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7hiV TuotH b\ $nDiV 1in bHDutiIull\ DnG trul\ 
GHVFribHV ZhDt ZH� Dt *oYHrnPHnt 'HntDl 

&ollHgH 	 +oVSitDl� 0uPbDi� hDYH triHG to DFhiHYH b\ 
lDunFhing thH FollHgH MournDl � 
 International Journal of 
Advanced Dental Sciences' Ior thH ¿rVt tiPH DPongVt Dll 
0DhDrDVhtrD *oYHrnPHnt 'HntDl &ollHgHV.

7hiV MournDl ZoulG nHYHr hDYH VHHn thH light oI thH 
GD\ Zithout thH G\nDPiF initiDtiYH DnG SHrVuDVion oI our 
bHloYHG 'HDn DnG -oint 'irHFtor '0(5� Dr Vivek 
Pakhmode� Zho hDV bHHn NHHn to VHH thH VFiHnti¿F MournDl 
FoPSilHG DnG lDunFhHG right IroP thH tiPH oI hiV Moining thiV 
inVtitution.

I ZiVh to H[tHnG P\ grDtituGH to Dll P\ DVVoFiDtH 
HGitorV DnG thH \oung HnthuViDVtiF PHPbHrV oI thH HGitoriDl 
FoPPittHH DV thH\ hDYH bHHn thH bDFNbonH oI thiV HnGHDYor� 
thHir GHGiFDtion DnG GiligHnFH toZDrGV FoPSlHtion oI thiV 
MournDl iV PuFh DSSrHFiDtHG. :H FoulG not HnYiVDgH VtDrting 
thiV MournDl Zithout thH VuSSort oI Dll thH DuthorV Zho hDYH 
FontributHG thHir PDnuVFriStV to thiV MournDl. I ZoulG DlVo liNH 
to DFNnoZlHGgH thH FrHDtiYH gHniuV oI Mr Ashish Jalamkar 
in FonFHStuDli]ing thH FoYHr GHVign oI thiV MournDl.

(GuFDting VtuGHntV iV D SDrt oI thH FollHgH
V 
IunGDPHntDl PiVVion. %ut HGuFDtion VtrHtFhHV bH\onG 
FlDVVrooPV DnG SrHSDring thHP Ior FDrHHrV DnG SroIHVVionDl 

liIH rHPDinV thH FonVtDnt FoPPitPHnt oI D FollHgH. 7hiV 
MournDl Zill hHlS thHir SHrVonDl DnG SroIHVVionDl groZth� 
ZhiFh ZoulG GH¿nitHl\ hHlS thHP to VuFFHHG in thiV 
FoPSHtitiYH ZorlG.

I ZoulG DlVo liNH to H[SrHVV P\ VinFHrH grDtituGH to our 
'irHFtor� '0(5� Dr Tatyasaheb Lahane in bHliHYing in thH 
SoliF\ oI ³(GuFDtH� (nriFh DnG ([FHl´ in iPSDrting 
SroIHVVionDl HGuFDtion.

0\ hHDrtIHlt DSSrHFiDtion to thH honHVt H൵ortV DnG 
GHGiFDtion Sut Iorth b\ Dr Viral Maru, $VVoFiDtH 3roIHVVor� 
Zho hDV lHnGHG D hugH VuSSort in thH PDNing oI thiV MournDl. 

I ZoulG liNH to H[tHnG P\ thDnNV to Dll reviewers DnG 
thH HntirH advisory board Ior GHGiFDting thHir tiPH DnG Ior 
thHir YDluDblH inSutV DnG H[SHrt FoPPHntV.

VtI looN IorZDrG to D VuFFHVVIul �  \HDr DV (Gitor In 
&hiHI DnG ZHlFoPH Dn\ FoPPHntV or VuggHVtionV \ou PD\ 
hDYH thDt ZoulG iPSroYH thH MournDl.
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“ Dreams pass into reality of action . From the action, stems the dream again; 
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Dear Colleagues,



Guest Editorial

'HDr &ollHDguHV�
 :DrP grHHtingV IroP *oYHrnPHnt 'HntDl &ollHgH DnG +oVSitDl� 0uPbDi. I DP YHr\ hDSS\ DnG H[FitHG on thiV 
oFFDVion oI inDugurDtion oI ¿rVt HYHr VFiHnti¿F MournDl oI our FollHgH ± 
IntHrnDtionDl -ournDl oI $GYDnFHG 'HntDl 
6FiHnFHV
.

$V ZH Dll NnoZ thDt GHntiVtr\ iV D SHrIHFt FoPbinDtion oI VFiHnFH DnG Drt. %ut in P\ YiHZ� GHntiVtr\ iV D SroIHVVion 
ZhHrH lot oI VFoSH DnG DYHnuHV DrH DYDilDblH Ior rHVHDrFh� bH it D nHZ trHDtPHnt PoGDlit\� VoPH DGYDnFHG GHntDl PDtHriDl� 
or YDriouV Gi൵HrHnt DSSroDFhHV to GiDgnoViV DnG trHDtPHnt. $t SrHVHnt tZo DrHDV ZhiFh o൵HrV iPPHnVH VFoSH Ior rHVHDrFh 
in GHntiVtr\ DrH � gHnHtiFV DnG huPDn HYolution.

  7hH huPDn gHnoPH iV FonViGHrHG to bH thH PoVt iPSortDnt VFiHnti¿F DFhiHYHPHnt oI Dll tiPH .7hH H[SloVion oI 
VFiHnti¿F inIorPDtion� FouSlHG Zith tHFhnologiFDl DGYDnFHV in bioinIorPDtiFV� gHnHtiFV� PolHFulDr biolog\� Sh\ViFV DnG 
FhHPiVtr\ DnG thH intHrGiVFiSlinDr\ DSSroDFh hDYH oSHnHG nHZ DYHnuHV Ior PultiSlH rHVHDrFh toSiFV in GHntiVtr\. 
IntHgrDting inIorPDtion IroP Dll thHVH DrHDV Zill FhDngH thH DSSroDFh to GHntDl hHDlth iVVuHV� SroYiGing H൵HFtiYH 
VtrDtHgiHV� GiDgnoViV� SrHYHntion� intHrYHntion DnG trHDtPHnt oI FrDnioIDFiDl GiVHDVHV.

7hH HPbr\oniF GHYHloSPHnt� PorShogHnHViV DnG Gi൵HrHntiDtion oI tHHth iV thH rHVult oI FoPSlH[ intHrDFtionV Dt 
PolHFulDr lHYHl bHtZHHn thH HFtoGHrP DnG thH PHVHnFh\PH. 8ntil noZ PorH thDn ��� gHnHV inYolYHG in thHVH SroFHVVHV 
hDYH bHHn iGHnti¿HG. 5HFHntl\ PDn\ H൵ortV hDYH bHHn PDGH Ior thH unGHrVtDnGing oI PolHFulDr DnG FHllulDr PHFhDniVPV 
thDt Fontrol thH GHYHloSPHnt DnG SDtholog\. 

0oVt oI thH notiFHDblH FhDngHV in thH HYolution oI thH gHnuV +oPo �ZhiFh inFluGHV ourVHlYHV DnG our H[tinFt 
FloVH rHlDtiYHV� hDYH bHHn in thH GHntition DnG thH MDZV ZhiFh VuSSort thHP. 

7HHth DrH SrHYDlHnt in DrFhDHologiFDl VitHV� VFiHntiVtV oItHn ¿nG Go]HnV or hunGrHGV Ior HYHr\ VNHlHton or VNull. 
7hDt
V bHFDuVH thH HnDPHl FoYHring D tooth iV  ��� PinHrDli]HG� DnG tHHth DrH VtrongHr thDn bonHV� Vo thH\
rH PorH liNHl\ to 
VurYiYH. In othHr ZorGV� tHHth DrH liNH thH SHnniHV oI DnFiHnt huPDn rHPDinV� thH\ turn uS HYHr\ZhHrH.

%ut unliNH SHnniHV� thH\
rH oItHn D trHDVurH troYH. (YHr\thing IroP thH tooth
V VhDSH to itV HnDPHl thiFNnHVV� it 
tHllV thH rHVHDrFhHrV VoPHthing Dbout thH huPDn ZhoVH Pouth thH tooth onFH inhDbitHG� ZhDt thH\ DtH� ZhHrH thH\ liYHG� 
ZhDt GiVHDVHV thH\ hDG. 7HHth PD\ VHHP huPblH FoPSDrHG to PorH GD]]ling VSHFiPHnV liNH VNullV� but thH bon\ 
SrotubHrDnFHV o൵Hr PorH thDn thHir VhDrH oI VurSriVHV���� 

³7HHth DrH ³littlH SiHFHV oI D Su]]lH thDt FoulG hHlS VHH thH 

big SiFturH
 oI VoPHonH
V liIH.´

Dr. Vivek Pakhmode M.D.S

Joint Director, Directorate of Medical Education & Research, 
Dean, Government Dental College & Hospital,

Mumbai-400001, Maharashtra, India

    'Dentistry is not only Art and Science but also Research.'
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SHORT COMMUNICATION

 Applications of Dental tissue-derived Stem cells in systemic conditions 
1 2 �Dr. Pradeep V. Mahajan , Dr. Swetha Subramanian , Dr. Siddhesh C. Parab � MS (General Surgery), Dip. in Urology, MDS(Periodontics) 0%%6 
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�.  &liniFDl +HDG� 6tHP5[ %ioVFiHnFH 6olutionV 3Yt. /tG.� 1DYi 0uPbDi� InGiD 
�. *rDGuDtH VtuGHnt oI %iotHFhnolog\� &inFinDtti 6tDtH 8niYHrVit\� 86$  

Address For Correspondence
'r. 6ZHthD 6ubrDPDniDn MDS, (Periodontics) 

&liniFDl 5HVHDrFh $VVoFiDtH� 
6tHP5[ %ioVFiHnFH 6olutionV 3Yt. /tG.� 
1DYi 0uPbDi� InGiD. 

Abstract
(YHr VinFH thHir GiVFoYHr\� thH DiP oI VtHP FHll rHVHDrFh 

hDV bHHn to GHYHloS thHrDSHutiF VolutionV to YDriouV GiVHDVH 
FonGitionV. (DrliHr FhDllHngHG� it iV noZ HVtDbliVhHG thDt DGult 
VtHP FHllV in thH huPDn boG\ DrH FDSDblH oI Gi൵HrHntiDting 
into FHll�tiVVuH t\SHV othHr thDn thHir VourFH oI origin DnG 
linHDgH� thHrHIorH� VhoZ SroPiVH in rHgHnHrDtiYH PHGiFinH 
rHVHDrFh DnG FHll�bDVHG thHrDS\. 7hHVH FHllV FDn bH iVolDtHG 
IroP GHFiGuouV tHHth� DSiFDl SDSillD oI thH tooth� GHntDl SulS� 
DV ZHll DV SHrioGontDl ligDPHnt. 6tHP FHllV iVolDtHG IroP 
YDriouV orDl�GHntDl tiVVuHV VhoZ ViPilDr or highHr 
SroliIHrDtion DnG Gi൵HrHntiDtion SotHntiDlV ZhHn FoPSDrHG to 
othHr V\VtHPiFDll\ GHriYHG VtHP FHllV. 7hiV FoPPuniFDtion 
highlightV thH SotHntiDl DSSliFDtion oI GHntDl VtHP FHllV in 
V\VtHPiF FonGitionV. 

Key Words: 'HntDl VtHP FHll� 0HVHnFh\PDl VtHP FHll� 
6\VtHPiF GiVHDVH. 

$lH[DnGHr 0DNViPoY� D 5uVViDn hiVtologiVt� SroSoVHG 
�thH tHrP 
VtHP FHll
 in ����.  +oZHYHr� it ZDV thH VHPinDl 

ZorNV oI )riHGHnVtHin Ht Dl. bHtZHHn thH ����V DnG ��V thDt 
lDiG thH grounGZorN Ior PHVHnFh\PDl VtHP DnG VtroPDl 

�FHllV.  7hHVH FHllV ZHrH FonViGHrHG 
builGing bloFNV
 oI thH 
boG\ DnG ZHrH rHVSonViblH Ior hoPHoVtDViV. %\ GH¿nition� 
VtHP FHll iV onH thDt hDV thH Dbilit\ to FontinuouVl\ GiYiGH to 
HithHr rHSliFDtH itVHlI �VHlI�rHnHZing�� or SroGuFH VSHFiDli]HG 
FHllV thDn FDn Gi൵HrHntiDtH into YDriouV othHr t\SHV oI FHllV or 

�tiVVuHV �PultilinHDgH Gi൵HrHntiDtion�.  
5HVHDrFh iV FurrHntl\ booPing in thH ¿HlG oI 

rHgHnHrDtiYH PHGiFinH DnG FHll�bDVHG thHrDS\. $Gult VtHP 
FHllV thDt ZHrH HDrliHr thought to bH SrHVHnt onl\ in VSHFi¿F 
VitHV VuFh DV bonH PDrroZ� DGiSoVH tiVVuH HtF.� DrH noZ bHing 
iVolDtHG IroP YDriouV othHr tiVVuHV VuFh DV VNin� hDir� PuVFlHV� 
DV ZHll DV orDl DnG GHntDl VtruFturHV DPong othHrV. 'HntDl 
VtHP FHllV FDn bH iVolDtHG IroP Gi൵HrHnt SDrtV oI tHHth DnG 
inFluGH thoVH GHriYHG IroP H[IoliDtHG GHFiGuouV tHHth� DSiFDl 
SDSillD� tooth gHrPV� DnG SHrioGontDl ligDPHnt. 

$Gult VtHP FHllV �$6&� FDn bH IurthHr GiYiGHG into 
hHPDtoSoiHtiF DnG PHVHnFh\PDl VtHP FHllV �06&� 
GHSHnGing on thH tiVVuH oI origin. $6&V ZHrH DVVuPHG to 
hDYH rHVtriFtHG SroliIHrDtiYH Dbilit\� FonViGHring thDt thHVH 

ZHrH FHllV thDt DrH DlrHDG\ Gi൵HrHntiDtHG Ior tiVVuH�orgDn�
VSHFi¿F IunFtionV. &ontrDGiFting thH HDrliHr rHSortV� rHFHnt 
VtuGiHV hDYH VuggHVtHG thDt� in DGGition to gHnHrDting thH 
GHriYDtiYHV oI thHir VSHFi¿F V\VtHP� hHPDtoSoiHtiF DnG 
PHVHnFh\PDl VtHP FHllV FDn DlVo giYH riVH to PuVFlH DnG 

�� �nHuron�liNH FHllV in thH brDin DPong othHrV.  
6HlI�rHnHZDl� PultiSotHnF\� DnG iPPunoVuSSrHVViYH 

IunFtionV oI 06&V hDYH bHHn H[tHnViYHl\ inYHVtigDtHG Ior 
thHrDSHutiF DSSliFDtionV. It iV NnoZn thDt 06&V iVolDtHG 
IroP GHntDl DnG oroIDFiDl tiVVuHV SoVVHVV thH Dbilit\ to 
Gi൵HrHntiDtH into oGontoblDVtV� FHPHntoblDVtV� DnG 
SHrioGontDl ligDPHnt FHllV. +oZHYHr� rHFHnt VtuGiHV hDYH DlVo 
VhoZn thDt GHntDl VtHP FHllV hDYH thH FDSDFit\ to gHnHrDtH 
DGiSoF\tHV� oVtHoblDVtV� FDrtilDgH� VPooth DnG VNHlHtDl 

�� �PuVFlH FHllV.  0orHoYHr� GHntDl VtHP FHllV DrH DlVo FDSDblH 
oI VZitFhing linHDgH to IorP HFtoGHrPDl tiVVuHV �VuFh DV 
nHuronV or HSithHliDl�liNH VtHP FHllV� DnG HnGoGHrPDl linHDgH 
�VuFh DV HnGothHliDl FHllV� hHSDtoF\tHV� DnG inVulin�

�SroGuFing FHllV�.  'HntDl SulS VtHP FHllV �'36&� DrH 
SrHVuPHG to bH GHriYHG IroP PigrDting nHurDl FrHVt FHllV� 
thHrHIorH� H[SrHVV nHuronDl PDrNHrV VuFh DV nHVtin DnG βIII 

�tubulin.  
$n intHrHVting DVSHFt iV thH IDFt thDt VtHP FHllV IroP 

huPDn H[IoliDtHG GHFiGuouV tHHth �6+('� rHSrHVHnt D 
SoSulDtion oI PultiSotHnt VtHP FHllV thDt DrH SHrhDSV PorH 
iPPDturH thDn SrHYiouVl\ H[DPinHG SoVtnDtDl VtroPDl VtHP�
FHll SoSulDtionV. 0iurD Ht Dl. rHSortHG thDt 6+(' ZHrH DblH 
to inGuFH bonH IorPDtion� gHnHrDtH GHntin� DnG VurYiYH in 
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�PouVH brDin Dlong Zith H[SrHVVion oI nHurDl PDrNHrV.  
6+('V DrH FonViGHrHG to hDYH highHr SroliIHrDtion rDtH DnG 
inFrHDVHG FHll�SoSulDtion GoublingV. $V GHFiGuouV tHHth 
H[IoliDtH nDturDll\� thHrH iV SotHntiDl Ior thHVH VtHP FHllV to bH 
SrHVHrYHG Ior lDtHr uVH in nHurologiFDl FonGitionV VuFh DV 
VtroNH� 3DrNinVon
V GiVHDVH� PultiSlH VFlHroViV HtF. 

6iPilDrl\� VtHP FHllV iVolDtHG IroP thH GHntDl SulS DrH 
NnoZn to SroGuFH nHurotroShiF IDFtorV DnG rHVFuH Potor 

��nHuronV DItHr VSinDl ForG inMur\.  In thH DIorHPHntionHG 
VtuG\� b\ 1oVrDt Ht Dl.� it ZDV obVHrYHG thDt Fo�Fulturing 
'36&V Zith trigHPinDl nHuronV SroPotHG VurYiYDl DnG D 
VSHFi¿F DnG HlDborDtH nHuritH outgroZth SDttHrn� ZhHrHDV 

��VNin ¿broblDVtV GiG not SroYiGH D ViPilDr VuSSort.  'HntDl 
SulS VtHP FHllV hDYH VhoZn SoVitiYit\ Ior PHVHnFh\PDl 
linHDgH PDrNHrV �&'��� &'��� &'��� &'��� DnG &'���� 
but DrH nHgDtiYH Ior D PonoF\tiF PDrNHr �&'���� DnG 
hHPDtoSoiHtiF linHDgH PDrNHrV �&'��� DnG &'���. 7hiV 
PDNHV thHP DttrDFtiYH tDrgHt�VSHFi¿F FDnGiGDtHV in FDVHV oI 
FHrHbrDl iVFhHPiD� PuVFulDr G\VtroSh\� liYHr GiVHDVH� 

��� ��FDrGioYDVFulDr FonGitionV� GiDbHtHV� DPong othHrV.  
6tuGiHV hDYH DlVo VhoZn thDt GHntDl SulS tiVVuH bHFoPHV 

innHrYDtHG ZhHn trDnVSlDntHG into thH DntHrior FhDPbHr oI thH 
��H\H� DnG uSrHgulDtHV thH nHrYH ¿bHr GHnVit\ oI thH iriVHV.  

5HFHnt VtuGiHV hDYH H[SlorHG thH SotHntiDl oI '36&�
PHGiDtHG rHSDir oI oFulDr GiVHDVHV� VuFh DV FornHDl blinGnHVV 
DnG glDuFoPD. It hDV bHHn rHSortHG thDt '36&V VhDrH ViPilDr 
FhDrDFtHriVtiFV Zith liPbDl VtHP FHllV DnG hDYH thH FDSDbilit\ 

��to Gi൵HrHntiDtH into NHrDtoF\tHV.  
'36&V DnG 6+('V hDYH DlVo bHHn IounG to SoVVHVV 

iPPunoPoGulDtor\ IunFtionV� FoPSDrDblH to or HYHn highHr 
��thDn thoVH oI bonH PDrroZ GHriYHG 06&V.  7hHrHIorH� thHVH 

FHllV PD\ bH bHnH¿FiDl in FHll�bDVHG thHrDSiHV Ior D YDriHt\ oI 
iPPunH DnG inÀDPPDtion�rHlDtHG GiVHDVHV. '36&V hDYH 
bHHn VhoZn to PorH Vtrongl\ inhibit 7�FHll rHVSonVHV thDn 
bonH PDrroZ 06&V. '36&V DlVo inhibit DllogHnHiF iPPunH 
rHVSonVHV b\ rHlHDVH oI 7*)�β through VtiPulDtion oI 7 
l\PShoF\tHV. 6iPilDrl\� 6+('V DlVo Vigni¿FDntl\ inhibit 7h 
�� FHllV FoPSDrHG to bonH PDrroZ 06&V. In DniPDl 
H[SHriPHntV� 6+('V hDYH bHHn GHPonVtrDtHG to H൵HFtiYHl\ 

��� ��rHYHrVH V\VtHPiF luSuV Hr\thHPDtoVuV.  
3lDVtiFit\ oI VtHP FHllV iV FurrHntl\ bHing inYHVtigDtHG 

ZiGHl\. 7hH FDSDbilit\ oI FHllV IroP GHntDl tiVVuHV to inGuFH 
rHgHnHrDtion oI nHurDl� PuVFlH� DnG othHr tiVVuHV ZiGHnV 

��hori]onV in FHll�bDVHG thHrDS\.  '36&V DnG 6+(' GiVSlD\ 
Dn 06&�liNH FhDrDFtHr� inFluGing thH FDSDFit\ Ior VHlI�
rHnHZDl DnG PultilinHDgH Gi൵HrHntiDtion. 2Zing to thHir 
DFFHVVibilit\� HDVH oI iVolDtion� PiniPDll\ inYDViYH SroFHGurH� 
DnG liPitHG HthiFDl FonFHrnV� GHntDl VtHP FHllV FDn bH 

FonViGHrHG Dn DltHrnDtiYH to othHr V\VtHPiF VourFHV oI VtHP 
FHllV.
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Abstract
Aim : 7hH SrHVHnt VtuG\ HYDluDtHG DnG FoPSDrHG thH 
bHhDYiorDl rHVSonVH DnG SDin SHrFHStion bHtZHHn trDGitionDl 
DnG :$1' tHFhniTuH oI PDnGibulDr loFDl DnHVthHViD in 
VFhool going FhilGrHn both VubMHFtiYHl\ DnG obMHFtiYHl\.

Study & Design : �� VFhool going FhilGrHn DgHG � to �� 
\HDrV� ZHrH rDnGoPl\ GiYiGHG into tZo grouSV ± *rouS $ 
> rHFHiYing  inIHrior DlYHolDr nHrYH bloFN through trDGitionDl 
PHthoG@ DnG grouS % >rHFHiYing  inIHrior DlYHolDr nHrYH 
bloFN through :$1' V\VtHP@. 7hH FhilGrHn IroP both 
grouSV ZHrH VubMHFtHG to VubMHFtiYH HYDluDtion Zith 
0oGi¿HG )DFiDl IPDgH 6FDlH DnG obMHFtiYH HYDluDtion Zith 
6ounG (\HV 0otor 6FDlH DnG hHDrt rDtHV >� PinV Srior to loFDl 
DnHVthHViD� Guring DnHVthHViD DnG � PinV DItHr DnHVthHViD@.

Results : 6Fhool going FhilGrHn H[SHriHnFHG lHVV SDin DnG 
GiVruStiYH bHhDYior Zith :$1' DV FoPSDrHG to trDGitionDl 
PHthoG oI DnHVthHViD bDVHG on VubMHFtiYH DnG obMHFtiYH 
HYDluDtion.

Conclusion : 8VH oI :$1'  PD\ bH HnFourDgHG to DFhiHYH 
D rHlDtiYHl\ SDin IrHH� non thrHDtHning DnG VuFFHVVIul 
SHGiDtriF GHntDl SrDFtiFH.

Key words : :$1'� VFhool FhilGrHn� 0)I6� 6(0� +HDrt 
rDtH.

Introduction
 In GHntiVtr\ loFDl DnHVthHViD iV onH oI thH PoVt SDin 
SroYoNing SroFHGurHV Ior both FhilGrHn DnG DGult 

�SDtiHntV. +HnFH thHrH iV D nHHG to VHDrFh Ior VolutionV or 
PHthoGV thDt Zill PiniPi]H or rHGuFH SDin DnG GiVFoPIort in 
SDtiHntV in orGHr to SroYiGH thHP Zith grHDtHr VDtiVIDFtion. 
6oPH oI thH PHthoGV FoPPonl\ uVHG Ior thH VDPH DrH 
DSSliFDtion oI toSiFDl DnHVthHViD� uVH oI nDrroZ Vi]H nHHGlHV 

�DnG VloZHr GHliYHr\ oI thH inMHFtHG Volution.

 :$1'± Dn innoYDtiYH FoPSutHri]H V\VtHP Ior VloZ 
GHliYHr\ oI loFDl DnHVthHViD hDV bHHn GHYHloSHG in orGHr to 

rHGuFH or PiniPi]H thH SDin. $VDrFh 7 Ht Dl FonGuFtHG thH 
� ¿rVt VtuG\ inYolYing thH uVH oI :$1' in FhilGrHn in ����. $ 

YirtuDll\ SDinlHVV nHHGlH inVHrtion iV H[SHriHnFHG ZhHn onH 
DVVurHV thDt thH GroSV oI Volution VhoulG DnHVthHti]H thH 

� tiVVuHV DhHDG oI nHHGlH. $ll thH tHFhniTuHV oI loFDl 
DnHVthHViD ± PD[illDr\ DnG PDnGibulDr in¿ltrDtion DnG 
bloFNV DnG intrDligDPHntDr\ FDn bH SHrIorPHG Zith thH 
:$1'. :$1' SroYiGHV Dn DutoPDtiF GHliYHr\ oI loFDl 
DnHVthHtiF Volution Dt D ¿[HG SrHVVurH�YoluPH rDtio 
rHgDrGlHVV oI YDriDtionV in tiVVuH rHViVtDnFH. +HnFH it 
SroYiGHV highl\ H൶FiHnt� H൵HFtiYH DnG SDinlHVV inMHFtion 

�HYHn in rHViliHnt tiVVuHV.

 3ub0HG VHDrFh \iHlGV PDn\ VtuGiHV DVVHVVing thH 
H൶FDF\ oI :$1' V\VtHP� HYDluDting thH SDin rHVSonVH b\ 

����VubMHFtiYH PHthoGV  but YHr\ IHZ Zith VubMHFtiYH DV ZHll DV 
obMHFtiYH HYDluDtionV togHthHr. +HnFH thH SrHVHnt VtuG\ ZDV 
FonGuFtHG to HYDluDtH DnG FoPSDrH thH bHhDYiorDl rHVSonVH 
DnG SDin SHrFHStion rDtHV in VFhool going FhilGrHn Zith 
:$1' DnG trDGitionDl PHthoG� both obMHFtiYHl\ DnG 
VubMHFtiYHl\. 7hH null h\SothHViV ZDV thDt thHrH ZoulG bH no 
Gi൵HrHnFH in bHhDYiorDl rHVSonVH DnG SDin SHrFHStion 

SAMPLE

SAMPLE

SAMPLE
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bHtZHHn trDGitionDl DnG :$1' V\VtHP oI PDnGibulDr loFDl 
DnHVthHViD in VFhool going FhilGrHn.

