal & form an oxide film (Tin, 

Indium or Zinc) This oxide film will provide chemical bond when porcelain 

is applied over it and fired On further heating to maturing temperature of 

porcelain (950" c), shrinkage & pore elimination will occur. 
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Compressive bond 

On cooling, the metal will contract faster than porcelain & this itself will 

put metal under tension and porcelain under compression. This will make the 

porcelain bond to metal firmly. 

Bonding of porcelain to metal using electrodeposited substrates 

A new method of bonding porcelain to metal-by forming an additional 

oxide layer deliberately over the metal surface by using electro deposition. 

Deposition of a layer of pure gold onto the cast metal & then a layer of tin 

over it improves the wetting of porcelain onto the metal and toreduce the 

amount of porosity at the metal porcelain interface the electrodeposited layer 

acts as a barrier between the metal casting and porcelain to inhibit diffusion 

of atoms from the metal into the porcelain during normal firing cycles-limits 

buildup of oxide layer. Produces light color of the oxide-enhances vitality of 

porcelains and blocks the dark metal oxide color. 

Alloys & metals like cobalt chromium, stainless steel, Palladium-silver, 

high & low gold content alloys & titanium have been successfully 

electroplated & tin coated to achieve satisfactory ceramic bonding. 

Metal-Porcelain bond failure 

Bonding failures in metal ceramics occurs at 3 sites 

1. Along the interfacial region between the opaque porcelain & the 

interaction zone (metal oxide) 

2. Within the Interaction zone (metal oxide) 

3. Between Metal & Interaction zone (metal oxide) 

Brein's classification of bond failure 

1. Porcelain metal: This fracture occurs when the metal is devoid of 

oxides 

Metal surface leaves a clean surface. 

2. Metal oxide-porcelain: oxide is firmly attached to the metal seen 

in base metal alloys 

3. Cohesive within porcelain: Seen in Gold alloys Bond strength is 

higher than the tensile strength so bond failures occur within the 

porcelain 

4. Metal-metal oxide: Metal oxide is attached to the porcelain. Seen 

in base metal alloys due to formation of Nickel and Chromium 

oxides 
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5. Metal oxide-metal oxide: fracture occurs through metal oxide 

resulting from over production of oxides. Metal oxide is found 

attached to both metal and porcelain 

6. Cohesive within the metal: This type of fracture usually occurs in 

crown and bridge but rarely seen in single crowns 

Manipulation & technical considerations of cast metal ceramic 

restorations 

Construction of cast metal coping or framework 

A wax pattern of the intended restoration is constructed & cast in metal 

Sharp angles or pits on the veneering surface of metal are to be avoided to 

avoid internal stress in final porcelain so convex surfaces & roundedcontours 

are produced. 

The intended metal ceramic junction should be as definite & smooth as 

possible-90° angle. Metal should be of sufficient thickness toprevent 

distortion during firing. 

0.3 mm for Noble metal alloys. 

0.2 mm for base metal alloys 

The metal ceramic interface must be at least To 1.5 mm from all centric 

occlusal contacts and must be distinct to facilitate removal of excess 

porcelain. 

Metal preparation 

A clean metal surface is essential for good bonding. Oil impurities from 

fingers can contaminated. Surface is finished with ceramic bonded stonesor 

sintered diamonds. 

Final texturing done by sandblasting with an alumina air abrasive which 

aids in bonding Finally it is cleaned ultrasonically, washed and dried. 

Degassing & Oxidizing 

A controlled oxide layer must be created on the metal surface to 

establish the chemical bond between metal & porcelain. Oxide layer 

obtained by raising the temperature, exceeding the firing temperature of 

porcelain A vacuum created in the firing chamber eliminates any adherent 

gases-hence the term 'degassing. 

High gold content ceramic alloy held at oxidizing temperaturefor several 

minutes. Low gold content alloys contains high base elements resulting in 

thick oxide layer.so air abraded lightly with alumina or placed in 

hydrofluoric acid. 
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Opaquer 

Dense yellowish white powder supplied with a special liquid -used to 

cover the metal frame. The metal framework is held with a pair of locking 

forceps. Opaquer powder is dispensed on to a ceramic palette & mixed with 

special liquid to a paste like consistency. It is carried & applied to the metal 

framework with a brush & condensed. Excess liquid is blotted with a tissue. 

Opaquer is built with 2 thickness. Casting with opaquer placed in furnace & 

fired at approximate temperature. 

Condensation 

The process of packing powder particles together & removing excess 

water is known as condensation. This helps to minimize the porosity & 

reduce firing shrinkage. 

Condensation techniques 

Vibration 

Use light vibration to spread the material thinly and evenly. Moving the 

serrated instrument back and forth over the handle of the tweezers will create 

the necessary disturbance. Excess moisture that comes to the surface can be 

blotted off with a clean tissue Vibration may not be as necessary with the so-

called paint opaques. An ultrasonic vibration is also used. 

Spatulation 

A small spatula is used to apply and smoothen the wet porcelain which 

brings out excess water. 

Dry powder 

Dry powder placed on the side opposite a wet increment. The water 

moves towards the dry powder pulling the wet particles together. 

Whipping method 

Surface of the wet paste is tapped lightly with a spatula few times causes 

water to come on the surface. Excess water removed by blotting paper. 

Gravitation method 

Gravity will bring the water off the paste to the surface- removed with 

blotting paper. 

All these methods aim at bringing the water to the surface. Surface 

Tension of water is the driving force for condensation and the porcelain must 

never be allowed to dry out until condensation is complete. 
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Before firing, inspect the opaque application to see that it satisfies the 

following criteria 

The entire veneering surface is evenly covered with a smooth layer that 

masks the color of the metal. 

There is no excess anywhere on the veneering surface. 

There is no opaque on any external surface adjacent to the veneer. There 

is no opaque on the internal aspect of the substructure. 

Firing and sintering of porcelain 

The thermochemical reaction between the porcelain powder components 

are virtually completed during the original manufacturing process. So, the 

purpose of firing is simply to sinter the particles of powder together properly 

to form the prostheses. Firing is done in a porcelain furnace Modern furnaces 

are computer controlled & have built in programs to control the firing cycle. 

Programs can also be changed by the operator. 

Firing cycle 

The entire program of preheating firing, subjecting to vacuum subjecting 

to increased pressure, holding & cooling is known as firing cycle. The firing 

cycle vary depending on the stage-opaquer firing dentin firing glaze firing 

etc. Opaquer has the highest temperature and the glaze the lowest. 

Preheating: The condensed mass should not be placed directly into the 

hot furnace. This can cause rapid formation of steam which can break up the 

mass modern furnaces-work is gradually raised into the furnace this is 

preheating. 

Vacuum firing 

During firing a vacuum is created in the furnace-air pressure reduced by 

1/10 of atmospheric pressure by vacuum pump. As the temperature rises, the 

particles sinter together & closed voids are formed in the porcelain mass. At 

a temperature of about 55' c below the upper firing temp, the vacuum is 

released so pressure increased from 0.1 -1 atm. as pressure is increased by 10 

folds, the voids are compressed to 1/10" of their original size and the total 

volume of porosity is reduced. The vacuum is not activated during the Glaze 

firing. 

Cooling 

Cooling of fired porcelain should be well controlled Rapid cooling 

causes porcelain to crack or, it can induce stresses which weaken the 
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porcelain Cooling is done slowly and uniformly and usually computer 

controlled. Thermal expansion will increase after slow cooling, because 

additional (high-expansion) leucite will crystallize. In general, alloys with 

high thermal expansion coefficients require more rapid cooling than alloys 

with low coefficients. 

Evaluation of the opaque porcelain 

Small cracks and fissures are common after the first firing. This problem 

can be resolved by applying moisture, followed by a thin mix of opaque 

carefully condensed into the fissures. When correcting a thin area where the 

color of the metal has not been masked completely, the surface should be 

moistened before a second coat is applied. 

After firing, check that the opaque application meets the following 

criteria 

Relatively smooth even layer masking the color of the framework.  

Eggshell appearance. 

No excess on any external or internal surface of the restoration (which 

would prevent it from seating fully on the die). 

Dentin & Enamel porcelain 

After the opaquer is fired & cooled-dentin powder mixed with distilled 

water or liquid supplied with glass spatula Bulk of the tooth is built up with 

dentin a portion of dentin in the incisal area is cut back and enamel porcelain 

can be added. After build up & condensation is over-returned to the furnace 

for sintering. 

Additions 

Not necessary to build up the restoration in one step. Large restorations 

are built up in 2 or 3 stages. After each firing porcelain is shaped by grinding 

& additional porcelain placed in deficient areas. Each additional firing is 

done at a lower temperature Caution-avoid too many firings, as this may 

give rise to a over translucent, lifeless restoration. 

To compensate for the firing shrinkage that result when the particles 

fuse, slightly overbuild the porcelain. A typical metal-ceramic anterior 

crown will shrink 0.6 mm at the incisal edge and 0.5 mm mid facially. 

Gingival and Transparent porcelain 

Enamel of natural teeth at incisal edges appear transparent, so a 

transparent porcelain is used for this. Depending on the desired appearance, 
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make a cut-back for the more translucent incisal powder. Whether the cut-

back is made with a razor blade, scalpel, or modeling instrument, condensing 

the body buildup well before cutting back is necessary. This will minimize 

the risk of fracture during the process. Furthermore, to minimize the chance 

of damaging the unsupported incisal portion of the buildup, the cut-back 

should be made from incisal to cervical. 

The cervical portions of natural teeth may appear more darker (more 

yellow). Cervical porcelain or gingival/neck porcelain are used to duplicate 

this effect. 

Surface staining, characterization & effects 

Staining & characterization helps make the restoration look natural and 

helps it to blend with adjacent teeth. Internal or intrinsic characterization or 

staining may be accomplished by incorporating colored pigments in the 

opaque, body, or incisal powder. Stain powders are mixed with a special 

liquid applied and blended with a brush. To recreate natural look of teeth, 

special techniques were used to create effects like cracks defects & other 

anomalies within the enamel. Highly colored glazes, commonly used as 

surface stains, may be layered within the buildup powders to create special 

effects.  

Colored opaque modifiers that can be selectively mixed with the opaque 

to increase the saturation of the desired pigment. A variation of this approach 

is to use opacified dentin powders that produce a finished restoration with a 

slightly higher chroma than one prepared with the more translucent dentin 

powders. Similarly, a translucent powder can be used to enhance incisal 

translucency. 

The surface texture of a metal-ceramic restoration should resemble that 

of the adjacent teeth, including selected characterizing irregularities that 

exist on those teeth. 

Several rules of light reflection must be remembered when attempting to 

accomplish this: 

1. A flat surface will reflect primarily parallel light bundles 

2. A convex surface will result in divergence of reflected light, 

whereas a concave surface will create a convergent light bundle 

3. Sharp transitions (e.g., geometric line angles) will result in line 

reflections, but smooth, gently flowing curved surfaces will create a 

reflection pattern with greater surface area 
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Glazing 

Glazing is a process by which the restoration is given a smooth glossy 

surface. Before final glazing restoration is tried in the mouth checked and 

adjusted by grinding. Restoration is smoothed prior to glazing. 

Objectives of glazing 

1. Glazing enhances esthetics 

2. Enhances Hygiene 

3. Improves strength-stronger than unglazed porcelain. It inhibits 

crack propagation 

4. Reduces the wear of the opposing teeth 

Types of glazing 

1. Over glaze: Glaze powder is mixed with special liquid &applied on 

to the restoration. Firing temperature lower than body porcelain. 

Firing cycle does not include vacuum. Chemical durability is less 

because of high flux content 

2. Self-glaze: instead of a separate glaze layer, the restoration is 

subject to a controlled heating at its fusion temperature, this causes 

only the surface layer to melt and flow to form a vitreous layer 

resembling glaze. 

Glazing is superior to conventional polishing 

Other metal ceramic Systems 

1. Swaged gold alloy foil 

-ceramic crowns (burnished foil copings)-Captek. 

Captek-capillary casting technology Based on principle of capillary 

attraction to produce gold composite material without having to cast it. 

Comes in fluted form & is adapted to the die by swaging & burnishing Foil 

coping is carefully removed & flame sintered. An interfacial alloy powder is 

applied and fired which helps to bond the ceramic & metal Porcelain is the 

condensed and fired to form the crown. 

Advantages 

Thinner foil alloy allows greater thickness of ceramics -improving 

esthetics. 

Underlying alloy is gold colored-gives more warmth & life to the 

restoration. 
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2. Bonded platinum foil ceramic crowns 

A platinum foil coping is constructed over the die to improve the 

bonding of the ceramic to the platinum foil coping an electro deposition 

technique is used. 

Electrodeposition technique 

This is used to improve both esthetics & bonding. A layer of pure gold 

is electrodeposited onto the metal, followed by a quick minimal deposition 

of tin over the gold. 

Advantages 

1. Gold color enhances vitality of the porcelain 

2. Tin helps in chemical bonding 

3. Good wetting at gold porcelain interface reducing porosity 

Electrodeposition also done with other alloys Co-Cr. Stainless steel. 

titanium, low gold & non-gold alloys. 

3. Cast metal ceramics with labial margins 

When esthetics is of prime importance, a collar less metal-ceramic 

crown is considered Collarless crowns have a facial margin of porcelain and 

lingual & proximal margins of metal. 

Advantages 

1. Esthetic improvement 

2. Plaque removal easier when gingival tissues are in contact with 

vacuum fired glazed porcelain than the finished gold 

Disadvantages 

1. Marginal adaptation-slightly inferior cast metal 

2. Fracture of unsupported margin-during try in or cementation due to 

careless handling 

3. Time consuming more costly 

Indication: when conventional metal ceramic esthetic result. 

Contraindication: when an extremely smooth 1 mm wide 

shouldercannot be prepared in the area of ceramic veneer. 

Methods of Fabrication: Includes 

1. Platinum foil matrix technique 

2. Direct lift (cyanoacrylate) technique 

3. Porcelain wax technique 
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Advantages & disadvantages of each technique 

 Method Advantages Disadvantages 

1 Platinum Foil 

No shoulder porcelain Good 

marginal adaptation Smooth 

surface. Low plaque accumulation. 

Time consuming & 

Technically Difficult 

2 Wax suspension Separates easily 
Shoulder porcelain needed. 

Less accurate fit 

3 Direct lift Least time Consuming 
Shoulder porcelain needed. 

Rougher margins 
 

Common reasons for failure of metal ceramic 

Restorations 

 Failure Reason 

1. 
Fracture during 

Bisque bake 

1. Improper condensation 

2. Improper moisture control 

3. Poor frame work design 

4. Incomplete metal-porcelain combination 

2. Bubbles 

1. Too many finning 

2. Air entrapment during building of restoration 

3. Improper moisture control 

4. Poor metal preparation 

5. Poor casting Technique 

3. 
Unsatisfactory 

Appearance 

1. Poor communication with technician 

2. Inadequate tooth Reduction 

3. Opaque too thick 

4. Excessive firing 

4. Clinical fracture 

1. Poor Framework design 

2. Centric stops too close to metal ceramic interface 

3. Improper metal preparation 
 

Cast metal ceramic restoration 

Indications 

1. Esthetics 

2. If all-ceramic crown is contraindicated 

3. Gingival involvement 

Contraindications 

1. Large pulp chamber 

2. Intact buccal wall 

3. When more conservative retainer is technically feasible 
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Advantages 

1. Better fracture resistance because of metal reinforcement 

2. Better marginal fit because of metal frame 

3. Superior esthetics as compared to complete cast crown 

Disadvantages 

1. Less esthetic when compared to all porcelain. Reduced because of 

underlying metal & opaque translucency 

2. Margins may appear dark because of the metal. Sometimes shows 

through the gingiva causing it appear dark and anesthetic 

3. Removal of substantial tooth structure 

4. Subject to fracture because porcelain is brittle 

5. Difficult to obtain accurate occlusion in glazed porcelain 

6. Expensive 
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Abstract 

Dental ceramics are nonmetallic inorganic structures containing oxides 

of one or more metallic or semi metallic elements. They are able to mimic 

the appearance of natural teeth, have color stability, wear resistant, and 

excellent biocompatibility. Despite having excellent esthetics they are prone 

to fracture under tensile or flexural loading. By enrolling the amount and 

type of component used in manufacturing ceramics broadly classified as 

silicate ceramics, oxide ceramics, non-oxide ceramics, and glass ceramics. 

Basic structure of all dental ceramics contain a crystal phase and silicate 

glass matrix phase. Dental porcelain is manufactured by heating ingredients 

at high temperature to form a glassy mass which is then rapidly quenched in 

water to this glassy mass. This process is called fritting and the product 

formed is frit. 

Keywords: dental ceramics, excellent esthetics, silicate glass matrix phase, 

frit 

Introduction 

What are ceramics? 

The word 'ceramic' is derived from the Greek word Keramikos'-meaning 

Burnt Earth. A ceramic is therefore an earthy material usually of a silicate 

nature and may be defined as "Nonmetallic, inorganic structures primarily 

containing compounds of oxygen with one or more metallic or semi metallic 

elements (Aluminum, calcium, lithium, magnesium, phosphorus, potassium, 

silicon, sodium, titanium & zirconium) that is formulated to produce the 

ceramic based dental prosthesis. "They may be crystalline, non-crystalline, 

or both including crystalline phase in a glassy amorphous matrix. 

What are porcelains? 

The name porcelain is said to have been coined by Marco Polo in the 

13th century from the Italian term porcellino. This was the name of the 
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translucent cowrie shell (also called the Venus shell) which looked like a 

little pig or, in Italian, porcelain. He likened Chinese porcelain to this 

translucent white shell. The characteristics most admired in porcelain are its 

white color, the thinness of the vessels that can be created with it, its high 

density and its innate strength. To quote a tenth century European reflecting 

on his journey through China."A ceramic so white that it was comparable 

only to snow, so strong that vessels needed walls only 2-3 mm thick and 

consequently light could shine through it. So continuous was the internal 

structure that a dish, if lightly struck would ring like a bell. This is 

porcelain!" 

The two major components in ceramics are a refractory (non-meltable) 

crystalline structure and glass Pottery was the first, and is still the foremost 

ceramic. It contains both of the major ceramic components and is made from 

clay. Clay bodies are further subdivided into three groups: earthenware, 

stoneware and domestic porcelain. Each classification, from earthenware to 

porcelain contains increasing percentages of glass and decreasing 

percentages of alumina. Dental porcelain is a further subdivision of domestic 

porcelain 

The modern traditional ceramic articles are made with clay (kaolin), 

silica, quartz, and feldspar Dental ceramics also contains the same but for 

little or no kaolin and feldspar as the major component. 

 Dental Porcelain House Hold Porcelain 

Feldspar 81% 15% 

Quartz 15% 14% 

Kaolin 4% 70% 

Metallic Pigments <1% 1% 
 

In dentistry, we use three different types of porcelain composition 

depending on their application. One is for denture teeth, one is for ceramo-

metal applications and another is for all porcelain restorations (PJCs, veneers 

and inlays). 

Denture tooth porcelain begins as a mixture of powders of feldspar, clay 

and quartz. This is referred to as high-temperature porcelain in some dental 

materials textbooks. 

Feldspathic dental porcelain, used for ceramo-metal restorations, begins 

as a mixture of powders of potassium feldspar and glass. This type of 

porcelain composition can also be used for fabricating porcelain veneers and 

inlays. 
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Aluminous porcelain, used in PJCs, is composed of mixtures similar to 

that of feldspathic dental porcelain with increased amounts of aluminum 

oxide. 

These three types of dental porcelain also contain pigments and 

opacifying agents to create various shades and translucencies. After baking, 

all three types of porcelain contain similar components: small crystals 

(leucite and/or other alumino-silicate crystals) embedded in a silicate glass (a 

non-crystalline, amorphous matrix) of crystal and glass depend on the 

specific type of porcelain in question Leucite (a reaction product of 

potassium feldspar and glass) is a particularly important component in dental 

porcelain because it affects the optical properties, thermal expansion, 

strength and hardness of the porcelain. 

Uses and applications of Dental Ceramics: 

1. Inlays and onlays 

2. Esthetic laminates (veneers) over natural teeth 

3. Single (all ceramic) crowns 

4. Short span (all ceramic) Bridges 

5. As veneer for cast metal crowns and bridges 

6. Artificial denture teeth-for CD & RPD's 

7. Ceramic orthodontic brackets 

8. Implant Superstructures and biodegradable implant material 

Ceramics are the earliest group of inorganic materials to be structurally 

modified by man. He transformed clay into ceramic articles of utility. 

The origin of gazing technique is of importance in dental field 

 4000B.C.-earliest glazing technique by Sumerian invention is 

Egyptian Blue Faience -bluish green hues from metal oxides added 

during firing 

 100 BC stonewares were produced in China 

 1774 A.D. a Parisian apothecary Alexis Duchateau, with assistance 

of a Parisian dentist Nicholas Dubois de Chemant, made the first 

successful porcelain dentures at the Guerhard porcelain factory. 

 1789 De Chamant (French Scientist) patented first porcelain tooth 

material 

 1808-Fonzi (Italian dentist prepared porcelain teeth baked with 

Platinum posts or pins. Fonzi called these teeth "terra metals 
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incorruptibles" and their esthetic and mechanical versatility 

provided a major advance in prosthetic dentistry 

 1817-Plateau (French dentist) introduced porcelain teeth to the U.S. 

 1822-Peale an artist developed a baking process in Philadelphia for 

these teeth 

 1844 Mass production of porcelain teeth by S.S. White company. 

 1886-Dr. Charles Land introduced first ceramic crowns to dentistry. 

Using platinum foil matrix and high-Fusing Feldspathic Porcelain. 

Low Flexural strength, and increased firing shrinkage resulted in 

high incidence of failures. The same technique was again described 

by Land (1903) and much later by Pincus (1937) for the fabrication 

of artificial ceramic veneers. 

 1958-Vines metal introduced finer porcelain powder for vacuum 

firing or low-pressure firing. Had better packing densities that 

facilitated the carving and layering of the green porcelain. 

Metal ceramics 

 1962-Weinstein and Weinstein-porcelain compositions for metal 

ceramic restorations were introduced (Patented) K20 level was 

increased to produce high expansion glasses suitable for bonding 

tometal. 

 1963-First commercial metal ceramics by Vita Zahnfabrik and later 

Ceramco was introduced 

 1965-McLean and Hughes-development of Aluminous core and 

veneer porcelain-upto 50% wt of Alumina crystals were added. 

Restricted use-in maxillary anteriors only with high Fracture rate in 

posteriors. Large sintering shrinkage 15-20% Strength of upto 

180MPa were achieved 

 1976-first commercially viable foil-reinforced (vita-pt) crown 

system was developed by McLean and Scad-Here surface of 

platinum foil was coated with upto 2.0 um of tin provided 

mechanism for bonding of porcelain. 

 1979-Rogers reported gold copings made by electroforming and use 

of tin oxide coatings for attachment of conventional metal bonding 

porcelain 



 

Page | 31 

Fluorescence 

 During development of Aluminous veneer porcelain radio active 

Fluorescein sodium uranium septoxide (Na2U201) was used. It 

produced a strong greenish-yellow color. 

 When small amounts of cerium oxide were added a bluish-white 

Fluorescence similar to human teeth was achieved. -But 

Radioactive Fluorescers have been banned. 

Glass ceramics 

 Glass ceramics-Mac Culloch described methods for making 

artificial teeth, veneers, & crowns in glass ceramic in 1968, But 

with little recognition. 

1984-Grossman and Adain-controlled crystallization of glass was 

demonstrated -Dicor. 

Glass was melted and cast into a refractory mold and then crystallized. 

The glass ceramic material contained Tetrasilicic Floor Mica crystals 

(K2Mg5Si020F4) to give added strength and resistance to fracture 

propagation. Mac Culloch reported shade modification achieved with surface 

colorants which eroded over time. Dicor high translucency has a chameleon-

like effect and merges with surrounding teeth. Dicor-MGC-with 70% 

tetrasilicic Floor Mica crystals is a machinable glass ceramic version. 

 1990-pressable glass ceramics (IPS Empress) containing 34% 

Leucite was introduced which did not require crystallisation as 

Dicor-developed by Wohlwend 

 Late 1990's-IPS-Empress 2-pressable glass ceramic containing 70% 

lithium disilicate crystals was introduced-more fracture resistant 

 1993-procera-All ceramic system was introduced All ceramic 

crowns composed of a coping of densely sintered, high purity 

alumina-Andersson and Oden 

 Procera copings are manufactured by compacting high purity 

alumina powder (A1203> 99.9%) with a dry pressing technique 

against enlarged models of tooth preparation 

Slip cast alumina ceramics 

 1989 Sadown refined slip casting technique to produce high 

strength coping-In Ceram (Vita ZahnFabrik). He showed that a 

lightly sintered alumina powder could be infused with low fusing 

sodium lanthanum glass to produce dense composite ceramic of 
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very high strength. High concentration of Alumina 72% were used 

to obtain strength upto 700MPa.  

Supplied as 3 core materials 

In Ceram Alumina 

In Ceram Spinell 

In Ceram Zirconia-Al-O3-ZrO2 ceramic. 

 Bonded porcelain restorations: 1983 Simonson & Calamia 

reported the concept of bonding composite resin to acid etched 

porcelain. Fabrication of porcelain veneers with this system was 

reported by Horn in the same year 

 CAD CAM ceramics: CEREC (Sirona) was introduced in 1986 

I) Generation could mill only inlays 

II) Generation (1994) inlays, onlays & crowns were made 

III) Generation increased overall acceptance with improved 

computer technology 

 Other CAD CAM Systems includes Duret, Minnesota, DCS, 

Procera, & Cicero Classification of Dental Ceramics 

According to firing temperature 

1. High Fusing-1300 °C-denture teeth 

2. Medium fusing-1101-1300 °C-denture teeth 

3. Low fusing-850-1100 °C-crown & bridge use 

4. Ultra low fusing-<850 °C used with Titanium 

According to use or indictions 

Ceramics for 

1. Artificial teeth 

2. For crowns & inlays 

3. For veneer over a cast metal crown  

4. Anterior Bridge porcelain 

5. Posts and cores Stain & Glass ceramics 

According to composition/type 

1. Feldspathic or conventional porcelain 

2. Aluminous porcelain 
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3. Leucite reinforced porcelain 

4. Glass infiltrated alumina 

5. Glass infiltrated Spinell 

6. Glass ceramic 

According to processing method 

1. Sintered porcelain 

2. Cast porcelain 

3. Machined porcelain 

According to application while building a crown layer by layer 

1. Core porcelain 

2. Dentin or body porcelain  

3. Enamel porcelain 

4. Neck porcelain 

Based on substructure or core material used 

1. Porcelain fused to metal alloy 

2. All ceramic restorations 

Classification & Description of ceramic systems 

Ceramic systems classified based on substructure or core material as 

i) Metal bonded  

ii) All Ceramic restorations 

i) Metal bonded (PFM) or Metal ceramic restorations 

A) Cast metal ceramic restorations 

1. Cast noble metal alloys 

2. Cast base metal alloys 

3. Cast Titanium (ultra-low fusing) 

B) Swaged Metal ceramic restorations 

1. Swaged gold alloy foil ceramic crowns 

2. Bonded platinum foil ceramic crowns 

ii) All ceramic restorations 

1. Conventional Porcelain Jacket Crown 

2. Aluminous Porcelain Crown 
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3. Leucite reinforced feldspathic porcelain-OPTEC-HSP 

4. Magnesia based core material 

5. Glass ceramics 

a) Castable glass ceramics-Dicor 

b) Hydroxy apatite-based Glass ceramics-Cerapearl 

c) Lithia based Glass Ceramics 

6. Hot pressed Injection molded Ceramics 

a) IPS Empress I-Leucite reinforced 

b) IPS Empress II-Lithia disilicate reinforced 

c) Al Ceram-Spinell based 

7. Slip cast Ceramics 

a) In Ceram-Alumina 

b) In Ceram Spinell 

c) Ceram zirconia 

8. Machinable ceramics 

a) CAD CAM ceramics-CEREC system 

b) Copy milled ceramics 

- Cercon & lava zirconia core ceramics 

- Celay system 

Current dental ceramics 

A. Feldspathic porcelain (low leucite content) 

1. Condensed and sintered 

2. Veneers, anterior crowns, low-stress inlays and onlays, crowns 

(PFMs) 

Metal. ceramic fixed partial dentures (FPDs) 

B. Leucite-reinforced porcelain 

1. Powder processed and sintered, pressure molded 

2. Anterior crowns, low-stress posterior crowns 

3. Examples 

1) Optec HSP-powder processed (Pentron-no longer available)  

2) IPS Empress (injectable porcelain system)-pressable (Ivoclar) 



 

Page | 35 

3) OPC (Optimal Pressable Ceramic)-pressable (Pentron)  

4) Finesse All-Ceramic-pressable (Ceramco) 

C. Alumina-reinforced porcelain 

1. Powder processed and sintered  

2. Anterior crowns; low-stress posterior crowns 

3. Examples: 

1) Vita VMK Hi-Ceram (Vita Zahnfabrik) 

2) Viladur-N (Vita Zahnfabrik) 

3) Vitadur Alpha (Vita Zahnfabrik) 

D. High density alumina (A1203) core 

1. Powder processed, machined in "green-body" state and sintered 

2. Anterior & posterior crowns, anterior FPDs; low-stress posterior 

FPDS 

3. Examples: 

1) Procera AlL Ceram (Noble Biocare) 

E. High density zirconium (ZrO2) core 

1. Powder processed, machined in green-body" state and sintered 

2. Posterior crowns anterior and posterior FPDS 

3. Examples 

1) Lava (3M-ESPE) 

2) Cercon (Dentsply-Ceramco) 

3) Denzir (Dentronic) 

F. Glass-infiltrated core 

1. Slip-cast, sintered, and infiltrated with glass 

2. Anterior & posterior crowns, anterior FPDs, posterior FPDs (In-

Ceram Zirconia only) 

3. Example: In-Ceram ("infused ceramic") 

1) In-Ceram Alumina [Al203] (Vita Zahnfabrik) 

2) In-Ceram Spinell [MgA1204]-enhanced translucency, mechanical 

properties inferior to In-Ceram Alumina-anterior use only (Vita 

Zahnfabrik) 
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3) In-Ceram Zirconia (ZrO2)-enhanced mechanical properties 

(VitaZahnfabrik) 

G. Glass-ceramic core ceramic 

1. Cast and creamed; pressure molded 

2. Anterior & posterior crowns; anterior FPDs (Empress 2) 

3. Example: 

1) Dicor "Dentsply International/Corning Glass"-mica based, no 

longer available 

2) IPS Empress 2-lithia disilicate core/(Ivoclar) 

H. Ceramics for CAD-CAM (CEREC; CEREC 2) and copy milling 

(Celay) 

1. Milled or ground 

2. Anterior & posterior crowns; 3-unit anterior FPD (In-Ceram 

Alumina) 

3. Examples 

1) Dicor MGC machinable glass-ceramic" mica based, no longer 

available 

2) Vita Mark II–machinable feldspathic porcelain (Vita Zahnfabrik) 

3) In-Ceram Alumina and In-Ceram Spinell-crowns & bridges (Vita 

Zahnfabrik) 

4) Pro CAD-modified "machinable" version of IPS Empress (Ivoclar) 

Composition & manufacture of dental ceramics 

Dental porcelain is a glass like ceramic material containing mixture of 

feldspar, silica, kaolin, alumina & other oxides, it is formed as a fine 

refractory powder on heating. 

This powder is mixed with liquid or distilled water to form a plastic 

mass, which is molded or shaped into a desired size & shape it is then fired 

(sintered) at high temperature to fuse the particles together and forms a hard 

smooth solid.  

Many dental ceramics contains a crystal phase and a glass phase based 

on the silica structure. Silica structure is characterized by a Si-O tetrahedron 

in which a Si4+is positioned at the centre of tetrahedron with O-anions at 

each four corners. The Sio4 tetrahedron are linked together by sharing their 

corners. 
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The glass obtains porcelain like qualities when the Silica network is 

broken by alkalis like sodium & potassium These chemicals along with 

alumina and boric oxide acts as a glass modifiers & fluxes to lower the 

fusion temperature.  

The composition of different dental porcelains are essentially the same, 

the principal difference being the proportion of the primary ingredients and 

firing procedures. 

Feldspathic porcelain 

Basic constituents includes 

Feldspar   - Basic glass former 

Kaolin   - Binder 

Quartz   - Filler 

Alumina   - Glass former& flux 

Alkalis   - Glass modifiers 

Color pigments - Modified color 

Opacifiers  - Reduce transparency 

Feldspar 

Naturally occurring mineral which forms the basic constituent of 

feldspathic porcelain. Most of the components needed to make dental 

porcelain are found in feldspar which occurs as potassium feldspar and 

sodium feldspar in nature containing potash, soda, alumina & silica Feldspar 

is the basic glass former. When fused at high temperatures during 

manufacture it forms a feldspathic glass containing potash feldspar 

(K20A1203.6S102) and soda feldspar (Na2OA1203.6SiO2). Pure feldspar is 

colorless & transparent. So various glass modifiers &opacifiers are added to 

alter its sintering temperature, viscosity, CTE and appearance. CTE-less than 

10 ppm/c. Feldspar when heated between 1150 °C & 1530 °C undergoes 

incongruent melting & forms crystals of Leucite which is potassium 

aluminum silicate minerals with large CTE 20-25 ppm/oC. 

Kaolin 

White clay like material-hydrated aluminum silicate. Acts as a binder & 

gives opacity to the mass kaolinite is found in nature a relatively pure form 

known as kaolin (China clay). It derives its name from the Chinese term for 

"high ridge", the place where the Chinese first discovered this purest form of 

kaolinite. The chemical formula for kaolinite is A1203 2S102 2120. 
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Quartz 

Quartz is a form of silica. Silica exhibits polymorphism- exist with more 

than one crystal structure. 

Quartz 867 oC, tridymite1470 oC, cristobalite 1713 oC fused quartz. 

Quartz with hexagonal structure is most stable form of silica. Ground 

quartz acts as a refractory skeleton providing strength & hardness to 

porcelain during firing. The quartz remains as separate, unmelted particles 

dispersed throughout the glassy phase produced by the melting of the 

feldspar. Quartz is part of the refractory crystalline structure in ceramic 

bodies, and helps the body to retain its shape in the kiln while the feldspathic 

glass melts around it. It remains relatively unchanged during and after firing. 

Insoluble in water and acids. 

Alumina 

Alumina oxide replaces some of the silica in the glass network. It gives 

strength and opacity to the porcelain. It alters the softening point & increases 

the viscosity of porcelain during firing Alumina is oxide of aluminum A1203 

extracted from mineral bauxite mainly hydrated aluminum oxide. Alumina 

Trihydrate is formed when the ore is treated with caustic soda 

600 °C 1250 °C 

Alumina trihydrate  Gamma Alumina    alpha Alumina 

Calcination Calcination 

Alpha form is used in ceramics. Generally ball milled & commercially 

supplied as fine powder 10-20 microns size. Prefabricated profiles or 

reinforcements used for dental purpose includes rods, tubes or sheets 

(alumina powder mixed with a binder methyl cellulose & a releasing agent). 

Glass modifiers 

Potassium, sodium & calcium oxide (K20, Na20, Cao) are used as glass 

modifiers and act as fluxes by interrupting the integrity of SiO4 network 

Purpose of flux is to lower the softening temperature of a glass by reducing 

the amount of cross linking between oxygen & glass forming elements- 

silicon for e.g. Soda Na2O is introduced into a silicate melts to produce 

sodium silicate glasses. 

The greater the number of Na+ ions are added, the more the Si-O-Si 

bridges are broken & Na+ ions incorporated into the silicate forming the 

sodium silicate structure. This linear chains of silica tetrahedra are able to 

move easily at lower temperatures-thereby lowers softening temp.& 

increases thermal expansion &reduces viscosity  
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Too high concentration of glass modifiers is also not advisable because 

it reduces chemical durability of the ceramic may cause the glass to 

crystallize (devitrify). Other glass modifiers includes Lithium oxide &Boric 

oxide Manufacturers employ glass modifiers to produce dental porcelain 

with different firing temperatures as-High fusing, medium fusing, low 

fusing, & ultra-low fusing 

Opacifiers 

Pure feldspathic porcelain is colorless so opacifiers like oxides of 

Zirconium, Titanium, Calcium &tin are added to increase its opacity-to 

stimulate natural teeth. 

Color modifiers 

Natural teeth exist in various shades also it acquires external stains from 

the environment so color modifiers are added to adjust the shades. These are 

fused together with regular feldspar & then reground and blended to produce 

the colors. 

Uranium oxide was used to provide fluorescence but because of the 

radioactivity, lanthanide earths are used. 

Pigments 

Zirconia, alumina, silica white 

Titanium oxide yellow brown 

Cobalt oxide blue 

Iron or Nickel Oxide brown 

Nickel oxide brown 

Manganese oxide lavender 

Copper oxide green 

Chromium oxide green 
 

Types of feldspathic porcelains 

 Opaque porcelain: Feldspathic glass loaded with opacifiers 

zirconium/Titanium oxide 

 Body dentin porcelain: Colored feldspathic glasses with high 

translucency 

 Gingival dentin: Colored feldspathic glasses with reduced 

translucency 

 Overlay enamel: Highly translucent feldspathic glasses containing 

sub-micron opacifiers or crystalline material to create special color 

effect. 
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Composition of low & medium fusing feldspathic porcelain 

Ingredient Low fusing % Medium fusing 

SiO2 69.36 64.2 

B2O3 7.53 2.8 

Cao 1.85 - 

K2O 8.33 8.2 

Na2O 4.81 1.9 

Al2O3 8.11 1.9 

Li2O - 2.1 

MgO - 0.5 

P2O5 - 0.7 
 

Manufacturing 

Traditional porcelain powder is manufactured by a process called 

Fritting. Various components are mixed together and fused. 

2 Different phases are formed 

A) vitreous or glassy phase-amorphous & has properties typical of 

glass like brittleness, high surface tension in fluid state. This 

phase is provided by feldspar 

B) crystalline or mineral phase includes silica & other metal 

oxides Vitreous phase is prominent as it binds the crystalline 

particles together 

Fusion Temperature of main Ingredients 

Feldspar - 1100 °C 

Silica  - 1713 °C 

Kaolin  - 1770 °C 

Fused mass after heating is called FRIT. While it is still hot it is 

quenched in water which causes the mass to crack & fracture making it 

easier to powder. They are again fired with appropriate color pigments to 

give color & shades to match natural tooth. Then after cooling, the mass is 

grinded to produce powder porcelain. 

Fritting: Process of blending melting & quenching the ceramic 

components 

Vitrification: Formation of glassy phase due to melting and cooling of 

ceramic ingredients-non-crystalline & amorphous  

Devitrification: If the vitreous glassy phase, crystallizes due to 

disruption of silica tetrahedron network is known as Devitrification. 
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Most of the chemical reaction takes place during the manufacture 

During subsequent firing in dental lab there is not much of chemical reaction 

the porcelain powder simply fuses to form the desired restoration. 

Composition of porcelain used in metal ceramic systems 

Metal ceramics must fulfill certain requirements 

1. CTE must be slightly less than that of metal (14.5x10 6c) to avoid 

undesirable tensile stresses developing in the ceramic on cooling 

2. The mineralogical structure of porcelain must be maintained during 

successive baking of metal ceramic crowns to avoid problems of 

devitrification or hydrolytic instability 

3. The soda & potash content is increased to raise the thermal 

expansion compatible with metal substructure 

4. Some porcelain contains Leucite (K20A12034S102) as a crystalline 

phase CTE of leucite (20x10 6/°c) matches higher gold alloys 

Opaque porcelain 

The opaque porcelain is applied directly to the metal surface These are 

heavily loaded with opacifiers to mask the metal sub structure & reduce the 

thickness of the porcelain to minimum. Modern paint on opaques, effectively 

mask the metal when applied in thickness as low as 100um. 

Composition of opaque porcelain 

Contents Action % 

Silica SiO2 Glass Former 48-59% 

Alumina Al2O3 Intermediate 16.3-20% 

Potash K2O Alkali Fluxes 8.4-10.3% 

Soda Na2O Alkali Fluxes 5.7-7% 

Calcium Oxide Fluxes 1.2-1.45% 

Boric Oxide Fluxes 1.2-1.45% 

Titania TiO2 Nucleating Agent 2.7-3.3% 

Tin Oxide SnO2 Opacifiers 4.3-5.25% 

Zinc Oxide 
 

1.2-1.5% 

Ferric Oxide 
 

Trace 

Fluoride 
 

Trace 
 

Low fusing metal ceramic-enamel & dentin porcelain 

The dentin & enamel porcelains for metal veneering which covers the 

opaque layer also consists of feldspathic glasses, but for higher Alkali 

content to raise the CTE. 
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Composition of low fusing metal ceramic-enamel & dentin porcelain 

 
Dentin Enamel 

SiO2 59.20% 63.50% 

Al2O3 18.50% 18.90% 

Na2O 4.80% 5% 

K2O 11.80% 12.30% 

B2O3 4.60% 0.10% 

ZnO 0.60% 0.10% 

ZrO2 0.40% 0.10% 

Firing temp 900Oc 900Oc 
 

Metal ceramics supplied as 

Typical kit which consists of 

 Opaquer powders in various shades together with a liquid for 

mixing 

 Dentin powders in various shades (bottles) 

 Enamel powders in various shades  

 Gingival porcelain powder in various shades 

 Transparent porcelain powder 

 Liquid for mixing Enamel, dentin, gingival &transparent porcelains 

 Variety of stain powders 

 Glaze powder 

 Special liquid for mixing stains & glaze 

Aluminous porcelain 

Mclean & Hughes developed the PJC with an alumina reinforced core in 

1965. Alumina is added as filler in high % to strengthen the porcelain by 

interruption of crack propagation Flexural strengths of upto 180MPa were 

achieved with this porcelain High Alumina Ceramics generally contain a 

minimum of 95% pure alumina. 

Composition of aluminous porcelain 

Composition Aluminous core Dentin porcelain Enamel porcelain 

Silica SiO2 35% 66.50% 64.70% 

Alumina Al2O3 5.80% 13.50% 13.90% 

Calcium oxide CaO 1.12% - 1.78% 
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Soda Na2O 2.80% 1.20% 4.80% 

Potash K2O 4.20% 7.10% 7.50% 

Boric Oxide B2O3 3.2 6.60% 7.30% 

 

Glazes 

Special type of colorless porcelain applied to the surface of the 

completed ceramic restoration to give a glossy life like finish. They must 

have a lower fusion temperature & so contains lot of glass modifiers - makes 

them less chemically durable. They do not contain opacifiers. 

Metal (PFM) to milled and pressed brand-named processes with one 

firing. Nova Ceramic Spray Glaze is formulated to increase efficiency and 

productivity by allowing technicians to stain, add-on contacts and glaze in a 

single bake and can be applied to single or multiple units in less than 10 

seconds to one or multiple units without distorting characterization stains or 

anatomical details. 

Stains 

Porcelain powder containing high concentration of color modifiers 

Lower fusion temperature- by increased glass modifiers Stains are used to 

provide individual color variation in the finished restoration 

Other reinforced core porcelains 

 MgAL2O4 (spinell) 

 Leucite (leucite reinforced porcelain) 

 These reinforced porcelain are stronger than regular feldspathic 

porcelains & used to create a stronger inner core which imparts 

strength to the ceramic 
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Abstract 

Cancerous lesions do not produce unique symptoms. The majority are 

asymptomatic in the early stages. Clinical symptoms may vary from lump, 

pain, ill-fitting denture, teeth mobility, paraesthesia, to neck swellings, 

restricted mouth opening and restricted tongue movement. Clinically 

squamous cell carcinoma present as exophytic, leukoplakic, erythroplakic. An 

exophytic lesion typically has a surface that is irregular, fungating, papillary, 

or verruciform. The endophytic growth pattern has a depressed, irregularly 

shaped, ulcerated, central area with a surrounding rolled border of normal, red 

or white mucosa. The leukoplakic and erythroplakic examples are probably 

early cases that have not yet produced a mass or ulceration 

Keywords: neck swellings, exophytic, leukoplakic, erythroplakic 

Introduction 

Neoplasia refers to new growth. A neoplasm, as defined by Willis, is an 

abnormal mass of tissue, the growth of which exceeds and is uncoordinated 

with that of the normal tissue and persists in the same excessive manner after 

the cessation of the stimuli which evoked the change [1]. 

Tumors of the head and neck comprise an important group of neoplasms, 

the incidence of which is increasing in many parts of the world [2]. 

Among head and neck neoplasms, oral cancer is the eleventh most 

common cancer world-wide; with an especially high incidence reported in the 

Indian subcontinent, Australia, France, Brazil, and south Africa [2]. 

Approximately 94% of all oral malignancies are squamous cell 

carcinomas [2]. They account for about nine of every ten oral malignancies [3]. 

They constitute a major health problem in developing countries, representing 

a leading cause of death [4]. 

Squamous cell carcinoma is defined as-a malignant epithelial neoplasm 

exhibiting squamous differentiation as characterized by the formation of 
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keratin and/or the presence of intercellular bridges (Pindborg JJ et al., 1997) 
[1]. 

Squamous cell carcinoma of the oral cavity accounts for approximately 

3% of all cancers in men and 2% in women [4]. It ranks 6th most common 

cancer in men after lung, prostrate, colorectal, stomach and bladder and liver 

and 12th most common cancer in women [4]. 

Oral Squamous cell carcinoma (ICD CODE: 8070/3) displays a strong 

and synergistic association with tobacco smoking and alcohol abuse [5]. Other 

etiological factors discussed in the literature are alcohol, viruses, diet, immune 

deficiency, Candidal infection, syphilis and family history of HNSCC [6]. 

Basic pathology behind the occurrence of SCC is the genetic mutation in 

the squamous cells induced by suppression of tumour suppressor genes and 

promotion of oncogenes. Factors suggested to be responsible for this mutation 

are the carcinogenic agents (example nitrosamines in tobacco) [7]. 

The resultant effect of this mutation is, uncontrolled and uncoordinated 

growth of cells presenting clinically most often as an nonhealing 

ulceroproliferative growth [7]. 

Even in the present era, gold standard methodology for the diagnosis of 

SCC is histopathological examination. Histopathologically, this tumor shows 

proliferation of squamous cells displaying architectural and cytological atypia 

with or without invasion of the deeper structures. Based on the distinct clinical 

and histopathological features, SCC has been classified in the literature, into 

various variants like Verrucous carcinoma, basaloid squamous cell carcinoma 

and so on [7]. 

Depending on the clinical presentation and histopathological features, 

staging and grading of the lesion is done. This procedure of staging and 

grading aids in formulating the treatment plan and predicting prognosis on a 

long term, since SCC, similar to any other malignant neoplasm can undergo 

invasion and metastasis leading to secondary tumors [7]. 

As per the literature, SCC is usually preceded by potentially malignant 

disorders such as leukoplakia and erythroplakia. Hence, prompt early 

diagnosis and routine screening for these premalignant disorders can prevent 

the occurrence of more dreadful SCC [8]. 

Routine treatment for this fatal disease is surgical excision with or without 

radiotherapy and subsequent submission of the specimen for assessing 

surgical margins and final diagnosis which will aid in determining the 

prognosis [8]. 

“Prevention is better than cure” 
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Clinical features 

OSCC is most common in elderly men. Cancerous lesions do not produce 

unique symptoms. The majority are asymptomatic in the early stages. 

Symptoms of oral cancer, most of the times mimic the symptoms of lesions 

produced by common oral diseases. The common signs and symptoms of oral 

cancer are [9]: 

 Lump or swelling 

 Rough spot 

 Crust 

 Pain or tenderness 

 Bleeding 

 Change in bite 

 Loose tooth or teeth 

 Malfitting denture 

 Neck lump or swelling 

 Restriction of the tongue 

 Change in jaw movement 

 Dysgeusia 

 Hyperesthesia, paraesthesia, or anesthesia 

 Paresis or paralysis 

 Diplopia 

 Chronic cough 

 Speech change 

 Voice change 

 Dysphagia 

 Symptoms of distant primary 

Clinical presentation 

Oral squamous cell carcinoma has a varied clinical presentation, 

including the following [10, 11]: 

 Exophytic (Fig 1) 

 Endophytic (Fig 2) 

 Leukoplakic (Fig 3) 
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 Erythroplakic (Fig 4) 

 Erythroleukoplakic 

An exophytic lesion typically has a surface that is irregular, fungating, 

papillary, or verruciform, and its color may vary from normal to red to white, 

depending on the amount of keratin and vascularity. The surface is often 

ulcerated, and the tumor feels hard on palpation [11]. 

The endophytic growth pattern has a depressed, irregularly shaped, 

ulcerated, central area with a surrounding rolled border of normal, red or white 

mucosa. The rolled border results from invasion of the tumor downward and 

laterally under adjacent epithelium. This appearance is not unique to oral 

carcinoma because granulomatous lesions, such as deep fungal infections, 

tuberculosis, tertiary syphilis, oral lesions of Wegener’s granulomatosis or 

Crohn’s disease, and chronic traumatic ulcers, may look similar [11]. 

The leukoplakic and erythroplakic examples are probably early cases that 

have not yet produced a mass or ulceration. These mucosal surface changes 

typically are destroyed by the developing exophytic or endophytic mass, but 

many cases are diagnosed before their complete destruction and show residual 

precancerous lesions involving adjacent mucosa [11]. 

Differential diagnosis 

 Traumatic ulcer 

 Ulcer from odontogenic infection 

 Major aphthous ulcer 

 Low grade mucoepidermoid tumor 

 Metastatic tumor 

 Keratoacanthoma 

 Necrotizing sialometaplasia 

 Systemic mycosis 

 Chancre 

 Gumma 

 Ulcers secondary to systemic diseases 

Squamous cell carcinoma is the most common malignant ulcer of the oral 

mucosa. A lesion is most likely a squamous cell carcinoma, however, if [12] 

 The patient is over 40 years of age, male and smokes or drinks 

heavily 
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 There is no evidence, that the lesion is related to trauma or systemic 

disease 

 The serological findings are negative and presence of spirochetes 

cannot be demonstrated 

 The lesion is not located in the posterolateral region of the hard palate 

Rupture of cystic area in a low grade mucoepidermoid tumor may reveal 

a striking resemblance to squamous cell carcinoma; but if the lesion is situated 

in the posterolateral region of region of hard palate, it is most likely to be a 

minor salivary gland tumor [9]. 

If the lesion in question is painless, the possibility that it is a traumatic 

ulcer, a chancre, an ulcer secondary to systemic disease, or major aphthae is 

eliminated [9]. 

If an odontogenic infection cannot be found, the probability that it is an 

odontogenic ulcer is lessened [9, 12]. 

Intraoral gummas occur more commonly in the midline of the palate or 

tongue and are rare in industrialized countries [9, 12]. 

Ulcers secondary to systemic diseases are usually short term, but they 

may persist if the predisposing systemic disease is not corrected. They may be 

confused with any of the shallow persistent ulcers. Usually systemic problems 

become apparent through the history or clinical examination and prompt 

proper diagnosis. These ulcers are usually painful and have minimal bases [9, 

12]. 

A traumatic ulcer can be generally ruled out by establishing the absence 

of physical. Injury [1, 9, 11, 12] 

Necrotizing sialometaplasia is basically a self-limiting disease that 

usually heals in 6-12 weeks. The lesion is usually a nodule of slight elevation, 

and the surface may be ulcerated. During its ulcerated stage, it very much 

resembles a squamous cell carcinoma and an ulcerated mucoepidermoid 

carcinoma. Biopsy is indicated to establish the diagnosis [1, 11, 9, 12]. 

Keratoacanthoma is similar to ulcerative types of squamous cell 

carcinoma. It rarely occurs in the oral mucosa but often is seen on the lower 

lip, where it may look identical to a squamous cell carcinoma. Its rapid growth 

may help differentiate it from carcinoma, but excision is necessary. 

Histopathological differences between keratoacanthoma and squamous cell 

carcinoma are not significant and established, thus not reliable for 

differentiation [1, 9, 11]. 
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Major recurrent aphthous ulcer is a persistent ulcer that may closely 

resemble a squamous cell carcinoma on clinical examination. However, two 

striking features help the clinician to rule out malignancy. 

They are [9, 12]: 

 Severe pain 

 Broad inflammatory (non-velvety red) border 

Radiographic features 

Destruction of underlying bone, when present, may be painful or 

completely painless and it appears on radiographs as a moth-eaten 

radiolucency with ill-defined or ragged margins [11]. 

Intraoral and dental radiographs (Fig 5), in combination with 

orthopantomography, may help in identifying involvement of the underlying 

bone. Three-dimensional imaging with computed tomography (CT) and 

magnetic resonance imaging (MRI) is frequently used to supplement the 

clinical evaluation and staging of the primary tumour and regional lymph 

nodes [8]. 

 

Fig 5: Intra-oral periapical radiographs showing ill-defined radiolucency, 

displacement and resorption of apical parts of roots of teeth in the areas of lesion 

CT scan or MRI gives more information about the local extent of the 

disease and can also help to identify lymph node metastases. CT scanning is 

useful in evaluating involvement of cortical bone. MRI is more informative 

when evaluating the extent of soft tissue and neurovascular bundle 

involvement. The combination of soft tissue characterisation and anatomical 

localization afforded by CT and MRI make them valuable tools in the 

preoperative assessment of patients with oral or oropharyngeal cancers [8, 11]. 

Distant metastasis from oral and oropharyngeal cancer is uncommon at 

presentation. At minimum, a routine radiograph of the chest is performed to 

rule out lung metastases [8]. 
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Site specific clinical features 

Squamous carcinoma can occur in any of the following oral sites (Fig 6): 

 Lip (C 00) 

 Buccal mucosa (C 14) 

 Gingiva (C 03) 

 Retromolar trigone (C 06) 

 Floor of the mouth (C 04) 

 Tongue (C 01 & C02) 

 Palate (C 05) 

Site specific clinical features are as follows: 

 

Fig 6: High risk oval-site of poor prognosis 

Carcinoma of lip 

Incidence & Prevalence 

The incidence of carcinoma of lip varies from series to series. It represents 

about 24-30% of oral cancers [13, 14, 15], 12% of head and neck cancers & less 

than 1% of all human malignancies [15]. 

Age & Gender predilection 

This anatomical location is more frequently involved in women than in 
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men (50-80 years). The relative overall paucity of lip cancer in women has 

been attributed to the use of lipstick, which acts as a sunscreen, and to less 

outdoor exposure both of which makes females less susceptible to the 

cumulative effects of actinic damage. The carcinoma of upper lip grows 

rapidly than those of the lower lip. The vermilion border that is, exposed strip 

of modified mucosa between the mucocutaneous junction and the point of 

contact of the lips is most commonly affected [16]. 

Race 

Lip cancer is virtually unknown in blacks and other dark-complexioned 

races [16]. This apparent immunity is presumably due to the protection against 

actinic radiation afforded by the large amounts of melanin inherently present 

in these individuals [7]. Carcinoma of lip is quite rare in Asians [18]. 

Clinical presentation 

The lower lip is affected in from 85 to 98% of cases and most patients are 

men in all lip cancers. Upper lip accounts for 1.8 to 7.7% of all lip cancers [19]. 

The early lesion is described as a focus of thickening1 and a generalized 

variegated area, with a red and white blotchy appearance; an area that imparts 

a dry atrophic appearance, with foci of whitish thickening; an area of persistent 

chapping, with localized flaking and crusting [20]; or a fissure that refuses to 

heal [21]. 

As lesion progresses it may present as an exophytic, infiltrating or 

fungating mass [21]. However the most typical appearance is that of an ulcer [1, 

20]. An important diagnostic feature is induration, which can be palpated at the 

periphery of the tumor [22]. 

Carcinoma of lip is usually associated with actinic cheilitis. SCC, usually 

well differentiated is seen in 6-10% of patients with actinic cheilitis. Such 

malignant transformation seldom occurs before 60yrs of age, with resulting 

carcinoma typically enlarging slowly and metastasizing only at a late stage [11]. 

Carcinoma of upper lip grow rapidly, those of lower lip generally tend to 

progress slowly [23]. Usually, perineural spread is limited to within 15 mm of 

the primary tumor, but extension along the inferior alveolar nerve, through 

foramen ovale and into the skull, accompanied by multiple cranial nerve 

palsies or meningeal spread has been documented [24]. 

Usually perineural spread is limited within 15 mm of primary tumour. In 

such conditions, patient might present with numbness of chin, or in cases of 

spread to cranial nerves through inferior alveolar nerve, patient might present 

with paralysis of cranial nerves [19]. 
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Carcinoma of buccal mucosa 

Incidence & prevalence 

Krolls & Hoffman found 245 examples which represented 2% of the 

14,253 cases of all oral-oropharyngeal cancers in the files of the Armed Forces 

Institute of Pathology [25]. Other authors have observed an incidence of 1-10% 
[26]. In India, where chewing betel nuts and tobacco is a common practice, it 

constitutes 44% of all squamous cell carcinomas of the oral cavity [27]. 

Age 

Most cases occur in the sixth and seventh decades of life, with over 90% 

developing after the age of 40 years [19]. 

Race 

Leffal and White mentioned in their study that squamous cell carcinoma 

of buccal mucosa is infrequent in blacks [28]. 

Clinical presentation 

According to Waldron‘s description [28], early carcinoma may present as 

an area of leukoplakia, an irregular erythematous patch erythroplakia or a 

papillomatous exophytic mass with a roughened surface that is white or pink. 

In its fully developed form, squamous cell carcinoma exhibits one of the three 

clinical patterns: 

 Exophytic 

 Ulcerative or infiltrative 

 Verrucous 

All the foregoing varieties of carcinoma usually develop along or inferior 

to the line opposing the plane of occlusion and most often affect the middle or 

posterior compartment of the buccal mucosa [29, 30]. 

Martin & Pflueger [31] reported that extension beyond the mucosa of the 

cheek had taken place by the time of admission in 61% of their patients, region 

vise extension as follows (Table 1): 

This propensity for extension beyond the buccal mucosa appears to be 

related to the size of the tumor [32]. 

Invasion of the lateral pharyngeal wall, anterior tonsillar pillar, retromolar 

trigone or the palate is a frequent occurrence in patients in whom the tumor 

originates in the posterior portion of the buccal muciosa [29]. 
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Table 1: Extension percentage of carcinoma of buccal mucosa 

Region of extension Percentage (%) 

Upper jaw 7 

Lower jaw 18 

Both upper & lower jaw 8 

Mucosa overlying ascending ramus of mandible 11 

Upper jaw & Mucosa overlying ascending ramus of mandible 4 

Lips 13 
 

Lymphnode metastasis is limited to the ipsilateral submandibular group 

and characteristically occurs only late in the course of the disease [33]. 

Carcinoma of gingiva 

Incidence & prevalence 

Carcinoma of gingiva constitutes approximately 1% of all cancers and 

from 4 to 16% of all oral cancers. If the lips are omitted, carcinoma of the 

gingiva is the third most common intraoral malignancy, exceeded only by 

cancer of the tongue and floor of the mouth [34]. The most common attributed 

etiological factor for gingival squamous cell carcinoma in India is the use of 

mishri (smokeless tobacco rubbed over the gingiva) [11]. Carcinoma of gingiva 

is also termed as Indian oral cancer because of increased occurrence in India 
[9]. 

Age 

It is primarily a disease of elderly, with the vast majority of cases 

occurring in individuals 50 years of age or older. This disease usually involves 

the mandibular region and affects women more frequently [19]. 

Race 

Krolls & Hoffman have found that gingival carcinoma represents the most 

frequent malignancy in blacks [34]. 

Clinical presentation 

Gingival carcinoma presents as an area of erythema, an ulcer, or an 

exophytic, proliferative mass. Rarely, the tumor may present as a pigmented 

mass [35, 36]. Fixed gingiva is more frequently affected than free gingiva and 

edentulous ridges more often than dentulous regions [36]. 

Soreness or gingival pain is the predominant manifestation. In advanced 

lesions additional signs and symptoms include toothache, induration and 

fixation of tissue. Typically this cancer extends along the periodontal 
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membrane, with destruction of the supporting bone, resulting in loosening of 

the teeth [37]. 

Clinical differential diagnosis 

 Epulis fissuratum 

 Advanced Periodontitis 

 Endodontic-Periodontics lesion 

On the alveolar ridge the carcinoma often grows in the form of a flat, 

elongated ulcer [38]. Lateral spread of a maxillary lesion eventually involves 

the mucobuccal fold and soft tissues of the cheek, whereas median extension 

results in invasion of the hard palate or tonsillar pillar. In the mandible, cancer 

of the buccal-labial aspects of the gingiva can spread into the vestibule, cheek, 

lower lip and chin, those arising from the lingual surface extend into the floor 

of the mouth and ventral surface of the tongue [39]. Because of its close relation 

to the gingiva and alveolar mucosa, the underlying bone is usually involved 

early in the course of the disease [19]. If this process reaches the mandibular 

canal, the inferior alveolar nerve may become involved and paresthesia may 

develop [39]. In the maxilla, penetration of the antrum is a frequent occurrence. 

A foul odor becomes apparent, and bleeding may ensue [39]. 

Location of the lesion determines the probability of metastasis. Eric et al. 

mentioned that in about 30-32% of patients with mandibular carcinomas, 

lymphnode metastasis was present compared to 9-14% of patients with 

maxillary bone involvement [40]. 

Soo et al. evaluated cervical metastasis in 109 cases, and accordingly 

concluded that incidence of nodal metastasis was [37]: 

 T1-24% 

 T2-36% 

 T3-21% 

 T4-63% 

Carcinoma of alveolar ridge 

Incidence & Prevalence 

SCC of the alveolar ridge constitutes from 7% to 18% of all intraoral 

cancers, including cancer of the lip [41]. 

Clinical presentation 

Tumors at this site may be ulcerating or exophytic. As they occur at sites 

naturally firmly connected to bone, tumors at this location are always fixed to 
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the bone. Radiographs are needed to assess the extent of bone involvement, 

which may be either by erosion, resorbing bone over a broad front, or 

penetration through Haversian canals and marrow spaces, the former growth 

pattern known as expansive and the latter as infiltrative. There are some 

indications that initially, when only the alveolar ridge is involved, SCC 

exhibits an expansive growth pattern, whereas the infiltrative pattern is 

associated with growth of the tumor into the basal bone, which is less easily 

resorbed. The variation in patterns of bone involvement have until now not be 

shown to have any relationship with metastatic rate or other established 

clinicopathologic parameters. However, recognizing the variation in bone 

involvement by tumor is necessary to correlate histologic findings with 

preoperative radiographs. In cases with an expansive growth pattern, the 

radiographs will give a reliable picture of the extent of bone involvement, 

whereas in cases with an infiltrative pattern of bone involvement, the real 

tumor size will be underestimated as the tumor penetrates bone with an 

initially undisturbed architecture [41]. 

SCC of the lower alveolar ridge is second to SCC of the tongue in its 

frequency of lymph node metastasis; an average of 30% is mentioned; the 

nodes mostly involved are the submandibular and upper jugular nodes. Owing 

to this high frequency of metastasis, elective treatment of the neck should be 

considered for patients with primary tumors that overlie the symphysis, are 

moderately or poorly differentiated, or display radiographic or histologic 

evidence of mandibular invasion. The 5-year survival rate varies from 70% to 

30% depending on the T stage [41]. 

Carcinoma of Retromolar trigone 

Squamous cell carcinoma of the retromolar trigone occurs primarily in 

men in the 55-70-year age range. Most present with a sore throat, referred 

otalgia, or trismus. At the time of diagnosis, approximately 50-75% of 

tumours are smaller than 4 cm, and 27-60% are associated with clinically 

positive cervical lymph nodes, especially the submandibular and 

jugulodigastric nodes [19]. 

Carcinoma of floor of the mouth 

Incidence & Prevalence 

It accounts for about 0.48-0.8% of all human cancers, 9% of all head and 

neck cancers and 15- 20% of all malignant lesions of the oral cavity. It is 

predominantly a disease of the elderly, with almost all cases occurring in the 

sixth and seventh decades of life. In general men are affected three to four 

times as often as women [19]. 
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Clinical presentation 

The tumors can develop de novo or from a preexisting focus of 

leukoplakia or erythroplakia. Although any segment can be affected, the most 

common site is the anterior compartment near lingual frenum [42]. 

Typical clinical manifestation is that of an ulcer without any symptoms. 

As the tumor progresses, the patient may experience a feeling of discomfort, 

pain, excessive salivation, swelling or haemorrhage [43]. Proximity to, or actual 

invasion of tongue frequently produce some limitation of movement, resulting 

in slurring of speech [43]. Deep infiltration is suggested by the loss of sensation 

in the distribution of the lingual and mental nerves [44]. 

Neoplasms occurring in anterior floor of the mouth commonly advance 

across the midline or extend into the overlying papilla or into the distal end of 

Wharton‘s duct itself. This particular phenomenon can eventuate in varying 

degrees of xerostomia and other symptoms indicative of salivary gland 

dysfunction secondary to obstruction [45]. 

In general, nodes most commonly involved are of the submandibular 

triangle and upper jugular chain. Dissemination to the mid jugular, lower 

jugular and posterior cervical nodes occurs less often, and involvement of 

submental nodes is only rarely encountered.46 

Feind and cole showed that patients who had midline lesions exhibited 

high incidence of contralateral nodal involvement, with most of them affecting 

the submandibular and upper jugular nodes. Anterolateral caceres 

demonstrated prevalence to homolateral or contralateral submandibular and 

upper jugular dissemination. Contralateral spread generally remains localized 

to the submandibular and upper jugular lymphnodes. Posterior lesions 

metastasize to the homolateral submandibular, upper AMD mid jugular and 

posterior groups [47]. 

From histological stand point, the incidence of cervical lymphnode 

metastasis increases significantly when the tumor has penetrated more than 

1.5-2.0 mm. It has also been observed that T1 and T2 tumors usually grow in 

a horizontal manner with only superficial involvement of the submucosa. 

Conversely, T3 and T4 tumors generally have extensive submucosal and deep 

soft-tissue invasion with corresponding high frequency of regional metastasis. 

These observations are explained on anatomical basis. Superficial lymphatic 

channels are of small caliber and tumor embolization is difficult and hence 

rare. However, when the underlying submucosa is penetrated, the caliber of 

the collecting lymphatic trunks is large enough to facilitate tumor 

dissemination [52]. Distant metastasis are unusual, occurring in only 10% of 

patients [48]. 
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Squamous cell carcinomas of floor of the mouth are among the most 

aggressive and potentially fatal neoplasms of the oral cavity. The difficulty in 

controlling the carcinomas locally and regionally can be attributed to their 

proximity to the mandible and also to the intrinsic poor mechanical barrier to 

spread [41]. 

Carcinoma of tongue 

Anterior two thirds of tongue 

It is the second most common malignancy of oral cavity. It is two times 

more common in men and at the time of diagnosis most patients fall between 

40-80 years of age [19]. 

Clinical presentation 

Typically patients present with a painless, indurated ulcer on the lateral 

border of the tongue, several months of duration. Because often the ulcer is 

often only the tip of the iceberg‖ it is imperative that the lesion be manually 

palpated to appreciate its third dimension. Exophytic growths and lesions that 

are painful, result in dysphagia or referred otalgia are less common [49]. May 

be preceded by leukoplakia or erythroplakia, or may arise denovo [19]. 

Posterior one third of tongue 

Of all lingual squamous cell carcinomas 23-30% arises in this site [50]. 

Age & gender: 

The tumor is two to five times more common in men and mean age of 

diagnosis is about 60 years [51]. 

Clinical presentation 

Because base of tongue is a silent area, not easily amendable to self-

inspection, the tumors in this site are quite large at the time of diagnosis. The 

most common preceding symptom is a sore throat. Others include referred 

otalgia, dysphagia, hot potato voice, bleeding, weight loss, neck mass, 

sensation of foreign body in the throat, and trismus [19]. 

The tumor on physical examination presents as an ulcerative infiltrative 

growth, the extent of which can best be appreciated by palpation. Deep 

infiltration to the base of the tongue is manifested by limited ability to protrude 

tongue, dysphagia, induration of the suprahyoid tissue [50, 52]. 

In about 25% of cases, the tumor will extend into the adjacent structures, 

such as the floor of the mouth, gingiva, mandible or base of the tongue [53]. 

The median raphael of the tongue conveys no special resistance to tumor 
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invasion and when breached the incidence of contralateral or bilateral cervical 

lymphnode metastasis increases. Likewise the circumvallate papillae that 

separate the two major divisions of the tongue offer no anatomical barrier [54]. 

Carcinoma of palate 

Incidence 

A retrospective review of 82 patients treated at the Massachusetts General 

Hospital from 1962 through 1976 for squamous cell carcinoma of the 

maxillary and mandibular alveolar ridge and soft and hard palates comprised 

only 9% and 5% of cases [19]. 

Age & Gender 

Squamous cell carcinoma of the alveolar ridge and hard and soft palate 

remains a disease of the elderly.1 Various studies reveal female predominance 

and this is attributed to increased alcohol and tobacco consumption by women. 

The majority of patients with squamous cell carcinoma of the alveolar ridge 

and hard palate presented with Early Stage (I and II) [19]. 

Clinical presentation 

The first sign of the disease is usually a lump or ulcer that may or may 

not be painful, but occasionally bleeds. In reverse smokers, however, the 

cancer usually develops as an ulcer lateral to the midline in the glandular zone 

of hard palate [10]. 

41% 5-year survival for squamous cell carcinoma of the soft palate and 

54% for cancer of the hard palate is only slightly superior to that reported by 

other institutions since the 1940s [19]. 

At the time of diagnosis, about half of the tumors are localized to the hard 

palate, 30% have been seemed to invade adjacent structures, 15-30% 

associated with positive cervical lymphnodes, 5% of which are bilateral [55]. 

From the hard palate, the cancer may spread to invade the underlying 

bone, floor of the nasal cavity, maxillary sinus, gingiva, and soft palate. The 

lymphatics of the hard palate leave the maxillary area beyond the third molar 

tooth and empty into the submandibular and sub digastric lymphnodes. 

Systemic metastasis is rare. 
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Abstract 

Justification of radiographic examinations is the practice of evaluating 

requested radiological examinations to assess for clinical merit and 

appropriateness based on clinical notes and patient information. This implies 

that justification in radiography requires the evaluation of requested 

examinations, the justification of exposures being applied and determining 

whether patients fit the recommended criteria for the procedure 

Keywords: radiography, caries, dentition 

Introduction 

Any X-ray exposure entails a risk to the patient. Under normal 

circumstances the risk from dental radiography is very low. Nonetheless, it is 

essential that any X-ray examination should show a net benefit to the patient, 

weighing the total potential diagnostic benefits it produces against the 

individual detriment that the exposure might cause. The efficacy, benefits and 

risk of available alternative techniques having the same objective but 

involving no or less exposure to X-rays should be taken into account. 

In order that the justification process can be carried out, it is essential that 

selection of appropriate radiography is based on the individual patient’s 

history and a clinical examination. The ‘routine’ use of radiography on 

patients based on a generalised approach rather than individual prescription is 

unacceptable. A ‘routine’ or ‘screening’ examination is defined as one in 

which a radiograph is taken regardless of the presence or absence of clinical 

signs and symptoms. 

Choosing the appropriate radiographic examination should also be based 

upon consideration of the prevalence of diseases, their rates of progression and 

the diagnostic accuracy of the imaging techniques in question. Consulting 

guidelines facilitates the process of selecting radiographs. Such guidelines, 

called ‘referral criteria’ or ‘selection criteria’ exist for both medical and dental 

radiography. As with any guideline, these are not intended to be rigid 
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constraints on clinical practice, but a concept of good practice against which 

the needs of the individual patient can be considered. However, some dentists 

may refer patients for radiography to hospitals or dental colleagues where they 

do not have the necessary equipment in their own practices. When acting as a 

referrer, the dentist should ensure that adequate clinical information about the 

patient is provided to the person taking responsibility for the exposure. 

Dental caries diagnosis 

Caries risk must be assessed for all new patients and then subsequently at 

recall appointment as risk factors may change in the intervening period. By 

identifying patients who are at the greatest risk of dental decay, clinicians can 

effectively implement prevention techniques to maintain low caries risk status. 

Caries is a multifactorial disease requiring a wide-ranging assessment of 

categories of risk. The important categories identified during the systematic. 

Review were: 

 Clinical evidence of previous disease 

 Dietary habits 

 Social history 

 Use of fluoride 

 Plaque control 

 Saliva 

 Medical history 

When combined with the clinical judgement of the dentist, the use of these 

factors have been found to be an extremely efficient predictor of caries risk. 

Children 

The early enamel lesion progresses at a relatively slow rate taking at least 

two years to progress into dentine, although progression is not inevitable. 

Early diagnosis of these enamel lesions is important, as with intervention 

lesion progression can be slowed or reversed. 

Posterior bitewing radiographs are an essential adjunct to clinical 

examination. The initial clinical examination must include an assessment of 

caries risk (as high, medium or low). As outlined previously, the assessment 

of risk is relevant in determining when to take radiographs and therefore must 

be carried out at each subsequent recall examination ensuring that the time 

interval for radiography becomes patient-specific. It is feasible that adoption 

of the following recommendation may lead to more radiographs being taken. 
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However, this is justified as it will result in better patient care. In high caries 

risk children there is good evidence to support taking posterior bitewing 

radiographs at the initial examination, even in the absence of clinically 

detectable decay. The benefit is reported as being between 167% and 800% of 

the diagnostic yield from clinical diagnosis with or without fibre optic trans 

illumination assistance. Where a child is classified as high caries risk the 

subsequent bitewing examination should be after 6 months. Bitewing 

radiographs should not be taken more frequently than this and it is imperative 

to reassess caries risk in order to justify using this interval again. Evidence of 

no new or active lesions would be an indicator that the child had entered the 

moderate or low risk category. 

In moderate caries risk children the evidence also supports the diagnostic 

use of bitewing radiographs. Many authors report significant addition to the 

diagnostic yield from the use of bitewing radiographs, varying from 150% to 

270% of the yield from clinical examination alone. Where a child is classified 

as moderate caries risk the subsequent bitewing examination should be after 

12 months. Evidence of no new or active lesions would be an indicator that 

the child had entered the low risk category. 

In low caries risk children there is less good evidence to support the taking 

of posterior bitewing radiographs: diagnostic yield is lower than that with 

higher risk groups. Nevertheless, radiographs reveal 2-3 times more caries 

lesions than clinical examination alone. In low caries prevalence populations, 

it is suggested that selective radiography should be conducted of surfaces 

suspected clinically as being carious. Where caries population prevalence is 

not low, but a child is classified as low caries risk, the subsequent bitewing 

examination should be after 12-18 months in the deciduous dentition and 24 

months in the permanent dentition. More extended recall intervals may be 

employed if there is explicit evidence of continuing low caries risk. Selective 

radiography of suspect surfaces may be appropriate as an alternative to 

bitewing radiography where caries prevalence is low. There is comparatively 

little evidence evaluating the diagnostic yield of radiographs for caries in 

adults. Therefore, in the absence of research data guidelines have been devised 

by extrapolation of studies in children and young adults. 

Alternative methods to radiography for caries diagnosis 

Clinicians have recommended flossing teeth and the temporary separation 

of teeth, using orthodontic separators or wooden wedges, to assist in caries 

diagnosis during the clinical examination. 

Alternative methods to ionising radiation with which to diagnose caries 

have also been developed. These include established techniques such as 
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fibreoptic transillumination (FOTI) and electrical conductance measurements 

(ECM). Other newer emerging technologies include Quantitative Light-

induced Fluorescence (QLF), Infrared Laser Fluorescence (DIAGNOdent) 

and Digital Imaging Fiber Optic Transillumination (DIFOTI). Some of these 

techniques have limitations that affect their diagnostic or commercial 

availability and in some cases, their practicality within the dental, surgery. 

Others require further in vivo research and validation. However, several of 

these techniques have shown promise and may well become an accepted part 

of the routine diagnostic armamentarium of the practicing clinician in the 

future. 

Radiographs in the management of the developing dentition 

Many children seek orthodontic treatment. When such treatment is 

clinically required, most children are appropriately treated at around 12-13 

years of age and will require radiographs to confirm the presence and 

condition of all teeth. 

Occasionally, there will be a need for a radiographic examination at an 

earlier age where there is a serious departure from normal dental development 

or when a child attends in pain or after trauma. 

Children are subject to higher risks from X-ray exposure than are adults. 

Consequently the importance of justification for radiography is underlined. 

Usually the radiographic examination will consist of a panoramic radiograph 

(or right and left oblique lateral radiographs). Upper anterior occlusal 

radiographs are invariably required to supplement oblique lateral radiographs, 

but this is not the case for panoramic radiographs. Such films only provide 

additional information to the panoramic film in a minority of cases. Therefore 

they should be prescribed only after being justified by examining the 

panoramic radiograph. 

Orthodontic radiographs 

Radiography is needed following clinical examination in a proportion of 

orthodontic patients. In addition, a patient in the mixed dentition stage may 

well require radiography to determine if interceptive treatment is appropriate. 

When previous radiographs are available, these may already contain all the 

information that the clinician needs for further management. A clinical 

examination is necessary to ensure that the radiographs requested will be 

appropriate for the patient's specific orthodontic problem. Similarly, the need 

for radiography to monitor treatment progress is dependent upon a careful 

clinical assessment. Furthermore research using algorithms and clinical 

indicators, has shown that a marked reduction in the numbers of orthodontic 
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films is possible without compromising patient treatment. From these studies, 

the effect of radiographs on changing orthodontic diagnosis and treatment 

plans is limited ranging from 16% to 37% and 4% to 20% respectively. 

Cephalometric radiography is often requested for selected patients undergoing 

orthodontic treatment. In addition, a cephalogram should be taken at: 

 The end of functional appliance treatment to see the position to which 

the lowers anterior teeth have been proclined 

 The end of presurgical treatment for orthognathic cases 

 Just prior to the end of active fixed appliance treatment to assess the 

position of the lower incisors 

 When assessing the position of the lower incisors, the lateral 

cephalogram is recommended only if the information is going to 

change the orthodontist's decision on their finishing mechanics or 

retention regime 

Other views 

The poster anterior (PA) view of the face/head has been advocated in 

cases of patients who present with facial asymmetry. The value of hand or 

wrist radiography in clinical orthodontics has been questioned, as these views 

lack the reliability to predict growth spurts. Similarly, radiography for 

temporomandibular joint dysfunction cannot be justified and films taken for 

this reason have been shown to have no impact on treatment planning. 

Radiography in periodontal assessment 

The diagnosis of periodontal diseases depends on a clinical examination. 

This may be supplemented by radiographs if they provide additional 

information, which could potentially change patient management and 

prognosis. However, there is no clear evidence to support any robust 

recommendations on selection of radiographs. The posterior bitewing 

projection offers both optimal geometry and the fine detail of intraoral 

radiography for patients with small amounts of uniform bone loss. Bitewings 

have the additional advantage in that they may have already been indicated for 

caries assessment, providing information about bone levels without the need 

for an additional radiation dose. More complex or extensive bone loss would 

require different imaging. Vertical bitewing, periapical and panoramic 

radiographs all have uses, either alone or in combination. Where periapical 

radiographs are used, the paralleling technique is indicated as this gives a 

better geometrical perspective on the periodontal bone than the bisecting angle 

technique. 
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Radiography in endodontics 

Radiographs are essential for many aspects of endodontic treatment. It is 

appropriate to consider their role at the different stages of treatment. 

Pre-operative 

A periapical radiograph provides essential information about pulp and 

root canal anatomy that cannot be obtained in any other way. In addition it 

provides information about periradicular anatomy that may contribute to 

treatment planning or be essential if surgical endodontic treatment is being 

considered. 

Working length estimation 

Some types of electronic apex locators are reliable at identifying the 

apical constriction and are useful for locating perforations. However, using 

these devices in certain clinical situations can result in a degree of inaccuracy. 

In view of this, periapical radiography is often still required during working 

length estimation. It may be necessary to take two (or more) radiographs in 

order to determine the length of all the root canals in multi-rooted teeth. 

Pre-condensation 

If there is doubt about the integrity of the apical constriction, a check 

radiograph should be taken of the master gutta-percha cone before final 

condensation/obturation. 

Post-operative 

A periapical radiograph should be taken immediately following 

obturation as this gives a basic assessment of the quality of the root filling and 

a reference image of the periapical condition for subsequent review. 

New adult patients 

Many dentists follow a routine practice of examining new adult patients 

using panoramic or full-mouth intraoral radiography. As discussed above, 

such ‘routine’ practices are not acceptable. 

Most evidence shows that conventional panoramic radiography has lower 

diagnostic accuracy for the common dental radiographic diagnostic tasks 

(caries diagnosis, periapical diagnosis) than intraoral (bitewing and periapical) 

radiography. Over and above these common tasks, routine panoramic 

radiography in search of asymptomatic bony lesions without clinical signs is 

not justified because of the low prevalence of such abnormalities. There is no 

justification for review panoramic radiography at arbitrary time intervals. 
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Full-mouth periapical radiography can be criticised in the same way as routine 

panoramic radiography. ‘Routine’ radiography will inevitably lead to 

unnecessary X-ray exposure. Selected periapical radiography of new adult 

patients will improve the relative risk/benefit for patients. Taking periapical 

radiographs of teeth with clinical symptoms, and of those with a history of 

endodontic therapy and deep caries as shown on bitewing radiographs, 

revealed 90% of periapical lesions in one research study. Others have also 

reported the effectiveness of selection criteria for identification of periapical 

pathosis.  

The edentulous patient 

In the absence of any clinical signs or symptoms, there is no justification 

for any radiographic examination. The obvious exception is if implant 

treatment is planned, although if treatment is extensive other more advanced 

imaging (cross-sectional imaging) may well be appropriate. Where clinical 

examination identifies the possible presence of an abnormality, such as a 

possible retained root, then an intraoral radiograph of the site is the appropriate 

radiographic examination. 

Radiography in implantology 

Imaging is essential in implantology. In treatment planning, radiographs 

provide information on the quantity and quality of bone in the proposed site 

of implant placement. Following treatment, imaging is used to assess implant 

osteointegration, bone healing and to periodically review the fixture. The 

review of the literature displays a paucity of evidence-based guidelines on 

radiography for implantology. Evidence has, in the main, been derived from 

expert opinion and review papers. An assessment of these papers revealed 

inconsistencies and little reliable information on the frequency of follow-up 

radiography. The imaging modality chosen is often a function of the treatment 

phase and a reflection of the number of proposed implants and their position 

in the oral cavity.  

Pre-operative planning 

In evaluating a pre-operative site, the clinician requires information on: 

 The quality and quantity of bone 

 The buccolingual width and height of available bone 

 The inclination of bony contours 

 The presence of osseous undercuts 

  Evidence of atypical anatomy such as enlarged marrow spaces 
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 Presence of pathology 

 Exact location of certain anatomic structures (i.e. the maxillary 

antrum, inferior alveolar canal, the mental foramen etc) 

With the exception of reformatted computed tomography (CT), all 

radiographic projections are magnified. The magnification factor must be 

derived and any assessments of available bone height must be calculated 

having taken this factor into consideration. Magnification factors can be 

derived by use of a reference object in the same plane as the alveolus. 

Periapical radiographs taken for single tooth replacement require the use of 

film holders and the paralleling technique for optimum geometry. Optimum 

geometry is often difficult to achieve in the edentulous jaw. The magnification 

factor in panoramic radiography is particularly variable and the consensus of 

one expert committee was to recommend that the panoramic film should be 

augmented by tomography, either conventional or computed, in order to 

provide the information necessary for optimum implant placement. When 

imaging using either conventional or computed tomography to generate cross-

sectional images, proposed implants sites and/or tomographic Landmarks 

should be identified using surgical stents consisting of metal rods, balls or 

radiopaque markers. Conventional tomography is obtained either from 

dedicated software incorporated into panoramic equipment or from 

specifically designed X-ray machines for implantology. The latter comprises 

multimodal systems using narrow beam radiography and spiral tomography. 

In the past CT scanning has been restricted to general hospital facilities, 

however smaller dedicated head and neck CT imaging equipment is becoming 

more commonplace. Spiral CT techniques benefit from shorter scanning times 

and improved accuracy. 

Choice of radiographic techniques 

The number of implants and their proposed position in the oral cavity are 

often the main factors dictating the choice of imaging technique. A proportion 

of patients need advanced imaging especially in cases involving bone grafts 

and in those in which there are multiple potential implant sites. In these cases 

CT has been recommended. 

During surgery 

If any radiography is needed then periapical radiographs are readily 

available and use of digital imaging should be considered which offers the 

benefits of 'real-time’ imaging. 
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Postoperative assessment 

Radiography has been recommended to evaluate the implant 

postoperatively. The frequency and timing of review radiographs appears to 

be purely subjective. During the healing phase, radiography would obviously 

needed if the patient has clinical symptoms. If not, the next radiographic 

review should occur at 12 months and is considered essential to assess 

marginal bone levels. Subsequent review intervals range from annual reviews 

to once every three years. More frequent radiography is obviously needed if 

the patient is symptomatic. 

A paralleling technique intraoral radiograph will provide a precise high-

resolution image of bone height. The use of identical standardized intraoral 

radiographs enables the clinician to monitor longitudinally the fixture and 

adjacent bone levels. In screw-shaped implants, use can be made of the 

interthread distance to monitor mesial and distal bone loss. Digital 

radiography can be used to assess bone density, allow manipulation of the 

image and permit subtraction of two radiographs. 

Radiography prior to oral surgery and tooth extraction 

In the case of third molars, if clinical guidelines for removal have been 

met, a panoramic radiograph (or alternatively oblique lateral views) is the 

most appropriate radiographic examination. The panoramic radiograph or 

oblique lateral views will provide information about the distance to the lower 

border of the mandible and the course and relationship of the mandibular 

canal. 

In other surgical situations, such as apicectomy, root removal or 

enucleation of small cysts, an intraoral radiograph may be all that is required 

for treatment planning. 

There is no convincing evidence to support the need for routine 

radiography prior to extraction of teeth. However, where a radiograph already 

exists, this should be referred to before commencing the procedure. The 

appropriate radiograph (with the exception of third molars) would normally 

be a periapical film. 

Radiography of pregnant patients 

As the dose, and therefore the risk to the developing fetus is so low, there 

is no contraindication to radiography of women who are or may be pregnant 

providing that it is clinically justified. There is no need to use a lead protective 

apron. However, the use of a lead apron continues to be recommended (or 

advised) in some nation-states on the grounds it may reassure the patient. 
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Abstract 

Despite the advent of non-fluoroscopic technology, fluoroscopy remains 

the cornerstone of imaging in most interventional electrophysiological 

procedures, from diagnostic studies over ablation intervention to device 

implantation. Moreover, many patients receive additional X ray imaging, such 

as cardiac computed tomography and others. More and more complex 

procedures have the risk to increase the radiation exposure, both for patients 

and the operators. There are many technological tools and new developments 

that may help to reduce patient and operator exposure. Different systems allow 

for non-fluoroscopic (‘electro anatomical’) localization of the catheters and 

the creation of 3D images. Magnetic resonance imaging is being used offline 

for 3D imaging, and being pioneered for online imaging during EP procedures 

as well. Indeed, by properly implementing these techniques, 

electrophysiologists can reduce the radiation dose dramatically. Radiation 

should always be reduced according to the ALARA principle, i.e. ‘as low as 

reasonably achievable’. 

Keywords: radiation, radiation protection, exposure, risk 

Introduction 

Dental radiography is one of the most valuable tools used in modern 

dental health care. It makes possible the diagnosis of physical conditions that 

would otherwise be difficult to identify and its judicious use is of considerable 

benefit to the patient. However, the use of dental radiological procedures must 

be carefully managed, because X-radiation has the potential for damaging 

healthy cells and tissues. Although no known occurrence of cancer or genetic 

damage has been observed from radiation doses delivered in modern dentistry, 

and until more evidence is available, one should practice radiation hygiene 

with the same care as would be dictated if a hazard were known to exist. 

The aim of radiation protection in dentistry is to obtain the desired clinical 

information with minimum radiation exposure to patients, dental personnel, 
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and the public. During an average radiological examination, the radiation dose 

received by an individual is generally low and relatively few cells are 

damaged. Though cellular repair is expected, it is not necessarily perfect. 

Thus, the effect of even low levels of exposure to ionizing radiation over 

periods of time may accumulate and could represent a potential hazard to 

health. Radiation effects are generally categorized as somatic and genetic. 

Somatic effects appear within a time frame of a few hours to years. Depending 

on the dose received and its duration, the consequence is greater for high doses 

incurred in short time periods. 

Genetic effects are also a cause for concern at the lower doses used in 

dental radiology. The radiation doses may be small and appear to cause no 

observable damage, but the probability of chromosomal damage, with the 

consequence of mutations giving rise to genetic defects, can make such doses 

significant, when considered for a very large population. 

X-ray generation and kilovoltage 

The kilovoltage of an X-ray machine is the potential difference that exists 

across the X-ray tube during use. Kilovoltage controls the mean and peak Xray 

energies in the X-ray beam. Low kilovoltages, giving lower energy X-rays, 

leads to higher skin doses for patients. They also necessitate longer exposure 

times than would be needed for a higher kilovoltage X-ray set (milliamperage 

assumed to be equal). These factors have led to lower limits to be set for 

kilovoltage in legislation from various countries, usually in the 50 to 60 kV 

region. Higher kilovoltages reduce skin dose, but lead to higher ‘depth’ dose 

and more scatter of X-rays. In the case of dental (intraoral) X-ray sets, 

kilovoltage is usually either fixed or minimally variable. An important 

consideration with dental (intraoral) radiography is the X-ray spectral 

sensitivity of dental X-ray film and the image quality at different kilovoltages. 

Increasing the kilovoltage much beyond 70 kV would result in a spectrum ill-

matched to the optimal sensitivity of dental film. ‘Low’ kilovoltages produce 

images of higher contrast than do higher kilovoltages. This reflects the 

different types of attenuation of low and high energy radiation. There is debate 

about the optimal kilovoltage for dental work, with some authorities 

recommending higher values, particularly in the USA. A kilovoltage of around 

60-70 kV for intraoral radiography is considered to be a reasonable 

compromise choice in terms of limiting dose and all-round diagnostic efficacy. 

Unlike intraoral radiography, kilovoltage is used as the principle means of 

exposure control for panoramic radiography. Thus most panoramic X-ray 

machines offer a wide range of kilovoltages to the operator. Choice of 

kilovoltage is principally governed by the need to control X-ray intensity and 
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by the energy sensitivity of the film/screen combination. Constant potential 

(‘direct current’) X-ray generation is a modern alternative to traditional 

pulsating kilovoltage for both dental (intraoral) and panoramic /cephalometric 

equipment. Such a method of X-ray generation produces proportionately 

fewer low energy X-rays and hence gives reductions in skin dose for patients. 

The mean X-ray energy from a constant potential (DC) X-ray set is higher 

than that from an alternating potential (AC) X-ray set at the same operating 

kilovoltage. It has been demonstrated that for a constant potential set a 

kilovoltage setting of 5-8 kV lower is needed to maintain radiographic 

contrast. Thus 60 kV is recommended as the optimal operating potential for 

intraoral work. Constant potential equipment provides more predictable and 

accurate X-ray output and is therefore a better choice for use with digital 

receptor systems. 

Filtration 

Filtration of the X-ray beam preferentially removes lower energy X-ray 

photons from the beam. Thus it is invaluable as a means of reducing skin doses 

to patients. Filtration using aluminium is an established component of dental 

X-ray equipment. Such filtration is fitted at manufacture and is therefore a 

factor that is not readily under the control of the dentist. 

Additional filtration using materials (K-edge filters) other than 

aluminium, such as rare-earth materials, have been investigated as means of 

dose reduction in intraoral dental radiography by a number of researchers. The 

underlying reason for their use is that they ‘shape’ the X-ray spectrum and 

more closely match the spectral sensitivity of dental film. The evidence 

appears to be that all offer reductions in dose, but that this must be balanced 

against cost, effects on image quality and the likely increase in exposure times 

associated with their use. Dose reduction has also been demonstrated for 

panoramic radiography. Rare-earth filtration offers some dose reduction in 

intraoral radiography, but it should only be adopted after advice from a 

medical physics expert on setting new exposure factors. 

Collimation, field-size trimming 

Reducing the size of the X-ray beam to the minimum size needed to image 

the object of interest is an obvious means of limiting dose to patients. Limiting 

beam area on the skin surface also limits the volume of the patient that is 

irradiated. As well as ‘field size’ on the patient’s skin being important, the X-

ray source to skin distance plays a role in limiting doses. Because of the 

divergence of the X-ray beam, increasing this distance reduces the divergence 

within the patient and therefore reduces the volume irradiated. 
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Intraoral radiography 

On dental X-ray sets for intraoral radiography field size is constrained by 

collimation of the beam. Visualisation of the field size is facilitated by the 

‘position indicating device’ (PID). 

Short pointed PIDs were once favored because the conical shape allowed 

a less obstructed view of film/teeth relationship and provided a visual 

indication of the central ray (9). However, in the last 20 years most dental 

intraoral sets have been manufactured with an open-ended PID of 60 mm 

diameter. A circular beam of this size is 135% larger in area than a 

conventional dental film (30 x 40 mm), indicating an obvious way of reducing 

patient dose. Various investigators have estimated that rectangular collimation 

can achieve 

dose reductions exceeding 60% in dental radiography (9, 13, 18). 

Cederberg and associates (9) calculated and compared the effective dose and 

also estimated the risk from the use of short and long, round and rectangular 

openend PIDs and a short pointed closed-end PID. They reported that both 

long and short rectangular collimation resulted in the lowest effective doses, 

with values 3.5 to 5 times less than round collimation. They also demonstrated 

that 

the use of pointed closed-end PIDs equates to a risk of 5.6 times that of a 

long rectangular PID. The adoption of rectangular collimation (30 x 40 mm 

beam) has been recommended in both UK (21, 36) and USA (2, 55). However, 

it is important to remember that use of rectangular collimation requires the use 

of film holding devices with a beam alignment guide to prevent cone cuts. 

Rectangular collimation can be achieved by replacing the round PID with a 

rectangular one, attaching a special rectangular collimating plate to the end of 

the round PID or using a film holder that incorporates a metal shield to 

block radiation beyond the edges of the film (2). These possibilities mean that 

existing equipment can easily be adapted to allow rectangular collimation 

(36). 

Where circular X-ray beams continue to be used, the beam diameter must 

not exceed 60 mm. Beam collimators/directors should be open ended and 

provide a minimum focus-to-skin distance (FSD) of 200 mm. 

Panoramic radiography 

Panoramic radiography was designed originally as a means of examining 

the jaws and the teeth. However, the radiographed area is frequently far in 

excess of that of diagnostic interest. Dentists had no facility for reducing the 
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area irradiated. However, several machines now offer programmed field-size 

trimming as a means of reducing patient dose. Field limitation can 

significantly reduce patient exposure when specific diagnostic information is 

required. New equipment should be provided with automatic selection of 

beam limitation, although manual selection is acceptable (36). The beam 

height at the receiving slit or secondary collimator should be restricted to no 

greater than that required to expose the area of diagnostic interest and certainly 

no greater than the film (should normally be 120 or 150 mm). The beam width 

should normally be no greater than 5 mm (36). Some new panoramic machines 

have a ‘child-imaging mode’, which reduces the exposed area by 27 to 45% 

(22). Some also offer more sophisticated programmes to permit imaging of 

individual jaw segments and temporomandibular joints. In a study, Lecomber 

and Faulkner (27) reported that by using a field size programme on the 

Orthophos X-ray unit limited to the tooth bearing regions of the jaws, effective 

dose could be reduced by more than 50%. Such facilities offer a simple way 

of reducing dose and the purchase of machines with these facilities should be 

encouraged. 

Cephalometric radiography 

Cephalometry (also known as teleradiography) traditionally produces 

images of the entire head and much of the cervical spine. However, the area 

of interest to orthodontists usually stops at the level of the base of the skull. A 

British Orthodontic Society working party supported the concept of reduction 

of lateral cephalogram dosage by the use of modified wedge collimation to 

remove part of the skull from diagnostic area (22, 32). This viewpoint is 

supported in other publications (49, 55). Although such collimation 

should significant reduce patient dose, manufactures of cephalometric 

equipment have not yet included this form of collimation as standard. Further 

collimation of the lateral cephalogram to show the maxilla and mandible only 

is a viable alternative for measuring cephalometric values during treatment. 

Soft tissue profile using wedge filters is usual on lateral cephalometric 

radiographs. Some dose reduction can be included by placing the filter 

between the patient and the X-ray source rather than between the patient and 

the cassette (22, 55). 

Choice of image receptor 

Intraoral radiography 

Until 1980, the fastest intraoral film commercially available was film of 

group D. In 1981, E-speed films became available, capable of reducing the 

amount of radiation by approximately 50%. However, this fast film had a 
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lower inherent contrast, was very sensitive to aged and depleted solutions and 

lost its high speed at higher densities (48). This was probably the main reason 

that only a few dentists adopted this type of film (6, 8, 20, 38, 42, 45). 

Subsequent developments in film technology by various manufacturers have 

delivered improved E-speed emulsions (44, 56) and films that fall into the ISO 

speed group F. One brand of F-speed film that is widely available has been 

shown to offer dose reductions of 20-25% compared with the same 

manufacturer’s E-speed film (14, 29, 43). In conclusion, for intraoral 

radiography the fastest available films consistent with satisfactory diagnostic 

results should be used. Intraoral films of ISO speed groups E or F are 

recommended because they reduce the radiation dose more than 50% 

compared with group D-speed films. The use of instant process film, which 

have slower speeds and limitations in image quality (10), should be limited to 

specific essential situations, as in endodontics or pre extraction cases during 

out-of-hours care. 

Extraoral radiography 

For panoramic, cephalometric and other extraoral radiographs, the fastest 

available film-intensifying screen combination consistent with satisfactory 

diagnostic results should be used. The film screen combination should be at 

least 400 and the light sensitivity of the film should be correctly matched with 

the intensifying screens. The introduction of rare-earth intensifying 

screen/film combination has been shown to give dose reduction of around 50% 

for panoramic and cephalometric radiology (22). Manufacturers generally 

emphasize the use of matched combinations of orthochromatic film and rare-

earth screens because such combinations more efficiently convert radiation 

energy to light in comparison with orthochromatic film combined with 

calcium tungstate screens (53). Since rare-earth phosphor screens were 

introduced in 1972, manufacturers have tried to develop such combinations in 

order to improve speed and to increase sharpness of the radiographic images. 

A number of studies have been carried out to evaluate the sensitometric 

properties of these film-screen combinations (47, 51, 53). Wide latitude films 

perform better for panoramic radiography than higher contrast films. 

Digital receptors 

Recently, several digital imaging systems have been introduced as 

alternatives to conventional radiographic techniques. The digital images are 

supposed to achieve images of high diagnostic quality, at least equal to that of 

for intraoral radiography, only the fastest available (Group E or faster) films 

should be used, as they significantly reduce patient dose. 
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For extraoral radiography the fastest available rare-earth intensifying 

screen/film combination consistent with satisfactory diagnostic results should 

be used. The speed of the system should be at least 400. 

Two types of intraoral digital systems are currently available. The first 

type involves those systems that they are using imaging sensors based on 

charge coupled devices (CCD). The first system for direct digital intraoral 

radiography was introduced in 1989 and was based on a CCD sensor sensitive 

to visible light. CCD systems convert radiation into visible light by using a 

scintillation screen. The light is transferred to the CCD via fibre optic coupling 

or optical lenses. The pattern of light is detected and converted to an electronic 

signal that is passed to the computer for conversion into an image. The number 

of CCD systems available for intraoral radiography has increased rapidly. 

Today, most sensors use a scintillation layer to improve the quantum 

efficiency of the system. Improvements in pixel size, in the active area of the 

sensor, in spatial resolution, noise and image manipulation have been made 

by manufacturers in recent years. Recently some sensors have been developed 

with smaller pixel size and with the use of the so-called Active Pixel Sensor 

(APS) and Complementary Metal-Oxide Semiconductor (CMOS) 

technologies. Several studies have evaluated the physical and clinical 

performance of the majority of the intraoral digital systems (3, 4, 12, 17, 26, 

35, 37). 

The second type of digital intraoral system uses photostimulable storage 

phosphor (PSP) image plates. The plates consist of a polyester base coated 

with a crystalline halide composed of europium-activated barium fluorohalide 

compounds. When the image plate is irradiated, the absorbed X-ray energy is 

stored as a latent image within the phosphor crystals. In a scanner, a narrow 

laser beam causes the release of the stored energy as visible blue light that is 

turned into an analog electronic signal and thereafter digitized. Scanning is 

accomplished in about 25 seconds and the resulting image is displayed on the 

computer monitor. In contrast to CCD systems, storage phosphor systems are 

cordless. 

Each of these two types of intraoral digital systems has advantages and 

disadvantages. Because image acquisition is more rapid with CCD systems 

than with PSP, the former may be more useful when ‘instant’ radiographs are 

desirable. In contrast, PSP systems are wireless and use a larger size image 

plate, approximately the size of a No.2 periapical film. One of the most 

important advantages of digital radiography is the reduction of radiation dose. 

Various studies have shown that the amount of radiation needed to create 

an image for both types of intraoral system is lower than with film. One study 
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demonstrated that the optimal exposure time for all systems was 

approximately half that needed for conventional film and that digital images 

had to be modified by adjusting the contrast and brightness to optimize the 

visibility of the region of interest (37). Another study (39) reported that a CCD 

system provided reduction in average skin entrance dose of 31-34% when 

compared with E-speed film; with added niobium filtration the reduction was 

found to be 51-60%. PSP systems have a wide exposure latitude and Borg 48 

and Grondahl found that reliable endodontic measurements could be obtained 

even at very low exposure settings. Although digital radiography offers a 

significant dose reduction, the number of retakes (essentially due to bad 

positioning of the bulky CCD with its’ encumbering wire) may result in 

increased dose for the patient. Furthermore, due to smaller sensor sizes, more 

than one exposure may be required to cover the anatomical area imaged using 

a single conventional film. Problems with positioning sensors have been 

reported as leading to high reject rate. For panoramic and cephalometric 

radiography, the same two types of digital systems are also available. For CCD 

systems, conventional film is replaced by a long vertical CCD. The same 

sensor is used in cephalometric radiography, where the CCD is mounted on 

the cephalostat behind the patient’s head. The patient’s head is scanned in lines 

with a flat, fan shaped X-ray beam. During the scanning process, which takes 

about 15 seconds, the patient must stay motionless. The second type of digital 

panoramic and cephalometric system uses a PSP plate in place of the 

conventional film cassette. Panoramic and cephalometric digital radiography 

have the same clinical advantages as intraoral digital radiography, although 

dose reduction is not expected to be as effective as with intraoral systems. The 

exposure settings of CCD type panoramic units require exposures that are 

almost equal to those of machines using film/screen combinations. There will 

be no dose reduction. Some papers however, report that, depending on the 

diagnostic task, a lower exposure of the radiograph could be sufficient when 

density and contrast can be adjusted from the software features (11, 15, 16, 

28, 50). This is one of the benefits of digital radiography where the density 

and contrast of an image can be optimized after the image has been taken. This 

is different to conventional radiography, where the contrast and density cannot 

be changed after the image is taken. 

Leaded aprons 

Lead aprons do not protect against scattered radiation internally within 

the body and in the case of panoramic radiography, they may physically 

interfere with the procedure and degrade the final image (21). Despite the 

extremely low gonadal dose associated with dental radiography, the use of a 

lead apron has been recommended in the past in order to allay patient anxiety. 
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However, it has been shown that gonadal doses are not significantly different 

in dental radiography with and without a lead apron (22). UK Guidance Notes 

for dental practitioners on the safe use of X-ray equipment (36), clearly state 

that there is no justification for the routine use of lead aprons for patients in 

dental radiography. An official report of the American Academy of Oral and 

Maxillofacial Radiology (55), pointed out that the value of leaded aprons is 

minimal compared with the benefits of the use of E-speed films and 

rectangular collimation. It was concluded that their use could be considered 

optional except when required by law. See Section 3.8 for comments on 

radiography in pregnant patients. 

Thyroid collar 

The thyroid gland is one of the more radiosensitive organs in the head and 

neck region. It is frequently exposed to scattered radiation and occasionally to 

primary beam during dental radiography. Because people under age 30 are at 

greater risk of radiation induced thyroid cancer than older individuals, some 

have argued that thyroid collars should be used when intraoral radiographic 

examinations are made on this population (55). However, it is probable that 

rectangular collimation for intraoral radiography offers similar level of thyroid 

protection to lead shielding, in addition to its other dose reducing effects (21, 

22, 40). Thyroid shielding is inappropriate for panoramic radiography as it 

may interfere with the primary beam. In cephalometric radiography lead 

thyroid protection is necessary if the beam collimation does not exclude the 

thyroid gland. Thyroid shielding was found to reduce radiation doses of 45% 

during CT of the head and is strongly recommended, especially in younger 

age groups (5). Patient doses should be kept as low as reasonably achievable. 

In dental radiography, patient dose limitation involves consideration of the X-

ray equipment, the beam size, the image receptor and, occasionally, the use of 

lead protection. Optimizations of each of these acts synergistically to 

substantially reduce doses. For intraoral radiography the effect of altering the 

various equipment factors is demonstrated in Table 4.1. It is possible to see 

that a shift from the baseline equipment to a constant potential set, rectangular 

collimation and F-speed film would lead to a dose reduction of about two 

thirds of the original level. 

Similar modifications can be made for other types of dental radiography 

(panoramic, cephalometric). Some dose limitations can only be achieved by 

purchase of new equipment. However, some entail minimal (e.g. rectangular 

collimation) or no (e.g. FSpeed film) additional costs to the dentist. Such low 

cost options should be adopted as a priority. 
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Abstract 

Bruxism is considered as the abnormal, forceful, non-functional contact 

of the occlusal surfaces of teeth. If this is left without proper treatment, it can 

lead to the breakdown of dentition and other orofacial problems. Bruxism 

can be due to many causes like local, systemic, mechanical or neurological 

factors, which have to be identified and managed by various treatment 

modalities. As bruxism events lead to tooth and restoration damage, it is of 

major concern for the dental practitioners. This chapter discusses in detail 

about the causes and management of bruxism. 

Keywords: bruxism, clenching, teeth grinding 

Introduction 

Masticatory system forms a complex and functional unit which includes 

teeth, supporting structures, the upper and lower jaws, the 

temporomandibular joints, muscles which help in mastication, nerves and 

blood vessels supplying these tissues. Masticatory system activities can be 

divided into 

1. Functional  

2. Parafunctional  

Functional activities include chewing, speaking, and parafunctional 

activity includes clenching or grinding of the teeth. Bruxism is considered as 

the commonest of many parafunctional habits of dento facial system. It is the 

periodic repetitive clenching or rythmic forceful grinding of the teeth, if 

ignored leads to the breakdown of dentition and oro facial pain. In other 

words, it is an oromotor disorder which is characterised by clenching and 

grinding of teeth when the individual is not chewing or swallowing. 

According to GPT 9, bruxism is defined as “the parafunctional grinding of 

the teeth; an oral habit consisting of involuntary rhythmic or spasmodic non-

functional gnashing, grinding, or clenching of teeth, in other than chewing 

movements of the mandible, which may lead to occlusal trauma. 



 

Page | 96 

Bruxism activity leads to the wear and damage of teeth, fractures of 

restorations, temporal headache and other temporomandibular disorders. 

Bruxism has multiple etiology. The etiology can be systemic factors, local 

and mechanical factors, psychological factors, neurologic factors and 

genetics related. Hence these causes have to be identified and managed by 

various treatment modalities. 

Prevalence 

In the general population, the prevalence range is from 8-31% and 14-

20% in children.1In children it is related to family history with either father 

or mother having the same history, distressing events in life, hyperactivity, 

parasomnias and depression. Elderly individuals above the age of 60years 

are less likely to be affected showing a prevalence decreasing to around 3%. 

Bruxism affects males and females equally with females showing awake 

bruxism more than males. Males and Females show equal prevalence of 

sleep bruxism. Individuals with severe conditions of bruxism show more 

complications like damage of teeth and restorations, tension type headaches, 

facial or jaw pain and temporomandibular disorders. Early diagnosis and 

management of bruxism by various therapeutic approaches is important, 

inorder to prevent complications.  

History 

Early in the beginning of 20th century, a Viennese dentist explained 

bruxism as “traumatic neuralgia”, which was stated as the cause of 

periodontitis. The term “bruxamine” was put forward by Marie and 

Pletkiewicz [2] in the year 1907. In 1931, Frohman created the term bruxism, 

from the greek word “brychein odontas”, meaning to grind or gnash the 

teeth. In 1960’s, Sigur Peder Ramfjord stated that occlusal factors were 

responsible for bruxism and he defined bruxism as the habitual habit of 

grinding teeth when the individual is not chewing or swallowing. Researches 

were focused on occlusal adjustments and splints during the period between 

1966-2007. 

Miller stated a difference between grinding of the teeth at night which 

was referred as bruxism and the daytime habitual grinding of teeth as 

bruxomania [3]. In 1983 a difference was made between clenching and 

grinding. Clenching was mentioned as centric bruxism and grinding as 

eccentric bruxism. In 1995, bruxism was defined by Vanderas as the 

nonfunctional movement of the mandible with or without an audible sound 

occurring during the day or night [4]. And bruxism at night time was 

classified as sleep related movement disorder according to recent 
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classification of sleep disorders [5]. Lobbezoo and Naeije in 2001, suggested 

that various neurotransmitters in the central nervous system appeared to 

modulate bruxism [6]. 

Classification 

Bruxism can be classified based on several criteria. 

1. Based on the occurrence 

Awake Bruxism or Diurnal bruxism 

Bruxism which happens during day hours is known as diurnal bruxism 

or awake bruxism. Awake bruxism usually shows a close relation to the 

stress caused due to familial responsibility or work pressure, anxiety, anger 

or frustration. Awake bruxism is more commonly seen in females compared 

to males. Diurnal bruxism prevalance rate is noted to be 20%. 

Sleep bruxism 

 Bruxism during sleep at day time or night time is known as sleep 

bruxism. Sleep bruxism is regarded as an oro mandibular movement disorder 

which is sleep related. Individuals who brux during sleep are more likely to 

have other sleep disorders, snoring and pauses in breathing (sleep apnea). 

Sleep bruxism occurs with no gender difference. This is seen more 

frequently in the younger population, especially children showing a 

prevalence rate of 14-20%. 

2. Based on the etiology 

 Primary bruxism or idiopathic bruxism 

Cause is not known. 

 Secondary bruxism 

This occurs secondary to diseases like coma icterus, cerebral palsy. Can 

be due to medications (antipsychotic, cardioactive) and drugs (cocaine, 

amphetamines) 

3. Based on period of occurrence 

 Past bruxism 

 Present bruxism 

4. Based on the type of motor activity 

 Tonic: Masticatory muscle contractions sustained for more than 2s 

 Phasic: Repeated brief muscle contractions which lasts between 

0.25-2s 
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 Combined: In this alternating tonic and phasic events appear. 

5. Based on the severity 

 Mild: No damage to teeth or psychological impairement 

 Moderate: Mild psychological impairement 

 Severe: With damage to teeth, psychological impairement and 

temporomandibular disorders 

Causes of bruxism 

Bruxism is multifactorial,which includes central factors,psychological 

factors and peripheral factors. 

 

Central factors 

Researches have shown bruxism episodes associated with arousal 

response along with involuntary leg movements, suggesting a close 
association of arousal response with bruxism events.  

It is hypothesized that the direct and indirect pathways of the basal 

ganglion, a group of five subcortical nucle involved in the coordination of 

movements gets disturbed in patients with bruxism [5]. There may be an 

imbalance in both the pathways in bruxism.  

Psychosocial factors 

A major etiology of bruxism is stress: Stress can be due to many 

external sources as well as internal sources. 

 External sources of stress-social, work place load, major life 

changes or any unpredictable events 

 Internal sources of stress-psychological, illness, any medical 

condition 

Inability to express verious emotions like anger, hate, aggression etc can 

also cause bruxism. Hence minimizing exposure to different stressful 

situations should be considered. 
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Peripheral factors 

Bruxism is related to deviations in dental occlusion and articulation. 
Establishment of harmony between maximum intercuspation and centric 

relation is required for an effective management of bruxism [6]. Recent 

literatures on this point state that there is hardly any relationship between 

bruxism and occlusal factors.  

Risk factors of bruxism 

Various risk factors of bruxism are listed below- 

 Age: Bruxism is more common in children and less in adulthood 

 Stress: Increased stress and anxiety leads to bruxism 

 Heriditary: Nocturnal bruxism tends to show a family history 

 Habits: Smoking, tobacco chewing, drinking caffeinated beverages 
may increase the risk of bruxism 

 Personality: Hyperactive and competitive type of personality can 

increase the risk of bruxism 

 Medications: Antidepressants can result in bruxism as an less 

common side effect 

Bruxism can be related to medical disorders such as epilepsy, sleep 

related disorders, parkinson’s disease, gastroesophageal reflux disorder and 

dementia. 

Signs and Symptoms 

1. Pain and sensitivity of teeth to heat and cold 

2. Facial pain with tension headaches 

3. Uneven tooth wear 

4. Microfractures of the enamel of tooth 

5. Chipped teeth 

6. Mobile teeth 

7. Pain in the jaw joint (temporomandibular joint or 'TMJ') that cause 

restricted mouth opening and difficulty in chewing 

8. Ear pain 

Assessment of bruxism 

 If bruxism activity is left untreated, it can affect the quality of life by 

causing tooth and restoration fracture, disharmony of occlusion and TMJ 
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disorders. So assessment methods are to be followed for accurate 

interpretation of the condition and apt management. Assesment methods 

include questionnaires, clinical evaluation, intraoral appliances and 

electromyographic recording. 

By questionnaires 

The questions asked are-[8] 

1. Has anyone heard you grinding teeth at night or while sleeping? 

2. Do you have teeth or gum soreness on awakening in the morning? 

3. Do you feel jaw fatigueness or soreness in the morning? 

4. Are you aware of your clenching or grinding of teeth during the 

day? 

5. Have you experienced headache on awakening in the morning? 

Eventhough Questionnaires present an easiest and simplest way of 

assessment, it has a main disadvantage that it is subjective in nature. 

By clinical evaluation [9, 10] 

A good case history forms the basis of a proper diagnosis and evaluating 

the tooth mobility, tooth wear and TMJ clinically also adds to the accuracy 

of diagnosis. 

 

Evaluation of tooth wear is controversial as tooth wear can be because 

functional and parafunctional activities. 

Using intra oral appliance 

By assessing the wear facets and by assessing the bite load on the intra 

oral appliance, bruxism activity can be evaluated. 

Bruxcore Bruxism Monitoring Device (BBMD) helps to assess the 

bruxism events. It is evaluated by counting the number of abraded microdots 
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on the surface of Bruxcore plate and by scoring the volumetric magnitude of 

abrasion. This device uses 0.51-mm-thick polyvinyl chloride plate consisting 

of four layers with two alternating colors and a halftone dot screen on the 

topmost surface. And count of microdots missing, helps to evaluate the 

abraded area and the number of layers uncovered depicts the depth 

parameter. These parameters are combined inorder to obtain an index for the 

amount of bruxism activity. 

Disadvantage-It is difficult to count the number of missing dots with 

good accuracy. 

 Intra-splint force detector (ISFD), uses an intra- oral appliance to record 

the force that is produced by tooth contact on the appliance. This recording 

device helps in detecting the force by using a deformation-sensitive 

piezoelectric film, which is thin and embedded 1-2 mm below the occlusal 

surface of the appliance [11]. 

Disadvantage-It is not suitable for detecting the magnitude of force 

while steady-state clenching behaviour. 

Using masticatory muscle electromyographic recording 

By using Masticatory muscle electromyographic recording we can 

assess bruxism by measuring the actual sleep bruxism activity.  

Advantage-Occurrence of bruxism can be evaluated without intra-oral 

appliances which has the possibility of changing the natural bruxism activity 

A miniature self-contained EMG detector-analyser (bite-strip) can be 

used for moderate to high level bruxers. It is attached to the skin over the 

masseter muscle and thereby recording the bruxism events. A detector and 

biofeedback device (grindcare, medotech, denmark) for sleep bruxism was 

developed recently which recorded the EMG activity of the anterior 

temporalis muscle.Thus it helps to detect clenching and grinding of teeth and 

signals biofeedback stimulation for reducing sleep bruxism activities [12]. 

In case of nocturnal bruxism, Polysomnographic (sleep laboratory) 

recordings signals with simultaneous audio-video recordings. It provides a 

controlled recording environment, hence other sleep disorders like sleep 

apnoea and insomnia can be ruled out. As well, sleep bruxism can be 

differentiated from other orofacial activities like coughing and swallowing 

which can occur during sleep [13-15]. 

Limitation-Any change in the environment of sleep can influence the 

actual nature of bruxism activity. 
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Why is bruxism of major concern to dental professionals? 

It becomes a major concern for the dental professionals because of 

bruxism causes tooth and restorative damage leading to other problems 

affecting the social and psychological life of an individual. 

 

Applied treatments in bruxism 

Treatment aspect of bruxism aims at-  

 Finding and removing the cause 

 Changing the behaviour that causes bruxism  

 Repairing the damage that bruxism often causes 

 

A. Occlusal therapy 

The first-line of managing the teeth grinding and wear in case of 

nocturnal bruxism is Occlusal Splints/Night guard/Bite plate/Bite Guard. 

Hard splints are effective in reducing the bruxism activity. Soft splints are 

difficult to adjust than hard splints. Hence, hard splints are mainly chosen 

over soft splints [16]. 

B. Behavioural modification 

Along with relaxation techniques and self- monitoring, psychoanalysis, 

hypnosis, meditation have been considered for the management of bruxism. 

The management of sleep bruxism commences with counselling of the 
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patient. The patient is instructed in regard to the sleep hygiene. Bruxer is 

instructed to quit smoking and drinking alcohol, caffeinated drinks at night, 

to limit the physical or mental activity before sleeping, and to maintain quiet 

and dark bedroom conditions [17]. 

C. Biofeedback 

Biofeedback mainly works on the principle that “bruxers can unlearn 

their behaviour when a stimulus makes them aware of their adverse jaw 

muscle activities”. An auditory feedback from patient’s muscle activity helps 

him know the degree of muscle activity [18]. Another way to reduce the sleep 

bruxism is by the use of taste stimulus to awaken the sleeping patient [19]. 

Contingent electrical stimulation (CES) has taken attention in these 

recent years, due to its attempt in reducing the masticatory muscle activity 

which is associated to nocturnal bruxism. CES inhibits the masticatory 

muscles which are responsible for bruxism by applying a low-level electrical 

stimulation on the muscles when they become active [20]. 

Pharmacological management 

Some drugs are said to have paralytic action on the muscles. They act by 

inhibiting acetylcholine release at the neuromuscular junction (NMJ). Thus it 

helps in decreasing bruxism activity in conditions like brain injury, coma etc. 

Studies have shown usage of botox injections over a period of 20 weeks to 

decrease in bruxism activity [21]. 

 Conclusion 

Bruxism is a distinct condition which presents as a key challenge for the 

dentists. As long-term effects of bruxism increases the risk of other problems 

and affects one’s quality of life, it needs early diagnosis and management. 
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Abstract 

Conventional treatment planning for orthognathic surgery uses two 

dimensional (2D) cephalometric analysis, dental casts mounted in 

the articulator with face bow transfer, and model surgery to predict the 

direction and extent of jaw movement. The presentation and analysis of a 

complex three dimensional (3D) maxillofacial structure in two dimensions 

have limitations, such as landmark identification and overlapping of 

anatomic structures, especially for patients with facial asymmetry. Cone-

beam computed tomography (CBCT) allows reconstruction of a 3D 

craniofacial skeletal model for accurate presentation of the complex 3D 

shape and position, and has been applied widely in the field of orthognathic 

surgery. With the advancement of software, the 3D Computer Assisted 

Orthognathic Surgery accurately transfers the virtual surgical plan to actual 

surgery, achieves superior predictable aesthetic outcome & occlusion, 

reduces operative time, is more readily available and user friendly. 

Keywords: orthognathic surgery, 2D, 3D, planning, CBCT 

Introduction  

What is orthognathic surgery? 

Orthos means straight and gnathos means jaw and hence Orthognathic 

Surgery means straightening of the jaw by surgery. An Oral & Maxillofacial 

Surgeon carries this out. It is a cosmetic surgery and the surgeon envisages 

changing the face of a person from distortion to proportion. Orthognathic 

Surgery is sometimes called “Surgical Orthodontics” because just as an 

orthodontist repositions the teeth with the help of braces within the oral 

cavity, the Oral & Maxillofacial Surgeon repositions one or more jaws 

through surgical procedures to produce a much more pleasing appearance 

and also improved ability to chew, speak and breathe. The main objective of 

Orthognathic Surgery is the correction of a wide range of minor and major 

facial and skeletal (jaw) irregularities. The shape of the face depends on the 
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architectural framework of the facial skeleton. Through Orthognathic 

Surgery the surgeon could reposition the bones of the face and the jaw to a 

more aesthetically acceptable position. 

Who needs orthognathic surgery? 

Jaw growth is a slow and gradual process and in some instances the 

upper and lower jaw or one side of the jaw to the other may grow at different 

rates. This may cause many functional and psychological problems. Injuries 

to the jaws at a young age or during birth (delivery) or birth defects may also 

affect the normal growth and positioning of the jaws. While Orthodontic 

treatment (braces) can correct many problems if only the teeth are involved 

Orthognathic Surgery may be required if the jaws (bone) also need 

repositioning. The results of orthognathic surgery can have a dramatic and 

positive affect on many aspects of your life. 

The common Maxillofacial deformities and their clinical appearances 

are the following- 

1. Protruded maxilla 

The upper jaw is protruded beyond the normal limits along with the 

teeth. The person cannot close his lips (lip incompetence) without effort. The 

teeth are always visible and in most cases the whole of the gums are visible 

on smiling (gummy smile). A gummy smile is mainly due to the vertical 

excess of the maxilla. 

2. Retruded maxilla 

This deformity is due to under development of the upper jaw mainly 

seen in people who have cleft lip or palate. After the surgical correction of 

the cleft lip or palate at a young age the growth of the maxilla is retarded 

along with displacement or destruction of the tooth bud. This results in a dish 

shaped face with a hooked or flaring nose and irregularly aligned, rotated or 

missing teeth. 

3. Protruded mandible 

In some people there will be extra growth of the lower jaw resulting in 

long jaw. 

4. Retruded mandible 

In some people due to developmental deformity or due to hereditary 

factors the lower jaw is very small resulting in a “bird face”. There is no 

proper development of the chin. 
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5. Facial asymmetry 

Sometimes a part of the face maybe overdeveloped or underdeveloped 

causing one part of the face to be small or large. One side of the face is not 

in symmetry with the other side giving an unaesthetic appearance. 

6. Ankylosis of Temporomandibular Joint (TMJ) 

Injury during birth or trauma or infection at a young age to the 

temporomandibular joint will result in restricted mouth opening and reduced 

growth of the mandible. 

7. Nasal deformity 

Nasal deformities are often seen along with deformities of the jaw. 

Some common deformities of the nose are: deviated nasal septum, flared or 

constricted ala of the nose, saddle nose, hooked nose and asymmetrical nose. 

At what age can Orthognathic Surgery be done? 

The ideal age for Orthognathic Surgery is after the growth period has 

been completed, after 18 years for girls and 20 years for boys. Ankylosis of 

TMJ is an exception. For this the surgery should be done as early as possible 

to rehabilitate function and growth of the mandible. If the patient has got 

psychological problems due to the deformity of the face then other 

orthognathic surgeries may be taken up at an earlier age. 

What are the steps in orthognathic surgery? 

After the initial checkup a detailed examination with facial 

measurements, photographs, x-rays and dental impressions are made. A 

complete medical examination is done to rule out any health problems that 

would interfere with the surgery or the administration of General 

Anesthesia.  

Oral & Maxillofacial Surgeons and Orthodontists work closely together. 

The teeth are moved and repositioned into proper alignment before surgery if 

necessary. Common surgical procedures are Lefort I Osteotomy, Anterior 

Maxillary Osteotomy, Sagittal Split Osteotomy, Genioplasty and 

Rhinoplasty. The surgical procedures require meticulous planning and apt 

application necessitating the mandatory need for 2D and 3D planning in 

orthognathic surgery. With the advancement of software, the 3D Computer 

Assisted Orthognathic Surgery accurately transfers the virtual surgical plan 

to actual surgery, achieves superior predictable aesthetic outcome & 

occlusion, reduces operative time, is more readily available and user 

friendly. Conventional treatment planning for orthognathic surgery uses two 
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dimensional (2D) cephalometric analysis, dental casts mounted in 

the articulator with face bow transfer and model surgery to predict the 

direction and extent of jaw movement. 

Pre-surgical planning and analysis 

1. Facial proportions 

The human face can be divided into three almost equal parts from the 

front. 

 Upper part or the forehead: From hairline to glabella 

 Middle part or the midface: From glabella to subnasale 

 Lower part or the lower face: From subnasale to menton 

2. Cephalometric analysis 

Lateral Cephalogram is traced to analyze the proportion of the various 

parts of the face. It helps to find out the areas of disproportion by marking 

out the various points, but should be correlated with clinical observations. 

Innumerable analyses have been proposed but great variations are seen in the 

"normal values" between different human races. More importance should be 

given for soft tissue measurements than skeletal analysis. The points, lines 

and angles marked are very arbitrary and different values can be obtained 

from different analysis of the same person. COGS analysis is the most 

commonly used and it describes the horizontal and vertical position of the 

facial bones by use of a constant coordinate system. Both the skeletal and 

soft tissue evaluation can be done by this analysis. 

3. Prediction tracing 

This is a tracing on the facial profile to find out the outcome of surgery 

and gives a two-dimensional assessment of the profile. A cut and paste 

technique on the tracing paper is used for predicting the outcome. Computer 

prediction is now available due to the development of various software 

programs. This helps in visualizing the postoperative results better, but 

chances are, expectations become higher and the surgeon may have difficulty 

in producing the same results clinically. 

4. Model surgery 

The plaster models are articulated on an anatomical articulator with face 

bow transfer. The area of the bone to be cut (site of osteotomy) is measured 

and marked on the plaster models and a mock surgery is done. This will help 

to 
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 Get an idea about the extent of bone reduction required in the 

surgery 

 Understand the post-operative relations of the jaws 

 Understand the post-operative occlusion 

 Helps in the fabrication of splints 

 Decide about the post-surgical orthodontic treatment 

Wafer, thin occlusal splint should be fabricated to prevent the condyle 

from being unseated vertically, which can cause "condylar sag" post-

surgically. The splint should allow the teeth to occlude properly in the 

preplanned occlusion. 

5. Presurgical orthodontics 

A good teamwork is necessary between the Orthodontist and the 

Maxillofacial Surgeon. The goal of pre-surgical orthodontia is to position the 

teeth in the arches to facilitate a good and stable occlusion post-surgically. 

Extraction of teeth for pre-surgical orthodontia is to be reviewed with 

cephalometric analysis, prediction tracing and model surgery. Commonly 

pre-surgical orthodontia is done to close any interdental space, derotation 

and proper alignment of all teeth. 

Need of 2D and 3D planning 

As the demand for improved facial esthetics increases, more patients 

complain of the development or the progression of facial asymmetry, 

particularly mandibular asymmetry, during or after orthodontic treatment. 

Patients who undergo orthognathic surgery for sagittal relationship 

problems, such as maxillary protrusion or mandibular prognathism, also tend 

to become aware of facial asymmetry after the surgical procedure. Because a 

misdiagnosis of facial asymmetry can result in the wrong treatment for a 

patient, accurate evaluations of facial asymmetry are crucial in orthodontic 

practice. 

In most cases, the presence and degree of facial asymmetry can be 

diagnosed by using posteroanterior (PA) cephalometry. However, a PA 

cephalometric radiograph does not provide sufficient information for 

identifying the causes of asymmetry or determining a suitable treatment 

plan. Chin deviation is a common form of facial asymmetry. It usually 

develops from a right and left side difference in ramus length, but there are 

also other possible causes, such as a difference of body length in the 

mandible. Distinguishing a problem causing structure is extremely important 
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in treatment planning, but PA cephalometry does not always provide 

accurate information, even with the aid of lateral and submentovertex 

projections. Conventional radiographic images can be misleading in 

interpreting the cause of the deviation because complex 3-dimensional (3D) 

structures are projected onto flat 2-dimensional (2D) surfaces, creating 

possible distortion of the images and subsequent magnification errors. 

The development of computed tomography (CT), however, has greatly 

reduced the possibility of these errors and improved our ability to understand 

the 3D nature of facial structures. In addition, recently introduced 3D CT 

software enables 3D reconstruction and accurate measurement of the 

maxillofacial complex. Exact measurement is the key element in evaluating 

asymmetry: 3D images can provide accurate and detailed information for the 

diagnosis and treatment planning of facial asymmetry by means of 

quantitative measurement and comparison between the right and left sides of 

the structures. These 3D images are easily rotated and viewed from any 

angle. This rotating function enables us to precisely analyze asymmetrical 

facial structures and to clearly visualize structures that cannot be well 

described with PA cephalometry.  

Computer-assisted simulation system for orthognathic surgery 

(CASSOS Software) 

All of the data were analysed by one operator. Five key stages to the 

data analysis-  

i) Landmark identification 

ii) Creation of CASSOS (Computer-Assisted Simulation System for 

Orthognathic Surgery) 

iii) Superimposition of the computer prediction 

iv) Soft-tissue profile analysis 

v) Assessment of skeletal change 

I) Landmark identification 

Landmarks chosen in the study consisted of the pre-defined landmarks 

utilised by CASSOS using Adobe Photoshop (Adobe Photoshop v7.0, Adobe 

Systems Inc., USA), 45 hard-tissue and 26 soft-tissue landmarks were 

identified on the pre and postoperative radiographs. 

II) Creation of computer prediction 

A composite image composed of the superimposed landmarked pre- and 

postoperative lateral cephalometric radiographs was created using Adobe 
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Photoshop. The radiographs were superimposed on the best fit of the anterior 

cranial base anatomy. A horizontal reference line with 7 degree of angular 

divergence from the line sella-nasion was constructed with origin at sella. A 

vertical reference plane was then constructed perpendicular to the horizontal 

reference plane with its origin at sella. 

The composite image was then imported into CASSOS. The CASSOS 

soft-tissue profile cephalometric simulation was produced using the hard-

tissue movements shown on the postoperative radiograph as a guide. It was 

decided to use only the cephalometric simulation option and not the 

photocephalometric simulation in this study. 

III) Superimposition of computer prediction 

Using Adobe Photoshop CASSOS cephalometric simulation was 

superimposed on to the actual postoperative radiograph using the reference 

lines and the previously identified reference hard-tissue landmarks that were 

distant from the surgical site. 

IV) Soft-tissue analysis 

The following 12 soft-tissue landmarks: glabella (G), nasion (Ns), 

pronasale (Pn), columella (Cm), subnasale (Sn), superior labial sulcus (SLs), 

labrale superius (Ls), labrale inferius (Li), labiomental fold (Lf), soft-tissue 

pogonion (Pogs), soft-tissue gnathion (Gns) and soft-tissue menton (Mes) 

were identified on the computer prediction and the postoperative lateral 

cephalometric radiograph using Adobe Photoshop. The measurement tool 

within Adobe Photoshop, calibrated using the scale included in the mid-

sagittal plane of the preoperative lateral cephalometric radiograph, was used 

to make linear measurements between the CASSOS prediction and the actual 

surgical result. All measurements were made using the horizontal and 

vertical reference planes as previously described. This technique eliminated 

orthodontic, surgical and growth errors, and resulted in an evaluation 

methodology of the computer program itself. 

V) Assessment of skeletal change 

The skeletal changes between the preoperative and postoperative lateral 

cephalometric radiographs were assessed using the same method as for the 

soft-tissue analysis. The following maxillary landmarks were used: A point, 

posterior nasal spine and anterior nasal spine. B point was used for 

assessment of mandibular skeletal changes. 
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3D Planning 

Image acquisition for 3D virtual orthognathic surgery 

 The introduction of cone beam computed tomography (CBCT) scanners 

with the potential to vertically scan the patient with a low radiation dose and 

a scanned volume large enough to capture the entire face (triad of hard & 

soft tissues and teeth) will revolutionize how orthognathic surgery will be 

planned in the future.  

The ideal CBCT apparatus for 3D virtual treatment planning of 

orthognathic surgery, however, is not yet available. A number of problems 

will be encountered in the routine clinical situation. First, the scanned 

volume of CBCT scanners is currently too small to capture all types of 

maxillofacial deformities. Second, because of the limits in the scanned 

volume, accurate positioning of the patient in natural head position in the 

CBCT apparatus is sometimes difficult or not feasible. Third, the gray value 

of the same tissue changes between scans and with the position of that tissue 

in the field of view of the scanner. Fourth, a single scanning procedure of the 

patient’s head does not allow for accurate occlusal and intercuspation data. 

Finally, the fast evolution in acquisition software of CBCT scanners 

inherently necessitates frequent software updates for the purchased CBCT 

apparatus. 

Processing of acquired image data for 3d virtual augmented model of 

patient’s head 

The aim of 3D virtual imaging for orthognathic surgery is to create one 

virtual anatomic model of the patient, including the triad of the facial soft 

mask, underlying bony structures, and teeth. To enable 3D virtual treatment 

planning of orthognathic surgery, the acquired volumetric CBCT image data 

are segmented by semiautomated thresholding. The resulting surface 

representations of the patient’s anatomy are then drawn on the computer 

screen, called “surface rendering”. A tetrahedral soft-tissue mesh can 

subsequently be built to enable fast soft-tissue simulation using a 

biomechanical model. Although surface representations of the hard & soft 

tissues and teeth can be rendered and visualized in the 3D viewer of the 

software, some problems are still present. 