Material and Method

 7hH SrHVHnt VtuG\ ZDV FDrriHG out in thH 'HSDrtPHnt oI 
3HGiDtriF DnG 3rHYHntiYH 'HntiVtr\� *oYHrnPHnt 'HntDl 
&ollHgH 	 +oVSitDl 0uPbDi� InGiD. 7hH VtuG\ ZDV DSSroYHG 
b\ thH InVtitutionDl HthiFV FoPPittHH. 7hiV FontrollHG� 
rDnGoPi]HG FliniFDl triDl inYolYHG �� SHGiDtriF SDtiHntV IroP 
both VH[HV bHtZHHn � DnG �� \HDrV olG DItHr obtDining D 
ZrittHn FonVHnt IroP thHir rHVSHFtiYH SDrHntV� guDrGiDnV. 
)olloZing ZHrH thH  inFluVion FritHriD
V ± non rHVtorDblH 
DnG�or oYHr rHtDinHG PDnGibulDr SriPDr\ tHHth� no SrHYiouV 
hiVtor\ oI GHntDl trHDtPHnt� FhilGrHn Zith $PHriFDn 6oFiHt\ 

�� oI $nHVthHViologiVt I VtDtuV DnG FhilGrHn Zith )rDnNl 
��bHhDYior rDting III 	 I9.  7hH H[FluVion FritHriD
V  ZHrH � 

FhilGrHn DllHrgiF to loFDl DnHVthHViD >lignoFDinH@� FhilGrHn 
unGHr PHGiFDtionV thDt FoulG DltHr thH SDin SHrFHStion� 
PHGiFDll\ FoPSroPiVHG DnG VSHFiDl FhilGrHn DnG FhilGrHn 

��Zith )rDnNl bHhDYior rDting I 	 II.

Sample Size and Source :

6DPSlH Vi]H ZDV GHtHrPinHG uVing thH SroSortion oI FDVHV 
��IroP litHrDturH uVing thH IorPulD �

�n                �= � = �   S���S�α β

�                            G

ZhHrH = iV thH ] YDriDtH oI DlShD Hrror i.H. D FonVtDnt Zith α 

YDluH �.��� 

=  iV thH ] YDriDtH oI bHtD Hrror i.H. D FonVtDnt Zith YDluH �.��� β 

S iV thH SroSortion oI HYHntV 

$SSro[iPDtH HVtiPDtHV� 

 �. ��� SoZHr 

 �. 7\SH I Hrror to bH ��

 �. 7\SH II Hrror to bH ���

 �. ([SHFtHG SroSortion to bH ���

 �. /HDVt GHtHFtDblH Hrror to bH ���

6ubVtituting thH YDluHV�
�n                            ��.��   >�.��@ 

�         ��.���

n   ��.��

 In orGHr to DGMuVt Ior SoVViblH GroS out DnG to inFrHDVH 
thH SoZHr oI Vigni¿FDnFH ZH GHFiGHG to hDYH �� SDtiHntV SHr 
grouS in thiV VtuG\.

Randomization 

 6i[t\ VFhool going FhilGrHn oI DgH ���� \HDrV ZHrH 
rDnGoPl\ GiYiGHG in tZo grouSV � 

*rouS $ >�� FhilGrHn@ � 5HFHiYing inIHrior DlYHolDr nHrYH 
bloFN through �.�Pl FDrtriGgH oI  /ignoVSDn.

*rouS %  > �� FhilGrHn @� 5HFHiYing inIHrior DlYHolDr nHrYH 
bloFN uVing :$1'. >6inglH tooth $nHVthHViD V\VtHP� 
0ilHVtonH 6FiHnti¿F InF� 86$@

 %oth PHthoGV uVHG liGoFDinH +&/ �� Zith �������� 
HSinHShrinH > 6HStoGont� )rDnFH@ DV thH DnHVthHtiF Volution 
Zith D onH inFh long �� gDugH nHHGlH. $ SrHoSHrDtiYH 
rDGiogrDSh ZDV tDNHn Srior to H[trDFtion. (DFh FhilG ZDV 
DVVignHG to rHFHiYH HithHr trDGitionDl loFDl DnHVthHViD or 
:$1' b\ rDnGoP VDPSling uVing Fhit PHthoG. $ll thH 
inMHFtionV ZHrH FDrriHG out b\ thH VDPH H[SHriHnFHG DnG VNill 
SHGiDtriF GHntiVt to HnVurH thDt thH rHVultV ZHrH not inÀuHnFHG 
b\ intHr oSHrDtor YDriDbilit\.

 7hH orDl VoIt tiVVuHV ZHrH GriHG Zith D gDu]H. 7hH toSiFDl 
DnHVthHtiF ��� bHn]oFDinH >0uFoSDin� I3&$ /DborDtoriHV� 
%DngDlorH� InGiD@ gHl ZDV DSSliHG DnG lHIt in SlDFH Ior onH 
PinutH. In grouS $� inMHFtionV ZHrH giYHn VloZl\ Dt 
DSSro[iPDtHl\ �Pl�Pin Zith Dn DVSirDting FDrtriGgH V\ringH 
>6HStoGont� )rDnFH@. In *rouS %� inMHFtionV ZHrH 
DGPiniVtHrHG Zith :$1' PoGH > �FF SHr ���V@ ZDV uVHG 

thinitiDll\ till ���  oI FDrtriGgH ZDV DGPiniVtHrHG IolloZHG b\ 
thH norPDl PoGH  > �FF SHr ��V@. 'oVHV uVHG ZHrH ZHll bHloZ 
thH PD[iPuP GoVH oI loFDl DnHVthHViD ZhiFh iV �.�Pg�Ng 

��boG\ ZHight.

$@  6ubMHFtiYH HYDluDtion

 3rior to VtDrting thH GHntDl trHDtPHnt� thH rHVHDrFhHr 
H[SlDinHG thH thrHH Soint 0oGi¿HG )DFiDl IPDgH 6FDlH 

�� >0)I6@ to thH FhilGrHn. 7hiV VFDlH inYolYHV thrHH IDFHV Zith 
IolloZing VForHV [ Fig No I] 

 �@  1o GiVFoPIort

 �@  0ilG GiVFoPIort

 �@  6HYHrH GiVFoPIort

 IPPHGiDtHl\ DItHr inMHFtion� thH SDtiHnt ZHrH DVNHG 
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Dbout thH DPount oI SDin thH\ hDG SHrFHiYHG Guring thH 
inMHFtion DnG DVNHG to Soint DnG PDrN on 0)I6.

%@  2bMHFtiYH HYDluDtion
�� 6ounG� (\HV DnG 0otor >6(0@  VFDlH DnG hHDrt rDtH 

rHForGing ZHrH uVHG. In 6(0 VFDlH VounG� H\H DnG Potor 
SDin rHDFtionV oI SDtiHnt ZHrH obVHrYHG. 7hH rHDFtionV ZHrH 
FlDVVi¿HG on D VFDlH IroP ��� FDtHgoriHV� FoPIort� PilG 
GiVFoPIort� PoGHrDtHl\ SDinIul� DnG SDinIul Ior HDFh oI thH 6� 
( DnG 0 FoGH �7DblH ��. 7hH 6� ( DnG 0 YDluHV oI D FhilG 

ZHrH DGGHG to gHt 6(0 VForH Ior thDt FhilG. 7hH VHFonG 
rHVHDrFhHr �¿rVt ZDV thH 3HGiDtriF GHntiVt giYing loFDl 
DnHVthHViD� VtDnGing Dt D GiVtDnFH oI �.� PHtHr IroP thH 
GHntDl FhDir� HYDluDtHG thH SDtiHnt
V VounGV� H\H � VignV DnG 
boG\ PoYHPHntV Guring inMHFtion. 6HFonG rHVHDrFhHr ZDV Dn 
iPSDrtiDl obVHrYHr� Zho ZDV not SDrt oI thH VtuG\. )or 
FDlibrDtion �� FhilGrHn ZHrH obVHrYHG b\ both thH 
rHVHDrFhHrV DnG rDtHG VHSDrDtHl\. (DFh GiVDgrHHPHnt ZDV 
GiVFuVVHG until Iull DgrHHPHnt ZDV rHDFhHG. 7hHVH SDtiHntV 
ZHrH not inFluGHG in thH VtuG\. IntrD�HYDluDtH NDSSD YDluHV 
Ior VHFonG rHVHDrFhHr ZHrH �.�. 

 +HDrt rDtH� DV D Sh\ViologiFDl inGiFDtor oI SDin rHVSonVH� 
ZDV rHForGHG uVing SulVH o[iPHtHr �6FhillHr $g� 
6Zit]HrlDnG�. It ZDV SlDFHG on thH right inGH[ ¿ngHr oI thH 
SDtiHnt DnG hHDrt rDtH rHForGHG bHIorH Guring DnG DItHr giYing 
loFDl DnHVthHViD. )or hHDrt rDtH PHDVurHPHnt� thH VubMHFtV 
ZHrH FonnHFtHG to D SulVH o[iPHtHr �6FhillHr $g� b\ PHDnV 
oI D VHnVor DttDFhHG to thH nDil oI thH right inGH[ ¿ngHr. 1o 
DuGiblH bHHSing noiVH ZDV HPittHG b\ thH SulVH o[iPHtHr. 

7hrHH rHDGingV ZHrH tDNHn� 5HDGing onH � ZDV � PinutHV 
bHIorH inMHFtion� rHDGing tZo� ZDV Guring inMHFtion DnG 
rHDGing thrHH �� PinutHV DItHr thH inMHFtion DGPiniVtrDtion.

Statistical Analysis

 'HVFriStiYH VtDtiVtiFV ZDV GonH to ¿nG thH IrHTuHnF\� 
PiniPuP� PD[iPuP� PHDn DnG VtDnGDrG GHYiDtion Ior Dll 
thH grouSV. InGHSHnGHnt t�tHVt ZDV DSSliHG Ior FoPSDriVon 
bHtZHHn thH grouSV �7rDGitionDl /$ DnG :$1'� Ior 
6ubMHFtiYH DnG 2bMHFtiYH HYDluDtion. 2nH�ZD\ $129$ 

Zith 7uNH\
V 3oVt hoF DnDl\ViV ZDV DSSliHG Ior bHtZHHn DnG 
Zithin thH grouS FoPSDriVon Ior hHDrt rDtH � PinV Srior� 

6ForH  

 
'HVignDtion  6ounG  (\HV  0otor  

�  &oPIort  1o VounG inGiFDting SDin.  
1o H\H VignV oI 

GiVFoPIort.  

+DnGV rHlD[HG� no 
DSSDrHnt boG\ 

tHnVHnHVV.  

�  0ilG GiVFoPIort  
1onVSHFi¿F SoVViblH SDin 

inGiFDtion.  

(\HV ZiGH VhoZ oI 
FonFHrn� no tHDrV.  

+DnGV VhoZ VoPH 
tHnVion.  

�
 

0oGHrDtHl\ 3DinIul
 

6SHFi¿F YHrbDl FoPSlDint.
 

:DtHr\ H\HV.
 

5DnGoP PoYHPHnt oI 
DrPV�boG\ griPDFH� 

tZitFh.
 

�
 

3DinIul
 

9HrbDl FoPSlDint inGiFDtHV intHnVH 
SDin.

 

&r\ing� tHDrV running 
GoZn thH IDFH.

 

0oYHPHnt oI hDnGV 
to PDNH DggrHVViYH 
Sh\ViFDl FontDFt� 

Sulling hHDG DZD\ 
SunFhing.

�� Table I : 6ounG� (\HV DnG 0otor >6(0@ VFDlH

Graph I : 6ubMHFtiYH HYDluDtion DnG FoPSDriVon bHtZHHn 
trDGitionDl DnG :$1'  tHFhniTuH oI DnHVthHViD.
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Table II : 'iVtribution oI 0)I6 VForH� 6(0 VForHV DnG PHDn hHDrt rDtH Guring trDGitionDl DnG :$1' V\VtHP oI DnHVthHViD.

 

*rouSV  1 0iniPuP 0D[iPuP 0HDn 6tG. 'HYiDtion 

6ubMHFtiYH HYDluDtion �/ignoVSDn 

6ubMHFtiYH HYDluDtion�:$1' 

7rDGitionDl /$ � +HDrt rDtH � 
PinV Srior to DGPiniVtrDtion

 

 

�� 

                 �� 

 

             
��

 

 

� 

� 

 
��.��

 

 

� 

� 

 
���.��

 

 

�.�� 

�.�� 

 
���.����

 

 

�.��� 

�.��� 

 
��.�����

 
7rDGitionDl /$ �

 
+HDrt rDtH 

Guring DGPiniVtrDtion
 

��
 

���.��
 

���.��
 

���.����
 

��.�����
 

7rDGitionDl /$ �
 
+HDrt rDtH � 

PinutHV DItHr DGPiniVtrDtion
 

��
 

��.��
 

���.��
 

���.����
 

��.�����
 

:$1' �
 
+HDrt rDtH � PinV Srior 

to DGPiniVtrDtion

 

��
 

��.��
 

���.��
 

���.����
 

�.�����
 

:$1' �

 

+HDrt rDtH Guring 
DGPiniVtrDtion

 

��

 

���.��

 

���.��

 

���.����

 

��.�����

 

:$1' �

 

+HDrt rDtH � PinutHV 
DItHr DGPiniVtrDtion

 

��

 

��.��

 

���.��

 

��.����

 

��.�����

 

7rDGitionDl /$ �

  

>6(0 @VForH

 

��

 

�.��

 

�.��

 

�.����

 

�.�����

 :$1' �

  

>6(0 @VForH

 

��

 

.��

 

�.��

 

�.����

 

�.�����

 

      
Graph II � 2bMHFtiYH HYDluDtion DnG FoPSDriVon bHtZHHn trDGitionDl DnG :$1'  tHFhniTuH oI DnHVthHViD.
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Guring DnG � PinV DItHr DGPiniVtrDtion oI /$.

Results
7hH DYHrDgH DgH ZDV �.����.���\HDrV olG Zith D rDngH oI � 
to �� \HDrV olG. 2ut oI totDl oI �� FhilGrHn� �� ZHrH bo\V DnG 
�� ZHrH girlV.

 $FForGing to 0)I6 VForH� FhilGrHn H[SHriHnFHG 
Vigni¿FDntl\ lHVV SDin oI inMHFtion Zith FoPSutHri]HG DV 
FoPSDrHG to trDGitionDl PHthoG > 7DblH 1o � DnG 7DblH 1o � 
	 *rDSh 1o�@

 $V SHr 6(0 VForH VtDtiVtiFDll\ Vigni¿FDnt lHVV SDin ZDV 
H[SHriHnFHG Zith FoPSutHri]HG DnHVthHViD DV FoPSDrHG to 
trDGitionDl PHthoG oI DnHVthHViD > 7DblH 1o � DnG  7DblH 1o � 
	 *rDSh 1o  �@.

 $ VtDtiVtiFDl Vigni¿FDnt inFrHDVH in hHDrt rDtH ZDV 
rHSortHG Zith grouS $ ± � PinutHV Srior to DGPiniVtrDtion oI 
loFDl DnHVthHViD� Guring Dn DnHVthHViD DV ZHll DV � PinutHV 
DItHr giYing DnHVthHViD ZhHn FoPSDrHG to grouS %. > 7DblH 
1o � DnG *rDSh 1o. � @.

 In *rouS $ girlV rHSortHG Zith loZHr SDin SHrFHStion 

 

 

 0HDn �6tDnGDrG 'HYiDtion�  p  YDluH  

*rouS $  *rouS %  

6ubMHFtiYH (YDluDtion   �.����.���  �.����.���  ��.��  
 

 
 

 

 

2bMHFtiYH (YDluDtion

 

+HDrt 5DtH � 
PinV 3rior to 
loFDl DnHVthHiD  

���.�������.�����  ���.������.�����  ��.��  

+HDrt rDtH 
Guring loFDl 
DnHVthHViD  

���.�������.�����  ���.�������.�����  ��.��  

+HDrt rDtH � 
PinV DItHr loFDl 
DnHVthHViD

���.�������.�����
 

��.�������.�����
  

��.��
  

6(0
 

�.������.�����
 

�.������.�����
 

��.��
 

Table III : &oPSDriVon oI obMHFtiYH DnG VubMHFtiYH HYDluDtion bHtZHHn trDGitionDl DnG :$1' V\VtHP oI DnHVthHViD

Table IV � &oPSDriVon oI 0)I6� 6(0 DnG +HDrt rDtH in bo\V DnG girlV in trDGitionDl DnG FoPSutHri]HG DnHVthHViD.
9DriDblHV  *rouS $   *rouS %   

%o\V  
n ��  

*irlV  
n ��  

3 YDluH  %o\V  
n ��  

*irlV  
n ��  

3 YDluH

 
0HDn �  6'  

 
0HDn �  6'  

  
0HDn �  6'  

 
0HDn �  6'  

 

6ubMHFtiYH 
(YDluDtion

 

�.����.���  �.����.���  ��.���  �.����.���  �.����.���  ��.���

2bMHFtiYH 
(YDluDtion

 
+HDrt 5DtH 
� PinV Srior

 /$
 

���.�����.���
 

���.�����.��
 

��.���
 

��.����.���
 
���.�����.���

 
��.���

+HDrt rDtH 
Guring /$

 

���.�����.���
 

���.�����.���
 
��.���

 
������.���

 
���.����.���

 
��.���

+HDrt rDtH � 
PinV DItHr 
/$

 

���.�����.���
 

���.�����.���
 
��.���

 
���.�����.���

 
��.�����.���

 
��.���

6(0 �.����.��� �.����.��� ��.��� �.����.��� �.����.��� ��.��
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ZhHn FoPSDrHG to bo\V. :hHrHDV in *rouS % bo\V rHSortHG 
Zith loZHr SDin SHrFHStion ZhHn FoPSDrHG to girlV.
>7DblH 1o. �@.

Discussion
 3HGiDtriF GHntiVt Dll oYHr thH globH SrHIHr tHFhniTuHV DnG 
SroFHGurHV thDt hHlSV to HnhDnFH thH bHhDYior oI thH FhilGrHn 
in thH GHntDl o൶FH. 'HntDl Dn[iHt\ DnG IHDr DrH Vtrongl\ 
rHlDtHG to iPSDirPHnt oI hDYing D TuDlit\ orDl hHDlth FDrH in 
Dn inGiYiGuDl
V liIH. 6uFFHVVIul GHntDl trHDtPHnt in D FhilG 
GHSHnGV not onl\ on thH TuDlit\ oI trHDtPHnt� but DlVo in 

��inVtilling D SoVitiYH DttituGH toZDrGV GHntDl FDrH.  )or thiV 
rHDVon� onl\ FhilGrHn Zho ZHrH FooSHrDtiYH� hDYing 

SoVitiYH
 or 
GH¿nitHl\ SoVitiYH
 bHhDYiorDl rDtingV DFForGing 

�� to )rDnNl VFDlH ZHrH inFluGHG in thiV VtuG\.

 ([trDFtion SroFHGurHV ZDV VHlHFtHG DV thiV SroFHGurH iV 
��FonViGHrHG to bH PoVt SDinIul SroFHGurH Ior FhilGrHn.  

([trDFtion oI PDnGibulDr tHHth iV FoPPon thDn PD[illDr\� 
hHnFH thH\ ZHrH inFluGHG in thH SrHVHnt VtuG\. 7hH FhilGrHn 
DgHG ���� \HDrV ZHrH inFluGHG in thH SrHVHnt VtuG\ VinFH thiV 
DgH grouS bHlongV to FonFrHtH oSHrDtionDl SHrioG DFForGing 
to -HDn 3iDgHt
V FognitiYH thHor\. 7hH FhilGrHn in thiV DgH 
grouS bHFoPH FDSDblH oI rHDVoning logiFDll\ ZhHn thH 
SroblHP iV GiVSlD\HG bHIorH thHP ZhiFh ZoulG hHlS thHP in 

��   PDNing thH GHFiVion rHgDrGing SDin SHrFHStion. &hilGrHn 
Zho hDG D SrHYiouV hiVtor\ oI GHntDl trHDtPHnt ZHrH 
H[FluGHG DV thHir SrHYiouV H[SHriHnFHV Pight inÀuHnFH thH 
rHVultV oI thH VtuG\.

 )DFiDl IPDgH 6FDlH > )I6 @ ZDV uVHG to DVVHVV thH 
VubMHFtiYH SDin rHVSonVH. 7hiV VFDlH iV D YDliG DnG rHliDblH 
PHDVurH oI GHntDl Dn[iHt\ Ior HPSlo\PHnt Zith \oung 
FhilGrHn in FliniFDl VHttingV. IGHDll\ D VFDlH VhoulG bH Vhort in 
lHngth to PD[iPi]H rHVSonVH IroP FhilGrHn DnG PiniPi]H 
tiPH Ior DGPiniVtrDtion� HDV\ to holG thH DttHntion oI FhilG 

�����DnG bH ViPSlH to VForH DnG intHrSrHt.  In thH SrHVHnt VtuG\ 
thH VFDlH ZDV PoGi¿HG to thrHH IDFHV to rHGuFH thH FonIuVion 

�� DPong thH FhilGrHn ZhilH DVVHVVing thH SDin.

 (YHr\ FhilG hDV Gi൵HrHnt SDin thrHVholGV DnG thuV 
Sh\ViFDl rHDFtionV to D VtiPuluV PD\ YDr\ IroP FhilG to FhilG. 
7huV onH VFDlH FDnnot bH FonViGHrHG Vu൶FiHnt Ior SDin 
HYDluDtion. )or bHttHr  outFoPH oI VtuG\� thH SrHVHnt VtuG\ 
uVHG thrHH VFDlHV nDPHl\ ± 0)I6� 6(0 DnG hHDrt rDtH 

� ��PHDVurHPHnt.  6(0 VFDlH introGuFHG b\ :right *=  iV Dn 
obMHFtiYH PHthoG thDt obVHrYHV VounG� H\H DnG Potor 
rHDFtionV DnG hDV bHHn uVHG in SrHYiouV VtuGiHV to PHDVurH 

�����FoPIort or SDin in FhilGrHn. +HDrt rDtH PHDVurHPHnt ZDV 
thH Sh\ViologiFDl SDrDPHtHr uVHG Ior obMHFtiYH SDin 
HYDluDtion. 7hiV PHDVurHPHnt FDn SroYiGH inGirHFt PHDVurHV 

�oI SDin DnG Dn[iHt\.  7hiV PHDVurHPHnt iV not VubMHFt to 
obVHrYH biDV DnG FDn SroYiGH iPSortDnt YDliGDtion to GirHFt 

��  obVHrYDtion PHDVurHV.

 %Hn]oFDinH gHl ZDV DSSliHG Srior to DGPiniVtrDtion oI 
DnHVthHViD in thH SrHVHnt VtuG\ VinFH <ogHVh . DnG 
DVVoFiDtHV rHSortHG thDt thiV gHl SroGuFHV lHVV SDin rHVSonVH 

��DnG GiVruStiYH bHhDYior.  1D\DN  5 DnG 6uGhD 3 VhoZHG thDt 
bHn]oFDinH gHl hDG thH PoVt rDSiG onVHt oI DFtion DnG ZDV 
VuSHrior in SDin rHGuFtion ZhHn FoPSDrHG to �� lignoFDinH 
ointPHnt DnG �� HutHFtiF Pi[turH oI loFDl DnHVthHtiFV FrHDP 

��GuH to itV loZ GiVVoFiDtion FonVtDnt.

 7hH SrHVHnt VtuG\ VuggHVtV thDt FhilGrHn bHlonging to 
*rouS % VhoZHG Vigni¿FDntl\ lHVV SDin DnG GiVruStiYH 
bHhDYior ZhHn FoPSDrHG to FhilGrHn oI *rouS $. *ibVon 56 
DnG DVVoFiDtHV FoPSDrHG :$1' DnG trDGitionDl V\ringH in 
FhilGrHn oI ���� \HDrV DnG FonFluGHG thDt thHrH ZDV no 

��Vigni¿FDnt Gi൵HrHnFH in SDin rDtingV bHtZHHn thHP.  3DlP 
$0 DnG DVVoFiDtHV FoPSDrHG thH SDin SHrFHStion ZhilH 
DGPiniVtHring PDnGibulDr bloFN Zith &&/$' DnG 
trDGitionDl PHthoG in FhilGrHn DgHG ���� \HDrV DnG 
FonFluGHG thDt PDnGibulDr bloFN ZDV lHVV SDinIul Zith 

�� &&/$'. &hilGrHn oI grouS $ VhoZHG PorH IDFiDl 
H[SrHVVionV� lHg PoYHPHntV DnG ZHrH Gi൶Fult to FonVolH 
ZhHn FoPSDrHG to :$1' grouS. 5DP ' DnG 3HrHt] % 
rHSortHG thDt thHrH ZDV no Vigni¿FDnt Gi൵HrHnFH in Fr\ing� 
IDFiDl H[SrHVVion� hDnGV� lHgV DnG torVo PoYHPHntV ZhilH 
rHFHiYing inMHFtionV Zith :$1' DnG FonYHntionDl V\ringHV. 
7hiV ZDV VHHn irrHVSHFtiYH oI thH DgH grouSV > ��� \rV� ���� 

�\rV@ bHing FoPSDrHG.  %oG\ PoYHPHntV� Fr\ing DnG 
DSSliFDtion oI rHVtrDintV oFFurrHG PorH IrHTuHntl\ ZhilH 

�� uVing D trDGitionDl V\ringH. 6Dn 0Drtin ± /oSH] rHSortHG D 
Vigni¿FDnt Gi൵HrHnFH in hHDrt rDtH on FoPSDring 

��FoPSutHri]HG GHYiFH DnG FonYHntionDl V\ringH.  /DngthDVD 
0 DnG DVVoFiDtHV IounG no Vigni¿FDnt Gi൵HrHnFHV in SulVH 
rDtH� blooG SrHVVurH DnG boG\ tHPSHrDturH ZhilH 
DGPiniVtHring inMHFtionV Zith &&/$' DnG trDGitionDl 

��V\ringH.

 In thH SrHVHnt VtuG\ girlV rHSortHG Zith loZHr SDin 
SHrFHStion ZhHn FoPSDrHG to bo\V Zith trDGitionDl V\ringH 
PHthoG oI DnHVthHViD� ZhHrHDV bo\V rHSortHG Zith loZHr SDin 
SHrFHStion ZhHn FoPSDrHG to girlV Zith :$1' GHYiFH. 
5DP ' DnG 3HrHt] % IounG no Vigni¿FDnt Gi൵HrHnFH in SDin 
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SHrFHStion bHtZHHn bo\V DnG girlV rHFHiYing trDGitionDl 
�inMHFtion DV FoPSDrHG Zith thH :$1'.  9HrVloot - DnG 

DVVoFiDtHV rHSortHG thDt :DnG V\VtHP rHGuFHV intHrnDli]ing 
bHhDYior >VuFh DV PuVFlH tHnVion@ in girlV DnG H[tHrnDli]ing 
bHhDYior >VuFh DV YHrbDl SrotHVt DnG boG\ PoYHPHnt@ in 

�bo\V.

 7hHrH ZHrH IHZ liPitDtionV in thH SrHVHnt VtuG\ thDt 
nHHGV to bH FonViGHrHG. 7hH oSHrDtor DnG thH VubMHFtV ZHrH 
not blinGHG to thH PoGH oI loFDl DnHVthHtiF GHliYHr\. $n 
DttHPSt ZDV PDGH to PiniPi]H thiV biDV b\ uVing Dn 
inGHSHnGHnt obVHrYHr Ior FoGing thH bHhDYiorV.

Conclusion
 %DVHG on thiV VtuG\ rHVultV� thH IolloZing FonFluVionV 
FDn bH GrDZn ±

 �. 6Fhool going FhilGrHn H[SHriHnFHG lHVV SDin DnG 
GiVruStiYH bHhDYior Zith :$1' DV FoPSDrHG to trDGitionDl 
PHthoG oI DnHVthHViD bDVHG on VubMHFtiYH DnG obMHFtiYH 
HYDluDtion.

 �. *irlV rHSortHG Zith loZHr SDin SHrFHStion ZhHn 
FoPSDrHG to bo\V Zith trDGitionDl V\ringH PHthoG oI 
DnHVthHViD� ZhHrHDV bo\V rHSortHG Zith loZHr SDin 
SHrFHStion ZhHn FoPSDrHG to girlV Zith :$1' GHYiFH.  

 8VH oI :$1' FDn bH FonViGHrHG DV D SoVViblH VtHS 
IorZDrG toZDrGV DFhiHYing D rHlDtiYHl\ SDin IrHH� non�
thrHDtHning DnG VuFFHVVIul SHGiDtriF GHntDl SrDFtiFH.
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Abstract
Introduction: 3Din oI HnGoGontiF origin iV thH PDMor FDuVH 
to VHHN HPHrgHnF\ GHntDl VHrYiFHV. IGHnti¿FDtion oI thH 
o൵HnGing tooth iV YHr\ FruFiDl Ior itV HPHrgHnF\ 
PDnDgHPHnt DnG to PDintDin D hHDlth\ 'oFtor�SDtiHnt 
rHlDtionVhiS. 