Probably the most important obstacle was the inaccurate visualization of 

the interocclusal relationship; however, this issue has been resolved. Gateno 

et al. should be credited for developing the first method applicable to the 

clinical routine of orthognathic surgery to integrate accurate dental 

information into the patient’s skull.  
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The next challenge is to further augment the patient’s CBCT model of 

the head with detailed visualization of the dental roots. “Surface rendering” 

is based on thresholding and currently leads to improper visualization of 

certain anatomic structures (e.g., sella turcica, condyles, orbital walls) owing 

to the inherent inhomogeneity of the CBCT gray value data. However, a 

volume of voxels can be rendered with “volume rendering”. For each voxel, 

a color and opacity can be assigned, and a projection image according to the 

viewing direction of the virtual camera can be computed and presented on 

the computer screen. “Volume rendering” of the acquired image data 

provides beautiful anatomic images and is useful for 3D virtual diagnosis of 

the patient’s anatomy. Because “volume rendering” is still complex and it is 

expensive to manipulate the image data, it is not yet suitable for 3D virtual 

treatment planning of orthognathic surgery. Therefore, mixing “surface” and 

“volume” rendering probably will allow one to combine the benefits of both. 

It is expected that this “mixed” visualization approach will become possible 

in the near future. 

3D Virtual diagnosis of patient 

The combination of a good clinical examination and 3D inspection of 

the virtual model of the patient’s head has an unprecedented potential toward 

the diagnosis of the patient with a maxillofacial deformity. 

Both “volume rendering” and “surface rendering” offer a thorough in-

depth 3D virtual inspection of the patient’s anatomy in the 3D virtual scene. 

Both viewing methods also incorporate the original axial CBCT slices and 

coronal and sagittal reconstructions, which allow 2-dimensional inspection 

of the patient’s anatomy in the 3 standard planes (axial, sagittal, coronal) and 

multiplanar planes. A large amount of relevant clinical information with 

regard to the patient with a maxillofacial deformity can be gained from these 

slices (e.g., condylar anatomy, maxillofacial bony and dental pathologic 

features, maxillary sinus pathologic features, nasal septum deviation, 

hypertrophic inferior turbinates, a restricted airway, dentoalveolar bone 

support to the teeth, and the pathway of the inferior alveolar nerve.  

3D Virtual treatment planning of orthognathic surgery 

One of the important advantages of 3D virtual planning compared with 

conventional treatment planning of orthognathic surgery is that the clinician 

inherently has more information on the patient’s anatomy during planning. 

Moreover, 3D virtual treatment planning allows one to focus more on 3D 

facial harmonization, rather than on the facial profile. A standard approach 

towards 3D virtual treatment planning of orthognathic surgery includes four 

consecutive virtual planning steps (VPSs) in clinical practice: 
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VPS1: 3D cephalometric analysis for the ideal facial soft-tissue mask 

VPS2: 3D soft-tissue analysis 

VPS3: 3D virtual osteotomies 

VPS4: 3D virtual surgery toward the ideal facial soft-tissue mask 

VPS1 consists of 3D cephalometric analysis (11 angles, 7 linear 

distances, and 2 facial proportions) of the hard and soft tissues and teeth 

using conventional cephalometric analysis. Moreover, 4 additional vertical 

orthogonal measurements were included to verify the vertical position of the 

repositioned maxilla at 4 levels, both canines and both mesiobuccal cusps of 

the first molars, during surgery. 

VPS2 consists of additional 3D soft tissue cephalometric analysis (2 

angles, 10 linear distances and 4 facial proportions) using direct 

anthropometric analysis. 

In VPS3, the most performed facial osteotomies (Le Fort I, bilateral 

sagittal split osteotomy, and genioplasty) are routinely done virtually, which 

creates the potential to virtually conduct different surgical treatment plans.  

Finally, VPS4 consists of virtual surgery toward the ideal facial soft 

tissue mask, including virtual occlusal definition. The latter consists of a best 

fit between the dental arches guided by virtual elastics and subsequently 

visualized by a color scale. 

Some major advantages using 3D virtual treatment planning in the 

clinical routine compared with conventional orthognathic surgery treatment 

planning are that first the occlusal plane cant in the frontal plane can be 

recorded more accurately and subsequently transferred to the patient using a 

3D surgical splint in 3 dimensions just as done conventionally (e.g., wooden 

spatula, face bow transfer). The correction of the frontal occlusal plane cant 

has an important effect on the paranasal area, gonial angles, lower 

mandibular borders, and chin. Second, the upper dental midline is often 

clinically misjudged, because it is often determined in a clinical setting for 

the esthetic columella-philtrum unit, which can be deviated. The upper 

dental midline can be assessed more accurately here and corrected by 

rotation, translation, or combined rotation and translation of maxilla toward 

the skull base. This will have an important effect on the symmetry of the 

lower face and facial harmony. Third, the chin position anatomy can be 

assessed much more accurately in the frontal and basal planes. Fourth, 

because the proximal virtual fragments of the mandible remain stable and 

thus the condyles remain seated during virtual surgery, the amount of 
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mandibular movement (advancement or setback, clockwise or 

counterclockwise, and medial or lateral deviation) can accurately be 

measured on both sides. Finally, different virtual surgical treatment plans 

(e.g., bimaxillary rotation clockwise vs counterclockwise) can be evaluated. 

3D Surgical splint manufacturing 

Once the final 3D virtual treatment plan has been set up, the necessary 

3D virtual surgical splints can be made. Subsequently, the 3D virtual 

surgical splints are processed using computer-aided design and computer-

aided manufacturing techniques into surgical splints that can be used during 

the actual surgery. 

Gateno et al. have shown that stereolithographic surgical splints fit the 

same as conventional surgical splints. Compared with conventional surgical 

splints, 3D virtually made surgical splints seem to have the following 

advantages: 

1) The surgical splints are directly made using the 3D virtual 

augmented model of the patient without the intermediate plaster 

dental models 

2) The intermediate 3D virtually made surgical splint can incorporate 

more accurately the surgical treatment plan, especially in complex 

cases with combined leveling, rotation, and translation movements 

of the jaw 

To use 3D virtual made surgical splints in orthognathic surgery some 

important problems still exist. First, the base material for 3D surgical splint 

production must be medically approved. Second, 3D surgical splints are still 

too bulky and need to be trimmed manually by the surgeon, which is time 

consuming. It is expected that this will be solved by virtual trimming before 

processing and refinement of the computer-aided design and computer-aided 

manufacturing techniques. Finally, the manufacturing of 3D surgical splints 

is still a time-consuming process. The clinician must upload the virtual 

treatment planning data to be processed out of office, and the surgical wafer 

or wafers need to be shipped back to the clinician. Decreasing the time for 

out-of-office processing or in-office manufacturing could solve this problem. 

Finally, 3D surgical splints for segmental surgery are still very demanding in 

the presented 3D virtual approach, because virtual occlusal definition of the 

segmented jaws is still very difficult. Once again, improvements in software 

will solve this problem. 
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3D virtual intermediate and final surgical splint  

(Maxilim, version 2.2.2, Medicim NV, Mechelen, Belgium) 

3D Virtual treatment planning transfer to operating room 

3D virtual surgical treatment plan can be easily transferred to the 

operating room in a viewer format. To transfer the individualized 3D virtual 

treatment to the patient, 3D surgical wafers and calipers are used.  

3D Virtual treatment outcome evaluation 

Probably the most powerful aspect of 3D treatment planning of 

orthognathic surgery in the era of virtual imaging is the unprecedented 

potential for the evaluation of the treatment outcome. The techniques of 

voxel-based rigid registration and superimposition on a 3D cephalometric 

reference system have been extensively described. Evaluation of treatment 

outcome using CBCT imaging is in 3 stages. First, CBCT should be 

performed at 3 to 6 weeks postoperatively to evaluate the accuracy of the 

transfer of repositioning the bony parts. Because postoperative swelling of 

buccal mucosa can interfere with occlusion, it is not recommended to 

perform CBCT in the first 2 postoperative weeks. In contrast, bony 

consolidation appears at 6 weeks postoperatively and will no longer allow 

for proper virtual identification of the osteotomy lines. Second, CBCT 

should be performed at 6 months to 1 year postoperatively once the 

orthodontic brackets have been removed to evaluate the soft tissue response 

and the accuracy of the soft-tissue simulation. Finally, CBCT should be 

performed at 2 years postoperatively to evaluate the long-term treatment 

outcome. Meticulous 3D evaluation of the pretreatment status, the 3D virtual 

treatment goal, and the actual treatment outcome will bring new insights and 

substantial information on long-term stability, airway stability, condylar 

resorption, facial harmony, aesthetics and concepts in orthognathic surgery 

that will lead to better care of the patient with a maxillofacial deformity. 

A large amount of basic laboratory and clinical research has been done 

by different research groups worldwide in the field of 3D virtual treatment 

planning of orthognathic surgery. The translation of this research into 
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clinical practice (translational research) has already shown an unprecedented 

potential toward the diagnosis, treatment planning, and evaluation of the 

treatment outcomes of maxillofacial deformity. However, to make the 

paradigm shift from conventional planning to 3D virtual planning, 3 basic 

require ments must be fulfilled: 

1) The quality of care needs to improve 

2) The workflow process should become more efficient 

3) The cost should decrease 

No doubt exists any longer that 3D virtual planning definitely improves 

the care of the patient with a maxillofacial deformity. Efficiency difficulties 

still exist, however, in both computer hardware and software in the daily 

clinical routine. Moreover, both the CBCT apparatus and the virtual 3D 

software packages are too expensive. Hence, the challenge and common goal 

is to develop 3D virtual treatment planning of orthognathic surgery as an 

efficient and cost-effective clinical tool that improves the care of the patient 

with a maxillofacial deformity. 
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Chapter - 8 

Efficacy of Conchal Auricular Cartilage Graft in the 

Treatment of Orbital Floor Blow out Fractures 
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Abstract 

The aim of this study was to assess the efficacy of conchal auricular 

cartilage graft for the reconstruction of orbital floor in the treatment of 

orbital floor blowout fractures. 

Eight patients with fractures of orbital floor were included the study. All 

the patients in the study were men and the age range was between 20 years 

to 53 years. The main cause of fractures was road traffic accidents. Out of 

eight patients enophthalmos (n=7), diplopia (n=4), infraorbital nerve 

involvement (n=5), restriction of eyeball movement (n=4). All patients were 

treated within one month of trauma. All the fractures were reconstructed 

with conchal auricular cartilage graft. 

The follow up assessments were performed between three to six months 

post-operatively, calculated from the date of treatment. The symptoms were 

treated in 6 patients with enophthalmos, 4 patients with diplopia, 4 patients 

with limited ocular motility, 5 patients with impairment of the infraorbital 

nerve. Postoperative infections in 2 patients with systemic antibiotics. 

Conchal auricular cartilage grafts are reliable, safe and effective 

implants and may be used for reconstruction of the orbital floor fractures 

with minimal donor site morbidity. 

Keywords: conchal auricular cartilage, orbital floor fracture, orbital floor 

reconstruction 

Introduction 

Fracture of the floor of the orbit which may be accompanied by 

displacement of the orbital contents into the maxillary sinus [1]. Based on the 

involvement of the orbital rim fracture along with floor fracture, Converse 

and Smith introduced the concept of pure blow out and impure blow out 

fractures [2]. 
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The treatment of orbital floor fractures is still controversial with regard 

to indications, surgical timing [3] access and reconstruction techniques. The 

eyes should be bright and reflect light; they are the windows to the soul [4].  

Over the years different authoritative opinions have alternated in the 

literature. Wide ranges of choices are available regarding the materials used 

for orbital floor reconstruction. They can be classified as autografts, 

allografts or alloplasts [5]. Alloplasts can be classified as non-resorbable and 

resorbable materials. Titanium mesh, Teflon, Medpore, silicone come under 

the non-resorbable category. Resorbable materials include poly-L-Lactide, 

polydioxanone, polycaprolactone, polyglactin-910 and polyglycolic acid6. 

Allograft materials include lyophilized dura and lyophilized cartilage [6]. 

Autografts include periosteum, rib grafts, nasoseptal cartilage, auricular 

cartilage, iliac bone graft, mandibular bone graft, calvarial graft. 

Though autogenous bone grafts provide framework for orbital walls, 

they carry the main disadvantage of donor site morbidity including nerve and 

blood vessel injuries, gait disturbance, cosmetic disturbance and donor site 

pain 7. Non resorbable alloplasts become as permanent foreign bodies and 

can cause late complication such as infection, migration of implants, 

extrusion of implant and also residual diplopia [5].  

The reconstructive surgeon must always be aware that any 

nonresorbable material has the potential to cause infection even after an 

interval of many years. For this reason, autogenous grafts are still widely 

used, in full awareness of their limits: risk of resorption and morbidity at the 

donor site.  

Of autografts, auricular cartilage [7, 8] is indicated for the reconstruction 

of gaps in the orbital floor, due to a shape that is very similar to that of the 

floor, the simplicity and speed with which it can be removed, its 

malleability, its good support function and the limited morbidity at the donor 

site. 

Materials and Methods 

Eight patients with orbital floor blowout fractures were included in the 

study; in 5 cases, there was associated fracture of the inferior orbital rim. All 

had reconstruction of the orbital floor with auricular cartilage. Medically 

compromised patients, patients with optic neuropathy or post traumatic 

blindness, previous history of ophthalmic surgery, only eye with vision and 

whom the orbital floor fracture was associated with other facial fractures 

(nasoethmoidal, zygomatic or maxillary fractures) were excluded from the 

study. 
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The procedures to be performed were explained, followed by written 

informed consent. A detailed history was taken followed by clinical 

examination. PNS view and CT in all the three planes was taken and findings 

were recorded in a specially prepared case history proforma. Pre-operative 

surgical defect was measured in the CT and volume was measured using 

Volume share II, an installed application. ophthalmologic examination done 

to check visual acuity, diplopia, ocular motility using the Hess-Lancaster 

screen and measurement of enophthalmos with the Hertel exophthalmometer 

and detection of any damage to the infraorbital nerve with consequent 

paresthesia, through a subjective evaluation of the patient. The same clinical 

tests were repeated at 3 and 6 months from the operation. 

The decision to proceed surgically to explore and reconstruct the orbital 

floor was based on the presence of at least one of the following conditions: 

1) Diplopia 

2) Enophthalmos 

3) Herniation of orbital tissues through gaps in the orbital floor bone 

4) Concomitant displacement of bone fragments of the inferior orbital 

rim. fig 2. 

 Post-operative, all the patients were followed for 6 months to evaluate 

enophthalmos, diplopia, any limitations of extraocular movements, patients 

with impairment of the infraorbital nerve. The surgical sites were examined 

for evidence of infection, or extrusion of the graft. Post-operative volume 

measurements were done for comparison. 

 Access to the Orbital floor was approached via a subciliary incision in 6 

patients and transconjunctival incision in 2 patients. fig 1, 2 & 3. 

  

Fig 1: Traction sutures placed Fig 2: Transconjunctival incision placed 
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Fig 3: Exposure of orbital floor and rim Fig 4: Fixation of rim 1 

Table 1 

Patient Gender Preop findings Postop 3 Months Postop 6 months Complications 

1. M E+D+O+N E  Ectropion 

2. M E    

3. M E+N    

4. M E+D+O+N E E  

5. F E+D+O    

6. M E+N   Ectropion 

7. M N    

8. M E+D+O D D  
 

Results: Postoperative results shown in Table: 1. 

Abbreviations 

M: Male, F: Female, E: Enophthalmos, D: Diplopia, O: Ocular Motility, 

N: Infraorbital Nerve Paresthesia 

Auricular cartilage was used to reconstruct the orbital floor in all cases. 

The graft was taken beneath the perichondrium to ensure earlier fibrosis and 

thus greater stability over time [9]. fig 5 Inferior orbital rim was fixed using 

miniplate. fig 4. 

The shape and size of the cartilage graft required can easily be 

determined using an intraoperative template [10]. 
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Fig 5: Graft harvesting Fig 6: Placement of graft 

  

Fig 7: Preop CT Fig 8: Postop CT 

Discussion 

Management of orbital fracture is a challenging problem for the oral and 

maxillofacial surgeon. 

Their reconstruction requires 

1) Release of entrapped orbital floor muscle 

2) Reduction of the fractured floor 

3) Reduction of the floor defect 

4) Prevention of infection from the antrum 

5) Return of physiologic function of the extraocular muscles 

6) Elevation of the depressed zygoma 

7) Correction of volume discrepancy between the orbits [11] 

Various factors influence the choice of material for use in orbital floor 

reconstruction. The choice depends on the size of the defect, involvement of 

multiple walls, adaptation to internal contours, restoration of proper volume, 
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presence of adjacent sinus cavity, prevention of displacement, risk of further 

trauma, adhesions or restriction of ocular motility, and early versus late 

repair [12]. 

There is general consent that the ideal floor inlay material should be 

inexpensive, readily available in sufficient quantities, adaptable to regional 

anatomy (i.e. easy to contour and sharpen), easy to position, suitable to all 

types of defects, able to provide support to orbital contents, biocompatible, 

nontoxic, non-carcinogenic, free of any potential for disease transmission, 

inert, or biodegradable to zero remnant [13]. 

Alloplasts are available as either resorbable or non-resorbable materials. 

Non-resorbable materials are titanium mesh, porous polyethylene sheet, 

BAG plate, hydroxyapatite sheet. Resorbable materials used are PLLA and 

PLLA/PGA sheet, polyglycolic acid membrane, PDS sheet, polyglactin 910 

mesh, periosteum polymer complex [13]. Unfortunately resorbable materials 

have not always performed well for orbital reconstruction. Two major 

problems have been encountered that limit their potential. First is the ability 

of these materials to maintain support to, m the orbital soft tissues 

sufficiently long until replaced by fibrous or bony tissue to prevent 

enopthalmus. Second is the progress of degradation that is not always benign 
[14]. 

The other choice for orbital floor reconstruction is the use of allogeneic 

materials. WAITE AND CLANTONS (1988) have reported that these grafts 

give successful results as reconstruction materials [15]. The main concern 

with regard to the use of allogeneic materials is the antigenicity of the 

material and transmission of infectious diseases. Delayed hypersensitivity 

reactions have also been reported with the use of xenografts. Despite being 

careful on the sterilization techniques, risk of infectious disease transmission 

is the main disadvantage of using allogeneic materials [13]. 

Because of the various shortcomings associated with alloplastic 

materials and allogenic materials, autogenous grafts still widely used for 

orbital reconstruction. Disadvantages associated with autogenous bone grafts 

are donor site morbidity, variable rates of resorption with subsequent 

development of enopthalmus and or ocular dystopia, difficulty in contouring 

and shaping, intracranial complications such as cerebrospinal fluid leakage, 

subdural hematoma, and intracerebral hemorrhage. Additionally there are 

other donor site problems such as scarring, alopecia, and injury to the 

temporal branch of facial nerve. A further disadvantage of using bone is the 

separate surgical field and time taken to harvest the graft [14]. 
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The idea behind using auricular cartilage is that an ideal implant for 

orbital floor reconstruction for orbital defects because of its natural curve 

that fits into the orbital defects. 

Auricular cartilage seems to provide an excellent source of autogenous 

tissue for the repair of orbital floor defects. The thickness of the cartilage and 

its concave shape are ideal qualities that enable a precise fitting to the 

concave floor, especially at the junction of the floor with the medial wall, the 

most common location of disruptions caused by trauma. The intrinsic 

strength characteristics of this cartilage make it highly suitable in the repair 

of large gap defects. Less resorption if the perichondrium is left intact, the 

perichondrium becomes vascularized soon after transplantation. With 

attention to surgical technique, the cartilage can be harvested without 

creating auricular deformities and objectional scarring. Other advantage 

auricular concha include a donor area that is located in the proximity of the 

recipient site that can be prepared and draped within the same surgical field 
[16]. 

Bayat et al. (2010) [17] and Dharmindra et al. (2013) [18] stated auricular 

cartilage seems to provide an excellent source of autogenous tissue for the 

repair of orbital floor defects because of 

1) Its thickness and concave shape 

2) Ease and less time to harvest 

3) Minimal donor site morbidity 

Castellani et al. (2002) [19] stated that cartilage is only slightly 

vascularized and thus requires little blood perfusion, which means that it 

undergoes less resorption. 

 Considering all the observations in our study, conchal auricular 

cartilage graft can be used as a suitable implant for orbital floor 

reconstruction. The clinical outcome is comparable or even better, to other 

materials for orbital defects. 
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Sialendoscopy: To visualize the lumen of the salivary ducts and their 

pathologies. Indicated in all salivary gland swellings of unclear origin. 
Limitations are sharply bent curvature. 

 

  
Interventional Sialendoscopy 

  
Endoscopic approach to dental implantology 

In 2006, a microendoscope (Visio Scope) was introduced for 
multidisciplinary use in dentistry, including dental implantology. The 
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Modular Implant Endoscope is a semirigid microendoscope with an objective 
to increase the longevity of oral implants by securing proper implant 
placement into bone of sufficient density. 

 
With the advent of Capsule Endoscopy and robotic systems, telesurgery 

was introduced. The first transatlantic surgery has been called the Lindbergh 
Operation.  

A new endoscopy technology using Magnetically Guided Capsule 
Endoscopy (MGCE) for wireless control, monitoring and imaging. Robotic 
surgery is an extension of minimally invasive techniques. Surgeon uses 
robotic arms instead of endoscopes and other tools. 

 The future of Endoscopic surgery i.e. Minimally Invasive surgery is 
changing into the Least Invasive surgery. Natural Orifice Transluminal 
Endoscopic Surgery (NOTES) is the least invasive surgery performed without 
giving external incision leaving no scars (surgeons without scalpel) through 
natural orifice (mouth, anus, vagina, urethra). NOTES is an entirely novel 
method of surgical therapy with future prospects in oral and maxillofacial 
surgery. 
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INTRODUCTION 

We are not normally conscious of our teeth, although we realize that they 

enable us to enjoy our food and to speak clearly, and that they make a contribution for 

better or for worse to our appearance. When someone loses all his teeth (becomes 

edentulous), he also loses some of the ability to perform certain activities - eating, 

speaking, facial expression - and his appearance is impaired. His appearance is 

impaired not only by the loss of the teeth themselves but also because of the loss of 

support for the facial tissues lying over them. When the teeth are lost, some of the 

bone supporting them resorbs. The artificial substitutes must not only replace the lost 

teeth and lost supporting bone and soft tissue, but also restore the impaired functions 

and appearance. 

Successful dental prosthesis should represent the lost tissues in approximately 

the same amounts and in the same positions from which the tissues were lost. Many 

workers have emphasized the importance of this but we must admit that when treating 

an edentulous patient who has no pre-extraction records the dentist makes an 

informed guess of what teeth should be selected, where they should be placed and 

how much denture base is necessary to replace the lost alveolar tissues and restore the 

facial contour. The success of the denture is likely to be related to the accuracy of his 

guess work which in turn will depend on his skill, artistry and experience. There are 

of course many observations of proportion and rules of thumb to direct the dentist���

judgment on these matters but the edentulous mouth provides few positive features 

from which valid measurements can be made. 

Although the provision of partial denture may represent the completion of 

course of dental treatment, the planning of the prosthetic restoration should 
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commence with the patients first visit. We should at the outset consider the reasons 

for replacing teeth by means of a partial denture. Patients commonly seek treatment 

when an edentulous space is visible or when they have difficulty in eating. There are 

however other indications for treatment which may lead the dentist to prescribe 

dentures. If supraeruption, tilting or drifting of teeth is anticipated prosthesis may be 

provided to maintain the integrity of the dental arch.  

Where, due to the loss of posterior teeth, abnormal function of the 

temporomandibular joint may be induced or uneven forces applied to an opposing 

complete denture, it is important to establish an even occlusion throughout the arch. 

Prosthesis may be recommended to splint the teeth as part of the treatment of 

periodontal disease. Any prosthesis placed in the mouth constitute a potential hazard 

to the health of the teeth and their supporting tissues, this can be minimized by careful 

design of the appliance and instructing the patient in the care of his denture and oral 

hygiene.  

Partial dentures usually derive their support from a large number of teeth and 

have the advantages of being braced by components on both sides of the dental arch. 

Where multiple saddles need to be restored a partial denture may provide the 

treatment of choice. Patient must understand the need for their partial denture and 

importance of achieving a high standard of oral hygiene at the outset. The 

consequences of failing to play their part in maintaining these high standards of oral 

and denture care should be explained. They must understand the need for the 

provision of satisfactory dentures and be agreeable to undergo such treatment. 

With the bounded saddle, there may be a choice between the fixed and 

removable prosthesis. Bridges have the advantages of minimal bulk and because of 

the absence of extracoronal retainers are usually of superior appearance. Many 
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patients prefer the sense of permanence which a fixed prosthesis gives. However, the 

success of bridgework depends upon the abutment teeth having an intact bony support 

and the patient adopting the most scrupulous standard of oral hygiene. Because a 

fixed bridge cannot be removed inflammatory changes taking place beneath it cannot 

be checked and their may be a chances of secondary decay of the abutment teeth 

when such treatment measures instituted.  

There is, of course a great deal of satisfaction to be gained from restoring a 

mouth in the ideal manner. However, the more patients who have elaborate and time 

consuming programmes of treatment provided the fewer of the population will receive 

care. Because of the limitations in dental manpower and the high cost involved the 

treatment prescribed may often have to be a compromise. This however, should never 

result in one losing sight of the essential principles of partial denture design which 

must always be upheld.  

New treatment modalities, materials and techniques have expanded both the 

dental literature and the prosthodontic treatment alternatives available to dentist and 

their patients. At development of new prosthodontic treatment procedures and 

materials combined with the explosion in the volume of dental literature and the 

limited scientific basis for certain forms of traditional prosthodontic treatment have 

vastly complicated the prosthodontic treatment planning. In this dynamic dental 

environment evidence-based practice is emerging rapidly as the scientific foundation 

for prosthodontic treatment decisions. The techniques and materials presented are 

based on review of dental literature, as well as fundamental clinical principles for 

evidence-based practice in an effort to help the dentist provides quality patient care 

involving removable prosthodontics. 
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HISTORY 

 Probably the earliest records of any form of dental treatment date back to the 

fourth or fifth century B.C. Egypt was the medical center of the ancient world, and the 

earliest records of dentistry come from writings found during archaeological 

expeditions to this area. The records from Egypt seem to be contradictory, however, 

to the clear picture of early dental practice in Phoenicia, Greece, Rome, and Tuscany. 

The first dental prosthesis is believed to have been constructed in Egypt about 2500 

B.C. The early concepts of RPD design were primarily developed by dentists who 

recorded the techniques that were successful in their practices. 

� In 1711, Heister, first recorded description of an RPD and he reported carving 

a block of bone to fit the mouth.  

� In 1728, Fauchard, who is considered by many to be the Father of modern 

dentistry, described the construction of a lower RPD using two carved blocks 

of ivory joined together by metal labial and lingual connectors.  

� In 1746, Mouton, first discussed about the Retentive clasps.  

�  In 1810, Gardette, described the use of the wrought band clasp.  

� In 1817, Delabarre referred to "hooks" (clasps) and the use of "little spurs" 

(occlusal rests) to prevent irritation around the abutment teeth.  

� In 1880, Balkwell, first mention of a maxillary RPD using a palatal connector 

and the concept of rotational factors, which the early writers called "balance".  

� In 1899, Bonwill, recorded his techniques for clasping abutments with 

individually contoured gold circumferential clasps that were then soldered to 



�
������

� � ��

�

"the plate" (major connector). Bonwill also advocated the use of "lugs" (rest 

seats) so that the prosthesis would be supported by the abutments.  

� In 1913, Roach, presented a wrought wire circumferential clasp as an 

improvement over the wide wrought band clasp. 

� In 1914, Henrichsen, first mention of a bar clasp or "infra bulge" clasp was 

by but the bar clasp did not gain popularity until Roach promoted this concept 

in 1930.  

� In 1921, Weinstein and Roth, first commercially available instrument 

developed specifically for use in surveying models of teeth. Prothero is 

credited with coining the term "fulcrum line." 

� During the 1930s and 1940s, there were several articles suggesting the need 

for analytical surveying of the master cast for the purpose of planning the 

mechanics of the RPD. At this same time, several articles analyzed the 

theoretical forces placed on clasped abutment teeth and the probable causes 

for failures with RPD.  

� During the 1930s and 1940s, there was persistent disagreement as to how to 

approach the two dissimilar tissues encountered with the distal extension 

RPD-teeth and the mucosa covering the residual ridge. The discussion 

centered around how to equalize forces placed on the hard, relatively 

immovable, abutment teeth and the soft, relatively movable, edentulous tissue 

areas. According to Steffel, the prominent clinicians of the time could be 

placed into the following three groups: (1) those advocating some sort of 

stress-breakers between the abutments and the major connector; (2) those 

advocating broad stress distribution to multiple abutments and the edentulous 
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area; and (3) those advocating physiological or functional basing. Steffel 

placed himself into the broad stress distribution group but conceded that all 

three methods could be successful if properly executed. He rejected the 

common practice of constructing a distal extension RPDs from a single 

impression. 

�  Before 1950, RPD concepts were mostly developed by a small group of 

authors who presented their theories and techniques based primarily on 

empirical observation, without the benefit of scientific investigation. Many of 

these early concepts are still used in the current approach to RPD design. 

� In 1956, Kaires, showed that the lingual bar of a lower RPD should be rigid 

to distribute forces across the arch. 

� In 1956, Frechette, showed that multiple occlusal rests helped to distribute 

forces to more abutments and, thus, reduced forces to the terminal abutments. 

� In 1960, Holmes and Leupold, both showed that distal extension partial 

dentures constructed on one-piece casts exhibit more movement of bases than 

those constructed using an altered cast procedure. 

� During the 1960s and early 1970s, two influential clinicians increased the 

popularity of the bar clasp concept started by Henrichsen and Roach many 

years before. Kratochvil promoted the use of the I-bar clasp with a mesial 

occlusal rest as a means of reducing the force on a clasped abutment when 

dealing with distal extension RPDs.  

� Krol, ����	�
������������������
������������mesial rest proximal plate-I bar 

(RPI) design. 



�
������

� � 	�

�

� In 1963, Simmons, the swinglock design was first introduced to the dental 

profession. 

� In 1978, King and Garver, introduced the dual path (or rotational path) RPD 

concept. 

When we compare the longitudinal studies performed during the 1950s and 

1960s with those performed since 1970, it becomes clear that the results are nearly 

opposite. Before 1970, the studies, tended to show that RPDs were detrimental to oral 

health. This prompted some clinicians to warn against using RPDs, and some 

clinicians even suggested that partial dentures may cause more harm than good. 

Since 1970, we have seen many studies that suggest that it can help to provide 

positive oral health if proper attention is given to: (1) oral hygiene; (2) pre-prosthetic 

periodontal therapy; (3) minimal standards for RPD design; and (4) periodic recall to 

evaluate the status of the periodontium and the continued function of the prosthesis. 

We are not normally conscious of our teeth, although we realize that they 

enable us to enjoy our food and to speak clearly, and that they make a contribution for 

better or for worse to our appearance. When someone loses all his teeth (becomes 

edentulous), he also loses some of the ability to perform certain activities - eating, 

speaking, facial expression - and his appearance is impaired. His appearance is 

impaired not only by the loss of the teeth themselves but also because of the loss of 

support for the facial tissues lying over them. When the teeth are lost, some of the 

bone supporting them resorbs. The artificial substitutes � complete dentures - must 

not only replace the lost teeth and lost supporting bone and soft tissue, but also restore 

the impaired functions and appearance. 



�
������

� � 
�

�

If this is to be done efficiently it is necessary to understand what is involved in the 

following functions: 

� Eating: 

� Opening the mouth. 

� Inserting the food. 

� Controlling the position of the food. 

� Chewing. 

� Swallowing. 

� Speaking: 

� Opening the mouth. 

� Movements of the soft palate. 

� Movements of the tongue against the teeth or palate. 

� Movements of the lips against the teeth or each other. 

� Facial expression: 

� Contractions of the circumoral and facial muscles which move the soft 

tissues surrounding them. Movements of the tongue. 

� Appearance: 

� The appearance of the face is due to the nature (e.g. colour and 

consistency) of the soft tissues themselves (skin, connective tissue, 

muscles), the form of their bony support, and the form and colour of 

the eyes, teeth, hair etc. 
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It is apparent that the complete dentures must function within an active 

muscular environment. If they are to be efficient in restoring the impaired functions 

they must not move about nor must they impede the muscular activities involved in 

these functions. However, the restoration of function and appearance is only one half 

of the problem; the other half is to ensure that the dentures have no harmful effects on 

the remaining tissues. To gain a sound understanding and some insight into the 

construction of complete dentures it is important never to lose sight of these end 

objectives and to relate all the procedures to them. 

After the loss of teeth the alveolar bone atrophies and it is apparent from 

general clinical experience that the amount of the atrophic changes in the residual 

alveolar ridges and the rate at which it takes place vary greatly between individuals 

and between different parts of the same mouth. The design of prosthesis to replace 

teeth and resorb ridges is largely determined by the position and amount of 

morphological changes in the denture bearing areas of the jaws. 
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DEFINITIONS 

 PROSTHESIS: 

 This term is not limited to dental usage but means the addition to the human 

body of some artificial part to replace a natural one that is missing. Thus a limb, arm, 

tooth, teeth or a Spart of a tooth might be replaced by prosthesis. This term is not 

properly applied in dentistry except when it is modified by definite dental term as in 

������� �
����
� ������
������ �������� �
�
��� ��
� �
���� ������
���� ��� ���
� ���

include the replacement of the crown portion of a tooth which is termed jacket crown 

prosthesis. The replacement of one or more teeth by a fixed, tooth-borne restoration is 

termed as fixed partial denture prosthesis, or if removable by the patient, removable, 

tooth-borne partial denture prosthesis. The replacement of one or more teeth by a 

tooth-ridge supported appliance is extension-base removable partial denture prosthesis 

and the replacement of all teeth in a dental arch by means of completely tissue-borne 

appliance is complete denture prosthesis. (Essentials of removable partial denture 

prosthesis, O C Applegate, 1 edition, pg no-4). 

PROSTHETICS: - Is the art or science of replacing absent body part. (Clinical 

Removable partial prosthodontics, 4th edition, Stewart). 

PROSTHESIS:- Is an artificial replacement for a missing body part. (Clinical 

Removable partial prosthodontics, 4th edition, Stewart). 

PROSTHESIS:- A prosthesis may be defined as an appliance which replaces lost or 

congenitally missing tissue. Some prosthesis restore both the function and the 

appearance of the tissue they replace, others merely restorer one of these factors. 

(Clinical dental prosthetics, 3rd edition Fenn).  
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TOOTH LOSS AND QUALITY OF LIFE 

 Extension of people's life span and enhancement of their quality of life (QOL) 

are the main goals in medicine. Since dental care for the elderly is becoming 

prevalent, it is important to know whether tooth loss, general health, and dental 

treatment have an impact on the individual's QOL. Little is known about the 

relationships between general health, oral health, and health-related QOL. Recently, it 

has become clear that oral health in older people is an integral part of general health 

that contributes to, and is influenced by, health-related QOL at the biologic, 

psychologic, and social levels. Increasingly, QOL assessment is regarded as an 

essential component for assessing health care outcomes, including outcomes for 

public health programs. Since general health is related to oral health and general 

health is related to QOL, tooth loss could have an impact on quality of life. 

 The context of increasing life spans and evidence from various national dental 

health surveys in industrialized countries indicate that the proportion of edentulous 

people will continue to decline and that more people will retain more teeth into old 

age. Projections based on data from such surveys suggest a decline in tooth loss but an 

increased need for management of partial edentulisrn in patients with compromised 

oral or general health status. This trend of age-related increased tooth retention 

suggests that partially edentulous cohorts will be older than before and probably less 

disposed than younger people to such treatment with extensive tooth- or implant-

supported fixed partial dentures. Consequently, socioeconomic factors and population 

trends suggest increased future treatment needs with different partial prostheses. The 

present review is based on the hypothesis that the decision to prescribe a removable 

partial denture (RPD) is mainly based on a subjective mix of professional, functional, 
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cultural, and economic considerations rather than on compelling scientific evidence. 

Therefore, the authors sought to identify evidence- based indications for RPDs. 

QUALITY OF LIFE AND PATIENT SATISFACTION: 

 A significant proportion of prescribed RPDs are not used. In this context, it 

must be clearly recognized that practical problems with RPDs (food retention, 

pressure spots, etc) are common and may be the reason so many patients stop wearing 

their RPDs. Patient satisfaction increases when the RPD adds a significant number of 

occlusal units to the dentition. However, the improved perceived function gained by 

an RPD replacing only a few teeth does not compensate for the discomfort of wearing 

the RPD. There is a reported superiority of FPDs with respect to patient satisfaction, 

but this does not in all aspects clearly favor FPDs over RPDs. 
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AIM OF PROSTHODONTIC TREATMENT 

 Successful dental prosthesis should represent the lost tissues in approximately 

the same amounts and in the same positions from which the tissues were lost. Many 

workers have emphasized the importance of this but we must admit that when treating 

an edentulous patient who has no pre-extraction records the dentist makes an 

informed guess of what teeth should be selected, where they should be placed and 

how much denture base is necessary to replace the lost alveolar tissues and restore the 

facial contour. The success of the denture is likely to be related to the accuracy of his 

guess work which in turn will depend on his skill, artistry and experience. There are 

of course many observations of proportion and rules of thumb to direct the denti�����

judgment on these matters but the edentulous mouth provides few positive features 

from which valid measurements can be made. 

 As we believe that successful complete denture should replace the lost tissues 
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which fill the denture space are adequately retained and are in balance with the oral 

musculature these are two of the four essentials for the efficient functioning of the 

complete denture. These four essentials are 

� Adequate support   

� Adequate retention  

� Adequate muscle balance  

� Adequate occlusal balance. 

Support:- Is the foundation on which the denture rests. It consists of the tissues 

which bear the load of mastication on the denture. 
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Retention:- Is the resistance of the denture to removal from the mouth. 

Stability:- The quality of the denture to be firm, steady or constant to resist 

displacement by functional stress and not to be subjected to change of position when 

forces are applied. 

Muscle balance:-Implies that the muscular force of tongue, lips and cheeks act on the 

denture in such way that the denture is not dislodged during functional movement of 

the mouth, with the teeth out of contact. 

Occlusal balance:- Implies that the forces exerted by one denture on the other act in 

such way that the denture are not dislodged during functional movement of the jaws 

with the teeth in contact.  

Current practice in the management of partial tooth loss involves consideration of 

various types of prostheses. Each type of prosthesis requires use of various remaining 

teeth and/or tissues, and consequently demands appropriate application of knowledge 

and critical thinking to ensure the best possible outcome given the patient needs and 

desires.  
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OBJECTIVES OF PROSTHODONTIC TREATMENT 

 (1) The elimination of oral disease to the greatest extent possible. 

 (2) The preservation of the health and relationships of the teeth and the health of oral 

and paraoral structures, which will enhance the removable partial denture design. 

 (3) The restoration of oral functions that are comfortable, esthetically pleasing, and 

do not interfere with the patient's speech.  

It is critically important to emphasize that the preservation of health requires 

proper maintenance of removable partial dentures. To provide a perspective for 

understanding the impact of removable partial denture Prosthodontics, a review of 

tooth loss and its sequelae, functional restoration with prostheses, and prosthesis use 

and outcomes is in order. 
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SEQUELAE OF EDENTULISM 

 Partial or complete loss of the natural dentition is, in all practicality, the result 

of disease of the calcified tooth surfaces or disease of the supporting tissues. Both 

disease processes are usually chronic and attack individuals at different times in their 

lives. Attack by dental caries usually occurs early in life, whereas periodontal disease 

occurs in middle or late life. Both disease processes and their effects on the 

individuals face become increasingly noticeable as he or she loses the partially to the 

completely edentulous state.  

 When individuals lose some of their teeth, the remaining teeth and 

periodontium, muscles, ligaments and temporomandibular joints may also be affected. 

This in turn may create functional problems. The consequences of partial loss of the 

natural dentition are numerous and varied and include ( Zarb, 1980); 

1. Esthetic alteration  

2. Decrease in masticatory efficiency 

3. Tipping , migration and rotation of remaining dentition 

4. Extrusion of teeth and residual ridges 

5. Loss of support for the teeth 

6. Deviation of the mandible 

7. Teeth depression and attrition  

8. Loss of vertical occlusal dimension and shortening of the morphologic face 

height  

9. TMJ dysfunction 

10. Loss of alveolar bone and reduction of the residual ridges. 
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TOOTH CHANGES WITH ADJACENT/ANTAGONIST LOSS: 

 Subsequent secondary tooth migration of the adjacent second molar into the 

edentulous space is a common side effect of first molar tooth loss. The opposing 

maxillary first molar often erupts because of the absence of its opposing occlusal 

contact. This positional shift can lead to furcation involvement, elongation of the bony 

segment and pseudoperiodontal pocket formation, as well as protrusive occlusal 

interferences in eccentric mandibular movements. Unfortunately, no evidence exists 

in the literature to help clinicians predict whether these common side effects of tooth 

loss will or will not occur. One recent study has suggested that molar shift is 

uncommon. Nevertheless, correction of these compensatory changes when they do 

occur requires tremendous resources compared to preventive prosthodontics at the 

time of tooth loss. 

TOOTH WEAR RATE AND FRACTURE: 

 Tooth wear and fracture occur at some rate in normal function throughout life 

but appear to accelerate with advancing age. Johansson et al. found a complex 

interaction between multifactorial etiologic factors and age. Tooth wear occurs at 

varying rates in patients based on the number of teeth, restoration material types, 

brushing activity and dietary considerations. As the number of teeth lost increases, the 

wear rate to the remaining teeth also increase proportionately: the possible 

acceleration of this process is due to the overloading of remaining teeth. The 

increased load per tooth also causes abnormally high stress to the periodontal 

apparatus which can lead to cusp fracture. In a recently published study on tooth wear 

and fracture rates in the USA, approximately one quarter of the study population had 

tooth fractures caused by normal function during a 24-month period. This type of 

worsening dental health demonstrates the acceleration of deterioration that can occur 
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strategy. 

LOSS OF VERTICAL DIMENSION OF OCCLUSION AND OTHER 

SECONDARY CHANGES: 

 As posterior teeth are lost, a decrease in vertical dimension of occlusion can 

occur in the partially edentulous patient. Excessive loading occurs on the remaining 

anterior teeth with secondary changes in anterior tooth position, periodontal support 

and mobility. A common intraoral structural change that accompanies loss of multiple 

posterior teeth is tongue enlargement due to increased function in chewing. 
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TYPES OF PROSTHESIS 

The multitude of edentulous mouths range from the breakdown of a single 

clinical crown to a grass loss of teeth and tissues. To restore these spaces the 

following restorations may be used:  

� Crowns 

� Fixed partial dentures 

� Removable partial dentures 

� Complete dentures 

� Maxillofacial prostheses 

� Implants  

Dental prosthesis: An artificial replacement (prosthesis) of one or more teeth (up to 

the entire dentition in either arch) and associated dental/alveolar structures. Dental 

prostheses usually are subcategorized as either Fixed Dental Prostheses or Removable 

Dental Prostheses. 

Fixed Dental Prosthesis: Any dental prosthesis that is luted, screwed or mechanically 

attached or otherwise securely retained to natural teeth, tooth roots, and/or dental 

implant abutments that furnish the primary support for the dental prosthesis.  

Removable partial denture: Is a prosthesis that replaces some teeth in a partially 

dentate arch, and can be removed from the mouth and replaced at will. 

Complete denture: Is a dental prosthesis that replaces all of the natural dentition and 

associated structures of the maxilla or mandible. It is entirely supported by tissues 

(mucous membrane, connective tissues, and underlying bone).  
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Maxillofacial Prosthesis: Any prosthesis used to replace part or all of any 

stomatognathic and/or craniofacial structure.  

Immediate Denture/ Immediate Replacement Denture: Any removable dental 

prosthesis fabricated for placement immediately following the removal of a natural 

tooth/teeth. 

Interim Prosthesis/ Provisional Prosthesis/Provisional Restoration: A fixed or 

removable dental prosthesis, or maxillofacial prosthesis, designed to enhance 

esthetics, stabilization and/or function for a limited period of time, after which it is to 

be replaced by a definitive dental or maxillofacial prosthesis. Often such prostheses 

are used to assist in determination of the therapeutic effectiveness of a specific 

treatment plan or the form and function of the planned for definitive prosthesis.  
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FIXED PARTIAL DENTURE 

The decision to treat the patient with fixed or removable partial denture prosthesis 

depends on large measure on the quality of the abutment teeth. The preliminary 

selection of the abutment teeth is based on the followings factors: 

� Location of the teeth in the dental arch 

� Amount of bony support 

� Condition of the mucoperiostem  

� Shape and length of the roots 

� Condition and form of the crown 

� Position of the abutment teeth in relation to other teeth as influenced by 

extrusion, migration or tipping 

� Vitality of teeth 
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age and periodontal and systemic health as well as cost factors. 

Inherent in the dentist decision making process when a patient is treated with 

fixed partial denture is the intraoral environment in which the restoration is to be 

placed. Any fixed partial denture must be placed in a biologic environment that is 

clinically healthy. The fixed partial denture restoration must correctly designed so that 

the restored function of the masticatory system does not exceed the adaptive capacity 

of the patient. It is also the �
������� responsibility to ascertain whether the patient can 

maintain the health and integrity of the supporting tissues around the fixed partial 

denture and the remaining dentition in the oral cavity. Although not stressed this 
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general philosophy is implied when dentist treats a patient with any type of RPD or 

fixed partial removable partial denture combinations.  

The traditional treatment for a single edentulous space is a conventional fixed 

partial denture. This form of restoration requires the reduction of the abutment teeth 

resulting in an increased incidence of endodontic therapy and root decay. Subgingival 

margins are required in esthetic situations, but these are associated with increased 

gingival inflammation. In addition, the longevity of a fixed partial denture is 

estimated at 8.3 to 10.3 years. Consequently, a young patient would require numerous 

replacements of this restoration over a lifetime. If the abutment teeth have large 

restorations, they would benefit from abutment preparation. However, if the teeth 

have small restorations or if they are vital teeth, they would be damaged by abutment 

preparation and be placed at increased risk. In addition, cement loss or wash out under 

a retainer can lead to tooth loss. Bridges constitute a single restoration. Based on 

clinical experience, if one part of the bridge fails, the whole restoration fails, often 

with the loss of an abutment tooth. Despite these disadvantages, a 3-unit bridge is 

usually completed in a short time, often with the financial support of dental insurance, 

and esthetic control is fairly predictable. 
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ADVANTAGES & CONTRAINDICATIONS OF FIXED PARTIAL 

DENTURE THERAPY 
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� Age of patient: 

Most patients younger than 18 years are poor candidates for fixed partial 

dentures because of large dental pulps and lack of clinical crown height. Tooth 

reduction sufficient to reestablish normal coronal anatomy in the cast restoration often 

compromises the health of the pulpal tissues. Consequently, an interim partial denture 

should be considered for patients younger than 18 years. 

� Length of edentulous span: 

One of the rules of dentistry that has most successfully passed the test of time 

is that of Dr Irvin Ante. Ante's Law states that the periodontal membrane area of the 

abutment teeth for a fixed partial denture must be equal to or greater than the 

periodontal membrane area of the teeth being replaced. Although other conditions 

may modify this rule to some degree, exceeding the rule by a margin of any 

significance is almost certain to create problems. 

� Loss of supporting tissues: 

When a large amount of the edentulous ridge has been lost, the practitioner 

must fabricate a prosthesis that restores function and provides support for the lips and 

cheeks. In addition, the prosthesis must allow access for oral hygiene. Replacement of 

missing tissues with a fixed partial denture general makes it difficult for the patient to 
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maintain a healthy oral environment. In contrast, restoration with a removable partial 

denture allows the patient to remove the prosthesis from the mouth. This facilitates 

cleaning of the prosthesis and permits increased access to the remaining teeth and soft 

tissues. 

� Bilateral edentulous spaces which requires cross arch stabilization. 

� Potential de-bonding of adhesive restorations. 

� Extensive tooth preparation for conventional bridges. 

� No flexibility of treatment planning. 
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FIXED- REMOVABLE PARTIAL DENTURE 

In many clinical situations the dentist will find it necessary to treat a patient 

with both a fixed and a removable partial denture restoration simultaneously in a 

partial edentulous arch with missing teeth in both anterior and posterior arch 

segments, it is often advisable to restore the anterior edentulous areas with fixed 

partial denture and the posterior arch segment with an RPD. This done for several 

regions; 

1. To prevent the rotation of the RPD around a fulcrum associated with most 

distal abutment teeth. 

2. To prevent the development of better esthetics anteriorly. 

3. To allow the patient to remove the distal extension RPD for tissue rest without 

sacrificing esthetics. 

4. To allow any necessary alternations to the RPD to be made without the 

patients being embarrassed socially. 

Other clinical situations indicate the use of fixed removable partial denture 

combinations or just a fixed partial denture. These include: 

1. Patients in whom it is necessary to prevent an isolated terminal abutment 

situations. 

2. Patients requiring anterior guidance to coordinate mandibular movements 

and the development of a satisfactory posterior occlusal scheme, since this 

guidance can best produced by the use of an anterior fixed partial denture 

rather than RPD. 
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3. Patients in whom splinting is needed to provide adjacent teeth and cross 

arch stability for the natural teeth and the RPD  

4. Patients in whom RPD retainers , whether extracoronal or intracoronal are 

placed into cast restorations for biomechanical or esthetic reasons 

5. Patients who have a unilateral edentulous area bounded by teeth that are 

adequate abutment teeth for a fixed partial denture.   
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FIXED PARTIAL DENTURE VERSUS REMOVABLE PARTIAL 

DENTURE 

There are also many factors that you must weigh when deciding between fixed 

partial denture and operative procedures. You must weigh each carefully, considering 

the functional and aesthetic impacts of each. 

Decision-Making Considerations: 

The following considerations will assist you in deciding between fixed partial 

denture and removable partial dentures: 

� When a fixed bridge is possible, it usually becomes the restoration of choice. 

�  The most easily agreed upon indications for removable partial dentures 

involve; 

� long-span situations where support for a bridge is questionable 

� cases where the restoration must replace both missing teeth and 

substantial amounts of alveolar tissue 

� Removable partial dentures that replace only one or two teeth are generally 

not desirable appliances. Unilateral partial dentures have significant risk 

associated with possible aspiration or swallowing of the appliance. Their use 

is generally discouraged. 

� Considerable disagreement over fixed versus removable can be generated in 

cases involving multiple areas of missing teeth. It has been estimated that 

there are over 65,000 possible combinations of teeth and edentulous spaces in 

a single arch. 
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�  Prior to evaluating fixed versus removable, consider if any restoration 

is indicated at all. 

� Second bicuspid occlusion, while far from ideal, has support in 

literature as being acceptable. 

� Removable appliances that do not replace aesthetically important 

teeth, or make a significant improvement in the patient's ability to 

masticate, usually end up in a drawer rather than in the mouth. 

� If the posterior occlusion is such that the remaining teeth already are, 

or likely will be stable, the patient may be better served without 

restoration of the posterior edentulous space. 

� Many patients will accept a compromised posterior occlusion if their 

anterior aesthetic needs can be met. Be aware that frequently the 

posterior occlusion must be corrected in order to properly fabricate 

anterior restorations. 

� As a matter of practicality, we favor partials to treat arches with 

multiple edentulous areas. However, to the extent that modification 

spaces can be eliminated and the partial designed to treat the spaces 

not amenable to fixed restoration, the better the partial will function. 

� The use of the Maryland Bridge concept to fully restore many of these 

cases with fixed prosthodontics in two to three appointments is one of 

the most dramatic demonstrations of their potential. 

� The mandibular alveolar ridge can be expected to incur significant 

loss of bone when removable prostheses oppose maxillary natural 

dentition. Maxillary ridges can be expected to do better than the 
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mandibular ridge in supporting removable prostheses opposing natural 

dentition, but it is important to design the partial for maximum palatal 

support. Cantilevered Maryland-style bridges have been used very 

successfully to aid in solving some of these situations (especially in 

the mandibular arch). 

� Level and improve the plane of occlusion as often as you can. This 

applies to both fixed and removable prosthodontics. 

Too often prostheses are fabricated to accommodate an existing occlusal 

problem, i.e, an opposing supraerupted tooth. For fixed restorations in particular, this 

can result in a worse situation than if no prosthodontics had been provided. Even with 

well-aligned arches, the occlusion and performance of prosthesis generally will be 

improved by recontouring and polishing opposing restorations and teeth before the 

prosthesis is fabricated. 
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REMOVABLE PROSTHESIS 

A Removable partial denture is a prosthesis that replaces some teeth in a 

partially dentate arch, and can be removed from the mouth and replaced at will. 

An RPD as its name implies is a prosthodontic restoration that supplies teeth 

and associated structures to a partially edentulous arch and can be removed and 

inserted by patient. In general, an RPD is made from a combination of several 

common dental materials. The basic substructure or framework for an RPD is 

fabricated from one of several commercially available dental alloys such as gold, 

aluminum or the more popular chromium-cobalt alloy. To this underlying RPD 

framework are attached the supplied replacement teeth, usually fabricated from 

acrylic resins, dental porcelain or combination of acrylic resin and dental gold alloy. 

The replacement denture teeth are affixed either chemically to the RPD framework by 

means of acrylic resin or dental cement. 

 Great majority of patients are satisfied with their RPDs (Burns et al., 1995a). 

However, even if the RPDs are constructed according to all accepted criteria, some 

patients will still be dissatisfied (Burns et al., 1995). Satisfaction with RPDs seems to 

have a multicausal character (Van Waas, 1984, 1990; Watson et al., 1986; Van Waas 


����$�())*+�� ,������������� ��
����
���������	�����$� ��
����
�����������
���������

RPD prior to receiving one appears to play an important role. Those who thought 

negatively were more often dissatisfied (Vervoorn, Duinkerke & Luteijn, 1988, 1991). 
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& Heyman, 1992). For some patients, the satisfaction with his or her RPDs relates 

primarily to the comfort and ability to masticate (Kay, 1993). The aesthetics and 
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retention also seem to be important (Hakestam et al., 1997). According to Frank et al. 

(1998) and (2000), the dissatisfaction related to the RPDs was higher in those patients 

who have had no prior experience with them, in those patients who had been wearing 

opposing RPDs, in the patients younger than the age of 60, and in the patients in poor 
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������������	��ion with RPDs are the 

condition, the number and the alignment of the abutment teeth, the gingival, the 

periodontal and the mucous tissues health, the type of construction and the denture 

support, the material and the denture base shape (type of major connectors) (Zarb & 

MacKay, 1980a,b; Vigild, 1987; Weinstein, Schuchman & Lieberman, 1988; Cowan 

et al., 1991 Libby et al., 1997; Jokovic & Locker, 1997; Reifel, Rana & Marcus, 1997; 

Steele et al., 1997; Windchy & Morris, 1998; Elias & Sheiham, 1999).  

 The success of the RPD treatment, however, is often judged differently by 

dentists and patients (Elias & Sheiham, 1999). The dentists consider the RPDs to be 

successful when they meet certain technical standards, whereas the patients evaluate 

them from the viewpoint of their personal satisfaction (Elias & Sheiham, 1998). The 
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the patients, as they make their decisions about a prosthodontic treatment. The aim of 

the study was to ass
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to assess their satisfaction with the retention, speech, aesthetics, chewing and the 

comfort of wearing the RPDs. The aim was also to assess the influence of various 

factors, such as socio-economic factors, classification, construction, material, denture 

base shape, denture support and the number of missing teeth on the level of the 
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TYPES OF REMOVABLE PARTIAL DENTURES 

Removable partial dentures can be classified into two general groups 

according to the method of fixation to the natural dentition. An RPD can be retained 

to the remaining dentition by  

� Extracoronal. 

� Intracoronal.  

In clinical practice, most RPDs constructed today are retained by extracoronal 

means. That is, retention is achieved by the RPDs retaining units, which engage the 

external contours of certain portions of the natural teeth. Intracoronal retention of an 

RPD is achieved by placing at least one part of the retaining unit within the confines 

of a restored natural tooth. Intracoronal retention can be either mechanical nature 

(precision or semi precision attachments) or magnetic nature. Inherent in the use of 

intracoronal retention is the need for cast restorations on the natural teeth that are used 

to retain RPD.  

Removable partial denture further classified according to the type of support 

they derive from the remaining dentition and associated soft tissues.  

� Tooth-borne RPDs 

� Tooth-tissue-borne RPDs.  

Between these two extremes of support are range of RPDs that derive a 

varying amount of support from both the natural dentition and associated residual 

tissues.  

Removable appliances may be the treatment of choice for some individuals, 

particularly when the time and cost of fixed restorations are considered. The 
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complexities of treatment of the severely worn dentition serve to re-emphasize. There 

may also be a case for early restoration to prevent the extensive damage to the teeth 

which necessitates extensive reconstruction. However, there is merit in such an 

approach, particularly if the restorative techniques are relatively non-invasive and it is 

coupled with an overall preventive approach. 

Every prosthetic treatment is associated with the placement of a foreign object 

(the prosthesis) in the mouth of the patient. As a direct consequence of such 

placement the burden on the tissues in the oral cavity will be increased. For example, 

plaque more readily accumulates on alloplastic materials than biologic ones. 

Furthermore, even non-toxic materials will release small amounts of their components 

into the oral cavity. To justify prosthetic treatment and to ensure that it is beneficial to 

the patient, the need for such treatment must be established, the patient must be 

appropriately motivated, and the dentures properly designed, constructed and 

maintained. Thus the initial step in determining if prosthetic treatment is indicated 

must always be the assessment of; 

� ��
����
���������
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� The relevant dental and medical history 

� The results of the extra-oral and intra-oral examinations 

�  Oral hygiene habits and status 

� The essential oral functions of appearance, mastication and speech. 

 

 



��"������)�������������
�������������������

� � ���

�

It is only after this analysis has been completed that the decision of whether or 

not to treat a particular patient can be taken. For example, prosthetic treatment must 

not begin until it has been verified that there is a significant reduction in one or more 

of the essential oral functions. A simple determination of the number and position of 

the remaining teeth is not a sufficient foundation for making the decision of whether 

or not to initiate treatment. If it is indicated, a treatment plan is then devised 

identifying the various stages and the most appropriate type of prosthesis. 
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BENEFITS OF RPDs 

The potential benefits of RPDs which will be considered are the following. 

� Esthetics  

� Phonetics: The loss of maxillary anterior teeth may prevent the clear 
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the lower lip contacting the edges of the maxillary incisors. The replacement 

of missing maxillary anterior teeth will make a significant contribution to the 

quality of speech. 

� Mastication: With modern foods and methods of preparation it is unlikely that 

a patient will suffer from malnutrition even though a large number of teeth are 

missing. However, the gaps that arise through the loss of posterior teeth reduce 

the efficiency of mastication: the bolus of food is allowed to slip into the 

edentulous areas and thus escape the crushing and shearing action of the 

remaining teeth. An RPD will prevent this escape of the bolus and thus 

contribute to efficient mastication. 

�  Maintaining the health of the masticatory system: 

� Preventing undesirable tooth movement: When teeth are lost from a 

dental arch the teeth adjacent to the edentulous space may tilt and 

move into that space. This drifting of teeth opens up further spaces 

which increase the opportunity for food impaction and plaque 

formation, encouraging inflammation of the periodontal tissues and 

decalcification of the proximal surfaces of the teeth. Inevitably, the 

longer such spaces remain unrestored, the greater the chance of tooth 

movement. When teeth are lost from an opposing arch over-eruption 
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may occur with similar deleterious effects on the oral health. However, 

if tooth movement has not occurred in spite of the teeth being lost 

some years previously, it can be assumed that it is not going to occur 

subsequently. The long-term absence of antagonists has resulted in 

over-eruption of maxillary and mandibular teeth. The teeth are 

virtually contacting the opposing edentulous ridges creating major 

problems if RPDs have to be provided. 

� Improving distribution of occlusal load: The loss of a large number of 

teeth puts an increasing functional burden on the remaining teeth. In 

this example there is existing periodontal disease. The increased 

functional load has hastened the destruction of the periodontal 

attachments of the maxillary anterior teeth, which have become 

increasingly mobile and have drifted labially. If the periodontal 

attachments of the remaining teeth are healthy, the increased load may 

result in excessive tooth wear or may cause damage to existing 

restorations. The restoration of gross loss of tooth substance, as in this 

example, is likely to involve complex and prolonged treatment. 

� Maxillofacial defects. 

� Preparation for complete dentures: Most of this book is devoted to the 

treatment of patients who are expected to retain their remaining natural teeth 

for a considerable number of years, thus allowing the RPD to be regarded as a 

long-term restoration. But we should remember those patients whose 

remaining teeth carry a relatively poor prognosis and for whom, in due course, 

complete dentures are inevitable. If simple acrylic RPDs are provided, the 
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receive some stability from the few remaining teeth. In the fullness of time 

these transitional dentures become more extensive as further teeth are 

extracted and the patient is gradually eased into the totally artificial dentition. 

This form of transitional treatment can be of considerable benefit, especially 

for the elderly patient. 
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RATIONALE FOR REMOVABLE PARTIAL DENTURES 

As stated by Dr M. M. DeVan, the primary purpose of removable partial 

denture therapy must always be �the preservation of that which remains, and not the 

meticulous replacem���� ��� �	
���	�	� 	
�� ����� ������ After it has been determined 

that this purpose can be satisfied, one should consider the additional purposes of 

removable partial denture therapy: maintaining or improving phonetics, establishing 

or increasing masticatory efficiency, stabilizing dental relationships, and developing 

the required esthetics. 

If, on the other hand, it is determined that the health of all or part of the 

remaining oral structures will be compromised, alternative forms of treatment must be 

considered. For too many years, removable partial dentures were considered stepping 

stones on the road to complete dentures. With the materials, equipment, and 

techniques currently available, this type of thinking must be relegated to the past. 

Removable partial denture therapy is an acceptable form of treatment that provides an 

increased spectrum of restorative options. 
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ADVANTAGES OF REMOVABLE DENTURES OVER FIXED 

PARTIAL DENTURE 

 They can be constructed for any case, while bridges are confined to relatively 

short spans bounded by healthy teeth and with a fairly normal occlusion. 

1. They can be constructed of polymeric materials and therefore are cheaper. 

2. Restores aesthetics 

3. They do not normally involve much preparation of the natural teeth. 

4. Replaces missing teeth 

5. Replaces structure and function 

6. Can replace several teeth that are missing in a long span on both arches and in 

all quadrants 

7. Can be worn by young and old patients 

8. The young patients may require a removable temporary to replace deciduous 

teeth, called a flippers 

9. If additional natural teeth are lost these may be added to existing partial 

dentures. 
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DISADVANTAGES OF PARTIAL DENTURES 

1. They can cause caries by harboring food debris in close contact with the 

natural teeth. 

2. They can damage the supporting tissues of the teeth. 

3. They may loosen the natural teeth by leverage. Clasps wrongly designed or 

carelessly constructed or indirect retainers badly placed may cause excessive 

stress on the natural teeth. 

4. They can cause traumatic damage to the mucosa. Various types of damage 

which can be inflicted by a partial denture are hyperaemia, hyperplasia and 

ulceration. 
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SPECIFIC CLINICAL PROBLEMS 

Specific clinical problems can be resolved by using a REMOVABLE PARTIAL 

DENTURE: 

1. Solve the problem of the deep vertical overlap where the lower incisors are 

impinging on the palatal mucosa. 

2. Provide transitional dentures for training purpose in older patients who must 

become edentulous. 

3. Prevent posterior displacement of the condyle head when only a strong 

anterior occlusion remains. 

4. Prevent splaying of maxillary anterior teeth from occlusal trauma when 

posterior occlusion has been lost. 

5. Prevent disuse atrophy of the supporting tissue around unopposed teeth. 

6. Prevent overloading of existing restorations.  
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CAUSES OF DAMAGE RELATED TO THE WEARING OF RPDs 

Harmful effects can arise from the wearing of RPDs in a variety of ways: from 

the plaque which is likely to accumulate around any RPD; from direct trauma by 

individual components of the denture; from excessive functional forces which will be 

transmitted by an ill-designed prosthesis and from errors in the occlusion. If the 

patient, with the help of the dental team, can maintain optimal plaque control the 

hygiene-related complications of wearing RPDs, such as caries and periodontal 

disease, can be avoided. However, frequent technical maintenance of RPDs is still 

required if optimal oral function and health are to be preserved. When tissue damage 
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Increased plaque accumulation: 

A considerable amount of research effort has been directed towards an 

understanding of the relationship between plaque accumulation and the wearing of 

RPDs. It is possible that the presence of a denture influences the quality of the plaque; 

it certainly affects the quantity. Not only does more plaque accumulate around the 

teeth in the jaw in which the denture is placed, but also more is found around the teeth 

in the opposing jaw unless the patient is instructed in meticulous oral hygiene 

procedures. 

Transmission of excessive force: 

Functional forces are transmitted by an RPD to the tissues with which it is in 

contact. If a denture is supported primarily by the natural teeth most of the forces will 

be transmitted to the alveolar bone through the fibres of the periodontal ligament. 

Bearing in mind the orientation of most of these fibres, it will be appreciated that the 

forces are tensile in nature and are dissipated over a relatively large area. A very 
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different state of affairs exists when a denture is supported only by the mucosa. Here 

the forces, largely compressive in nature, are transmitted over a more restricted area. 

Balancing the RPD equation: 

 A number of longitudinal clinical studies of RPDs have shown that the types 

of damage itemized in the last section may be commonly found amongst wearers of 

RPDs. Of considerable concern are reports that many patients expressed satisfaction 

with their dentures, in spite of the fact that dental health had deteriorated markedly. 

Perhaps this finding is not altogether surprising when we remember the insidious 

nature of the progression of caries and periodontal disease. With greater 

understanding of the relationship between plaque and dental disease and of the 

importance of plaque control, reports have appeared whose findings make for more 

encouraging reading. There is now firm evidence that the wearing of RPDs can be 

compatible with continued oral health. This satisfactory outcome depends upon a 

three-fold effort, that of the clinician, the dental technician and the patient. 

The second area of responsibility of the clinician is in relation to the design 

and construction of the denture. Accuracy of the clinical procedures must, of course, 

be ensured. In addition, the clinician should produce a design based on criteria that 

have been shown to promote continued oral health: 

� Effective support 

�  Clearance of gingival margins 

� Simplicity 

� Rigid connector. 
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�� that a denture is not 

prescribed. Of course, where a denture is required to replace an anterior tooth or teeth, 

the demand from the patient will usually be overwhelming even if the level of plaque 

control is less than satisfactory.  
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INDICATIONS FOR REMOVABLE PARTIAL DENTURES 

Although a removable partial denture should be considered only when a fixed 

restoration is contraindicated, there are several specific indications for the use of a 

removable restoration. 

After Recent Extractions: 

The replacement of teeth after recent extractions often cannot be accomplished 

satisfactorily with a fixed restoration. When relining will be required later or when a 

fixed restoration using natural teeth or implants will be constructed later, a temporary 

removable partial denture can be used. If an all resin denture is used rather than a cast 

framework removable partial denture, the immediate cost to the patient is much less, 

and the resin denture lends itself best to future temporary modifications including 

those required after implant placement and before restoration. Tissue changes are 

inevitable following extractions. Tooth-bounded edentulous areas (as a result of 

extractions) are best initially restored with removable partial dentures. Relining of a 

tooth-supported resin denture base is then possible. It is usually done to improve 

esthetics, oral cleanliness, or patient comfort. Support for such a restoration is 

supplied by occlusal rests on the abutment teeth at each end of the edentulous space. 

Long Span: 

A long span may be totally tooth supported if the abutments and the means of 

transferring the support to the denture are adequate, and if the denture framework is 

rigid. There is little if any difference between the support afforded a removable partial 

denture and that afforded a fixed restoration by the adjacent abutment teeth. However, 

in the absence of cross-arch stabilization, the torque and leverage would be excessive 

on the two abutment teeth. Instead, a removable denture that derives retention, 
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support, and stabilization from abutment teeth on the opposite side of the arch is 

indicated as the logical means of replacing the missing teeth. 

Need for Effect of Bilateral Stabilization: 

In a mouth weakened by periodontal disease, a fixed restoration may 

jeopardize the future of the involved abutment teeth unless the multiple-abutment 

splinting effect is used. The removable partial denture, on the other hand, may act as a 

periodontal splint through its effective cross-arch stabilizing of teeth weakened by 

periodontal disease. When abutment teeth throughout the arch are properly prepared 

and restored, the beneficial effect of a removable partial denture can be far greater 

than that of a unilateral fixed partial denture. 

Distal Extension Situations: 

Replacement of missing posterior teeth is often best accomplished with a 

removable partial denture, especially when implant treatment is not feasible for the 

patient. The exception to this includes situations in which the replacement of missing 

second (and third) molars is either inadvisable or unnecessary or in which unilateral 

replacement of a missing first molar can be accomplished by means of a multiple-

abutment cantilevered fixed restoration or an implant-supported prosthesis. The most 

common partially edentulous situations are the Kennedy Class I and Class II. With the 

latter, an edentulous space on the opposite side of the arch is often conveniently 

present to aid in the required retention and stabilization of the removable partial 

denture. If no space is present, selected abutment teeth can be modified to 

accommodate appropriate clasp assemblies, or intracoronal retainers can be used. As 

previously stated, all other edentulous areas are best replaced with fixed partial 

dentures. 
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Excessive Loss of Residual Bone: 

The pontic of a fixed partial denture must be correctly related to the residual 

ridge and in such a manner that the contact with the mucosa is minimal. Whenever 

excessive resorption has occurred, teeth supported by a denture base may be arranged 

in a more acceptable buccolingual position than is possible with a fixed partial 

denture. Unlike a fixed partial denture, the artificial teeth supported by a denture base 

can be located without regard to the crest of the residual ridge and more nearly in the 

position of the natural dentition for normal tongue and cheek contacts. This is 

particularly true of a maxillary denture. Anteriorly, loss of residual bone occurs from 

the labial aspect. Often the incisive papilla lies at the crest of the residual ridge. 

Because the central incisors are normally located anterior to this landmark, any other 

location of artificial central incisors is unnatural. An anterior fixed partial denture 

made for such a mouth will have pontics resting on the labial aspect of this resorbed 

ridge and will be too far lingual to provide desirable lip support. Often the only way 

the incisal edges of the pontics can be made to occlude with the opposing lower 

anterior teeth is to use a labial inclination that is excessive and unnatural, and both 

esthetics and lip support suffer. Because the same condition exists with a removable 

partial denture in which the anterior teeth are abutted on the residual ridge, a labial 

flange must be used to permit the teeth to be located closer to their natural position. 

The same method of treatment applies to the replacement of missing 

mandibular anterior teeth. Sometimes a mandibular anterior fixed partial denture is 

made six or more units in length, in which the remaining space necessitates either 

leaving out one anterior tooth or using the original number of teeth but with all of 

them too narrow for esthetics. In either instance the denture is nearly in a straight line 

because the pontics follow the form of the resorbed ridge. A removable partial denture 
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will permit the location of the replaced teeth in a favorable relation to the lip and 

opposing dentition regardless of the shape of the residual ridge. When such a 

removable prosthesis is made, however, positive support must be obtained from the 

adjacent abutments. 

Unusually Sound Abutment Teeth: 

Sometimes the reasoning for making a removable restoration is the desire to 

see sound teeth preserved in their natural state and not prepared for restorations. As 

mentioned previously, if this decision is made because it is felt that no tooth 

modification is necessary for removable partial dentures, then the prosthesis will lack 

tooth-derived stability and support. When this condition exists, the dentist should not 

hesitate to reshape and modify existing enamel surfaces to provide proximal guiding 

planes, occlusal rest areas, optimum retentive areas, and surfaces on which 

nonretentive stabilizing components may be placed. The continued durability of the 

natural teeth is best ensured if the modifications that are provided optimize prosthesis 

function. This is because such modifications also ensure the most harmonious use of 

the natural dentition. 

Abutments with Guarded Prognoses: 

If the prognosis of an abutment tooth is questionable, or if it becomes 

unfavorable during treatment, it might be possible to compensate for its impending 

loss by a change in denture design. The questionable or condemned tooth or teeth may 

then be included in the original design, and if subsequently lost, the removable partial 

denture can be modified or remade. Most removable partial denture designs do not 

lend themselves well to later additions, although this eventuality should be considered 

in the design of the denture. When the tooth in question will be used as an abutment, 
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every diagnostic aid should be used to determine its prognosis as a prospective 

abutment. It is usually not as difficult to add a tooth or teeth to a removable partial 

denture as it is to add a retaining unit when the original abutment is lost and the next 

adjacent tooth must be used for that purpose. It is sometimes possible to design a 

removable partial denture so that a single posterior abutment, about which there is 

some doubt, can be retained and used at one end of the tooth-supported base. Then if 

the posterior abutment is lost, it could be replaced by adding an extension base to the 

existing denture framework. Such an original design must include provisions for 

future indirect retention, flexible clasping of the future abutment, and provision for 

establishing tissue support. Anterior abutments that are considered poor risks may not 

be so freely used because of the problems involved in adding a new abutment retainer 

when the original one is lost. It is rational that such questionable teeth be condemned 

in favor of more suitable abutments, even though the original treatment plan must be 

modified accordingly. 

Economic Considerations: 

Economics should not be the sole criterion in arriving at a method of 

treatment. When for economic reasons, complete treatment is out of the question and 

yet replacement of missing teeth is indicated, the restorative procedures dictated by 

these considerations must be described clearly to the patient as a compromise and not 

representative of the best that modern dentistry has to offer. A prosthesis that is made 

to satisfy economic considerations alone may provide only limited success and result 

in more costly treatment in the future. 
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Physical or emotional problems exhibited by patients:  

The lengthy preparation and construction procedures for fixed partial dentures 

can be tiring, especially for patients with physical or emotional problems. In many 

instances, removable partial denture therapy is indicated to minimize patient-dentist 

contact time. Treatment should be designed to prevent further oral deterioration and 

continued until the underlying physical or emotional problems are resolved or 

appropriately managed. Treatment selection should not compromise the fit and 

function of the completed reconstruction. 

Esthetics of primary concern: 

In some instances, a practitioner is faced with the option of fixed versus 

removable partial denture therapy. It is often possible to attain a more pleasing 

appearance by using one or more denture teeth on a denture base. This is particularly 

true when the practitioner must simulate the appearance of diastema, dental crowding, 

dental rotation, or extreme changes in the soft tissue architecture (eg.recreation of 

papillae to avoid the appearance of dark interdental spaces). Denture teeth on a 

denture base also may permit the practitioner to more effectively satisfy a patient's 

phonetic and functional requirements. 

Immediate need to replace extracted teeth: 

The replacement of teeth immediately following extraction is most readily 

accomplished using a removable prosthesis. Unlike fixed restorations, properly 

designed removable partial dentures may be altered rather easily. Acrylic resin 

denture bases may be relined as ridge resorption occurs. When the edentulous area has 

stabilized, definitive treatment can be undertaken with fixed or removable partial 

dentures. 
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Patient desires: 

Patients sometimes insist on removable prostheses in place of fixed prostheses 

(1) to avoid operative procedures on sound, healthy teeth; (2) to avoid the placement 

of one or more implants: and (3) for economic reasons. Patients who have had 

unpleasant experiences with previous dental procedures often object strenuously to 

the tooth reduction required for fixed prosthesis fabrication. Other patients are 

hesitant to undergo surgical procedures associated with implant placement. A third 

category of patients needs and desires replacement, but cannot afford fixed or 

implant-borne prostheses. Differences in these forms of treatment should be explained 

to patients. It should never be implied that patients opting for removable partial 

denture therapy will receive inadequate treatment. Successful removable partial 

denture therapy should be expected if fundamental principles are observed. 

Unfavorable Maxillomandibular relationships: 

Difficulties are often encountered in patients with unfavorable 

maxillomandibular relationships. These unfavorable relationships include 

disharmonies in arch size, shape, and position. A common scenario involves a patient 

with few serviceable teeth and a moderate-to-severe Class II skeletal relationship. 

Because of the difficulties associated with complete denture therapy in such a patient, 

every attempt should be made to retain the teeth that may support removable partial 

dentures. Failure to retain such teeth may result in extremely difficult restorative 

situations. 
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REVIEW OF LITERATURE 

 There are a number of clinical studies on longevity of and reactions of oral 

structures to removable partial dentures. 

 A 4-year longitudinal study of removable partial denture patients concluded 

that in patients with a higher standard of oral hygiene, RPDs can be used for 

rehabilitation for a long periods without major risk of damage to the remaining teeth. 1 

 The study was conducted and examined patients 2 year after fabrication of 

their RPDs and found that in no instance had the dentures contributed to the 

destruction of the supporting strucutres.2 

 A team of investigators studied a group of patients after 2 years of RPD use. 

They reported an increase in plaque and gingival inflammation, but stressed that their 

patients did not receive regular hygiene instructions. There was also no mention of 

recall during the 2 years. All other indices remained stable. Different investigators 

examined the same group of patients for 8 to 9 year after initial treatment. Although 

the turnout was low (40%). The authors concluded that there were no significant 

longitudinal differences between patients wearing RPDs and those not wearing them. 

Poor oral hygiene caused increased levels gingival inflammation in regions covered 

by the denture and apical to clasp arms.3 

 The results of well controlled 10 years logitudinal study on 30 patients with 

mostly bilateral RPDs were presented. Patients were recalled on yearly basis, and 

emphasis was given to proper oral hygiene and prostheitic service(occlusal 

adjustment, relining and repairs). No deterioration was found in any of the periodontal 

parameters. The same author presented after 25 years. No apparent changes took place 

regarding the periodontal condition.4 
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 A retrospective  study examined RPD patients populations from England, the 

Netherland and the United States with samples of 1 year and 5 year post treatment 

data. There was no mention of recall. This group of investigators found some 

statistically significant differences in some periodontal indices but within the range of 

inter examiner variability. Two cross sectional studies of the same patient population 

reported increased pocket depths around remaining teeth in RPD patients. The group 

of patients in these studies did not follow any recall and maintenance protocol and 

most RPDs did not have metal framework.5 

 The study that evaluated long term (5-year) periodontal changes in two groups 

of patients with moderate to advanced bone loss. One group was treated with distal 

extended, fixed cantilevered partial denture and the other was treated with RPDs. 

Both treatment groups showed no progression of periodontitis and all clinical indices 

remained stable over the observation period. 6 

 A study compared two matched groups of regular dental attendees and 

concluded that patients using RPDs were no more likely to have poor periodontal 

health that those who did not wear dentures. 7 

 Cross sectional study reported deterioration in three indices (plaque index, 

gingival index and loss of attachment) for abutment teeth group in a group of RPD 

patients. The RPDs were in use for 1.5 to 8 years and the group had been maintained 

only for a short term basis. The absence of hygiene recalls led to a deterioration of the 

level of oral hygiene. The importance of frequent hygiene and prosthetic maintenance 

appointments for RPD patients was also stressed in another cross sectional study.8 

 A study compared the effectiveness of two different RPD designs for 134 

patients with Kennedy Class I and Class II edentuolus conditions. One design used a 
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distal occlusal rest seat and guide plane along with a buccal cast circumferential clasp 

retainer. The other designed used the I-bar retianer and a mesioocclusal reat seat. No 

clinically significant changes were reported for any periodontal component in the two 

groups after 60 months. It must be noted that in this particular study patients were 

selected to meet fairly rigid general and periodontal health criteria, most of the 

abutment teeth were splinted and rigid quality control system was followed for the 

fabrication of the RPDs.9 

 A cross sectional study emphasized the importance of strict hygiene recall and 

maintenance with RPD wearers. Most of the patients examined had lost contact with 

their dentists, and as a result the majority of dentures were defective and the 

periodontal status had been compromised. The same conclusions were drawn in a 

cross sectional study of a group of periodontally compromised RPD weares.10 

 A cross sectional study examined a group of patients who had been treated 

with RPDs 6 to 12 years before. The authors reported that without regular recall only 

10.5% of the patients had maintained optimal oral hygiene. The periodontal condition 

of abutment teeth was identical to nonabutment teeth in the group of patients with 

optimal oral hygiene. As oral hygiene had deteriorated in the other groups of patients 

so did the periodontal condition of abutment teeth.11   
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CHOICE BETWEEN COMPLETE DENTURES AND 

REMOVABLE PARTIAL DENTURES 

One of the more difficult decisions to make for the partially edentulous patient 

involves making the choice of a complete denture over a removable partial denture. 

Many factors need to be considered when making such a decision and these generally 

fall under the categories of tooth-related factors, factors of comparative functional 

expectations between prostheses, and patient-specific factors. Because the difference 

between a tooth-tissue-borne prosthesis and a tissue-borne prosthesis can be 

important, especially since it is difficult for the partially edentulous patient to 

conceptualize the tissue-borne situation, such an irreversible decision is not trivial.  

An evaluation of the remaining teeth will determine whether any caries or 

periodontal disease exists. The decision as to whether a tooth is useful for inclusion in 

a prosthetic treatment plan can be made based on an understanding that with 

appropriate disease management the tooth provides a reasonable 5-year prognosis for 

survival. This takes into account the added functional demand by the prosthesis and a 

risk assessment for recurrent disease. Since this scenario concerns teeth with disease, 

the expectation is that tooth structure and/or support are compromised. The added 

functional burden along with a potentially increased risk for disease are important 

concerns when determining the long term benefit for retaining teeth with a removable 

partial denture.  

If the teeth can be maintained with a reasonable prognosis, the next questions 

to ask are "Do they require restoration with surveyed crowns?" and "How much 

improvement to the prosthesis support, stability, and retention do they provide?" If the 

expected prognosis for a given tooth is questionable, the costs associated with 
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restoration high, and the added benefit to the prosthesis low, the tooth should likely 

not be maintained unless the patient strongly desires to maintain all teeth. However, if 

the same scenario exists and the long-term impact on the support, stability, and 

retention of the prosthesis is great, the decision strongly favors keeping the tooth.   

The question of whether retained teeth offer a significant advantage to the 

prosthesis from a support, stability, and retention standpoint requires comparative 

evaluation of the potential denture-bearing foundations. If the expectation is that an 

edentulous arch would have unfavorable physical features (poor ridge form, poor arch 

configuration, displaceable mucosa, high frenal attachments, minimal denture bearing 

area, and/or an unfavorable jaw relationship) then retention of teeth is likely to 

provide a more significant benefit. If the retention of teeth can help prevent or delay 

age-related denture-bearing foundation changes seen with complete denture use, then 

retention of teeth can be of significant benefit.  

When evaluation demonstrates that the remaining teeth have no active disease, 

then the often negative impact of disease management on the prognosis is not a 

concern. The decision to maintain teeth is again based on risk assessment, the costs 

for use of the teeth, the added benefit to the prosthesis functional stability, and the 

comparative functional expectations between a mucosal-borne denture and a 

removable partial denture, which uses teeth for some support, stability, and retention.  

The remaining tooth location and distribution can also impact the decision to 

maintain teeth. It makes a difference if the remaining teeth are located only on one 

side of the arch. Having bilateral teeth remaining, especially if they are in similar 

locations (canines, canines/premolars-canines/premolars), offers advantages to 

prosthesis design and occlusal development compared with asymmetrical tooth 

locations. Some teeth may not serve well as a stabilizing component to a removable 
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partial denture and should not be maintained. If the remaining terminal tooth adjacent 

to a distal extension base is an incisor, the likelihood for long-term support, stability, 

and retention is poor. An additional factor to consider when deciding between a 

complete denture and a removable partial denture is whether there is strong patient 

desire to maintain teeth. As mentioned previously, because the change to a complete 

denture is a significant transformation, there must be sufficient discussion before 

making this decision. The dentist must be very clear that the patient understands the 

functional difference between a mucosal-borne prosthesis for all aspects of function 

(i. e., chewing, talking, etc) compared with the natural dentition or a removable partial 

denture.  

The uniqueness of the patient is again appreciated when discussing these 

issues with various patients. One patient may prefer complete dentures rather than 

complete oral rehabilitation, regardless of ability to pay. Another may be so 

determined to keep their own teeth that they will make great financial sacrifices if 

given a reasonable assurance of success of oral rehabilitation. The value of listening 

to the patient during the examination and the diagnostic procedures pays off 

significantly when the treatment options differ so vastly as the complete and 

removable partial denture often do. During the presentation of pertinent facts, time 

should be allowed for patients to express themselves freely as to their desires in 

retaining and restoring their natural teeth. At this time a treatment plan may be 

influenced or even drastically changed to conform to the expressed and implied 

wishes of the patient. For example, there may be a reasonable possibility of saving 

teeth in both arches through the use of removable partial dentures. With only anterior 

teeth remaining, a removable partial denture can be made to replace the posterior teeth 

by use of good abutment support and, in the maxillary arch, use of full palatal 
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coverage for retention and stability. If patients express a desire to retain their anterior 

teeth at any cost and if the remaining teeth are esthetically acceptable and functionally 

sound, the dentist should make every effort to provide successful treatment. If patients 

prefer a mandibular removable partial denture because of fear of difficulty in wearing 

a mandibular complete denture, then, all factors being acceptable, their wishes should 

be respected and treatment should be planned accordingly. The professional 

obligation to present the facts and then do the best in accordance with the patients' 

expressed desires still applies.  

Other patients may wish to retain remaining teeth for an indefinite but 

relatively short period of time, with eventual complete dentures a foregone 

conclusion. In this instance the professional obligation may be to recommend interim 

removable partial dentures without extensive mouth preparations. Such dentures will 

aid in mastication and will provide esthetic replacements, at the same time serving as 

conditioning restorations, which will make the later transition to complete dentures 

somewhat easier. Such removable partial dentures should be designed and fabricated 

with care, but the total cost of removable partial denture service should be 

considerably less.  

An expressed desire on the part of patients to retain only six mandibular 

anterior teeth must be considered carefully before being agreed to as the planned 

treatment. The advantages to the patients are obvious: they may retain six esthetically 

acceptable teeth, they do not become totally edentulous, and they have the advantage 

of direct retention for the removable partial denture that would not be possible if they 

were completely edentulous. Retaining even the mandibular canine teeth would 

accomplish the latter two objectives. The potential disadvantages relate directly to the 

patient keeping up with prosthesis maintenance procedures. The disadvantages relate 
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to the poor response of the anterior maxilla to functional stress concentrated from the 

opposing natural dentition. If the functional forces of occlusion are not well 

distributed, the natural anterior can concentrate stress to the anterior maxillary arch. 

The possible result of such poorly distributed functional force is the loss of residual 

maxillary bone, loosening of the maxillary denture because of the tripping influence 

of the natural mandibular teeth, and the loss of basal foundation for the support of 

future prostheses. However, if the maxillary anterior teeth are arranged to contact in 

balanced eccentric positions and patients comply with periodic recall to maintain 

these relationships, these problems are minimized. The prevention of this sequence of 

events lies in the maintenance of positive occlusal support posteriorly and the 

continual elimination of traumatic influence from the remaining anterior teeth. Such 

support is sometimes impossible to maintain without frequent relining or remaking of 

the lower removable partial denture base. The presence of inflamed hyperplastic 

tissue is a frequent sequela to continued loss of support and denture movement.  

Although some patients are able to successfully function with a lower 

removable partial denture supported only by anterior teeth against a complete 

maxillary denture, it is likely that undesirable consequences will result unless the 

patient faithfully follows the instructions of the dentist. In no other situation in 

treatment planning are the general health of the patient and the quality of residual 

alveolar bone as critical as they are in this situation. 
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GENERAL CONSIDERATION IN SELECTING THE 

PROSTHESIS 

Certain types and combination of oral prosthesis have proven themselves 

clinically to be superior to others, because of such diverse factors as the type of 

occlusion, the effect of gravity and the anatomical differences between the maxilla 

and mandible. These factors as well as the influence which they exert on the selection 

of prosthesis are the following: 

Type of Occlusion as a Factor in Selection of Prosthesis:- 

 The size and contour of the maxilla, as well as its relationship to the mandible, 

can be significant factors in selecting the most suitable prosthesis. In a mouth with 

prognathic relationship, for example, the mandibular teeth tend to stabilize the 

maxillary occlusion, whereas, the opposite is true with the Class II occlusion. 

Fortunately, in Class III relationship tends to be the rule more often than not, because 

of the normal pattern of bone resorption which is typical of the maxilla and mandible. 

After the removal of teeth the bone of the maxilla resorbs superiorly and medially 

(upwards and inwards) while the bone of the mandible resorbs inferiorly and laterally 

(downwards and outwards). Thus, the resorptive process tends to create Class III 

occlusion, which is favorable from the standpoint of mechanics for the stability of a 

prosthesis in either arch. However, it should be noted that the maxilla in the typical 

prognathic occlusion tends to be small, which must be counted an unfavorable factor 

from a standpoint of retention. 

The mandibular teeth exert an upward, forward thrust on the maxilla in the 

mouth with a retrognathic occlusion (Class II), which has tendency to dislodge a 

maxillary prosthesis. Hence, retention of maxillary teeth and construction of a partial 
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denture might be preferable in a mouth with an extreme Class II occlusion rather than 

to expose a complete denture to the disbalancing stresses generated by the mandibular 

teeth.  

The Occlusal Plane as a Factor:- 

 In assessing the relative merits of the maxillary removable partial denture as 

opposed to the complete denture for the patient whose maxillary teeth are tipped, 

rotated and extruded a profoundly important consideration is the character and 

orientation of the occlusal plane. If it is markedly disarranged and irregular due to the 

migration and extrusion of the remaining teeth, it may be virtually impossible to 

restore a harmonious occlusion with a partial denture. This means that the prognosis 

will be poor, not only for the maxillary teeth, but for the opposing mandibular teeth as 

well, because of the torsional to which they will be subjected.    

The Kennedy Class I Maxillary Denture:- 

 If the maxillary posterior teeth are extracted leaving only six maxillary 

anterior teeth, in the hope of realigning the hopelessly disoriented occlusal plane, the 

problem of both gravity and leverage must be connected with. The threat posed by 

gravity to retention of maxillary prosthesis that is retained only by anterior teeth is a 

serious one. If the denture is permitted to tilt to downward posteriorly it will exert 

torsional stress on the abutment teeth, a stress which will be magnified by a leverage 

factor introduced by the distal extension base. Unfortunately, the control of the 

leverage, unlike that in the mandibular partial denture, is difficult to achieve and the 

problem does not end with the mechanical difficulties formidable as they are. The 

crowns of the anterior teeth seldom present good contours for clasping nor do they as 

a rule lend themselves well to the preparation of proper lingual or incisal recesses for 
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the clasp rests. If the tooth is covered with a crown for the purpose of improving tooth 

contour for clasping, the problem of displaying gold in the anterior part of the mouth 

must be met. If esthetically pleasing restorations are placed on the anterior teeth, the 

problem of displaying a labial clasp arm remains. Usually a clasp arm in the anterior 

part of the mouth is difficult to conceal and unsightly when displayed. If a precision 

rest is employed as a clasp arm, the stress transmitted to the abutment through the 

key/ keyways device will be materially greater than the stress which would be exerted 

by a conventional clasp, unless a stress breaking device is employed. Stress breakers 

of course introduce problems of own.   

The Maxillary Complete Denture Opposed by the Mandibular Partial Denture:-     

Generally it can be said that the average patient will experience more 

difficulty becoming accustomed to the mandibular complete denture than to the 

maxillary. Hence the conventional clinical wisdom is to go to greater lengths to retain 

mandibular teeth which can contribute to the retention and stability of the prosthesis, 

in preferences to constructing a complete denture. Even when such teeth are lost after 

a relatively short period of service as abutments, the patient will have acquired a 

degree of neuromuscular skill in managing the prosthesis that will stand him in good 

stead as he takes on the more difficult challenges of controlling a complete denture. 

Fortunately the complete denture as opposed to the mandibular removable partial 

denture has proven itself in countless numbers of clinical cases to be a successful 

prosthodontic combination. 

The Mandibular Complete Denture Opposed To Natural Teeth:-    

There is wide divergence of opinion concerning the wisdom of constructing a 

complete denture to oppose natural maxillary teeth. Because of the difficult 
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mechanical problem which is posed, some highly regarded authorities consider such a 

procedure impractical. While it is true that the natural teeth have the potential of 

inflicting irreparable damage on the mandibular ridge, some cogent argument can be 

mustered for giving the plan consideration.  

 The key to the problem is the occlusal plane of the maxillary teeth and patient 

health, or more precisely his bone factor. If the occlusal plane is not deteriorated 

beyond the reclamation and the patient is in good health, the complete mandibular 

denture is a feasible approach to this type of edentulousness. However it is difficult to 

overestimate the importance of these two factors when making this decision. If the 

occlusal plane is markedly disarranged and cannot be restored to a near normal 

configuration by a combination of equilibration and restorative procedures, the 

prognosis must be considered very poor for the complete denture, and even less 

favorable for preservation of the mandibular residual ridge. 

 When the decision has been made to construct a complete denture to oppose 

natural maxillary teeth, the patient should be apprised of the problems inherent in the 

undertaking, so that he can assume a share of the liability. It is important, too, that 

such a patient be maintained in a state of optimal health and be nurtured with a 

balanced diet, that the fit of the mandibular denture be maintained, and that it be 

removed from the mouth for atleast 8 of the 24 hours. 

Recommending No Prosthodontics Treatment:-   

 Occasionally, a patient seeks treatment whose loss of function is so minor as 

to cast doubt on the advisability of prescribing any prosthesis at all. The patient with a 

second and third molar missing one quadrant of either the maxilla or mandible is a 

typical example. In order to restore such unilateral space prosthesis would have to be 
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made up of lingual bar and two or three clasps, in addition to the denture base and the 

replacement tooth. It is open to question whether the improvement in function, 

comfort  and oral health provide by such a prosthesis would justify in the patient mind 

the inconvenience and annoyance of adapting to such a relatively large bulk of foreign 

material.   

EXTRAORAL FACTORS WHICH INFLUENCE THE TYPE OF 

PROSTHODONTICS SERVICES TO BE PRESCRIBED:- 

There are multitude of factors that may influence the decision making process, 

some related directly to oral condition and other more accurately described as 

extraoral factors. The importance of extraoral factors should not be underestimated; 

indeed they may at times play a pivotal role in the decision making.  

Age: -  

 The age of the patient may influence the choice of prosthodontic service from 

several standpoints. For example the patient under 25 years age should, as a rule, not 

be rendered completely edentulousness unless there is no feasible alternative. When 

age is factored into the decision making process it is important to bear in mind the fact 

that individual of the same age frequently differ over wide gradient, both 

physiologically and in mental outlook. This may be explained by recognizing three 

��
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who has lived 60 years might be 50 years of age physiologically and psychologically 

and unfortunately the converse is true. 

General health:- 

 Except in unusual circumstances the patient who is poor health should be 

spared the trauma of long, arduous dental operations. This may contraindicate 
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extensive rehabilitation procedures which under different circumstances might be the 

ideal treatment. Radical disruption of the oral status quo should be avoided until the 

health of such patient can be returned to a level that is for him atleast optimal. The 

interim partial denture is sometimes the prosthesis of choice in the preference to the 

complete denture, the temporary partial denture instead of fixed partial denture. The 

rebase or reline, as well as the use of tissue treatment materials, may be a better 

approach than prescribing the construction of a prosthesis requiring an extended series 

of lengthy appointments. 

Sex:- 

 In general, the female tends to have a higher vanity index that is to place a 

greater value on the esthetic excellence of the prosthesis, than does the male. 

Generally it can be said that the female is more apt to equate loss of teeth with the 

process of aging or the state of old age. Accordingly, she may insist on retaining 

natural teeth of dubious value long after her male counterpart has accepted and grown 

accustomed to his complete denture. Similarly, some compromise with mechanical 

excellence is sometimes warranted on order to effect an improved esthetic result. 

Economic considerations: -  
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serviced can hardly be ignored.  

The complete denture is the least costly prosthesis to construct as well as to 

maintain. For this reason it must sometimes be prescribed in circumstances under 

which another type of prosthesis or combination of prostheses would be more nearly 
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ideal were it not for economics. Partial denture service will inevitably require a higher 

fee initially than complete dentures, as well as higher follow-up maintenance. When a 

removable partial denture service is prescribed, one or more restorations are usually 

needed, root canal therapy as well as crowns and inlay may be indicated, and 

periodontal therapy is a likely prerequisite, all of which add to the expense. Not to be 

overlooked is the possibility of abutment failure, an occurrence which would entail 

the additional expense of adding a segment to the prosthesis or perhaps of remaking it 

entirely. If the cost of the removable partial denture and its corollary treatment is 
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though the removable prosthesis might be more ideal.  

Socioeconomic background:- 

 Closely related to the foregoing is the socioeconomic background of the 

patient. A familiar figure is the stenographer who takes meticulous care of her 

dentition and who seeks the finest dental care available irrespective of cost. Equally 

familiar is the affluent executive who is too preoccupied with business affairs to give 

more than cursory attention to his dental needs, who insists that any treatment which 

he receives be the most expedient available, and that it requires only a bare minimum 

of time. The point thus illustrated is that the treatment recommended should not be 
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The Desires and Attitude of the patient:- 
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remaining natural teeth should not be overlooked because , in some circumstances, it 

may play a pivotal role in the decision making process. This draws attention to the 
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fact that the attitude of the public towards the retention or loss of the natural teeth and 

the wearing of an oral prosthesis covers strikingly wide range of opinion.  

Occupational factors: -  
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service. Individuals who hold public office, construction workers, farmers and 

professional people typically assign vastly diverse values to the various facets of 

prosthodontic service. For example, the professional person may require an immediate 

denture service while the construction worker might have a strong preference for 

having the denture made by conventional methods. Similarly, individual who engage 

regularly in contact sports should be given special consideration when prescribing a 

prosthesis as a result of sudden impact, has been known to occur and is fraught with 

serious implications. The removable prosthesis has the advantage of being readily 

removed from the mouth while the person is engaged in the sports, while the fixed 

type of prosthesis has merit in the fact that under normal circumstances it cannot be 

dislodged and swallowed or aspirated. 

The Time factor:-   

 Under some circumstances the prosthesis that would be ideal is not feasible 

because sufficient time cannot be made available to accomplish all of the necessary 

treatment. An example is the school teacher who needs a complete maxillary denture, 

but who must postpone extractions until a time of the year when school is not in 

session. An interim removable partial denture might be the most suitable prosthesis in 

such an instance 
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CONDITIONS WHICH MILITATE FOR THE REMOVABLE PARTAIL 

DENTURE:- 

In general, the removable partial denture is prescribed when the fixed type of 

prosthesis cannot be employed or when the attributes of the removable partial are 

considered advantageous in a particular set of circumstances. Advantages of the 

removable partial denture are: 

1. The fewer number of appointments needed 

2. The lessened amount of intraoral instrumentation required  

3. The lower cost 

4.  The fact that it is possible for the patient to maintain a very high order of oral 

hygiene  

The Distal Extension Base:-  

 Although a small pontic is sometimes cantilevered distally from the crown of 

terminal abutment tooth most edentulous spaces not bounded at both ends by teeth 

suitable as fixed partial denture abutments are best restored by a removable 

prosthesis. 

Long Span or Less Than Ideal Abutments:-  
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removable partial denture should be prescribed. For example a span from third molar 

to cuspid is too long for a fixed prosthesis because it places too much buccolingual 
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For Children and Adolescents:-  

 The removable partial denture is often the prosthesis of choice for the youthful 

patient whose pulp chambers are typically large hence unusually vulnerable to injury 

from instrumentation. 

For Cross Arch Bracing:-  

 When the two side of a removable partial prosthesis are connected across the 

midline with rigid connector all of the teeth involved receive support from the 

prosthesis as well as from each other. The result is mutual sharing of stress which is 

beneficial to all of the structures that play a role in supporting, stabilizing or retaining 

the prosthesis. Hence the removable partial denture may offer advantages over the 

fixed type of the prosthesis when periodontally weakened teeth must be stabilized by 

splinting. Splinting by fixed methods stabilizes the teeth well in a mesiodistal 

direction, but is not nearly as effective in stabilizing them buccolingually. 

To Obturate a Palatal Cleft:-  

 When an opening in the palate communicates with the nasal cavity it can best 

be closed by either the denture base or the major connector of a removable partial 

denture. This draws attention to the fact that when there are natural teeth remaining in 

the mouth with a palatal cleft they should be salvaged if at all possible, because they 

can make an invaluable contribution to the support, stability and retention of a 

prosthesis. The prosthesis retained by the clasps is far superior to the complete 

denture because of the difficulty in obtaining adequate retention and stability with the 

latter. By any reckoning natural teeth are the finest retentive aids that a cleft palate 

patient can possess and they should be retained for as long as it is possible to do so. 
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To Restore Facial Contour:-  

 A removable prosthesis can be used to provide a bulk of acrylic resin in order 

to compensate for bone loss which has occurred as a result of an accident or from 

excessive resorption. Such a requirement is encountered most frequently in the 

anterior part of the mouth where a bulk of acrylic resin is needed so that the anterior 

prosthetic teeth can be brought out labially to align them better with the remaining 

natural teeth. In addition the flange provides needed support for the lips so that it can 

drape naturally over the replacement teeth thus restoring a pleasantly natural 

appearance. 

As a Transitional prosthesis:-  

 A removable partial denture may be best for the patient who because of age or 

systemic illness does not possess the physical stamina to undergo the replacement or 

the oral surgery needed for complete dentures. Similarly, the removable partial 

denture may provide a solution for the individual who, for psychological reasons, 

cannot face with equanimity the loss of the rest of his natural teeth even though it 

might be the treatment of choice from a clinical standpoint. A partial denture may 

enable such an individual to make the transition to complete edentulousness with a 

minimum of psychic trauma. 

Shortened Life Expectancy:-  

 The removable partial denture may be the most suitable prosthetic service for 

the patient whose normal expectancy has been drastically curtailed because of a 

systemic illness such as leukemia. The overriding objective in such an instance is to 

provide the patient with a prosthesis with which he can eat and function comfortably 

in the present and immediate future.  
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Alteration of Vertical Dimension:- 

  When an increase in the vertical dimension of occlusion is contemplated as a 

part of the overall treatment, the removable partial denture  may play an important 

role in determining the exact amount of vertical opening that the patient requires. It is 

usually advisable to accomplish an alteration in the vertical dimension in not less than 

two steps. A temporary removable prosthesis is first made in which the vertical 

dimension is increased a tentative amount and then the patient is closely observed for 

signs or symptoms of either over or under closure. If the increased opening proves to 

be a satisfactory amount, a more permanent type of prosthesis, fixed or removable 

may be constructed at a later date. 

Unblemished Abutments:-  

 The patient with a caries free mouth may strenuously object to the mutilation 

of unblemished teeth for the sole purpose of serving as abutments for a fixed 

prosthesis. The removable partial denture may be the preferred treatment under the 

circumstances. 

The Diabetic Patient: -  

 The diabetic patient, even though controlled by diet and drugs may experience 

an immoderate amount of difficulty in wearing any oral prosthesis with comfort. This 

is due in large measure to the increased susceptibility of the mucosa to traumatic 

injury, and its propensity for delayed healing. Such a patient will probably fare better 

with a prosthesis that is least partially stabilized and supported by natural teeth than 

with a complete denture.  
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The Extreme Atrophic Residual Ridge:-  

 The patient with an extremely atrophic residual mandibular ridge may fare 

better with as few as two natural teeth to stabilize, retain, and help support a 

removable partial denture, than he would with a complete denture. If the teeth are 

healthy and reasonably stable their use as abutments should be considered, even on a 

pro tem basis, in preference to extraction, because a complete denture will in all 

probability be more difficult for the patient to wear comfortably.  

The Patient with a Previous Unsatisfactory Prosthetic Experience: -  

 The patient who has had an unsuccessful experience with a removable partial 

denture may have acquired a strong aversion to this type of prosthesis and may insist 

that the remaining natural teeth be extracted and a complete denture inserted. If this 

course of action is clearly not in his best interests an effort should be made to 

ascertain the reason for the dissatisfaction with the rejected prosthesis. 
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CONCLUSION 

 The RPD is associated with an increased risk of caries and, to a lesser extent, 

periodontal disease, especially in the long term and in patients with poor oral health 

maintenance. Prophylactic oral health treatment with an RPD is questionable. The 

presence of sound abutment teeth in a well-maintained mouth strengthens the 

indication for a RPD. If provision of a conventional FPD is not possible because of 

extensive loss of teeth and implant treatment is not realistic, the clasp-retained RPD is 

a valid alternative. The application of optimal biologically related design principles 

may reduce RPD-related risks. The risk of low patient acceptance of an RPD must be 

considered. Economic considerations are strong indications for RPD treatment. 
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ABSTRACT 
 

The eye is a vital organ not only in terms of vision but also being an important component of facial 
expression. Loss of an eye or a disfigured eye has a far-reaching impact on an individual’s 
psychology. Additionally it affects ones social and professional life. The need for artificial eye’s can 
sometimes be made satisfied by stock prosthesis that are available in standard sizes, shapes and 
colors. 
Proper positioning of the iris disk in the sclera is vital in fabricating the custom made artificial eye to 
mimic natural appearance if not may result in squint eyed appearance. 
There are many techniques to fabricate the ocular prosthesis to mimic the natural eye. The present 
technique is simple and economical to fabricate the ocular prosthesis with commercially available 
color contact lens. 
 
Keywords: Eye prosthesis; iris; ocular prosthesis. 
 

1. INTRODUCTION 
 
The loss or missing of any part of the face may affect the social and mental well being of the patient.                                                     
In such cases, maxillofacial prosthesis will help in improving the patient’s appearance, function and 
psychological attitude by restoring the lost structures [1,2]. The rehabilitation with maxillofacial 
prothesis aims to restore an effective division between oral, nasal or orbital cavities and gives faster 
reconstructive possibilities, simplifying the post-surgery period and trying to recover an adequate 
patient lifestyle [3,4].

 

 
Eye is a vital organ in terms of vision and an important component of facial expression. The loss or 
absence of an eye may be caused by a congenital defect, irreparable trauma, tumor, a painful blind 
eye, sympathetic ophthalmia [5,6]. Such an adversity may have a prodigious emotional and 
psychological impact on the patient with loss of function [7,8]. The possible prevention of sympathetic 
ophthalmia and cosmetic reasons may necessitate surgical intervention resulting in removal of the 
eyeball [9,10].

 

 

Peyman, Saunders and Goldberg (1987), categorized the surgical removal of the eye in to three 
types: 1) Enucleation- which involves removal of globe and attached potion of the optic nerve. 2) 
Eviseration- which is removal of globe leaving the sclera and extra ocular muscles intact. 3) 
Exenteration- radical removal of the eye, adnexa, and part of the bony orbit [11,12]. Today, most 
patients have good cosmetic results following the removal of and eye. However, even an exquisite 
surgical technique cannot prevent complications in the immediate and long-term follow-up of these 
sockets, making these patients challenging for the Oculoplastic Surgeon [13]. 
 
The disfigurement associated with eye loss can cause significant physical and emotional disturbance. 
[14] For effective management of such cases multidisciplinary treatment approach is required [15,16]. 
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Most patients experience significant stress, due to primarily adjusting to the functional disability 
caused by eye loss and to social reaction to facial impairment. Rectification of this deformity at the 
earliest is necessary to promote physical and psychological healing for the patient and to improve 
social acceptance [17]. Therefore, the combined efforts of the ophthalmologist, the plastic surgeon, 
and the maxillofacial prosthodontist are essential to restore the patient’s quality of life. 
  

2. CASE REPORT 
 
A 30 year old female patient reported to Department of Prosthodontics and Crown and Bridge, KLE 
V.K. Institute of Dental Sciences, Belagavi, with the chief complaint of ill fitting eye prosthesis of the 
right eye and also not happy with the present prosthesis. 
 
On history, right eye was removed 2 years back. On clinical examination, it was observed that the 
right eye was enucleated without any abnormality of the palpebral fissure on opening and closing 
movements of the eye. The enucleated eye was thoroughly examined for the muscular abnormality, 
internal anatomy of the socket in resting position, condition of the conjunctiva, depth of fairness and 
presenting of Cal de sac to decide the type of custom ocular prosthesis that would meet the needs of 
the patient [18] (Fig. 1). 
 
For the fabrication of the custom ocular prosthesis, the primary impression of the defected eye socket 
was made using elastomeric impression material (Aquasil LV, DENTSPLY, USA) by injecting the 
material in to the eye socket using 2 ml disposable syringe (UNLOCK, Hindustan syringes & medical 
devices Ltd, India) (Fig. 2). 
 

 
 

Fig. 1. Right eye defect 
 

 
 

Fig. 2. Primary impression of the defect 
 



Impression was poured with die stone (Kalrock, Kalabhai Karson Pvt Ltd, India) and then custom tray 
was made using auto polymersing acrylic resin (DPI
making the final impression the custom tray is attached to the hub of the di
 
Final impression was made using by elastomeric impression (Aquasil LV, Dentsply, USA) material by 
injecting through disposable syringe. Cast was poured and basic sclera wax
using modeling wax (Hindustan model
was done of the basic sclera wax- 
contours of the prosthesis by opening and closing functio
the position of the iris, the transparent graph grid method was used.
 
In this method, the mid line was marked passing through the forehead, tip of the nose and center of 
the chin. The distance from left eye medial cantus and center of the pupil to 
measured followed by equidistant symmetrical markings were done for the right eye on the graph grid. 
This marked graph grid was used for 
sclera, shade selection was done from 
dewaxed. 
 

 
Fig. 3. Conformer for the final impression

 

 
Fig. 4. Try in of sclera wax pattern

 
To achieve the selected shade of the sclera, before mixing, the blue coloured
dipped in the heat cure monomer to get the bluish tinge and then the polymer was added (DPI, Self
cure tooth molding powder). To this mixture fibers of red silk were added in the mixture to customize 
veins. Curing, deflasking and finishing was done for the customized sclera portion.
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oured with die stone (Kalrock, Kalabhai Karson Pvt Ltd, India) and then custom tray 
was made using auto polymersing acrylic resin (DPI-RR Cold Cure, Dental Products of India). For 
making the final impression the custom tray is attached to the hub of the disposable syringe (Fig. 3).

Final impression was made using by elastomeric impression (Aquasil LV, Dentsply, USA) material by 
injecting through disposable syringe. Cast was poured and basic sclera wax-conformer was made 
using modeling wax (Hindustan modeling wax No.2, The Hindustan Dental Products, and India).Try in 

 conformer (Fig. 4). Wax was added or trimmed to achieve proper 
contours of the prosthesis by opening and closing functional movements of the eyelids [18
the position of the iris, the transparent graph grid method was used. 

In this method, the mid line was marked passing through the forehead, tip of the nose and center of 
the chin. The distance from left eye medial cantus and center of the pupil to the midline was 
measured followed by equidistant symmetrical markings were done for the right eye on the graph grid. 
This marked graph grid was used for the consecutive appointments [18]. (Fig. 5) For customization of 
sclera, shade selection was done from the left eye. Adjusted wax-conformer was then invested and 

 

Fig. 3. Conformer for the final impression 

 

Fig. 4. Try in of sclera wax pattern 

To achieve the selected shade of the sclera, before mixing, the blue coloured articulating paper was 
dipped in the heat cure monomer to get the bluish tinge and then the polymer was added (DPI, Self
cure tooth molding powder). To this mixture fibers of red silk were added in the mixture to customize 

nishing was done for the customized sclera portion. 
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For customization of iris part colored contact lenses (O2 Max – Lot N o: SP20151228) were used to 
match the adjacent natural eye. Brown colored contact lens was selected which had brown radial 
coloration on a transparent colorless base.  
 

 
 

Fig. 5. Facial markings transferred using transparent grid 
 
To mimic base color, at the selected locations, iris was painted with black acrylic color and on top of it 
brown colored contact lens was placed after adjusting their size according to the iris of left eye (Fig. 
6). Followed by a thin layer of Clear acrylic resin (DPI-RR Cold Cure, Dental Products of India) was 
veneered on the outer surface of the prosthesis to secure the lens. The final prosthesis was subjected 
to finishing and polishing.  
 

 
 

Fig. 6. Brown contact lens placed on customized sclera 
 

A prosthesis was then inserted and evaluated for the fit, comfort, retention and esthetics [19].  The 
necessary corrections were carried out and post insertion instructions were given to the patient and 
follow-up check-up was scheduled (Fig. 7). 



 
Fig. 7. Pre and post operative

 

3. DISCUSSION 
 
The rehabilitation of the orbital defect is a complex task. Eye defects constitute an important 
maxillofacial deficiency, which requires prosthetic replacement. A custom
provides lifelike natural appearance by reproducing natural color,
and intimate tissue adaptation. Positioning of the iris is an important step in fabrication of the custom
made ocular prosthesis, which helps to achieve better aesthetics and self esteem of the patient.
 
To orient the iris bilaterally symmetrical, its placement in the sclera is very critical. Many methods 
were advocated to orient the iris, pupillometer was suggested by Roberts for precise alignment of the 
pupil but it may not feasible to use in all cases. 
 
The method described in this article involves the simple procedure of using transparent grid template 
to accurately locate and position the iris on the custom made ocular prosthesis rather than relying
purely on visual assessment [20]. 
 
Custom ocular prosthesis has many advantages like improved esthetic  appearance, proper fit to the  
shape of the socket, retains muscular activity and prevents collection of th
[21]. Using contact lenses for customization of the ocular prostheses presents goo
more lifelike appearance. The present technique requires minimal artistic skills, easy availability of the 
material, simple and less time consuming procedure but however the long term evaluation is required 
for the aging related changes and color stability of the ocular prosthesis.
 
Post-insertion care of prosthesis [22

 
1. Prosthesis should be removed once a day to be cleaned

motion of the ball of the finger or thumb. Foreign substances should be 
washed with mild soap and brush.

2. Skin in contact with prosthesis should be cleaned.
3. The prosthesis should not be worn while sleeping Prosthesis is stored in a container away from 

direct light or heat. Isopropyl alcohol may be use
4. To prevent premature discoloration of the prosthesis, it should not be exposed to cigarette 

smoke.  
 

4. CONCLUSION 
 
There are several techniques to customize ocular prostheses. This technique helps us to customize 
ocular prosthesis by using commercially available lens in an easy way by reducing time and 
materials.  
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Fig. 7. Pre and post operative 

The rehabilitation of the orbital defect is a complex task. Eye defects constitute an important 
maxillofacial deficiency, which requires prosthetic replacement. A custom-made eye prosthesis 
provides lifelike natural appearance by reproducing natural color, contour, size, symmetry, orientation 
and intimate tissue adaptation. Positioning of the iris is an important step in fabrication of the custom
made ocular prosthesis, which helps to achieve better aesthetics and self esteem of the patient.

iris bilaterally symmetrical, its placement in the sclera is very critical. Many methods 
were advocated to orient the iris, pupillometer was suggested by Roberts for precise alignment of the 
pupil but it may not feasible to use in all cases.  

escribed in this article involves the simple procedure of using transparent grid template 
to accurately locate and position the iris on the custom made ocular prosthesis rather than relying

ny advantages like improved esthetic  appearance, proper fit to the  
shape of the socket, retains muscular activity and prevents collection of the ocular fluid in the cavity 

]. Using contact lenses for customization of the ocular prostheses presents good aesthetics and 
more lifelike appearance. The present technique requires minimal artistic skills, easy availability of the 
material, simple and less time consuming procedure but however the long term evaluation is required 

d color stability of the ocular prosthesis.  

insertion care of prosthesis [22]:  

Prosthesis should be removed once a day to be cleaned-The adhesive is removed with a rolling 
motion of the ball of the finger or thumb. Foreign substances should be removed 
washed with mild soap and brush. 
Skin in contact with prosthesis should be cleaned. 
The prosthesis should not be worn while sleeping Prosthesis is stored in a container away from 
direct light or heat. Isopropyl alcohol may be used to remove the oily residue.  
To prevent premature discoloration of the prosthesis, it should not be exposed to cigarette 

There are several techniques to customize ocular prostheses. This technique helps us to customize 
rosthesis by using commercially available lens in an easy way by reducing time and 

As per international standard or university standard, patient’s written consent has been collected and 

per international standard or university standard written ethical approval has been collected and 
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^

Introduction
Stroke is a major health problem. It is the third leading cause

of death and leaves many of its survivors with physical and
mental disabilities, thus creating a major social and economic
burden. (1)

Depression after stroke having both biological and psycho-social
dimensionscontinuestobelargelyunrecognizedandfrequentlyuntreated.

Objective
The purpose of this study was to examine the characteristics of

depression in post stroke survivor's Sudanese patients.

^
Methods

In a descriptive cross sectional study of 45 consecutive patients
who were admitted to hospital or attending the rehabilitation
program within the four hospitals in Khartoum province for sequel
of their first stroke. The diagnoses of depression based on DSM-IV
diagnostic criteria

^
, and added to that

^
, semi- structured present

Mental State Examination was also used

^
Results

Depression was statistically significant among stroke patients,
and difference between male and female was not statistically
significant. Depression was more common among age group (36–
45), and also among severely disabled patients, when compared with
mildly disabled patients,but differences were not statistically signif-
icant. Post stroke depression (PSD) was common among those with
right sided weakness, and patients had physical morbidity.Depres-
sion was common among patients with hemorrhage, but the
differences between the group were non significant.

Conclusion
There was high prevalence rate of depression among stroke

patients. Results suggest that the left Hemisphere lesion, age group
(younger individuals), severity of disability

^
, and physical co morbid-

ity play a major risk factors in post stroke depression.
^
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Introduction
Frontotemporal dementia-motor neuron disease (FTD-MND) is

diagnosed when both FTD and MND diagnostic criteria were fulfilled.
The mode presentation of FTD-MND is currently unknown. This
study used a data-driven approach to investigate the mode of
presentation and profiles of behavioural and language disturbances
in FTD-MND and compared these to other FTD phenotypes.

Methods
31 FTD-MND, 119 bvFTD, 47 PNFA, 42 SD patients and 127

controls underwent clinical, neuropsychological and neuroimaging
assessments. Z-transformed scores were used to compare the
severity of behavioural and language domains in each disease group.
Two-step cluster analysis profiled patient subgroups. Voxel-based
morphometry and tract-based spatial statistics investigated differ-
ential patterns of neuroanatomical changes.

^

Results
The initial symptoms in FTD-MND included: simultaneous onset

of FTD and MND (22.6%), behavioural disturbances (32.3%), mixed
behavioural-language presentation (29%), language impairments
(10%) and others (6.1%). The frequency and severity of behavioural
and language deficits in FTD-MND lie between those seen in the
recognised FTD phenotypes. Z scores revealed mixed and comparable
behaviour and language deficits in FTD-MND, whereas deficits of
language or behaviour predominated in other FTD phenotypes. Three
FTD-MND subgroups (‘mild mixed’, ‘moderate-severe mixed’ and
‘behaviour-dominant’) were identified, demonstrating distinct pat-
terns of cortical atrophy and white matter degeneration. Further-
more, disturbances of forceps minor and right uncinate fasciculus
correlated with disease severity and clinical deficits in FTD-MND.

Conclusion
The mode of presentation in FTD-MND distinct from that seen in

FTD phenotypes. FTD-MND is highly heterogeneous, both in behav-
ioural and language deficits and in disease severity. The variable white
matter degeneration may underlie clinical heterogeneity.

doi:10.1016/j.jns.2019.10.350
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Introduction
Cerebral venous sinus thrombosis (CVST) is an important cause of

stroke in young and has a favourable outcome. Long term sequelae of
CVST include motor disability, cognitive impairment, depression,
anxiety, fatigue, impaired employment and poor quality of life.

Objective
To evaluate depression and quality of life after CVST.

^

Methodology
Patients were recruited from our CVST cohort who completed at

least one year after discharge. Quality of life was assessed using
Stroke-Adapted Sickness Impact Profile (SA-SIP 30) and Hamilton
Depression scale (HAM-D).

^

Results
One hundred patients (60 men, 40 women) were included in the

study. Their age ranged from 14 to 60 years (34.97 ± 10.06). The
interval from discharge to assessment of quality of life was 2.2 ± 1.6
years. Ninety-eight percent of patients had good modified Rankin
score at follow-up. SA-SIP 30 did not reveal any functional disability
for physical functioning. Seven had impairment for psychosocial
domain despite having good modified Rankin scores. Thirty patients
had depression. Patients with higher mRS at discharge had increased
presence of depression. Quality of life scores did not correlate with
presence of seizure, headache, infarction and sinuses involved.

Conclusion
This is the first Indian study demonstrating depression in patients

with CVST and use of SA-SIP to assess quality of life in them.
Occurrence of depression in CVST is as high as in arterial strokes.

Keywords: Cerebral venous sinus thrombosis, Quality of life, Post-
stroke depression, Hamilton depression scale

doi:10.1016/j.jns.2019.10.351
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Zeitgeber mediated circadian dystonia resulted neuronal
excitotoxicity, hippocampal stress and dementia in rat

P. Pr, R. Goyal
Shoolini University, School of Pharmaceutical Sciences, Solan, India

Background
Circadian clock drives for 24 h and mediates the rhythm by

external Zeitgebers including light, temperature and redox state
through retinohypothalamic tract in suprachiasmatic nucleus. Shift
workers and nurses experienced an increased risk of memory deficit
and impaired sleep due to Circadian rhythm disruption.

Objective
To investigate the neuronal circuitry of Circadian rhythm

disruption and caused memory and cognitive impairments in rats.

Methods
Adult male Wistar rat weighing 200–240 g was employed with

n = 6. Circadian rhythm disruption was induced by subjecting

animals to light/light and dark/dark conditions 24 × 7 for 5 months.
Test drugs were given i.p. for three months.

Results
Exposure of L/L depicted circadian dystonia which further caused a

significant neurological alterations as increased latency (35.88± 2.3),
reduced dwell time (28.7 ± 3.9), no. of entries (4.5 ± 1.6) to target
quadrant inMorris watermaze; reduced spontaneous alterations (18.5
± 2.5) for working memory on Y maze; and reduced memory of
exploration (26.1 ± 1.6) in NORT. L/L-induced significant increase in
glutamate in hippocampus, cortisol and oxidative markers in brain.
Melatonin (80 μg/kg) significantly ameliorated the state of neuronal
function. Dextromethorphan (20 mg/kg) antagonized glutamate
excitotoxicity on NMDA and showed significant restoration, in compar-
ison to L/L.Mifepristone (500μg) showed similar restoration ofmemory
cognition by cortisol antagonism. The histological study was also done.

Conclusion
L/L alterations in circadian dysfunction caused significant abro-

gation of memory and cognition due to excitatory impulses,
glutamate and cortisol during active phase in day time. Melatonin
acted as a negative regulator in the brain during inactive phase and
prevented cognitive impairments.

doi:10.1016/j.jns.2019.10.352
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Cerebrovascular autoregulation impairments and postoperative
cognitive deterioration after cardiac surgery

Y. Hamarata, V. Petkusa, R. Zakelisa, B. Kumpaitieneb, M. Svagzdienec,
E. Sirvinskasc, S. Krakauskaitea, A. Ragauskasa, R. Benetisc
aKaunas University of Technology, Health Telematics Science Institute,
Kaunas, Lithuania
bKaunas Klinikos, Clinic of Cardiothoracic and Vascular Surgery, Kaunas,
Lithuania
cLithuanian University of Health Sciences, Institute of Cardiology,
Kaunas, Lithuania

Post-operative cognitive dysfunction (POCD) occurs in 33–83% of
patients after cardiac surgery with cardiopulmonary bypass (CPB).
Intraoperative real-time non-invasive monitoring of patient-specific
cerebrovascular autoregulation (CA) may help to prevent POCD by
detecting individual critical limits for mean arterial blood pressure
(MAP) outside which CA is impaired. Objectives of the study were
to investigate the association between CA dynamics and POCD. (See
Fig. 1.)

The observational study of non-invasive ultrasonic CA monitoring
included 59 patients undergoing elective coronary artery bypass
graft surgery with CPB. Non-invasive ultrasonic CA monitor based on
intracranial blood volume (IBV) fluctuations' measurement in the
brain parenchyma and identification of real-time volumetric reactiv-
ity index (VRx(t)) was used in order to identify dynamics of CA
changes during CPB.

22 patients experienced POCD, 37 patients (63%) showed no
cognitive deterioration. The duration of the LCAI event was found
reliably associated with occurrence of POCD. The critical duration of
the LCAI event was 5.02 min (odds ratio14.5; CI3.9-51.8) for studied
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Prospective assessment of the impact of cardiac surgery on
cognitive function

P. Reddya, A.O. Sarojaa, K.R. Naika, R. Saldanhab
aKLE Academy of Higher Education and Research, Neurology, Belagavi, India
bKLE Academy of Higher Education and Research, Cardiovascular and
Thoracic Surgery, Belagavi, India

Background
Alteration of cognitive functions had been reported after surgery.

Cardiac surgery is associated with changes in hemodynamic status of
patients perioperatively and could alter their cognitive status. This
preliminary study aims at prospective evaluation of the cognitive
functions in patients undergoing cardiac surgery.

Objective
To assess the impact of cardiac surgery on overall cognition and

different cognitive domains.

Material and methods
Patients with no history of dementia were recruited after

obtaining informed consent. Demographic data, vascular risk factors
and perioperative hemodynamic data were documented. All the
patients underwent Addenbrooke Cognitive Examination III (ACE-III)
before and after one week of surgery.

Results
Sixty patients were recruited (38 men, 22 women) whose age

ranged from 24 to 78 years (55.21 ± 11.54) of whom 21 were
illiterate, 38 monolingual, 12 bilingual and 10 multilinguals. Twenty-
eight were operated on-pump and 32 off-pump. Preoperative ACE-III
scores ranged from 38 to 98 with lower scores in illiterate subjects
(69.47± 15.69) and women (71.27± 15.37). Postoperative ACE-III
scores ranged from 40 to 99 and the overall scores did not differ
between preoperative (80.15 ± 13.64) and postoperative assessments
(81.38± 14.28). Memory domain scores increased postoperatively
from 18.96 ± 4.97 to 20.08± 5.15 (P 0.013) with more pronounced
increase in patients who were educated, younger than 55 years and
were operated on-pump. There was no change in other domains of
ACE-III. After surgery twenty patients had reduction of ACE-III scores
which was greater in patients with lower baseline scores.

Conclusion
Postoperative cognitive decline is greater in patients with lower

baseline scores and they require follow-up.

doi:10.1016/j.jns.2019.10.975
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Frontal presentation of Alzheimer’s Disease

S. Daoud, N. Farhat, S. Sakka, O. Hdiji, K. Moalla, H. Haj Kacem, M.
Damak, C. Mhiri
Habib Bourguiba University Hospital- Sfax -Tunisia, Neurology depart-
ment, Sfax, Tunisia

Introduction
Besides its typical amnesic presentation, focal atypical presenta-

tions of Alzheimer’s disease (AD) have been described, such as
frontal variant. It’s a rare phenotype described in patients presenting
prominent behavioural deficits.

Results
Three patients were diagnosed with frontal variant of AD. The age

at onset of symptoms was 80 years. At the onset of the disease, all
patients had predominantly inert behavior presentation. Neuropsy-
chological tests showed impairment in global cognitive efficiency
(MMSE 15/30). There was an episodic memory deficit characterized
by a low free recall (free recall score = 1/10) not normalized with
cueing (total recall = 1/10). Mental flexibility and the abilities of
conceptualizing and programming were severely impaired on the
copy of Rey complex figure. Dysexecutive deficits were present in all
patients (BREF Test = 8/18). One patient presented gestural apraxia.
Verbal fluencies were reduced, both in phonemic (score = 2/28) and
categorical modalities (score = 2/28).

Our patients were evaluated with the NPI. All of them had severe
behavioral and psychological Symptoms (Global score = 44/ 144).
Brain SPECT showed hypoperfusion in dorsolateral prefrontal cortex.
CSF biomarkers showed low Aβ42 (329 pg/mL), high Tau (1073 pg/
mL) and high P-Tau (97 pg/mL), in favor of an AD diagnosis.

Discussion and conclusion
Frontal variant of AD is a rare form in which patients present

severe behavioral and psychological Symptoms. By using physiopath-
ological markers, such as CSF markers, it is now possible to establish a
biological diagnosis of AD in these focal cortical syndromes, and to
propose a specific treatment for them.

doi:10.1016/j.jns.2019.10.976
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Overnight switching from levetiracetam to brivaracetam

S.P. Javier, M. Fañez, L. Abraira, E. Santamarina, S. Florez, M. Toledo
Epilepsy Unit, Neurology, Barcelona, Spain

Objective
A prospective, observational study was performed to evaluate the

overnight switching from levetiracetam (LEV) to brivaracetam (BRV).

Patients and method
Adult patients N16 years old treated with LEV mono or polytherapy.

LEV was inefficient and/or induced adverse events. A decision to start
BRV without titration was accepted by the patient.

Results
41 patients. 21 male. Mean age: 40.9 years (18-85). Etiology:

structural focal: 60%; unknown focal: 15%; idiopathic generalized: 10%;
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Background: Neurological manifestations secondary to extrapontine myelinolysis and rhabdomyolysis
caused by hypernatremia are infrequently reported. Occurrence of neurological manifestations due to
spontaneous hypernatremia during postpartum period producing rhabdomyolysis and cerebral parenchymal
MRI changes has not been previously reported.
Objective: Evaluation of clinical and radiological profile of postpartum hypernatremia.
Methods: Clinical, laboratory and radiological data of eleven women in postpartum period presenting with
hypernatremic encephalopathy with or without muscle weakness were reviewed.
Results: Eleven puerperal women presented with encephalopathy due to hypernatremia from 2007 to 2009.
Consciousness was altered in all the patients ranging from confusion to deep coma. Nine patients had
quadriparesis, eight had corticospinal and corticobulbar dysfunction, six had ataxia, and seizures occurred in
four patients. The patients had hypernatremia ranging from 158 to 199 mEq/l with hyperchloremia,
markedly elevated serum CK levels (2572 to 61,107 U) and azotemia. Ten patients underwent MRI which

revealed hyperintensity of corpus callosum in all the patients in T2, FLAIR and diffusion weighted sequences.
Symmetrical hyperintensities were seen also in internal capsule, corona radiata, cerebellar peduncles and
hippocampus in various combinations. Seven patients improved neurologically with reduction of serum
sodium and CK levels while four patients died.
Conclusion: Hypernatremia is a potentially lethal condition which can produce encephalopathy, osmotic
demyelination and rhabdomyolysis. Prompt identification and appropriate management can improve the
outcome in these patients.

© 2010 Elsevier B.V. All rights reserved.
1. Introduction

Hypernatremia is a state wherein serum sodium exceeds 146mEq/
l and is a relatively common electrolyte disturbance encountered in
neurological intensive care [1–3]. Hypernatremia from diverse etiologies
presents with varied neurological manifestations dominated by enceph-
alopathy ranging from impairment of cognition to deep coma. While the
hyperosmolar encephalopathy dominates the clinical status, other
manifestations including seizures, parenchymal and subdural hematomas
do occur [4]. Few imaging studies in patients with hypernatremia have
reported reversible cerebral shrinkage [5], hyperintensities in the deep
grey matter and white matter [6–9], pons [10], and linear subcortical
hemorrhages [11]. Majority of these observations have been in infants and
children. Experimental work in rats with induced hypernatremia showed
frequent demyelination changes in thalamus, basal ganglia, tegmentum
andhippocampus [12] [13]. Rhabdomyolysiswithquadriparesis and raised
creatinekinase(CK) levels inhypernatremiaoccursdue toosmoticdamage
8.
naik@yahoo.com (K.R. Naik).

ll rights reserved.
to the muscle membrane [14–18]. Hypernatremia with cerebral imaging
abnormalities and rhabdomyolysis has been reported separately. The
clinical syndrome due to hypernatremia producing simultaneous rhabdo-
myolysis and cerebral imaging abnormalities in postpartum women has
not been reported. We report the seasonal occurrence of postpartum
hypernatremiawith cerebral demyelination and rhabdomyolysis in eleven
patients seen over three years.

2. Methods

Data was obtained by retrospective cross sectional evaluation of
the records of the eleven postpartum women who were admitted in
KLES Dr. Prabhakar Kore Hospital, Belgaum, India under the neurology
department from April 2007 to June 2009 with hypernatremia and
neurological manifestations. Ethical Clearance from the institutional
review board was granted for the study. The demographic data,
obstetric histories, interval from delivery, details of the neurological
manifestations, presence of fever and dehydration were evaluated.
Information of Glasgow coma scale score, neurological deficits and the
results of the laboratory examinations were obtained from the case
records.

mailto:krnaik60@yahoo.com
http://dx.doi.org/10.1016/j.jns.2010.01.014
http://www.sciencedirect.com/science/journal/0022510X
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The cerebral magnetic resonance imaging (MRI) data were
available in ten patients that were performed using 1.5 T MRI system
using T1, T2, fluid attenuated inversion recovery (FLAIR) and diffusion
weighted protocols. MRI was performed at admission in nine patients,
and two days before admission in one patient. MRI was repeated at
two weeks in two patients. One patient underwent unenhanced
cranial CT scan due to hemodynamic instability and mechanical
ventilation.

3. Results

The study group consisted of eleven young women whose age
ranged from 19 to 28 years (23.36±3.11 years, median 25 years) in
their postpartum period. Ten patients presented during second and
third week; and one patient during the sixth postpartum week. Ten
patients were admitted between April and June, and one was
admitted in August. Seven patients improved (64%) and four died
(36%). Two patients died within 12 h after admission.

Ten patients had fever before admission. Neurological symptoms
preceded fever in six patients, occurred simultaneously in one patient
and fever preceded neurological symptoms in three patients. All
patients had mild to moderate dehydration. History of oliguria was
present in six patients and none had polyuria. One patient each had
gait ataxia and tremors with myoclonus.