Aim: 7hiV VtuG\ ZDV FonGuFtHG to HYDluDtH thH IrHTuHnF\ oI 
iGHnti¿FDtion oI thH SDinIul tooth b\ thH SDtiHnt DnG thH 
FliniFiDn in YDriouV (nGoGontiF (PHrgHnFiHV �((�.

Methodology: ��� SDtiHntV Zith (( Zho hDG giYHn 
YoluntDr\ FonVHnt Ior thH VtuG\ ZHrH HYDluDtHG in thiV VtuG\. 
IGHnti¿FDtion oI o൵HnGing SDinIul tooth ZDV GonH b\ thH 
SDtiHnt DnG it ZDV DlVo iGHnti¿HG DnG GiDgnoVHG b\ 
(nGoGontiVtV uVing D VtDnGDrG FliniFDl SrotoFol DnG 9iVuDl 
1uPHriF $nDloguH 6FDlH �91$6�. 7hH IrHTuHnF\ oI 
iGHnti¿FDtion oI SDinIul tooth b\ SDtiHntV DnG FliniFiDnV ZDV 
DVVHVVHG DnG FoPSDrHG. 

Results: 7hH rHVultV oI thiV VtuG\ VhoZHG thDt SDtiHntV ZHrH 
lHVV DFFurDtH thDn thH FliniFiDnV in iGHnti¿FDtion oI SDinIul 
tooth in (( HVSHFiDll\ in 6\PStoPDtiF IrrHYHrViblH 3ulSitiV 
�6I3�.  

Conclusion: &liniFiDn
V NnoZlHGgH� MuGgHPHnt DnG 
H[SHriHnFH hHlSV to loFDtH thH o൵HnGing tooth SrHFiVHl\ in 
((. 7hH VSrHDG oI thH inIHFtion to thH SHrirDGiFulDr DrHD 
Vigni¿FDntl\ inFrHDVHV thH SrobDbilit\ oI iGHnti¿FDtion oI thH 
SDinIul tooth b\ thH SDtiHntV DnG FliniFiDnV. 

Keywords: 'HntiVt�  'oFtor�SDtiHnt rHlDtionVhiS� 
(nGoGontiF (PHrgHnFiHV� 3DinIul tooth. 

Introduction
 In GD\ to GD\ GHntDl SrDFtiFH� thH SDin oI HnGoGontiF 
origin iV thH FoPPon FDuVH ZhiFh oItHn rHTuirHV thH SDtiHnt 

�to YiVit thH GHntiVt on HPHrgHnF\ bDViV.  IntHrnDtionDl 
$VVoFiDtion Ior thH 6tuG\ oI 3Din GH¿nHV SDin DV� ³3Din iV Dn 
unSlHDVDnt VHnVor\ DnG HPotionDl H[SHriHnFH DVVoFiDtHG 

Zith DFtuDl or SotHntiDl tiVVuH GDPDgH or GHVFribHG in tHrPV 
�oI VuFh GDPDgH.´  (nGoGontiF (PHrgHnF\ �((� PD\ bH 

obVHrYHG DV Dn DFutH SulSDl SDin� DFutH DSiFDl DbVFHVV� 
ShoHni[ DbVFHVV or thH trDuPD FDuVing thH SulSDl inMur\. 

 :hHn thH SDtiHnt YiVitV thH GHntiVt in HPHrgHnF\� thH 
TuiFN DnG SroPSt GiDgnoViV iV YitDl DnG thH trHDtPHnt VhoulG 
bH GirHFtHG to rHliHYH thH SDinIul HSiVoGH. In thDt YiVit� thH 
SDtiHnt nDrrDtHV thH hiVtor\ oI VSontDnHouV or FontinuouV� 
throbbing SDin or VZHlling or trDuPD DVVoFiDtHG Zith D 
SDrtiFulDr tooth or tHHth. 2ItHn� thH SDtiHnt PD\ not DlZD\V bH 
DblH to loFDtH thH inYolYHG tooth ZhiFh FDuVHV VHYHrH 
oGontDlgiD. 7huV� thH SDtiHnt PD\ GHPDnG trHDtPHnt oI 
Zrong tooth b\ thHir PiV�MuGgHPHnt. 'i൵HrHnt (( hDYH 
SrHVHntHG FliniFDll\ VuFh DV� 6\PStoPDtiF 5HYHrViblH 
3ulSitiV �653�� 6\PStoPDtiF IrrHYHrViblH 3ulSitiV �6I3�� 
6\PStoPDtiF $FutH $SiFDl 3HrioGontitiV �6$$3� or $FutH 

�$SiFDl $bVFHVV �$$$�.   

 In D GHntDl HPHrgHnF\� thH iGHnti¿FDtion oI D SDinIul 
tooth iV DlVo iPSortDnt to gDin thH SDtiHnt
V Fon¿GHnFH in thH 
GHntiVt. IPSroSHr GiDgnoViV PD\ not FDuVH thH rHliHI� rDthHr it 
ZoulG GHgHnHrDtH thH SDtiHnt
V truVt DnG Fon¿GHnFH in thH 
trHDting GHntiVt. 7hH IunGDPHntDl oI thiV VtuG\ ZDV bDVHG on 
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ZhHthHr thH GHntiVt VhoulG blinGl\ truVt SDtiHnt in 
iGHnti¿FDtion oI SDinIul tooth in (( or to FDrr\ out thH 
GiDgnoViV uVing thHir FliniFDl NnoZlHGgH� H[SHriHnFH DnG 
FliniFDl SrotoFol. 7huV� thiV VtuG\ ZDV FonGuFtHG to HYDluDtH� 
ZhHthHr thH SDtiHntV rHSortHG Zith thH (( FoulG ForrHFtl\ 
iGHntiI\ thH o൵HnGing tooth DV SHr thH FliniFiDn
V GiDgnoViV 
DnG thHir SDin VHYHrit\ ZDV PHDVurHG uVing 9HrbDl 

�1uPHriFDl 5Dting 6FDlH �9156�.  

Methodology
 )or thiV SurSoVH� D Silot VtuG\ ZDV FDrriHG out inFluGing 
�� SDtiHntV DgHG bHtZHHn ����� \HDrV. 3DtiHntV ZHrH VHlHFtHG 
rDnGoPl\� Zho ZHrH rHSortHG Zith (( in thH (PHrgHnF\ unit 
oI 'HSDrtPHnt oI &onVHrYDtiYH 'HntiVtr\ DnG (nGoGontiFV 
oI thH *oYHrnPHnt 'HntDl &ollHgH DnG +oVSitDl� 0uPbDi� 
IroP thH 2ut�3DtiHnt 'HSDrtPHnt VHFtion �23'� oI thH 
hoVSitDl. 6HlHFtHG SDtiHntV ZHrH GiDgnoVHG b\ tZo 
H[SHriHnFHG (nGoGontiVtV bDVHG on thH FDVH hiVtor\ 
TuHVtionnDirH� FliniFDl HYDluDtion DnG thH rDGiogrDShiF 
H[DPinDtion. IGHnti¿FDtion oI thH SDinIul tooth Zith itV 
FliniFDl GiDgnoViV ZDV HVtDbliVhHG b\ both thH FliniFiDnV 
VHSDrDtHl\ Ior Dll thH SDtiHntV. :hHn thHrH ZDV D 
GiVDgrHHPHnt oI oSinion� thH intHr�oSHrDtor biDV ZDV 
HliPinDtHG b\ DrriYing Dt thH ¿nDl GiDgnoViV through 
GiVFuVVion b\ both thH FliniFiDnV. In thiV Silot VtuG\� �� 
���.���� SDtiHntV iGHnti¿HG thH SDinIul tooth ForrHFtl\ 
ZhHrHDV� thH FliniFiDnV iGHntiI\ thH ForrHFt tooth in 
�� ���.���� SDtiHntV. 

 In thH SrHVHnt VtuG\ ���� DGult SDtiHntV� DgHG bHtZHHn 
�� to �� \HDrV �PHDn DgH ��.� \HDrV�� rHIHrrHG to thH 
'HSDrtPHnt oI &onVHrYDtiYH 'HntiVtr\ DnG (nGoGontiFV 
IroP D SHrioG oI ���������� to ���������� ��� PonthV� ZHrH 
VFrHHnHG. $Pong thH VFrHHnHG SDtiHntV� ��� SDtiHntV 
irrHVSHFtiYH oI thHir gHnGHr H[hibitHG (( ZHrH rDnGoPl\ 

VHlHFtHG. 2ut oI ��� SDtiHntV� ��� SDtiHntV� Zho ZHrH Zilling 
to SDrtiFiSDtH YoluntDril\ in thH VtuG\ ZHrH HYDluDtHG. 7hH\ 
ZHrH GiYiGHG into Iour grouSV DFForGing to thH DgH DV ������ 
��� ���� ����� DnG ����� \HDrV. 
Inclusion criteria

�� $n\ PDlH or IHPDlH Zith thH DgH bHtZHHn �� to �� \HDrV.

�� 7hH SDtiHnt GiDgnoVHG Zith ((.

�� 7hH SDtiHnt Zho gDYH thH FonVHnt YoluntDril\ Ior thH 
VtuG\.

Exclusion criteria

�� 3DtiHntV hDYing SDin oI non�HnGoGontiF origin.

�� $ll thirG PolDr tHHth Zith ((.

�� 3DtiHntV GiDgnoVHG Zith V\PStoPDtiF rHYHrViblH 
SulSitiV� ShoHni[ DbVFHVV DnG HnGoGontiF IDilurH FDVHV.

�� 3DtiHntV on DnDlgHViF or DntibiotiF PHGiFDtionV VinFH D 
ZHHN. 

 7hH DiP oI thH VtuG\ ZDV to DVVHVV ZhHthHr thH SDtiHntV 
FoulG SrHFiVHl\ iGHntiI\ thH troublHVoPH tooth Guring thHir 
¿rVt HnGoGontiF HPHrgHnF\ YiVit DnG FoPSDrHG it Zith thH 
iGHnti¿FDtion GonH b\ D tHDP oI tZo FliniFiDnV i.H. 
(nGoGontiVtV. 'iDgnoViV Ior HDFh SDtiHnt VuFh DV 
6\PStoPDtiF IrrHYHrViblH 3ulSitiV �6I3�� 6\PStoPDtiF 
$FutH $SiFDl 3HrioGontitiV �6$$3� or $FutH $lYHolDr 
$bVFHVV �$$$� ZDV GonH DItHr thorough FDVH hiVtor\� 
FliniFDl DnG rDGiogrDShiF H[DPinDtionV. $ll SDtiHntV ZHrH 
VFhHGulHG iPPHGiDtHl\ Ior (( PDnDgHPHnt DItHr thH 
GiDgnoViV irrHVSHFtiYH oI thHir SDrtiFiSDtion in thH VtuG\. 7hH 
VHYHrit\ oI SDin ZDV PHDVurHG IroP � to �� uVing 9156 
6FDlH rDting DV ��1o SDin to ���:orVt SDin iPDginDblH 

 ��7DblH I 	 *rDSh I�.  7hH ForrHFt IrHTuHnF\ oI iGHntiI\ing 
thH SDinIul tooth b\ thH SDtiHnt uVing thHir tonguH� ¿ngHr or 

VNRS Scale SIP (n=138) SAAP (n=109) AAA (n=105)
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thH H[SrHVVion Zith thH oSHrDtor
V GiDgnoViV oI thH (( 
FonGition ZDV notHG DnG FoPSDrHG.

 )or thH SrHVHnt VtuG\� D h\SothHViV ZDV PDGH� thDt thH 
SDtiHntV Zith V\PStoPDtiF (( FoulG iGHntiI\ thH SDinIul 
tooth PorH DFFurDtHl\ ZhHn thH GiVHDVH DGYDnFHV IroP 
GHntDl SulS to thH SHrirDGiFulDr tiVVuHV. 'DtD obtDinHG ZDV 

FoPSilHG on 06 2൶FH ([FHl 6hHHt �Y ����� DnG ZDV 
VubMHFt to VtDtiVtiFDl DnDl\ViV uVing 6tDtiVtiFDl SDFNDgH Ior 
VoFiDl VFiHnFHV �6366 Y ��.�� I%0�. 'HVFriStiYH VtDtiVtiFV 

liNH� GiVHDVH�ZiVH DnG gHnGHr�ZiVH GiVtribution ZDV 
GHSiFtHG. &oPSDriVon oI IrHTuHnFiHV oI thH SDtiHntV to 
iGHntiI\ thH ForrHFt SDinIul tooth DnG SDin VHYHrit\ DnG 
D൵HFting tHHth ZDV GonH uVing &hi�VTuDrH tHVt. )or Dll thH 
VtDtiVtiFDl tHVtV� S��.�� ZDV FonViGHrHG to bH VtDtiVtiFDll\ 
Vigni¿FDnt.  

Results  
 2ut oI ��� VHlHFtHG SDtiHntV Zith ((� ��� ���.��� ZHrH 
PDlHV DnG ��� ���.��� ZHrH IHPDlHV. 2ut oI HYDluDtHG ((� 
��� ���.���� ��� ���.��� DnG ��� ���.��� SDtiHntV ZHrH 
GiDgnoVHG DV 6I3� 6$$3 DnG $$$ rHVSHFtiYHl\. 5HVultV 
VhoZHG thDt thH FliniFiDnV ZHrH PorH DFFurDtH in SDinIul 
tooth iGHnti¿FDtion thDn thH SDtiHntV. It ZDV DlVo obVHrYHG 
thDt in 6$$3 or $$$ ZhHn thH GiVHDVH SrogrHVVHG DSiFDll\� 
thH SDtiHntV DnG thH FliniFiDnV FoulG iGHntiI\ thH D൵HFtHG 
tooth PorH Vigni¿FDntl\ thDn SDtiHntV GiDgnoVHG Zith 6I3 
�Table II, III & Graph II, III�. It ZDV DlVo obVHrYHG thDt thH 

PD[illDr\ DnG PDnGibulDr PolDrV ZHrH thH PoVt FoPPonl\ 
D൵HFtHG tHHth in (( �Table IV�. 6iPilDrl\� SDtiHntV ZHrH 
PorH SrHFiVH in thH iGHnti¿FDtion oI SDinIul tHHth oI thH 
PD[illDr\ rHgion thDn thH PDnGibulDr PolDrV.

Graph I: 'iVtribution oI SDtiHntV Zith (nGoGontiF 
HPHrgHnFiHV in 9156 VFDlH

Age groups  
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Table II : $gH DnG gHnGHr�ZiVH GiVtribution oI (nGoGontiF HPHrgHnFiHV iGHnti¿HG b\ SDtiHntV
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Discussion
 (( iV Dn unSlHDVDnt DnG unH[SHFtHG HYHnt in ZhiFh D 
SDtiHnt Zith oGontDlgiD PD\ YiVit thH GHntDl o൶FH Dt Dn\ 
tiPH. In unGHrGHYHloSHG or GHYHloSing FountriHV GuH to 
inDGHTuDtH hHDlth DZDrHnHVV rHgDrGing gHnHrDl DV ZHll DV thH 
orDl hHDlth� SHoSlH PD\ YiVit thH GHntiVt uVuDll\ ZhHn thH 
SDin iV VHYHrH or ZhHn thHir routinH IunFtionDl liIH iV 
GiVturbHG. In D GHYHloSing Fountr\ liNH InGiD� thH orDl hHDlth 
DZDrHnHVV hDV bHHn inFrHDVHG GrDVtiFDll\ in urbDn VHFtorV� 
lHDGing to Dn inFrHDVHG nuPbHr oI SDtiHntV YiViting thH GHntiVt 
rHgulDrl\. 6oPH oI thH IDFtorV DrH Vtill rHVtrDining thH 
H[SoVurH oI orDl hHDlth VHrYiFHV to thH FoPPon PDVVHV 
inFluGing lDFN oI HGuFDtion� Soor HFonoP\� lDFN oI tiPH DnG 
thH VHlI orDl hHDlth FDrH nHgligHnFH HtF.

 In thH PDnDgHPHnt oI Dn\ ((� NnoZlHGgH oI VuFh 
HPHrgHnF\ DnG itV GiDgnoViV hDV D YitDl rolH. $FDGHPiF 
HPShDViV on PDnDgHPHnt oI (( liNH iPSDrting 
thH NnoZlHGgH� liYH GoFtor�SDtiHnt FoPPuniFDtion� 
GHPonVtrDtion oI YDriouV FliniFDl H[DPinDtion� tHVtV DnG 
inYHVtigDtionV hHlS to iPSroYH thH SDtiHnt PDnDgHPHnt VNillV 
DPong thH buGGing FliniFiDnV. 7huV� it iV rHFoPPHnGHG thDt 
bHIorH DrriYing Dt D GiDgnoViV DnG initiDting Dn\ HnGoGontiF 
trHDtPHnt thH SDtiHnt
V FhiHI FoPSlDint PuVt bH rHSroGuFHG. 
It iV FruFiDl� SDrtiFulDrl\ ZhHn thH SDtiHnt PD\ not bH DblH to 
Soint out thH o൵HnGing tooth DnG PD\ PiVguiGH thH FliniFiDn. 
7huV� Ior VuFFHVVIul HnGoGontiF SrDFtiFH VtDnGDrG FliniFDl 
SrotoFol hDV bHHn DGoStHG Ior GiDgnoViV DnG trHDtPHnt SlDn 
ZhiFh inFluGHV� tDNing thH GHtDil FDVH hiVtor\� hiVtor\ oI 
PHGiFDtionV� thorough FliniFDl H[DPinDtion� FDrr\ing out 
nHFHVVDr\ FliniFDl tHVtV DnG thH rDGiogrDShiF inYHVtigDtion oI 

Graph II � $gH DnG gHnGHr�ZiVH GiVtribution oI HnGoGontiF 
HPHrgHnFiHV iGHnti¿HG b\ 3DtiHntV

Graph III � $gH DnG gHnGHr�ZiVH GiVtribution oI HnGoGontiF 
HPHrgHnFiHV iGHnti¿HG b\ &liniFiDnV
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�thH SDtiHnt.  8VuDll\� GiDgnoViV GHSHnGV on thH FliniFDl 
V\PStoPV DnG intrDorDl rDGiogrDShV but &onH %HDP 
&oPSutHG 7oPogrDSh\ �&%&7� iV VuSHrior to FonYHntionDl 
rDGiogrDShV in GiDgnoVing thH SHriDSiFDl SDthoViV ZhHn thHrH 

�DrH no VignV or V\PStoPV to FonFluGH thH ForrHFt GiDgnoViV.  
6iPilDrl\� thH SDtiHntV on DnDlgHViF or DntibiotiF PHGiFDtionV 
ZHrH H[FluGHG IroP thiV VtuG\ DV thHVH GrugV PD\ PDVN thH 

�V\PStoPV DnG lHDG to inForrHFt GiDgnoViV.  

 In FliniFDl Soint oI YiHZ� thH GiDgnoViV oI (( HVVHntiDl 
not onl\ to PDnDgH thH SDinIul HSiVoGH but DlVo� to SrHYHnt 
thH V\VtHPiF VSrHDG oI thH inIHFtion lHDGing to liIH�
thrHDtHning FonGitionV liNH VSDFH inIHFtion or /uGZig
V 

��� DnginD. $ rDrH FoPSliFDtion ZDV rHSortHG in D FDVH ZhHrH 
SDtiHnt GiHG bHFDuVH oI thH FDYHrnouV VinuV throPboShlHbitiV 
IolloZing thH root FDnDl trHDtPHnt ZhHrH� thH PoVt thH 
VuVSHFtHG routH Ior thH VSrHDG oI thH inIHFtion ZDV IroP thH 

��tooth to thH PD[illDr\ VinuV� thH H\H DnG thH brDin.  7huV� 
GilHPPD or Zrong iGHnti¿FDtion oI D൵HFtHG tooth b\ thH 
SDtiHnt or thH FliniFiDn PD\ lHDG to Zrong GiDgnoViV� 
trHDtPHnt or liIH thrHDtHning FoPSliFDtionV. It PD\ DlVo rHVult 
in thH SHrViVtHnFH oI thH SDin ZhiFh lHDGV to loVV oI thH truVt in 
thH oSHrDting GHntiVt. 

 6oPHtiPHV in FliniFDl SrDFtiFH� GiDgnoVing thH 6$$3 
DnG thH 6I3 iV FonIuVing bHFDuVH oI ViPilDr FliniFDl 
V\PStoPV ZhHrHDV� thH GiDgnoViV oI $$$ iV PuFh ViPSlHr 
GuH to thH obYiouV or YiViblH VZHlling DVVoFiDtHG Zith thH 
FDriouV tooth. 6I3 iV uVuDll\ SrHVHntHG DV VHYHrH� VhDrS�
Vhooting� FontinuouV SDin DVVoFiDtHG Zith irrHYHrViblH 
inÀDPPDtion oI thH SulS ZhHrHDV� 6$$3 inGiFDtHV thH 
VSrHDG oI inIHFtion to SHrirDGiFulDr tiVVuH DnG thH tooth 
bHFoPHV tHnGHr to SHrFuVVion. 5HliHI IroP thH SDin DItHr D 
FolG DSSliFDtion in 6I3 iV thH NH\ IHDturH to GiVtinguiVh 
bHtZHHn 6I3 DnG 6$3. $lVo� 6$3 GiDgnoVHG tHHth PD\ 
SrHVHnt Zith D hiVtor\ oI VHYHrH SDin to FolG VtiPuli Ior lHVV 
thDn D ZHHN DnG thH SrobDbilit\ oI GiDgnoVHG 6$3 ZDV

���� �.  In D VtuG\� thH FliniFDl GiDgnoViV oI hHDlth\ SulS DnG 
rHYHrViblH SulSitiV ZHrH FoinFiGHnt Zith thH hiVtologiF 
¿nGing in ��.�� tHHth ZhHrHDV� thH FliniFDl DnG hiVtologiF 
¿nGing oI irrHYHrViblH SulSitiV FoinFiGHG in onl\ ��.�� 

��FDVHV.  

 In thH FoPSliFDtHG FDVHV ZhHn VuFh inIHFtion rHPDinHG 
unGiDgnoVHG DnG untrHDtHG� it lHDGV to thH IorPDtion oI thH 

�SHriDSiFDl lHVion DnG PD\ FDuVH V\VtHPiF inIHFtion.  It iV ZHll 
GoFuPHntHG thDt in thH PDMorit\ oI thH SDinIul FonGitionV oI 
tHHth inYolYing ((� FoulG bH GiDgnoVHG uVing HlHFtriF DnG 
FolG VtiPuli. 3DinIul tooth iGHnti¿FDtion in thH PD[illDr\ or 

PDnGibulDr DrFh PD\ DlVo YDr\ DnG it PD\ GHSHnG on thH t\SH 
oI tHHth inYolYHG. 5HVultV oI our VtuG\ inGiFDtHG thDt SDtiHntV 
PD\ not ForrHFtl\ iGHntiI\ thH o൵HnGing tooth GiDgnoVHG 
Zith 6I3 but DV thH inIHFtion DGYDnFHG to thH SHrirDGiFulDr 
DrHD� thH iGHnti¿FDtion oI SDinIul tooth bHFoPHV PorH 
VSHFi¿F DV in FDVHV oI 6$$3 or $$$. 

 7hH GiDgnoViV iV iPSortDnt in YDriouV ((� DV thH 
����PDnDgHPHnt DlVo YDriHV IroP FDVH to FDVH. 5HPoYDl oI D  

PDMor Sortion or FoPSlHtH inÀDPHG SulS tiVVuH rHliHYHV thH 
SDtiHnt
V SDin in 6I3 ZhHrHDV� thorough FlHDning�VhDSing 
Zith or Zithout oFFluVDl grinGing iV rHFoPPHnGHG to rHliHYH 

��thH SDin in SDtiHntV Zith 6$$3.   7hH SDtiHnt Zith  $$$� 
uVuDll\ rHTuirHV GrDinDgH HithHr through root FDnDl or 
through ÀuFtuDnt DnG GHSHnGHnt VoIt tiVVuHV. 7hH 
FoPSliFDtion PD\ DriVH ZhHn thH VSrHDG oI inIHFtion oFFurV 
IroP thH inIHFtHG tooth to thH othHr YitDl VtruFturHV or IDFiDl 
VSDFHV SrHVHnt in thH Sro[iPit\. 6$$3 or $$$ PD\ DlVo 
HnGDngHr thH liIH oI thH SDtiHnt iI not trHDtHG DSSroSriDtHl\ 
DnG tiPHl\ GuH to bDFtHrDHPiD� VHStiFDHPiD DnG thH V\VtHPiF 

��inYolYHPHnt.
 In D buV\ VFhHGulH oI PoGHrn GHntDl SrDFtiFH� ZhHn 
unH[SHFtHG (( FDVH hDV rHSortHG to thH GHntiVt� ZhHrH thHrH 
PD\ bH liPitHG tiPH SHrPittHG Ior thH trHDtPHnt� thH 
SroFHGurHV Ior rHliHYing thH SDin in 6$$3 DnG 6I3 PD\ DlVo 
YDr\. In D Vhort tiPH� thH (( PDnDgHPHnt Ior VinglH�rootHG 
DnG Pulti�rootHG tHHth PD\ DlVo Gi൵Hr. In 6I3 or 6$$3 oI thH 
VinglH�rootHG tooth� rHPoYDl oI thH FoPSlHtH SulS tiVVuH iV 
DGYiVHG ZhHrHDV� in Pulti�rootHG tooth Zith 6I3� rHPoYDl oI 
ForonDl inÀDPHG SulS i.H. SulSotoP\ PD\ rHliHYH thH SDin. In 
FDVH oI 6$$3 ZhHn thH tiPH GoHV not SHrPit thH 
SulSHFtoP\� thH rHPoYDl oI SulS tiVVuH IroP thH lDrgHVt root 
FDnDl iV gHnHrDll\ rHFoPPHnGHG. 

 7rHDting thH (( iV D FhDllHnging tDVN DV thH SDtiHnt
V 
VHnVibilit\ iV DltHrHG GuH to VHYHrH SDin DnG Gi൶Fult\ in 
DFhiHYing DnDHVthHViD HVSHFiDll\ in 
+ot 7ooth
 DV in 6I3 or 
6$$3. 7HHth Zith $$$ uVuDll\ Go not rHTuirH DnDHVthHViD to 
gHt DFFHVV to thH SulS FhDPbHr. %ut� VoPHtiPHV onH or thH 
othHr FDnDl PD\ H[hibit SDrtiDll\ YitDl SulS tiVVuH ZhiFh PD\ 
nHHG thH SulSDl DnDHVthHViD Ior FoPSlHtH SulS H[tirSDtion 
DnG thH GHbriGHPHnt. 

 'iDgnoViV oI (( iV D FritiFDl iVVuH DV it rHTuirHV VNill DnG 
NnoZlHGgH to iGHntiI\ thH o൵HnGing tooth DnG to gDin thH 
SDtiHnt
V Fon¿GHnFH. 7hH GHntiVt�SDtiHnt rHlDtionVhiS rHliHV 
on thH truVt in GoFtor
V NnoZlHGgH� VNillV� FoPPuniFDtion DV 
ZHll DV ForrHFt GiDgnoViV DnG trHDtPHnt rHnGHrHG b\ thH 
GoFtor� HVSHFiDll\ FritiFDl VituDtionV liNH ((. In our VtuG\� thH 



gHnGHr DnG DgH oI thH SDtiHntV hDYH not VhoZn Dn\ Vigni¿FDnt 
Gi൵HrHnFH in thH iGHnti¿FDtion oI SDinIul tooth ZhHn 
FoPSDrHG to Gi൵HrHnt ((. 'iDgnoViV PDGH b\ thH FliniFiDnV 
ZDV DlVo FonViVtHnt DnG thHrH H[iVtV no VtDtiVtiFDll\ 
Vigni¿FDnt Gi൵HrHnFH. $Pong Dll HPHrgHnFiHV� thH lDrgH 
nuPbHr oI SDtiHntV GiDgnoVHG Zith $$$ FoulG bH DblH to 
iGHntiI\ thH SDinIul tooth� IolloZHG b\ 6$$3 DnG 6I3 
FonGitionV. IGHnti¿FDtion oI thH o൵HnGing tooth b\ FliniFiDnV 
DnG tooth iGHnti¿HG b\ SDtiHntV PD\ not bH thH VDPH in PorH 
thDn hDlI oI thH FDVHV oI 6I3� but DV thH GiVHDVHV SrogrHVV� 
iGHnti¿FDtion oI SDinIul tooth bHFoPHV DFFurDtH Ior thH 
SDtiHnt HVSHFiDll\ in $$$ FDVHV DnG ZDV ViPilDr to thH 
obVHrYDtionV oI thH FliniFiDn. 