Systemic examination was normal in eight patients apart from the
presence of fever and dehydration. None of them had clinical evidence
of bleeding. The cranial nerve examination including optic fundi was
normal but for brisk jaw jerk in seven patients. The clinical
Table 1
Clinical history, examination and laboratory data in the eleven patients with hypernatremia
clonic seizures, CK = creatine kinase, ND = not done, * = seizures after admission, **
hemoglobin 110–150 g/l (women), platelets 150–450×109/l, blood urea 10–39 mg/dl, cre
106 mEq/l, serum creatine kinase 70–200 U/l.

Patient number 1 2 3 4 5

History
Age (years) 26 26 20 25 25
Interval from delivery (days) 16 15 15 15 42

Hospital stay (days) 7 13 6 7 h 9
Outcome Death Improved Improved Death Imp

Dysarthria (days) 1 0 3 2 0
Altered consciousness (days) 1 1 3 1 2
Limb weakness 0 4 0 0 3
Seizures * 0 0 0 0
Fever (days) 4 1 2 N 3

Examination (admission)
Glasgow coma scale score 3 14 10 4 12
Tone Reduced Spasticity Reduced Reduced Red
Ataxia NA Present NA NA Nil
Power upper limbs NA 4+ 3 NA 2
Power lower limbs NA 3 2 NA 2
Limb weakness in hospital Y Y Y NA Y
Muscle stretch reflexes Absent Brisk Normal Sluggish Abse
Plantar response Mute Extensor Flexor Extensor Flex
Limb power at discharge – 4+ 4 – 4+
Modified Rankin score – 2 2 – 1
Glasgow outcome score 5 1 2 5 1

Laboratory data
Hemoglobin (g/l) 138 103 119 122 101
Platelet count (109/l) 470 Reduced 145 177 115
Blood urea mg/dl 227 63 112 188 109
Serum creatinine mg/dl 6.7 1.4 2.5 4.1 1.9
Sodium mEq/l 172 176 179 193 196
Potassium mEq/l 4.3 3.3 3.5 3.2 2.7
Chloride mEq/l 140 138 ND 165 ND
Serum osmolality mOsmol/l 400.7 376 392.5 433.73 420
Serum CK (admission) 1853 17,676 5396 12,951 11,9
Serum CK (peak) >60,000 17,676 5396 – 11,9
Cerebrospinal fluid ND Normal Normal ND Norm
characteristics and laboratory data of the patients are summarized
in Table 1. Their sensorium ranged from disorientation to deep coma
with Glasgow coma scale (GCS) score ranging from 3 to 14. Their
neurological manifestations began two to ten days before admission.
Alteration of consciousness was present as the first neurological
symptom in five patients, dysarthria in four patients, and muscle
weakness in two patients. Three of the four patients with GCS score
less than five died. One patient (no.8) was in postictal state at
admission with GCS score of three which soon improved to ten.

Nine patients had symmetrical quadriparesis during the admis-
sion; seven patients had proximal predominant weakness at admis-
sion and two developed muscle weakness during the hospital stay. In
two patients limb power could not be assessed as they were
unconscious and died within 12 h from admission. Four patients
had seizures, two of them prior to admission and two developed
seizures during the hospital stay. One of them had convulsive status
epilepticus. One patient had ataxia before admission, and four
patients developed ataxia subsequently. Four patients had brisk
muscle stretch reflexes and extensor plantar response. Corticobulbar
signs characterized by brisk jaw jerk were present in seven patients.

Nine patients had thrombocytopenia and three patients received
platelet transfusions. Serology for Dengue was negative in four
patients with low platelet counts. In the patients with mild
thrombocytopenia, the platelet counts increased spontaneously over
one week. Hemoglobin levels were normal in nine patients and low in
two. The peripheral smear revealed normal erythrocytes in seven
patients and hypochromia in four patients; none had features of
hemolysis.
. Legends: N = none, NA = not assessable, M = myoclonus, GTCS = generalized tonic
= soon after convulsive tonic clonic status epilepticus. Laboratory reference values:
atinine 0.5–1.3 mg/dl, sodium 130–145 mEq/l, potassium 3.0–5.0 mEq/l, chloride 98–

6 7 8 9 10 11

19 20 20 25 28 26
12 9 14 15 12 13
7 29 20 15 19 11 h

roved Death Improved Improved Improved Improved Death`
7 3 0 5 5 10
4 2 N 5 3 5
0 0 0 0 4 5
* M GTCS 0 0 0
2 2 1 6 5 5

8 13 3** 10 7 3
uced Reduced Normal Reduced Reduced Reduced Reduced

N Present NA N N NA
3 5 NA 3 4 NA
2 5 NA 2 2 NA
Y Y Y Y Y NA

nt Sluggish Normal Sluggish Brisk Brisk Sluggish
or Flexor Flexor Mute Extensor Flexor Extensor

– 5 4 5 5 –

– 1 1 1 2 –

5 1 1 2 2 5

122 139 127 93 111 118
58 45 100 126 60 109
89 60 53 89 134 81
1.6 1.6 2.1 2.9 3 3
197 158 158 190 199 196
3.7 3.9 2.6 2.8 3.2 2.8
163 126 125 165 174 166

.4 425.12 342.8 341.6 406.9 433.56 446.27
68 555 2402 3089 2643 24,938 61,107
68 2572 46,650 15,122 2673 35,000 –

al Normal ND ND Normal Normal ND



Fig. 1. (a) Diffusion weighted axial images showing hyperintensities in hippocampus, internal capsule, corpus callosum and corona radiata. (b) Axial T1 image at the level of
splenium showing subtle hypointensity in internal capsule and posterior corpus callosum including splenium; T2 weighted image (c) and FLAIR image (d) show symmetrical
hyperintensity of the corpus callosum and internal capsule.
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All the patients had hypernatremia and azotemia (Table 1). Their
serum sodium ranged from 158 to 199 mEq/l (mean 183.09±15.41,
median 190) with elevated serum chloride levels ranging from 125 to
174 mEq/l (mean 151.33±18.97). The serum potassium was normal
in three patients and low in eight. Varying degree of azotemia was
present in all the patients with elevated serum urea levels (109.55±
54.80 mg/dl) and creatinine (2.80±1.52 mg/dl). The estimated
serum osmolalities in the patients at admission were elevated ranging
from 342.8 mOsm/l to 446.27 mOsm/l (401.78±35.75). The serum
CK levels ranged from 555 U to 61,107U at admission. There was
further increase in CK levels in five patients whose weakness
deteriorated. Among the seven patients who improved, there was a
decline in the serum sodium and CK levels along with clinical
improvement in consciousness and weakness.
Fig. 2. (a) Axial diffusion weighted images show hyperintensity in middle cerebellar pedunc
(b) axial T2 weighted image at midpontine level shows hyperintensity in middle cerebellar p
corpus callosum and internal capsule and (d) coronal T2 weighted image reveals garland-like
with increased signal intensity of hippocampus.
Cranial MRI in ten patients revealed symmetrical bilateral
hyperintensities in T2 weighted and FLAIR images with hypointensity
or isointensity in T1 weighted images. These hyperintensities were
more prominent in diffusion weighted imaging with low signal
intensities in these areas in the ADC mapping (Figs. 1 and 2). The
distribution of the MRI findings is summarized in Table 2. Corpus
callosumwas involved in all ten patients and one patient had isolated
splenial hyperintensity (Fig. 3). There was variability among the
patients in the distribution of other areas of hyperintensities; and in
the reducing frequencies were internal capsule, corona radiata,
hippocampus, middle cerebellar peduncle, crus cerebri, pons, cere-
bellum and external capsule (Table 2). Two patients had additional
areas of altered signal intensities. Patient 9 had left temporo-insular
infarction and patient 10 with small left frontal infarction. The
le, pons, hippocampus, internal capsule, posterior corpus callosum and corona radiata;
eduncle; (c) axial T2 weighted image at splenial level shows hyperintensity of posterior
hyperintensity of the corticospinal tract in internal capsule, crus cerebri and pons along



Table 2
Distribution of the MRI hyperintensities in diffusion weighted, T2 weighted and FLAIR
sequences. * = left temporo-insular infarction, ** = left posterior frontal infarction.

Patient 1 2 3 5 6 7 8 9 10 11 Total

Splenium + + + + + + + + + + 11
Corpus callosum + + + + + + + + + + 11
Corona radiata + + + + + + + 7
Internal capsule + + + + + + + + 9
External capsule + 1
Lateral thalamus + + + + + + + 7
Hippocampus + + + + + + + 7
Crus cerebri + + + + + 5
Pons + + + + 4
Cerebellum + + + + 4
Cerebellar peduncle + + + + + + 6
Others * ** 2
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magnetic resonance venography was normal in both patients and
they were treated with antiplatelet medication. Repeat MRI in two
patients at two weeks revealed marked reduction of the hyperinten-
sities (Fig. 4). No abnormalities were detected in the unenhanced
cranial CT scan of the patient 4 who could not undergo MRI due to
clinical instability and mechanical ventilation.

All patients were treated with infusion of hypotonic intravenous
fluids using 0.45% saline and 5% dextrosewith potassium supplements
as required. Plain water was given through nasogastric tube. Once the
sensorium improved, the patients were given salt restricted feeds
with continuation of intravenous fluids as dictated by the serum
sodium levels. All six patients whose sodium reduction was less than
20 mEq/day improved. Two of the three patients whose sodium
reduction exceeded 20 mEq/day died. In the other two patients who
died, the repeat serum sodium levels were not available as these
patients succumbed early. Five of the seven patients who improved
received parenteral corticosteroids. Six patients with marked eleva-
tion of serum CK levels were given intravenous infusions of sodium
bicarbonate. One patient received heparin for deep venous thrombo-
sis of lower limb.

Two of the four deaths occurred within 12 h from admission. All
four patientswho died requiredmechanical ventilation for respiratory
insufficiency. Patient 1 had anuric renal failure and required
mechanical ventilation for poor respiration. Her consciousness
improved initially with correction of hypernatremia and was detected
to have flaccid quadriplegia. She had fluctuating sodium and
potassium levels while on dialysis and succumbed to cardiac
arrhythmia. After initial clinical improvement, sixth patient had
respiratory arrest following seizures when the sodium level dropped
by 27 mEq on fifth day and died due to cardiac arrest on day seven.
Patient 4 and 11 admitted with altered consciousness, hypotension
and respiratory distress and required mechanical ventilation died
Fig. 3. Axial images of brain of patient 8who presentedwith status epilepticus reveal hyperin
attenuated inversion recovery image (c).
within 12 h of admission due to resistant hypotension and cardiac
arrest.

The patients who survived had higher Glasgow coma score, and
had lower sodium, chloride, urea and calculated osmolality levels
(Table 3). Among the seven patients discharged after improvement,
three patients had no weakness, and four patients had mild proximal
limb weakness. Four patients had mild limb, stance and gait ataxia.
Brisk muscle stretch reflexes and jaw jerk were seen in four patients.
At discharge, four patients had modified Rankin score of one, and in
three patients the score was two.

4. Discussion

Hypernatremia is a state in which the serum level of sodium
exceeds 146 mEq/l [1]. Hypernatremia due to volume loss from
diuretics is a common event in the clinical practice, and is a common
occurrence in the intensive care setting. Majority of these patients
develop hypernatremia during hospital stay and the incidence of
spontaneous hypernatremia is less common [2]. The neurological
manifestations of hypernatremia consist predominantly of confusion,
seizures, delirium and varying degrees of depression of consciousness
culminating in deep coma. The mortality is higher in acute
hypernatremia (up to 75%) than with chronic hypernatremia (about
10%) when the serum sodium exceeded 160 mEq/l [1].

In the present series of eleven women in postpartum period
presenting with short duration of symptoms, the mortality was 36%.
Two of the four deaths occurred within 12 h of admission; both of
them had respiratory insufficiency at entry to casualty requiring
mechanical ventilation and had serum sodium of 193 and 196 mEq/l.
The other two patients who died had reduction of serum sodium
exceeding 20 mEq/l in 24 h despite careful fluid management. In one
patient, the serum sodium fluctuations coincidedwith the initiation of
peritoneal dialysis. Other patient had sodium reduction by 27 mEq in
a day and on the next day increased by 39 mEq. The recommended
rate of reduction of serum sodium should not exceed 2 mEq/l/h with
appropriate selection of fluids [1]. The rapid fluctuations of the
sodium levels could have contributed to death in these two patients.

Cerebral shrinkage is one of the features in imaging studies and has
been shown to be reversible with correction of hypernatremia and
hydration [5]. Cerebral volume loss was not documented at admission
in any of the eleven patients in the present series. In three children
with hypernatremia, hyperintensities were reported in external
capsule, cerebellum, hippocampus, lateral thalamic nuclei and
subcortical white matter in T2 weighted imaging [6]. A seven month
infant had bilateral lateral thalamic hyperintensities [19]. A child aged
7 years with serum sodium of 196 mEq/l had hyperintensities in
corpus callosum, external capsules and thalamus [20]. A young man
with hypernatremia from hunger strike had extensive myelinolysis
tensity of the splenium in diffusion weighted image (a), T2 weighted image (b) and fluid



Fig. 4. MRI at admission in patient 7 shows (a) hyperintensity in diffusion weighted images in corpus callosum, internal capsule and corona radiata; (b) T2 axial image showing
hyperintense splenium and internal capsule; (c) T2 coronal section shows hyperintense splenium. Repeat MRI at two weeks reveal marked resolution of the hyperintensities in
diffusion weighted images (d), axial T2 weighted image (e) and coronal T2 weighted image (f).
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[9]. Hyperintensity of the splenium has been reported in encephalitis,
epilepsy, systemic malignancy and hypernatremia. In a series of eight
patients with reversible splenial hyperintensities due to diverse
etiologies, there was one patient of hypernatremia with extensive
splenial hyperintensity [8]. Repeat MRI in that patient two months
later revealed resolution of the splenial hyperintensity. Similar
changes have been reported in hippocampus, insula and corpus
callosum in a patient with hypernatremia that resulted from
intraperitoneal instillation of hypertonic saline for ruptured hydatid
cyst [21]. Isolated corpus callosum hyperintensities were reported
from other conditions including hemolytic uremic syndrome [22];
rotavirus infection [23]; epilepsy, encephalitis, malignancies [8] and
status epilepticus [24].

The MRI studies in majority of the published studies with
parenchymal lesions were performed after initiation of treatment of
hypernatremia. Whether these abnormalities were due to direct
result of hypernatremia or from osmotic extrapontine myelinolysis
secondary to infusion of hypotonic intravenous fluids is not clear. In
the present study, all ten patients with MRI had undergone the study
before treatment for hypernatremia. It is likely that the MRI changes
seen are likely to be due to hyperosmolar state from hypernatremia in
our patients and not related to treatment. There is variability in the
distribution of the MRI changes in the previous studies [5–11,19–21].
In the present study too, wide variation of the distribution and the
extent of the MRI changes was observed. It is likely that the changes
reflect a wide spectrum of hypernatremic hyperosmolar demyelin-
ation with corpus callosum hyperintensities being common to all the
patients. The distribution of the MRI abnormalities in extrapontine
myelinolysis seen in hyponatremia and hyperglycemia was not seen
Table 3
Glasgow coma score and biochemical parameters in the patients.

All patients (n=11) Survived (n=7) Died (n=4)

Age (years) 23.36±3.11 23.43±3.36 24.00±3.37
Glasgow coma
score (median)

7.9±4.2 (8) 9.9±3.8 (10) 4.5±2.4 (3.5)

Glucose (mg/dl) 155.64±38.69 138.43±35.25 185.75±24.60
Urea (mg/dl) 109.55±43.80 88.57±31.00 146.25±72.57
Creatinine (mg/dl) 2.80±1.52 2.20±0.62 3.85±2.16
Sodium (mEq/l) 183.09±15.41 179.43±16.83 189.50±11.79
Potassium (mEq/l) 3.27±0.54 3.14±0.47 3.50±0.65
Chloride (mEq/l) 154.50±17.56 145.60±22.63 158.50±12.40
Osmolality mOsm/l 401.78±35.75 387.68±36.15 426.45±19.24
in our patients [25]. The high signal intensity diffusion weighted
images and low signal intensity in ADCmapping are likely to be due to
cytotoxic edema which can occur with acute demyelination.

Recurrent seizures and status epilepticus have been associated
with reversible splenial hyperintensity [24]. In the present study, one
patient whowas admitted soon after convulsive status epilepticus had
isolated splenial hyperintensity. While this MRI finding could be
related to the status epilepticus, the causation from hypernatremia
cannot be ruled out. In the series of isolated splenial hyperintensities,
the patient with hypernatremia had no seizures [8]. In the present
study, the cerebral infarctions in two patients are likely to be arterial
in origin considering the location of infarction and normal MR
venogram. Dehydration and hyperosmolar state could have contrib-
uted to these infarctions.

Experimental work in laboratory animals with induced hyperna-
tremia revealed cellular damage and myelinolysis [12,13]. With acute
hypernatremia, there is cellular dehydration due to shift of water from
interstitial and intracellular compartments. In the presence of
sustained hypernatremia, there is an increase in the ideogenic
osmolytes in the brain which increases the cerebral osmolality and
reduces the osmotic imbalance. Cerebral MR spectroscopic study in a
patient with hypernatremia demonstrated increase in the osmolytes
consisting of myoinositol, choline, creatine and glutamate [26]. The
concentration of these osmolytes reduced with gradual reduction of
serum sodium levels. Rapid correction of hypernatremia in the
presence of increased cerebral organic osmolytes can cause rapid
intracellular shift of water and produce cerebral edema causing
clinical deterioration. In two of our patients who died seven days after
admission, the osmotic imbalance could have played a role consid-
ering the rapid reduction of serum sodium. Dexamethasone had a
protective role against osmotic induced demyelination in rats [27]. In
the present study, five patients who received corticosteroids had
better outcome.

The reason for the occurrence of hypernatremia in the postpartum
patients in the present study is not clear. The fever documented in ten
patients could have contributed to the occurrence of hypernatremia
by water loss and dehydration. All the patients including those who
had fever preceding the neurological manifestations had reduced
water intake. It is customary in some parts of Southern India to restrict
water and fluid intake during puerperal state. Reduced water intake
was seen in all the patients and likely to have compounded the water
loss due to fever and contributed to causation of hypernatremia. This
poor water intake in puerperium has been linked with puerperal
cerebral venous thrombosis. In patients who had undergone surgery
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for craniopharyngioma and intracranial aneurysm, hypernatremia
occurred with adypsia and the patients presented with rhabdomyo-
lysis [14,15]. None of the patients in the present study had history of
polyuria and had no hypothalamic or pituitary lesions in the MRI. The
admission in ten patients was during the summer months (April to
June). It is likely that combined effects of reduced water intake, fever
and the high ambient temperature had contributed to the causation of
hypernatremia.

Rhabdomyolysis is reported in patients with abnormal serum
electrolytes including hypokalemia, hyponatremia and hypernatre-
mia. Hypernatremia has been associated with rhabdomyolysis and
profound elevation of the serum CK levels with acute renal failure
secondary to the rhabdomyolysis [14–17]. The rhabdomyolysis is
hypothesized to occur from osmotic insult and disruption of the
muscle membrane, leading to the release of the enzymes and
myoglobin. Nine patients in the present cohort had quadriparesis of
lower motor neuron type with elevated serum CK levels. Muscle
power could not be evaluated in two patients who continued to be
unresponsive till death within 12 h of admission. However, these two
patients had marked elevation of serum CK levels indicating the
presence of rhabdomyolysis. The proximally dominant quadriparesis
in our patients was likely to be from the rhabdomyolysis in view of
moderate to profound elevation of serum CK levels. The improve-
ments in the muscle power in the patients were also coincided with
reduction of the serum CK levels.

The serum potassium levels were low in seven and normal in four
patients in the presence of hypernatremia and azotemia in our
patients. Hypernatremia with hypokalemia has been reported in
patients with adipsic hypernatremia [28] and in a patient resulting
from hunger strike [9] while in other patients it was normal [29,30].
Similar findings were noted in a young man with adipsic hyperna-
tremia who also had elevated serum CK levels and thrombocytopenia.
A strong negative correlation between the serum sodium and
potassium levels with low serum aldosterone levels was present
[31]. It is not clear whether our patients developed neuroendocrinally
mediated hypernatremia in the postpartum state. The cerebral MRI
did not reveal abnormalities in the region of hypothalamus, pituitary
and infundibulum. Evaluation for pituitary and adrenal functions
could have provided clues to the generation of hypernatremia with
low potassium levels in our patients.

Azotemia is associated with rhabdomyolysis from hypernatremia,
on some occasions needing dialysis. All the patients in the present
series had renal dysfunction at admission which improved in eight
patients. Among the two patients who died at seven days, one had
persistent renal dysfunction despite peritoneal dialysis. The death in
patient 6 was attributed to seizures and rapid fluctuations of serum
sodium even though the renal parameters improved. The cause of the
renal dysfunction in these patients is likely to be multifactorial
secondary to poor water intake and fever compounded by severe
rhabdomyolysis. The myoglobinuria resulting from rhabdomyolysis
leading to renal dysfunction is a potentially treatable component.
Treatment of myoglobinuria requires alkalinasation of urine using
infusion of sodium bicarbonate to prevent precipitation of myoglobin
in the renal tubules. In the presence of underlying hypernatremia and
hyperosmolar state, intravenous sodium bicarbonate infusion has to
be used judiciously with close monitoring.

The cause of thrombocytopenia in nine patients in the present
study was not clear. The relation between the platelet count and the
degree of hypernatremia or renal dysfunction was inconsistent.
Thrombotic thrombocytopenic purpura (TTP) consists of pentad of
thrombocytopenic purpura, microangiopathic hemolytic anemia,
neurological manifestations, renal dysfunction, and fever. It can
occur during pregnancy and puerperium [32]. While the encephalo-
pathic symptoms and renal dysfunction in our patients could be
explained by TTP, the lower motor neuron type of quadriparesis is not
explained by TTP. In addition, none of the eleven patients in the
present study had evidence of bleeding or features of hemolysis, and
two patients had normal platelet counts. Cerebral imaging in 12
patients of TTP revealed features of posterior reversible encephalop-
athy syndrome (PRES) in seven, ischemic strokes in three and
hematoma in one patient [33]. A recent study reporting MRI findings
in 33 episodes of TTP demonstrated 82% abnormality with nearly half
of them showing PRES. Remaining patients had small infarcts [34].
The distribution of the imaging abnormalities in these two studies is
similar to that seen with PRES [35] and is distinct from that observed
in our patients. Thrombocytopenia was documented in a patient with
adipsic hypernatremia [31]. Alternative possibility of systemic viral
infection producing cerebral involvement and myositis with rhabdo-
myolysis resulting in hyperCKemia, myoglobinuria and altered renal
function may be considered. The seasonal occurrence and presence of
fever in these patients possibly favor the infective etiology. However,
the hypernatremia is not explained by the infective process alone
unless one invokes the possibility of hypothalamic dysfunction.
However, none of the patients had polyuria in the present study.

The present series of postpartum hypernatremia is probably the
first of its kind reported from the Indian subcontinent. The cerebral
MRI changes were reversible in two patients who had repeat imaging.
Hypernatremia being a potentially lethal condition with high
mortality can probably be prevented by antepartum counseling of
women about proper hydration. Corticosteroids may improve the
outcome of hypernatremic demyelination. One of the shortcomings of
our study is retrospective data collection. In addition, these patients
need systematic evaluation for the metabolic and endocrinal
dysfunction that causes the hypernatremia.

5. Conclusion

Postpartum hypernatremia is a potentially reversible metabolic
dysfunction which can produce encephalopathy, osmotic demyelin-
ation and rhabdomyolysis. Early identification and management of
hypernatremia can improve the morbidity and mortality. The
pathogenesis of hypernatremia in postpartum status is unresolved
at present and needs further studies.
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Introduction
Cerebral venous thrombosis (CVT) is an uncommon cause of

stroke and shares common risk factors with arterial strokes like
hyperhomocysteinemia, tobacco, alcohol, drugs and hypercoagulable
state. These risk factors could alter both arterial and venous health
leading to occurrence of atherosclerosis in CVT patients. We aimed to
evaluate carotid hemodynamics in CVT patients.

Methods and material
This prospective hospital-based case control study included 50

consecutive CVT patients and 50 healthy controls.The demographic
data, vascular risk factors, clinical data, biochemical and radiological
parameters were recorded. Carotid sonography was performed in
CVT patients within first 24 h of admission.

Results
Age of the patients was 35.04 ± 9.48 years and the controls

38.88 ± 10.41 yearswith male preponderance in both groups. Risk
factors for atherosclerosis among patients included hyperhomocys-
teinemia (40 patients), diabetes mellitus (4 patients), hypertension
(9 patients), alcohol (17 patients) and tobacco (21 patients). Eight
patients had abnormal carotid sonography. Six had nonflow-limiting
plaques, one had carotid occlusion, two had increased intimal-
medial thickness and one had increased peak systolic velocity.
Among the controls, three subjects had nonflow-limiting plaques.
The relative risk for developing carotid atherosclerosis in CVT
patients was 1.54. There was no difference in carotid hemodynamic
parameters between patients with normal and elevated
homocysteine.

Conclusion
This is the first study to the best of our knowledge looking at

carotid health in venous strokes. The relative risk for carotid
atherosclerosis in CVT patients is higher and requires long term
follow up for initiation of preventive measures.

doi:10.1016/j.jns.2019.10.467
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concussions in quidditch players
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With increasing popularity of novel sports, such as Quidditch
inspired by the Harry Potter series, it is suspected that players are
commonly misdiagnosed or not seeking treatment after suffering a
concussion.

After obtaining IRB approval we conducted an anonymous cross-
sectional survey amongst players in the Major League Quidditch for
the 2017 season. The survey included questions corresponding to
demographics, previous medical history specific to concussions, and
suspected concussions whilst engaging in Quidditch.

464 players were contacted via email with 34% response rate. 96.2%
previously engaged in sports either high school or collegiate level. 26%
of males and 29% of females reported having previously medically
diagnosed concussions outside of Quidditch. 15% reported never hitting
their head during a Quidditchmatch while 19% indicatedmore than 10
total head injuries. 25% of players reported a medically confirmed
concussion during play, with 20% indicating a suspected concussion
withoutmedical evaluation. Of thosewith confirmed or suspected head
injuries, 39% sought medical treatment while 24% did not.

Majority of Quidditch players reported having suffered a concus-
sion prior to playing while half reported suffering a confirmed or
suspected concussion during a game. Players were divided on
seeking treatment. It is well documented that history of migraines
or other comorbidities combined with multiple concussions leads to
longer recovery times as well as higher rates of post-concussive
syndrome (PCS). With the growing rate of traumatic brain injuries, it
is imperative that players are diagnosed and treated to prevent
future consequences.

doi:10.1016/j.jns.2019.10.468
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recovery of patients with ischemic stroke: A meta-analysis
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Background
Stroke is a leading cause of morbidity and mortality worldwide.

Currently, few treatment exist for acute ischemic stroke, with
neuropotective agents generating interest as another approach
to prevent the damaging pathological processes that persist in
the brain after the acute stage. However, there is paucity of
clinical studies and conflicting data regarding the efficacy of
these neuroprotectants, thereby limiting their use in the clinical
setting.
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a successful reproducible stroke model by anterior circulation
approach for future stroke translational research.

doi:10.1016/j.jns.2019.10.744
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Introduction
Cerebral venous sinus thrombosis (CVST) is an eminently

treatable cause of stroke in the young. Raised intracranial tension,
seizures and focal neurological manifestations are the presenting the
common manifestations. Seizures can persist in a proportion of these
patients.

Objectives
This study was conducted to evaluate the occurrence and pattern

of seizures in relation to location and type of infarction in CVT.

Methods
Case records of patients with radiologically confirmed CVST

were retrieved. The demographic profile, clinical manifestations,
biochemical and neuroradiological parameters were obtained. Seizure
profile in relation to clinical, laboratory and neuroimaging data were
evaluated. Outcome was measured using modified Rankin score.

Results
Among 559 patients with CVST, 328 (58.67%) had seizures

during admission of whom 229 (69.8%) had generalized seizures
and 99 (30.2%) had focal seizures. Serial seizures occurred in 88
patients and 18 had status epilepticus. Seizures occurred more
frequently in patients with cerebral infarction (P b 0.00001),
hemorrhagic infarction (P b 0.001), pregnancy related CVST (P b

0.001), anemia (P = 0.006) and altered sensorium. Patients with
seizures had poor income (P = 0.024). Follow-up data was
available in 284 patients and 174 of them seizures in acute phase.
Seizures recurred despite medication in 35 patients (20.1%). Among
110 patients who had no seizures in acute phase, 10 had seizures
during follow-up.

Conclusion
Seizures are frequent in acute CVST phase and adversely affect

the outcome. Seizures persisted in 20% patients despite medication
and new onset seizures occur are frequent. Prophylactic anticonvul-
sant medication may be warranted in CVST patients.

doi:10.1016/j.jns.2019.10.745
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There is increasing interest in studying cognitive decline in
Cerebral Amyloid Angiopathy (CAA). Common clinical subtypes of
CAA are CAA with intracerebral haemorrhage (CAA-ICH), with
cognitive decline (CAA-cog), and with Transient Focal Neurological
Episodes (CAA-TFNE); most studies of cognition and neuroimaging
on CAA, to date, have focussed on CAA-ICH. We therefore evaluated
the cognitive and imaging phenotypes across all the CAA subgroups.

This is a retrospective cross-sectional study of cognition and
imaging in 99 patients; 70 (71%) with CAA and 29 (29%) with
presumed hypertensive arteriopathy (non-CAA). We measured
impairment across the cognitive domains using a standardised test
battery, and we described the imaging biomarkers via visual rating of
standardised MRI scans.

69% of patients had impairment in more than 2 domains. Overall,
71% had impairment in the executive function, followed by non-
verbal IQ (59%) and verbal IQ (48%). Patients with CAA-TFNE had
similar neuropsychological impairments to CAA-ICH.

CAA-cog performed worse than CAA-ICH with verbal recognition
memory (pb0.05).

CAA-TFNE had a higher prevalence of cSS compared to both
CAA-ICH and CAA-cog (pb0.01). Patients with CAA-ICH had a
higher burden of strictly lobar CMBs and severe Peri-ventricular
White Matter Hyperintensities (PV-WMH) than CAA-TFNE pa-
tients. CAA-cog had more CMBs compared to CAA-TFNE patients
(pb0.01).

Our findings confirm high rates of cognitive impairment across
CAA subtypes, including CAA-TFNE. The cognitive profile of CAA-
TFNE was similar to that of CAA-ICH, despite differences in
neuroimaging findings. Thus, the effects of CAA on cognition can
occur regardless of the presence of ICH.

doi:10.1016/j.jns.2019.10.746
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what predictions prognosis? A study about 253 patients
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CLINICAL SUCCESS STORIES- BMK 
Name Of 

The 

Consultant 

 

Dr. Pankaja P.Savanur,  

Reader,  

Department Of Koumarbhirtya, Kaher‟s Shri Bmk Ayurveda Mahavidyalaya 

Belagavi Karnataka 

Diagnosis Vipadika 

Case Details An 8 year girl staying in rural area near Belagavi came to OPD with complaints 

of cracks in both heals with pealing and blackish discoloration, pain, itching 

and bleeding occasionally since last 3 years. 

The patient was diagnosed as plantar psoriasis and was treated with steroids, 

moisturizer creams and vitamins. The patient had cracks in palms also; by the 

above treatment the cracks of the palm have been reduced. Even then the 

patient was not having satisfactory result and approached for Ayurvedic 

treatment 

On examination all the vitals were normal, Hb% was 12, on local examination-

the cracks were symmetrical on both the soles, dryness, itching and cracking in 

both soles. Surface was rough and dry. Skin was dark colored with excessive 

cracks, blisters were absent, demarcation absent, keratosis absent and scaly 

plaques absent. 

By seeing the nidanas such as ruksha and vatajaaharavihara, came to know that-

Vatakaphaprakopaoccured leading to rasaraktadushti and sthanasamshraya in 

pada leading to sphutana of pada and teevravedana.  So we planned for 

vatakaphhaharatreatment to the patient. 

Treatment Patient was given sukumaraghrita 5 ml early morning followed by 

sarvangaabhyanga with murchitatilataila and nadisweda for 7 days. After this 

veshtana to the pada was done with Nalpamaraitaila and Mahamanjishtaditaila. 

Patient was discharged after 7 days with continuation of Internal Sukumarghrita 

and application of Nalpamaraditaila and Mahamanjishtaditaila. 

Outcome  After 1 week during followup there was complete relief of symptoms and 

treatment was continued for another 15 days by adding Ksheerabala capsule 1 

bid 

Logical 

Explaination 

Of The Line 

Of 

Treatment 

When we came through the case, we saw that there was no oozing or crust 

formation, hence excluded vicharhika.  

In padadadri only soles are involved and vata is predominant dosha, hence was 

excluded. 

In psoriasis- we can see red scaly plaques, hyper keratotic areas, well 

demarcation, painful cracking and fissuring which is absent in the case and 

hence excluded 

So we came to the conclusion of diagnosis of vipadika with vatakahpa 

involvement and vatakapha hara treatment was adopted. 

Nalapamaraditaila has antipruritic and soothing action which helps to promote 

healing of lesion. It is also antioxidant, which is used in many skin infections. 

Mahamajishtaditaila which is used as varnya, which might have helped the 

patient which had excessive discoloration of foot.  
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NAME OF 

THE 

CONSULTAN

T 

Dr. Veena K.H. 

Reader, Department of Kaumarabhritya, ShriB.M.K.Ayurvedamahavidyalaya, 

Belagavi-Karnataka 

DIAGNOSIS Kamala 

CASE 

DETAILS 

A 12  years male child brought by the parents to the Kaumarbhritya  OPD of KLEU 

ayurvedic hospital of  sahapurBelagavi with following complaints  

Chief complaints : yellowish discoloration of sclera & urine associated with the fever 

& vomiting since 4  days   

History of present illness:  

the child was said to be asymptomatic before 4 days one day he developed fever 

which is severe in nature for that he was given paracetamol 500 mg , fever got 

subsided again next day evening he developed fever with vomiting for that child was 

given same medicine , on third day parents noticed yellowish discoloration of eyes ( 

sclera ) & urine which was again associated with fever , on next day morning the child 

was brought to the hospital with the same complaints 

 

On examination: 

 All vitals are stable  

Ictrus ;+++, temp -102F , mild tenderness over the rt hypochondria  

Dehydration : some ( due to vomiting ) 

General & systemic examination findings:all findings are within normal limit  

Developmental & vaccination history :all milestones achieved in appropriate age & 

vaccination completed as per the schedule  

 

Lab 

investigations 
 

Sr 

no  

Lab variants  On 

admission 

(2/8/17) 

On 3
rd

 of  

treatment 

 3/8/17 

While  

discharge  

5/8 /17 

1 Platlet count 237000 234000 228000 

2 Hb 14.3  14 - 

3 Wbc 5700 5700 - 

4 Neutrophil  61 61 - 

5 Eosinophil 13 13 - 

6 Monocytes  2 2 - 

7 Lymphocytes  24 24 - 

8 Bile salt  Positive  

9 Bile pigment  Positive  

10 Srbili total 18.1 mg% 17.2mg% 12mg% 

11 Direct  10  mg% 9mg% 8mg% 

12 Total    

13 SGPT 1076 IU  1032IU 462IU 

14 SGOT 660 IU 560IU 188IU 

15 A;G ratio  1.5 1.5 1 

16 Protein  6 gm % 6gm% 6gm% 

17 Albumin  3.6 gm% 3.6gm% 3gm% 

18 Sr alkaline phosphatise 182 IU  182 IU 143IU 
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TREATMENT Shaman aushadhi given  : 
Sl 

no 

Day Medicine given  Dose  Anupana Kaala Duration  

1 First 

day  

Katukichoorna 

+haritakichoorna 

3gm+3gm  With honey & 

nibukaswaras 

Twice 

in day 

( B/F) 

 

 

 

 

For 5 

days  

2 Tab: Nirocil One Water Thrice 

( A/F) 

3 Syp : Kalamegha 

strong 

15ml Water Thrice 

in a 

day  

4 Guduchiswaras 30 ml  Water  4 times 

in a 

day  

5 Triphalakashaya 30 ml  - Twice 

in day  

6 Sudarshana Ghana 

vati 

1 Water Thrice 

in day  

 

Diet during treatment 

 

Sr no  Diet  Time  Anupana Duration  

1 Ganji added with the 

trikatu 

Morning  lukeWarm water   

 

For 5 days  2 Soft rice ( kichadi) 

added with 

jiraka&maricha 

Afternoon & 

night  

 Luke Warm 

water 

3 Nibookswaras added 

with saindahav 

Afternoon  - 

 

OUT 

COME 

Patient got relieved from the symptoms by one week of treatment  

DISCUSSION  Kamala is one among  raktapradoshajavikara which is occurred due to vitiation of 

rakta along with the pitta , depending on the pitta involvement &sthana it is classified 

under two types those are sakhashrita&kosthashrita in both the line of treatment is 

virechana as virechana is said as the prime line of sodhana in case of 

raktaj&pittajvikara , in case of skhashrita kamala virechana is second line of treatment 

after bringing the dosha to kostha which is observed by purishranjana from 

tilapisthasannibha to pita varna then virechan is planned . in this case daily 

rukshavirechana is given by using haritakichoorna along with katuki  which are said to 

be   best    anulomana
10

&bhedana dravya
11

  respectively by acharya sarangadhara& 

helps in expelling  the dosha in easier way as a virechana karma . Along with the tab 

nirocil&kalameghakashaya was given   which are said to be best 

hepatoprotective&triphalakashaya is given to relieve the constipation &sudarshana 

Ghana vati is given to relieve the fever. 
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Name of 

consultant 

Dr. Kaveri N. Hulyalkar – Assistant Prof. Department of Kaumarabhritya. Shri 

BMK. Ayurveda Mahavidyalaya, Shahapur, Belagavi. 

Diagnosis  Kamala 

CASE 

DETAILS 

A   5  years male child brought by the parents to the Kaumarbhritya  OPD of 

KLEU ayurvedic hospital of  shahapur Belagavi with following complaints  

Chief complaints : yellowish discoloration of sclera & urine associated with the 

fever & abdominal pain since  2-3  days   

History of present illness:  

the child was said to be asymptomatic before 2-3 days. Gradually he developed 

fever which is severe in nature and associated with pain in abdomen for that he 

was given antipyretic treatment, fever got subsided again next day evening he 

developed fever with vomiting.  on third day parents noticed yellowish 

discoloration of eyes ( sclera ) & urine which was again associated with fever, 

on next day morning the child was brought to the hospital with the same 

complaints. 

 

On examination: 

 All vitals are stable  

Ictrus ;+++, temp – 98 F , mild tenderness over the right hypochondria  

 

General & systemic examination findings:all findings are within normal limit  

Developmental & vaccination history :all milestones achieved in appropriate 

age & vaccination completed as per the schedule  

Sr. No      Lab Variants  On 

Admission 

On  5 th 

day 

On Discharge 

1 Platelet count - - 1,86000 

2 HB - - 9.9 

3 WBC - - 6,300 

4 Neutrophil 49 53 61 

5 Lymphocyte 42 40 33 

6 Monocytes 01 01 02 

7 ESR 110 80 70 

8 Bilirubin Total 3.3 3 - 

9 Bilirubin Direct 1.8 1.6 - 

10 SGOT 404 200 30 

11 SGPT 362 150 23 

12 Total Protein 6.5 6.4 - 

13 Albumin 3.5 3.5 - 

14 A/G ratio 1.0 1.0 - 

15 Alkaline 

Phosphatase 

2101 1504 - 
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Treatment 

plan – 

 

                                 1) Tab Nirocil 

                                  2) Syp Kalamegha strong 

                                  3) Amruttara Kashaya 

                                  4) Hareetaki churna + Avipattikara churna  

                                  5) Guduchi swarasa  

 

Outcome - Yellowish discolouration of urine and sclera was reduced. 

                     Abdominal pain reduced 

Discussion 

- 

 

Ancient acharyas mentioned that “Kamali tu virechanam” as 

chikitsa sutra for kamala.Patient was treated with an integrated 

approach of Ayurvedic treatment including virechana karma 

(purgation) and shaman chikitsa. Due to ushna, laghu, ruksha 

guna and having tikta, katu rasa of patola, amruta katuki ( 

ingredients of internal medication) enhances digestive capacity 

by hepatoprotective action and pittashamaka guna. 

In our classics single drug along with compound drug have been 

mentioned in kamala. All these drugs are having kamalahara 

properties. These Ayurvedic formulations relieve the symptoms 

like dourbalya( weakness), Kshudha ( Appetite loss), 

Pitamutrata ( yellow discolouration of urine ), Hrullas (nausea) 

and udarashoola( abdominal pain) .  
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Name Of The 

Consultant 

 

Dr. Pankaja P.Savanur 

Reader,  

Department Of Koumarbhirtya, Kaher‟s Shri Bmk Ayurveda 

Mahavidyalaya Belagavi Karnataka 

Diagnosis Pitta Kaphaja Visphota (Stapha or Strepto Bacerial Infection) 

Case Details An 8 months baby boy came to OPD with complaints of Rashes all over 

the body,Itching at the site of rashes since 2 months 

The patient was diagnosed as Strepto Bacerial Infection and was treated 

with Aterax drops 8 drops bid, Vitamin D3, Calpur lotion, calcium syrup, 

But no Satisfactory results. Exposure to Dirty water for bath has been 

identified as nidana for the same. 

Treatment Patient was given  

1. Patolamooladi Kashaya - 20 ml bid 

2. Usheerasava-20 Ml bid 

3. Siddharthaka Snana Churna  

4. Mahamajishtadi taila –External application  

Next visit 

1.  Wormicid Plus 2.5 ml bid 

2. Abhyanga with Mahamanjishtadi taila  

3. Siddharthaka Snana Churna  

4. Fungase Cream–External application  

Outcome  After 1 week during followup there was complete relief of symptoms and 

treatment was continued for another 15 days  

                       Before treatment  

 

 

 

 

 

 

 

 

 

 

                                After treatment 
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ARTICLES 

 

TRADITIONAL PRACTISES IN PAEDIATRICS 

DR VINAYAK ANGADI*, DR AZIZ ARBAR** 

*PG scholar, Dept of Panchakarma, **Professor Dept of KB 

KAHER‟s Sri BMK AMC Belagavi 

 

Traditional practice generally refers to the manifestation of a culture or sub-culture, 

especially in regard to the traditional and customary practices of a particular ethnic or other 

cultural group. In the broadest sense, this term can apply to any person manifesting any aspect of 

any culture at any time. However, in practical usage it often refers to the traditional practices 

developed within specific ethnic cultures, especially those aspects of culture that have been 

practiced since ancient times. 

Food is the major source for serving the nutritional needs, but with growing 

modernization some traditional ways are being given up. Affluence of working population with 

changing lifestyles and reducing affordability of sick care, in terms of time and money involved, 

are some of the forces that are presently driving people towards thinking about their wellness. 

There has been increased global interest in traditional medicine. Efforts to monitor and regulate 

traditional herbal medicine are underway. Ayurveda, the traditional Indian medicine, remains the 

most ancient yet living traditions. 

India is the largest producer of medicinal plants. There are currently about 250,000 

registered medical practitioners of the Ayurvedic system, as compared to about 700,000 of the 

modern medicine. In India, around 20,000 medicinal plants have been recorded; however, 

traditional practitioners use only 7,000–7,500 plants for curing different diseases. The proportion 

of use of plants in the different Indian systems of medicine is Ayurveda 2000, Siddha 1300, 

Unani 1000, Homeopathy 800, Tibetan 500, Modern 200, and folk 4500. In India, around 25,000 

effective plant-based formulations are used in traditional and folk medicine. More than 1.5 

million practitioners are using the traditional medicinal system for health care in India. It is 

estimated that more than 7800 manufacturing units are involved in the production of natural 

health products and traditional plant-based formulations in India, which requires more than 2000 

tons of medicinal plant raw material annually. 

Nutrition is a fundamental need. Various risk factors related to health result from an 

imbalance in nutrition. These imbalances in India are widely prevalent leading to adverse 

outcomes. A certain section of the population consumes diet which does not provide sufficient 

calories, let alone sufficient nutrients. In India, nearly 20% of the total population and 44% of 

young children (below 5 years of age) are undernourished and underweight. On the other hand, 

there is a huge population that is nourished in calorie intake but not in terms of nutrient intake. 

This segment would typically include lower middle to upper class population with sufficient 

purchasing capacity but probably less awareness about their nutrient requirements, leading to 

imbalanced nutritional uptake. In fact, in our population about 30% in urban and 34% in rural 

areas consume more than the recommended number of calories with higher than recommended 

levels of dietary fats and could be the largest contributor in making India the future 

cardiovascular and diabetes capital of the world.  
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The mountain ranges of Wayanad are rich reserves of bio-diversity of ancient lineage and 

many plants found there are of medicinal value. For centuries the tribal people, “adivasis,” living 

in and around these forested areas have used medicinal herbs as their first line of defences 

against paediatrics diseases. Many tribal healers are renowned for extensive knowledge of 

regional medicinal plants, especially for the use of single drug remedies known 

as “ottamoolis.” Tribal knowledge has contributed significantly to region specific medical 

knowledge of India for centuries. 

In addition to the medicinal herbs the tribal healer‟s healing practices included rituals, 

chants and song therapy, which he considered sacred, and specific for diseases of the mind. 

There was much overlap in his practice as an herbalist, and as a practitioner of magical healing 

since healing plants are considered sacred and having magical properties. While he mostly deals 

with fevers, digestive complaints of paediatric diseases, most lucrative area of his practice 

involves the magical remedies that he performs using herbal extracts and chants for diseases of 

the mind, “spirit possessions. 

In the sauna, the ritual removing of child‟s “bristles” was performed – it was believed 

that there are stiff “bristles” under the baby‟s skin in its shoulders, back, hands and legs. These 

“bristles” were called „dog hair‟ The latter name appears to derive from a Russian loan word: the 

Russians traditionally call the children‟s “bristles”The Besermian believed that the bristles 

disturb the baby, it sleeps restlessly and does not lay on its back. The bristles were removed by 

the following method – breast milk was poured on the baby‟s back and in light strokes rubbed in 

the skin. Sometimes bread crumbs, bread dough or leaven was used instead of milk. The 

procedure was repeated until the “bristles” were gone. 

Traditional cleansing substances were used for caring for the child. Reddened spots and 

skin folds were carefully dried and the skin patted with self-made baby powder. The powder 

consisted of ground dry wood, roasted meal, burned and ground coquina, pollen of coniferous 

trees, dry ashes. Irritated skin was covered not with cotton wool, but flax fibres scraped with 

knife from clothes. Red and irritated spots were smeared with plant oil and fat. Good hygiene 

and keeping the child clean was considered vital in the prevention of diseases and maintaining 

health. 

In rural and hilly areas of Kerala poisonous bites are a problem for children playing in the 

dense vegetation that surround houses. If a patient came for treatment within two hours after 

being bitten, application of a freshly prepared “single drug remedy” to the wound could save the 

patient‟s life and halt the accompanying muscle and skin injury. These therapies were also 

reputed to cure chronic skin disorders not satisfactorily treated by modern medicine. 

The hereditary Ashtavaidya Ayurveda physicians of Kerala are among the small group of 

traditional medical practitioners who have endeavored to retain the scholarly study and practices 

of their ancestors. With changing social structure and the norms imposed by the government 

regulations, Ashtavaidyas too are striving to adapt their practice to contemporary standards. The 

interviews that we conducted over the last few years with the remaining Ashtavaidyas of Kerala 

highlight the issues that traditional medicine faces in such a modern context. 

Medicine in ancient India evolved from the magico-religious Vedic medicine to the 

highly systematic Ayurvedic therapeutics. The physicians had varied social backgrounds. Highly 

respected and honored, they were expected to uphold strict moral standards. 
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A MOTHER’S PERSPECTIVE 

DR ROOPA B JANAGOUDA*, DR AZIZ ARBAR** 

*PG scholar, Dept of Kaya chikitsa, **Professor Dept of KB 

KAHER‟s Sri BMK AMC Belagavi 

 

                  It was a wonderful day when our little one came into this world. The day when both 

of our responsibilities have amplified in nature and both indulged in thinking what best we can 

give it to her.  We all want to be the best parents we can be for our children, but there is often 

conflicting advice on how to raise a kid, who is confident kind and successful. In this 

modern era, with nuclear families, where both parents are working it becomes harder to become 

“good parents”.  But with all these circus of parenting it becomes important to focus on 

balancing priorities, juggling responsibilities and quickly flipping between the needs of children, 

other family members and yourself. As our child grows, the need of the child changes, 

challenges change and our thinking may evolve, but our approach should be consistent, 

firm and loving. As a good and loving parents we tend to give the best and before in 

hand, whether it is affordable to us or not. It could be starting from best school to best 

accessories. Are these are enough to up-bring our child as successful, healthy, with high 

self esteem and morality? As it is believed that in Kannada Pro verb, as I m from 

Karnataka region, the “Home is considered to be the first place of learning, and mother is 

a first teacher”. Hence I believe, upbringing of child in the presence of grandparents is 

the first step towards good parenting, where the child will learn about the different 

relations, how to adjust and adopt. In this race of giving everything what child n eeds, 

may set the child mind that everything is easily available. This in turn may result into 

child becoming more demanding, as he/she grows up. Child demands it without knowing 

the value of their parents‟ struggle to make it possible. Instead we can make  the child to 

learn to wait for their turn. This will make them to understand; parents do struggle to 

fulfill their needs and respects it.  Some simple steps were adopted as new challenges of 

parenting as our little one became toddler.  I would like to mention few of them. Praising 

accomplishments, however small, started making her happy and confident.  We could see, she 

could appreciate us too, whenever we did something new or did any task- like “Good job amma”. 
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With this the child understands, making mistake is “OK” and the parents love them even though 

they know they did a mistake. That makes them so confident to face the world, face failures and 

find solutions for their problems.  Giving time to child and family is very important factor for the 

good upbringing. Until we don‟t spend time with them, how we understand their strengths and 

weakness. Spending time as parents everyone knows it‟s very important, but we may not able to 

manage it. It was a situation in our case also. We both decided to manage our time in such a way 

that one of will be there with her, when other person is busy. In this case we may get 

compromised and achieve success slowly, but definitely will have peace of mind. Knowing, 

accepting and addressing to our child weakness are very much essential, as that of strengths. It 

could be physical weakness or mental weakness. We mothers play a very important role in up 

bring of “Specially abled children”. The patience of the mother‟s of these little wonders is 

appreciable. Constant work on their special needs may need one of the parent to sacrifice their 

dream and spend all the time for the kids.  It is heard that, if God gives one weakness, he give‟s 

one strong point. It is our duty to recognize it and encourage child in doing the same. We can get 

so many names such as Steve Jobs who was suffering from dyslexia, Ralph Braun who was born 

with muscular dystrophy or recently became first blind women IAS officer Pranjal patil so many, 

so on. The life style of each individual has changed; this has an effect on our children also. It 

could be style of eating, because of the western kind of eating of burger, pizza, pasta and less 

physical activity, we could see different metabolic disorders in children. During my childhood, 

we use to be very happy when festival comes, as we will have different items made, which can 

be eaten up as snacks. The same can be adopted in this era, where the children eat homemade 

sweets and snacks, to avoid preservatives. Even though we grow, there will be always a child 

inside us. We can play together with children outdoor game, which the child will enjoy and also 

have good health. Change in time need, change in thinking, change and adapt to the present 

generation.  We could see and hear from the neighboring, friends, and our children as a teenager 

might be requiring a good friend in us than parents. Talking to them freely, try to think in their 

way, and set an environment in the family where they are able share their problems with us and 

believe we may help to find out a solution for that. These are the few points, there are so many so 

on….Lets try these and share among each other to make our children strong, in turn world a 

good place to live in. 
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-- 
Dr. 
Yogesh 
Deole 

Dr. P.S. Byadgi 
Prof. R.B. 
Dwivedi  

2
3 

Santarpaniya 
Adhyaya  

Dr. 
Mukund 
Sabnis 

Dr. 
Yogesh 
Deole 

-- Dr. P.S. Byadgi 
Prof. R.B. 
Dwivedi  

2
4 

Vidhishonitiya 
Adhyaya  

Prof. 
Pradeep 
Kumar 
Bharadw
aj 

Dr. Ajay 
Kumar 
Sharma 

-- Dr. P.S. Byadgi 
Prof. R.B. 
Dwivedi  

2
5 

Yajjah 
Purushiya 
Adhyaya  

Prof. 
B.K. 
Dwivedi 

-- 
Dr. 
Yogesh 
Deole 

Prof. K. Nishteswar 
Prof. R.B. 
Dwivedi  

2
6 

Atreyabhadraka
pyiya Adhyaya  

Prof.S.D.
Dubey 

Dr.A.N.S
ingh, 
Dr.Amit 

Dr.Yoge
sh Deole 

Prof.K.Nishteswar,Prof.
M.K.Sirdeshpande 

Prof.M.K.Sird
eshpande  
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Singh 

2
7 

Annapanavidhi 
Adhyaya  

Dr. M.L. 
Jaiswal 

Dr. S.K. 
Mandal 

Dr. 
Yogesh 
Deole 

Prof. Rabinarayan 
Aacharya 

Dr. M.K. 
Sirdeshpand
e 

 

2
8 

Vividhashitapitiy
a Adhyaya  

Dr. 
Mangala
gowri 
Rao 

-- -- Dr.Yogesh Deole 
Dr. Kishor 
Patwardhan  

2
9 

Dashapranayat
aneeya 
Adhyaya  

Dr. P. 
Ram 
Manohar 

-- -- Dr. Muralidhar Paliwal 
Dr. Kishor 
Patwardhan  

3
0 

Arthedashmaha
mooliya 
Adhyaya  

Dr. 
Kishor 
Patward
han 

Dr. 
Wasuki 
Upadhy
aya 

-- Dr. Ritesh Gujarathi 
Dr. R.B. 
Dwivedi  

Nidana Sthana Preamble by -Dr. Yogesh Deole 

1
a 

Jwara Nidana-I 
Prof. 
R.B. 
Dwivedi 

Dr. 
Ritesh 
Gujarath
i 

-- Prof. A.C. Kar 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

1
b 

Jwara Nidana-II 
Prof. 
S.D. 
Dubey 

Dr. Amit 
Singh 

Prof. 
S.K. 
Khandel, 
Dr. 
Shalini 
Rai 

Prof. A.C. Kar 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

2 
Raktapitta 
Nidana  

Prof. 
V.K. 
Joshi 

Dr. 
Shivani 
Ghildiyal 

-- 
Prof. A.C. Kar, Dr. Ranjit 
Nimbalkar 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

3 Gulma Nidana  

Prof. M. 
Sahu 

Dr. 
Uzma 

Dr. 
Yogesh 

Prof. A.C. Kar, Vd.Dilip 
Gadgil 

Prof. S.K. 
Khandel, 
Prof. 
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Fatmi Deole Pawankumar 
Godatwar 

4 
Prameha 
Nidana  

Prof. 
H.M. 
Chandol
a 

Dr. 
Divya 
Kajaria 

-- 
Prof. A.C. Kar,Dr. P.S. 
Byadgi, Dr.Mukund 
Sabnis 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

5 Kushtha Nidana  

Prof. 
M.S. 
Baghel 

Dr. S.K. 
Mandal 

-- Dr. Ranjit Nimbalkar 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

6 Shosha Nidana  

Prof. 
R.H. 
Singh 

Dr. 
Jaspreet 
Singh 
Sodhi 

-- 
Dr. Ranjit Nimbalkar, Dr. 
Rajaneesh Ghadi 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

7 Unmada Nidana  

Prof. 
J.S. 
Tripathi 

-- 
Dr. 
Yogesh 
Deole 

Prof. Pawankumar 
Godatwar,Dr.Prasad 
Mamidi 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

8 
Apasmara 
Nidana  

Dr. 
Yogesh 
Deole 

-- -- Prof. S.K. Khandel 

Prof. S.K. 
Khandel, 
Prof. 
Pawankumar 
Godatwar 

 

Vimana Sthana Preamble by -Dr. Yogesh Deole 

1 Rasa Vimana 

Prof. 
V.K. 
Joshi 

Dr. 
Shivani 
Ghildiyal 

-- Dr. Asit Panja 

Prof. S.K. 
Khandel, Dr. 
Mamta 
Bhagwat 

 

2 
Trividhakukshiy
a Vimana 

Prof. 
J.S. 
Tripathi 

-- -- Dr. Asit Panja 

Prof. S.K. 
Khandel, Dr. 
Mamta 
Bhagwat 
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3 
Janapadodhvan
saniya Vimana 

Prof. K. 
Nishtesw
ar 

-- -- Dr. Asit Panja 
Prof. Anand 
Pol  

4 

Trividha Roga 
Vishesha 
Vijnaniya 
Vimana 

Prof. 
R.B. 
Dwivedi 

Dr. 
Ritesh 
Gujarath
i 

-- 
Dr. Muralidhar 
Paliwal,Dr.Umesh Sapra 

Prof. Anand 
Pol  

5 Sroto Vimana 

Prof. 
R.H. 
Singh 

Dr. 
Jaspreet 
Singh 
Sodhi 

-- Dr. Muralidhar Paliwal 
Prof. Anand 
Pol  

6 
Roganika 
Vimana 

Prof. 
H.M. 
Chandol
a 

Dr. 
Divya 
Kajaria 

-- 
Dr. Muralidhar Paliwal, 
Dr.Umesh Sapra 

Prof. Anand 
Pol  

7 
Vyadhita Rupiya 
Vimana 

Prof. 
M.S. 
Baghel 

Dr. S.K. 
Mandal 

-- 
Dr. Muralidhar Paliwal, 
Dr.Vaishnavi Tengase 

Prof. S.K. 
Khandel, Dr. 
Mamta 
Bhagwat 

 

8 
Rogabhishagjiti
ya Vimana 

Prof. 
S.D. 
Dubey 

Dr. AN 
Singh, 
Dr. Amit 
Singh, 
Dr. 
Anjali 
Singh 

Dr. 
Anant 
Samant, 
Dr. 
Yogesh 
Deole 

Prof. S.K. Khandel, 
Sambhasha part: Dr. 
J.P.Ram 

Prof. S.K. 
Khandel, Dr. 
Yogesh 
Deole 

 

Sharira Sthana Preamble by -Prof. Abhimanyu Kumar 

1 
Katidhapurusha 
Sharira 

Prof. 
R.B. 
Dwivedi 

Dr. 
Ritesh 
Gujarath
i 

-- 
Dr. S. Rajagopala,Prof. 
H.M.Chandola, Dr. Ila 
Tanna 

Dr. Supriya 
Bhalerao  

2 
Atulyagotriya 
Sharira 

Prof. 
Manjari 
Dwivedi 

Dr.Anur
adha 
Rai 

-- 
Dr. S. Rajagopala, 
Dr.Kamayani Shukla 
(Upadhyaya) 

Dr. Supriya 
Bhalerao  
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3 
Khuddika 
Garbhavakranti 
Sharira 

Dr. 
Kishor 
Patward
han 

Dr. 
Wasuki 
Upadhy
aya 

-- 
Dr. Nilesh 
Kasar,Dr.Kamayani 
Shukla (Upadhyaya) 

Dr. Supriya 
Bhalerao  

4 
Mahatigarbhava
kranti Sharira 

Dr. 
Sangeet
a Gehlot 

Dr. B.M. 
Singh 

Dr. 
Jasmine 
Gujarath
i 

Dr. S. 
Rajagopala,Dr.Kamayan
i Shukla (Upadhyaya) 

Dr. Supriya 
Bhalerao  

5 
Purusha 
Vichaya Sharira 

Dr.H.H.A
wasthi 

Dr.Rani 
Singh 

Dr.Yoge
sh Deole 

Dr.Supriya Bhalerao 
Dr.Supriya 
Bhalerao  

6 
Sharira Vichaya 
Sharira 

Dr. 
Supriya 
Bhalerao 

Dr. 
Sneha 
Kulkarni 

-- 
Dr. Kishor 
Patwardhan,Dr. Aniket 
Shilvant 

Dr. Kishor 
Patwardhan  

7 
Sharira 
Sankhya 
Sharira 

Dr. S.P. 
Tiwari 

-- 
Dr. 
Yogesh 
Deole 

Dr. Kishor Patwardhan, 
Dr. Aniket Shilvant 

Dr. Supriya 
Bhalerao  

8 
Jatisutriya 
Sharira 

Dr. S. 
Rajagop
ala 

Dr. 
Jasmine 
Gujarath
i 

Dr. 
Yogesh 
Deole 

Dr. Kishor Patwardhan 
Dr. Supriya 
Bhalerao  

Indriya Sthana Preamble by - Prof. SK Khandel 

1 
Varnasvariyami
ndriyam 
Adhyaya  

Dr. Gopa 
Kumar 

-- -- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

2 
Pushpitakamind
riyam Adhyaya  

Prof. 
S.K. 
Khandel 

Dr. 
Shalini 
Rai 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

3 
Parimarshaneey
amindriyam 
Adhyaya  

Prof. 
M.S. 
Baghel 

Dr. 
Manjiri 
Nadkarn
i 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 
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4 Indriyaneeka  

Prof. 
S.K. 
Khandel 

Dr. 
Shalini 
Rai 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

5 Purvarupeeya  

Prof. 
Pawank
umar 
Godatwa
r 

Dr. 
Reetu 
Sharma 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

6 
Kathamanashari
reeya  

Dr. Gopa 
Kumar 

-- -- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

7 Pannarupiya  

Dr. PS 
Byadgi 

Dr. 
Abhisek
a Singh 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

8 Avakshiraseeya  

Prof. 
M.S. 
Baghel 

Dr. 
Vaishna
vi 
Tengase 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

9 
Yasyashyavani
mitta 

Prof. 
Pawank
umar 
Godatwa
r 

Dr. 
Reetu 
Sharma 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

1
0 

Sadyomaraneey
a 

Dr. P.S. 
Byadgi 

Dr. 
Jitendra 
Kumar 

-- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

1
1 

Anujyoti  

Dr. 
Darshan
a 
Pandya 

-- -- Prof. Srikant Babu 

Prof. S.K. 
Khandel, 
Prof. Srikant 
Babu 

 

1 Gomayachurniy
Dr. 
Darshan

-- -- Prof. Srikant Babu Prof. S.K. 
Khandel, 
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2 a a 
Pandya 

Prof. Srikant 
Babu 

Chikitsa Sthana Preamble by -Prof. Gurdip Singh 

1 Rasayana  

Prof. 
R.H. 
Singh 

Dr. 
Jaspreet 
Singh 
Sodhi 

Dr. 
Upendra 
Dixit 

Dr. Upendra Dixit 
Dr. Upendra 
Dixit  

2 Vajikarana  

Prof. 
Pawank
umar 
Godatwa
r 

-- -- 
Dr. Upendra Dixit, Prof. 
B.S.Prasad 

Dr. Upendra 
Dixit  

3 Jwara Chikitsa 

Prof. 
S.K. 
Khandel 

Dr. 
Shalini 
Rai 

-- Prof. H.M. Chandola 
Prof. M.S. 
Baghel  

4 
Raktapitta 
Chikitsa 

Prof. 
V.K. 
Joshi 

Dr. 
Shivani 
Ghildiyal 

-- Prof. H.M. Chandola 
Prof. M.S. 
Baghel  

5 Gulma Chikitsa 

Prof. G. 
Singh 

-- -- 
Dr. Mamta Bhagwat, 
Prof. J.S. Tripathi, 
Vd.Dilip Gadgil 

Prof. M.S. 
Baghel  

6 
Prameha 
Chikitsa 

Prof. 
H.M. 
Chandol
a 

Dr. 
Divya 
Kajaria 

-- 
Prof. R.H. Singh, 
Dr.Mukund Sabnis 

Prof. M.S. 
Baghel  

7 
Kushtha 
Chikitsa 

Prof. 
S.N. 
Ojha 

Dr. 
Anant 
Samant 

-- Prof. H.M. Chandola 
Prof. M.S. 
Baghel  

8 
Rajayakshma 
Chikitsa 

Dr. B.K. 
Sewatka
r 

Dr. 
Gaurav 
Vaish, 
Dr. 
Poonam 
Choudh

-- 
Prof. R.H. Singh, Dr. 
Rajaneesh Ghadi 

Prof. M.S. 
Baghel  
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ary 

9 
Unmada 
Chikitsa 

Dr. J.S. 
Tripathi 

-- 
Dr.Yoge
sh Deole 

Prof. R.H. Singh, 
Dr.Prasad Mamidi 

Prof. M.S. 
Baghel  

1
0 

Apasmara 
Chikitsa 

Dr. 
Yogesh 
Deole 

-- -- 
Dr. Mamta Bhagwat, 
Prof. J.S. Tripathi 

Prof. M.S. 
Baghel  

1
1 

Kshatakshina 
Chikitsa 

Dr.S.K.Ti
wari 

-- 
Dr.Yoge
sh Deole 

Prof.G.Singh,Dr. 
Rajaneesh Ghadi 

Prof.G.Singh 
& Dr.Mandip 
Goyal 

 

1
2 

Shvayathu 
Chikitsa 

Dr. 
Mandip 
Goyal 

-- -- Prof. G. Singh 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

1
3 

Udara Chikitsa 

Dr. G.S. 
Acharya 

-- -- Dr. Mandip Goyal 

Prof. G 
Singh, Dr. 
Mandip 
Goyal 

 

1
4 

Arsha Chikitsa 

Dr. T.S. 
Dudham
al 

-- -- Dr. Mandip Goyal 

Prof. G 
Singh, Dr. 
Mandip 
Goyal 

 

1
5 

Grahani 
Chikitsa 

Dr. 
Kishor 
Patward
han, 
Prof.S.N.
Ojha 

Dr. 
Wasuki 
Upadhy
aya, 
Dr.Anant 
Samant 

-- 
Dr. Anant 
Dharmadhikari, Dr. 
Divya Kajaria 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

1
6 

Pandu Chikitsa 

Prof. 
A.C. Kar 

Dr. 
Shalini 
Rai 

Dr. 
Nirmal 
Aladoriy
a, Dr. 
Yogesh 
Deole 

Dr. S.N. Ojha 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

1 Hikka Shwasa 
Dr. 
Mangala

-- -- 
Dr. S.N. Ojha, Dr. 