 /itHrDturH VHDrFh VhoZV thDt YHr\ IHZ VtuGiHV ZHrH 
SubliVhHG ZhiFh GiVFuVVHG thH loFDli]Dtion oI SDin in thH orDl 

�����FDYit\ rHgion. $ PDMor VtuG\ ZDV FDrriHG out b\ 
0F&Drtht\ Ht Dl. in ���� GiVFuVVing thH iPSortDnFH oI 
iGHnti¿FDtion oI SDinIul tooth in Dn (( b\ SDtiHntV in itV 
GiDgnoViV DnG HPHrgHnF\ PDnDgHPHnt. 7hH VtuG\ VhoZHG 
ViPilDr rHVultV DV in our VtuG\ DnG H[hibitHG thDt thH SDtiHnt 
FoulG iGHntiI\ thH DrFh PorH DFFurDtHl\ thDn iGHntiI\ing thH 

��ForrHFt SDinIul tooth in 6I3 or 6$$3 FDVHV.  )riHnG DnG 
*lHnZright IounG thDt ��.�� SDtiHntV FoulG iGHntiI\ thH 
o൵HnGing tooth ZhHn onH tooth PHViDl or GiVtDl ViGH ZDV 

��FonViGHrHG DV ForrHFt.  In D VtuG\ b\ 0F&Drth\� thH tooth 
loFDli]Dtion SrobDbilit\ ZDV obVHrYHG to bH ��.�� ZhHn onH 
tooth on HithHr ViGH oI thH iGHnti¿HG tooth ZoulG hDYH bHHn 

��FonViGHrHG DV ForrHFt.

 )or DVVHVVing thH SDin VHYHrit\� rHVSonVH to SDin uVuDll\ 
��PHDVurHG in YHrbDl�nuPHriFDl obVHrYDtion.  9156 VFDlH 

hDV bHHn uVHG in thiV VtuG\ DV it hDV bHHn rHgDrGHG DV Dn 
DFFHStDblH DnG SrDFtiFDl PHthoG Ior initiDl SDin DVVHVVPHnt 

��7DblH I�.  $V SDin iV D VubMHFtiYH ShHnoPHnon� it oItHn YDriHV 
IroP inGiYiGuDl to inGiYiGuDl� tiPH to tiPH DnG VoPHtiPHV 
DlVo Gi൵HrV in thH VDPH SDtiHnt. 7huV� initiDl SDin VFDlH 
rHDGing ZoulG DFt DV SriPDr\ rHDGing ZhiFh PD\ bH uVHG DV D 
rHIHrHnFH to FoPSDrH Zith SoVt�HPHrgHnF\ PDnDgHPHnt.

 In our VtuG\� nonH oI thH SDtiHntV hDYH rHSortHG thH SDin 
FroVVing thH PiGlinH DnG thH rHVultV ZHrH VDPH DV in thH VtuG\ 

��b\ 9Dn +DVVHl DnG +Drrington.  &onYHrVHl\� in DnothHr 
VtuG\ it ZDV rHSortHG thDt SDin hDV FroVVHG thH PiGlinH in 
�.�� oI thH H[DPinHG SoSulDtion PD\ bH GuH to FroVV�

��innHrYDtion.  6Hlt]Hr Ht Dl. in thHir VtuG\ FonFluGHG thDt 
PDnGibulDr SoVtHrior tHHth PD\ FDuVH SDin in HDr DnG 
tHPSorDl rHgion on thH iSVi�lDtHrDl ViGH DnG uVuDll\ FDuVH 

��rHIHrrHG SDin to thH othHr MDZ.  2ur VtuG\ rHSortHG thDt thHrH 

ZDV D Vigni¿FDnt Gi൵HrHnFH bHtZHHn tooth iGHnti¿HG b\ 
SDtiHntV DnG b\ thH FliniFiDnV. In VoPH VituDtionV ZhHrH thH 
SDtiHnt iV in VHYHrH SDin� PD\ FonIuVH DnG PiVguiGH thH 
GHntiVt. II thH FliniFiDn rHliHV on thH SDtiHnt
V FhiHI FoPSlDint 
Zithout FDrr\ing out nHFHVVDr\ H[DPinDtionV DnG 
inYHVtigDtionV� it PD\ rHnGHr thH Zrong trHDtPHnt.  

Conclusion
 IGHnti¿FDtion oI SDin VourFH in thH (( iV D YitDl iVVuH in 
thH SDin PDnDgHPHnt. 9156 VFDlH iV D ViPSlH� TuiFN DnG 
rHSroGuFiblH tool in SDin DVVHVVPHnt. 3DtiHnt
V FHrtDint\ 
Dbout thH SDinIul tooth PD\ not DlZD\V guiGH thH FliniFiDn to 
FonFluGH thH GiDgnoViV� HVSHFiDll\ in ((. 7hough� in VoPH 
FritiFDl FDVHV ZhHrH SDtiHntV FoulG not iGHntiI\ SDinIul tooth� 
thH FliniFiDn
V NnoZlHGgH� MuGgHPHnt DnG H[SHriHnFH ZoulG 
hHlS to iGHntiI\ thH o൵HnGing tooth. $lVo� thH VSrHDG oI 
oGontogHniF inIHFtion to thH SHrirDGiFulDr DrHD Vigni¿FDntl\ 
inFrHDVHV thH SrobDbilit\ oI iGHnti¿FDtion oI thH SDinIul tooth 
b\ thH SDtiHntV Zith VHYHrH oGontDlgiD.
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Abstract
Aim� 7o DVVHVV thH NnoZlHGgH� DttituGH DnG SrDFtiFHV oI 
2bVtHtriFiDnV DnG *\nHFologiVtV in 0uPbDi Fit\ rHgDrGing 
thH DVVoFiDtion bHtZHHn SHrioGontDl hHDlth DnG SrHgnDnF\ 
outFoPHV.

Methodology: $ FroVV�VHFtionDl VurYH\ oI ��� rDnGoPl\ 
FhoVHn obVtHtriFiDn DnG g\nHFologiVtV IroP 0uPbDi ZDV 
FDrriHG out b\ uVing D VHlI�VtruFturHG� FloVHG�HnGHG 
TuHVtionnDirH FontDining �� TuHVtionV. 

Results: $ IDir SHrFHntDgH oI SDrtiFiSDntV ZHrH DZDrH oI thH 
ForrHlDtion bHtZHHn gingiYDl� SHrioGontDl inÀDPPDtion DnG 
SrHgnDnF\ outFoPHV� hoZHYHr� D lHVVHr SHrFHntDgH oI thHP 
ZHrH DZDrH thDt SrHgnDnF\ inFrHDVHG thH liNHlihooG oI 
gingiYDl inÀDPPDtion. 

Conclusion: 7hH VtuG\ GHPonVtrDtHV thDt 2bVtHtriFiDn DnG 
*\nHFologiVtV oI 0uPbDi Fit\ hDYH GHFHnt NnoZlHGgH Dbout 
SHrioGontDl GiVHDVH DnG SrHgnDnF\ outFoPHV� hoZHYHr thHrH 
H[iVtV D FlHDr PiVFonFHStion rHgDrGing thH SroYiVion DnG 
thHir DSSroDFh to Gi൵HrHnt t\SHV oI GHntDl trHDtPHnt Guring 
SrHgnDnF\. 

Key words : 3HrioGontitiV� *\nHFologiVtV� 3rHgnDnF\ � 
3rHtHrP /oZ %irth :Hight.

Introduction
It iV D NnoZn IDFt thDt SrHgnDnF\ inYolYHV FoPSlH[ Sh\ViFDl 
DnG horPonDl FhDngHV thDt hDYH D Vigni¿FDnt iPSDFt on 
DlPoVt HYHr\ orgDn V\VtHP� inFluGing thH orDl FDYit\. 6tuGiHV 
GonH in thiV ¿HlG iGHnti¿HG SHrioGontitiV DV D SotHntiDl riVN 

���IDFtor Ior SrHtHrP birth DnG loZ birth ZHight.  7hiV SotHntiDl 
DVVoFiDtion bHtZHHn SHrioGontitiV DnG DGYHrVH SrHgnDnF\ 
outFoPHV bHFoPHV Dn iPSortDnt FonFHrn bHFDuVH 3rHtHrP 
birth DnG /oZ %irth :Hight >3/%:@ DrH D PDMor FDuVH oI 

���inIDnt PortDlit\ . 7hH highHVt rDtHV oI loZ birth �ZHight 
bDbiHV DrH rHSortHG IroP $ViD� DnG thH inFiGHnFH in InGiD iV 

�TuitH high Dt Dbout ���.

 In ���� 2൵HnbDFhHr Ht Dl. ¿rVt rHSortHG Dn DVVoFiDtion 
�bHtZHHn SHrioGontDl GiVHDVH DnG SrHtHrP GHliYHr\ . 0Dn\ 

VtuGiHV� V\VtHPDtiF rHYiHZV DnG PHtD�DnDl\VHV hDYH VinFH 
DVVHVVHG thH rolH oI SHrioGontDl GiVHDVH in FDuVing DGYHrVH 
SrHgnDnF\ outFoPHV DnG thH ¿nGingV hDYH gHnHrDll\ bHHn 
VuSSortHG.  1HYHrthHlHVV� thHrH iV Vtill D nHHG Ior lDrgHr� 
rDnGoPi]HG FontrollHG triDlV to Fon¿rP thiV DVVoFiDtion.

 $ SrHgnDnt ZoPDn iV ¿rVt VHHn b\ Dn 2bVtHtriFiDn DnG 
VhH PD\ onl\ YiVit D 'HntiVt iI DGYiVHG to Go Vo b\ hHr 'oFtor. 
+HnFH it bHFoPHV iPSortDnt to HYDluDtH thH NnoZlHGgH� 
DZDrHnHVV DnG SrDFtiFHV oI 2bVtHtriFiDnV DnG *\nHFologiVtV 
Dbout SHrioGontitiV DnG itV DVVoFiDtion Zith DGYHrVH 
outFoPHV oI SrHgnDnF\. +HnFH thH DiP oI thH SrHVHnt VtuG\ 
ZDV to DVVHVV thH NnoZlHGgH� DttituGH DnG SrDFtiFHV oI 
obVtHtriFiDnV DnG g\nHFologiVtV SrDFtiFing in goYHrnPHnt 
hoVSitDlV� SriYDtH hoVSitDlV or D SriYDtH VHt uS in 0uPbDi Fit\ 
rHgDrGing thH DVVoFiDtion bHtZHHn SHrioGontDl hHDlth DnG 
DGYHrVH SrHgnDnF\ outFoPHV.

Methodology
 Subjects and sampling: 7hH SrHVHnt VtuG\ ZDV D 
rDnGoPi]HG� FroVV�VHFtionDl VtuG\. 6tuG\ SoSulDtion 

SAMPLE

SAMPLE

SAMPLE
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inFluGHG rDnGoPl\ VHlHFtHG SrDFtiFing 2bVtHtriFiDn DnG 
*\nHFologiVtV in 0uPbDi Fit\. 'DtD ZDV FollHFtHG in D 
4uHVtionnDirH IorPDt.

Questionnaire design:  $ VtruFturHG Dnon\PouV 
TuHVtionnDirH ZDV SrHSDrHG ZhiFh FonViVtHG oI �� FloVHG�
HnGHG TuHVtionV. 7hH ¿rVt thrHH TuHVtionV ZHrH rHlDtHG to thH 
SDrtiFiSDntV
 GHPogrDShiF FhDrDFtHriVtiFV liNH gHnGHr� 
SrDFtiFH t\SH DnG \HDrV in SrDFtiFH. 7hH IolloZing �� 
TuHVtionV DiPHG to HYDluDtH thH NnoZlHGgH DnG SrDFtiFHG 
bHhDYiorV oI thH 2bVtHtriFiDn DnG *\nHFologiVtV
 toZDrGV 
orDl hHDlth FDrH oI SrHgnDnt SDtiHntV. 7hH DSSroDFhHG GoFtorV 
ZHrH SroYiGHG Zith D FoYHring lHttHr H[SlDining thH nDturH 
DnG DiP oI thH VtuG\. $ll 2bVtHtriFiDn DnG *\nHFologiVt
V 
HntHrHG thH VtuG\ YoluntDril\. 0DMorit\ oI thH SDrtiFiSDnt 
tooN ���� PinV to FoPSlHtH thH TuHVtionnDirH IorP.

Statistical Analysis: 7hH rHVultV ZHrH DnDl\]HG DnG 
H[SrHVVHG DV thH nuPbHr DnG SHrFHntDgH oI rHVSonGHntV Ior 
HDFh TuHVtion.

Results 
 $ totDl oI ��� 2bVtHtriFiDn DnG *\nHFologiVtV 
rHVSonGHG to thH VurYH\. 2I thHVH� ��� ZHrH IHPDlH DnG �� 
ZHrH PDlH SrDFtitionHrV. �� SDrtiFiSDntV ZHrH linNHG to 
goYHrnPHnt inVtitutionV� �� to SriYDtH hoVSitDlV DnG �� oI thH 
SDrtiFiSDntV hDG thHir SriYDtH SrDFtiFH.

 ��� oI thH ��� SDrtiFiSDntV DgrHHG thDt SrHgnDnF\ 
inFrHDVHG thH liNHlihooG oI gingiYDl inÀDPPDtion. ��� 
SDrtiFiSDntV DgrHHG on thH rHlDtionVhiS bHtZHHn gingiYDl 
inÀDPPDtion DnG SrHgnDnF\ outFoPHV DnG ��� oI thHVH 
SDrtiFiSDntV DFFHStHG thDt thHVH outFoPHV inFluGH SrHtHrP 
lDbor DnG�or loZ birth ZHight.

 :hilH ��� oI thH ��� SDrtiFiSDntV PDGH thHir SDtiHntV 
DZDrH oI thH DboYH rHlDtionVhiS� �� oI thHP FhHFNHG thH 
orDl�gingiYDl hHDlth oI H[SHFtDnt PothHrV.

 ��� oI thH SDrtiFiSDntV DFFHStHG thDt thHir SDtiHntV 
FoPSlDinHG oI gingiYDl or SHrioGontDl SroblHPV. 0oVt 
2bVtHtriFiDn DnG g\nHFologiVt
V ����� oI thHP rHIHrrHG thHir 
SDtiHntV to D GHntiVt �gHnHrDl SrDFtionHr� DnG onl\ �� oI thHP 
rHIHrrHG thHir SDtiHntV to D SHrioGontiVt.

 :hHn DVNHG ZhiFh GHntDl SroFHGurHV thH\ FonViGHrHG 
VDIH Guring SrHgnDnF\� ��.�� FonViGHrHG routinH orDl 
SroSh\lD[iV VDIH� ��.�� oI thHP FonViGHrHG ¿llingV DnG 
FroZnV VDIH� onl\ ������� SDrtiFiSDntV FonViGHrHG 

Figure I
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SHrioGontDl VurgHriHV DnG H[trDFtionV VDIH DnG onl\ �.�� oI 
thH SDrtiFiSDntV FonViGHrHG intrD�orDl� H[trD�orDl rDGiogrDShV 
VDIH Guring thH SrHgnDnF\ tHrP.

 ��.�� oI thH SDrtiFiSDntV FonViGHrHG onl\ thH VHFonG 
triPHVtHr VDIH Ior GHntDl trHDtPHnt Guring SrHgnDnF\. ��.�� 
FonViGHrHG ¿rVt triPHVtHr VDIH DnG ��.�� FonViGHrHG thH 
thirG triPHVtHr DlVo VDIH.

Discussion
 7o our NnoZlHGgH� thiV iV thH ¿rVt VtuG\ FonGuFtHG in thH 
0uPbDi Fit\ to DVVHVV thH NnoZlHGgH� DttituGH DnG SrDFtiFHV 
oI thH g\nHFologiVtV in rHlDtion to thH DVVoFiDtion oI 
SHrioGontDl GiVHDVH DnG DGYHrVH SrHgnDnF\ outFoPHV.

�����  In DgrHHPHnt Zith thH ¿nGing oI SrHYiouV VtuGiHV thH 
SrHVHnt VtuG\ IounG no Gi൵HrHnFH in PHDn NnoZlHGgH VForH 
bHtZHHn DgH grouSV� gHnGHr� t\SH oI SrDFtiFH DnG \HDrV oI 
SrDFtiFH.

 7hiV VtuG\ GHPonVtrDtHG thDt D high SHrFHntDgH ����� oI 
thH g\nHFologiVtV ZHrH DZDrH thDt SrHgnDnF\ inFrHDVHV thH 
liNHlihooG oI gingiYDl inÀDPPDtion. $lPoVt thrHH�Iourth 
���.��� oI thH VurYH\HG g\nHFologiVtV DgrHHG thDt 
SHrioGontDl GiVHDVH FoulG lHDG to DGYHrVH SrHgnDnF\ 
outFoPHV� SrHtHrP lDbor DnG�or loZ birth ZHight� ZhiFh iV in 
DFForGDnFH Zith VtuGiHV FDrriHG out b\ 0orgDn et al �86$�� 

��1HYHV et al �%rD]il�� 6uri 9 Ht Dl �&hDnGigDrh� InGiD�� 8PD 
Ht Dl �%DngDlorH� InGiD�.

 :hilH DlPoVt ��� oI thH VubMHFtV PDGH thHir SDtiHntV 
DZDrH oI thiV rHlDtionVhiS� ZhiFh iV ViPilDr to thH ¿gurHV in 

� �� VtuG\ GonH b\ 7DrDnnuP Ht Dl  DnG 1utDlDSDti Ht Dl � D 
nuPbHr FloVH to ��� oI g\nHFologiVtV GiG not FhHFN thH orDl 
FDYit\ oI H[SHFtDnt PothHrV.

 $V PDMorit\ ��.��� oI thH SDtiHntV FDPH Zith 
FoPSlDintV oI VZHllingV in thHir guPV DnG�or PobilH tHHth� 
DlPoVt ��.�� oI thH 'oFtor rHIHrrHG thHP to D 'HntDl 
6urgHon DnG not D VSHFiDliVt�SHrioGontiVt. 7hH 2bVtHtriFiDn 
DnG *\nHFologiVtV DrH unDZDrH oI thH rolH oI D 3HrioGontiVt 
in thH trHDtPHnt oI ³guP GiVHDVHV´.

 $lthough thH oYHrDll NnoZlHGgH lHYHl oI thH 
*\nHFologiVtV ZDV VDtiVIDFtor\ in thiV VtuG\� hoZHYHr� thHrH 

Graph I : 'HPogrDShiF FhDrDFtHriVtiFV oI thH 
SDrtiFiSDntV oI thH VtuG\

Graph II : 4uHVtionV in thH TuHVtionnDirH DnG thHir 
ForrHVSonGing DnVZHrV.

 
IF YES, HAVE REFERRED YOUR PATIENTS TO A….

Graph III: 5HIHrrDl b\ Dn 2bVtHtriFiDnV DnG *\nHFologiVtV.
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1st trimester
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Graph IV : 6DIHVt triPHVtHr FonViGHrHG b\ 2bVtHtriFiDn 
DnG *\nHFologiVtV Ior GHntDl trHDtPHnt

SAFEST TRIMESTER OF PREGNANCY FOR DENTAL 
TREATMENT ?

33.50%
 

24.90%

19.10%

 

14.80%
 

7.80% Rou�ne Cleaning

Fillings/ Crowns

Extrac�ons

Periodontal surgery

Intraoral/ Extra-oral
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Graph V : 'HntDl SroFHGurHV FonViGHrHG VDIH b\ 
2bVtHtriFiDnV DnG *\nHFologiVtV Guring SrHgnDnF\.

WHICH PROCEDURES DO YOU CONSIDER SAFE DURING 
PREGNANCY ?
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Vtill H[iVt PiVFonFHStionV rHgDrGing SroYiVion oI GHntDl 
trHDtPHntV Guring thH tHrP oI SrHgnDnF\. :ith thH DGYDnFHV 
in thH ¿HlG oI hHDlth� SrHgnDnF\ iV no longHr rHgDrGHG DV D 
FontrDinGiFDtion to thH SroYiVion oI TuDlit\ GHntDl FDrH. 7hH 
rHVultV VhoZHG no FlHDr unGHrVtDnGing rHgDrGing thH 
trHDtPHntV FonViGHrHG VDIH Guring SrHgnDnF\� b\ 
2bVtHtriFiDn DnG *\nHFologiVtV.

 :hilH ������ oI thHP FonViGHrHG H[trDFtionV� routinH 
FlHDning DnG ¿llingV to bH VDIH� onl\ �.�� FonViGHrHG intrD 
orDl� H[trD�orDl rDGiogrDShV DV 
VDIH
. 'HntDl rDGiogrDShV SlD\ 
Dn iPSortDnt rolH in GiDgnoViV DnG trHDtPHnt oI PDn\ GHntDl 
FonGitionV. 6tuGiHV hDYH rHSortHG thDt it iV VDIH to tDNH 
nHFHVVDr\ intrDorDl DnG H[trDorDl GHntDl rDGiogrDShV oI 
SrHgnDnt ZoPHn� DnG thH\ Go not SoVH Dn\ riVN to thH 
GHYHloSing IHtuV. +oZHYHr� it iV rHFoPPHnGHG to uVH 
SrotHFtiYH lHDG DSronV DnG th\roiG FollDr to VhiHlG thH 

.�����VHnVitiYH DrHDV

 In thiV VtuG\� PorH thDn ��� ���.��� oI thH 
*\nHFologiVtV FonViGHrHG thH VHFonG triPHVtHr oI SrHgnDnF\ 
DV thH VDIHVt Ior SroYiVion oI GHntDl trHDtPHnt. 7hHVH ¿nGingV 

����ForroborDtH SrHYiouV VtuGiHV. 5HVHDrFh hDV FonVtDntl\ 
YHri¿HG thDt GHntDl trHDtPHnt FDn bH VDIHl\ DGPiniVtHrHG 
Guring Dn\ oI thH thrHH triPHVtHrV oI SrHgnDnF\. 7hH $$3' 
rHFoPPHnGV thDt Dll SrHgnDnt SDtiHntV VhoulG VHHN 

>��@SroIHVVionDl orDl hHDlth FDrH Guring thH ¿rVt triPHVtHr . 
3rHgnDnt ZoPDn iV gHnHrDll\ PorH FoPIortDblH Guring �� to 
�� ZHHNV oI gHVtDtion. (PHrgHnF\ GHntDl FDrH FDn bH 
SroYiGHG in Dn\ triPHVtHr but in thirG� triPHVtHr SDtiHnt 
SoVitioning PoGi¿FDtionV DrH nHHGHG bHFDuVH thH SrHgnDnt 
utHruV iV bHloZ thH uPbiliFuV� in DGGition� GHntDl 

�������DSSointPHntV VhoulG bH Vhort in GurDtion 
 %DVHG on thH ¿nGingV oI thiV VtuG\� it iV highl\ 
rHFoPPHnGHG thDt thH 2bVtHtriFiDn DnG *\nHFologiVtV oI 
0uPbDi Fit\� InGiD VhoulG bH DGYiVHG to FhHFN thH orDl 
FDYit\ oI H[SHFtDnt PothHrV Ior hHDlth or GiVHDVH DnG PuVt 
DGYiFH thHir SDtiHntV D YiVit to D GHntiVt or 3HrioGontiVt Ior thH 
VDPH. )or thH SrDFtiFing 2bVtHtriFiDn DnG *\nHFologiVtV� 
HGuFDtion FourVHV on SHrioGontDl GiVHDVH DnG rHlDtionVhiS 
Zith DGYHrVH SrHgnDnF\ outFoPHV FoulG bH GHYHloSHG b\ thH 
GHntDl FoPPunit\.

Conclusion
 $lthough VtuG\ SDrtiFiSDntV hDG D IDir NnoZlHGgH Dbout 
orDl hHDlth DnG itV rHlDtionVhiS Zith SrHgnDnF\ outFoPH� but 
thHrH iV D gDS bHtZHHn thHir NnoZlHGgH DnG SrDFtiFH. 7hHir 
SrHYHntiYH orDl hHDlth SrDFtiFH iV inDGHTuDtH� ZhiFh VhoZHG 

no Gi൵HrHnFH DFroVV DgH� gHnGHr� t\SH DnG GurDtion oI 
SrDFtiFH. 

 2rDl hHDlth FDrH VhoulG bH PDGH Dn intHgrDl SDrt oI thH 
obVtHtriF H[DPinDtion throughout thH gHVtDtionDl SHrioG. 7hH 
iPSortDnFH DnG rolH oI rHIHrrDl to D VSHFiDliVt� D SHrioGontiVt� 
VhoulG bH HPShDVi]HG on. 7hHrH iV nHHG Ior D FoorGinDtHG 
intHrGiVFiSlinDr\ H൵ort Ior SrHYHntion oI DGYHrVH SrHgnDnF\ 
outFoPHV.
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Abstract
Aim: 7o HYDluDtH thH GHntinDl tubulH SHnHtrDtion GHSth oI 
thrHH Gi൵HrHnt VHDlHrV nDPHl\ =inF o[iGH (ugHnol VHDlHr� $+ 
3luV DnG (SiShDn\ Zith 5HVilon DnG *uttDSHrFhD  ForH  
PDtHriDlV unGHr 6(0 Dt YDriouV lHYHlV oI rDGiFulDr GHntin.

Materials and methods: )ort\ ¿YH 6inglH root PDnGibulDr 
SrHPolDrV ZHrH FollHFtHG FonViGHring inFluVion DnG 
H[FluVion FritHriD. $ll thH �� VSHFiPHnV ZHrH rDnGoPl\ 
DlloFDtHG into thrHH grouSV DV IolloZV � *rouS I� 2bturDtion 
ZDV GonH uVing guttD�SHrFhD FonHV DnG ]inF�o[iGH (ugHnol  
VHDlHr� *rouS II� 2bturDtion ZDV GonH uVing guttD�SHrFhD 
FonHV DnG (So[\ rHVin  bDVHG $+ 3luV  VHDlHr.     *rouS III� 
2bturDtion ZDV GonH uVing 5HVilon FonHV DnG (SiShDn\ 6(                                                
VHDlHr. 7hH VSHFiPHnV ZHrH thHn VubMHFtHG to 6(0 DnDl\ViV 
DItHr onH ZHHN.

3hotoPiFrogrDShV oI ForonDl� PiGGlH� DnG DSiFDl thirGV oI 
root FDnDl ZHrH tDNHn Ior VHDlHr SHnHtrDtion Dt D 
PDgni¿FDtion oI [����. 7hH YDluHV obtDinHG ZHrH PHDVurHG 
in PiFron PHtHrV ��P� ZhiFh ZHrH thHn VubMHFtHG to 
VtDtiVtiFDl DnDl\ViV.

Results and Observations: 7hH tDbulDtHG obVHrYDtionV 
ZHrH thHn VtDtiVtiFDll\ DnDl\VHG uVing onH ZD\ $129$ Dt 
Vigni¿FDnt lHYHl oI �S��.��� Dt HDFh thirG oI thH root FDnDl 
thDt VhoZHG PD[iPuP SHnHtrDtion GHSth in thH ForonDl thirG 
Zith VtDtiVtiFDll\ Vigni¿FDnt Gi൵HrHnFH �S��.��� bHtZHHn thH 
thrHH VHDlHrV.