Prof. G. 
Singh, Dr. 
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7 Chikitsa gowri 
Rao 

Pawan Mali Mandip 
Goyal 

1
8 

Kasa Chikitsa 

Prof. 
Tanuja 
Nesari 

Dr. 
Suma 
Mallya 

Dr. 
Yogesh 
Deole 

Dr. B.S. Prasad, Dr. 
Pawan Mali 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

1
9 

Atisara Chikitsa 

Dr. P.S. 
Byadgi 

Dr. 
Neha 
Dube 

-- Dr. B.S. Prasad 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

2
0 

Chhardi 
Chikitsa 

Dr. 
A.R.V. 
Murthy 

Dr. Dilip 
Jani 

-- Dr. B.S. Prasad 

Prof. G. 
Singh, Dr. 
Mandip 
Goyal 

 

2
1 

Visarpa Chikitsa 

Dr. 
Manchak 
Kendre 

-- -- Prof. S.N. Ojha 
Prof. S.N. 
Ojha  

2
2 

Trishna Chikitsa  

Dr. 
Reetu 
Sharma 

-- -- Dr. Ajay Kumar Pande 
Prof. S.N. 
Ojha  

2
3
a 

Visha Chikitsa-I 
(Verses 1 - 122) 

Dr. 
Gopikris
hna 

-- 
Dr. 
Sandip 
Binorkar 

Dr. Sandip Binorkar 
Dr. Sandip 
Binorkar  

2
3
b 

Visha Chikitsa-II 
(Verses 123 
onwards) 

Dr. 
Shobha 
Bhatt 

-- 
Dr. 
Sandip 
Binorkar 

Dr. Sandip Binorkar 
Dr. Sandip 
Binorkar  

2
4 

Madatyaya 
Chikitsa 

Dr. 
Pankaj 
Wanjark
hedkar 

-- -- Dr.Yogesh Deole 
Prof. S.N. 
Ojha  

2
5 

Dwivraniya 
Chikitsa 

Dr. 
Lakshma
n Singh 

Dr. Ajay 
Kumar 
Sharma 

Dr. T.S. 
Dudham
al 

Dr. T.S. Dudhamal 
Dr. T.S. 
Dudhamal  
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2
6 

Trimarmiya 
Chikitsa 

Prof. 
S.N. 
Ojha 

Dr. 
Anant 
Samant 

-- Dr. Upendra Dixit 
Prof. S.N. 
Ojha  

2
7 

Urustambha 
Chikitsa 

Dr.Rajku
mar 

-- 
Dr. 
Yogesh 
Deole 

Dr. Sanjeev Rastogi 
Prof. S.N. 
Ojha  

2
8 

Vatavyadhi 
Chikitsa 

Dr. 
Prakash 
Mangala
sseri 

-- -- Prof. S.N. Ojha 
Prof. S.N. 
Ojha  

2
9 

Vatarakta 
Chikitsa 

Prof. 
Radhava
llabh 
Sati 

-- 
Dr. 
Yogesh 
Deole 

Dr. P. Ram Manohar, 
Dr.Sanjay Kadlimatti 

Prof. S.N. 
Ojha  

3
0
a 

Yonivyapat 
Chikitsa (Verses 
1-132 & verses 
205-295) 

Dr. 
Sunita 
Suman 

-- 

Dr. 
Jasmine 
Gujarath
i 

Dr. Anuradha Roy 
Dr. Jasmine 
Gujarathi  

3
0
b 

Yonivyapat 
Chikitsa (Verses 
133-204) 

Dr. 
Pankaj 
Wanjark
hedkar 

-- -- Dr. Jasmine Gujarathi 
Dr. Jasmine 
Gujarathi  

3
0
c 

Yonivyapat 
Chikitsa (Verses 
296-341) 

Dr. 
Mukund 
Sabnis 

Dr. 
Yogesh 
Deole 

-- Dr. Jasmine Gujarathi 
Dr. Jasmine 
Gujarathi  

Kalpa Sthana Preamble by -Prof. K. Nishteswar 

1 
Madanakalpa 
Adhyaya  

Prof. 
V.K. 
Joshi 

Dr. 
Shivani 
Ghildiyal 

Dr. 
Santosh 
Chavan 

Dr. Santosh 
Chavan,Prof. K. 
Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

2 
Jimutaka Kalpa 
Adhyaya  

Prof. K. 
Nishtesw
ar 

-- -- 
Dr. Santosh 
Chavan,Prof. K. 
Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
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Sawant 

3 
Ikshvaku Kalpa 
Adhyaya  

Prof. K. 
Nishtesw
ar 

-- -- 
Dr. Santosh 
Chavan,Prof. K. 
Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

4 
Dhamargava 
Kalpa Adhyaya  

Prof. 
K.N. 
Dwivedi 

Dr. 
Poonam 
Sharma 

-- 
Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

5 
Vatsaka Kalpa 
Adhyaya  

Prof. 
K.N. 
Dwivedi 

Dr. 
Poonam 
Sharma 

-- 
Dr. Santosh 
Chavan,Prof. K. 
Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

6 
Kritavedhana 
Kalpa Adhyaya  

Prof. 
K.N. 
Dwivedi 

Dr. 
Poonam 
Sharma 

-- 
Dr. Santosh 
Chavan,Prof. K. 
Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

7 
Shyamatrivrita 
Kalpa Adhyaya  

Prof. B. 
Sitaram 

-- 
Dr. Bipin 
Sawant 

Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

8 
Chaturangula 
Kalpa Adhyaya  

Prof. 
Ravi 
Rao 

-- -- 
Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

9 
Tilvaka Kalpa 
Adhyaya  

Prof. 
Ravi 
Rao 

-- -- 
Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

1
0 

Sudha Kalpa 
Adhyaya  

Prof. 
Ravi 
Rao 

-- -- 
Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

1
Saptalashankhi
ni Kalpa 

Dr. Anil 
Kumar 

Dr. 
Anjali 

-- 
Dr. Bipin Sawant,Prof. 

Prof. K. 
Nishteswar, 
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1 Adhyaya  Singh Singh K. Nishteswar Dr. Bipin 
Sawant 

1
2 

Dantidravanti 
Kalpa Adhyaya  

Dr. 
Sridhar 
Bairi 

Dr. 
Ravikris
hna S. 

-- 
Dr. Bipin Sawant,Prof. 
K. Nishteswar 

Prof. K. 
Nishteswar, 
Dr. Bipin 
Sawant 

 

Siddhi Sthana Preamble by - Prof. Anup Thakar & Dr. Prakash Mangalasseri 

1 Kalpana Siddhi  

Prof. 
Anup 
Thakar 

Dr. 
Swapnil 
Auti 

-- 
Dr. Prakash 
Mangalasseri 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

2 
Panchakarmiya 
Siddhi  

Dr. 
Murlidha
r Paliwal 

-- -- 
Dr. Prakash 
Mangalasseri, Dr. 
Swapnil Auti 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

3 
Bastisutriyam 
Siddhi  

Dr. 
Vasant 
Patil 

-- -- 
Dr. Prakash 
Mangalasseri, Dr. 
Swapnil Auti 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

4 
Snehavyapat 
Siddhi  

Prof. 
Anup 
Thakar 

Dr. 
Swapnil 
Auti 

-- 
Dr. Prakash 
Mangalasseri,Dr. 
Swapnil Auti 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

5 
Netrabastivyapa
t Siddhi  

Dr. 
Jayadev
an C.V. 

-- -- 
Dr. Prakash 
Mangalasseri 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

6 
Vamana 
Virechana 
Vyapat Siddhi  

Dr. A. 
Ramya 

-- -- 
Dr. Prakash 
Mangalasseri 

Prof. Anup 
Thakar, Dr. 
Prakash 
Mangalasseri 

 

7 
Bastivyapat 
Siddhi  

Dr. B.S. 
Prasad 

Dr. 
Savita 
Sajjan, 
Dr. 

-- Dr. Anil Panse 
Prof. Anup 
Thakar, Dr. 
Prakash 
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ABOUT CONFERENCE 
 

 

NIRVISHA -2018: 

 Emerging trends in Toxicology are becoming warranted with poisons or 

chemicals that are being used daily can lead to health issues like 

hypersensitivity, autoimmune disorders, neurological disorders or to even 

shadow over next generation, and not only life threatening.  Globalisation is 

making the world as one village but at same time increasing demands, 

industrialisation and environmental disgrace is mirrored by increasing 

incidence of non-animate toxicity by various chemicals in the name of residual 

pesticides, permitted colours, additives, drug induced toxicity and list goes on. 

 Agadatantra, branch of ayurveda is based on strong principles of 

toxicology which has elaborated sources of poisons and treatment thereafter. 

Stakes are high for present toxicological manifestations, based on these 

principles for treating or preventing them. To bring these adapted principles of 

toxicology practice under one roof and explore new horizons including legal 

aspects of Ayurveda practice Shri B M Kankanawadi Ayurveda Mahavidyalaya, 

PG studies and MRC a constituent unit of KLE Academy of Higher Education 

and Research, Karnataka, is come up to host NIRVISHA-2018 on 24th to  27th 

October 2018. 

The inaugural ceremony of the conference was graced by the Chief Guest 

Mrs. Meenakshi Negi, Director Department of AYUSH, Govt. of Karnataka, 

Bengaluru; Guest of honor, Dr. Sanjeev Sharma, Director, National Institute of 

Ayurveda, Jaipur and presided by Dr. Vivek Saoji, Vice Chancellor, KLE 

Deemed University and Dr. B. S. Prasad, Principal, Dr. P. G. Jadar, Dr. S. K. 

Patil, Dr. R.R Hiremath and Dr. M. P. Savalagimath of Shri BMK Ayurveda 

Mahavidyalaya, Belagavi. 

Renowned Visha vaidyas were felicitated. Indian Journal of Ayurveda & 

Research and e-bulletin „BhavaPrakasha‟ of KLE ayurworld were released. 

„Shushruteeya Agadatantra‟ a book by alumni Dr. Ashish Goswami was also 

released. Book donation to college library by Emami Zandu ltd. was a part of 

inaugural ceremony. 
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Application of Agada Principles in the Management of Skin Disorders 

Dr. Mahesh P Savalagimath
2
 

Chemicals and toxins in present day food and lifestyle including environment is 

undeniable fact which causes assault to body. Food chain is entangled with these residual or 

altered pesticides and fertilizers may it be vegetables, grains, fruits to meat (broilers) which is 

dosed with several drugs and cattle with hormones for high yield of milk. Food is made 

attractive with additives, artificial colors and preservatives in the name of permissible limit 

but goes as unidentifiable etiology for skin, immune and many other disorders. To add on, an 

irrational use of medicaments and environment painted with different toxins has undesirable 

effect on health. This scenario has been mentioned in Ayurveda, where in low potent poisons 

of artificial origin called as Garavisha gain entry to body and act as Dushivisha.   

Dushivisha is state where any low potent poison (vegetable, mineral and animal 

origin) can stay in the body for several years and cause diseases on getting precipitating 

factors. Dushivisha accumulated in Amashaya causes kapha & vaata disorders and in 

pakwaashaya  causes vaata & pitta disorders which may then lead to organ specificity, for 

example by affecting shukra causes beeja dosha, by affecting Rakta causes Kushta and so on. 

It can be inferred that Dushivisha patients may suffer from liver disorders, GI disorders, 

urinary disorders or reproductive disorders etc depending on the nature and type of poison. It 

may also manifest as an allergic condition mostly of skin or respiratory system. Most of the 

occupational disorders seen in persons working in places where chances of exposure to 

chemicals, heavy metals etc suffer from several disorders which can be considered and 

treated effectively as dushivishaja vikaaras. Prolonged and injudicious medication may also 

develop as dushivisha. 

 

 

 

ASSESSMENT OF EXPOSURE TO ETIOLOGY:  

In the diagnosis of any disease usually three kinds of diagnosis are made.  

1. Clinical diagnosis 

2. Morphological diagnosis 

3. Etiological diagnosis 

Clinical diagnosis refers to the assessment of clinical presentation and analysis of dosha 

involvement and dominance.  

Morphological diagnosis refers to understanding the extent of the disease, where one can 

assess the part affected and the duration etc.  

                                                           
2
 Reader, Department of Agadatantra, KAHER’s Sri. B.M Kankanawadi Ayurveda Mahavidyalaya, PG Studies & 

Research Center, Belagavi, vaidyamaheshps@gmail.com,  
Mobile: 9845430626 
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Etiological diagnosis is the search for causative factors of the disease and it should be done 

very carefully, as the selection of treatment largely depends on this and there by the success 

of the treatment. 

In any skin condition we can make etiological diagnosis in two headings. 

a. Exposure before birth  

b. Exposure after birth 

i. Local exposure  

ii. Systemic exposure 

a. Exposure before birth: 

These factors can be treated as Garbhopaghatakara bhavas, where it is said that  

 

 

 

If mother gets exposed to disease specific etiologies before conception or during 

fertilization or post fertilization period, the offspring will suffer from those specific diseases 

or will get Kha vaigunya (susceptibility) suitable for specific diseases. Here not only mother, 

but father is also responsible by contributing (like) dushta shukra.  

 

 

 

Both parents play important role in the causation of diseases to their children. To establish 

this we will discuss two cases. 

Case 01:  

A 12 years male child approached with the complaints of multiple skin lesions like 

bullae, vesicles and erythema all over the body gradually in episodic fashion since one and 

half month after birth. History dissection said child‟s elder siblings are apparently healthy, no 

specific Antenatal history by mother that was specific to contribute for the etiology. But a 

formal history from paternal side gave an edge to existing condition of child. Father was 

diagnosed as epileptic 6-8 months prior to conception of this child and underwent anti-

epileptic and anti-anxiolytic therapy. So it may be derived that patient‟s condition can be 

caused by the shukra dusti due to drug.  
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Case 02: A 3 years female child was brought with complaints of vesicles and pustules 

associated with oozing, itching and general weakness. It was told that the baby started 

developing pustular lesions over abdomen and back between 15
th

 to 20
th

 days of birth. 

Gradually severity increased and availed contemporary treatment regularly but the complaints 

were recurring very often. History reveled that there was no specific family element of skin 

diseases in both mother and father, even the elder child of couple was healthy. Antenatal 

history of mother lauded that during her 3
rd

 month; she met with an accident and had fracture 

of right tibia. She underwent surgical repair and treatment with analgesics and antibiotics for 

more than two and half months. So it may be considered that the exposure of garbha to drugs 

led to the present pathology.  
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Exposure after birth:  

When a patient comes with particular skin manifestations, the dermatologist should 

always search for the type of exposure so that one can plan the treatment as well as do‟s and 

don‟ts. 

Local exposure: Very often it is believed in the practice that some chemicals or substances 

produce skin diseases as a result of allergy and the patient is treated symptomatically. Hence 

asked to avoid the substances/chemicals to which he/she is allergic. Scientifically this should 

not happen as we understand the allergy caused by chemicals/substances is not exactly by 

itself, rather it is because of the environment in one‟s own body, which is brought about by 

various etiological factors. When we see the indications of Bhallataka, it is suitable for Vaata-

Kapha dominant diseases and people. While same is contraindicated in Pitta dominant 

disease and Pitta prakruti people, because it acts adversely or like visha to them.   This is not 

because for Bhallataka, but it is the body‟s composition or environment that is not suitable for 

Bhallataka. Hence people develop complications, but at the end Bhallataka is regarded as 

drug causing adverse effects.  

Systemic: As discussed earlier the present day etiologies namely Dushivisha and garavisha 

that are gaining entry into body through toxicated food, water and air etc affect the body‟s 

ability to prevent disease manifestation, which is brought about by Oja, which is the prime 

target of any type of Visha. Individuals ability to adapt for changes in food, climate etc is 

altered/affected and lands into condition of Vikaravighata abhava, this makes even the 

minimal etiologies to cause disorders and in this context skin diseases. This systemic 

exposure itself determines the effect of local exposure and hence the severity of the skin 

manifestations. 

Etiological diagnosis can also be made by understanding morphological findings of Skin 

manifestations as mentioned in the context of Paduka visha, Abharavisha etc 

 

 

 

 

 
 

Even accessories like footwear‟s or jewelry if contaminated with chemical or poison 

can develop skin manifestation over the contact area like dorsum of feet or wrist etc. This 

goes on to say that wherever the offending agent comes in contact with skin there it will 

cause skin manifestations.  
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If low potent toxins either natural or artificial origin vitiates blood then these will cause skin 

manifestations presenting as Kitibha, Khota etc.  

 

 

 

These poisons have specificity in causation of various diseases as mentioned above and gives 

clear picture about their organ specificity. It affects shukra and cause diseases in offspring, 

affect neurological activity to cause manic or speech disorders or affect Rakta to cause Kusta 

(skin manifestations.) 

These clinical manifestations explained in the context of Dushivisha or Garavisha 

cannot be seen in all types of toxin/poison exposures but depends on specific toxin and its 

affinity to tissue. Many scientific studies have shown that exposure to pesticides in low doses 

is common and this can cause neurological and reproductive disorders.
1
  

Similarly another study says that Daughters whose mothers took DES 

(Diethylstilbestrol is a synthetic estrogen) (about 1 million or more between 1960 and 1970) 

suffer reproductive organ dysfunction, abnormal pregnancies, a reduction in fertility, immune 

system disorders, and periods of depression.
2
  

As it is very clear here that some low potent poisons affect shukra then garbha 

developed by that shukra will develop diseases either in the intrauterine life or after birth. 

Similarly skin manifestations can occur by affecting rakta dhatu. Another study of 

environmental factors like pollution exposure in preconceptional, prenatal and postnatal 

period showed that chemicals can cause allergic disorders like eczema in offsprings.
3
  

Skin manifestations not only caused by Sthavara visha (poisons of vegetable and 

mineral origin) but even several venoms (poisons of animal origin) also cause skin 

manifestations, as most of insect bites and stings mainly present with skin manifestations. To 

highlight this one can consider Lootha visha clinical presentations, as it is explained that 

Lootha visha presents with wheels, rashes, pustules, vesciles, discolorations, oozing, itching, 

fever, etc. It is also explained that the discharge from these skin manifestations produces new 

lesions on the healthy parts of the body when it comes in contact.  

 

 

 

TREATMENT: 

Etiological diagnosis is important in successful management of any skin manifestation 

caused by poison because selection of etiologic specific Agadas or medicaments depends on 

it. Once the etiological diagnosis is established, clinical diagnosis will help to assess the 

dominance of dosha and treatment protocol.   
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Protocol framed then will be falling like Agada or Vishahara oushadhi for etiology 

and Shamana for dosha modulation which includes kashaya, churna and external modalities 

like pariseka and tail application.  

But the principle of protocol should be and carefully framed with medicines having 

vishara property or indicated in visha conditions (ex: patolokaturohinyadi kashaya) or least 

they should not be contraindicated in visha conditions.  

 In general the following Doshivisha chikitsa is adapted when skin manifestations are 

caused by the exposure to Low potent poisons or toxins.  

 

 

 

Dushivisha patients should be administered Swedana followed by Vamana or virechana or 

both.  

As such there is no mention of Snehapaana for Dushivisha, but depending on the clinical 

presentations one has to decide whether snehapana is to be done or not. Also in this context 

only Vamana and Virechana are mentioned, but by considering the general treatment 

principles of Kushta one can opt for Raktamokshana. 

   

 

 

Considering this, if the patient presents with increased Kleda (kapha utklesha) and  

have uttama bala (strength), then one can do abhyanga and swedana followed by suitable 

shodhana i.e. vamana. Same is followed for Pitta utklesha conditions and virechana is done.  

If the patient presents with Vaata dominant chronic skin manifestation with reduced 

bodily strength then one should choose to do Snehapaana by selecting appropriate ghrita 

(internally taila is contraindicated in visha condition as it potentiates visha), then abyanaga 

and swedana followed by appropriate shodhana. Vamana is adopted in Kapha dominant and 

Virechana in Pitta or Vaata dominance. Commonest used ghritas are Kalyanaka ghrita, 

Tiktaka ghrita and Mahatiktaka ghrita, but guggulu containing ghritas are usually avoided as 

the teekshna properties of guggulu may aggravate the condition by potentiating low potent 

visha.   

Acute skin manifestations as a result of exposure to Visha are very oftenly cured or 

managed by shaman therapy alone and/or along with Sadhyah shodhana like Vamana, 

Virechan, Raktamokshana whichever is suitable for the presenting condition. In acute 

manifestations Snehapana is not done, in such condition sadhyah shodana is done as the 

doshas will be in Utklishta avastha and they can be easily eliminated by approptiate 

shodhana. In such conditions if one plans for Snehapana which takes 3 to 7 days, during that 

period itself the disease may get aggravated and management becomes difficult.  
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LET US DISCUSS FEW CASES:  

Case number 01:  

18 years male approached with complaints of pustules, discharge, local odema, discoloration 

and severe itching over dorsum of both foot over a month. History revealed that it started 

after having new footwear and diagnosed as paduka visha (footwear dermatitis). This was 

considered as vishaja and complaints showed sannipataja lakshana with pitta-kaphja 

dominance (pustules, discharge, local odema and itching). Internally Bilwadi agada and 

Patolakaturohinyadi kashaya was used while externally pariseka with Lodrasevyadi kashaya 

followed by Nalpamaradi tail application was done for 15 days. Later to this treatment nearly 

all complaints subsided except vaata lakshana (dryness & hyperpigmentation), hence for this 

Kalyanaka ghruta was advised at shaman dose of 10 ml on empty stomach, Dushivishari 

agada twice daily after food with honey and Eladi tail for external application for 15 days. 

One month of vishahara chikitsa relieved all complaints.  

 

 

 

 

 

 

 

  Before treatment     After treatment 

 

Case Number 02:  

A female aged 21 yrs approached with the complaints of recurrent skin peeling as very thin 

layers over face, trunk and extremities, associated with itching and discolouration from the 

age of nine. She experienced such peels not less than 10 episodes per year. Detailed history 

gave an incident of infection at age of eight and treated with injection penicillin for which she 

developed instant allergic urticarial rashes all over the body and was managed immediately 

by conventional medication, but she started to develop peeling of skin on most parts of the 

body which gradually increased.  For this she underwent conventional treatments but was 

futile. She also revealed that it gets aggravated in rainy season, exposure to cold climate, 

eating cold things, food having additives (artificial food colours, taste enhancers, flavours 

etc.) and by taking antipyretics and analgesics. Based on the history, etiologically it was 

diagnosed as vaata pitta dominant (skin peeling and discoloration) skin manifestation caused 

by Dooshivisha (aggravates on exposure to visha vardhaka bhava as explained above). In 

contemporary medicine the condition was entitled as Erythema Annulare Centrifugum. This 

patient was treated successfully on the basis of Dushivisha and for last 07 yrs patient is 

completely free from the said complaints even after exposing to above detailed aggravating 

factors. 
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The patient was undertaken for virechan with Tiktaka ghrita snehapana, Eladi taila 

abhyanaga followed by swedana. Later she was kept on Dushivishari agada with honey and 

Haridrakhanda thrice a day for a period of six months with 20 days medication and 10 days 

gap during entire 6months. 

 

 

 

 

 

 

 

  Before Treatment    After treatment 

 

Case Number 03: 

A male patient aged 42yrs farmer by occupation came with the complaints of vesicles 

over dorsum of left foot around the ankle extending upto midleg with serous discharge, pain, 

itching and swelling over left lower limb. This was associated with loss of sensation over left 

foot and first three toes since 8 months. Similar lesions over medial aspect of right leg with 

mild itching and oozing since own week. Notable incidence was expressed by the patient 

saying that within a day new lesions would appear wherever the discharge of vesicles came in 

contact with fresh skin and hence always tried to keep the lesions dry. Etiology of unknown 

bite and morphological presentation diagnosis was made as Loota visha  

 

While conventional diagnosis was Erythema Nodosum leprosum and treated priorly 

with Dapsone, Rifampicin and clofazimine for more than 3months and there was no relief 

from the complaints, instead they increased. 

 Dashanga agada indicated in keeta visha and Patolakaturohinyadi Kashaya (15 ml) 

was given 4 times a day along with Triphala kashaya pariseka followed with Parantyadi taila 

application externally twice daily for 08 days. Later to this when Pitta-kaphaja lakshan came 

down (reduced discharge, itching and swelling) Dashanga agada was replaced by Bilwadi 

agada keeping other medications same for next week. Patient started to experience pain over 

the region of foot where loss of sensation was complained in first visit. After 2 visits Pitta-

kaphja lakshana came down completely and treatment was continued with Kalyanaka Ghrita 

10 ml on empty stomach, Bilwadi agada thrice daily after food internally and Eladi tail for ( 

indicated for twak prasadana and kanduhara) external application for next 15 days. Post to 

this Loota visha chikithsa normalcy of sensation over foot was restored and relief of other 

complaints.  
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          Before Treatment  

 

 

 

 

 

 

 

   

After treatment 

 

Case Number 04:  

A male patient aged 39 working as tourist driver approached with sudden onset of redness, 

small reddish papules over both upper and lower extremities spreading up to lower abdomen, 

severe burning sensation, mild persistent fever and odema over both lower extremities since 

4-5 days. The condition was associated with headache, thirst and generalized weakness. On 

local examination there were few necrotic circular lesions of size less than 0.5 cm suggesting 

of some insect bites. History directed towards an insect bite while touring the clients in 
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Dandeli forest safari and by the same evening he developed above complaints which flared in 

2-3 days. Consulted conventional physician but no relief was found and went on to be 

diagnosed as Leukocytoclastic vasculitis. As per Agadatantra the morphological and 

etiological diagnosis was Keeta visha and treated successively and successfully. As the 

lesions were Sannipataja with Pittakapha pradhanata (burning sensation, skin peeling and 

odema) hence Patolakaturohinydai kashaya 10ml five times a day along with Dashanga agada 

four times a day internally and Erythaila (indicated in sarpa visha chikitsa in kerala tradition) 

was given as external application for first two days. By day 3 of admission the complaints 

subsided (redness, odema and fever came down) and patient was taken for sadyovirechana 

with Avipatti churna, where patient had 7 vegas and once blood stained stool. Next morning 

complaints of redness, burning sensation, swelling and fever were disappeared except the 

vata dosha lakshana like multiple joints pain and kosta rukshata (indicted by blood stained 

stool). For the vata lakshan we adopted Tiktaka ghruta 10ml once in the morning on empty 

stomach with hot water and Bilwadi agada thrice a day after food for next 03days along with 

Nalpamaradi taila for external application. After this course of medication patient become 

completely free form the complaints.  

 Before Treatment  Before Treatment   After Treatment 

Case number 05: 

A farmer by occupation aged 50 years complained of raised erythematic circular lesions all 

over body including oral and anal mucosa, itching, burning sensation, scaling with mixed 

presentation of dry and pus formation, multiple joint pain and generalized weakness since 3 

years. Associated with constipation and loss of appetite.  Patient‟s previous medical history 

was strong indication for development of existing condition. He had taken over the counter 

medication (self mediation) for his previous complaints of pustular acne lesions over face and 

back which actually again aggravated the condition. For this he consulted local physician and 

received few oral and intravenous medications which after 4 days developed severe skin 

reactions/allergy as mentioned above. He neglected these for month and then experienced 

skin lesions all over the body. Consultation at peripheral center diagnosed condition as 

Erythema Multiformae a condition caused due to hyper sensitivity reaction. According to 

Ayurveda the condition was diagnosed as Dooshivisha janya Pitta-Kaphaja Kusta (itching, 

burning sensation and erythematic circular lesions) and Dooshivisha chikitsa was adopted. 

The patient was first treated with Patolakaturohinyadi kashaya 15ml four times along 

Dushivishari agada 1gm four times a day internally and Triphala kashaya seka and 
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Nalpamaradi taila as external modalities for 5 days. After developing good appetite patient 

was taken for Virechana with Tiktaka ghrita senhapana for 5days followed by abhyanga with 

Nalpamaradi taila and Triphala kashaya seka (as Sweda) for three days and virechana was 

done by giving Trivrut leha. After shodana the patient was put Nimbadi kashaya and Bilwadi 

agada internally (for pitta-kapha shaman and rakta prasadana) and Nalpamaradi taila for 

external application for 15 days. By the end of follow up medication more than 60% relief 

was seen. Once again virechana was done with same protocol and same medicines were 

continued with addition of Tiktaka ghritha (For vata shaman and oja vardhan) 10ml on empty 

stomach with hot water for next 20days. Since then patient is completely free from all the 

complaints and has not developed any further allergy to conventional medicines that he took 

for common illnesses thereafter till date. 

 Before Treatment  Before Treatment           Before Treatment 

 

  

 

 

 

 

Before Treatment           After Treatment 

 

 

 

 

 

 

After Treatment      After Treatment  
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RATIONALITY OF SELECTION OF AGADAS & SHAMANA FORMULATIONS: 

Management of any disease having poisons or toxins as the causative factors 

irrespective of high potency or low potency one should give importance to Oja or Bala, as 

poisons are told to act adversely over it. Hence treatment not only includes correcting disease 

but to nurture oja. As a reason one has to include all dosage forms and drugs having 

vishahara property which can protect oja and increase bala. 

In skin diseases commonly prescribed Agadas are Dooshivishari agada, Bilwadi 

Agada and Dashanga Agada. Considering the ingredients of the mentioned agadas it can be 

said that Dooshivishari agada is Soumya yoga, Bilwadi agada is moderately teekshna yoga 

and Dashanga agada is most Teekshna among the three agadas mentioned here.  

Generaly it is thought that when skin conditions are severe in nature then soumya 

yogas are prescribed or chosen, but on contrary in skin manifestations caused due to poison 

or toxin exposure, which are acute and severe in nature one should give teekshna yogas. For 

example, Lootha visha which is Pitta dominant tridoshaja condition presenting with pitta 

pradhana lakshanas like srava and daha etc, chikitsa adivised is Dashanga agada. This is 

teekshna among mentioned three agadas, though independently the ingredients of this 

formulation are said to be Pitta vardhaka, here by virtue of its Prabhava it reduces the clinical 

manifestations of visha. Whereas for modulating the dosha, kashayas are given along with 

any agada.  

Kashayas can be chosen as followingly, when there is increased Kleda and Srava we 

can chose Patolakaturohinyadi kashaya along with the agada, if burning sensation is more 

then Chandana Parpatakadi kashaya is opted, if jwara is associated then Amritottara kashaya 

is to be given, if Kleda and Kandu are dominating then Aragwadadi Kashaya is to be given, 

in the same way if Shotha is dominating then one can opt for Punarnavadi kashaya. In this 

way along with agada, suitable shaman yogas can be selected, even more than one kashaya or 

shamana yoga can also be given.  

 Clinically Dooshivishari agada has been found effective in chronic skin 

manifestations with less pitta and kapha dominance, like in Urticaria, Chronic eczema, 

dermatitis, and other allergic skin manifestations.  

Bilwadi agada is found to be effective in pitta dominant conditions even with 

discharge, itching, fever and swelling. It can be effectively used in vesiculo bullous 

presentations like Herpes, Acute dermatitis, Eczema, bites and stings induced skin 

manifestations etc. Bilwadi agada and Dashanga agada have also been found effective in 

preventing secondary infections in skin diseases like cellulitis etc.  

 Among externally used yogas, Lodrasevyadi yoga, explained in the context of Lootha 

visha is also used for external application as Lepa or kashaya Seka other than internal 

administration. It is seen that it prevents further spread of the lesions, reduces burning 

sensation, oozing, itching and helps for faster healing of the skin lesions. Panchavalkadi 

Kashaya which is also considered to have vishahara property has been used as seka in 

conditions having more Pitta dominance along with Kapha, this helps in reducing excessive 

srava, Daha, kandu and enhances the faster healing of skin manifestations. Triphala kashaya 
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is the next most commonly used formulation. It is used as Seka in skin conditions presenting 

with mild kleda and srava. 

After seka tailas are used for external application and commonest is Nalpamaradi 

taila, it is used when there is less oozing and itching because of its kashaya pradhanata. 

Panchavalakaladi taila is used when there is more discharge and burning sensation. When 

severe Pitta dominance presentations are seen Paranthyadi taila, which is explained in the 

context of Mandali sarpa damsha chikitsa of Prayoga samucchaya, is found to be every 

effective. In the same way Erythaila, an oil preparation used by Traditional Visha vaidyas of 

kerala, is used in skin manifestations which are severe in nature also caused by potent bites 

and stings.  For Vaata or Vaata kapha skin manifestations like dryness, discolouration and 

itching Eladi taila is to be used. Pitta-Kapha dominant skin manifestations after treatment 

come down as Vaata-kaphja or vaatja and hence there also at end Eladi taila can be used for 

external application.   

Usually at the end of the treatment when one feels that all the skin manifestations 

have completely reduced, the patient should be administered with ghrita yogas like 

Kalyanaka ghrita, Tikata ghrita and Mahatiktaka ghrita. This ghrita administration can be 

done for a period of 15 days or 30 days or as per the yukti of Vaidya, duration can be 

decided.  The selection of the ghrita is to made by considering the dosha dominance and the 

nature of the disease and also the rasayana properties of the ghrita. Kalyanaka ghrita is best 

used when there is vaata and rakta dushti is seen, it helps to restore the bodily strength, cures 

Visha of all origins and also nurishes Oja. It helps for correction of discolouration and also 

helps to overcome the mental stress that patient will be having. Tiktaka ghrita and 

Mahatiktaka ghrita  are best utilized in the Pitta dominant conditions, both help to subside the 

Pitta which might not have been eliminated completely during shodhana. Even if the 

condition is managed by only agada & shamana therapy, there also these ghritas are used 

effectively to counter Pitta & Vaata vitiation. These ghritas also prevent further vitiation of 

Pitta and Vaata, improve pigmentation, and prevents further infections and simultaneously    

help to improve Bala and Oja. 

One more important issue is the time of administration of medicines, classically 

repeated administration of medicines is advised for visha conditions and the same is followed 

in all skin manifestations caused due to exposure to Visha. While such administrations patient 

should be carefully observed periodically as clinical manifestations change faster and hence 

one should note those changes and shamana yogas can be revised or entire treatment protocol 

is to be revised. For example when Aragwadadi kashaya is given with some agada in kleda 

and kandu pradhana condition, after 10 to 15 doses of medication the presentation usually 

changes to Vaata-Pitta dominance and hence Guducchyadi kashaya or any other Vaata-Pitta 

hara shaman yoga is to be administered. In the same way if Teekshna agada is given in the 

beginning after 10 to 15 doses that can also be changed to milder ones as explained above.  
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ABOUT CONFERENCE 
 

 

NIRVISHA -2018: 

 Emerging trends in Toxicology are becoming warranted with poisons or 

chemicals that are being used daily can lead to health issues like 

hypersensitivity, autoimmune disorders, neurological disorders or to even 

shadow over next generation, and not only life threatening.  Globalisation is 

making the world as one village but at same time increasing demands, 

industrialisation and environmental disgrace is mirrored by increasing 

incidence of non-animate toxicity by various chemicals in the name of residual 

pesticides, permitted colours, additives, drug induced toxicity and list goes on. 

 Agadatantra, branch of ayurveda is based on strong principles of 

toxicology which has elaborated sources of poisons and treatment thereafter. 

Stakes are high for present toxicological manifestations, based on these 

principles for treating or preventing them. To bring these adapted principles of 

toxicology practice under one roof and explore new horizons including legal 

aspects of Ayurveda practice Shri B M Kankanawadi Ayurveda Mahavidyalaya, 

PG studies and MRC a constituent unit of KLE Academy of Higher Education 

and Research, Karnataka, is come up to host NIRVISHA-2018 on 24th to  27th 

October 2018. 

The inaugural ceremony of the conference was graced by the Chief Guest 

Mrs. Meenakshi Negi, Director Department of AYUSH, Govt. of Karnataka, 

Bengaluru; Guest of honor, Dr. Sanjeev Sharma, Director, National Institute of 

Ayurveda, Jaipur and presided by Dr. Vivek Saoji, Vice Chancellor, KLE 

Deemed University and Dr. B. S. Prasad, Principal, Dr. P. G. Jadar, Dr. S. K. 

Patil, Dr. R.R Hiremath and Dr. M. P. Savalagimath of Shri BMK Ayurveda 

Mahavidyalaya, Belagavi. 

Renowned Visha vaidyas were felicitated. Indian Journal of Ayurveda & 

Research and e-bulletin „BhavaPrakasha‟ of KLE ayurworld were released. 

„Shushruteeya Agadatantra‟ a book by alumni Dr. Ashish Goswami was also 

released. Book donation to college library by Emami Zandu ltd. was a part of 

inaugural ceremony. 
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Research Updates On Agadatantra at KAHER’s Shri B. M. Kankanawadi. 

Ayurveda Mahavidyalaya 

       

Dr. M. B. Gundakalle. 

                              Asso. Prof., Dept of Agadatantra, 

                                                      Shri B. M. Kankanawadi. Ayurveda  

                                                      Mahavidyalaya, Belgavi. 

 

The Post-graduation studies in Agadatantra specialty is started in the year of March 

2010. The department has taken keen interest in establishing the concepts of Agadatantra 

under the light of current sciences. With this background department has defined its Vision 

and mission.  

Mission: 

Explore theVisha Chikithsa by adapting and using Current Scientific Technologies 

with collaboration to Centre's of Excellence and Traditional Practitioner‟s. 

Objectives: 

 To scientifically validate the Antidoatal effects of Agada 's, for Garavisha 

(artificial Poisons) and Dooshivisha (Low potent poisons) 

 To survey the traditional Practices of Visha Chikithsa. 

 To establish the art of treatment of Skin Diseases Through fundamentals 

principles of AgadaTantra. 

 To Establish the Ayurveda Environmental Toxicology on Scientific grounds. 

To achieve the above objectives department is conducting systematic studies on the 

following thrust areas. 

– Toxicity studies. 

– Rationality of Visha Dravya shodhana. 

– Survey of visha and vishagna dravyas. 

– Environmental toxicology. 

– Garavisha and Dushivisha (Hazardous effects of Pesticides, Fertilizers, 

Adulterants, Addictives etc.) 

– Clinical studies  

– Visha Rasayana. 

– Studies on Envenomation. 

– Anti-teratogenic studies. 

 

In the same way institutes believes in Tradition, Technology and Innovation, in this 

regard Institute has developed Central Research Facility which consists of following 

subunits- 

 AYUSH Approved Drug Testing Laboratory 

 CPCSEA Registered Animal experimentation Laboratory 
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 Medical Research Center 

 Ayurtech and Scientific Publication Unit 

 

The scientific credibility of every research work depends on the systematic scrutiny, 

monitoring and scientific research audit. All the studies at KAHER BMK Ayurveda College 

go through screening by In-house and Out house Peers and experts of Respective research 

areas. Further they go through respective ethical committees and their after strictly monitored 

by Institutional research committee and Ethical committee to make sure there are no 

violations of protocol. All studies are reviewed periodically by Research audit committee. 

Ensuring the quality of research process in the institute and department gave leads in 

better understanding of Agada Tantra through following research works. 

SL 

No 
Title 

Name of 

Scholar 
Guide 

1 Effect of Bilwadi agada in paracetamol 

induced Hepatotoxicity in wistar rats 

Dr. Nitin B. 

Patil 

Dr.S.K.Hiremath 

2 A Survey on Ethno practices of visha 

chikitsa in Belgaum region 

 

Dr. Rajashekhar 

Jakati 

Dr. D.G.Kolume 

3 Effect of Dooshivishari agada in 

Experimentally induced allergic asthma in 

wistar rats 

Dr. 

Santosh.F.Patil 

Dr.S.K.Hiremath 

4 Effect of Dooshivishari agada in 

Dimethoate induced toxicity in rats 

Dr. Savitri. S. 

Karigoudar 

Dr.Gundappa S Rao 

5 An experimental study on the efficacy of 

Vagbhatokta Jalanirvishikaran yoga on 

polluted water. 

Dr Shivanand B 

Kalasannavar 

Dr.S.K.Hiremath 

6 A Survey of visha dravya (poisonous 

plants) and Vishaghna dravya (antidotal 

plants) in and around Belgaum region 

Dr.Ashish 

Goswami 

Dr.D.G.Kolume 

7 Role Of Dooshivishari Agada On 

Teratogenic Effect Of Cyfluthrin-In Swiss 

Albino Mice 

Dr.Shilpa 

Hukkeri 

Dr.M.P.Savalgimath 

8 An experimental Evaluation of Effect of 

Shodhana (purification) on convulsive 

property of kupeelu toxicity 

Dr.B.C.Sadhuna

var 

 

Dr.D.G.Kolume 

9 Evaluation of Efficacy of Murvadi agada in 

Antibiotic resistant diarrhea  

(escherechia coli)  

–An experimental study 

Dr. Harish 

Babu.H 

 

Dr.D.G.Kolume 

10  Evaluation of Nephroprotective Activity of 

Nisha Amalaki against Cisplatin Induced 

Nephrotoxicity in Wistar Rats  

DR. 

Ravichandra M 

 

Dr.S.K.Hiremath 

11 Evaluation of the Effect of Bilwadi agada 

in Gentamicin induced Nephrotoxicity in 

male wistar rats 

Dr. Sangeeta 

Kanna 

 

Dr.S.K.Hiremath 

12 Evaluation of antidote activity of 

Meghanaad (amaranthus spinosus.linn) 

patra swaras in Gunja (Abrus precatorius. 

Dr.Nivedita 

KarpoorShetty 

Dr.S.K.Hiremath 
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linn) Beeja poisoning in female Wistar rats. 

13 Evaluation of the Efficacy of Pancha 

shirisha agada as an Antidote in the 

management of Mandali visha (Daboia 

russel viper) – In albino mice  

Dr. Ajith 

Kamath M. 

Dr.M.P.Savalgimath 

14 An Analytical study on Effect of 

Environmental pollution on Ricinus 

communis linn. root with special reference 

to Heavy metal concentration 

Dr.Ambika 

Dhiman 

 

Dr.S.K.Hiremath 

15 Evaluation of Sindhuvaradi agada in 

Doxorubicin induced Cardiotoxicity- in 

Male wistar rats 

Dr.Shrutika 

Karoshi 

Dr.D.G.Kolume 

16 Evaluation of Nephro-Hepatoprotective 

activity of Dushivishari Agada in Mercuric 

chloride induced Acute Nephro-

Hepatotoxicity in Wistar rats  

Dr. 

Anitha.B.Yadav 

Dr.S.K.Hiremath 

17 Evaluation of Effect of Shodhana samskara 

on Datura (datura metel linn.) beeja 

toxicity on Visual cortex in wistar rats 

Dr. Madhu 

Pathak 

Dr.S.K.Hiremath 

18 Evaluation of Larvicidal activity of Bakuchi 

(Psoralea corylifolia linn.) beeja extracts 

against Aedes aegypti larvae 

Dr. Supreeta 

Laxmanshetty D 

Dr.D.G.Kolume 

19 Evaluation of Hepato-protective Activity of 

Bilwadi Agada against Methothrexate 

induced Hepatotoxicity - An Experimental 

Study  

Dr.Anjana 

Siddhapur 

Dr.D.G.Kolume 

20 Evaluation of Antidotal activity of 

Meghanaad (Amaranthus Spinosus 

Linn.)patra swarasa in Vatsanabha 

(Aconitum ferox Wall) poisoning in Wistar 

rats. 

 Dr Deepa 

Gotyal 

 

Dr.S.K.Hiremath 

21 “Evaluation of Nephroprotective activity of 

Kataka beeja Yoga Against Aspirin induced 

Nephrotoxicity in Wistar rat”   

Dr. Manohar S. 

Sarangi 

Dr.S.K.Hiremath 

22 Evaluation of the Effect of Dooshivishari 

agada on Tartrazine Induced Testicular 

toxicity- An experimental study  

Dr. Shweta S. 

Mumbaraddi 

Dr.M.P.Savalgimath 

23 An Experimental Evaluation of Antidotal 

activity of Sindhuvaradi agada in 

Darvikara visha w.s.r to Naja naja 

Envenomation 

Dr. Preetam K. 

Lamani 

Dr.M.P.Savalgimath 

24 Experimental Evalaution of Haemo 

protective activity of Malathyadi agada in 

Dapsone induced 

Haemo-toxicity 

Dr. 

Anuja.B.Dhangi 

Dr.D.G.Kolume 

25 Effect of Dooshivishari Agada in 

Monosodium Glutamate induced Female 

Reproductive Toxicity: An Experimental 

Study 

Dr. Jyoti rani Dr.M.P.Savalgimath 

26 Evaluation of Effect of Vatsanabha 

(Aconitum  ferox wall.) as a Prativisha 

against Cobra venom (Naja naja) toxicity – 

An experimental study  

Dr. Ravi 

Dhaliya 

Dr.S.K.Hiremath 

27 Evaluation of Effect of Manjistaadi yoga in 

Daboia russel viper (Mandalivisha) 

Dr. Ravi Chahar Dr.S.K.Hiremath 
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Envenomation with special reference to 

Nephrotoxicity in wistar rats 

28 An Experimental Evaluation of Effect of 

Bilwadi agada in Isoniazid 

and Rifampicin combination induced 

Hepatotoxicity” 

Dr.Shradha 

Madar 

Dr.D.G.Kolume 

29 Effect of Dooshivishari agada in 

preventing Cyfluthrin induced 

Teratogenicity in swiss Albino mice : a 

second generation study  

Dr. Swathi 

Sharma 

Dr.M.P.Savalgimath 

 

Domain wise the studies are categorized as follows   

– Ethnobotany survey 

– Environmental toxicity 

– Pesticide 

– Analyical 

– Vector borne (Larvicidal) 

– Shodhana Sanskar Effect 

on Poisons Plants 

– Antidotal 

– Envenomation 

– Efficacy of 

Yoga(Formulation) 

– Efficacy of Agada 

– Organ Protective 

– Induced Toxicity 

In the Agada Domain Bilvadi Agada, Dooshivishahari Agda, Murvadi Agada 

Sinduvardi Agada, Panchashireesha Agada, Maltyadi Agada were tested for Organ-

protective, Efficacy were tested. 

In organ protective Domain Hepato-protective, Nephro-Protective, Cardio-protective, 

Hemo-protctive, Reproductive System (male), Reproductive System (Female) 

&Teratogenicity studies carried out. 

In-Toxicity Domain Drug Induced-   Cisplatin, Gentamicin, Aspirin, Dapsone, 

Isoniazid Rifampicin Doxorubicin and Food Induced-    Tartrazine, Monosodium Glutamate 

Pesticide- Cyfluthrin and Dimethoate 

 

Ethno-botany Survey  

“A SURVEY ON ETHNOPRACTICES OF VISHA CHIKITSA IN BELGAUM 

REGION” 

By Dr. Rajashekhar Jakati    Guide: Dr. D. G. Kolume 

 In this study 21 practitioners were visited around Belagavi region, among 17 

practitioners revealed data on their practice These procedures include vamana, nasya, anjana, 

karna purana, kalka lepa etc- 

in snake bite, scorpion bite , Insect bite and Alarka  visha.  

 The procedures of ethno practices are mimicking Ayurvedic procedures like anjana, 

nasya vamana Lepa etc.  

We need to train the folk practitioners scientifically to carry out the first aid treatment in 

envenomation handling.  
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A SURVEY OF VISHA DRAVYA (POISONOUS PLANTS) AND VISHAGHNA 

DRAVYA (ANTIDOTAL PLANTS) IN AND AROUND BELGAUM REGION 

Dr Ashish Goswami  Guide: D. G. Kolume 

  

An opportunistic survey was conducted, in and around Belgaum which is located at 

15.87 N 74.5 E situated in the northwestern parts of Karnataka by preparing a prelist. The 

prelisted plants were collected once and authentified by Botanist at RMRC, Belgaum. 

Arka and Erand had the highest citation and Gunja was least among the prelisted 

drugs while others had tapering citation..  Ahiphena and Bhanga not found, as they come 

under strict narcotic acts. On the other hand vishaghna dravya like Nirgundi had highest 

citation while drug like Arishtaka had the lowest citation. 

Researcher observation reveals that the most potent area for the Visha dravya is 

Deshnur and for vishaghna dravya Amboli seems to be the credible area. 

Environmental Toxicity 

Role of Dooshivishari Agada On Teratogenic Effect Of Cyfluthrin-In Swiss Albino Mice 

DR. SHILPA .S. HUKKERI, Guide: Dr. MAHESH .P .S.  

Thirty fertilized mice were divided in three groups;  

From 5th to 14th day of gestation control group received normal saline,  

Second received 32mg/kg body weight of Cyfluthrin orally and third group received 

Cyfluthrin - CYF(32mg/kg body wt from 5th to 14th day) & Dooshivishari Agada –DVA 

(0.0312 g/kg/day from 5th to 18th day) orally. 

There was significant increase in food & water consumption in CYF+DVA group compared 

to the CYF group,  

In CYF+DVA group increase in the maternal weight gain, total implants, placenta weight, 

fetal weight & number of live fetuses & decreased number of resorptions & dead fetuses 

were seen.  

100% skeletal anomalies were present in CYF & 18.18% in CYF+DVA;  

36.6% Micropthalmia was seen in CYF group and in CYF+DVA it was 6.8%;  

26.3% Anopthalmia was seen in CYF group & in CYF+DVA it was 10.3%; 76.8% 

pulmonary edema was seen in CYF group &in CYF+DVA it was 6.8%.  

Statistical analysis was done using dunnet‟s t test followed by one way ANNOVA.  

Dushivishari Agada has shown significant prevent effect on Cyfluthrin induced 

teratogenicity. 
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INTRODUCTION TO GENODERMATOSES 

Dermatology, the specialized study of skin diseases, has become an important subdivision of the 

practice of medicine not only because of the many primary diseases that affect the skin, but also 

because of the common cutaneous manifestations of deeper visceral or systemic diseases.1 

There are several dermatologic disorders that have a genetic etiology or a genetic predisposition. Such 

genetically determined skin disorders are termed as “genodermatoses” (Geno: Genetic and 

dermatoses: skin lesions).2  

A genodermatoses can be defined as “a cutaneous phenotype caused by a single mutation, which may 

be a point mutation, deletion or a chromosomal aberration”.3 

Genodermatoses need not be inherited. Many of them exclusively occur sporadically also.3 

The epidermal layer of the skin and the amelodentinal (the enamel and dentine) components of the 

teeth are derived from a common embryologic neural origin of the ectoderm. As a result, there exist 

many primary cutaneous diseases which find there manifestations in the oral cavity affecting the oral 

mucosa and dentition. The diseases which are derived from these components and neuroectodermal 

mesenchyme are called as ‘‘neurocristopathies’’ signifying any disease arising from maldevelopment 

of the neural crest.4 Some of these genodermatoses are characterized particularly by alterations in the 

normal keratinization process and these have been specifically referred to as genokeratoses.1  

There exist many genodermatoses which have distinct oral features that may help identify or confirm a 

genetic diagnosis. Therefore it is of utmost importance to a dentist to recognize not only that some 

dermatoses exhibit concomitant lesions of the oral mucous membranes but also that manifestations of 

some diseases, may be preceded by oral lesions.  
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GENETICS IN SKIN AND ITS PRINCIPLES OF TRANSMISSION 

We are now in the midst of an accrual of precise and detailed genetic information about many of the 

inherited disorders of the skin. It is because of an increased awareness of familial clustering of disease 

but mostly because of the opportunity to apply knowledge of the sequenced human genome.5 

An understanding of genetic principles and its methods along with the knowledge of terminology of 

genetics is essential for comprehension of the various molecular basis, the familial clustering and the 

genetic treatment of many skin diseases.5  

A segment of DNA within a chromosome which has a specific genetic function is called as a gene. 

Each gene is a piece of genetic information. Thousands of genes make up each chromosome. Every 

human cell comprises of 23 pairs of chromosomes. The genetic information of each individual is 

present in these 23 pairs of chromosomes. One pair is called sex chromosomes which are XY in males 

and XX female. The remaining 22 pairs of homologous chromosomes are called as autosomes. The 

autosome chromosome pairs are called as homologous pair and two chromosomes in the same pair 

are called homologous chromosomes.6 

The genetic information is in the form of a chemical (DNA) code (the genetic code). Sometimes, 

variations in the genetic code can occur during our life because of various reasons like exposure to 

radiation or certain chemicals. Due to these variations in the genetic code, the genes become defective 

so that the genetic information in genes is not read correctly or is not read at all. This variation in a 

gene that makes it defective is called a mutation. A faulty (mutated) gene may cause a problem with 

the development and functioning of different body systems or organs and result in a genetic 

condition.7 

These mutated genes are transmitted through Mendelian or Non-Mendelian laws resulting in systemic 

disorders. These are classified as inherited disorders.8 

Familial disorder is recognized by occurrence of a character in a family clearly in excess of its 

expected occurrence in the same population. A congenital character is present at or before birth.8 

A genotype of an individual indicates the characters transmitted through the genes. The physical 

expression of these characters is designated as phenotype.5 

Autosomal characters are borne by autosomes (22 pairs of chromosomes). Sex linked characters are 

carried by sex chromososmes (X/Y). 5 
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Genes are located at particular chromosome loci as alleles. Two different alleles at a particular locus 

of a chromosome pair indicate heterozygosity, whereas identical alleles at a locus indicate 

homozygosity.5, 9 

When the mutant gene is on the X chromosome, the condition produced thereby is called sex-linked 

or, more precisely, X-linked. Males with the expression of X linked characters (unpaired alleles) are 

termed as hemizygous alleles.5, 9  

Sex linked transmission may also occur through Y chromosomes termed as holandric transmission. 

A dominant character is defined as one whose phenotypic expression is possible in the heterozygous 

state. A recessive character manifests only in the homozygous state.5, 9 

Based on these characters, four major patterns of genetic transmission are possible: 

Autosomal dominant (AD), autosomal recessive (AR), X linked dominant (X-L-D) and X linked 

recessive (X-L-R). 5, 9 

Autosomal Dominant: Persons affected with autosomal dominant disorders have one affected parent, 

and the condition is transmitted from generation to generation. Males and females are affected in 

approximately equal numbers, and both can transmit the disorder. On average, when an affected 

person is married to an unaffected person, half the children will have the condition.5, 9 

Figure 1 (A) 

Autosomal Recessive: Typically, rare autosomal recessive disorders occur in siblings, both of whose 

parents are unaffected. The parents are related to each other more often than the average, and the rarer 

the condition, the more likely is such parental consanguinity. Provided that affected individuals do not 

marry a relative, their children are unlikely to manifest the condition. There is an increase in 

homozygosity and therefore the appearance of undesirable recessive traits takes place.5, 9 Figure 1 (B) 

Consanguinity plays little part in rare X-linked recessive and/or autosomal dominant disorders. 

Carriers of a recessive gene are usually clinically normal; a notable exception is that carriers of the 

gene for Fanconi's anemia have an increased incidence of skin and mucosal malignancies.5, 9 

X-linked dominant: Both males and females are affected and the pedigree pattern superficially may 

resemble that of autosomal dominant inheritance. There is, however, one important difference. An 

affected male transmits the disorder to all his daughters and to none of his sons. X-linked dominant 

inheritance, lethal in males has been postulated as a mechanism in incontinentia pigmenti, a condition 
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almost always limited to females. Affected males may be aborted spontaneously or die before 

implantation.5 Figure 1 (C) 

X linked recessive: These conditions occur almost exclusively in males, but the gene is transmitted by 

carrier females, who have the gene only in single form (heterozygous state). The sons of an affected 

male will be normal (since their single X chromosome comes from their clinically unaffected mother). 

The daughters of an affected male, all will be carriers (since all had to have received the single X 

chromosome that their father had, and that X chromosome carries the mutant copy of the relevant 

gene).5 Figure 1 (D) 

 

 

 

 

 

 

Figure 1: Family tree of different inheritance patterns 5, 10 

Occasionally, some females exhibit clinical abnormalities as an evidence of their carrier state. This 

phenomenon can be explained by the Lyon hypothesis.5, 8 

Dr. Mary Lyon suggested that (1) early in embryogenesis, one X chromosome in each cell of the 

normal XX female becomes genetically inactive, (2) which X chromosome is inactive is a random 

decision (3) once it had been “decided” whether the X chromosome from the female's mother or that 

from her father will be the active one in a given cell, all descendants of that cell “abide by the 

decision.” Thus the adult female is a mosaic of two populations of cells, those with the paternal X as 

the active one and those with the maternal X as the active one. The inactive X chromosome forms the 

Barr body, or sex chromatin.5 

 



5 

Salient features of different modes of genetic transmission 5, 1

The term sex-linked is used if an autosomal disorder is confined to one sex. Such conditions may be 

seen either in males or females, and a definite mode of inheritance is not implied by the use of this 

term. When only males or females in a given family are affected with a condition, this may be an 

example of sex limitation, but it is more likely the result of chance. Sex linkage, also called as X-
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linkage, results in a specific pedigree pattern. Sex-influenced is the term used when an autosomal trait 

occurs more often but not exclusively in one sex.5 

These disorders are examples of inheritance related to nuclear DNA, but there is also DNA in the 

mitochondria (mtDNA). The mitochondria is derived from the mother, and the inheritance pattern is 

maternal. There is no male-to-male transmission (therefore it is characteristic of X-linked inheritance), 

and all the children of an affected woman are affected, although there may be a variation in 

phenotype.5 

There often is a mixture of wild-type and mutated mtDNA (defined as heteroplasmy) that can lead to 

random variation in the degree of phenotypic expression.5 
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VARIABILITY OF GENETIC DISEASES 

Expression of genetic disorders is variable among various individuals and families. There are various 

terms which represent the phenotype of the disease.5 

Penetrance 

Penetrance is the presence of any detectable manifestation of an abnormal genotype. If no phenotypic 

manifestations of a genotype are discernible, the gene is non-penetrant. If a trait is not penetrant, its 

expressivity must be none.5 

Expressivity 

Expressivity defines the degree of expression (severity) of a trait. It is a designation of the qualitative 

and quantitative manifestations of a specific genotype and is the variability in phenotype produced by 

a given genotype. Low levels of disease expression may cause familial cases of disease to appear 

sporadically and complicate genetic analysis.11  

Heterogeneity 

It is commonly observed in many of the genodermatoses. A clinically distinct phenotype produced by 

different mutations in the same gene is designated as clinical heterogeneity. The classical example is 

of mutations at the XPD gene producing Xeroderma Pigmentosum (XP) in association with Cockayne 

Syndrome and Trichothiodystrophy.5 

Genetic heterogeneity is a situation in which the same disease phenotype occurs due to different 

underlying genes. For example, Tuberous heterogeneity, resulting from mutations of two genes, TSC1 

and TSC2.5 

Locus heterogeneity (non-allelic heterogeneity) occurs when mutations in the genes at different loci 

cause the same phenotype (mutations of either the keratin 5 or keratin 14 gene in epidermolysis 

bullosa simplex).5 

Allelic heterogeneity results from mutation at different alleles of one locus and determines the clinical 

severity in a disease spectrum (the milder Weber-Cockayne type and the more severe Dowling-Meara 

types of epidermolysis bullosa simplex).5 
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Complex Phenotypes 

Pleiotropy  

The multiple phenotypic effects due to the primary actions of an abnormal genotype are referred to as 

pleiotropy. Single autosomal genes such as those for Gardner's syndrome, pachyonychia congenita, 

neurofibromatosis, and basal cell nevus syndrome or the X-linked gene for Menkes' disease cause 

multiple phenotypic effects in several organ systems. The expressivity or even the penetrance of these 

traits may differ in individuals in the same family or between families. In most cases, pleiotropy is not 

due to the close linkage of several genes on a chromosome. Those few diseases caused by deletions 

that remove several adjacent genes on one chromosome are termed contiguous-gene syndromes. In 

these cases, loss of activity of a portion of a chromosome containing the normal allele of a gene may 

“uncover” an otherwise silent mutation in a gene on the active chromosome. 

Epigenetic phenomena are gene-regulating activities that can persist through one or more generations 

and do not change the basic genetic code.12, 13 

Phenocopy: This describes an individual who has the manifestations (phenotype) of a genetic disease 

but does not have a mutation in the putative gene. Phenocopy is also used to describe those cases in 

which environmental (nongenetic) causes may mimic inherited diseases. The vascular lesions of the 

CREST (calcinosis, Raynaud's phenomenon, esophageal motility disorders, sclerodactyly, and 

telangiectasia) form of systemic sclerosis mimic very closely the telangiectatic lesions of Osler-

Rendu-Weber disease. The recognition of phenocopies is of importance for prognosis and counseling 

for individual patients.5 

The words congenital (“present at birth”) and familial are the conditions which are seen since birth 

and do not necessarily imply that a condition is genetically determined. For instance, the 

developmental abnormalities of newborns due to maternal ingestion of thalidomide drug during 

pregnancy are congenital but not “genetic”.5 

Mutation 

A central dogma is that hereditary diseases are caused by abnormalities of DNA sequence, that is, by 

mutations. DNA in the region of a gene is functionally arranged in alternating blocks of sequences 

called exons and introns. All these sequences are transcribed into RNA, and then the introns 

(“intervening sequences”) are spliced out to leave behind the sequences derived from the exons. This 

process generates the mature messenger RNA (mRNA). The DNA sequences transcribed into mRNA 
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encode the information (three bases per amino acid) that will direct the translation from the nucleic 

acid to the protein from regions upstream (5-prime) and downstream (3-prime). 

This is important in the metabolism and action of the mRNA. Mutations of a single base pair in an 

exon may be neutral (may leave the amino acid unchanged, may change the amino acid that is 

incorporated which may or may not affect the functioning of the encoded protein and may or may not 

cause phenotypic changes) or may cause premature termination or abnormal elongation of the growing 

protein chain (which generally abrogates the function of the protein and perhaps even its very presence 

in the cell). Alternatively, a single base change in an intron (especially if it is at a base adjacent to the 

start or end of an exon) may cause changes in the splicing—so that an intron is not removed or 

perhaps an exon is skipped—and thus give rise to a severely abnormal message and hence to a 

severely abnormal, often truncated protein. Instead of a single base change, mutations may delete or 

add one or more bases. These commonly lead to premature termination of translation.5 

Chromosomes and Chromosomal Disorders 

Genes are arranged and organized in chromosomes. Techniques for the culture of cells and analysis of 

their chromosomes allowed the definition of the chromosomal basis of several diseases.5 

The autosomes occur in 22 pairs; the sex chromosomes are X and Y in the male and two X's in the 

female. Each of the 46 chromosomes consists, at state of cell division (metaphase), of two chromatids 

attached at the centromere. Each chromatid is destined to form the particular chromosome in one of 

the two daughter cells.5 

Since multiple genes will be lost or increased due to a chromosomal aberration, the disorders 

associated with chromosomes often are serious (or even lethal) and may involve malformations of 

many organ systems.5 Abnormalities of chromosome number include trisomy (three of a particular 

chromosome rather than two), monosomy (absence of an autosome), deletion of a long or a short arm 

of a chromosome, and the presence of an additional portion of a chromosome (often because of 

translocation).5 

Cutaneous Mosaicism is an interesting phenomenon manifesting in some patients with 

genodermatoses. It is caused by somatic, post-zygotic mutation affecting only a percentage of cells, 

and it is easily recognizable in skin. Occurrence of mosaicism should be suspected when a patient’s 

clinical features are milder than the usual. Cutaneous mosaicism may adopt several clinical 

distributions, e.g. following the lines of Blaschko, checkerboard pattern, phylloid pattern, large 

patches without mid-line separation, and lateralization pattern.14 
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GENETIC COUNSELING 

Genetic counseling is a process of communication and education that address concerns relating to the 

development and/or transmission of a hereditary disorder.15 

 It is an integral part of the practice of medicine and usually requires the services of a specialist in 

medical genetics. Once the diagnosis is established and the mode of inheritance is known, patients 

should be advised correctly and sympathetically. Familiarity with the disease in question allows the 

dermatologist to discuss with assurance the disease, its various manifestations, and its degree of 

variability. Genetic counseling must be based on an understanding of genetic principles and on a 

familiarity with the usual behavior of hereditary and congenital abnormalities not only in terms of 

mode of inheritance but also in terms of range of severity, social consequences of the disorder, and the 

availability of therapy. Counseling should include an explanation of the nature of the defect and the 

likelihood of recurrence.5 

The steps involved in genetic counselling are: 15 

1) Establishment of the diagnosis  

2) Assessment of risk  

3) Communication with couple  

4) Discussion of options  

5) Long term contact and support 

Couples should be explained the mode of inheritance of the disease, the possibility of proportion of 

children affected, risk of transmission to the next generation through asymptomatic female carriers, 

grades of severity of the disorder in subsequent generations and prognosis of the disorder if an affected 

child. Likewise, being preventive medicine, counseling often relieves parental guilt and can dispel 

anxiety.  

Consanguinity is a relationship between blood relatives who have at least one ancestor common.15   For 

autosomal recessive disorders, consanguinity and inbreeding disturbs the genetic equilibrium and 

increases the proportion of homozygosity. For offspring of first cousins, the risk of congenital 

malformations is 2.5 times more than four children with unrelated parents. The consequences of such 

marriages must be explained to such families and hence consanguineous marriages must be 

discouraged.15 
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The discussions of genetic counselling must be conducted in popular science language. Physicians 

must be sensitive to cultural and religious beliefs that often determine the attitude of the parents and 

family to the concept of risk and to the significance and burden associated with disease.5, 10 

PRENATAL DIAGNOSIS OF GENODERMATOSIS 

With advancements in the fetal diagnostic techniques, definitive prenatal diagnosis of several genetic 

skin disorders is possible. Therefore genetic counselling can be supplemented with various prenatal 

diagnostic techniques.10 

In the current absence of effective treatment for many hereditary skin diseases, prenatal diagnosis can 

provide much appreciated information to couples at risk of having affected children.  

Three strategies are available: First, the abnormal genotype may be demonstrable. Thus identification 

of the defect of genomic DNA in specific families (e.g., with tyrosinase-negative albinism, most types 

of epidermolysis bullosa, some severe forms of ichthyosis, and neurofibromatosis) allows analysis of 

the DNA of noncutaneous fetal cells, generally rapidly and efficiently. Second, simple karyotyping of 

fetal cells obtained by chorionic villous sampling or amniocentesis can establish a diagnosis of 

chromosomal abnormalities and can establish fetal sex, which may indicate the presence of an 

unaffected fetus should it be a girl and the disease be a recessive X-linked trait. Third, the phenotype 

of the disease may be demonstrable.16 

Fetoscopy: direct visualization of the fetus and skin biopsy in utero allows nearly routinely the 

prenatal diagnosis of harlequin fetus and some other types of ichthyosis, some forms of epidermolysis 

bullosa, and albinism. 16 

Use of antibody probes where monoclonal antibodies are allowed to react with the basement 

membrane zone of the skin sample and its visualization under fluorescent microscope is helpful in 

rapid diagnosis of epidermolysis bullosa, prenatally. 16 

Other techniques like USG-guided cordocentesis, to obtain fetal blood through trans-abdominal route 

and maternal serum screening at 16 weeks of gestation, can detect 75% of all cases of open neural 

tube defects and 60-70% of all cases of Down’s syndrome.17 

DNA based mutation analysis can be performed on fetal skin, early chorionic villus sampling, 

amniotic cells and placental tissue.18 
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To determine a pathologic mutation, DNA sampling from both the parents has to be done 

simultaneously and tested.15  

Antenatal DNA based mutation analysis (PCR) is helpful in probable cases of junctional 

epidermolysis bullosa other syndromes. The microdeletion of X chromososme in X-L-R ichthyosis 

can be detected rapidly by fluorescent in situ hybridization (FISH) technique. This aids in rapid 

screening of carrier state and is thus effective for genetic counselling.5 

Pre implantation genetic diagnosis (PGD) an alternative approach, which studies genetic defects in 

embryonic stage before implantation occurs.15 The procedure involves first polar body analysis or 

cleavage stage biopsy at the blastocyst stage. This method is hazardous with chances of subsequent 

wastage of pregnancy, expensive and not available widely. Informed written consent must be taken 

should be taken before any procedure is performed.10 

Some dermatologic disorders for which the pattern of inheritance has been established are listed here. 