Conclusion: 7hH PD[iPuP SHnHtrDtion oI Dll thH thrHH 
VHDlHrV ZDV VHHn in thH ForonDl thirG� lHDVt or nHgligiblH in thH 
DSiFDl thirG Zith PD[iPuP GHSth oI SHnHtrDtion ZDV 
obVHrYHG in  *rouS III � (SiShDn\ VHDlHr. 

KeyWords: $+ SluV VHDlHr� (SiShDn\�5HVilon� 5HVin 
0onobloFN 6\VtHP� 6FDnning (lHFtron 0iFroVFoSH� =inF 
2[iGH HugHnol VHDlHr.

Introduction
 7hH DiP oI (nGoGontiFV iV thH SrHVHrYDtion oI tooth in 
thH orDl FDYit\ to itV IunFtion. It FonViVt oI HnGoGontiF triDG 
FontDining DFFHVV FDYit\ SrHSDrDtion� FlHDning VhDSing DnG 
thrHH GiPHnVionDl obturDtion oI thH FDnDl.

 7hH FlHDning DnG VhDSing SroFHGurH iV FonViGHrHG DV onH 
oI thH SriPH VtHSV DnG rHTuirHV inVtruPHntDtion uVing 
HnGoGontiF inVtruPHntV DnG DFtiYDtHG irrigDtion. 'uring 
inVtruPHntDtion thH gHnHrDtHG VPHDr lD\Hr PD\ FoYHr thH 
SrHSDrHG FDnDl ZDllV DnG oFFluGH thH GHntinDl tubulHV. 7huV� 
FoPSlHtH HliPinDtion oI PiFroorgDniVPV IroP thH root FDnDl 
iV not DFhiHYHG ZhiFh ultiPDtHl\ D൵HFtV thH  SrognoViV oI 
root FDnDl thHrDS\.ï *olGbHrg DnG $brDPoYiFh VuggHVtHG 
thDt thH VPHDr lD\Hr Pight SrHYHnt thH SHnHtrDtion oI 
intrDFDnDl GiVinIHFtDntV DnG ¿lling PDtHriDlV into GHntinDl 
tubulHV.ð 6tuGiHV FonFluGHG thDt thH rHPoYDl oI thH VPHDr 
lD\Hr iV PDnGDtor\ in orGHr to IDFilitDtH thH DGDStDtion oI 
DGhHViYH SlDVtiF root FDnDl ¿lling PDtHriDlV Vo DV to SroPotH 

�٫٤٫� thH VHDlHrV to SHnHtrDtH into GHntinDl tubulHV.
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 2bturDtion oI thH root FDnDl VSDFH HliPinDtHV Dll DYHnuHV 
oI rHtrogrDGH lHDNDgH into thH root FDnDl V\VtHP b\ FrHDting D 

�ÀuiG tight VHDl.  8VuDll\� D ForH ¿lling PDtHriDl iV uVHG in 
FonMunFtion Zith root FDnDl VHDlHrV to DttDin D ÀuiG 
iPSHrYiouV VHDl bHtZHHn thH ForH PDtHriDl DnG root FDnDl 

�ZDllV  DV PoVt oI thH VHDlHrV H[hibit thH Dbilit\ to SHnHtrDtH 
into thH DFFHVVor\ FDnDlV� lDtHrDl FDnDlV DnG GHntinDl tubulHV. 
6inFH DgHV� thH PDtHriDl oI FhoiFH DV D VHDlHr uVHG in 
(nGoGontiFV iV bDVHG on ]inF o[iGH DnG HugHnol 
IorPulDtionV� but hoZHYHr thH GrDZbDFN iV thDt thH\ DrH not 

� DGhHViYH. $+ 3luV on othHr hDnG �(So[\ ± bDVHG VHDlHr� iV 
onH oI thH PoVt FoPPonl\ uVHG DGhHViYH rHVin VHDlHr. It hDV 
highHr bonG VtrHngth to GHntin in FoPSDriVon to ]inF o[iGH ± 
HugHnol� glDVV ionoPHr DnG FDlFiuP h\Gro[iGH ± bDVHG 

�VHDlHrV.
 5HVilon iV D V\nthHtiF Sol\PHr bDVHG obturDting PDtHriDl 

�����introGuFHG in ����  broDGHnV thH GiPHnVionV oI 
HnGoGontiF DGhHVion. 7hiV V\VtHP FonViVtV oI D FoPbinDtion 

��oI SriPHr� GuDl FurH VHDlHr DnG rHVin obturDting PDtHriDl  DnG 
FrHDtHV D Pono�bloFN H൵HFt. 7hH 0onobloFN H൵HFtV iV 
FrHDtHG b\ thH DGhHVion oI 5HVilon FonH to rHVin bDVHG VHDlHr� 
ZhiFh in turn DGhHrHV to thH GHntinDl ZDll YiD SHnHtrDting into 

�����GHntinDl tubulHV.  6hiSSHr Ht Dl. FDllHG it DV ³5HVilon 
0onobloFN 6\VtHP´ �506� ZhiFh hDV thH SotHntiDl to 
VtrHngthHn thH root FDnDl ZDllV DgDinVt thH IrDFturH DnG 

��GHFrHDVH thH PiFro lHDNDgH.  7hH VHDlHr FHPHntV Zithin 
GHntinDl tubulHV DlVo HntoPbV thH rHViGuDl bDFtHriD Zithin thH 
tubulHV DnG thH FhHPiFDl FoPSonHntV oI VHDlHr PD\ H[Hrt Dn 
DntibDFtHriDl H൵HFt thDt Zill bH HnhDnFHG b\ FloVHr 

  DSSro[iPDtion to thH bDFtHriD.

 7huV� thiV in�Yitro VtuG\ ZDV FonGuFtHG to FoPSDrH thH 
GHntinDl tubulH SHnHtrDtion oI thrHH Gi൵HrHnt root FDnDl 
VHDlHrV � ]inF o[iGH HugHnol� $+ 3luV DnG (SiShDn\ VHDlHr 
Zith 5HVilon DnG *uttD�SHrFhD ForH PDtHriDlV� unGHr 
6FDnning (lHFtron 0iFroVFoSH �6(0�. 

Material and Method
 In thiV inYitro VtuG\� Iort\ ¿YH VinglH root PDnGibulDr 
SrHPolDrV ZHrH FollHFtHG IroP thH 'HSDrtPHnt oI 2rDl DnG 
0D[illoIDFiDl 6urgHr\� *oYHrnPHnt 'HntDl &ollHgH DnG 
+oVSitDl� 0uPbDi. �6DPSlH Vi]H� ��� PDrgin oI Hrror ��  
Fon¿GHnFH lHYHl ��� DnG SoSulDtion Vi]H ���. 7hH inFluVion 
FritHriDV ZHrH �VounG tHHth Zithout FDriHV DnG tHHth Zith 
VinglH DnG VtrDight FDnDlV Zith Iull\ GHYHloSHG DSiFHV.  7HHth 
Zith oSHn DSiFHV� FrDFNV� FurYHG DnG PultiSlH FDnDlV� 
IrDFturHG tHHth ZHrH H[FluGHG IroP thH VtuG\. 

 7hH VSHFiPHnV ZHrH FlHDnHG o൵ VoIt tiVVuH� FDlFuluV DnG 
VtDinV Zith thH hHlS oI VFDlHr DnG ZHrH VtorHG in �.�� norPDl 
VDlinH in D glDVV bHDNHr till thH tiPH thH\ ZHrH uVHG IurthHr.

 'HForoni]Dtion oI Dll �� VSHFiPHnV ZDV GonH uVing D 
GoublH ViGHG GiDPonG GiVF unGHr FoSiouV ZDtHr Fooling 
ZhHrH ForonDl VurIDFH ZDV SHrSHnGiFulDr to thH long D[iV oI 
thH root DnG thH rHPDining root lHngth ZDV NHSt DV ��PP 
uVing GigitDl YHrniHr FDlliSHr. 

Cleaning and shaping :

:orNing lHngth ZDV GHtHrPinHG b\ SlDFing D 1o.��� . ¿lH 
into thH root FDnDl� until it ZDV MuVt YiViblH Dt thH DSiFDl 
IorDPHn DnG thHn ZithGrDZing it b\ � PP. 7hH SulS tiVVuH 
rHPnDntV ZHrH rHPoYHG uVing bDrbHG broDFh. 7hH 
VSHFiPHnV ZHrH inVtruPHntHG uVing 3rotDSHr 1i�7i rotDr\ 
inVtruPHnt V\VtHP. $ll thH root FDnDlV ZHrH SrHSDrHG to ¿nDl 
DSiFDl Vi]H oI )�. &oSiouV irrigDtion ZDV GonH uVing �Pl oI 
�� VoGiuP h\SoFhloritH �1D2&l� Volution uVing D V\ringH 
DnG �� gDugH nHHGlH throughout inVtruPHntDtion. $ll 
VSHFiPHnV ZHrH ÀuVhHG Zith �Pl oI ��� ('7$ Volution 
IolloZHG b\ �Pl oI �� VoGiuP h\SoFhloritH Volution Ior � 
PinutH in orGHr to rHPoYH thH VPHDr lD\Hr. 7hiV ZDV IolloZHG 
b\ D ¿nDl irrigDtion Zith �Pl oI �.�� 1orPDl VDlinH. (DFh oI 
thH root FDnDl VSHFiPHnV ZHrH GriHG Zith thH VtHrilH SDSHr 
SointV DnG NHSt rHDG\ Ior obturDtion.

$ll thH �� VSHFiPHnV ZHrH rDnGoPl\ DlloFDtHG into thrHH 
grouSV�

Group I  : 2bturDtion ZDV GonH uVing guttD�SHrFhD FonHV 
DnG =inF�o[iGH (ugHnol VHDlHr.

Group II : 2bturDtion ZDV GonH uVing guttD�SHrFhD FonHV 
DnG (So[\ rHVin   bDVHG $+ 3luV  VHDlHr.     

Group III : 2bturDtion ZDV GonH uVing 5HVilon FonHV DnG 
(SiShDn\ 6( VHDlHr. 

    In *rouS III DItHr obturDtion thH ForonDl 
Sortion oI thH VHDlHr ZDV VubVHTuHntl\ 
VubMHFtHG to Sol\PHri]Dtion uVing light Furing 
unit Ior �� VHFonGV. ([FHVV PDtHriDl ZDV 
VHDrHG�o൵ Dt thH root FDnDl ori¿FH DnG 
FonGHnVHG Zith D SluggHr to �PP bHloZ thH 
FDnDl ori¿FH ZhiFh DrH thHn VHDlHG uVing 
IntHrPHGiDtH 5HVtorDtiYH 0DtHriDl �I50�. 
7hH VSHFiPHnV in Dll thH Iour grouSV ZHrH 
VtorHG VHSDrDtHl\ Ior � ZHHN Dt rooP 
tHPSHrDturH to DlloZ VHDlHr to VHt FoPSlHtHl\. 
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Preparation of specimens for SEM examination :

 $ VloZ VSHHG� ZDtHr� FoolHG GiDPonG iPSrHgnDtHG GiVF 
ZDV uVHG to VHFtion thH VSHFiPHnV SDrDllHl to thHir long D[iV� 
rHVulting into tZo VSHFiPHnV SHr tooth. 2nH VHgPHnt IroP 
HDFh VSlit VSHFiPHn ZDV VHlHFtHG DnG ZDV SrHSDrHG Ior 6(0 
H[DPinDtion. 7hH VurIDFH oI Dll thH VSHFiPHnV ZDV 
GHPinHrDli]HG Zith �� PinutHV DSSliFDtion oI ��� ('7$. $ 
IurthHr �� PinutHV DSSliFDtion oI �� 1D2&l ZDV uVHG to 
rHPoYH GHbriV DnG thH VurIDFH lD\Hr oI orgDniF PDtri[ DrounG 
thH VHDlHr tDgV.

 7hH VSHFiPHnV ZHrH thHn ZDVhHG Zith GiVtillHG ZDtHr 
DnG Dir GriHG. 7hH VSHFiPHnV ZHrH thHn GHViFFDtHG uVing 

grDGHG FonFHntrDtion ����� ���� ��� ���� ����� oI 
HthDnol. $ll thH VSHFiPHnV ZHrH YDFuuP GriHG DnG PountHG 
onto H[iVting DluPiniuP VtubV. 7hH VSHFiPHnV ZHrH VSuttHr 
FoDtHG Zith D thin golG FoDting uVing *olG VSuttHring 
PDFhinH DnG H[DPinHG unGHr 6FDnning (lHFtron 
0iFroVFoSH.
 3hotoPiFrogrDShV oI ForonDl� PiGGlH� DnG DSiFDl thirGV 
oI root FDnDl ZHrH tDNHn Dt D PDgni¿FDtion oI [���� DnG 
PD[iPuP GHSth oI VHDlHr SHnHtrDtion ZDV PHDVurHG in �P Dt 
ForonDl� PiGGlH DnG DSiFDl thirGV oI root FDnDl. 7hH YDluHV 
obtDinHG ZHrH PHDVurHG in PiFron PHtHrV ��P�. 7hH rHVultV 
ZHrH tDbulDtHG DnG VubMHFtHG to VtDtiVtiFDl DnDl\ViV. 
>7DblH I� ;9@

TABLE – I
3HnHtrDtion 'HSthV In 0iFron 0HtHrV 2I *rouS ± I
�=inF�o[iGH (ugHnol� $t 9DriouV 7hirGV 2I 5oot &DnDl

Sample  Coronal third  Middle third  Apical third
�  �� uP  �� uP  �� uP  
�  �� uP  �  �  
�  �� uP  �� uP  �  
�  �� uP  �� uP  �� uP  
�  �� uP  �  �  
�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �� uP  
�  �� uP  �  �  
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 ��
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 ��
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 ��
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TABLE – II
3HnHtrDtion 'HSthV In 0iFron 0HtHrV 2I *rouS ± II
�$+ 3luV� $t 9DriouV 7hirGV 2I 5oot &DnDl
Sample  Coronal third  Middle third  Apical third

�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �  
�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �  
�  �� uP  �� uP  �  
�  �� uP  �� uP  �� uP  
�  �� uP  �� uP  �  ��  �� uP  ��  uP  �� uP  ��  �� uP  �� uP  �� uP  ��
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 ��
 

�� uP
 

�� uP
 

�
 ��

 
�� uP

 
�� uP

 
�� uP

 �� �� uP �� uP �� uP

TABLE – III
3HnHtrDtion 'HSthV In 0iFron 0HtHrV 2I  *rouS ± III
�5HVilon�(SiShDn\� $t 9DriouV 7hirGV 2I 5oot &DnDl

Sample  Coronal third  Middle third  Apical third
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  
�  �� uP  �� uP  ��  

��  �� uP  ��  uP  ��  ��
 

�� uP
 

�� uP
 

�� uP
 ��
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 ��
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�� uP

 
�� uP

 �� �� uP �� uP �� uP

TABLE - IV
0D[iPuP 3HnHtrDtion 'HSth � in ȝP� 2I =oH� $+ 3luV� 
DnG (SiShDn\ 6HDlHrV

Sample  ZOE  AH Plus  Resilon-Epiphany
�  �� uP  �� uP  �� uP
�  �� uP  �� uP  ��  uP
�
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TABLE -V
7DblH 6hoZing 0HDn� 6tDnGDrG 'HYiDtion� 
6tDnGDrG (rror In &oronDl 7hirG 2I $ll 7hH 7hrHH 6HDlHrV

1 0HDn 6tG. 'HYiDtion 6tG. (rror

=2( �� ��.���� �.����� .�����

5HVilon �� ��.���� �.����� .�����

$+ 3luV �� ��.���� �.����� .�����

7otDl �� ��.���� ��.����� �.�����

TABLE – VI
7DblH 6hoZing 0HDn� 6tDnGDrG 'HYiDtion� 
6tDnGDrG (rror In 0iGGlH 7hirG 2I $ll 7hH 7hrHH 6HDlHr

1 0HDn 6tG. 'HYiDtion 6tG. (rror

=2( �� �.���� �.����� �.�����

5HVilon �� ��.���� �.����� �.�����

$+ 3luV �� ��.���� �.����� �.�����

7otDl �� ��.���� ��.����� �.�����

1 0HDn 6tG. 'HYiDtion 6tG. (rror

=2( �� �.���� �.����� �.�����

5HVilon �� ��.���� �.����� �.�����

$+ 3luV �� ��.���� �.����� �.�����

7otDl �� �.���� �.����� �.�����

TABLE-VII
7DblH 6hoZing 0HDn� 6tDnGDrG 'HYiDtion� 
6tDnGDrG (rror In $SiFDl 7hirG 2I $ll 7hH 7hrHH 6HDlHrV

TABLE-VIII
$nDl\ViV 2I 9DriDnFH �onH�ZD\ $noYD� &oronDl 7hirG

TABLE-IX
$nDl\ViV 2I 9DriDnFH �onH�ZD\ $noYD� 0iGGlH 7hirG

6uP oI 
6TuDrHV G.I. 0HDn 

6TuDrH ) 6ig.

%HtZHHn 
*rouSV ����.��� � ����.��� ��.��� .���

:ithin 
*rouSV ����.��� �� ��.���

7otDl ����.��� ��

TABLE-X
$nDl\ViV 2I 9DriDnFH �onH�ZD\ $noYD� $SiFDl 7hirG

6uP oI 
6TuDrHV

G.I. 0HDn 
6TuDrH

) 6ig.

%HtZHHn 
*rouSV

����.��� � ����.��� ��.��� .���

:ithin 
*rouSV

����.��� �� ��.���

7otDl ����.��� ��

TABLE-XI
3oVt +oF 7HVtV 0ultiSlH &oPSDriVonV In &oronDl 7hirG

�I� 
grouS

�-� 
grouS

0HDn 'i൵HrHnFH 
�I�-�

6tG. (rror 6ig.

5HVilon $+ 3luV �.������� �.����� .���

=2( ��.������� �.����� .���

$+ 3luV 5HVilon ��.������� �.����� .���

=2( ��.������� �.����� .���

=2( 5HVilon ���.������� �.����� .���

$+ 3luV ���.������� �.����� .���

 7hH PHDn Gi൵HrHnFH iV Vigni¿FDnt Dt thH .�� lHYHl.

TABLE-XII
3oVt +oF 7HVtV 0ultiSlH &oPSDriVonV In 0iGGlH 7hirG

�I� 
grouS

�-� 
grouS

0HDn 'i൵HrHnFH 
�I�-�

6tG. (rror 6ig.

5HVilon $+ 3luV �.����� �.����� .���

=2( ��.������� �.����� .���

$+ 3luV 5HVilon ��.����� �.����� .���

=2( ��.������� �.����� .���

=2( 5HVilon ���.������� �.����� .���

$+ 3luV ���.������� �.����� .���

 7hH PHDn Gi൵HrHnFH iV Vigni¿FDnt Dt thH .�� lHYHl.
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Results
Group I (Zinc-Oxide Eugenol): 

2n H[DPinDtion unGHr 6(0� thH VHDlHr SDrtiFlHV ZHrH lDrgH� 
VShHriFDl Zith liPitHG SHnHtrDtion uSto ��ȝP� ��ȝP DnG 
�ȝP in ForonDl� PiGGlH DnG DSiFDl thirG rHVSHFtIull\ 
�3hotoPiFrogrDSh I$� I%� I&�

�I� 
grouS

�-� 
grouS

0HDn 'i൵HrHnFH 
�I�-�

6tG. (rror 6ig.

5HVilon $+ 3luV �.����� �.����� .���

=2( ��.������� �.����� .���

$+ 3luV 5HVilon ��.����� �.����� .���

=2( ��.������� �.����� .���

=2( 5HVilon ���.������� �.����� .���

$+ 3luV ���.������� �.����� .���

TABLE-XIII
3oVt +oF 7HVtV 0ultiSlH &oPSDriVonV In $SiFDl 7hirG

 7hH PHDn Gi൵HrHnFH iV Vigni¿FDnt Dt thH .�� lHYHl.

TABLE-XIV
$nDl\ViV 2I 9DriDnFH �onH�ZD\ $noYD�
0D[iPuP 3HnHtrDtion 'HSth � in ȝP� 
In (SiShDn\� $h 3luV� $nG =oH

6uP oI 
6TuDrHV G.I. 0HDn 

6TuDrH ) 6ig.

%HtZHHn 
*rouSV ����.��� � ����.��� ���.��� .���

:ithin 
*rouSV ���.��� �� �.���

7otDl ����.��� ��

TABLE-XV
0ultiSlH &oPSDriVonV 0D[iPuP 3HnHtrDtion 'HSth �in PP� 
In (SiShDn\� $h 3luV $nG =oH

�I� 
grouS

�-� 
grouS

0HDn 'i൵HrHnFH 
�I�-�

6tG. (rror 6ig.

5HVilon $+ 3luV �.������� �.����� .���

=2( ��.������� �.����� .���

$+ 3luV 5HVilon ��.������� �.����� .���

=2( ��.������� �.����� .���

=2( 5HVilon ���.������� �.����� .���
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 7hH PHDn Gi൵HrHnFH iV Vigni¿FDnt Dt thH .�� lHYHl.

Photomicrograph I A: 
6(0 3hotoPiFrogrDSh oI *rouS I Dt &HrYiFDl thirG

Photomicrograph I B:
6(0 3hotoPiFrogrDSh oI *rouS I Dt 0iGGlH thirG



Group II ( AH Plus): 

7hH DSSHDrDnFH oI thH VHDlHr ZDV grDnulDr Zith PD[iPuP 
SHnHtrDtion uSto ��ȝP� ��ȝP DnG ��ȝP in ForonDl� PiGGlH 
DnG DSiFDl thirG rHVSHFtIull\ �3hotoPiFrogrDSh II$� II%� 
II&�

Group III ( Resilon-Epiphany):

7hH DSSHDrDnFH oI thH VHDlHr ZDV grDnulDr Zith PD[iPuP 
SHnHtrDtion uSto ��ȝP� ��ȝP DnG ��ȝP in ForonDl� PiGGlH 
DnG DSiFDl thirG rHVSHFtIull\ 

�3hotoPiFrogrDSh III$� III%� III&�
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Photomicrograph IC: 
6HP 3hotoPiFrogrDSh oI *rouS I Dt $SiFDl 7hirG

Photomicrograph II A: 
6(0 3hotoPiFrogrDSh oI *rouS II Dt 
&oronDl thirG

Photomicrograph II B: 
6(0 3hotoPiFrogrDSh oI *rouS II Dt 0iGGlH  thirG

Photomicrograph II C: 
6(0 3hotoPiFrogrDSh oI *rouS II Dt $SiFDl thirG



  7hH tDbulDtHG obVHrYDtionV ZHrH thHn VtDtiVtiFDll\ 
DnDl\VHG uVing onH ZD\ $129$ Dt Vigni¿FDnt lHYHl oI 
�S��.��� Dt HDFh thirG oI thH root FDnDl. It ZDV IounG thDt Dll 
thH thrHH VHDlHrV VhoZHG PD[iPuP SHnHtrDtion GHSth in thH 
ForonDl thirG Zith VtDtiVtiFDll\ Vigni¿FDnt Gi൵HrHnFH 
�S��.��� bHtZHHn thH thrHH VHDlHrV.

 3oVt +oF tHVt ZDV DlVo SHrIorPHG� to FoPSDrH thH 
YDriDtion oI PD[iPuP SHnHtrDtion GHSth oI VHDlHr tHVtHG 
bHtZHHn thH grouSV. In FoPSDriVon to *rouS I �=inF 2[iGH 
(ugHnol VHDlHr�� *rouS II �$+ 3luV� DnG *rouS III 
�(SiShDn\� VhoZHG highl\ VtDtiVtiFDl Vigni¿FDnt Gi൵HrHnFH. 
*rouS II DnG *rouS III DlVo VhoZHG VtDtiVtiFDl Vigni¿FDnt 
Gi൵HrHnFH. 
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Photomicrograph 3 A: 
6(0 3hotoPiFrogrDSh oI *rouS III Dt &oronDl  thirG

Photomicrograph 3 B: 
6(0 3hotoPiFrogrDSh oI *rouS III Dt 0iGGlH thirG

 Photomicrograph III C: 
6(0 3hotoPiFrogrDSh oI *rouS III Dt $SiFDl thirG

GRAPH I
*rDShiFDl 5HSrHVHntDtion 2I 7hH 0D[iPuP 3HnHtrDtion 
'HSth � in PP� 2I =oH� $+ 3luV� $nG (SiShDn\ 6HDlHrV

GRAPH II
*rDShiFDl 5HSrHVHntDtion 2I 7hH 0HDn 0D[iPuP 
3HnHtrDtion 'HSth � In ȂP� 2I =oH� $+ 3luV� 
$nG (SiShDn\ 6HDlHrV



Discussion
 7hrHH GiPHnVionDl obturDtion oI thH root FDnDl iV onH thH 
PDin goDlV oI HnGoGontiF trHDtPHnt HVVHntiDl Ior SrHYHnting 
rHinIHFtion oI thH FDnDl DnG to SrHVHrYH thH hHDlth oI thH 
SHriDSiFDl tiVVuHV� thHrHb\ HnVuring thH VuFFHVV oI root FDnDl 

�thHrDS\.
 5oot FDnDl VHDlHrV SlD\ Dn intHgrDl rolH in obturDtion DnG 
DrH iPSortDnt to DttDin Dn iPSHrYiouV ÀuiG tight VHDl bHtZHHn 
thH ForH PDtHriDl DnG root FDnDl ZDllV. 2YHr thH SDVt FHntur\� 
guttD�SHrFhD �*3� FoPbinHG Zith ]inF o[iGH HugHnol VHDlHr 
hDV bHHn thH PoVt FoPPonl\ uVHG obturDtion V\VtHP DnG hDV 

��VHrYHG DV D bHnFhPDrN ZhHn HYDluDting nHZHr PDtHriDlV.

 +oZHYHr� *3 DnG =2( VHDlHr GoHV not hDYH DGDStDtion 
to thH root FDnDl ZDllV DnG GoHV not IorP D 
PonobloFN
 
thHrHb\ PD\ H[hibit PiFrolHDNDgH DnG YDriouV VtuGiHV hDYH 

�����H[hibitHG lHDNDgH Dt thHir intHrIDFH.  'uH to thHVH 
liPitDtionV� thH nHZHr PDtHriDlV DrH introGuFHG to IorP D VHDl 
Dlong thH rDGiFulDr GHntin ZhiFh iV iPSortDnt in SrHYHnting 
rH�inIHFtion oI thH root FDnDl VSDFH.

 5HVin VHDlHrV DnG V\nthHtiF root FDnDl ¿lling PDtHriDl 
ZHrH introGuFHG DnG thHir GHVign iV bDVHG on Sol\HVtHr 
FhHPiVtr\ DnG thHVH H[hibit looNV DnG hDnGlHV ViPilDr to 

�guttD SHrFhD . 6tuGiHV hDYH VhoZn thDt bDFtHriDl lHDNDgH 
Zith 5HVilon iV Vigni¿FDntl\ lHVV ZhHn FoPSDrHG Zith guttD�

�� SHrFhD. 5HVin VHDlHrV hDYH VhoZn to SHnHtrDtH into thH 
����GHntinDl tubulHV PuFh PorH thDn thH FonYHntionDl VHDlHrV . 

7hiV VtuG\ ZDV unGHrtDNHn to HYDluDtH thH SHnHtrDtion GHSth 
oI � VHDlHrV � =inF o[iGH (ugHnol� $+ 3luV DnG (SiShDn\ 
VHDlHr Zith 5HVilon DnG *uttDSHrFhD ForH PDtHriDlV into thH 
GHntinDl tubulHV uVing D 6FDnning (lHFtron 0iFroVFoSH 
�6(0�.

 2YHr thH \HDrV� 6(0 hDYH bHHn uVHG b\ D nuPbHr oI 
inYHVtigDtorV to HYDluDtH thH VHDlHr SHnHtrDtion into GHntinDl 

�����������������tubulHV.  7hH iPDgHV SroGuFHG uVing 6(0 DlloZV 
Ior GHtDilHG obVHrYDtion oI thH GHntinDl tubulHV� thH intHgrit\ 

�DnG VurIDFH DSSHDrDnFH oI thH VHDlHr FHPHnt . 7hH 
SHnHtrDtion oI thH VHDlHr into thH GHntinDl tubulHV FDn bH VHHn 

�in GHtDil DnG Dt high PDgni¿FDtion.
 InVtruPHntDtion Guring root FDnDl thHrDS\ SroGuFHV D ��
� �P thiFN VPHDr lD\Hr. 0F &oPb DnG 6Pith ZHrH thH ¿rVt to 

�GHVFribH thH VPHDr lD\Hr on inVtruPHntHG root FDnDl ZDllV .

 3roSonHntV VtDtH thDt thH rHPoYDl oI thH VPHDr lD\Hr 
DlloZV Ior intiPDtH FontDFt oI irrigDntV� PHGiFDPHntV DnG 

������������VHDlHrV Zith thH SotHntiDll\ inIHFtHG GHntinDl tubulHV.  
7hH VPHDr lD\Hr SlD\V Dn iPSortDnt rolH in root FDnDl thHrDS\ 
bHFDuVH it D൵HFtV thH DGDStDtion oI ¿lling PDtHriDlV to thH root 

FDnDl ZDllV. 0Dn\ VtuGiHV FonFluGH thDt thH rHPoYDl oI thH 
VPHDr lD\Hr iV PDnGDtor\ Ior thH DGhHViYH root FDnDl ¿lling 

�������PDtHriDlV DnG VHDlHrV to SHnHtrDtH GHntinDl tubulHV.  
$SSliFDtion oI ('7$ DnG 1D2&l rHPoYHV thH VPHDr lD\Hr 
FoPSlHtHl\ DnG DlloZV Dll VHDlHrV to SHnHtrDtH into thH 

����GHntinDl tubulHV� Dlthough to D YDr\ing GHSthV.
 6(0 DnDl\ViV hDV VhoZn thDt thH VPHDr lD\Hr FoPSriVHV 
oI both orgDniF DnG inorgDniF VubVtDnFHV. 7hH FoPSonHntV 
oI thH VPHDr lD\Hr DrH YHr\ VPDll SDrtiFlHV Zith D lDrgH 
VurIDFH�PDVV rDtio� ZhiFh PDNHV thHP YHr\ VolublH in DFiGV. 
*olGPHn Ht Dl ������ VhoZHG thDt ZhHn uVHG DlonH� ('7$ 
rHPoYHG thH inorgDniF Sortion DnG lHIt Dn orgDniF lD\Hr intDFt 

��in thH tubulHV . 1D2&l hDV bHHn VhoZn to bH H൵HFtiYH in 
GiVVolYing SulSDl rHPnDntV DnG SrHGHntin. 7hH tubulH 
ori¿FHV DrH HnlDrgHG GuH to thH GiVVolution oI SHritubulDr 

�GHntin . 9DriouV FonFHntrDtionV oI 1D2&l hDYH bHHn uVHG to 
rHPoYH thH VPHDr lD\Hr in FliniFDl HnGoGontiF SrDFtiFH. 
6tuGiHV hDYH VhoZn thDt ��1Do&l rHPoYHG thH VPHDr lD\Hr� 

��bDFtHriD DnG orgDniF tiVVuH VDtiVIDFtoril\  ZhiFh iV D Vtrong 
o[iGi]ing DgHnt DnG PD\ FDuVH SroblHPV ZhHn uVHG DV thH 
lDVt irrigDnt. It lHDYHV bHhinG Dn o[\gHn riFh lD\Hr on thH 
GHntin VurIDFH� ZhiFh rHVultV in rHGuFHG bonG VtrHngthV b\ 
inhibiting thH Sol\PHri]Dtion oI rHVinV DnG inFrHDVHG 
PiFrolHDNDgH.

 7hHrHIorH �it hDV bHHn SroSoVHG to uVH 1D2&l ¿rVt� 
IolloZHG b\ ('7$ Ior rHPoYDl oI thH VPHDr lD\Hr DItHr thH 
inVtruPHntDtion� DnG thHn GiVtillHG ZDtHr DV D ¿nDl rinVH in 
orGHr to PiniPi]H thH FoPSroPiVing H൵HFt oI 1D2&l on 
SriPHr�rHVin�VHDlHr Sol\PHri]Dtion� DnG to DFhiHYH bHttHr 
DGhHVion oI thH VHDlHrV b\ SHrPitting SHnHtrDtion oI VHDlHrV 

����into GHntinH tubulHV.
 ��$FForGing to InglH  lDtHrDl FonGHnVDtion oI guttDSHrFhD 
iV thH PoVt ZiGHl\ uVHG PHthoG oI obturDting root FDnDlV 
ZhiFh iV in DFForGDnFH Zith thH SrHVHnt VtuG\ ZhHrH root 
FDnDl obturDtion ZDV GonH b\ lDtHrDl FonGHnVDtion tHFhniTuH 
bHFDuVH it iV D PoVt ZiGHl\ rHFoPPHnGHG DnG D SroYHn 

�����FlDVViF tHFhniTuH. 

 3HnHtrDtion oI HnGoGontiF VHDlHrV into GHntinDl tubulHV 
GHFrHDVHV thH intHrIDFH bHtZHHn thH PDtHriDl DnG thH GHntin 
DnG H[Hrt DntibDFtHriDl H൵HFtV DgDinVt bDFtHriD thDt rHViGH 

�����Zithin thHVH DrHDV hDV bHHn ZHll HVtDbliVhHG.  6HDlHrV thDt 
GiVSlD\ grHDtHr SHnHtrDtion Zill SotHntiDll\ hDYH D grHDtHr 
SroSHnVit\ to HntoPb YiDblH bDFtHriD Zithin tubulHV� 
iVolDting thHP IroP SotHntiDl nutriHnt VourFHV.
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 7hH SHnHtrDbilit\ oI rHVin VHDlHrV into DFFHVVor\ DnG 
lDtHrDl FDnDlV PD\ bH D IunFtion oI thHir Sh\ViFDl SroSHrtiHV 
liNH ÀoZ� VurIDFH tHnVion� Volubilit\� ZorNing DnG VHtting 

����tiPH.  )loZ iV iPSortDnt DV it rHÀHFtV itV Dbilit\ to SHnHtrDtH 
into VPDll irrHgulDritiHV DnG rDPi¿FDtionV oI thH root FDnDl 
V\VtHP DnG GHntinDl tubulHV DnG HntHr un�inVtruPHntHG 

��DFFHVVor\ root FDnDl DnDtoP\.
 0orHoYHr� ÀoZ Dlong Zith thH VHDlHr
V DntiPiFrobiDl 
H൵HFtiYHnHVV PD\ DiG thH GiVinIHFtion oI thH root FDnDl 
V\VtHP. 0oVt HnGoGontiF VHDlHrV DrH SVuHGoSlDVtiF Vo thDt 
YiVFoVit\ iV rHGuFHG DnG ÀoZ iV inFrHDVHG ZhHn VhHDr rDtH 

��inFrHDVHV Guring FoPSDFtion . 7hiV VhoulG IDFilitDtH VHDlHr 
ÀoZ into DFFHVVor\ DnDtoP\. 3h\ViFDll\ thH SHnHtrDtion oI D 
liTuiG �unFurHG rHVin� into D SorouV VoliG �GHntin� iV 

��GHVFribHG b\ :DVhburn HTuDtion . 7hiV HTuDtion DVVuPHV 
thDt thH SorouV VoliG iV D bunGlH oI oSHn FDSillDriHV� in thiV 
FDVH thH SHnHtrDtion oI thH liTuiG iV GriYHn b\ FDSillDr\ 

��IorFH.  

 6urIDFH tHnVion oI ¿lling PDtHriDlV GHtHrPinHV thH GHSth 
oI thHir SHnHtrDtion into GHntinDl tubulHV� thH loZHr thH 

��������tHnVion� thH highHr thH SHnHtrDtion lHYHl  DnG thiV FoulG 
FonFHiYDbl\ iPSroYH thH VHDling Dbilit\ oI thH root FDnDl 
V\VtHP b\ inFrHDVing thH VurIDFH DrHD FontDFt oI ¿ling 

�����PDtHriDlV to SrHSDrHG FDnDl ZDllV .

 3ol\PHri]Dtion VhrinNDgH iV oItHn DVVoFiDtHG Zith rHVin 
VHDlHrV. &DYit\ Fon¿gurDtion IDFtor �F�IDFtor� iV thH rDtio oI 

�thH bonGHG to unbounGHG VurIDFH DrHD  ZhHrH thH YoluPH oI 
PonoPHrV iV rHGuFHG� ZhiFh FrHDtHV Vu൶FiHnt VhrinNDgH 
VtrHVVHV to GHbonG thH PDtHriDl IroP thH GHntin� thHrHb\ 
GHFrHDVing rHtHntion DnG inFrHDVing lHDNDgH. $V thH 
thiFNnHVV oI thH DGhHViYH PDtHriDl or VHDlHr iV rHGuFHG� thH 
YoluPHtriF VhrinNDgH iV rHGuFHG� ZhiFh rHVultV in D rHGuFtion 

��oI VhrinNDgH VtrHVV�V�IDFtor�.
 :ithin thH liPitDtionV oI thH SrHVHnt VtuG\� thH lHDVt 
GHSth oI SHnHtrDtion DPongVt thH thrHH grouSV ZDV ZitnHVVHG 
in *rouS I DnG thH PHDn GHSth oI SHnHtrDtion VHHn in thH 
ForonDl thirG ZDV ���P� ���P in thH PiGGlH thirG� ��P Dt 
thH DSiFDl thirG ZhHrHDV *rouS II hDG D PorH SHnHtrDtion 
FoPSDrHG to *rouS I but VhoZHG lHV SHnHtrDtion ZhHn 
FoPSDrHG to *rouS III Zith D PHDn SHnHtrDtion oI ���P Dt 
thH ForonDl thirG� ���P Dt thH PiGGlH thirG� �� �P Dt thH 
DSiFDl thirG.

 *rouS III H[hibitHG thH PD[iPuP SHnHtrDtion GHSth into 
thH rDGiFulDr GHntinDl tubulHV FoPSDrHG to *rouS I DnG 
*rouS II. 7hH PHDn GHSth oI SHnHtrDtion Dt thH ForonDl thirG 

ZDV ���P� ��P Dt thH PiGGlH thirG� �� �P Dt thH DSiFDl thirG. 
��  .oNNDV Ht Dl.������ H[DPinHG thH inÀuHnFH oI thH 

VPHDr lD\Hr on GHntinDl tubulH SHnHtrDtion GHSth oI $+ 3luV� 
$SH[it� DnG 5oth ��� root FDnDl VHDlHrV ZhHrH $+ SluV 
GiVSlD\HG GHHSHr SHnHtrDtion thDn thH ]inF o[iGH HugHnol 
�=2(� bDVHG VHDlHr ZhiFh ZDV in DFForGDnFH Zith thH 
SrHVHnt VtuG\.

�  *hDrib Ht Dl. ������  DVVHVVHG thH rHVin GHntin intHrIDFH 
DnG FoPSDrHG thH DYHrDgH GHSth oI GHntin tubulH VHDlHr 
SHnHtrDtion in thH ForonDl� PiGGlH DnG DSiFDl thirG oI DntHrior 
tHHth obturDtHG Zith (SiShDn\ obturDtion V\VtHP uVing 
&onIoFDl PiFroVFoS\ DnG VhoZHG thDt thHrH ZDV 
Vigni¿FDntl\ lHVV SHrFHntDgH oI VHDlHr SHnHtrDtion in thH 
DSiFDl VHFtionV thDn thH PiGGlH or ForonDl VHFtion. 7hH 
rHVultV oI SrHVHnt VtuG\ FoinFiGH Zith thiV VtuG\ VhoZing 
PD[iPuP SHnHtrDtion oI thH VHDlHrV Dt thH ForonDl thirG� 
IolloZHG b\ thH PiGGlH thirG DnG PiniPDl in thH DSiFDl thirG.

 5HgionDl YDriDtion in thH GHSth oI tubulDr SHnHtrDtion 
�����������hDV bHHn GHPonVtrDtHG b\ D nuPbHr oI DuthorV.  7hH 

DSiFDl GHntin GiVSlD\V lHVV tubulH GHnVit\ Zith VoPH DrHDV 
FoPSlHtHl\ GHYoiG oI tubulHV H[hibit VFlHroViV oI GHntin 
ZhiFh PD\ SrHYHnt SHnHtrDtion oI irrigDting VolutionV DnG 

��������root FDnDl VHDlHrV.  

 $ SriPHr iV uVHG to FonGition thH ZDllV oI thH root FDnDl 
Srior to thH VHDlHr DSSliFDtion thDt oSHnV thH GHntinDl tubulH 
b\ rHPoYing thH VPHDr lD\Hr� thuV IDFilitDting grHDtHr DPount 
oI SHnHtrDtion into thH GHntinDl tubulHV. In thH VHDlHrV thDt 
ZHrH tHVtHG 2nl\ 5HVilon�(SiShDn\ iV to bH uVHG Zith D VHlI 

���� HtFhing SriPHr Srior to thH DSSliFDtion oI thH VHDlHr.
7hHrHIorH SrobDbl\ D grHDtHr SHnHtrDtion Dt Dll thH thrHH 
lHYHlV ZDV VHHn Zith *rouS III�5HVilon�(SiShDn\ GuH to thH 
DSSliFDtion oI VHlI HtFhing SriPHrV. 

 :ith thH othHr VHDlHrV� SriPHrV DrH not to bH uVHG� 
thHrHIorH thH SHnHtrDtion PD\ bH GHSHnGHnt on thH VPHDr 
lD\Hr rHPoYDl b\ ��� ('7$ DnG thH Sh\ViFDl SroSHrtiHV oI 
thH VHDlHr. $+ ±3luV DnG =2( hDYH D rHDVonDblH VHtting tiPH 
DnG thHir ÀoZ SroSHrtiHV HnDblH thHP to SHnHtrDtH into thH 
GHntinDl tubulHV. 7hH t\SH� Vi]H DnG VhDSH oI thH ¿llHrV PD\ 
DlVo SlD\ Dn intHgrDl rolH DnG inÀuHnFH thH SHnHtrDtion oI 
rHVin VHDlHrV.

 InForSorDting nDno¿llHrV into nHZHr VHDlHrV PD\ 
HnhDnFH thHir SHnHtrDtion into thH rDGiFulDr GHntinDl tubulHV 
DnG hHlS in GHFrHDVing thH VHDlHr � GHntin intHrIDFH. +oZHYHr 
)urthHr VtuGiHV DrH rHTuirHG to VubVtDntiDtH thHVH rHVultV.
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Conclusion
The following conclusions were drawn from this study:

 �. 7hH PD[iPuP SHnHtrDtion oI Dll thH thrHH VHDlHrV 
ZDV VHHn in thH ForonDl thirG� IolloZHG b\ thH 
PiGGlH thirG DnG lHDVt or nHgligiblH in thH DSiFDl 
thirG.

 �. $Pong thH VHDlHrV tHVtHG� thH PD[iPuP GHSth oI 
SHnHtrDtion in thH rDGiFulDr GHntinDl tubulHV ZDV 
obVHrYHG in *rouS III � (SiShDn\ VHDlHr.

 �. *rouS ± II $+ 3luV VHDlHr hDG Vigni¿FDntl\ grHDtHr 
SHnHtrDtion into GHntinDl tubulHV FoPSDrHG to 
*rouS I � =inF 2[iGH (ugHnol VHDlHr but 
SHnHtrDtion ZDV Vigni¿FDntl\ lHVV DV FoPSDrHG to 
*rouS III � (SiShDn\ VHDlHr.

 �. *rouS I ± =inF 2[iGH (ugHnol VHDlHr VhoZHG 
Vigni¿FDntl\ PiniPuP SHnHtrDtion FoPSDrHG to 
*rouS I ± $+ 3luV VHDlHr DnG *rouS III ± (SiShDn\ 
VHDlHr.

 5HVilon iV VuVFHStiblH to DlNDlinH h\Grol\ViV b\ 
bDFtHriDl�VDliYDr\ Hn]\PHV DnG HnGoGontiFDll\ rHlHYDnt 

��bDFtHriD  thDt ZDrrDntV IurthHr inYHVtigDtion in orGHr to hDYH 
IurthHr inVight to thH H൵HFtiYHnHVV oI thHVH PDtHriDlV.
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Abstract
Aim : 7o DVVHVV thH DZDrHnHVV Dbout orDl hHDlthFDrH in GogV 
DnG thH VtDtuV oI FurrHnt orDl FDrH SroYiGHG to thH GogV b\ 
thHir FDrHtDNHrV.

Materials and Methods : $ TuHVtionnDirH FonViVting oI �  
FloVHG HnGHG TuHVtionV ZHrH SroYiGHG to �� Gog oZnHrV IroP 
YDriouV SDrtV oI 0uPbDi Dt rDnGoP FonViVting oI TuHVtionV 
rHlDtHG to gHnHrDl hHDlth FDrH� IHHGing SDttHrnV DnG t\SH oI 
orDl h\giHnH SrDFtiVHG. 5HVultV obtDinHG IroP thiV GDtD VhDll 
bH VubMHFtHG to VtDtiVtiFDl DnDl\ViV. �)ig.I�

Results : 0orH thDn hDlI oI thH SDrtiFiSDntV SDiG littlH to no 
DttHntion Dbout thHir GogV
 orDl h\giHnH DnG ZHrH unDZDrH oI 
thH FonVHTuHnFHV oI SHrioGontDl GiVHDVH in thHir SHtV.

Conclusion : It iV iPSHrDtiYH thDt DZDrHnHVV PuVt bH rDiVHG 
Dbout thH nHHG oI orDl h\giHnH in GogV DnG HGuFDtH thH 
oZnHrV Dbout D SroSHr GiHt DnG orDl h\giHnH SrDFtiFHV. 

Key words : 'ogV� 2rDl GiVHDVHV� 3Ht GHntDl FDrH� 3Ht 2rDl 
+\giHnH

Introduction
 3HrioGontDl GiVHDVH hDV bHHn iGHnti¿HG DV PDMor orDl 

�GiVHDVH in GoPHVtiF SHtV Ior Dt lHDVt �� \HDrV . It hDV bHHn 
HVtiPDtHG� thDt b\ � \HDrV oI DgH� ��� oI GogV hDYH VoPH 

�IorP oI SHrioGontDl GiVHDVH .  'r. -Dn %HlloZV� D 'iSloPDtH 
oI thH $PHriFDn 9HtHrinDr\ 'HntDl &ollHgH� bHliHYHV gooG 
GHntDl h\giHnH FDn inFrHDVH D Gog
V liIHVSDn b\ DV PuFh DV D 
thirG. ³:hHn D FliHnt DVNV PH hoZ long thHir SuSS\ Zill liYH� 
I uVuDll\ rHVSonG ����� \HDrV iI \ou bruVh thHir tHHth GDil\... 
����� \HDrV iI \ou Gon
t�´ VDiG 'r. %HlloZV. 

 $V in huPDnV� thH GiVHDVH oItHn FDuVHV YDr\ing lHYHlV oI 
�GiVFoPIort to thH D൵HFtHG DniPDl .  0orHoYHr� thHrH iV Vtrong 

FirFuPVtDntiDl HYiGHnFH thDt D IoFuV oI inIHFtion in thH orDl 
FDYit\ PD\ FDuVH GiVHDVH oI GiVtDnt orgDnV �'H%oZHV Ht Dl. 
�����. &onVHTuHntl\� SrHYHnting SHrioGontDl GiVHDVH iV 
iPSortDnt Ior thH gHnHrDl hHDlth DnG ZHll bHing oI FoPSDnion 

�DniPDlV . $V orDl hHDlthFDrH VSHFiDliVtV� ZH VhoulG H[SDnG 
our hori]onV DnG tDNH rHVSonVibilit\ Ior thH SrHYHntion oI 
GHntDl GiVHDVHV in huPDnV DV ZHll DV thHir IDithIul 

FoPSDnionV. 0Dn\ IDFtorV FontributH toZDrGV thH orDl hHDlth 
VtDtuV oI D SHt� DnG VoPH oI thHVH PD\ bH inÀuHnFHG b\ thH 

�oZnHr . It iV NnoZn thDt GiHt DnG lHYHl oI orDl hoPH FDrH DrH 
oZnHr�FontrollHG IDFtorV thDt SlD\ D rolH in GHtHrPining thH 

�orDl hHDlth VtDtuV oI GogV .

 6inFH thH VolH rHVSonVibilit\ oI thH SHt liHV Zith thH 
oZnHrV� thH\ VhoulG bH PDGH DZDrH DnG HGuFDtHG rHgDrGing 
bDViF orDl h\giHnH DiGV DnG hHDlth\ IHHGing SrDFtiFHV Ior thHir 
SHtV. 7hHrH iV YDriDbilit\ in thH DZDrHnHVV oI hHDlth 
FonVHTuHnFHV oI IHHGing DnG GHntDl h\giHnH Zithin thH 
VoFiHt\� thHrHIorH� FonVtDnt Ponitoring oI thH VituDtion iV 

�rHTuirHG .  2nl\ thHn FDn ZH FDll thHVH DniPDlV our SHtV in 
thH truH VHnVH. +HnFH thH SrHVHnt VurYH\ ZDV FonGuFtHG to 
HYDluDtH thH FurrHnt VtDtuV oI orDl hHDlth FDrH SroYiGHG Ior thH 
GogV b\ thH SHt oZnHrV.

Material and Method
 $ SrH�YDliGDtHG TuHVtionnDirH ZDV uVHG FontDining � 
FloVH HnGHG TuHVtionV �)ig ��� rHgDrGing gHnHrDl hHDlthFDrH 
SroYiGHG� orDl hDbitV� IHHGing SrDFtiFHV� DnG GHgrHH oI 
DZDrHnHVV. 'og oZnHrV SDrtiFiSDting in thH VurYH\ ZHrH 
VHlHFtHG Dt rDnGoP� IroP Gi൵HrHnt DrHDV in 0uPbDi DnG oI 
Gi൵HrHnt bDFNgrounGV. $ VDPSlH Vi]H oI �� Gog oZnHrV ZDV 
VHlHFtHG. $ll thH GDtD obtDinHG ZDV VubMHFtHG to VtDtiVtiFDl 
DnDl\ViV. $n inIorPHG FonVHnt ZDV tDNHn IroP thH Gog 
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oZnHrV bHIorH thHir SDrtiFiSDtion in thiV VtuG\. 7hH HthiFDl 
FHrti¿FDtH Ior FonGuFting thiV VurYH\ ZDV obtDinHG IroP thH 
HthiFV FoPPittHH.

Results
 3DrtiFiSDnt SHt oZnHrV ZHrH DVNHG Dbout IrHTuHnF\ oI 
YHt YiVitV� ��� rHVSonGHG VD\ing thH\ onl\ YiVitHG thH YHt DV 
DnG ZhHn rHTuirHG� not IolloZing Dn\ routinH or VFhHGulHG 
FhHFNuSV. �)ig. II� ��� oI SDrtiFiSDntV IHG thHir SHtV D 
Pi[turH oI hoPH FooNHG DnG FoPPHrFiDll\ DYDilDblH SDFNHG 
IooGV. �7DblH. I�

 

 ��� oI SDrtiFiSDntV hDYH nHYHr H[DPinHG thHir SHt
V orDl 
FDYit\. �)ig. III� $bout ���th oI SHt oZnHrV SroYiGHG no IorP 

oI orDl FDrH Ior thHir SHtV� ZhilH ��� SroYiGHG PorH thDn onH 
oI thH IolloZing PHthoGV� FhHZ to\V� gDu]H FlHDning� tooth 
bruVhing onFH D ZHHN. �)ig. 9�

 

 

 2nl\ D PHDgrH ��� oI thH SDrtiFiSDntV hDG bHHn 
rHFoPPHnGHG SroIHVVionDl tooth FlHDning b\ thHir YHtV. 
�)ig. I9�

 

'iHt IolloZHG
0i[HG 3DFNHG +oPH FooNHG

��� ��� ���

Figure II

Table I

Figure III

Figure V

Figure IV

Figure I
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 ��� oI thH SDrtiFiSDntV FoPSlDinHG thDt thHir SHtV 
Vu൵HrHG IroP bDG brHDth �hDlitoViV� on D rHgulDr bDViV.

 �)ig. 9I�

 

 ��� oI thH SDrtiFiSDntV FonIHVVHG to hDYing nHYHr 
bothHrHG to obVHrYH Ior orDl GiVHDVH in thHir SHt� ZhilH ��� 
rHSortHG GHtHriorDting orDl hHDlth. �)ig. 9II�

 

 0orH thDn hDlI oI thH SDrtiFiSDntV ZHrH not DZDrH thDt 
SHrioGontDl GiVHDVH FDn FDuVH V\VtHPiF GiVHDVH lHDGing to 
VhortHning oI thH liIHVSDn DnG SrHPDturH GHDth oI thHir PoVt 
lo\Dl FoPSDnion DniPDlV. �)ig. 9III�

 $bout hDlI thH SDrtiFiSDntV FonIHVVHG thDt thH\ ZHrH not 
DZDrH oI thH iPSortDnFH oI orDl h\giHnH in GogV. �7DblH. II�

Discussion
 It iV IDVFinDting to NnoZ thDt� liNH huPDnV� GogV too hDYH 
onl\ � VHtV oI tHHth� i.H. thH\ DrH GiShoGontV� hDYing SriPDr\ 
DnG SHrPDnHnt GHntition. 7hH SriPDr\ tHHth H[IoliDtH b\ thH 
DgH oI � PonthV� IolloZHG b\ HruStion oI thH SHrPDnHnt 
VuFFHVVorV ZhiFh lDVt D liIHtiPH. 8nliNH huPDnV� GogV DrH not 
D൵HFtHG b\ DHVthHtiFV DnG ShonHtiFV. +oZHYHr� liNH huPDnV� 
rHGuFHG PDVtiFDtor\ H൶FiHnF\ DGYHrVHl\ D൵HFtV our SHtV too� 
Dlong Zith FDuVing D gHnHrDli]HG IHHling oI GiVFoPIort to thH 
DniPDl. 2ur SHtV DrH unIortunDtH� DV onFH thH tooth iV loVt� 
thHrH DrH no SroYiVionV Ior rHVtorDtiYH or rHhDbilitDtiYH 
trHDtPHntV Ior thHP� liNH GHnturHV or iPSlDntV Ior uV huPDnV. 
+HnFH� it iV VolHl\ thH rHVSonVibilit\ oI thH oZnHrV to SroYiGH 
Ior thH ZHllbHing oI thHir SHtV. 7hH ¿rVt VtHS to Iul¿lling thiV 
rHVSonVibilit\ iV HGuFDtion DnG FrHDting DZDrHnHVV in thH 
right GirHFtion.

 7hrough thH VurYH\� it ZDV IounG thDt PoVt SHt oZnHrV 
GiG onl\ tDNH thHir SHtV to thH YHt ZhHn thH\ IHlt it ZDV 
rHTuirHG� DnG GiG not IolloZ Dn\ VFhHGulHG or routinH 
FhHFNuSV. %\ thH tiPH thH oZnHr rHDliVHV thHir SHt iV ViFN� thH 
DniPDl iV uVuDll\ Vu൵Hring IroP D FHrtDin VHriouV GHgrHH oI 
GHbilitDting illnHVV. 7hH YHtHrinDriDn SrHVFribHV DnG trHDtV thH 
FhiHI FoPSlDint� oItHn oYHrlooNing thH orDl FDYit\ bHFDuVH oI 
thH VtDtH oI GiVtrHVV thH DniPDl iV in. It iV rHFoPPHnGHG thDt 

Figure VII

Figure VIII

:oulG \ou VD\ \ou DrH DZDrH oI orDl 
h\giHnH iPSortDnFH in GogV"

<HV 1o

��� ���

Table II

Figure VI
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Dll GogV bH HYDluDtHG Dt lHDVt DnnuDll\ b\ D YHtHrinDriDn to 
DVVHVV thH nHHG Ior SrHYHntiYH GHntDl FDrH SHrIorPHG unGHr 

�DnDHVthHViD .