Different pre-diagnostic techniques for genodermatoses 14, 15, 16 
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                       Conditions diagnosed by different methods of prenatal diagnosis 15,16 

 

CLASSIFICATION OF ORAL GENODERMATOSES 

Genodermatoses comprise of a vast group of disorders including common, uncommon and rare 

diseases of the skin.  With newer advancements in molecular diagnostic techniques, newer disorders 

are added under this group. There are many overlapping features of many conditions therefore it is 

difficult to classify these diseases under different groups. Therefore, there exists no particular 

classification of these disorders and hence a simplified classification is based on clinical practice and 

genetic origin.  

There are various genodermatoses having their manifestations in the oral cavity affecting the oral 

mucosa and dentition. Therefore, we have attempted to accrue genodermatosis with dental 

manifestations or more precisely “Oral Genodermatosis” into one classification.  

Based on this working classification, the diseases have been subsequently elicidated in the text.  
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Working Classification of Genodermatoses 

 

 

 

 

 

1) Disorders of keratinization  

� Ichthyosis  

� Sjogren-Larrson syndrome 

� Papillon Lefevre syndrome 

� Darier’s disease 

2) Disorders of Pigmentation 

�  Chediak-Higashi syndrome 

� Incontinentia Pigmenti  

� Carney complex 

�  Neurofibromatosis type 1 & 2 

�  Tuberous sclerosis 

3) Disorders of Vascularization 

� Sturge-Weber syndrome 

� Hereditary Hemorrhagic Telengiectasia 

Syndrome 

4) Disorders of Connective tissue 

� Ehlers Danlos syndrome 

� Marfan syndrome 

� Pseudoxanthoma Elasticum  

� Lipoid proteinosis  

� Progeria  

� Focal dermal hypoplasia syndrome  

 

5) Disorders with malignant potential 

� Basal cell nevus syndrome 

� Xeroderma Pigmentosum  

� Dyskeratosis Congenita  

� Gardner Syndrome 

� Peutz-Jeghers syndrome 

� Cowden syndrome 

6) Epidermolysis bullosa 

7) Disorders of Porphyrin metabolism 

8) Disorders of Hair & nails 

� Ectodermal dysplasia 

� Pachonychia congenita  

9) Disorders with immunodeficiency 

10) Disorders with chromosomal 

abnormalities 

� Down syndrome  

Turner’s syndrome 
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DISORDERS OF KERATINIZATION 

� ICHTHYOSIS: 

�
 The name ichthyosis is derived from the Greek ichthys, meaning “fish”, and refers to the 

similarity in the appearance of the skin to fish scales.21 

�
 It is a descriptive and wide term used for several forms of keratinisation disorders. Ichthyosis is 

a descriptive name for a large group of skin disorders which encompass 20-30 different forms 

with different patho-aetiologies. 21 

�
 Hereditary ichthyosis is either present at birth or develops in early childhood.5 

�
 It is characterized by generalized dryness, hyperkeratosis, scaling and other symptoms such as 

erythema, blisters, ectropion, keratodermia and anhidrosis.5 

�
 The four main groups of ichthyosis are lamellar ichthyosis (LI), epidermolytic hyperkeratosis 

(EHK), bullous ichthyosis (BI), X-linked recessive ichthyosis (XRI) and ichthyosis vulgaris 

(IV).22 

      Oral manifestations:  

�
 Autosomal dominant icthyosis vulgaris is associated with enamel hypoplasia.23  

�
 Also diastema and structural malformations of the teeth can be seen.23 

�
 Different forms of ichthyosis exhibit caries and periodontal diseases.  

�
 Collodion baby is a term applied in ichthyosis when the baby is present with wide sheets of 

glassy membranous skin. Ectropion and eclabion (outfolding of the lips with inability to close 

them) features interferes with feeding.24  

 

 

      

 

  

          

 Treatment: Administration of systemic retinoids. 

 

Collodion baby with ectropion Wide sheets of glassy membranous skin 25
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� SJOGREN-LARSSON SYNDROME  

� First described by Sjogren in 1956 and by Sjogren and Larsson in 1957.26,27 

� Sjogren-Larsson Syndrome (SLS) is an autosomal recessive neurocutaneous genodermatosis 

characterized by a triad of congenital ichthyosis, spastic diplegia or quadriplegia, and mental 

retardation.28 

�
  A mutation in the fatty aldehyde dehydrogenase gene on chromosome 17p leads to impaired 

fatty alcohol oxidation.28 

Clinical features: 

�
 Ophthalmologic findings of glistening white dots in the fundus, speech defects, epilepsy, 

dental problems, and skeletal abnormalities are observed in patients with SLS.29 

Oral features: 

� Caries, periodontitis, malocclusion, and enamel hypoplasia have been reported in SLS.29 

� Though dental features are not characteristic for diagnosis of lesion, early recognition of SLS 

and treatment of the caries may help prevent further dental sequels. 

                 

 

 

 

 

          

 

 

 

 

 

 

 

Congenital icthyosis and spastic 

diplegia in SLS 
25

 

Enamel hypoplasia in SLS 25 
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� PAPPILON –LEFEVRE SYNDROME 

• Autosomal Recessive disease caused by Cathepsin C gene (11q14-q21) mutation which affects 

the immune response to infection. The disease has a positive family history with a parental 

consanguinity present.1 

•  The disease manifests characteristically as palmoplantar keratoderma with periodontitis and 

diffuse keratoderma with periodontopathy. Hyperkeratosis of the palms and feet with elbows 

and knees are seen with periodontitis (periodontoclasia) of both primary and secondary 

dentitions.1 

• Age of onset is from birth to 4 years of life.1 

           Clinical features:  

• Hyperkeratosis palmoplantaris. Soles are more severely affected than palms.1 

• Palmoplantar erythrokeratoderma. Erythematous scaly lesions over the knees, elbows, 

interphalangeal joints are seen. 

• White, light-yellow, brown or red plaques & patches that develop crusts, cracks & fissures are 

seen. 

• Generalized hyperhidrosis is noted with fine body hair, dirty colored skin. The skin changes 

appear in the first 2-3 years of life and are permanent. 

• Calcifications of duramater and falx cerbri is seen.1 

            Oral manifestations:  

• Changes appear early in life, beginning at about age of 1 year.  

• Initially the gingival appears to be red, smooth and swollen with a tendency to bleed. 

• Clinical crowns of the teeth show prominent dental plaques. 

• Inflammatory gingival enlargements, gingival ulceration and deep periodontal pockets develop 

with frequent oozing of pus.  

�
 Severe periodontal disease is followed by severe destruction of alveolar bone involving both 

primary & permanent dentition leading to mobility & migration of teeth.30 

�
 Loss of entire dentition is seen at a much younger age of 5-6 years.  

�
 Surprisingly, then the disease undergoes a remission for few years. 

�
 After the permanent teeth erupt, the disease flares again with loss of permanent teeth.  
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�
 The teeth are involved roughly in the order of their eruption and are invariably lost by the age 

of 16 years. 31 

 

 

 

 

 

 

 

 

 

 

 

 

Palmoplantar keratoderma with periodontitis 25, 33 

 

Therapy:  

• Intensive dental care. 32 

• Complete dental prosthesis. 32 
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� DARIER’S DISEASE (DARIER-WHITE DISEASE, DYSKERATOSIS 

FOLLICULARIS) 

• Characterized by hyperkeratotic papules in seborrheic regions and various nail abnormalities. 

• It is an autosomal dominant disease related to mutations of gene ATP2A2 (12q23-24.1) 

• These mutations are responsible for an impaired formation of desmosomes and for the 

increased acantholysis. There is an abnormal cell to cell adhesion &  

• aberrant epidermal keratinization noted.5 

Clinical features:  

• Its onset may be at birth, childhood and adolescence with an equal gender distribution. 

• Mainly affects seborrhic regions like forehead, scalp, neck, shoulders but often seen spreading 

to chest, limbs & genitalia. 

• It appear as small, firm papules which are red initially but become grayish brown/purple, 

ulcerate and crust over.5 

• Palmoplantar punctate keratoses (pits) are seen.  

• The nail plates characteristic longitudinal splits, V-shaped notches of the distal part, subungual 

hyperkeratosis.  

• In severe cases all skin folds may be involved.  

• Other features such as epilepsy and mental retardation is seen. 

•  Corneal, bone, pulmonary, urogenital abnormalities, Thyroiditis is also observed.5 

Oral manifestations: 

• Oral involvement is seen in 40% of cases of Darier’s disease.  

•  The most common pattern is the presence of a cobble stone pattern of the palate.  

• Oral features succeed the cutaneous ones, with severity of the oral lesions paralleling that of 

cutaneous involvement. 34 

• Mucosal surfaces are more commonly involved.35 
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• Intra oral sites such as gingiva, tongue, hard & soft palate, buccal mucosa, and pharynx are 

affected. 

•  Lesions comprise of multiple minute whitish flat topped papules, rough upon palpation. 

• The most common finding is where 1-2 mm rough, pebbly areas of papules give rise to a 

characteristic cobblestone appearance. When these lesions are close enough they appear as 

verrucous white plaques. 

• The lesions are asymptomatic but occasionally are pruritic.  

• Recurrent obstructive parotid swellings are observed.35 

Histological features: 

•  Dyskeratotic process characterized by a central keratin plug is present that overlies epithelium 

exhibiting a suprabasilar cleft (acantholysis).  

• In addition, the epithelial rete ridges associated with the lesions, appear narrow, elongated, and 

“test tube” shaped. 

• Two types of dyskeratotic cells, called corps ronds & grains are noted.  

• The epithelium can be papillomatosis exhibiting hyperkaratosis and acanthosis with individual 

cell keratinization.   

•
 Chronic inflammatory infiltrate is observed.1 
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Therapy:  

No treatment is required for mild cases.  

Long term use of systemic retinoides is advised for severe cases.32 

 

 

 

Histopathological section 

showing Corps ronds and 

grains33 

Hyperkeratotic papules Papules 

 on palate 33
 

Nails with subungual 

hyperkeratosis 

Cobble Stone Pattern of the 

Palate 
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DISORDERS OF VASCULARISATION 

� STURGE-WEBER SYNDROME (ENCEPHALOTRIGEMINAL ANGIOMATOSIS) 

• Sturge weber is congenital but never a familial disorder.  

• It occurs due to sporadic mutations, and has a prevalence of 1 case per 50,000 neonates.36 

• Increased expression of the fibronectin gene in fibroblasts taken from damaged tissues in some 

patients has been attributed a pathogenic role. 

Clinical features:  

• It occurs with equal frequency in both the sexes. 

• Typically, the skin supplied by all or part of trigeminal nerve is involved.  

• When the first branch is involved, there is a risk of ocular involvement and glaucoma. When 

the lower branches are involved, oral disease is possible. 

• Clinically, it is characterized by a facial venular malformation associated with leptomeningeal 

vascular malformation and ocular abnormalities. 

• Not all lesions may be apparent and leptomeningeal abnormalities may even occur without 

venular malformation. 

• The most important clinical ocular manifestation is glaucoma, which should be treated early. 

• However, the most frequent manifestation is increased choroidal vascularization that gives a 

characteristic image at the back of the eye known as “tomato ketchup.”  

• The unilateral cutaneous disease may be a sign of ocular or CNS involvement.  

• Few patients report of seizures, mental retardation and hemiparesis.37 

Oral manifestations:  

• About one third of patients generally with involvement of the second and third branches of the 

trigeminal nerve, have oral involvement. 

• The lesion is typically unilateral, involving the buccal and lip mucosa and more rarely the 

palate. 

• The oral lesions are darker and livid than the skin lesions. 

• Typically there is a flat , port wine colored patch in childhood which in adult life may partly 

develop into a nodular plaque 

• There may be associated gingival hyperplasia, delayed eruption of teeth.  



 

 

23 

 

• Patients may complain of increased bleeding following dental extraction.  

• Severe cases are often associated with gingival, labial, or hemi facial hyperplasia due to 

expansion of soft or bony parts; hyperplasia is greater with more extensive port wine stains. 

• Extreme cases show marked soft tissue swelling which can cause inability to close the mouth.38 

   

 

 

 

 

 

                          Unilateral involvement of face 33                                    Unilateral gingival hyperplasia 33 

 

Therapy:  

• Angio-MRI is mandatory for the evaluation of CNS damage. MRI reveals early cerebral 

calcification and the extent of vascular intracranial lesions. (Tram-line calcification). 

• Ophthalmologist can detect early glaucoma and retinal malformation 

• Therapy for seizures to avoid progressive mental retardation  

• The patient and the dentist have to be well informed and aware about the possible post 

extraction bleeding socket. 

• Laser therapy in early life can be done to avoid disfigurement in later stages. 1 
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� HEREDITARY HEMORRHAGIC TELENGIECTASIA SYNDROME  

(RENDU-OSLER-WEBER SYNDROME, OSLER’S DISEASE) 

 

• A hereditary condition which is characterized by widespread vascular involvement with 

episodes of recurrent epistaxis and cutaneous and mucosal telangiectasia.  

• It is genetically heterogeneous and the mode of inheritance is autosomal dominant.  

• The following genetic defects have been identified: mutations in ENG (9p33-34) in type 1 

HHT, mutations in ACVRL1 (12q11-14) in type 2 HHT, a mutation at 5q31 in type 3 HHT, 

and a mutation at 7p14 in type 4 HHT.  

• About 80% patients give a positive family history.39, 40 

• The lesions tend to appear after the second decade and is full blown after the age of 35.39,40 

Clinical features: 

• The first and the most common clinical sign is persistent nosebleeds which may begin in 

childhood.  

• Nasal mucosa shows small vascular dilations on the septum. 

• The cutaneous telangiectasias are not seen until young adulthood. 

• The lesions are characterized by discrete, bright red, maculo-papules, 1 to 4 mm in diameter, 

that appear on the mucosal surfaces of the nose, lips, and oral cavity, as well as on the face, 

palmar surfaces of the hands, nailbeds, and conjunctiva.  

• The lesions blanch easily on diascopy. 

• They are also found on the mucosal surfaces of the gastrointestinal tract, urinary tract, 

tracheobronchial tree, vagina and the parenchyma of the liver and central nervous system.  

•  The vascular papules tend to ulcerate and bleed, leading to recurrent and difficult to control 

epistaxis, hemoptysis, hematuria, and melena. 

• They may be associated with arteriovenous malformations in the central nervous system, the 

bone marrow, the liver, the lungs, and the digestive system (15%-30% of cases).  

• Severe complications may occur if the patient develops pulmonary or hepatic arteriovenous 

fistulae with high-output cardiac failure. 
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• Bleeding into the brain or spinal cord will produce neurological symptoms. 32,39,40  

Oral manifestations: 

• Oral lesions may be punctate, spider like or nodular and may be found on the vermilion border 

of lips, lip mucosa, tongue and less often on  palate, gingiva and buccal mucosa.  

• The lesions are cherry red in color. 

• Patients complain of frequent oral bleeding following oral surgery or minor trauma, accidental 

bite or even brushing. 

•
 There may be hemorrhagic vesicles & ulcers of gingival & oral mucosa.1, 41 

•
 Histopathological features: Superficially located collection of thin walled vascular spaces 

containing erythrocytes. 1, 41 

          

 

 

 

 

 

 

 

 

Treatment: 

• Treatment of the epistaxis starts with simple measures of pressure, superficial cautery with 

silver nitrate or electrocautery, packing with Gelfoam and thrombin, or various hemostatic 

agents such as Avitine or Instat. 

•  Use of the Nd:YAG laser, which is quite effective on the visible arteriovenous lesions.  

 

Cutaneous telangiectasias 41 Maculo-papules in oral cavity 33 
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DISORDERS OF PIGMENTATION 

� NEUROFIBROMATOSIS (VON RECKLINGHAUSEN DISEASE OF THE SKIN) 

� It is inherited as an autosomal dominant disease with variable penetrance and expressivity. 

� Spontaneous mutations account for 50-60 % of cases. 

� It is reported to be occurring in 1:3,000 births. 

� There exists many forms of the disease but the most common type is NF1 or classic Von 

Recklinghausen’s Disease which constitute 90% of cases. 

� Occurs due to mutation on chromosome 17.42 

� Patients have cutaneous neurofibromas, café –au –lait macules (CALM), axillary freckling and 

skeletal problems.  

� NF type II characterized by the development of bilateral acoustic neuromas sometimes 

associated with CNS tumors. 

� Can undergo malignant transformationin 2-5% of patients (exclusively in larger plexiform 

neurofibromas).  

� There exists a diagnostic criteria (2 or more needed) 

� Six or more café au lait macules over 5mm in prepubertal and 15mm in post pubertal 

� Two NFs or one plexiform NF 

� Axillary freckles (Crowe’s sign) 

� Optic glioma 

� Lisch nodules (brown pigmented spots of the iris) 

� Distinct osseous lesions (thinning of long bone cortex) 

� 1st degree relative with 2 or more of these findings  

       Oral features:  

� Oral features are seen in 5-10% of patients.  
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� Majority of cases appear to be NF type I. 

� Soft pedunculated neurofibromas may be found in the mouth, labial and buccal mucosa.  

� Tongue is the most commonly affected site. There is enlargement of fungiform papillae seen in 

about 50% of patients. 

�  Enlargement of mandibular foramen and mandibular canal with branching of mandibular canal 

can be seen radiologically.  

� Oral pigmented macules may also be seen. 1, 42 

 

 

 

 

 

Pedunculated neurofibroma in mouth33 

 

Treatment: Individual lesions can be surgically removed if they interfere with function or when         

suspected of malignancy.  

 

Riccardi classified NF into the following: 43 

� NF1, von Recklinghausen’s disease 

� NF2, acoustic 

� NF3, mixed (multiple brain and spinal tumors with CALM and neurofibroma; CALMs are large, 

pale, and fewer than in NF1) 

�  NF4, variant (both neurofibroma and CALM are present but further categorization is not possible; 

CALMs may spontaneously disappear) 

� NF5, segmental (CALM and/or neurofibroma is limited to a unilateral segment; non-familial) 

� NF6, CALM (multiple CALM without neurofibroma; familial/sporadic) 

� �NF7, late-onset (manifestations after 20 years of age;CALMs may be absent) 

� �NF8, not otherwise specified (definite NF, but not characteristic of any other category; CALMs 

may be absent) 

 Clinical and genetic categorization of four of these—type 1(von Recklinghausen’s disease), type 2 

(bilateral vestibular schwannoma), type 5 (segmental), and type 6 (familial CALM)—is possible. 44 
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� TUBEROUS SCLEROSIS (BOURNEVILLE SYNDROME, ADENOMA SEBACEUM, 

EPILOIA) 

Bourneville’s Disease or Epiloia, (Epi = epilepsy, loi = low intelligence, a = adenoma 

sebaceum), Bourneville-Pringle syndrome 

� Tuberous Sclerosis (TS) is an autosomal-dominant, disorder of cellular differentiation and 

proliferation resulting in hamartomatous formations in numerous organs (skin, brain, eye, 

kidney, heart, lung, and bones).  

� It is a significant cause of mental retardation.  

� Caused due to mutation in TSC1 (9q34, hamartin) & TSC2 gene (16p13, tuberin).  

� 2/3rd cases present new mutations. Seen in 1 in 10,000 births. 45 

Clinical features: 

� Key skin findings are ovoid hypopigmented macules (ash-leaf macules). 

� Multiple facial angiofibromas appear as multiple, smooth-surfaced papules and occur primarily 

in the nasolabial fold area. 

� Similar lesions, called ungula or periungual fibromas, are seen around or under the margins of 

the nails. 

� These are known as Koenen’s Tumors which serve as distinctive diagnostic aids. 

� Connective tissue patches (Shagreen patches) affect the skin of trunk. 

� Hamartomatous proliferations in the CNS develop into the potato-like growths (“tubers”) seen 

at autopsy. 

� CNS manifestations include seizure disorders in nearly 90% of affected patients and mental 

retardation in 33% to 60%. 

� A relatively rare tumor of the heart muscle, called Cardiac Rhabdomyoma, is also typically 

associated with this syndrome (30-50%).  

� Another hamartomatous type of growth related to this disorder is the angiomyolipoma.45 
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Oral manifestations: 

� Dental pitting is seen in labial surface of anterior teeth (50-100%) and is an early diagnostic 

clue.  

� Multiple fibrous papules on the anterior gingival mucosa, buccal mucosa, tongue and palate. 

� Diffuse fibrous gingival enlargement. 

� A high palate, macroglossia, cleft lip and palate and hemangiomas are also present.  

� Some patients with tuberous sclerosis may also exhibit radiolucencies of the jaws that 

represent dense fibrous connective tissue proliferations. 

� Microscopic examination of the fibrous papules of the oral mucosa or the enlarged gingiva 

shows a nonspecific fibrous hyperplasia.   

� Similarly, the radiolucent jaw lesions consist of dense fibrous connective tissue that resembles 

desmoplastic fibroma or the simple type of central odontogenic fibroma. 

� The angiofibroma of the skin is a benign aggregation of delicate fibrous connective tissue 

characterized by plump, uniformly spaced fibroblasts with numerous interspersed thin-walled 

vascular channels. 46, 32 

  

  

 

 

 

 

 

 

 

 

Clinical manifestations of 

Tuberous Sclerosis 47
 

Multiple  Gingival 

Hyperplasia 41
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� INCONTINENTIA PIGMENTI 

• Also called as Bloch-Sulzberger syndrome. 

• X-linked dominant single gene disorder. 

• NEMO (NF-kB essential modulator), is located on Xq28 

• Neurologic, opthalmologic, dental & cutaneous findings are present. 

• Female predilection is seen with female to male ratio of 37:1.1 

Clinical features:  

• Seen in first few years of infancy. Following stages are seen : 

• Vesicular stage: Blisters are seen on the skin of trunk & limbs which resolve within 4 months. 

• Verrucous stage: these blisters are replaced by warty lesions or cutaneous plaques affecting 

the limbs, persisting until 1 year of age and evolving into 3rd stage. 

• Hyperpigmentation: Macular, brown skin lesions (swirling pattern) are seen due to melanin 

deposition in the upper dermis, which fade around puberty. 

• Atrophy and depigmentation stage: Atrophy and depigmentation of the skin ultimately 

occur.41 Generalized baldness, opthalmologic lesions (optic atrophy, strabismus), CNS 

involvement (mental retardation, seizures, microcephaly and hydrocephaly) are also seen.1 

           Oral manifestations: 

• Manifested in 70-95% of cases. 

• Deciduous & permanent dentitions are affected. 

• Oligodontia, delayed tooth eruption, peg or cone shaped tooth, congenitally missing teeth, 

malformed teeth & additional cusps. 

• Oral mucosa is not involved.  

• Histologically, a characteristic eosinophilic spongiosis is seen.1 
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Treatment: 

• Good prognosis. Good oral hygiene is necessary. 

•  Prosthodontic & restorative care 41 

 

 

 

 

 

 

 

 

 

 

 

Eosinophillic spongiosis in 

epithelium 33
 

Hypodontia and Conical 

teeth 41
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� CARNEY COMPLEX 

• Initially described as NAME and LAMB syndrome. 

• NAME = nevi, atrial myxoma , myxoid neurofibroma, ephelides  

• LAMB= lentigines , atrial myxoma , multiple blue nevi  

• Patients have cutaneous and cardiac myxomas, variety of pigmentary changes like lentigines 

and blue nevi. 

•
 A wide variety of endocrine tumors such as testicular tumors, adrenal hyperplasia, pituitary 

adenomas, neural tumors etc.48 

Oral features  

• About 10% show oral mucosal myxomas and neuromas. 

• Most common sites being palate and tongue spotty hyperpigmentation is most often facial and 

on vermillion area of the lips. Oral pigmentation is seen in 8% of patients.1,49 

 

 

 

 

 

 

Systemic and oral manifestations of Carney’s Complex 33 
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� CHEDIAK-HIGASHI SYNDROME  

• It is an autosomal recessive immunodeficiency disorder characterized by abnormal intracellular 

protein transport. 

• Chediak – higashi gene was characterized in 1996 as the LYST or CHS1 gene and is localized 

to bands 1q42-43 which encodes a lysosomal trafficking regulator. 

• This gene affects the storage and maintenance of storage and or secretory granules in 

lysosymal, fibroblasts, platelets neutrophils and melanocytes.  

Clinical features: 

• All races are affected by this disease. 

• Appears soon after birth or in children younger than 5 years. 

• The disease is characterized by immune deficiency, partial occulocutaneous albinism, and easy 

bruisability and bleeding as a result of deficient platelet dense bodies.  

• Recurrent infections with neutropenia, impaired chemotaxis and bactericidal activity and 

abnormal natural killer cell function are seen. 

• The disease is fatal in childhood as a result of terminal phase characterized by nonmalignant 

lymphohistiocytic lymphoma like infiltration of multiple organs that occur in more than 80% 

of patients. 

•
 Very few patients live to adulthood and in these patients a progressive neurologic dysfunction 

may be the dominant feature.1,25 

Oral manifestations: 

• Ulcerations of the oral mucosa 

• Severe gingivitis  

• Glossitis  

• Periodontal breakdown due to defective leukocytic function.1,25 
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� McCUNE-ALBRIGHT SYNDROME 

            (Polyostotic fibrous dysplasia with café-au-lait spots)    

 

• The disease is rare. Age of onset-At birth or developing progressively during infancy 

Clinical features 

• Usually large café-au-lait spots with somewhat dark and different homogeneous pigmentation 

and irregular borders. 

• Cutaneous lesions are usually monolateral and distributed in a mosaic pattern. 

• Trunk and arms are the preferred site; head and face are less frequently involved. 

• Cutaneous lesions are not invariably present. 

• Pseudocystic long bone fibrous dysplasia (‘hockeystick deformities’) with loss of trabeculae 

that are replaced by fibrous stroma, often homolateral to the cutaneous lesions  

• Precocious puberty and ovarian cysts in females with normal fertility (20–25% of patients). 

• Other endocrinopathies (hyperthyroidism (20% of patients), hyperprolactinemia). 25 

Oral manifestations  

• Facial hyperostotic lesions of maxilla, jaws and skull base, often resulting in facial asymmetry 

in a third of patients. 

•
 More rarely oral mucosa pigmentation, soft tissue myxoma and epidermal nevi.1,25 

Treatment  

• Osseous lesions may require surgery and/or pain-relieving drugs. 

• Thyroid metabolism abnormalities require the usual pharmacological or surgical approach.1 

 

3 

 

 

  

                                                 

                                      Clinical manifestations of McCune-Albright Syndrome 33 
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DISORDERS OF CONNECTIVE TISSUE 

� EHLER-DANLOS SYNDROME (Tenascin-X deficiency syndrome, Lysyl hydroxylase  

deficiency syndrome, cutis hyperelastica) 

� Ehler-Danlos Syndrome (EDS) is a name given to a disorder involving a defect in collagen 

and connective tissue synthesis and structure. 

� It can affect skin, joints and blood vessels. 

� It comprises of a group of more than 10 different group of disorders. 

� Type I & II:  COL5A1, COL5A2 and Tenascin-X genes 

� Type IV: Type III collagen 

� Type V & Type VI: hydroxylase & lysyl oxidase deficiency 

� Type VII: amino-terminal procollagen peptidase deficiency 

� Type IX: abnormal copper metabolism 

� Type X: nonfunctioning plasma fibronectin  

The syndrome is clinically heterogenous, the underlying collagen abnormality is different for each 

type.1 

Type  Name Mode of transmission 

I Severe or classic AD 

II  Moderate AD 

III Familial (hypermobility) AD 

IV Vascular (Sack-Barabas) A, B, C, D A, B, C: AD  , D: AR 

V Chromosome X linked XL 

VI Ocular A,B AR 

VII Arthochalasis multiplex congenita A, B: AD, C: AR 

VIII Periodontal  AD 
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       Clinical features: 

• Hyperelasticity of skin (Type I & II), hyperextensibility of joints and fragility of skin and 

blood vessels. In instances where the skin extensibility is pronounced, the patient is known as 

rubber man. 

• Type IV: ecchymotic, since rupture of large arteries and intestine occurs. 

• Hypertelorism, wide nasal bridge and epicanthic folds. Protruding ears & frontal bossing. 

• Freely movable subcutaneous nodules. 

• Scarring of skin that resembles crumpled cigarette paper (papyraceous scarring). 

Oral manifestations: 

• It was found that oral mucosa was normal colored but is excessively fragile and bruises easily. 

There is slightly reduced healing capacity.                                                 

• Gingival hyperplasia, fibrous nodules are noted. Extensive periodontal destruction. 

• Hypermobility of TMJ. 

• Lack of normal scalloping of DEJ, irregular dentin, pulp stones.Enamel hypoplasia. 

• Gorlins sign: Ability of the patient to touch tip of their nose with the tongue.1 

                                                                                        

Treatment: 

• Prognosis depends on the type. 

•  Type IV EDS is serious and can lead to sudden death and mild classical type: compatible with 

normal life span.1 
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� LIPID PROTEINOSIS (Hyalinosis cutis et mucosae, Urbach-Wiethe disease) 

• Autosomal recessive (1q21, ECM1 protein) 

• Generalized thickening of skin mucosae and certain viscera. 

• Lysosomal storage disorder or disturbance in collagen synthesis (decreased type III/typeI). 

• Increase in mRNA for type IV collagen, increased production of basement membrane proteins 

which tend to deposit in skin and other tissues. 

• Beaded eyelid papules & laryngeal infiltration leading to hoarseness of voice 

• Classic feature is the inability of infants to cry at birth & hoarseness of voice due to yellowish 

white plaques in epiglottis 

• Skin is thickened & furrowed. Alopecia, scarring, nail dystrophy is seen. 

• Epilepsy & neuropsychiatric abnormalities are also reported. 25 

Oral manifestations: 

• Oral manifestations are seen during the second decade. 

• Yellowish white papular plaques which become prominent as age increases. 

• Lips become thickened & nodular, tongue becomes enlarged, very firm to palaption and 

sometimes bound to floor of the mouth. 

• Recurrent painful parotitis can also occur. 

• Congenitally missing teeth are also seen. 

 

 

 

 

 

Oral manifestations of Lipid Proteinosis 33 

• Histologically, deposition of PAS +ve material is seen at level of basement membrane, 

papillary dermis, blood vessels & sweat glands. 

• Widespread hyaline material along with disruption/reduplication of basement membrane. 

Electron microscopy shows onion-skin appearance. 

• Hyaline deposits: hyaluronic acid and chondroitin sulfate and lipids are seen 25 
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� MARFAN SYNDROME (Marfan-A chard syndrome, Arachnodactyly) 

• It’s a heritable genetic defect of connective tissue that has an autosomal dominant mode of 

transmission.  

• The defect has been isolated to FBN1 gene on chromosome 15, bands q15-q23 which codes 

for connective tissue protein fibrillin.  

• Abnormalities of this protein cause a myriad of clinical problems which comprise of 

mucoskeletal, cardiac and ocular problems. 

Clinical features: 

• Estimated incidence is 1 in 5000 to 1 in 10000 births. 

• The skeleton typically displays multiple deformities including: Arachnodactyly, 

dolichostenomelia (long limbs relative to trunk length), thoracolumbar scoliosis. 

• The shape of the skull and face is long and narrow characteristic of the disease.  

• Other features include hyper extensibility of the joints with habitual dislocations, kyphosis and 

flat feet. 

• Cardiovascular system shows aortic dilatation, aortic regurgitation and aneurysms, mitral valve 

prolapse. 

• Ocular findings include myopia, cataract, retinal detachment and superior dislocation of the 

lens.1,25 

Oral manifestations: 

• A high arched palatal vault is very prevalent and is a constant finding. 

• Bifid uvula, malocclusion is seen. 

• Multiple odontogenic cysts of maxilla can also occur. 

• Temporomandibular joint dysarthrosis is also reported.1,2 

 

 

 

 

 

                        Skeleton displays multiple deformities 33                           A high arched palatal vault    33 



 

 

39 

 

� PSEDOXANTHOMA ELASTICUM  

• Psedoxanthoma Elasticum (PXE) refers to group of disorders involving abnormalities of elastic 

tissue. 

• Inherited as autosomal dominant trait or in some as autosomal recessive. 

• Involves typical cutaneous findings with along with varying degrees of ocular and cardiac 

involvement. 

• Skin manifestations involve yellow papules against an atrophic background, usually in flexural 

areas of axilla and side of neck. 

• These yellow papules are referred to as “plucked chicken skin”. 32 

Oral manifestations: 

• Patchy yellowish discoloration secondary to the altered elastic fibers can be seen on the oral 

mucosa.  

• Most commonly involved site is mucosa of lower lip. Prominent superficial vessels are also 

seen.3           

Treatment: 

• No effective therapy. 

• Patient should be evaluated for systemic disease.32 

 

� FOCAL DERMAL HYPOPLASIA (Goltz’s syndrome, Goltz-Gorlin syndrome) 

• It’s an X linked dominant disorder, over 90% of patients described are females. 

• Goltz et al described a group of patients with linear atrophic skin lesions, defective teeth, 

ocular and musculoskeletal abnormalities. 

•
 Mental retardation was seen in some cases.32 

Clinical features: 

• Red or atrophic linear erosions on the skin and herniations. 

Oral manifestations: 

• Hypodontia, oligodontia, enamel dysplasia. 

• Papillomas in oral cavity in 50% of cases, affecting the lips gingiva and tongue. 

• Also, orofacial clefts, hypoplastic teeth, asymmtry of facial bones, malocclusion. 32 
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DISORDERS WITH MALIGNANT POTENTIAL 

� XERODERMA PIGMENTOSUM 

• Xeroderma Pigmentosum is a rare genodermatosis in which numerous cutaneous malignancies 

develop at a very early age.  

•  The condition is inherited as an autosomal recessive trait and is caused by defects in the 

excision repair and /or post replication repair mechanism of DNA.  

•  Mutations in the epithelial cells occur, leading to the development of skin cancer.1 

Clinical features: 

• During the first few years of life, patients affected by xeroderma pigmentosum show a 

markedly increased tendency to sunburn. 

•  Skin changes, such as atrophy, freckled pigmentation, and patchy depigmentation are seen.  

•  In early childhood, actinic keratosis begin, developing a process that normally does not take 

place before 40 years of age. 

•  These lesions quickly progress towards malignancy such as squamous cell carcinoma and 

basal cell carcinoma.  

• In most patients a nonmelanoma skin cancer develops during the first decade of life.  

Melanoma develops in about 5% of patients with xeroderma pigmentousm, but it evolves at a 

slightly later time.32 

Oral manifestations: 

• Often occurs before 20 years of age. 

• Lower lip is a common site. Intraorally, development of squamous cell carcinoma of the 

gingiva, palate and the tip of the tongue is seen frequently. 

• Glossal telangiectasia, leukoplakia and degenerative changes resembling those of lips suggest 

UV radiation as an etiologic factor in tumors of the anterior aspect of tongue.32 

            Histopathologic features  

�
 The histopathologic features of xeroderma pigmentosum are relatively nonspecific as the 

cutaneous premalignant lesions and malignancies that occur are microscopically 

indistinguishable from those observed in unaffected patients.1 
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Cutaneous Lesions of Xeroderma pigmentosum33 

Treatment  

• Treatment of xeroderma pigmentosum is challenging because in most instances significant sun 

damage has already occurred by the time of diagnosis.  

• Patients are advised to avoid sunlight and unfiltered fluorescent light. Appropriate protective 

clothing and sunscreens should be used if they cannot avoid sun exposure.  

• Suspicious lesions must be removed immediately, for the tumors tend to grow rapidly.  

• Topical chemotherapeutic agents (e.g. 5-fluorouracil) may be used to treat actinic keratoses.  

• High dose of oral isotretinoin has been effective. 

• The overall prognosis is still poor.32 
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� DYSKERATOSIS CONGENITA (Cole-Engman Syndrome; Zinsser-Cole-

Engman Syndrome) 

• Dyskeratosis Congenita a rare genodermatoses, first described by Zinsser in 1906, is usually 

inherited as an X-linked recessive trait. 

• This disease has a striking male predilection with male: female ratio of 13:1. 

• Mutations in the DKCI gene has been determined to cause the X-linked form of dyskeratosis 

congenita.1, 50 

Clinical features: 

• Dyskeratosis congenita usually becomes evident during the first 10 years of life.  

• The major finding is cutaneous poikiloderma which consists of hypo and hyperpigmentation, 

telangiectasia and atrophy. 

•  Changes are commonly seen affecting the face, neck, and upper chest and hands. 

• Abnormal, dysplastic changes of the nails are evident. 

• Lacrimal duct stenosis is there, leading to persistent tearing and red eye.  

• Thrombocytopenia is usually the first hematologic problem that develops, typically during the 

second decade of life, followed by anemia.   

• Ultimately, aplastic anemia develops with bone marrow hypoplasia in approximately 70% of 

these patients. 

• Mild-to-moderate mental retardation may also be present.1,50 

Oral manifestations: 

• Intraorally, the tongue and buccal mucosa, gingiva and palate develop bullae; these are 

followed by erosions and eventually form leukoplakic lesions.   

• The leukoplakic lesions are considered to be premalignant, and approximately one third of 

them become malignant in an early adult life. 

• Also chronic gingivitis, mucosal pigmentation, severe caries, taurodont or hypo calcified teeth 

and malposed teeth are seen.51 
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Histopathologic features: 

• Biopsy specimens of the early oral mucosal lesions show hyperorthokeratosis with epithelial 

atrophy. As the lesions progress, epithelial dysplasia develops until frank squamous cell 

carcinoma evolves.1 

 

        

 

 

 

 

Hyperkeratosis of palms 25                                 Leukokeratosis of oral mucosa 25 

 

Differential diagnosis: 

• Poikiloderma   

• Oral erosions  

• Leukoplakia  

• Aplastic anemia  

Treatment: 

• The discomfort of the oral lesions is managed symptomatically. 

• Careful periodic oral mucosal examinations are performed to check for evidence of malignant 

transformation. 

• Surgery is the best option in case of frank malignancy. 

• Oral retinoids may be helpful. 

• Tobacco and alcohol intake should be avoided as these can act as additional risks. 
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� PEUTZ-JEGHERS SYNDROME 

• Peutz-Jeghers syndrome is a relatively rare but well-recognized condition.  

• The syndrome is generally inherited as an autosomal dominant trait.  

• Mutation of a gene known as LKBI, which encodes for rare a serine/threonine kinase, has been 

found to be responsible for this syndrome. 

• Patients have intraoral and perioral and acral pigmentation, intestinal polyps and gonadal 

tumors.1,52 

Clinical features: 

• Key clinical finding comprises of pigmented macules found peri-orally.  

• These are freckles which have increased melanin but no increase in melanocytes. 

• Pigmentary changes precede the systemic manifestations. 

• The intestinal polyps, generally considered to be hamartomatous growths, are scattered 

throughout the mucus-producing areas of the gastrointestinal tract.  The jejunum and ileum are 

most commonly affected.   

• Risk of malignant transformation is relatively low, occurring in about 3% of patients.1,52 

Oral manifestations: 

� The oral lesions essentially represent an extension of the perioral freckling.  

� The pigmented macules measuring over 1 to 10mm, of brown to blue gray in colour, primarily 

affect the vermilion zone, the labial and buccal mucosa, and the tongue. 

�
 Such oral findings are seen in more than 90% of these patients.1,52 

            Histopathological features: 

• The gastrointestinal polyps of Peutz-Jeghers syndrome, histopathologically represent benign 

overgrowths of intestinal glandular epithelium supported by a core of smooth muscle.  

• Microscopic evaluation of the pigmented cutaneous lesions shows slight acanthosis of the 

epithelium with elongation of the rete ridges. 

• The melanin pigment appears to be retained in the melanocytes rather than being transferred to 

adjacent keratinocytes.1 
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                               Pigmented macules on the labial mucosa 33           Multiple intestinal polyposis 33 

 

Treatment  

• Patients with Peutz-Jeghers syndrome should be monitored for development of 

intussusceptions or tumor formations.  

• Genetic counseling is also appropriate.1 
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� MULTIPLE HAMARTOMA SYNDROME (COWDEN SYNDROME)  

• Multiple hamartoma syndrome is a rare condition comprising of malignancies as well as 

benign hamartomatous growths occurring in high percentage in affected individuals. 

• The syndrome is inherited as an autosomal dominant disorder.  The gene responsible for this 

disorder has been mapped to chromosome 10, and a mutation of the PTEN (phosphate and 

tenasin homolog deleted on chromosome 10) gene has been implicated in its pathogenesis.1, 53 

      Clinical features:   

• Cutaneous manifestations are present in almost all patients with multiple hamartoma 

syndrome, usually developing during the second decade of life. 

• The majority of the skin lesions appear as multiple, small (less than 1 mm) papules, primarily 

on the facial skin, especially around the mouth, nose, and ears.   

• Microscopically, most of these papules represent hair follicle hamartomas called 

trichilemmomas.  Other commonly noted skin lesions are acral keratosis, a warty appearing 

growth that develops on the dorsal surface of the hand, and palmoplantar keratosis, a 

prominent callus like lesion on the palms or soles. 

• Fibrocystic breast disease, carcinoma of breast and thyroid carcinomas are also noted in some 

patients.1,53 

           Oral manifestations: 

• The oral lesions vary in severity from patient to patient and usually consist of multiple papules 

affecting the gingivae, dorsal tongue, and buccal mucosa.  

• There are smooth pale nodules on the lips, tongue and buccal mucosa. 

• They can coalesce into plaques to form a cobblestone appearance. 

• Other oral findings include a high arched palate, periodontitis, and extensive dental caries, 

although it is unclear whether the latter two conditions are significantly related to the 

syndrome.  

• Also, carcinoma of the tongue has also been described. 

• Gingival hyperplasia and fissured tongue have also been observed.1,53, 54 

            Histopathological features:  

•
 The histopathologic features of the oral lesions are rather nonspecific, essentially representing 

fibroepithelial hyperplasia.  Other lesions associated with this syndrome have their own 
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characteristic histopathologic findings, depending on the hamartomatous or neoplastic tissue 

origin.1 

            Diagnosis 

 The diagnosis is based on the finding of two of the following three signs: 

1. Multiple facial trichilemmomas  

2. Multiple oral papules 

3. Acral keratoses 

              A positive family history is also helpful in confirming the diagnosis. 

The 2007 International Cowden Consortium Operational Criteria for the Diagnosis of Cowden 

Disease 55 

 

 

 

 

 

   

           

 

 

 

 

 

Treatment  

• Oral and cutaneous lesions require no therapy. 

• Larger papules or nodules may require excision. 

• Although most of the tumors that develop are benign, the prevalence of malignancy is higher 

than in the general population. The patient should be monitored for breast and thyroid disease.1 

 

Facial papules 25
 Papillomatous lesions coalescing to form a 

cobble stone appearance in mouth 33
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� GARDNER SYNDROME (Familial Adenomatous Polyposis (FAP) 

• In 1953, Gardner described a syndrome consisting of hereditary intestinal polyposis with 

osteomas and multiple cutaneous and subcutaneous lesions. 

• The most important feature of the Gardner’s syndrome is the association of multiple colonic 

polyps (familial adenomatous polyposis coli -FAP) with sebaceous cysts and jaw osteomas.  

• The frequency of gardener syndrome of FAP-Gardner syndrome has been estimated to be 

between 1 in 12000 and 1 in 1400. 

• The inheritance pattern is autosomal dominance with complete penetrance. The FAP-Gardner 

syndrome gene has been localized to a small region on the long arm of chromosome 5 (5q21-

22), referred to as the adenomatous polyposis coli locus. 

•  However, approximately 20% of cases represent spontaneous mutations, with no family 

history reported.1 

Clinical features: 

• The intestinal polyps of FAP-Gardner Syndrome are predominantly adenomas, and have a 

100% potential for malignant change, which usually occurs in the 20–40 year age group. 

• The polyps commonly develop at around the time of puberty, and may occur in any part of the 

gastrointestinal tract, although the colorectal region is invariably affected.  

• Pain is rarely observed at these patients and it is asymptomatic.  

• Skeletal abnormalities: the most common of which are osteomas, are an essential component 

of Gardner syndrome.  

• These benign tumours are characterized by slow, continuous growth and occur most frequently 

in the mandible, the outer cortex of the skull and the paranasal sinuses. 

•  The angle of the mandible is a particularly diagnostic site. 

•  The osteomas may be either exostoses, often referred to as peripheral osteomas, or enostoses, 

which are detectable only radiographically.  

• Lesions cause facial asymmetry as a result of expansion. 

Radiographic Features: 

• Osteomas manifests as a localized radiopaque lesion with a sharp border.  

• Another type of lesion has been described, which appears as a large and diffuse radiopaque 

cottonwool-like area in either jaw, and is referred to as a widespread radiopaque lesion.  

• While a solitary osteoma of the jaw is a common incidental finding in dental panoramic 

radiography, and is highly suggestive of Gardner syndrome. 
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• Dental abnormalities such as supernumerary, absent or unerupted teeth and odontomas are 

often determined in routine radiography 

Cutaneous Lesions  

• Principle curtaneous lesions are multiple epidermoid cysts, present in around 50–65% of 

patients.  

• The cysts arise prior to puberty and occur primarily on the face, scalp and extremities. 

• They have no malignant potential. 

• Desmoid tumors may occur in the skin of the anterior abdominal wall or intra-abdominally.  

• Overall, the incidence of desmoid tumours in patients with FAP is 8.9%. 

• Most are believed to be precipitated by surgical trauma and 86% of patients with FAP and 

desmoid tumours have undergone a prior colectomy. 

• Desmoid tumours are slow growing deep fibromatoses that are histologically benign and have 

no metastatic potential. They are, however, characterized by aggressive infiltration of adjacent 

tissue, and are prone to recurrence after surgical excision.  

• Unresectable mesenteric desmoid tumours can lead to death in some patients with FAP-

Gardner syndrome. 

• Other cutaneous lesions that have been described in Gardner syndrome include fibroma, 

lipoma, leiomyoma, neurofibroma, basal cell carcinoma and pigmented skin lesions.  

• Other neoplasias strongly associated with Gardner syndrome include papillary carcinoma of 

the thyroid, which primarily affects female patients. 

•  Also tumours of the CNS such as glioma and medulloblasoma and periampullary carcinoma 

of the duodenum.  

Oral manifestations 

• Dental abnormalities are present in around 30% of patients with Gardner syndrome. 

• Includes supernumerary teeth, compound odontomes, hypodontia, abnormal tooth morphology 

and impacted or unerupted teeth. 

•  The highest incidence of dental abnormalities is found in patients with multiple osteomas, but 

dental changes may be found in the absence of skeletal lesions, and the dental anomalies are 

not secondary to bony changes.1 

      Treatment:  

• The osteomas and odontomas must be resected. Also, recurrence of osteomas and odontomas 

after inadequate surgery could be seen.  
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• Orthodontic treatment is not a valuable option for these patients because osteomas and the 

increased density of the bone would inhibit tooth movement.  

• The density of the bone is so dense to erupt impacted tooth so surgical extraction would be the 

most suitable alternative.  

• After extraction of all impacted tooth conventional partial or total prosthetic rehabilitation must 

be performed. 

• Recurrence is rare after complete surgical intervention. 
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� NEVOID BASAL CELL NEVUS SYNDROME  (Basal Cell Nevus Syndrome, Hereditary 

Cutaneomandibular Polyoncosis, Gorlin and Goltz Syndrome, Jaw Cyst-Basal Cell 

Nevus, Bifid Rib Syndrome) 

• A hereditary condition 

• Transmitted as an autosomal dominant trait, with high penetrance and variable 

expressively. 

• It is caused by mutations in patched (PTCH), a tumor suppressor gene.1, 41 

Clinical features  

• Cutaneous anomalies-- basal cell carcinoma, other benign dermal cysts & tumors, palmar 

pitting, palmar & plantar keratosis & dermal calcinosis. 

• Ophthalmologic abnormalities like hypertelorism with wide nasal bridge, congenital 

blindness. 

• Neurologic anomalies including mental retardation, dural calcification. 

• Sexual abnormalities including hypogonadism in males and ovarian tumors.1,41 

Oral features:  

• They often develop early in life so deformity and displacement of developing teeth may occur. 

• Dental and osseous anomalies including odontogenic keratocysts (often multiple), mild 

mandibular prognathism, rib anomalies (often bifid), vertebral anomalies.1,41 

Treatment  

• Several cases of ameloblastoma have developed in cysts of this syndrome. Hence it is 

important to surgically remove the cysts and send it for histologic examination.1,41 

 33 

 

 

 

Oral, cutaneous and histological manifestations 33 
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DISORDER AFFECTING THE HAIR AND NAILS 

� PACHYONYCHIA CONGENITA (Jadassohn –Lewandowsky syndrome, 

Polykeratosis Congenital) 

Clinical features  

• Pachyonychia congenita, is a rare autosomal dominant genodermatosis chiefly affecting tissues 

of the ectodermal origin such as the palmoplantar epidermis, nail bed, mucosae and the 

pilosebaceous unit. 

• The fundamental clinical features are painful palmoplantar (preponderantly 

plantarkeratoderma) hypertrophic nail dystrophy oral leukokeratosis and a variety of cysts 

arising from hyperkeratosis of pilosebaceous apparatus. 

• These symptoms usually appear at the age of 1to 2 years. 

• There are several distinct subtypes of pachyonychia congenita, only the most common type-I 

has oral mucosal findings, although type-II is characterized by natal teeth.56 

Oral features: 

• Leukoplakia is one of the cardinal features of type-I. 

• Occurs in about 60% of patients  

• The thick white patches are most common at the mechanically stressed areas, especially on the 

retroangular buccal mucosa or along the line of occlusion of the teeth. 

• Also involving the palate, dorsum of the tongue and other surfaces. 

• Involvement of vocal cords can lead to hoarseness. 

• Some sign of leukoplakia is usually present at birth or in early infancy. 

• The natal and neonatal teeth are most unusual sign of pachyonychia congenita. 

• There is also a tendency for early and severe caries, so often the patients have lost all their 

teeth by the age of 30 years. 

• Chronic candidiasis may occur in some patients.57 

Histological features  

• There is marked acanthosis, hyperkeratosis and parakeratosis  but without cytologic atypia.58 

Differential diagnosis  

• White sponge nevus 

• Early dyskeratosis congenita  
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Clinical manifestations of Pachyonychia Congenita33 

 

 

 

 

 

 

 

 

Hyperkeratosis on oral mucosa in Pachyonychia Congenita59 

 

 

 

 

 

Therapy  

• There is no malignant potential for oral leukoplakia. 

Oral and topical retinoides32                             
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� ECTODERMAL DYSPLASIA 

• The national foundation of Ectodermal dysplasia (NFED) defines Ectodermal dysplasia (ED) 

as a genetic disorder in which there are congenital birth defects (abnormalities) of two or more 

ectodermal structures.  

• These structures include skin, hair, nail, teeth, nerve cells, sweat glands, parts of eye and ear 

and parts of other organ 

• It was 1st described by Thurman in 1848. 

• The condition is hereditary and non-progressive.  

• More than 192 distant disorders have been described. 1, 60 

Clinical features: 

• It consists of clinical and genetic heterogeneous group of disorders, characterized by either 

absence, complete or delayed development of one or more of the appendages derived from 

epidermal tissue (hair, sweat gland and nails) or of oral ectodermal origin during 

embryogenesis.  

• Several classifications exist with some based on clinical features and other on genetic 

components of the disorder. Clinically there are two board groups: 

• Group A – includes those cases in which there is a defect in atleast 2 of the 

‘Classic’ structures, i.e. Hair, nails, teeth and sweat glands with or without other defects. 

•
 Group B – encompasses those cases in which only 1 of the ‘classic’ structure is affected, but 

there co-exist at least another ectodermal defect. 1, 60 

All cases can be further subdivided into: 

1) Pure Ectodermal dysplasia – in which there are only ectodermal signs 

2) Ectodermal syndrome – in which there are ectodermal, features as well as other malformations.  

Two different forms are clinically distinguished, 

• Cloustan’s Syndrome (Hidrotic Form)  

• Chirst- Siemens- Touraine Syndrome ( Anhidrotic/Hypohidrotic Form) 

 

 Christ-Siemens-Touraine Syndrome (Anhidrotic/ hypohidrotic ectodermal dysplasia)  

• Inherited through an X linked recessive trait. 61 

• The causative gene (EDA gene) for this has been identified on chromosome Xq 12- q13 and 

encodes a novel transmembrane protein, ectodysplasin, which seems to play a critical role in 

epithelial mesenchymal interactions during hair follicle morphogenesis.  
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• There also exist, Autosomal dominant and recessive forms. Gene responsible for these forms 

have been isolated and termed as downless (DL).  

• Males are mainly affected and Female being carriers. 

• The chance of being homozygote affected in this type transmission increased with 

consanguineous marriages. Tetrad of hypohidrosis, Hypotrichosis, Hypodontia and 

characteristic facies are seen. 

•  The first feature among the tetrad is hypohidrosis/ anhidrosis which means, complete or partial 

absence of sweat glands making skin smooth, thin, dry with reduced or absent sweating and 

often present with episodes of hyperthermia or unexplained fever in infancy or childhood.  

• Rhinitis, pharangitis, respiratory infections, diarrhea and recurrent otitis can also occur due to 

defective mucus gland function of nasal, pharangeal, respiratory system, GIT and ear canal 

respectively.61 

Oral manifestation  

• Typically teeth are deformed or missing but anodontia is unusual. 

• Teeth have conical appearance.  

• Missing teeth are unerupted as revealed radiologically. 

• Reduction in the normal vertical dimension resulting in protuberant lips. 

• Palatal arch is high. 

• Cleft palate may be seen. 

• Intraoral accessory salivary glands are hypoplastic resulting in xerostomia. 

• Protuberant lips may be dry and cracked with pseudorhagades formation.1 

 

                         

 

 

 

 

 

Oral and clinical manifestations of ED 1 
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Hidrotic variant of ED (Cloustons syndrome) 

• A rare Autosomal dominant genodermatosis. 

• Recently multipoint linkage mapped to the pericentromeric region of chromosome 13q (13q 

11-12) 

• Patients typically have palmoplantar keratoderma, alopecia, nail dystrophy and also deafness. 

Oral features: No marked dental manifestations but patients have reported of natal teeth, 

missing or small teeth and marked caries.61 

Treatment  

� There is no treatment for the condition. 

� Affected individuals with dental defects could be subjected to early dental evaluation and 

intervention beginning with dentures as early as two years.1 
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� EPIDERMOLYSIS BULLOSA 

• Epidermolysis Bullosa (EB) consists of a heterogeneous group of mechanobullous diseases due 

to mutations on at least ten different genes manifesting as skin fragility. 

• An alternative term is the mechanobullous disorders. 

• They are subdivided based on the level of fragility –in epidermis, at the epidermal-dermal 

junction or in upper dermis. 

• Oral involvement varies in frequency and severity.62,63 

Intraepidermal Epidermolysis Bullosa 

• Involves structural keratins  

• Inherited as an autosomal dominant trait 

• Teeth are normal but oral mucosa may show oral blisters, erosions and millia. 

• Oral erosions hypodontia and anodontia may be seen. 

Junctional Epidermolysis Bullosa (Junctional EB gravis, Herlitz variant) 

• Patients have extremely fragile skin, lesions are present at birth and patients generally die early 

in life. 

• They invariably have oral erosions with strands of epithelium and fibrin. 

• While the entire mouth is involved, the transition zone between the soft and hard palate is 

susceptible. Perioral and perinasal crusts appear at about 6 months of life. 

• Enamel hypoplasia with pitting and severe caries is seen.62,63 

Junctional Epidermolysis Bullosa Progressiva  

• Rare variant described in a Norwegian pedigree.  

• It is characterized by a delayed onset in childhood.  

• Oral blisters and erosions and loss of tongue papillae are seen. 

Dermolytic Epidermolysis Bullosa  

• These forms of EB are also known as the scarring or dystrophic forms. 

• Oral involvement is common with malformed teeth and early caries development. 

Dermolytic Epidermolysis Bullosa dystrophica albopapuloidea (Pasini variant) 

• Autosomal dominant form. 

• Characterized by tiny white papular scars especially about the hips. 

• These can also be found elsewhere, including the palate. 

• There is oral fragility and the lesions heal with leukoplakic plaques.62,63 

Dermolytic Epidermolysis Bullosa dystrophica (Cockayne –Touraine variant) 

• There is oral mucosal fragility and the lesions may evolve into leukoplakic plaques. 
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• Esophageal stenosis may develop. 

• Characteristic feature is development of milia or tiny epidermal cysts in damaged areas. 

• While milia are uncommon in oral mucosa, they are seen in these patients. 

Dermolytic Epidermolysis Bullosa dystrophica (Hallopeau –Siemens variant) 

• Autosomal recessive form 

• Characterized by sever scarring and marked oral involvement. 

• The skin of hands and feet is damaged and heal with scarring and mitten deformities.  

• Oral involvement always occurs. 

• Soon after the birth, when the baby tries to nurse, there is severe blistering, erosions, ulcers and 

scars in the oral cavity. 

• As the lesions progress, there may be strictures, interfering with opening of mouth and 

swallowing. 

• Obliteration of oral vestibules, ankyloglossia and microstomia are frequent findings in 

generalized recessive dystrophic EB. 

• The scarring takes form of leukoplakia leading to squamous cell carcinoma.  

• Esophageal structures also develop. 

• Dental problems like late eruption of teeth or anodontia is seen. 

• Caries and enamel defects are seen. 

• Simple procedure of tooth brushing can cause mucosal damage. 

• Severe periodontal disease can be seen with resorption of maxilla and mistaken appearance of 

prognathism.62,63 

Dermolytic Epidermolysis Bullosa dystrophica inversa (Gedde-Dahl variant) 

• Rare autosomal recessive form 

• Characterized by marked mucosal disease with strictures.62 

Treatment  

• There is no effective therapy for EB unfortunately. 

• Use of antibiotics in case of secondary infection and corticosteroids have 

been found to be effective.1 

• Any trauma should be avoided. 

• Gentle and meticulous dental hygiene 

• Soft diet intake  

• Preservation of dentition should be done.62,63 

 

 

Clinical 
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� MULTIPLE ENDOCRINE NEOPLASIA (MEN) SYNDROME 64 

• Multiple endocrine neoplasia refers to a group of genetic disorders named for their association 

with neoplasm and malignancy of endocrine glands. 

• It is an autosomal dominant disorder, with the disease causing mutation on RET gene at the 

chromosome locus 10q11. 

• In MEN type I, the parathyroid gland is most frequently affected by malignancy. 

• In MEN type II, the thyroid gland is most frequently affected. One subtype, MEN IIB, 

associated with oral mucosal neuromas. MEN IIB represents about 5% of cases of MEN II and 

is also known as mucosal neuroma syndrome or Wagenmann-Froboese syndrome.  

 

Oral manifestations 

• Oral mucosal neuromas may be the first feature to present in infancy or early childhood. 

• Mucosal neuromas may be found on the dorsal surface of the tongue, the palate, or pharynx. 

When found on the tongue, they are considered to be almost pathognomonic of medullary 

thyroid carcinoma. The tongue may appear crenated or notched.  

• Pedunculated symmetric nodules on the buccal mucosa behind each lip commissure have been 

described. When mucosal neuromas appear as submucosal nodules on the vermilion border of 

the lips, the resultant thickening of the lips is described as ‘‘pebbly’’ or ‘‘blubbery’’. 

• The palate may be high and arched. The jaw may be prominent. 

• All of the oral findings in MEN IIB are generally thought of as asymptomatic and benign. 

Clinical features 

• Multiple endocrine neoplasia IIB is distinguished from other MEN syndromes because it alone 

has associated physical characteristics other than the endocrine findings.  

• Distinct features of MEN IIB include thickened corneal nerves visible by slit lamp 

examination, a ‘‘wide-eyed’’ facies. 

• A Marfanoid body habitus with joint laxity, and medullary thyroid carcinoma. 

• Almost all patients with MEN IIB develop aggressive medullary thyroid cancer.  

Treatment  

• Early thyroidectomy (eg, at less than 1 year of age) is imperative to prevent metastasis. 

• Continued monitoring is recommended after thyroidectomy for residual or recurrent cancer.64 

 

 

 

 



 

 

60 

 

� WHITE SPONGE NEVUS 

• Described by Cannon (1935) hence also known as “Cannon’s Disease”. 

• Autosomal dominant disorder with a high degree of penetrance due to defect in normal 

keratinization of oral mucosa. 

•  Keratin 4 & keratin 13 is specifically expressed in the spinous layer. 

•  Mutations in either of these genes have been shown to be responsible for the clinical 

manifestations. 65 

Clinical features  

• Mostly congenital 

• Some cases- infancy, childhood or adolescence- reached the full extent of its severity. 

Oral manifestations  

• White sponge nevus is almost always associated with oral mucosa. 

• Affects cheeks, palate, gingiva, floor of mouth & tongue 

• Oral Mucosa is thickened, folded or corrugated with soft or spongy texture (like chamois 

leather) & with an opalescent hue.  

• Ragged white areas which can be removed by gentle rubbing. 

• The white thickenings may reach its maximum size by second decade and then remains stable. 

• Asymptomatic 

• In some case, oral lesions accompanied by similar lesions of other mucosal surfaces i.e. 

genitals, rectum & nasal cavity. 65 

Histological features 

• Thickened epithelium – hyperparakeratosis & acanthosis with intact basal layer 

• Cells of entire spinous layer continuing to the surface- intracellular edema 

• Vacuolated cells may show pyknotic nuclei 

• Parakeratin plugging running deep into spinous layer 

• Mucosa- mild inflammatory cell infiltration 

            Treatment  

• No treatment 

• Excellent prognosis 65 
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                            DISORDERS OF CHROMOSOMAL ABNORMALITIES 

� DOWNS SYNDROME 

• Autosomal Dominant disorder with frequency 1/700 of live births.   

• Caused by trisomy of chromosome 21 (extra chromosome is derived by non-disjunction at 

meiosis, usually from the mother).1 

Clinical features:  

• Small brain with flat convolutions, renal tract anomalies, immunological defects including 

autoimmune diseases and impairment of T-cell functions, atopic state and increased risk of 

developing acute leukemia usually under the age of 5 years. 

• The patient can present with: Mongoloid face, Stumpy limbs, lax joint ligaments, short fingers 

and cone-shaped sometimes webbed. 

• Mental retardation is seen with IQ<50. 

• Congenital hearing disability in 40% of cases. 

• Skin – at birth is normal, early childhood is soft and velvety, between 5-10years become 

increasingly dry and less elastic, 15years and over 70% shows generalized xerosis, accelerated 

skin ageing, patchy lichenification on upper arms, wrists fronts of thighs, back of ankles and 

back of neck.  

• Chronic follicular popular eruption on presternal and interscapular regions, due to malassezia 

folliculitis, hyperkeratotic psoriasis, red checks, dermatoglyphic abnormalities, skin infections 

and lentiginous melanoma. 

• Hair is often fine and may be hypopigmented , with high prevalence of alopecia areata.  

Oral manifestation 

• Teeth are hypoplastic and late to erupt  

• Fissuring and thickening of the lips which increase in prevalence and severity with age, scrotal 

tongue. 

• Confirm the diagnosis by chromosomal study, no treatment is available.1 
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DISORDERS OF METABOLISM 

� CONGENITAL ERYTHROPOETIC PORPHYRIA 

� CEP is a rare autosomal-recessive disorder first described by Gunther in 1911.  

� The defect is in heme biosynthesis, resulting from an inborn error of porphyrin metabolism.66 

Clinical features 

Hemolytic anemia, photosensitivity (manifested as blistering of the skin), skin fragility, mutilating 

scarring, hypertrichosis and hyperpigmentation, and deposition of red-brown pigment in the 

bones and teeth. 

� The pigments are an accumulation of the isomer I porphyrinogens, which are spontaneously 

oxidized to water-soluble photosensitizing porphyrins with a reddish hue. 

� The red appearance of the teeth (erythrodontia) in individuals with CEP, combined with an 

increased hair growth and necessity to only venture outdoors at night to avoid photosensitivity, 

have given rise to the legend of the werewolf. 66 

Oral manifestations  

� The dental features of CEP are characteristic and therefore aid in establishing the diagnosis.  

� The oral mucosa is pale and the teeth have a red to maroon color (erythrodontia). 

� Incisors are almost stained, whereas the canines are colored only at the cusp tips and the 

molars vary in discoloration.  

� The dental discoloration is thought to be caused by the affinity of porphyrins for calcium 

phosphate in the teeth. 66 

 Treatment  

 Dental treatment of patients with CEP consists of aesthetic measures to mask      the 

discoloration. 66 

 

                              

        

 

 

 

Porphyria: red discoloration of teeth 66 
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DISORDER OF PIGMENTATION 

 

� HYPOMELANOSIS OF ITO 

• First described in 1951, HI is a neurocutaneous disorder characterized by linear, patchy, or 

swirling areas of hypopigmentation on the skin.  

• These patches are often not present at birth but develop in the first few years. 

• ‘‘Pigmentary disorder following Blaschko lines’’ is a term sometimes used to describe this 

condition.  

Clinical features 

Ophthalmologic, musculoskeletal, neurologic, and dental anomalies may be associated with the 

syndrome. 

 Oral manifestations 

• The dental abnormalities found in HI include talon cusps, a single maxillary central incisor, 

enamel defects, hypodontia, and irregularly spaced teeth.67 

 

 

 

 

 

 

 

 

 

 

 

Hypomelanosis of Ito: A talon cusp on central incisor 67 
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DISORDER WITH IMMUNODEFICIENCY 

� HYPERIMMUNOGLOBULIN E SYNDROME (Job syndrome)  

• It is a rare immunodeficiency disorder characterized by recurrent skin abscesses, an atopic 

dermatitis-like picture on the skin, pneumonia with pneumatocele development, various 

skeletal abnormalities and high serum IgE levels. 

•  Dental abnormalities include retention of primary teeth, lack of eruption of secondary teeth, 

and delayed resorption of the roots of primary teeth. Another rare immunodeficiency disorder, 

leukocyte adhesion deficiency syndrome associated with repeated skin infections, 

hypomineralization of bones, and hypoplasia of cementum adjacent to the dentogingival 

junction. 

• Generalized progressive periodontitis and oral infections are common with subsequent loss of 

primary and permanent dentition. 68 

 

 

� OROFACIAL DIGITAL SYNDROME TYPE I 

• The disease is transmitted with an X-linked dominant trait with male lethality, with a few 

surviving males as described in literature. The OFD1 gene is expressed in mesenchymal cells 

and the meta-nephron during embryogenesis. 

Clinical features and oral manifestations   

• Onset at birth  

• Cleft, lobulated or bifid tongue with possible ankyloglossia 

• Multiple accessory frenulae 

• Lip nodules and pseudoclefting  

• Multiple milia of face and hands that heal spontaneously leaving cribrous areas 

• Thin and fragile hair leading to alopecia 

• Complete or partial cleft palate and lip 

• Defective or supernumerary teeth 

• Facies with frontal bossing, hypertelorism and ‘dystopia canthorum’, micrognathia and malar 

hypoplasia 

• ‘True’ syndactyly and brachydactyly of hands (feet are less involved) are characteristic, less 

frequently clino and camptodactyly. 