 3HrioGontDl GiVHDVH VhDrHV thH PDMor burGHn oI orDl 
GiVHDVHV in SHtV� DnG iV PoVtl\ FonViGHrHG D GiHt rHlDtHG 

�GiVorGHr . $ VoIt GiHt FDuVHV DFFuPulDtion oI bDFtHriDll\ 
�Foloni]HG GHntDl SlDTuH . :hilH IHHGing VoIt GiHtV hDV 

rHFHntl\ bHFoPH YHr\ SoSulDr Zith Gog oZnHrV� SroSHr orDl 
h\giHnH� ZhiFh iV SroYHn to SrHYHnt H൵HFtiYHl\ SHrioGontDl 

�DnG othHr orDl GiVHDVHV� iV rDrHl\ SroYiGHG .  $bout ��� oI 
thH SHt GogV IHG HithHr D hoPHPDGH or FoPPHrFiDl t\SH GiHt 
VhoZHG hHDY\ FDlFuluV GHSoVition Dt thH DgH oI �� PonthV 
DnG thH gingiYDl inÀDPPDtion bHFDPH PorH VHYHrH Zith 

�inFrHDVing DgH . $SSroSriDtH inVtruFtionV FonFHrning GHntDl 
h\giHnH to thH SHt oZnHrV VhoulG bH hHlSIul to loZHr thH 

�inFiGHnFH oI GHntDl GiVorGHrV in D Gog SoSulDtion . 

 $V HYiGHnFHG b\ nuPHrouV VtuGiHV� GDil\ tooth�bruVhing 
rHPDinV thH VinglH PoVt H൵HFtiYH ZD\ oI PDintDining 

�FliniFDll\ hHDlth\ gingiYDH . 'Dil\ tooth�bruVhing VhoulG bH 
thH rHFoPPHnGDtion to thH Gog oZnHr irrHVSHFtiYH oI GiHtDr\ 

�rHgiPHn . +oZHYHr� rHGuFtion oI SlDTuH b\ GiHtDr\ tH[turH iV 
�D uVHIul DGMunFtiYH PHDVurH DnG VhoulG bH rHFoPPHnGHG . 

)ooG Zith grHDtHr NibblH Vi]H DnG hDrG� Gr\ tH[turH iV 
rHFoPPHnGHG. 7hH uVH oI FhHZ to\V VhoulG bH HnFourDgHG 
DV FhHZing PHFhDniFDll\ GiVruStV thH DFFuPulDting SlDTuH� 
DnG iV thHrHIorH D VHlI�FlHDning DFtion �+HnnHt� �����. 
&hHZing DlVo VtiPulDtHV thH ÀoZ oI VDliYD� ZhiFh FontDin 

�DntibDFtHriDl DgHntV thDt hHlS FlHDn thH Pouth .

 &DninH SHrioGontDl GiVHDVH unTuHVtionDbl\ lHDGV to 
�hDlitoViV . 7hH DVVoFiDtion oI orDl PDloGour Zith SHrioGontDl 

GiVHDVH in GogV iV Dn iPSortDnt iVVuH� DV thiV PD\ bH thH ¿rVt 
�FliniFDl Vign oI orDl GiVHDVH notiFHG b\ thH oZnHr . :hHn 

DVNHG Dbout orDl PDloGour� Vigni¿FDnt SHrFHntDgH oI 
SDrtiFiSDntV FonIHVVHG thHir SHtV Vu൵Hr IroP hDlitoViV� 
FontrDr\ to thH SHrFHntDgH oI SDrtiFiSDntV DFtuDll\ NnoZing 
hDlitoViV DV Dn iPSortDnt inGiFDtor oI orDl GiVHDVH� DnG DlVo to 
thH SHrFHntDgH oI SDrtiFiSDntV Zho DFtuDll\ gHt GoFtor
V 
FonVultDtion.

 $n DGGitionDl FonFHrn Zith SHrioGontDl GiVHDVH iV itV 
DVVoFiDtion Zith Dn inFrHDVHG riVN oI GHYHloSing V\VtHPiF 
GiVHDVH rHVulting IroP thH rHlHDVH oI inÀDPPDtor\ FHllV DnG 
b\�SroGuFtV in rHVSonVH to bDFtHrDHPiD.  7hH PoVt 
FoPPonl\ FitHG VHFonGDr\ orgDn V\VtHP D൵HFtHG b\ 

�SHrioGontDl GiVHDVH iV thH FDrGioYDVFulDr V\VtHP . &roVV 
VHFtionDl� FDVH Fontrol DnG longituGinDl VtuGiHV hDYH VhoZn 
thiV DVVoFiDtion iV huPDnV� ZhilH obVHrYDtionDl VtuGiHV hDYH 

SointHG to thH VDPH DVVoFiDtion in GogV. 7hH DuthorV 
thHrHIorH FonFluGHG thDt grHDtHr DZDrHnHVV oI thH iPSortDnFH 
oI FDninH GHntDl hHDlth DnG routinH SrHYHntiYH FDrH ZoulG 

��iPSroYH oYHrDll hHDlth . 

 7hH $PHriFDn 9HtHrinDr\ 'HntDl 6oFiHt\ FDutionV SHt 
guDrGiDnV thDt� ³2rDl bDFtHriD Zill bH ¿ltHrHG out b\ thH 
NiGnH\ DnG liYHr� DnG FDn FDuVH PiFro DbVFHVV Zithin thHVH 
orgDnV. 7hiV lHDGV to D GHFrHDVH in IunFtion oI thHVH YitDl 
orgDnV oYHr tiPH. In DGGition� it hDV bHHn VuggHVtHG thDt thHVH 
bDFtHriD FDn bHFoPH DttDFhHG to thH hHDrt YDlYHV DnG FDuVH D 

��GiVHDVH FDllHG HnGoFDrGitiV.´ 
 7hH golG VtDnGDrG oI SrHYHntiYH FDrH iV GDil\ tooth 
bruVhing oI thH GogV tHHth but thiV iV not DlZD\V SrDFtiFDl DnG 
FDrHtDNHr FoPSliDnFH iV t\SiFDll\ loZ. 7hH VHFonG bHVt 
oStion Ior SrHYHntiYH FDrH iV to IHHG DSSroYHG GHntDl GiHtV 

�DnG trHDtV . 'HntDl VnDFNV SroYiGH D FonYHniHnt DnG 
HnMo\DblH ZD\ oI PDintDining SHt orDl h\giHnH� ZhilH DlVo 

�hHlSing to VtrHngthHn thH SHt�oZnHr bonG .

 $nothHr FoinFiGHntDl� but DPuVing ¿nGing oI thiV VtuG\ 
ZDV thDt D IHZ SHt oZnHrV� Zho VtriFtl\ DGhHrH to D YHgHtDriDn 
GiHt� SroYiGHG onl\ SlDnt VourFHG IooGV Ior thHir SHtV� thuV 
FoPSHlling thHVH FDninHV to liYH liNH hHrbiYorHV.

 In othHr FountriHV� PDMor VtHSV DrH bHing tDNHn to DGGrHVV 
thH SroblHP oI lDFN oI DZDrHnHVV oI orDl h\giHnH in SHtV 
DPong SHt oZnHrV. 6oPH VuFh PHDVurHV DrH� thH ³3Ht 6PilH 
&DPSDign´ FonGuFtHG in thH 8nitHG .ingGoP� DnG thH 
FHlHbrDtion oI 1DtionDl 3Ht 'HntDl +HDlth 0onth� DFForGing 
to $PHriFDn 9HtHrinDr\ 0HGiFDl $VVoFiDtion� in )HbruDr\ 
HYHr\ \HDr. 1oZDGD\V� VuFh FDPSDignV DrH VtDrting to gHt thH 
PuFh rHTuirHG notiFH DnG HnFourDgHPHnt in InGiD.

 :H� thH PoVt HYolYHG DniPDl VSHFiHV� VtDrtHG Zith thH 
GoPHVtiFDtion DnG DGoStion oI GogV oYHr ������ \HDrV Dgo. 
7hHrHIorH� it iV VolHl\ uS to uV to PDNH VurH ZH DrHn
t Going 
PorH hDrP to our PoVt IDithIul FoPSDnionV� thDn gooG.

Conclusion: 
 It iV DSSDrHnt IroP thH VtuG\ thDt thHrH iV Vtill D nHHG to 
rDiVH DZDrHnHVV oI orDl hHDlth SroblHPV in GogV DnG to 
HGuFDtH oZnHrV in thH bHnH¿tV oI D GDil\ orDl FDrH rHgiPHn 
DnG Dn DSSroSriDtH GiHt. 7hiV Zill� in thH truH VHnVH� PDNH uV 
huPDn bHingV thH bHVt IriHnGV oI our bHloYHG SHtV.
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(Figure III)
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   Author      Basis of proposed classification

1,2Cell Of Origin:  
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Abstract
Systemic diseases have been frequently known to cause a 
variety of signs and symptoms in oral cavity. One such 
systemic disease causing bony changes in the oral cavity is 
secondary hyperparathyroidism. This disease occurs in any 
condition that causes chronic hypocalcaemia; commonest 
causes being vitamin D deficiency and chronic kidney 
diseases. This article will be discussing a case of a 25 year old 
male with chronic renal failure and presenting with bony 
changes in maxilla and mandible.
Key words: Secondary hyperparathyroidism, Chronic renal 
failure, Oral manifestations of renal disorder.

Introduction
 Serum calcium and phosphorus levels are regulated by 
parathyroid glands and kidneys. Low levels of serum 
calcium, stimulates the release of Parathyroid hormone 
which causes an efflux of calcium ions from the bones and 
facilitates calcium reabsorption by the kidneys thereby 

1maintaining levels .Hyperparathyroidism [HPT] is a disorder 
characterized by an excessive production of parathyroid 
hormone. Depending on the cause, HPT can be characterized 
into primary, secondary, tertiary and quaternary 

2forms .Secondary Hyperparathyroidism results when there is 
increase in secretion of parathormone in response to lowered 
serum calcium level, due to some predisposing systemic 
condition, most commonly renal failure and Vitamin D 

3deficiency .

 Here, we present a case of secondary hyperparat-
hyroidism as a corollary to chronic renal failure with 
emphasis on its oral manifestations.

Case Report
 A 25-year-old male reported to Department of Oral 

Medicine and Oral Radiology, Government Dental College 

and Hospital, Mumbai, with the chief complaint of gradually 

enlarging, painless swelling on both sides of the upper jaw 

since 2 - 3 months. The patient had h/o hypertension since 8 

years for which he was taking beta blockers-Metoprolol 

25mg once daily. He was also suffering from chronic renal 

failure and was under regular dialysis since 2 years. He had 

no habits, and his family history was unremarkable.

GENERAL EXAMINATION: The patient had a normal 

built and gait. There was absence of lunula on all his finger 

nails. 

EXTRA-ORAL EXAMINATION: Slight midfacial 

expansion was noted bilaterally extending from outer 

canthus of the eyes upto the ala-tragus line on both sides. 

[Figure I &II ].

Figure I : Mild mid-facial expansion of the face
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INTRAORAL EXAMINATION:  A bony hard, non-tender, 
expansile swelling was noted bilaterally in the palatal region 
extending from behind the naso-palatine foramen upto the 
mesial aspect of the first molars. Mandibular arch showed 
slight expansion of the buccolingual cortical plates in 
posterior regions bilaterally [Figure III].

After evaluating the history and clinical examination, 
provisional diagnosis of benign tumor/cyst was made and 
following differential diagnosis were considered - Secondary 
hyperparathyroidism and Central giant cell granuloma.

Radiographic Findings

The orthopantomogram revealed generalized loss of 
lamina dura[ Figure IV] reduced  bone density, haziness and 
alteration of normal trabecular pattern ('ground glass 
appearance'), loss of cortication of the inferior border of the 
mandible, thinning of cortical boundary of inferior alveolar 

nerve canal, loss of cortication in the medial and posterior 
walls of maxillary sinus and floor of the maxillary sinuses 
was not traceable bilaterally.
 The posterior- anterior skull view revealed typical, 'salt 
and pepper' appearance over calvarium. Hand and wrist 
radiograph revealed subperiosteal erosion over tips of 
phalanges [Figure V]. 

Cone Beam Computed Tomography [CBCT] 
examination revealed generalized resorption of the 
visualized skull bones [Figure VI &VII], bicortical 

Figure II : Absence of lunula of nails

Figure III : Showing expansion of maxillary palatal region (right)
and mild expansion of mandibular posterior region(left)

Figure IV : Orthopantomogram showing generalized loss 
of lamina dura and generalized haziness due decalcification

Figure V : Hand and wrist radiograph showing erosion of 
terminal phalanges (left) & PA skull view showing 
‘Salt and pepper’ appearance (right)

Figure VII : Sagittal section showing loss of lamina dura
and osteoporotic changes of bone

Figure VI : Coronal section of CBCT showing buccolingual
expansion of mandible (left) & Axial section showing altered
trabecular pattern (right)



expansion of mandibular posterior region with thinning of the 
cortical outlines, interior of the lesion showed mixed 
radiodensity and sagittal section showed generalized 
osteoporotic changes in the base of the skull, vertebrae and 
mandible.

After correlating history of systemic condition of renal 
failure with clinical and radiographic examination, a 
provisional diagnosis of secondary hyperparathyroidism was 
made. The following radiographic differential diagnosis of 
secondary hyperparathyroidism, polyostotic fibrous 
dysplasia and Paget's disease were considered.

The laboratory investigations confirmed blood 
biochemistry changes [Table 1], which could be correlated 

to those associated with secondary hyperparathyroidism. The 
patient was referred to department of Endocrinology for 
further management and currently is under follow-ups.

Discussion
Hyperparathyroidism was first described by Von 

Recklinghausen in 1891, presenting its systemic effects. Its 
oral manifestations were reported in 1945 by Weinmann in 

4the mandible . Hyperparathyroidism occurs due to increased 
activity of the parathyroid glands, either from an intrinsic 
abnormal change or due to extrinsic factors affecting calcium 
homoeostasis  Depending on the cause, it can be .
characterized into following forms – a] Primary 
Hyperparathyroidism  Usually caused by a tumor (adenoma -

5in 85% of all cases) or hyperplasia of the gland , b] Secondary 
Hyperparathyroidism- Low serum calcium levels in different 
physiologic or pathologic conditions like renal failure, 
intestinal malabsorption syndrome, decrease of Vitamin D 

6production, tr igger release of PTH , c] Tertiary 

Hyperparathyroidism- When long-standing secondary 
hyperplasia becomes autonomous in spite of correction of the 

3u n d e r l y i n g  s t i m u l a n t  a n d  d ]  Q u a t e r n a r y 
Hyperparathyroidism- When long standing primary 
adenoma after surgical removal relapses again with adenoma 

2formation .

HPT is generally seen in middle-aged patients (30–60 
years) with female predominance and male: female ratio of  
1:1.7. In the present case, the patient was a 25-year-old male. 
Symptoms and clinical signs often relate with chronic 
hypercalcaemia rather than to increased PTH. Signs and 
symptoms are classically described as abdominal groans, 
kidney stones, tender bones, psychic moans, and fatigue 

7overtones . In the systematic review done by Palla et al 
including 254 patients, facial asymmetry was the primary 
presenting feature in 78.0% of the cases. 40.8% of the cases 
presented with bony pathologies in the mandible, while in the 

8maxilla it was 29.4%, and 29.8% included both the jaws .  
This case presented with chief complaint of gradually 
enlarging swelling leading asymmetry of face.

 Radiographic changes commonly observed includes 
osteopenia, loss of cortication of mandibular canals and 
blurring of normal trabecular pattern causing ground glass 

7appearance . All of these features were appreciated in the 
presented case. In a study by Silverman et al of 42 patients 
with HPT, only five cases were found with partial loss of 

9lamina dura and not a single case with a complete loss . 
Lamina dura was completely absent in the present case. 

Brown’s tumor, also called osteitis fibrosa cystica, was 
observed in the present case and  is seen in approximately 
13% cases of (renal osteodystrophy) secondary HPT caused 

7,10 by end-stage renal disease Diagnosis of secondary 
Hyperparathyroidism was confirmed and differentiated from 
its primary variant by blood chemistry analysis which 
showed elevated PTH and Alkaline phosphatase with normal 

11or low serum calcium levels . 

Treatment is generally aimed at reducing the level of 

PTH by various medical and surgical means. Treatment of 

the underlying renal disease or kidney transplantation has 

been shown to produce marked improvement in the 

condition. Regression or resolution of Brown's tumour 

occurs following either oral/iv administration of vitamin D 
12 ,13supplements such as calcitriol and paricalcitol . 

Tests                               Normal   Patient’s  Interpretations
                                        values      values
Serum Calcium             8.5-11      9.20          Normal
(mgs%) 
Serum Phosphorus        2.3-4.7    5.40           High
 (mgs%) 
Alkaline Phosphotase     25-147    566          High
(IU/L)
Paratharmone levels       10-69      >2500      Significantly 
(pg/mL)                                                           increased    
Vitamin D levels            30-100    19.7          Insufficiency
(ng/ml) 
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Conservative surgical debridement of Brown's tumour 

though not common has also been shown to yield acceptable 

results. Parathyroidectomy can also be considered as a viable 

option in extreme and recalcitrant cases.

Conclusion
In patients with chronic renal failure the likelihood of 

developing secondary hyperparathyroidism is very high 

which further increases the complications and morbidity in 

such patients. Osseous changes in the jaw bones can be the 

first presenting signs in such cases and this places a dentist at 

an unique position to be the first one to identify and diagnose 

the condition thus, it is imperative for a dental practioner to 

familiarize himself with the variable clinical and radiological 

features of hyperparathyroidism and therefore facilitate 

prompt and optimum treatment of such patients.

Declaration of patient consent
The authors certify that they have obtained all appropriate 

patient consent forms.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1. Qaisi M, Matthew L, Lindsay M, Ron C. Mandibular 

Brown Tumor of secondary hyperparathyroidism 

requiring extensive resection: A forgotten entity in 

the developed World? Case Rep Med. 2015; 

2015:567543.

2. Kaiser W, Schmidt GA, Gerlach H. Quintary 

hyperparathyroidism. Z Gesamte Inn Med. 1976; 

31:358–64.

3. Mittal S, Deepak G, Sahil S, Shivali G. Oral 

manifestations of parathyroid disorders and its dental 

management. J Dent  Allied Sci. 2014;3[1]:34-38.

4. Williams S,Karla M, BSKeith Norris. Vitamin D and 

Chronic Kidney Disease. Ethn Dis.2009;19[5]:8-11.

5. Aerden T, Grisar K, Nys M, Politis C. Secondary 

hyperparathyroidism causing increased jaw bone 

density and mandibular pain: A case report. Oral Surg 

Oral  Med Oral  Pathol Oral  Radiol .2O18; 

125[3]:e37-e41.

6. Weinmann M.D, Joseph P. Bone changes in the jaws 

caused by renal hyperparathyroidism. J Periodontol. 

1945;16:94-104. 

7. Kakade SP, Gogri AA, Umarji HR, Kadam SG. Oral 

manifestations of secondary hyperparathyroidism: A 

case report. Contemp Clin Dent. 2015;6(4): 

552–558.

8. Palla B, Egon B, Riham F,  Sven O. Systematic 

review of  ora l  manifes ta t ions  re la ted  to 

hyperparathyroidism. Clin Oral Investig. 2018; 

22[1]:1-27.

9. Silverman SJr, Ware WH, Gillooly C Jr. Dental 

aspects of hyperparathyroidism. Oral Surg Oral Med 

Oral Pathol. 1968;26[2]:184–189.

10. Hon-Ke S, Ming-Chia H, Li-Heng Y, Shih-Te T. 

Maxillary brown tumor as initial presentationof 

parathyroid adenoma: A case report.Kaohsiung J 

Med Sci. 2012;28[7]:400-403.

11. Nidal Y, Yanal S, Faisal K, Mahmoud A.Laboratory 

screening for hyperparathyroidism. Clin Chim 

Acta.2005;353[1-2]:1-12.

12. Suresh KV , Kumar N, Mounesh k C D, Manisha R P, 

PramodRC.Brown tumour of posterior maxilla 

associated with polydactyly, syndactyly and cardiac 

anomalies: A Unique case report. J Clin Diagn Res. 

2014;8[8]:31-33

13. S a l i b a  W,  E l - H a d d a d  B .  S e c o n d a r y 

hyperparathyroidism: Pathophysiology and treatment. 

J Am Board Fam Med. 2009;22[5]:574-581.

79IJADS - International Journal of Advanced Dental Sciences | Volume I | Issue 1 | Jan - June 2020 

Case Report



Comprehensive Endodontic, Surgical and Esthetic Management of Amelogenesis 
Imperfecta Associated with Infected Radicular Cyst – A Rare Case Report

Dr. Manoj Mahadeo Ramugade  Dr. Sneha Bhavsar  Dr. Erra Puri    31 2,  ,  ,,MDS. MA. LLB BDS MDS

Dr. Sayed Abrar Bashir Ahmed 4  MDS

1. Associate Professor, Department of Conservative Dentistry and Endodontics, Government Dental College and Hospital, Mumbai, India.
2. Post-graduate student, Department of Conservative Dentistry and Endodontics, Government Dental College and Hospital, Mumbai, India.
3. Assistant Professor, Department of Conservative Dentistry and Endodontics, Government Dental College and Hospital, Mumbai, India.
4. Professor (Academic) and Head of Department, Department of Conservative Dentistry and Endodontics, Government Dental College and Hospital, 

Mumbai, India.

Address for Correspondence
Dr. Manoj Mahadeo Ramugade  MDS, MA, LLB

Associate Professor,
Department of Conservative Dentistry and Endodontics,
Government Dental College and Hospital, Mumbai, India.
Email id:manojmds05@yahoo.co.in
Contact No.: 9869159131

80

Abstract
Radicular cyst is the most common odontogenic cyst 
comprising about half of the entire jaw cysts. It is usually 
asymptomatic but may exhibit pain and swelling when 
secondarily infected. Management of the radicular cyst 
involves non-surgical root canal treatment of affected teeth or 
surgical enucleation when the lesion is non-responsive to 
conventional root canal therapy. This article presents 
successful management of a patient diagnosed with 
Amelogenesis Imperfecta (AI) associated with infected 
radicular cyst by conventional endodontic and surgical 
approach as well as its esthetic rehabilitation.
Keywords : Amelogenesis Imperfecta, Mineral Trioxide 
Aggregate, Periapical Surgery, Radicular Cyst.

Introduction
 Radicular cyst is the most common odontogenic cyst 

1derived from the Epithelial cell rests of Malassez.  It occurs as 
a consequence to inflammation usually caused by trauma to 
the upper anterior teeth. It is primarily asymptomatic and 
discovered as an incidental finding during routine 

2 radiographic examination. Management of radicular cyst is 
done either by non-surgical or surgical approach. Though, 
nonsurgical endodontic treatment is highly predictable and a 
proven successful treatment modality in most of the cases, 
surgical approach is required in cases of large true cysts or 
persistent inflammatory cyst non-responsive to the 

1,2 nonsurgical approach. Besides trauma, radicular cyst may 
also be associated with carious teeth having chronic 
periapical lesion of endodontic origin. 
 Amelogenesis Imperfecta (AI) is a rare, congenital 
developmental defect of enamel formation which presents 
with discoloured or pitted, yellowish appearance of the teeth. 
This case report describes the successful management of 
infected radicular cyst in a patient associated with 
amelogenesis Imperfecta AI by conservative and surgical 
approach.

Case Report
 A 30-year-old female patient was referred to the 
Department of Conservative Dentistry and Endodontics 
Government Dental College & Hospital, Mumbai from a 
private dental practitioner with a chief complaint of pain and 
swelling in the upper left front teeth region since 2 months. 
Pain was dull and intermittent in nature. She visited a local 
dental practitioner for the same and underwent root canal 
treatment of teeth #21 and #22. Unfortunately, even after 
initiation of root canal treatment of teeth #21 and #22, there 
was continuous pain and pus discharge through the same 
teeth and a fluctuant palatal swelling was observed in the 
maxillary left incisor region. Thus, the patient was referred to 
our tertiary care center for opinion and further treatment. 

 Clinically, the teeth #21 and #22 showed increased 
response to percussion and palpation test. The overlying 
palatal bone in this region appeared to be expanded without 
any defined border. The teeth exhibited no response to 
electric pulp testing. Her medical history was non-
contributory and she gave no history of trauma to the affected 
teeth. Intraoral examination showed generalized loss of 
enamel and dentin with generalized yellowish discoloration 
affecting almost all the permanent teeth [Figure I] .
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 Clinically, the enamel structure was lost leaving behind 
the residual crown structure composed mainly of the dentin. 
Translucency of enamel could not be demarcated and 
generalized attrition with loss of proximal contacts and 
vertical dimension was also observed, suggesting AI. She 
gave a history of similar kind of yellowish dentition in her 
family members suggestive of hereditary AI.

 Intraoral periapical (IOPA) radiograph showed presence 
of well-defined, non-corticated, periapical radiolucency 
(approximately 18mm x15mm) in the region of tooth #21 and 
#22 [Figure II].

 

 

 Aspiration of the swelling was performed using 20-gauge 
needle with 10cc syringe assembly. The collected yellowish 
discharge was sent for the histo-pathologic examination. 
Histo-pathological evaluation showed that the smear 
comprised predominantly of neutrophils admixed with 
lymphocytes, clusters and sheets of hemosiderin laden 
macrophages in a background of few RBCs, cholesterol 
crystals and proteinaceous material. Biochemical analysis 
revealed total protein: 359 mg/dl, Sugar: 34 mg/dl, 
Cholesterol: 238 mg/dl. From clinical, radiographic and 
histologic findings the diagnosis of infected radicular cyst 
associated with teeth #21 and #22 was made.

 The differential diagnosis of infected radicular cyst 

involve periapical granuloma, periapical abscess or 

suppurative osteomyelitis. Usually, acute apical abscess 

manifests severe pain, swelling, tooth mobility and 

radiograph may show ill-defined radiolucency with hazy 

borders. In contrast, radicular cyst shows a well-defined 

radiolucency with the corticated border. But, if the cyst 

becomes secondarily infected, inflammatory reaction of 

surrounding bone may result in loss of cortication. This case 

presented with well-defined radiolucency, loss of cortication 

and palatal plate expansion suggesting the infected radicular 

cyst.

 Root canal treatment of all sensitive and affected teeth 

was planned and after explaining the treatment procedures 

the informed consent was obtained from the patient.In the 

first visit, the access was modified in tooth #21 and #22. Pus 

discharge was observed through the root canal of tooth #21. 

Cleaning and shaping was performed. Irrigation with 5.25% 

sodium hypochlorite followed by saline and final rinsing 

with 2% chlorhexidine was done. Calcium hydroxide intra-

canal dressing was given in both teeth #21and #22 and the 

patient was recalled after 7 days. In the next visit, the patient 

was symptomatic but showed pus discharge through the root 

canal of tooth #21. Intra canal irrigation was done with 

chlorhexidine and calcium hydroxide dressing was given. 

Patient was recalled again after a week.

 In the subsequent visit, the tooth #22 was asymptomatic; 

but tooth #21 still showed the pus discharge. In this visit the 

tooth #22 was obturated. After irrigation, Triple Antibiotic 

Paste (TAP) comprising of combination of ciproflaxacin, 

metronidazole and cefixime (1:1:1 with saline) was placed in 

the root canal of tooth #21 and patient was recalled after 14 

days. Two weeks later, slight pus discharge was still observed 

from the root canal of tooth #21 and the patient also presented 

with a palatal swelling. As, the lesion was non-responsive to 

the conservative approach, surgery was planned which 

include surgical enucleation, apicectomy and retrograde 

filling with Mineral Trioxide Aggregate (MTA). The root 

canal treatment of teeth #21 and #22 was completed one day 

prior to the scheduled surgery  [Figure III].

 

Figure I: Clinical photograph showing generalized 
yellowish discoloured teeth. 