• Central nervous system defects, including corpus callosum agenesis and cortical atrophy  

• Mild to severe mental deficit is frequent 
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• Polycystic kidney disease 

Differential diagnosis 

• Other syndromes sharing multiple oral and lip defects 

• Trichorhinophalangeal syndrome 

Treatment  

• Oral surgery is recommended to improve speech.69 

 

 

 

 

 

                 

 

 

 

 

 

 

 

 

 

Oral and clinical manifestations of Orofacial digital syndrome 33 
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RECENT ADVANCES IN THE FIELD OF GENODERMATOSES 

In recent years, there has been an explosive progress in the field of molecular biology and genetic 

research. With identification of the underlying genetic defect, understanding of the pathogenesis of 

many diseases has become easier. Diagnostic capabilities, investigation techniques, and genetic 

counseling have also improved with this advancement. However, when the therapeutic benefits of 

such discoveries are analyzed, the picture is relatively disappointing. The technology required to 

correct the defective gene is yet to be developed fully.10, 70 

Many genes responsible for skin diseases have only recently been identified, which further delayed the 

development of gene therapy. Other glitches like correct gene targeting and poor expression levels 

have been encountered. Current gene therapy techniques have focused on the use of viral vectors, 

lipid-DNA complexes or naked DNA alone for the delivery of transgenes and a variety of techniques 

have been developed for overcoming the stratum corneum barrier and introducing DNA directly to the 

skin. These techniques fall into three main gene therapy categories– in vivo, ex vivo and fetal gene 

therapy. Currently, successful gene therapy is available for only a few disorders. Gene therapy for 

cutaneous disorders is technically difficult because gene delivery into the skin and their long-term 

maintenance is tedious. However, the ex vivo method of gene therapy has been used successfully to 

treat patients with junctional epidermolysis bullosa and X-linked ichthyosis. Similarly, the in vivo 

gene therapy technique has been used successfully in patients with Xeroderma Pigmentosum. 

Development of effective gene therapy systems depends on the genesis of appropriate animal models 

for the disease in question. Recently, two mouse models for studying epidermolysis bullosa simplex 

and epidermolytic hyperkeratosis have  

been developed. Such progress will undoubtedly introduce novel gene-based therapeutic strategies for 

treatment of genodermatoses. Further active research in this field will bring new hopes for effective 

management of these incurable disorders in the future. 10, 70 
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FUTURE PERSPECTIVES IN GENODERMATOSES 

The precise molecular information will make gene therapy a reality of our time. Although eventual 

cures of genetic diseases by gene replacement or modification are as of yet still hoped for, there are 

now satisfactory treatments aimed at preventing or modifying the deleterious effects of some defective 

genes.5 

The coming years promise to bring forth further tremendous increases in our understanding of the 

genodermatoses. Next Generation Sequencing (NGS) is now being applied to the study of skin 

diseases. This new technology allows rapid analysis of hundreds of genes in a single experiment. This 

type of technology has the potential to revolutionize genetic testing. One can envision the use of NGS 

to sequence all the exons of all the Epidermolysis Bullosa genes in a single run, rather than performing 

PCR and sequencing for each of the hundreds of individual exons. Future Generation Sequencing 

(FGS) is also under development, and is expected to be in common use within the next few years. The 

aim is to sequence essentially the entire genome in one run, for a very low cost. This would further 

expand genetic testing, including the study of complex traits. Similarly, it would be feasible to 

sequence the whole genome in a patient with a skin disorder and evaluate only the relevant genes, 

rather than use currently available technologies to look at one gene, or even NGS to assess a subset of 

genes.71, 72 

                                                   CONCLUSION 

Dermatologic diseases and syndromes are often diagnosed through the identification of systemic signs 

and symptoms. Dental pathology is seen in a range of dermatologic disorders, but is often overlooked. 

A number of skin diseases and syndromes, relevant to dermatologists,present with dental signs and 

periodontal pathology. These dental manifestations can be the first sign of any unapparent underlying 

genodermatoses. Therefore an appreciation of the specific dental signs associated with cutaneous 

diseases can aid in the rapid diagnosis and effectively assist in the treatment of patients with these 

conditions.4 
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SUMMARY OF VARIOUS ORAL GENODERMATOSES 

Genodermatoses Genetic 

Transmission 

Gene Affected Oral manifestation 

Icthyosis AD  Enamel hypoplasia, malformations of teeth, 

caries and periodontal disease, collodion 

baby with ectropion and eclabion 

Sjogren –Larsson syndrome AR 17p Caries , periodontitis , malocclusion and 

enamel hypoplasia 

Pappilon –Lefevre 

syndrome 

 Cathepsin C 

gene 

(11q14-q21) 

Inflammatory gingival enlargements, 

gingival ulceration, deep periodontal 

pockets, severe periodontal disease with 

destruction of alveolar bone. 

Dariers disease AD ATP2A2 

(12q23-24.1) 

Rough, pebbly areas of papules giving rise 

to a characteristic cobblestone appearance. 

Sturge Weber syndrome  Fibronectin 

gene 

Unilateral lesion, port wine coloured patch, 

gingival hyperplasia, delayed eruption of 

teeth, increased bleeding after extractions. 

Hereditary Hemorrhagic 

Telangiectasia Syndrome 

AD ENG(9p33-34) 

ACVRL(12q11-

14), 5q31, 7p14 

Oral lesions are punctate, spiderlike, and 

nodular on the vermillion border of lips, 

tongue with less often on palate and buccal 

mucosa. 

Hemorrhagic vesicles and ulcers on gingiva 

and oral mucosa. 

Neurofibromatosis AD Chromosome 17 Soft pedunculated neurofibromas in labial 

and buccal mucosa, enlargement of 

fungiform papillae, oral pigmented 

macules. 

Tuberous Sclerosis AD TSC1 

TSC2 

Dental pitting on labial surface of anterior 

teeth, multiple fibrous papules in oral 

cavity, fibrous gingival enlargement, high 

palate, cleft lip, palate and hemangioma. 

Incontinentia Pigmenti X -dominant NEMO on Xq28 Oligodontia, peg, cone shaped teeth. 

Carney Complex   Mucosal myxomas and neuromas, spotty 

hyperpigmentation on facial and vermilion 

areas of lips. 

Chediak Higashi syndrome AR LYST or CHS1 

1q42-43 

Ulcerations of oral mucosa, severe 

gingivitis, glossitis, periodontal breakdown. 

Ehler Danlos syndrome   Gingival hyperplasia, fibrous nodules, 

hypermobility of jaws, enamel hypoplasia, 

pulp stones, irregular dentin. Gorlin’s sign 

Lipid proteinosis AR ECM1 1q21 Yellowish white popular plaques, lips are 

thickened and nodular, enlarged tongue, 

recurrent painful parotitis, anodontia. 

Marfan syndrome AD FBN1 

(q15-q23) 

High arched palatal vault, bifid uvula, 

malocclusion, multiple odontogenic cysts, 

and TMJ dysarthrosis. 
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Pseudoxanthoma elasticum AD/AR  Patchy yellowish discolouration secondary 

to the altered elastic fibres of oral mucosa 

especially of lower lip. Prominent 

superficial vessels. 

Progeria   Irregular secondary dentine, delayed 

eruption of teeth. 

Focal dermal hypoplasia X- linked 

dominant 

 Hypodontia, oligodontia, enamel dysplasia, 

papillomas in oral cavity, orofacial clefts, 

hypoplastic teeth, malocclusion. 

Xeroderma Pigmentosum AR  Lower lip is commonly affected, intraoral 

development of squamous cell carcinoma 

of gingiva, palate and tip of tongue, glossal 

telangiectasia. 

Dyskeratosis congenita X-linked 

recessive 

DKC1 Intraorally the tongue, buccal mucosa, 

gingiva and palate develop bullae followed 

by erosions and leukoplakic lesions, 

chronic gingivitis, mucosal pigmentation 

and severe caries. 

Peutz Jeghers syndrome AD LKB1 Perioral freckling, pigmented macules on 

vermillion zone, labial and buccal mucosa 

and tongue. 

Multiple hamartoma 

syndrome 

AD PTEN Multiple papules, nodules on lips , tongue, 

buccal mucosa which coalesce into plaques 

to form a cobblestone appearance, high 

arched palate, periodontitis, extensive 

dental caries. 

Gardner syndrome AD FAP(5q21-22) Supernumerary teeth, compound 

odontomes, hypodontia, abnormal tooth 

morphology, impacted or unerupted teeth. 

Nevoid basal cell nevus 

syndrome 

AD PTCH Multiple OKC, mild and mandibular 

prognathism, rib anomalies, vertebral 

anomalies. 

Pachyonichia congenita AD  Leukoplakia, thick white patches involving 

the palate, dorsum of tongue, natal and 

neonatal teeth, severe caries. 

Ectodermal dysplasia   Conical teeth, anodontia, high palatal arch, 

reduced vertical dimention, protuberant 

lips. 

Epidermolysis bullosa AD  Enamel hypoplasia with pitting and severe 

caries, oral blisters and erosions and loss of 

tongue papillae, obliterations in oral 

vestibules, ankyloglossia, and microstomia, 

esophageal strictures, periodontal disease. 
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Multiple endocrine 

neoplasia (MEN ) 

syndrome 

AD RET(10q11) Oral mucosal neuromas, pedunculated 

nodules on buccal mucosa, thickening of 

lips as pebbly or blubbery, high arched 

palate. 

White sponge nevus AD  Oral mucosa is thickened, folded or 

corrugated with soft spongy texture (like 

chamois leather). 

Down’s syndrome AD Trisomy of 

chromosome 21 

Hypoplastic teeth, late eruption of teeth, 

fissuring and thickening of lips. 

Congenital erythropoetic 

porphyria 

AR  Oral mucosa is pale and teeth are red to 

maroon in colour(erythrodontia), incisors 

are stained, canines are stained at cusp tips. 

Hypomelanosis of Ito   Talons cusp, enamel defects, hypodontia, 

and irregularly placed teeth. 

Hyperimmunoglobulin E 

syndrome ( Job syndrome) 

  Generalized progressive periodontitis, oral 

infections, retention of primary teeth, lack 

of eruption of secondary teeth, delayed 

resorption of roots of primary teeth, 

AR- Autosomal Recessive                                AD- Autosomal Dominant 
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1. An Overview of Diabetes Mellitus in Ayurveda  

Dr Rajeshwari V. Kamat Reader Dept of Rasashastra & Bhaishajya 

Kalpana 

KLE Shri BMK Ayurveda Mahavidhyalaya, Belagavi  

 

The approach of Ayurveda towards diabetes mellitus is that, 

diabetes mellitus is a disease caused due to doshic imbalances. The 

doshas are the three humors that govern the human body. These are the vata dosha, pitta dosha 

and kapha dosha. These three humors must be present in a proper balance within the body in 

order to keep the body in the normal state of its functioning. If even one of the doshas is vitiated, 

then it can lead to diseases, and diabetes mellitus is one of them. 

Ayurveda includes diabetes mellitus in the prameha category. Pramehas are a list of urinary 

disorders, especially characterized by profuse urination with several abnormal qualities. There 

are twenty kinds of pramehas in Ayurveda. According to the doshic causes, these pramehas are 

classified as follows:- 

 Vataja pramehas – There are totally four vataja pramehas. 

 Pittaja pramehas – There are totally six pittaja pramehas. 

 Kaphaja pramehas – There are totally ten kaphaja pramehas. 

Out of these, diabetes mellitus is termed as madhumeha. It is one of the four vataja pramehas. 

Most of the other treatment methods for diabetes mellitus regard it as a largely dietary disease. 

But Ayurveda here differs widely in its outlook. Ayurveda does not regard diabetes mellitus as a 

disease that can be treated by mere medicine or by a dietary regimen. The Ayurvedic treatment 

for diabetes mellitus is based on an entire change in the lifestyle of the person. Along with 

medication and diet, the patient is also advised to lead a healthy lifestyle and live an active life. 

Even mental aspects of the disease are stressed. Most vataja disorders originate in the brain, and 

since madhumeha is classified as vataja, it is highly important to keep the brain in its right 

manner of functioning. 

Another basic difference is in the treatment of the complications that diabetes mellitus causes. 

Diabetes mellitus can cause several complications in the long run such as kidney failure, 

paralysis and gangrene. Each of these can be fatal conditions individually. Conventional medical 

science tries to reduce the blood sugar level, but does not put more weight on the treatment of the 

complications. However, in Ayurveda, madhumeha is a broad concept which does not include 

just the hyperglycemia; it also takes into account all the possible complications. The body is 

taken as a whole and the treatment is done accordingly. 

Ayurveda is very closely knit with yoga for the treatment and control of diabetes mellitus. For 

example, the paschimottasana, is highly recommended for patients of madhumeha. In this 

manner, Ayurveda is not restricted in its treatment of diabetes, but takes a much broader 

perspective. 

Diabetes: Ayurvedic Treatment, Remedies, Prevention  

Almost all Ayurvedic text books have explained about the disease Madhumeha; some of the 

Acharyas (ancient authors) termed it as Kshudrameha as Kshoudra is the synonym of Madhu 

(honey). Diabetes mellitus is correlated with this disease. People are anxious to know regarding 

this disease elaborately. The response we got for our earlier articles have hinted us that many are 

anxious to know regarding this disease in detail.Because, now in the whole world, nearly about 

24% of the population are suffering from this disease. Its percentage may go as high as 40-45% 
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in 2020- WHO says. So, there is intense need to know the graveness of the disease and to 

understand the possible ways of preventive aspects of this disorder. 

First of all it is very important to know that the diseases which are diagnosed now as Diabetes 

mellitus (madhumeh) are not originated suddenly. Its patho-physiology takes long term of as 

high as 3-5 years. Very rarely it may manifest in 1 – 6 months duration in exception cases like 

pregnancy, injury, operation, psychological conditions, infection disorders etc. 

 

Wordderivation: 

Madhumeha is a compound word made up of Madhu and Meha. 

Madhu: – The word ‘Madhu’ is derived from the root ‘Mana’ and meaning ‘ manae Bhodane: 

whichgivesPsychiccontentment 

Meha: – The word ‘Meha’ is derived from the root ‘Miha’ which is employed in the sense of 

sinchana to moisten, ksharana to flow, prasrava: – excessive excretion (vachaspathyam) 

Ancient Ayurvedic scholars have grouped Madhumeh (Diabetes mellitus) under one among the 

20 Prameha (Urinery Disorders) Prameha; particularly one of the kind of vatic disorder. Also, 

any of the prameha (urinary disorder) if neglected ultimately it ends up in madhumeh due to 

nature of the illness. 

Characteristic feature of diabetes as per Ayurveda: 

Madhumeha is a disease in which urine of the patient is sweet like honey and quantitatively 

increased as well as astringent, pale and rough in quality and the whole body of madhumehi 

becomes sweet. Other Acharyas also opines the same (As Sa ni 10/14 As. Hr ni 10/18, 21; ch. Ni 

4/44, Su Ni 6/14, Ma Ni 33/26. 

Causes of diabetes as per Ayurveda: 

Physical and mental causes: 

Asyasukham – Comfortable seating (luxury, sedentary lifestyle, lack of physical activities and 

exercise) 

Svapnasukham – comforts of sleeping, excess sleeping 

Kapha krut cha sarvam – All foods and lifestyle activities which increase Kapha 

Sahaja (inherited factor) 

Chinta (stress) 

Shoka (grief) 

Bhaya (fear) 

Deergha roga (long standing illness) 

Alasya (sedentary life) 

Food and drinks that cause diabetes: 

Dadheeni – Excessive consumption of Curds and its preparations 

Gramya-oudaka-anupa mamsa – flesh or meat soup of animals living in water and marshy 

regions 

Payamsi – Excessive consumption of milk, its derivatives and preparations 

Navaanna panam – Food, drinks and dishes prepared from new grains etc 

Guda vaikruti – Jaggery, its derivatives and dishes made out of it 

Guda (jaggery) 

Ikshurasa (sugar cane) 

Madhura Ahara (sweet substances) 

Pishta Ahara (carbohydrate rich food) 

Adyashana (repeated food intake) 

Adhikashana (excess food intake) 

Ahitashana (unwholesome diet) 

Guru ahara (heavy food) 

Samashana (improper diet) 
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Origin of diabetes  

Acharya Vagbhata explained the Patho-physiology of Madhumeha as below- 

Ojus – The essence of all dhatus (tissues) and the main entity of immunity is spread all over the 

body. It is frothy, clear, unctuous, sweet, thick, heavy, cold and slimy in nature. Due to the 

relative causes of the disease Madhumeha, imbalanced Doshas (especially Kapha and Pitta in 

association with Vata) block the channels related to Meda (adipose tissue / fat tissue) and Mamsa 

(muscle).Due to obstruction of Vata, it transforms sweet ojas into astringent mixed sweet taste 

like honey. Thus, it discharges in the urine. Thus, the condition Madhumeha is resulted. 

Any of the prameha if neglected or treated improperly, it leads to Madhumeha which is the 

terminal stage of urinary disorders. 

Pathogenesis of diabetes: 

‘When the Meda (fat), Mamsa (flesh), Shareera kleda (Fluids of the body) and Kapha on entering 

the Basti (Urinary apparatus) causes Prameha’ 

Stages of the illness: a special reference 

The text Vaidya sara sangraha quotes 10 stages for Diabetes in succeeding order: 

1. Vasti bheda (pricking pain in bladder) 

2. Murtra peedana (pain during micturition) 

3. Vata prakopa (features of aggravated vata in urine) 

4. Sannipata dosha prakopa (multiple dosha involvement/tissue damage) 

5. Dhatu nasha (tissue necrosis/systemic effect) 

6. Daha-moha (burning and hallucination) 

7. Mootratisara (severe urination) 

8. Mootra granthi/mootra sada (dysuria or controlled urine) 

9. Ati trishna (severe thirst) and 

10. Mrityu (death) 

Prodromal symptoms of diabetes – Madhumeha Purvaroopa: 

Sveda – excess sweating 

Angagandha – excess body odor 

Anga Shaitilya – lack of stability in body 

Anga Sada – malaise 

Sayya sukherati – feeling comfort in bed 

Svapna Sukherati – feeling comfort in sleep 

Asana Sukherati – feeling comfort in inactivity 

Hrudayopadeha – feeling as if heart is heavy 

Netropadeha – vision problems 

Jihwopadeha – coated tongue 

Shravanopadeha – hearing problems 

Taluni Malotpathi – coated palate 

Danteshu Malotpathi – coated teeth, caries 

Ghana gatra – heaviness in the body 

Kesha Ativruddhi – excess hair growth 

Nakha Ativruddhi – excess nail growth 

Kesha Jathilee Bhava – brittle hair 

Sheeta Priyatvam – person likes cold foods and season 

Gala Talushosha- dryness of throat and palate 

Asya Madhurya – sweetness in mouth 

Kara Pada Daha – burning sensation in feet and palm 

Mutra Pipeeliha Abhisarana – urine attracts ants 

Madhura Mutrata – sweetness of urine 

Shukla Mutrata – white discoloration of urine 
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2. MANAGEMENT OF PRIMARY INFERTILITY WITH PCOD THROUGH  

INTEGRATED  APPROACH 

 

A CASE REPORT 

Corresponding  Author :  Dr.Girija  Sanikop  Professor, Dept of Prasooti & Streeroga                  

K L E Ayurveda Hospital   and M R C, KLE Academy of Higher Education & Research 

Belagavi , Karnataka, India 

 

Abstract: A 27 years old female with a history of Primary Infertility associated with  polycystic 

ovarian disease was trying to conceive since one year reported who was managed through  

integrated approach.Ultrasound investigations revealed right and left ovaries with multiple 

immature follicles suggestive of polycystic ovary disease. She had a history of ovulation 

stimulation and fertility drug treatment and was advised laparoscopic ovarian drilling. After the 

drug treatment failure the patient opted  for Ayurveda. The plan of treatment was, initially 

correction of Uterus and Ovary,  generation  of  Follicles, along with metabolic corrections with 

diet and lifestyle modification. There was an improvement in menstrual flow and colour and the 

weight of the patient reduced.The ultrasound study showed improvement in endometrial 

thickness and both ovaries were normal in size, shape and echotexture. Fourth visit showed 

amenorrhea with positive pregnancy test.  

Key words: Primary infertility, Polycystic Ovarian Disease, Apana vayu -Artavavaha srotas, 

Asanadi   kashaya, lifestyle, ultrasound. 

Introduction: 

Infertility has multiple causes and at times idiopathic.Infertility associated with certain disease 

condition is on the rise. One of the leading cause for primary infertility is Poly Cystic Ovarian 

Disease(PCOD).  However with the onset of recent treatment modalities PCOD is treated by 

medical and surgical line of treatment.Some cases still can be refractory to conventional 

treatment and would require an integrated approach. Moreover some patient would like to go for 

conservative/ natural, non invasive mode of treatment. This case report highlights the successful 

treatment of PCOD through natural/conservative integrated approach. 

Case report: 

A 27 year old female, patient with a history of primary infertility and poly cystic ovary disease, 

came to hospital out-patient department on 23 February 2017. She was married since last 2 years 

and wanted to conceive a child at the earliest and was very anxious for the same complaint. She 

was a house wife and a resident of Belgaum and her spouse was a goldsmith by occupation. 

Further enquiry revealed that the patient was trying to conceive since last one year and she had 

no history of any major illness in past. However she gave a positive history for irregular 

menstrual cycle. She had consulted a gynecologist and was diagnosed to be having Polycystic 

Ovarian  Disease in April -2016.  

Clomifen citrate was used to stimulate ovulation in this patient by the gynecologist.Ovulation 

induction is the stimulation of ovulation by medication.It was used for stimulation of the 

development of ovarian follicles to reverse anovulation and help in triggering oocyte release 

from relatively mature ovarian follicles. Since the patient had PCOD and was trying to get 

pregnant, the fertility drug treatments also included Metformin (Glyciphage) which reduces high 

insulin levels and stabilize the hormones. It was done keeping in mind that the medication makes 

the ovulation cycles to become more regular  

The patient did not find the required result and hence was advised laparoscopic ovarian drilling, 

which is a surgical treatment that can trigger ovulation in women who have polycystic ovarian 

syndrome (PCOS).Electrocautery or a Laser is used to destroy some parts of the ovaries.Ovarian 

drilling is usually done through a small incision (laparoscopy), with the patient in general 

anesthesia. Invitro fertilization was also advised to the patient. After the drug treatment failure 
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the patient opted for Ayurvedic line of treatment in the month of February 2017.On examining 

previous ultrasound scan reports which showed the following findings; patient’s uterus measured 

6.8x 3.8 cm, uterus appeared normal, endometrial thickness measured 6.0 mm and endometrial 

cavity was normal. Right ovary measured 3.9X2.7 cms. Right ovary showed multiple immature 

follicles suggestive of polycystic ovary. Left ovary measured 3.2X2.4 cms. Left ovary showed 

multiple immature follicles suggestive of Polycystic Ovary. Right and left adnexa appeared 

normal. Another scan finding had shown endometrial hyperplasia and confirmed polycystic 

ovary disease. 

Patient does not give any past history of hospitalization or any surgeries undergone.There was no 

history of any hereditary diseases, tuberculosis or other personal health problems. Menstrual 

history revealed that the patient had attained menarche at the age of 13 years, cycles were 

irregular with 8-9  /40-50  days with scanty bleed. The LMP was on 15-2-2017 and PLMP was 

on 3-1-2017. Sexual history was normal and she did not have problems like dyspareunia , coital  

difficulties  etc. By taking the personal history (Vaiyaktika Vrittanta) we found that her appetite 

was normal, bowels were regular, micturition was normal. There was no history of substance 

abuse. However her sleep was disturbed. 

General Examination (Asthasthana Pareeksha) revealed the patient was well built and well 

nourished. On examination pallor, icterus and cyanosis were absent. Lymph nodes were not 

palpable. The pulse rate was 76 beats per minute, Blood pressure was 120/70 mm Hg, 

Respiratory rate was 20/min. Her weight was 56 kg. She did not have acne, hirsutism or 

galactorrhoea.  Systemic examination:Cardiovascular system; S1 and S2 were heard normally 

and there were no added sounds. Respiratory system; on inspection chest was symmetrical, no 

abnormal palpable mass was found, there was normal chest expansion as a result of breathing. 

On Percussion there was no dullness and Auscultation revealed bilaterally equal air entry and no 

adventitious sounds. Central Nervous system; Patient was conscious, well oriented with space 

and time and cooperative. Gastrointestinal system; Inspection showed no scar mark over 

abdomen, Palpation revealed no palpable mass and abdomen was non tender. On auscultation 

normal bowel sounds were heard. 

Gynaecological Examination; on Inspection the external genitalia was normal. The speculum 

examination revealed healthy Vagina and cervix. The per vaginal examination showed uterus to 

be ante verted, antiflexed, freely movable, non-tender and normal. Cervix was healthy. 

Investigations: All   investigations were within normal limits. The Pregnancy test was done on 

23-02-2017 and was found out to be negative. Ultrasound examination showed Bilateral 

Polycystic Ovarian Disease. Male partner evaluation and investigations were normal. 

Diagnosis (Vyadhi vinischaya) :Based on the case history,clinical examination and 

investigatory report the diagnosis was made as a case of  Primary  Infertility  with Bilateral 

Polycystic Ovarian  Disease secondary to Anovulation  and  oligomenorrhoea.  

Plan of care and treatment: Initially correction of Apana vayu  -Artavavaha srotas ( Uterus & 

Ovary) was planned which can lead to normalizing  the cycle, generation  of  Follicles, and 

making the Endometrium responsive along with metabolic corrections and diet and lifestyle 

modification. On first visit on 23-02-2017, the following medications were advised with their 

therapeutic dosages as Chandraprabha vati  twice daily before food.  Tab M-2 tone three times in 

a day to be taken after food. Lastly Asanadi   kashaya  -15  ml  three times in a day to be taken 

after food. Second visit was scheduled on 6
th

 March 2017 and all previous  medications  were 

continued in addition to Capsule of  Gomutra  Haritaki to be taken twice a day. The patient was 

advised to follow up after menstrual periods. Third visit was scheduled on 22
nd

 May 2017 and 

the following important observations were noted i.e  PLMP  was 18-4-17 and LMP was 18-5-17. 

There was an improvement in flow and colour. The weight of the patient reduced to 53 Kgs. The 

patient was advised to undergo follicular study on 29th May onwards and was advised Phala 

ghrita – 10 ml to be taken on empty stomach and Tab Leptaden, to be taken three times in a day.  
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The ultrasound study done on 29
th
 May showed a very interesting finding which revealed that 

endometrial thickness was within normal limits and both ovaries were normal in size, shape and 

echotexture. Fourth visit on 23
rd

 June 2017 showed that the patient had her LMP on 18-5-17  and 

had not got menses in June. Hence a pregnancy test was done and it was positive. Further scan 

done on 28
th

 july showed single live foetus within the intrauterine gestational sac with estimated 

date of delivery on 05-03-2018. 

 

Discussion: The primary cause of PCOS is unknown hence it’s the symptomatic treatment 

modality has to be opted. A case of infertility treatment includes correction of anovulation, 

inhibiting action of androgens and reducing insulin resistance. Weight reduction for PCOS is 

beneficial in many ways. Weight reduction helps in decreasing androgen, luteinizing hormone 

and insulin hormone.  It regulates the ovulation hence increasing the chance of conceiving.1 

PCOS is not only the reproductive disease but also has many systemic outcomes. The mode of 

treatment has changed over the decades, therapeutic treatment includes hormonal contraceptives, 

antiandrogen drugs, metformin and inositol. Ayurveda, the nature’s way of healing is preferred 

choice in the patients now a days, which has wide range of medicines to treat the illness in a 

positive way. The clinical indication of PCOS are anovulatory cycles, ultrasound evidence, 

hirsutism, overweight and obesity.2Long term effects of PCOS are cardiovascular disease, 

hypertension, impaired glucose tolerance(IGT), Hyperlipidemia, diabetes and abdominal 

obesity.3,4 Women with PCOS are exposed to much greater complications during pregnancy like 

gestational diabetes, preeclampsia, pre mature births and caesarean section.5 

 

 

Conclusion:Therapeutic integrated approach with life style modification with diet correction 

was the key to conception in this case. Similar evaluation methods and plan of treatment if opted 

can bring fruitful results in many infertility cases and can be a boon to the society. 

 

 

 

Diet and Lifestyle modification was advised as per the table below: 

Time  Diet   

7- 8 am Exercise  Walking; Juice -Bittergourd  /  spinach  

9 am Breakfast   Upama  / Vermicelli /  Soups   

11am   Sprouts  / Salads  -one  bowl   

1 pm  Lunch   2  Pulka / Vegetable  other than tubers  /  Fish  / 1 cup  rice –optional   

3  pm   Fruits  / Nuts  

4-5  pm  Snacks   50-100  gms  very light  - Juice  / coffee  

5-7  pm  Exercise Walking 

7- 9 pm  Dinner   1 chapati / salads    / 1 cup  of rice  

General Weekly  twice  - Non - veg  meals  
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2. Ayurvedic approach in the management of Apabahuka (adhesive capsulitis stage 2) 

in a Diabetic patient with Panchatiktaka  prasratika basthi –  

A case report 

                       Dr. Suketha Kumari 
1
,Dr. Laxmikant 

2
 

Abstract:  

Adhesive capsulitis often referred to as frozen shoulder, is one of the long term 

complication of Diabetes mellitus which causes gradual loss of motion in shoulder. Frozen 

shoulder explained in classics as Apabahuka, a disease that usually affects amsa sandhi (shoulder 

joint) produced by vitiated vata dosha.  52 years female patient, with diabetic history of 10 years 

came with the complaints of pain, stiffness and limited range of motion in right shoulder joint 

which was diagnosed as frozen shoulder. To manage this, an attempt has been made with 

Panchatikta prasratika basthi which is indicated in madhumeha and vatavyadhi was administered. 

There was marked percentage of improvement seen in clinical features i.e pain (80% relief), 

stiffness (60% relief) and Range of motion (90%).  Hence, Panchatiktaka prasratika basthi is 

found to be effective in the management of adhesive capsulitis (Frozen shoulder) in Diabetic 

patient. 

Key words: Apabahuka, Adhesive capsulitis, Frozen shoulder, Panchatiktaka prasratika 

basthi,Amsa sandhi,  

 
Introduction 

 

Long term complications of Diabetes mellitus may include changes in connective tissue 

that occur as a result of high glucose levels. Adhesive capsulitis, often referred to as frozen 

shoulder refers to a pathological condition of the shoulder joint which causes a gradual loss of 

motion usually in just one shoulder. Adhesive capsulitis has a prevalence of 2% in the general 

population, but is reported to occur in 10 to 29% of those with Diabetes. Studies have shown that 

it is caused by glycosylation of the collagen within the shoulder joint triggered by the presence of 

high blood sugars. There are 4 stages of adhesive capsulitis, Stage 1 called as initial stage  has a 

duration of 3 months with pain and reduced range of motion(ROM) and person can no longer do 

things like comb their hair or reach a shelf above their shoulder etc. Stage 2 called the Freezing 

Stage, which lasts from 3 to 9 months, presents itself with chronic pain and further reduced 

ROM. This stage moves from the inflammatory stage to the fibrotic process. X-rays reveal 

decreased joint space. Stage 3 (Frozen Stage) has a duration from 9 to 14 months with minimal 

pain, but a significantly limited range of motion in the shoulder.  Stage 4 (Thawing Stage) is 

from 15 to 24 months and shows minimal pain and progressive improvement in ROM. At this 

stage the pain and active fibroplasia in the shoulder have completely subsided. Apabahuka is 

considered to be a disease that usually affects the shoulder joint (amsa sandhi) and is produced 

by the Vata dosha
1
. Madhumeha patient due to more  indulging in katu,tikta,kashaya rasa 

predominenet aharas  and viharaja nidanas like inactivities (Asyasukha), day sleep(Swapna 

sukha ) ,avyayama(not indulging in any exercises)etc leads to vitiation of  Vata.There are two 

types of samprapti manifest in madhumeha i. e Avarana and dhatu kshaya. In Avaranaja 

samprapti, there is avarana to vata by Pitta and Kapha leading to laxanas like shoola (pain), 

chesta sanga (restricted movement) and sthirata (stiffness) etc. Due to avarana, 

medodatvagnimandyata takes place. Avarana hampers the nutrition to later dhatus leads to dhatu 

kshaya causing Vataprakopa, hence there will be development of angashosha (Wasting), 

dourbalya (weakness) etc symptoms of Dhatukshaya 

         Treatment goals in contemporary science are to lessen pain and inflammation by use of 

nonsteroidal anti-inflammatory drugs (NSAID) like aspirin.  These NSAIDs have some common 

side effects like Stomach pain, heart burn liver and kidney problems etc. Early detection, proper 
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staging, and appropriate treatment can allow the patient with diabetes to avoid the painful and 

disabling consequences of Adhesive Capsulitis. Ayurveda recommends various treatment 

modalities which act at   root cause of the disease and prevent from further recurrence. The 

general line of treatment mentioned for vatavyadhi in Ayurvedic classics include Snehana (both 

internal and external),Swedana, Mrudusamshodhana, Basti, sirobasti, Nasya, and so on.   

A Female patient with diabetic history of 10 years visited to madhumeha OPD of KLEs 

BM Kankanawadi Ayurveda hospital, Belagvi, Karnataka had complaints of   pain, stiffness and 

restricted movement in right shoulder joint for a duration of 6 months, which was diagnosed as  

Apabahuka. Basthi treatment which was said to be best in vataja disorders i.e Panchatiktaka 

prasratika Basti, which had indication in madhumeha been planned. Hence, an attempt has been 

made in this article to enlighten the management of apabahuka in  ayurveda . 

 

DISCUSSION 

History and Examination 

A female patient name XYZ ,aged about 52 years  from Upper middle class with 

occupation as homemaker from Belagavi, Karanataka admitted in KLEs  BMK ayurveda hospital 

Belagavi on 8/2/17  with OPD no and IPD no as 345 /17,22 respectively , had chief complaints 

of pain in the right shoulder joint since 5 months, painful and difficult to raise the hand above 

shoulder since 4 months ,stiffness of shoulder joint since 5 months. Associated complaints as 

muscle weakness since 2 months, burning feet on and off since 4 years. Patient had history of 

diabetes mellitus since 10 years on medication (Metformin 500 mg once daily). Patient was not a 

known case of hypertension or no any history of chronic illness. 

Details of the cardinal features 

Pain 

Onset: Sudden 

Site: Right shoulder joint 

Type of pain:  Shooting, sometimes pricking type 

Radiation: no radiation 

Restricted movement 

Onset: Gradual 

Site: Right shoulder joint 

Type of pain:  Shooting, sometimes pricking type 

            Range of movement:  Flexion- not possible 

        Extension-not possible 

   Raising the hand above shoulder –not possible 

   Aggravating and relieving factors: Nothing specific 

 Burning extremities 

Site –lower extremities 

             Distribution – bilateral symmetrical 

              Onset – gradual  

             Progression - progressive in nature,      

 Diurnal variation- worsens in nig 

Aggravating and relieving factors: Nothing specific 

Table No. 1: Assessment parameters of cardinal manifestation of apabahuka 

Pain Points Stiffness Points Burning feet Points 

No pain  0 No stiffness 0 No  0 

Mild pain 

,particularly on 

moving the 

1 Mild stiffness, during 

movement, able to do 

work 

1 Mild/occasional 1 
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shoulder,  

Moderate pain –

on movement and 

rest                       

interfere routine 

work 

2 Moderate, stiffness at 

movement and rest, 

interfere with routine 

work 

2 Moderate/continuous 

at rest 
2 

Sever pain - pain 

felt on movement 

, also at rest, 

disturbing sleep, 

unable to carry 

out most of the 

routine work  

3 Severe- stiffness at rest, 

no movement 

3 Severe/disturbs sleep 3 

 
 

Table No. 2: Assessment parameters of cardinal manifestation of apabahuka 

ROM Points 

Flexion No- 0-180 0 

Mild- 0-135 1 

Moderate-0-90 2 

Severe- 0-45 3 

Extension No- 60 0 

Mild-45 1 

Moderate-30 2 

Severe-0 to 10 3 

Abduction Possible 0 

Adduction Not possible 1 

Total points (SUM): 31 

Investigations 

 FBS 

 PPBS 

Discussion on Treatment  

 From   8/2/17 to 24/2/17 

A course of basthi (in Kala basthi patten i.e for 15 days) 

Panchatikta prasratika basthi 
2 

Anuvasana basthi with Moorchita ghrita 90 ml 

Niruha basthi 

Makshika 30 ml 

Saindava 5 grams 

Moorchita ghrita 90 ml 

Sarshapa kalpa 30 grams 

Patola ,Nimba,Bhunimba,Rasna ,Kiratatikta churna 100grams (Kwatha 350 ml) 

After treatment, there was significant improvement observed in clinical 

parameters.Overall treatment showed marked percentage of improvement i.e 90% of 
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improvement observed in pain and stiffness and 100% improvement observed in Restricted 

movement. 

Table no: 3, Assessment of clinical parameters after treatment (Sum points) 

Total points(Before treatment) Total points(After treatment) 

28 8 

FBS(BT) FBS(AT) 

230 mg/dl 152 mg/dl 

PPBS(BT) PPBS(AT) 

405mg/dl 278mg/dl 

 
Discussion on Results 

 Madhumeha  patient due to  indulgence  in various etiological factors such as 

intake of ruksha(dry),laghu(light),kashaya(Astringent),Tikta(bitter) ahara(food articles), 

indulging in viharas like excessive fasting,day sleep,excessive walking ,injury etc,manasika 

nidanas like Bhaya(worries)Krodha(anger),Mada(intoxication) chinta(worries) etc. leads to the 

accumulation of the vata dosha in the amsapradesha and cause the shoshana of the amsabandhan 

or siraakunchana, which in turn leads to manifestation of kevala vataja  apabahuka 
3
Further 

kshaya of the dhatu causes the prakopa of the vata and then leads to the amsa shosha.
4
 This 

unique pathology is described as dhatukshayaja apabahuka. Sula and sosha at the shoulder joint 

in patients suffering from apabahuka indicates the morbidity of vyana vayu. This is true in case 

of dhatukshayaja and swanidanaja apabahuka . Impairement of Bahupraspanda is one of the 

cardinal features in apabahuka and this affects Utkshepana, Apakshepana, Prasarana and 

Akunchana etc activities of the shoulder joint. These are the activities that are attributed to 

Vyana Vayu.
5 
Hence it is evident that out of five types of Vata, morbid Vyana Vayu is the 

primary cause of the disease in kevala and swanidanajanya apabahuka..In kevala vataja and 

Dhatukshayaja apabahuka, the samanya Vataja chikitsa like snehana, Swedana, Abhyanga, Basti, 

etc. are the choice of treatment.As mulasthana of Vata is pakwashaya
 6
.It is said that Basti is very 

helpful in pacifying Vata.
7
 Among  Niruha Basti, Erandamuladi Niruha and Dashamuladi Niruha 

are the best choices. Anuvasana Basti using Vatahara Taila like Bala Taila, Kshirabala Taila etc., 

is beneficial in dhatukshayajanya and swanidanajanya apabahuka.
8
In this case ,Avahahuka in a 

madhumeha patient was treated with panchatiktaka prasratika basthi which had indication in both 

madhumeha and vatavyadhi  had given beneficial affect without causing side effects. 
 

CONCLUSION 
Avabhahuka(Frozen shoulder)  is one of the commonly encountered problem with 

madhumeha(diabetic) patients, where morbid Vata dosha is the  prime reason. This morbidity 

happen due to dhatuksaya .Morbid vata dosa invariably involves the sira, snayu, kandara, mamsa 

and asthi dhatu at the shoulder joint.Restricted movements, Pain and stiffness of the shoulder 

joint are the cardinal features of apabahuka.Amsa Shosha may manifest during the later course of 

the illness.A course of Kala basthi with panchatiktaka prasratika basthi is found to be effective in 

the remission of the illness in patients suffering from diabetes mellitus   
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ABSTRACT 

 

Polycystic ovarian disease (PCOD) is a disease characterized by multiple cysts in the 

ovaries. Where in, disturbance in the hormonal mechanism makes the ovaries produce excessive 

amount of androgens and at the same time there is failure of egg formation. This excess of 

androgens with the absence of ovulation may cause infertility. PCOD is one of the most common 

endocrine disorder among the reproductive age group with the prevalence rate of 15-20%. 

Though it is a challenging disorder, Ayurveda has a wide range to strengthen ovarian functions. 

One among them is Nasya Karma (Inhalation therapy), giving encouraging results on PCOD.  

A female patient of 33 years, a known case of PCOD approached the OPD of Stree Roga 

& Prasuti Tantra, KLES Shri BM Kankanawadi Ayurveda Hospital, Belagavi, Karnataka, India, 

for Secondary Infertility. The treatment planned was to administer Nasya karma with Shatavari 

taila (Asparagus racemosus) for 3 consecutive cycles, and the post treatment follicular study 

showed normal Ovulatory cycles. 

 

Key words: PCOD, Anovulation, Nasya karma, Shatavari taila   

 

INTRODUCTION:  

 

Polycystic ovarian disease
7
 (PCOD) is a condition characterized by anovulatory cycles 

resulting in multiple cysts in the ovaries. It is associated with the hampering of endocrine and 

metabolic functions, mainly affecting the fertility in many women. A recent study revealed that 

about 18% of women in India suffer from PCOD. The increasing trend is predominantly seen in 

the child bearing age group of 15-30years. The disorder accounts for 30% of all infertility cases 

with 70% experiencing infertility due to anovulation. 

Few of the factors responsible for PCOD are rasa dhatu dushti (impairment of nourishing 

tissue), arthava dusti (menstrual disorders), kapha vriddhi (increase in watery element), medo 

vriddhi (increase in fatty tissue); one of the important cause being improper life style. Though 

Ayurveda classifies PCOD as a kaphaja (watery element) disorder, there is tridosha (vata, pitta, 

kapha- three fundamental bio elements) imbalance. Kaphavarana (concealment of watery 

element) leads to hormonal imbalance and urdhva jatru (above the clavicle) is the kapha sthana 

(seat of watery element). As the morbid dosha (fundamental bio elements) are to be removed 

from the nearest root i.e. the nose, a clinical trial was undertaken on one of the treatment 

modalities explained in Ayurvedic texts i.e. Nasya karma (Inhalation therapy)
8
.   
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Periodontium- Its
Importance in Conservative
Dentistry and Endodontics

For natural dentition to function optimally, the supporting tissues should
be in healthy state. So as a clinician we must strive to recognize and
eliminate as many pathological factors as possible before undertaking any
therapeutic procedures, whether operative, endodontic, orthodontic or
prosthodontic. If the existing oral disease is unrecognized or disregarded
prior to the start of dental therapy, it may be aggravated by the
therapeutic procedure itself.The practice of restorative dentistry has a
reciprocal relationship with maintenance of periodontal health. The
marginal periodontium is where the fields of restorative dentistry and
periodontics overlap. This interdependence can be understood only when
there is agreement upon what constitutes a healthy periodontium and
how a pathological condition can be corrected and prevented. The tooth
and its surrounding structures are continually challenged by microbial
flora, and restorative dentistry may exacerbate this challenge.
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Karnataka. India and masters at KLE VK Institute of Dental Sciences,
Belgaum, Karnataka, India.presently working as a lecturer in the
Department of Conservative Dentistry and Endodontics Kle VK Institute of
Dental sciences, belgaum Karnataka, India.
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WFN15-0433
Neuro Critical Care 1
Postpartum hypernatremic encephalopathy with osmotic cerebral
demyelination syndrome and rhabdomyolysis : a unique
life-threatening entity

K. Naik, A. Saroja. aNeurology, KLE University's Jawaharlal Nehru
Medical College, BELGAUM, India

Background: Hypernatremia produces encephalopathy, osmotic de-
myelination syndrome and rhabdomyolysis. Postpartumhypernatremic
encephalopathy with rhabdomyolysis was recently described.
Objective: To document the clinical, biochemical and radiological
spectrum of postpartum hypernatremic encephalopathy.
Methods: Records of women with postpartum hypernatremia from
2007 to 2013 were reviewed. Details of clinical presentation, neurolog-
ical deficits, biochemical and radiological abnormalities were gathered.
Results: Twenty-six women with postpartum hypernatremia were
treated during this period with age range of 18 to 37 years (23.38 ±
4.14). Symptoms consisted of fever (24), delirium (23), altered
consciousness (19), progressive quadriparesis (9), ataxia (5), and
seizures (3). Symptoms began 2 to 42 days (10.62 ± 9.06) after de-
livery. Twenty-five patients were in altered consciousness and 17
had proximally dominant weakness at admission. Muscle stretch
reflexes were brisk in 15, plantar response extensor in 18 and
corticobulbar signs in 8. Initial serum sodium ranged from 151 to 230
(183.92 ± 18.71)mEq/Lwith elevated chloride (149.05 ± 19.97 mEq/L),
urea (114.40 ± 54.59 mg/dl), creatinine (3.16 ± 1.95 mg/dl) and serum
osmlquences (corpus callosum 22, centrum semiovale 18, internal cap-
sule 19 and thalamus 6). Bilateral lateral pontine hyperintensitywas seen
in six and two had “wine glass sign”. Ten patients died and the mortality
correlated significantly with Glasgow coma score (P b 0.0001), degree
of hypernatremia (P = 0.003), hyperchloremia (P= 0.002), hyper-
osmolarity (P = 0.01) at admission. At discharge, four patients recovered
completely and the remaining improved gradually.
Conclusion: Postpartum hypernatremia is a unique uncommon
neurological emergency. Early detection and careful management of
abnormal electrolytemia and azotemia results in good outcome.

doi:10.1016/j.jns.2015.08.229
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WFN15-0613
Neuro Critical Care 1
Spectrum of acute encephalitis syndrome in an intensive care
unit: an experience from a tertiary care center from India

J. Kalita, V. Mani, S. Bhoi, U. Misra. aNeurology, Sanjay Gandhi Post
Graduate Institute of Medical Sciences, Lucknow, India

Background: There is paucity of studies evaluating the spectrum and
outcome of the patients with acute encephalitis syndrome (AES) in
intensive care unit (ICU).
Objective: This study reports the spectrum of AES in ICU, and their
predictors of mechanical ventilation (MV), death and functional
outcome.
Material and methods: The AES patients admitted to the neurology
ICU were prospectively included and their demographic details,
clinical, hematological, biochemical, MRI findings and etiology were
noted. Death during hospitalization, complications and functional
outcome at 3 months was noted.
Results: 164 out of 258 (64%) AES patients needed ICU admission.
Their median age was 35 (2-85) years and 71 (43%) were females.
The etiology was viral in 44 (Herpes and Japanese encephalitis in
12 each, dengue in 17, mumps, measles and varicella in 1 patient
each), non -viral in 64 (scrub typhus in 48, falciparum malaria in
6, leptospira in 3, and bacterial in 7), and undiagnosed in 56 (34%).
69 (42%) patients needed MV. On multivariate analysis, Glasgow
Coma Scale (GCS) score, SOFA score, thrombocytopenia, raised intra-
cranial pressure and pneumonia on admission were independent
predictors of MV. 43 (26%) patients died, and all were in the MV
group. SOFA score, untreatable etiology, GCS score, focal weakness
and seizures were independent predictors of mortality. At 3 months,
14% had poor and 86% had good outcome. GCS scores, focal weakness
and status epilepticus independently predicted poor outcome.
Conclusion: 26% AES patients in ICU died and depth of coma was the
constant predictor for MV, death and poor outcome.

doi:10.1016/j.jns.2015.08.230
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WFN15-1427
Neuro Critical Care 1
In-hospital neurologic complications in adult patients following
open-heart surgery in a tertiary hospital in Cebu City, Philippines

J. Vatanagul, R. Belen, E. Molleno, N.J. Belonguel. Department of
Internal Medicine, Perpetual Succour Hospital, Cebu City, Philippines

Objectives: To determine the most common neurologic complica-
tions and predisposing factors after open-heart surgery in a tertiary
hospital located in Cebu City, Philippines.
Study Design: Retrospective Descriptive.

0022-510X/$ – see front matter.
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M.A. Taha, A.M. Hussein, M.D. Dafaallah, M.M. Alfaki, M.I. Alfaki, R.A.
Alsherif, M.A. Abdelrahim, A.S. Yeddi, D.N. Osman, M.A. Alnor.Medicine
Department, University of Khartoum Faculty ofMedicine, Khartoum, Sudan

Introduction: At least one-third of the 35.3 million people living with
HIVworldwide are infectedwith latent tuberculosis. Tuberculosis is the
most common presenting illness among people living with HIV,
including those who are taking antiretroviral treatment. There were
an estimated 1.1 million HIV positive new TB cases globally in 2012.
Around 75% of these people live in sub-Saharan Africa. Despite its great
burden, neurological manifestations in patients with HIV-active
tuberculosis did not receive enough attention.
Objectives: To study neurological manifestations in patients with
HIV-active tuberculosis.
Methodology: A case series study of 58 consecutive patients with
laboratory confirmed HIV-active tuberculosis coinfection attending
tertiary hospital for tuberculosis treatment was conducted. Data about
neurological symptoms and signs – conducted by a neurologist- were
collected from each patient. Patients' approval was obtained.
Results: 24% of 58 patients were found to have neurological
manifestations in clinical assessment. This table demonstrates the
neurological manifestations and their frequency.
Conclusion: The frequency of neurological manifestations among
patients with HIV-active TB coinfection was found to be higher
compared to that of patients with HIV only; 20% (Wadia et al.,
2001).

doi:10.1016/j.jns.2015.08.090

7
WFN15-0424
CNS Infections 1
Cryptococcal meningitis in a large cohort from India

D. Doshi, A. Saroja, K. Naik, N. Panpalia. Neurology, KLE University's
Jawaharlal Nehru Medical College, Belgaum, India

Background and objective: Cryptococcal meningitis is an important
and a fatal neuroinfection. Early diagnosis and treatment is of utmost
importance in reducing morbidity and mortality.
Methodology: Data of patients with laboratory confirmed cryptococ-
cal meningitis seen over 13 years in the tertiary care hospital were
reviewed. Details of demographic profile, clinical data, laboratory
parameters, complications and in-hospital mortality were studied.
Results: There were 97 patients with cryptococcal meningitis (79 men,
18women) of whom88were HIV positive, onewas diabetic and 8were

sporadic. Their age ranged from 23 to 67 years (39.16 ± 9.49).
Additional pathogens for meningitis were identified in 24 patients.
Headache was the most common symptom (91%) followed by fever
(66%), vomiting (51%), altered sensorium (31%) and seizures (20%).
Neurological deficits included cranial nerve palsies (28), motor deficits
(11), sphincter disturbances (5) and sensory involvement in 4 patients.
Antifungal treatment consisted of amphotericin (78), fluconazole (16)
and voriconazole (1). Two did not receive treatment. Complications
included renal dysfunction (20%), dyselectrolytemia (20%), seizures
(16%), hypersensitivity (7%) and hepatic dysfunction (5%). Favorable
outcomewas seen in 72 patients; 13 remained unchanged and 12 died.
Rapid clinical progression, low CSF cell count and low CSF were
associated with higher mortality. CSF cell count and protein were lower
in patientswhohad isolated cryptococcalmeningitis compared to those
with additional tubercular meningitis. Mean sugar levels were higher
and duration of illness was shorter in HIV negative individuals.
Conclusion: Cryptococcal meningitis is common in patients with AIDS.
Effective and early antifungal treatment carries good prognosis. Shorter
duration of illness, decreased CSF cell count and protein herald poor
prognosis and warrants initiation of early specific treatment.

doi:10.1016/j.jns.2015.08.091

8
WFN15-0517
CNS Infections 1
Does electroencephlography help in early diagnosis of subacute
sclerosing panencephalitis

T. Sultan. Department of Pediatric Neurology, Institute of Child health
Lahore Pakistan, LAHORE, Pakistan

Background: Subacute sclerosing panencephalitis (SSPE) is a chronic
degenerative disorder of invariably fatal outcome.
Objective: To find out the role of electroencephalography in the early
diagnosis of subacute sclerosing panencephalitis. It was a cross
sectional observational study.
Material & methods: After IRB approval, it was started at
Department of Neurology Children's Hospital, Lahore from April 15,
2006 to September 15, 2014. Children between the ages of 2 to
18 years (n = 129) with myoclonic jerks were admitted in Neurol-
ogy department. History and clinical examination was carried out
and EEG and CSF antimeasles antibodies were performed. Children
may have EEG findings consistent with SSPE (EEG abnormalities
having burst suppression in high amplitude slow and sharp waves
recur at 3–5 second interval on slow background) or other EEG
findings like myoclonic epilepsy with normal back ground, normal
EEG etc. CSF of all children was sent for antimeasles antibodies for
further confirmation which was considered diagnostic. Brain imaging
was done in all children to exclude other possible diagnosis.
Results: Total of 89 patients with EEG findings of subacute sclerosing
panencephalitis were further confirmed with CSF anti measles
antibodies. It was positive in 77 children, while 12 children had
negative EEG findings and all of them had negative results for CSF
antimeasles antibodies. Male to female ratio was 1.4:1.
Conclusion: Subacute sclerosing panencephalitis is not an uncommon
entity in our population with quite variable clinical presentation and
electroencephalography has significant valve in early, cost effective and
reliable diagnosis.

doi:10.1016/j.jns.2015.08.092

T1:1

T1:2 Neurological diagnosis Frequency Percent

T1:3 Normal 44 76.1%
T1:4 AIDS dementia 3 5.2%
T1:5 Meningitis 2 3.4%
T1:6 Grand mal epilepsy 2 3.4%
T1:7 Cerebellar ataxia 1 1.7%
T1:8 GBS 1 1.7%
T1:9 Peripheral neuropathy 1 1.7%
T1:10 Proximal weakness 1 1.7%
T1:11 Spastic quadriplegia 1 1.7%
T1:12 Stroke 1 1.7%
T1:13 Transverse myelitis 1 1.7%
T1:14 Total 58 100.%
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pathology confirmation. Two cases were treated surgically, 3 with
albendazole, 9 with both and two untreated. Improvement of weakness
or sensory symptoms occurred in 6 cases, worsening in 6, no change in
2 and 1 unknown evolution. One patient died postoperatively. Brain
lesions were found in 5 patients.
Conclusion: To our knowledge this is the largest series of spinal NCC,
which is a cause of severe disability. Surgery and albendazole may be
suitable therapies but the role of each therapy in intraependimary
and leptomeningeal must be defined.

doi:10.1016/j.jns.2015.08.366
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WFN15-1556
CNS Infections
Neurologic manifestations of neurocryptococcosis in
immunocompetent patient: report of a case with evolution
clinical without sequelae

L.S.A. Rocha, R.G.C. Pinto, A.C.S.Maiolini, R.F.S. Goncalves, P.F.S. Goncalves,
R.C. Silva Junior, P.O.L. Landim, E.B.S. Reis, S.R. Rossi, R.M. Feltrin. Hospital
Universitario De Cuiaba, Universidade de cuiabá, Cuiabá, Brazil

Introduction: Cryptococcosis is a fungal infection with predilection
for the central nervous system (CNS), rarely affects immunocompe-
tent, its highest incidence is in immunocompromised, especially in
tropical and subtropical areas endemic for the disease. Headache and
fever are present, being meningoencephalitis the most common
clinical form, can develop serious neurological sequelae and death.
Objective: To report a case of cryptococcal meningitis in an immuno-
competent patient.
Report: C.C.O, female, 44, previously healthy, taken to São Matheus
Hospital with holocranial intense headache, dizziness and vomiting, 1
week ago, with progressive worsening. The physical examination
showed her awake, oriented, with bilateral convergent strabismus, loss
of balance and ataxia. Immunocompetent with negative rapid test for
HIV. CT scan (CT) and brainMagnetic Resonance Imaging (MRI) showed
expansive lesions in the posterior fossa with compressive effect on the
fourth ventricle, the collection of cerebrospinal fluid (CSF) found
encapsulated yeast, with positive India ink, diagnosing cryptococcosis.
She was treated with cefuroxime and ambisome. It evolved with
intracranial hypertension (IH), hydrocephalus, and after external
ventricular drain (EVD) presented clinical stability.The patient devel-
oped meningoencephalitis, treated with ambisome, vancomycin and
Tazocin. Today is stable, awake, afebrile and sterile CSF and without
sequelae.
Discussion/Conclusion: The purpose of this case is to show the
need and the importance of neurocryptococcosis research on
immunocompetent patients, and its inclusion as a differential
diagnosis on these. Knowing that early intervention can prevent
the occurrence of permanent neurological sequelae, such as
mental impairment, reduced visual acuity, cranial nerve palsy
and hydrocephalus.

doi:10.1016/j.jns.2015.08.367
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CNS Infections
Opportunistic neuroinfections in retroviral disease - retrospective
hospital-based study from india

N. Panpalia, K. Naik, A. Saroja, D. Doshi. Neurology, KLE University's
Jawaharlal Nehru Medical College, BELGAUM, India

Background: Patients with retroviral disease are prone for opportu-
nistic infections which are significant cause of mortality and morbidity.
Cryptococcosis, tuberculosis and toxoplasma are the commonest
infections occurring at all stages of the disease.
Objective: This study was undertaken to evaluate the pattern of
opportunistic infections and in hospital mortality in AIDS patients.
Methods: This retrospective analysis was done in tertiary care
hospital from 2001-2014 services. Details of clinical profile and
laboratory investigations of patients admitted under neurological
services with neuroinfections were studied.
Results: There were 167 patients with 131 men and 36 women (ratio
3.63:1). Their age ranged from 16 to 67 years (39.25 ± 8.85). Clinical
presentation was acute in 58%, subacute in 32% and chronic in 10%.
Fever (65.86%) and headache (86.82%) were common symptoms.
Seizures were present in 25% of the patients and altered sensorium in
37%. Among the neuroinfections cryptococcal meningitis was the
commonest etiology accounting for 40%. Other infections included
tuberculosis (19%), viral (20)%, mixed tubercular and fungal (13%) and
toxoplasmosis (6%). PML was seen in 10%. Dyselectrolemia was seen in
16.76% patients. Fifteen patients died during admission (9%) . Twenty
patients had cerebral granulomas. Mortality was the highest in
cryptococcal meningitis (46.6%) followed mixed infection (26.6%),
neurotuberculosis (13.3%) and viral etiology (13.3%). Complication at
the onset and during the course consisted of renal dysfunction in 19,
uncontrolled seizures in 16 patients, and hepatic dysfunction in 11
patients.
Conclusion: Commonest opportunistic infection in AIDS patients is
cryptococcal meningitis. Others being neurotuberculosis, progressive
multifocal leucoencephalopathy and toxoplasmosis.

doi:10.1016/j.jns.2015.08.368
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CNS Infections
27 cases of atypical viral encephalitis with obvious psychiatric
symptom but negative auxiliary diagnosis

X.K. Qia, J.G. Liua, C.Q. Lib, B.O. Ninga. aDepartment of Neurology, Navy
General Hospital of PLA, Beijing, China; bDepartment of Neurology,
Beijing Chaoyang Hospital (Jingxi Campus), Beijing, China

Objective: To summary the clinical and therapeutic features of
atypical viral encephalitis with obvious psychiatric symptoms but
negative auxiliary diagnosis in 27 patients.
Methods: The clinical manifestation, neuroimaging, electroencepha-
lography, blood, cerebrospinal fluid features and therapeutic effect of 27
cases of atypical viral encephalitis with obvious psychiatric symptoms
were analyzed retrospectively.
Results: The onset age of 27 patients (male 19,female 8)ranged from
14 to 60(mean 29.93 ±12.77) years old. Psychiatric symptoms were
common in the disease onset (17 cases). All cases suffered from
disturbance of consciousness, including with varying degree of
consciousness clarity in 20 cases and delirium in 8 cases. The cranial
imagery, electroencephalography, ambulatory electroencephalography,
the routine and biochemistry examination of cerebrospinal fluid,
the virus of blood and cerebrospinal fluid were all normal. It’s easy to
be misdiagnosed as schizophrenia (11 cases) and depression (4 cases).
After long period antivirus treatment(3 -14 weeks), all patients had
good prognosis.
Conclusions: Though their etiological evidence could not be
detected, the diagnosis of VE could not be excluded absolutely if
the patients had obvious psychiatric symptoms but not neurological
symptoms and signs. Sufficient dosage and treatment course is very
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:: - iations, the Association between Androgenic

: -ecia and Carcinoma Prostate is not statistically

,:- f icant in Cauvery Delta Tamilnadu population
- nen who are a sample group of Dravidian
: :u la t ion .

F rster # 79

Jmparison of effectiveness of

:r icatheter Retrograde

L -ethrography and cystograPhY in

cetect ing urethrovesical
a'rastomosis.

I  Dr.  Young JooKim1, Dr.  Sung

. . -  K iml ,  Dr .  iung Sik Huhl

: , Notionol tJniversity HosPitol

::oduction and Objective: Urethro-vesical

a-astomosis (UVAI is a critical point of

c'ostatectomy. UVA leaking can prolong

tatheterization. Properly evaluation of UVA

eaking is important to remove the catheter. We

evaluate both retrograde urethrography (RGU)

and cystography as the method of confirming UVA

eaking.

Materials and Methodsl we prospectively analyzed

90 patients who underwent robot assisted

aparoscopic prostatectomy for prostate cancer at

our instit i tute from march 2013 to February 2O!5.

All patients underwent pericatheter RGU and

cystography at postoperative days 7. The ability of

detection of UVA leaking by minimal dye

requirement to reveal leak, discomforts during

procedure, urethral compressed length during

kegel exercise. Patients discomfort was evaluated

wi th v isual  analogue Pain scale '

Result: Among 90 patients, UVA leaking was

observed in 16 patients. After postoperative 14

days, all patients could remove their urethral

catheter without UVA leaking. Both methods let us

figure out UVA leaking of 16 patients at postop 7

days. In this 16 patients, RGU could detect UVA

leaking with small amount of dye rather than

cystography (mean 75.6cc (7o-25cc), mean 83.3cc
(5}-120cc), retrospectivelil P < 0.001]. However,
patients complaint their urethral pain during
proceeding RGU rather than cystograpy (mean

6.45 in RGU, 2.75 in cystography) (P <0.001).

Cytography could let us identify compressed
urethral length during pelvic muscle contraction.
This also let us predict patient's functional capacity
and the presence of de-novo urgenty after
surgery.

Conclusion: Cystography can help to more easily
identify the severe postop urethral parameter

such as compressed urethral length, bladder

capacity and the presence of de-novo urgency
without significant urethral pain rather than RGU-
However RGU could let us detect the UVA leaking
with less usage of dye fil l ing and finely described
the pattern of leaking flow than rystography.

Poster # 80

Role of Nurse/ESWLTechnic ian in

Management of Reno-Ureteral
Calculosis

Mr. Laxman Magaduml. Dr. Rajendra Nerli l , (Dr')

Shr idhar  Ghagane2
lDeportment of Urology, KLE Kidney Foundotion, Kles Dr.

Prabhokor Kore Hospitot & Mrc-, 2 Deportment of

Biotechnology & Microbiology, Kornotok Univeristy,
Dhorwod

Urolithiasis and Nephrolithiasis is a common

disorder and a significant problem because of the

prevalence of the disease increasing worldwide. As

the affected population is getting younger and

recurrence rates are high, dietary modifications,

l ifestyle changes, and medical management are

essential. Patients with recurrent stone disease

need careful evaluation for underlying metabolic

disorder. Major progress has been made recently

in understanding the pathophysiological

disturbances responsible for stone formation as

well as in the techniques of stone removal' The
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introduction of extracorporeal shock wave

lithotripsy (ESWL) has considerably reduced the

need for surgery. The lifetime risk of passing a

stone is 9-LO%. Men are twice as likely to develop

stones, with the first episode occurring before 30

years of age. Stones are caused by the aggregation

of crystall ine mineral deposits in the urine.

Investigations for stone disease include plain X-

t?y, X-ray with contrast media, ultrasound

imaging, and computed tomographic (Cf)

scanning. Treatment of stones is dependent on the

size and location, e.g. l i thotripsy is used to break

down stones in the ureter or kidney, whereas

litholapaxy is used for stones in the bladder that

are too large to be passed urethrally' Medical

management should be used judiciously in all

patients with urolithiasis and nephrolithiasis, with

appropriate individualization. This study focuses

on crucial role of Nurse/ESWL technician in

medical management of urolithiasis and

nephrolithiasis in assessment, management and

provision of discharge advice for patients'

Poster # 81

Pre-Renal  Transplant  Counsel l ing
of Donor and Recipient

Mr. Laxman Magaduml, Dr. Rajendra Nerli l , (Dr.)

Shr idhar  Ghagane2
lDeportment of L)rology, KLE Kidney Foundation, Kles Dr-

Probhokor Kore Hospitot & Mrc.,2Deportment of

Biotechnology & Microbiology, Kornotok University,
Dhorwod.

Recent advances in the field of organ donation and

organ transplant have introduced new hope for

the treatment of serious diseases. A large number

of factors can influence the clinical outcome of

kidney transplant donor and recipients, but the

active role ofthe nursing in-charge to prevent the

possible complications related to transplant and

its treatment is often neglected. Poor adherence

to prescriptions is frequent in transplant recipients

and represents a major contributor to the

development of graft failure, cardiovascular

disease, infection andf or malignancy. Thus,

nursing in-charge and transplant specialist should

also consider values such as patient-doctor trust,

respect for human dignity and presence of conflict

of interest. The renal nurse needs to support and

assist the patient and their relatives to cope with

transplantation in the best way possible and to

manage the pre- and post-operative care to

maximise the success of the graft. Nurses caring
for these patients require specialist knowledge to

reduce problems in the early post-transplant
period by prevention or anticipation and early

intervention to maximise short- and long-term
graft outcome. P,atients (and relatives) who are

engaged with the process are better equipped to

care for themselves and this also contributes to
the success of the graft.

Poster # 82

Roles &
Substitution

Complications of
Urethroplasty,

Systematic review

Mr. Abdulaziz Almuiavdil l. Mr. Abdulmonem

Alharbi l
lDeportment Of Medicine ,Qossim University

Background: Urethroplasty is the 
'gold 

standard'

for treatment of urethral stricture infection;

substitution urethroplasty is uti l ized as a part of

long, perplixing, intermittent urethral strictures'

Objectives: aim of this study is to discuss the roles

and different surgical approaches that are used in

substitution urethroplasty and also to

demonstrate the most complications of this

procedure according to evidence based trails'

Methodologyt A systematic review study of the

literature was performed using Medline, Embase,

the Web of Science, and the Cochrane Library were

conducted databases through July 2015 using the

search terms, 
'substitutional 

urethroplasty',
'urethra l  

obstruct ion ' , 'urethra l  s t r ic ture ' , 'sexual

function', 'erection' .
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