Figure II : Preoperative IOPA radiograph showed 
well-defined periapical radiolucency associated 
with tooth #21, #22.
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 Pre-surgical blood investigations were performed to 
check general fitness of the patient. All the procedures were 
described to the patient and her informed consent was 
obtained. Infra-orbital nerve block, naso-palatine nerve block 
and local infiltration of surgical site was done using 2% 
lignocaine containing 1:80,000 epinephrine. After securing 
profound anaesthesia, two vertical incisions and one 
horizontal incision extending from left maxillary canine to 
right maxillary lateral incisor were given using No.15 blade. 
Full thickness muco-periosteal flap was elevated with the 
help of periosteal elevator. A large bony defect was observed, 
perforating the labial cortical plate. Surgical SS white bur was 
used along with the coolant to widen the bony window and 
remove the defective margins.The granulation tissue was 
removed using the curette after enucleation [Figure IV].

 

 After complete curettage of cystic lesion, it was sent for 
the histo-patholgic examination; which confirmed it as the 
"Infected radicular cyst" [Figure V].

 

The apex of the tooth #21 was resected [Figure VI]

and root end cavity was prepared with ProUltra ultrasonic 

tips No. 1 and No.2 (Dentsply Maillefer, Switzerland) to a 

depth of 3 mm and retrograde filling was done using MTA 

(Angelus) [Figure VII].

Immediate post-surgical IOPA radiograph was made. 

[Figure VIII].

 

 After proper approximation, flap closure was done with 

polyester suturing material using simple interrupted suturing 

technique. Post-operative instructions were given and the 

patient was recalled after 7 days for the suture removal. As 

per the patient's esthetic demand, esthetic rehabilitation of 

patient was done after root canal treatment of all teeth, 

followed by esthetic crowns [Figure IX].

Figure III: Post obturation IOPA radiograph of 
teeth #21 and #22 before surgery.

Figure IV : Surgical curettage followed by enucleation.

Figure VI : Root end resection and retro-grade cavity 
preparation in tooth #21.

Figure VII: Retrograde filling with MTA in teeth #21 and #22.

Figure VIII: Immediate post-surgical radiograph of 
teeth #21 and #22.

Figure V: Histologic photograph of infected radicular cyst.
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Patient was advised to report back every 3 months for regular 

follow up in which IOPA showed satisfactory healing 

[Figure X].

Discussion
Radicular cyst is the most common odontogenic 

inflammatory jaw cyst, also known as periapical cyst. Its 
1prevalence is about 52% to 68% of all the jaw cysts.  It arises 

from epithelial remnants in the periodontal ligament as a 
2 result of inflammation. It is always associated with a non-

vital tooth. Dental caries or trauma to the teeth 
3causes inflammation of the pulp and leads to pulp necrosis.  

However, in this case, patient neither presented with caries, 
nor gave any history of trauma. The occurrence of a radicular 
cyst here can be attributed to the early loss of enamel owing to 
AI exposing the dentinal tubules to bacterial invasion causing 
the pulpal inflammation and the necrosis. The infection then 
spread to the apex of the tooth, causing periapical 
periodontitis; which may have lead to proliferation of 
epithelial rest cells in the periodontal ligament leading to 

4formation of the radicular cyst.

Radicular cyst is of two types “pocket cyst” (attached to 
the apical foramen) or “true cyst” (no attachment to the root 

5structure).  The presented case demonstrate a classic true 
cyst. It is usually asymptomatic and discovered incidentally 
on radiographic examination. It may cause swelling or pain in 
cases when the cyst is large or secondarily infected, as seen in 

6our case.  Radiographic presentation of radicular cyst 
includes, corticated pear-shaped, unilocular radiolucent area 
in the periapical region of the involved teeth. The cortication, 
in this case was lost owing to inflammatory reaction of the 
surrounding bone due to secondary infection. The cyst often 
displaces the adjacent teeth or cause root resorption, but 

7neither have been exhibited in this case.

Histologically, it shows cystic cavity lined by non-
keratinized stratified squamous epithelium supported by 
connective tissue capsule. The connective tissue capsule 
consists of dense bundles of collagen fibres with interspersed 
fibroblasts, dense inflammatory cell infiltrate chiefly 
consisting of lymphocytes, plasma cells and extravasated red 

8blood cells.  This case presented with infected radicular cyst 
in a patient with AI. AI is a congenital defect of enamel 
formation, which is characterized by presence of small, 

9,10yellow, brown teeth that are prone to damage and breakage.  
AI is of three types hypoplastic, hypocalcified, and 
hypomaturation. In this case, the patient presented with 
hypocalcified AI affecting enamel in colour, thickness and 
resistance and manifesting as small, yellowish brown teeth. 
This patient had no history of trauma. So in this case, exposed 
dentine might have provided pathway for bacterial entry into 
periapical area that resulted in apical periodontitis and 
subsequent cyst formation that was detected when patient 
came with palatal swelling in maxillary front teeth region.

The choice of treatment of radicular cyst may be 
determined by factors such as the extension of the lesion, 
relation with anatomic structures, origin, and clinical 
characteristics of the lesion, and co-operation and systemic 

11condition of the patient.  Treatment is directed at eliminating 
the etiology which most often is the presence of bacteria and 
other microbial irritant in the root canal system. Various 
treatment options for management include conventional root 
canal treatment without any adjunctive therapy or use of 
intracanal medicament as an adjunct to the root canal 
treatment, surgical treatment like decompression, apex, 
enucleation or marsupialization. Various studies have 
reported 85% success rate after non surgical endodontic 

12treatment of teeth with periapical lesion.

In this case, one of the involved teeth was non-responsive 
to the non-surgical root canal treatment. So, surgical 
approach was planned which included enucleation and 
retrograde filling with MTA. Enucleation involves complete 

13removal of cystic lining with healing by primary intention.  

Figure IX: Esthetic rehabilitation of all teeth

Figure X: 3 months follow-up IOPA radiograph of teeth 
#21 and #22 showing satisfactory healing of the lesion.
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MTA is a widely accepted retrograde filling material which is 
biocompatible, has better sealing ability and is resistant to 

14displacement.  Follow-up was taken after three months 
which showed expected healing of the cystic lesion with bone 
formation.

In cases of AI due to loss of enamel, the teeth may become 
sensitive and become susceptible to infection due to open 
dentinal tubules. In our case, considering the esthetic 
demands of the patient and overall clinical condition of the 
patient's teeth as AI, root canal treatment of all teeth was 
planned and esthetic full coverage restoration were given to 
the patient. 

Conclusion
Radicular cysts are usually associated with trauma and 

often detected as incidental findings during routine dental 

radiographic examination. Small cystic lesions though 

frequently heal simply after proper endodontic therapy; some 

true lesions are non-responsive to conventional root canal 

treatment and may need additional surgical treatment. 

Patients with developmental defects of teeth must be treated 

according to its clinical and radiographic presentation for 

their optimum functional and esthetic outcome.
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Abstract
Orthokeratinized Odontogenic Cyst (OOC) has been 
recognized as new entity in the recent past. However, it is 
justifiable to label this as a separate entity, as the 
histopathological and biological behaviour differs. Its 
clinical and radiographic presentation resembles to 
dentigerous cyst and odontogenic keratocyst (OKC). 
Approximately, up to 15 % of keratinizing cysts in jaw bones 
are OOCs. Rare recurrence is noted after the removal of the 
OOC as compared to OKC. Therefore proper diagnosis is 
essential as surgical management and prognosis differs 
amongst OOC, OKC and dentigerous cyst. 

Key words :  Orthokeratinized odontogenic cyst, 

Dentigerous cyst, Nevoid basal cell carcinoma syndrome, 

Case report. 

Introduction
 A rare developmental Orthokeratinized Odontogenic 
Cyst (OOC) was initially termed as the uncommon 
orthokeratinized type of Odontogenic KeratoCyst (OKC) by 

1World Health Organisation in 1992 . OOC was first described 
as orthokeratinized variant of OKC (Odontogenic keratocyst) 

2by Schultz in 1927 . In 1946, Philipsen considered it to be a 
1type of OKC . Wright in 1981, stated its clinicopathological 

3aspect and suggested it as an independent entity . The term 
OOC is the most satisfied terminology as coined by Li et al in 

 21998 . According to most of studies, the OOC is epithelial in 
4origin and developed from remnants of dental lamina . 

 Clinically OOC is present with asymptomatic, slow 
growing, soft tissue swelling and expansion of bone. It 
appears predominantly in males between third to fourth 
decade. Most common locations of the lesions is posterior 
mandible and molar region. The size of the lesion varies from 

 5less than 1 cm to larger lesion greater than 7 cm in diameter . 
5The incidence of OOC is 7-17% of all keratinising jaw cysts . 

Prevalence of orthokeratinized variant ranges from 3.3 to 
612.2% . 

 In most of the cases, OOCs are associated with impacted 
teeth. It can be detected incidentally during routine 
radiographic examination. Radiographically cyst appears a 
unilocular or multilocular, well-circumscribed radiolucency. 
The purpose of this article is to report a rare case of OCC in 
left posterior mandible region, to understand the 
comprehensive knowledge of OOC, and to differentiate this 
lesion from the other similar cystic lesions. 

Case Report
 57 year old male patient came with a complaint of 
swelling in lower left back tooth region of jaw since 3 months 
to the department of Oral Pathology and Microbiology,   
Government Dental College and Hospital, Mumbai. The 
swelling grew progressively in size with dull, intermittent 
pain. On extraoral examination, there was facial asymmetry 
as diffused swelling was observed in left side [Figure I]
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Figure I : Extraorally - Diffuse swelling on left mandibular region
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extending from body of mandible to lobe of ear [Figure II]. 

     
 Externally, the measurement of swelling was 4.5 X 3 cm. 

On intraoral examination, impacted left lower third molar 

was seen with restricted mouth opening [Figure III]. 

           

 Buccal and lingual cortical plate expansion was also 

noticed. On palpation swelling was firm and tender. 

Radiographically, multilocular, thin border, well corticated 

radiolucency was noticed, extending from distal of third 

molar to sigmoid notch of mandible [Figure IV]. 

Based on clinical and radiographic findings, provisional 
diagnosis of dentigerous cyst was made. Enucleation of cyst 
was done along with extraction of third molar and sent for 
histopathological examination. The gross specimen under 
the stereomicroscope showed onion skin appearance on 
luminal surface [Figure V]. 

Histopathologically, cystic lumen was noted which was lined 
by orthokeratinized stratified squamous epithelium of 
variable thickness. Basal cells were made up of low cuboidal 
or flatten cells which lacked the palisading appearance. 
Epithelium and connective tissue interface was flat.
[Figure VI]. 

Connective tissue capsule was predominantly fibrous 
consisting of parallelly arranged collagen fibre bundles 
interspersed with fibroblast. Based on this histopathological 
finding, final diagnosis of OOC was made. 

Discussion
 Orthokeratinized odontogenic cyst is a separate entity 

which shows propensity to occur in posterior mandible and 

Figure II : Extraorally - Swelling extending from body
of mandible to ear lobe

Figure III : Intraorally - Impacted 38 with Buccal and 
lingual cortical plate expansion

Figure IV : Orthopantomogram - multilocular, thin, well-
corticated radiolucency extending from distal to 38 to 
sigmoid notch area

Figure V : Stereomicroscopic image (0.65X) of grossing 
specimen showing onion skin appearance on luminal surface

Figure VI : Cystic lumen lined by orthokeratinized 
stratified squamous epithelium of 6-10 cells thick. Low 
cuboidal to flat basal cells. Flat interface between 
epithelium and connective tissue. (H & E X10)
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associated with an impacted tooth. The dental lamina is said 

to be still more active in posterior mandibular area at the age 

of third to fourth decade of life, when most of the patient 
7develop cyst . Male predominance with male : female ratio of 

52:1 . The above clinical finding are coinciding with this 

present case such as predilection in male and third molar area, 

association with impacted tooth. Its clinical and radiographic 

features, are similar to dentigerous cyst hence often can be 

confused with it. Therefore, definite diagnosis of OOC is 

made with the help of histopathological finding. 

 There is also a close resemblance of OOC and OKC in 

relation to age of occurrence, location of cyst and 
8histochemical profile . Distinct features between OKC and 

OOC includes, the multiple location of OKC and association 
9with NBCCS (Nevoid Basal Cell Carcinoma Syndrome) . 

Whereas mainly OOC is present at single site and not 

associated with NBCCS. Recurrence rate of OKC are more 
5than 30%, on the other hand, OOC has recurrence rate of 2% . 

Radiographically OOC expands buccolingually and OKC 
 8,10expands anterio-posteriorly . 

 Histopathologically, lining epithelium of OOC is thin, 

uniform and consists of orthokeratinized stratified squamous 

epithelium of 6-10 cells layer thick. Orthokeratin in the 
11luminal surface has onion skin appearance . Stratum 

granulosum is prominent. Basal cells is made up of low 

cuboidal to flattened cell with little tendency to nuclear 
 11palisading . All these histopathological finding are nearly 

similar to the present case. 

 The clinical differential diagnosis of OOC mainly 

includes dentigerous cyst, paradental cyst, OKC, 
12,13ameloblastoma and enlarged follicle . Radiographic 

features of OOC are similar to OKC and ameloblastoma i.e., 

multilocular, well-corticated border and tendency to involve 

mandibular angle. Dentigerous cyst and OKC shows relation 

to impacted tooth as noted in OOC. The characteristic 

features of OKC and ameloblastoma is the root resorption of 
 13adjacent tooth whereas it is not found in OOC . 

 Treatment of choice for OOC is usually conservative 

because of its less aggressive behaviour and low recurrence 

rate. Conservative treatment includes enucleation with 
14curettage along with removal of the impacted tooth . 
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Abstract
 Oral fibroma is the most common soft-tissue neoplasm 
occurring in the oral cavity, caused due to trauma or local 
irritation by plaque, calculus and overhanging restorations, 
that may cause interference in normal functioning and 
aesthetic appearance. The present case report discusses a case 
of irritational fibroma in a male patient.
Key Words: Gingiva, Irritational fibroma, Fibrous 
hyperplasia.

Introduction
 Irritation/traumatic fibroma, peripheral ossifying 
fibroma, focal fibrous hyperplasia, pyogenic granuloma, 
inflammatory hyperplasia, and peripheral giant cell 
granuloma are common intraoral localised reactive lesions 

1occurring on gingiva.  A fibroma may occur at any oral site, 
commonly it is seen on the buccal mucosa along the plane of 

2 occlusion. Irritational fibroma can occur at any age from 
almost at any soft tissue site including gingiva, buccal 

3  mucosa, the tongue, lips and palate. It is a well-defined, 
slowly growing lesion of oral cavity. Irritational fibroma are 
painless overgrowth sometimes may even show superficial 
ulceration or hyperkeratosis. Females are affected twice as 

2 frequently as males.  Furthermore, it occurs commonly in the 
anterior maxilla, more precisely in the interdental papillary 

4region.

Case Report
 A 33 years old male had reported to the Department of 
Periodontics, Government Dental College & Hospital, 
Mumbai with the chief complaint of overgrowth in the gums 
in the lower front region of jaw since 7 months. The patient 
was apparently all right 7 months back, when he noticed small 
overgrowth in lower anterior region of jaw. The growth was 
painless, slow progressing and with time had increased to 
present day size. There was no associated bleeding and pain. 
There was no relevant systemic history and family history.
 On intraoral examination, a 10 mm x 9 mm x 5 mm 
roughly oval gingival growth was seen on lingual side in the 

interproximal region of 31 and 32  apico-coronally from 
gingival margin till the incisal third of the crown and the 
growth also had a labial extension. The growth was pale pink 
in colour, soft and firm in consistency, well defined, mobile, 
pedunculated, non-pulsating and smooth surfaced
[Figure. I]. 

There was spacing between the 31 and 32 teeth with plaque 
and calculus deposits.
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Figure I: Intraorally- a 10 mm x 9 mm x 5 mm roughly oval
gingival growth seen on lingual side in the interproximal 
region of 31 and 32 apico-coronally from gingival margin 
till the incisal third of the crown which was pale pink in 
colour, soft and firm in consistency, well defined, mobile, 
pedunculated, non-pulsating and smooth surfaced.
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 On the basis of clinical evaluation provisional diagnosis 
of irritational fibroma was made. Irritational fibroma can also 
produce migration of teeth with destruction of the interdental 

5,6bone.  Differential diagnosis includes pyogenic granuloma, 
peripheral giant-cell granuloma, and peripheral ossifying 
fibroma, which may also arise as a result of irritation due to 

5,7plaque microorganisms and other local irritants.
 Routine haematological examinations including 
haemogram, bleeding time and clotting time were found to be 
within normal physiologic limits. IOPA of the region revealed 
no significant radiographic findings with respect to 31, 32

Treatment 
Phase I therapy-
 Consisted of a thorough scaling and root planing and oral 
hygiene instruction were given to the patient. Patient was 
advised 0.2% chlorhexidine mouthrinse 10 ml, 1:1 dilution, 
twice daily for 15 days. The patient was recalled after 1 week 
and there was no reduction in the size of the growth.
Phase II therapy -
� After phase I therapy, surgical excision of the growth was 
planned under local anaesthesia following localised full 
thickness flap and thorough debridement with 31 and 32 
region on lingual and buccal aspect [Figure II].

After suturing, the periodontal dressing was placed and 
antibiotic and analgesic were prescribed for 3 days.
[Figure III, IV].

 Post-operatively at 1 week, the surgical site had healed 
uneventfully. The patient was kept on  maintenance therapy 
and proper brushing technique (modified Bass technique) 
and oral hygiene instructions were given. Patient was 
recalled  after 3 months and examined for recurrence, there  
was  no recurrence of the lesion seen post-operatively 
[Figure V].

 The patient was then referred to the Department of 
Orthodontics, Government Dental College & Hospital, 
Mumbai for correction of the spacing of mandibular anterior 
teeth, to prevent the recurrence of the gingival growth.

Discussion
 Irritational fibroma is a clinical term for fibrous 
hyperplasia. As the oral mucosa is constantly under the 
influence of various internal and external stimuli, it exhibits 
a variety of developmental disorders, irritation, 

5,8inflammation and neoplastic conditions.
 The frequency of irritational fibromas is found to be 
more in maxilla than the mandible and more often in incisor 

9cuspid region, ranging between 55-62%.  Buccal mucosa is 
the most common site for oral fibroma . In present case, 

Figure II: Surgical excision of growth and localised flap

Figure III: Suture given

Figure IV : Periodontal dressing given

Figure V : 3 months post surgery evaluation.
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lesion was present in relation to 31 and 32  tooth region on 
lingual aspect . Diameter of these lesions usually measures 
less than 1.5cm and more than 3 cm in rare cases. In very few 
cases lesions of 6 cm and 9 cm have also been  reported. The 
surface of lesion may be ulcerated in 66%  of cases  and  

10intact in 34% of  cases.  In our case diameter of lesion was 1 
cm x 0.9 cm in diameter [Figure VI].

 In our case, the etiological factor was plaque and 
calculus. All other oral lesions such as pyogenic granuloma, 
peripheral giant cell granuloma, and peripheral ossifying 
fibroma have a similar clinical appearance.
 Histopathologically, under low power view shows 
proliferative parakeratinised stratified squamous epithelium 
of variable thickness. The underlying connective tissue 
shows collagen fibres and bundles interspersed with 
fibroblast, patchy distribution of moderate inflammatory cells 
and lymphocytes throughout connective tissue stroma. 
Endothelial lined vascular channels are noted suggestive of 
fibrous hyperplasia [Figure VII] .

 Treatment of irritation fibroma aims at elimination of 
etiological factors followed by scaling and root planing of 
adjacent teeth and total surgical excision of fibroma along 
with localised flap reflection and thorough debridement 
which minimize the chances of recurrence after removal.

Conclusion
 Irritational fibromas/fibrous hyperplasia are one of the 
most common oral soft tissue neoplasm. To arrive at an 
accurate diagnosis a thorough history, clinical, radiographic 
and histologic examination should be carried out to 
differentiate it from other oral lesions. Early detection, 
elimination of the local irritation factor and the appropriate 
treatment of the lesions is important to reduce the chances of 

11dentoalveolar complication.
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Figure VI : Diameter of lesion was 1 cm x 0.9 cm in diameter

Figure VII : Parakeratinised stratified squamous epithelium 
of variable thickness. The underlying connective tissue 
shows collagen fibres and bundles interspersed with 
fibroblast, patchy distribution of moderate inflammatory 
cells and lymphocytes.
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Abstract
Every tooth presents occasional aberrations from 

normal canal anatomy. Thorough knowledge of the root canal 
anatomy is critical for successful endodontic therapy. 
Additional canals, if failed to recognize and treat, may pose a 
constant source of irritation thereby compromising a 
favourable outcome. The present case report presents the 
clinical management of mandibular first premolar which 
trifurcates at the mid root level. 

Keywords: Anatomical variations, Radiograph, Premolar 

Introduction
Meticulous knowledge of root canal morphology with 

anatomical variations eases a clinician's approach towards the 
treatment and reduces the possibility of failure due to missed 
canals. Mandibular premolars typically present with a single 
root and a single canal. Although Type I canal configuration 
(single canal and a single apical foramen) is most prevalent in 

1both first (72.6%) and second premolars (83.65%)  they also 
exhibit wide variations in the form of extra roots and root 
canals making them enigma to the endodontist. Slowey 
reported the mandibular premolars being most difficult teeth 
to treat endodontically with high flare-up and failure rates due 

2to extreme variations in root canal morphology.  The 
variations of the root canal systems have been reported by 
many authors. In a literature review by Cleghorn on the root 
and root canal morphology of mandibular first premolar 
about 98% of teeth were single rooted, whereas incidence of 
two, three and four roots were 1.8%, 0.2% and less than 0.1% 

3respectively.  A comprehensive insight of canal morphology, 
a meticulous radiographic interpretation, and an appropriate 
access cavity are necessary for predictable endodontic 
treatment of these teeth. 

The present case report describes the detection and 
endodontic management of a mandibular first premolar with a 
rare occurrence of three roots and three root canals. 

Case Report
A 16-year-old male patient reported to our department of 

Conservative Dentistry and Endodontics, Nair Hospital 
Dental College, Mumbai, India, with the chief complaint of 
pain in the lower left back region of mouth since one week. 

Pain was moderate, intermittent which aggravated on cold 
food and continued for few hours. Patient gave history of 
taking medication for pain relief. Medical history was non-
contributory. 

Intra-oral examination revealed deep occlusal carious 
lesion in left mandibular first premolar. The tooth was non 
tender to vertical percussion with no evidence of swelling or 
sinus tract. Periodontal probing was within physiologic 
limits. Cold vitality test gave an intense lingering painful 
response in comparison to contralateral tooth that was 
clinically sound. 

Intraoral periapical radiograph revealed occlusal 
radiolucency involving enamel, dentin, and pulp with respect 
to the premolar. The radiograph also showed the presence of 
two roots with a shadow of a third root in between the two 
[Figure I]. 
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Based on clinical and radiographic evidences a 
diagnosis of symptomatic irreversible pulpitis was made. A 
two-session endodontic treatment was planned and explained 
to the patient and his consent was obtained. On the first visit 
following the delivery of local anaesthesia (2% lignocaine 
and 1:80,000 adrenaline) and isolation with rubber dam the 
access to the pulp chamber was gained. A main canal orifice 
which split into three different canal orifices; mesio-buccal, 
disto-buccal and lingual at the mid root level was identified on 
exploration with DG 16 explorer and loupes (3.0X, Zumax) 
and confirmed under a dental operating microscope. (Karl 
Kaps, Germany) The access was refined in a way that it was 
wider mesio-distally with Endo access bur in brushing motion 
to obtain straight line access to all the three canals. The 
patency was ascertained with a #10 K-file and working length 
of all the three canals was determined using electronic apex 
locator (Root ZX, J. Morita) and confirmed on radiograph 
[Figure II]. 

The canals were initially prepared with #10, 15, 20, and 25 K 
hand files, shaped and finished upto F3 Protaper Universal 
(Dentsply) rotary files till working length. The canals were 
irrigated with 2.5% sodium hypochlorite during 
instrumentation which was activated using an EndoActivator 
and the access was closed with a temporary restorative 
material until next visit. 

On the second visit, the canals were flushed with 17% 
EDTA, dried with sterile paper points and obturated with non-
standardized gutta percha cones and AH plus sealer using 

cold lateral condensation technique. The access cavity was 
then filled with glass ionomer restorative material 
[Figure III & IV]. 

Discussion 
Anatomical variations of mandibular premolars are 

well documented in literature both in terms of anatomic 
studies and clinical cases. Ethnicity has a significant 
influence on anatomical aberrancies with two and three canal 

4premolars being frequent in black populations.  Mandibular 
first premolar is one of the most difficult teeth for endodontic 

Figure II - Radiographic  working length

Figure III - Master cone radiograph

Figure IV - Post operative radiograph.
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treatment due to wide variations in the morphology of its root 
2canal system.  Good quality radiographs are important in 

determining both external and internal root morphology. Fast 
break of canal in parallel radiographs can suggest presence of 

5more than one canal.  In addition, using CBCT is very helpful 
to detect such variations if conventional radiograph fails to 

6provide obvious information and more details are required.  
Altering the horizontal angle by either 20 or 40 degrees, the 
number of root canals seen in a mandibular first premolars 

7coincides with the number of canals actually present.  
 Mandibular first premolar with three roots and three 

 8canals have been previously reported by Pooja K et al,  
9 10 11Sunandam M et al ,  Mrunal S et al,  YH Al-Dahman et al,  

etc. Scott and Turner described the accessory root of 
mandibular first premolar as TOME'S ROOT which is 

12evolution from single root to multiple roots.  Rodig and 
Hulsmann reported that the presence of triangular shaped 
pulp chamber is the characteristic of mandibular premolars 

13with three root canals.  Magnification in the form of loupes or 
operating microscope is essential to enhance visualisation 
and locate canal orifices which was followed in the present 

14case.  A study which assessed the results of endodontic 
therapy of mandibular premolars showed the failure rate as 

1511.45% in first premolar due to missed canals.  Such an 
enigmatic bicuspid which poses a challenge at every step 
from access to locating, shaping and finally obturating the 
canals should be managed with proper use of pre and intra 
operative diagnostic tools for unhindered and acceptable 
treatment outcome. 
Conclusion 
 Presence of extra roots and canals in the biscuspids may 
occur frequently than one can expect and the clinician should 
be insightful enough to identify their presence. This case 
report emphasizes on the importance of knowledge of the 
anatomic variations of root and root canals along with 
radiographs and magnification as adjuncts in diagnosing and 
treating such complicated cases.  
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Abstract
An esthetic smile is considered to be an asset to an 

individual's personality. Any deviation from the natural 
appearance compromises the facial aesthetics and diastema is 
one of the common deviations. Diastema not only distorts the 
pleasing smile by accentuating the observer's attention on it 
but also, deviate their attention from the rest of the dental 
composition. An unesthetic smile may cause self-
consciousness, low self-esteem and repeated attempts to 
conceal perceived dental defects. Diastema may also change 
the airflow between the teeth leading to phonetic problem. 
Diastema closure is one of the challenging tasks and the 
treatment for its correction of may include periodontal 
surgery, orthodontic corrections, restoratives such as direct or 
indirect composite, partial or full crowns or ceramic laminate 
veneers or a combination of several therapies. The presented 
case report describes the procedure for diastema closure in 
the maxillary anterior region with an interdisciplinary 
approach using periodontal and restorative treatments. 

Keywords: Crown lengthening procedure, Laminates, 
Multidisciplinary approach, Spacing in teeth.

Introduction
In today's world of health awareness, every individual 

demands esthetic appearance. An esthetic smile is one of the 
factors which adds a positive impact to the subject's 
personality. Any deviation from the natural may compromise 
the facial aesthetics in the form of the spacing, Midline 
Diastema (MD), discoloration or the proclination etc. MD not 
only diverts observer's attention but also accentuate the their 

1observation on the defect.
 MD psychologically affects the self-consciousness, 

causes low self-esteem and tends the patient to attempt to 
conceal the anatomical defect with lips. Diastema may also 
change the airflow between the teeth which results in 

2difficulty in phonetics.  Various treatment modalities are 
available to correct the MD depending upon the dimensions 
of space, cause of spacing and occlusion etc. Sometimes, it  
may also require periodontal surgery or orthodontic 

correction. 
 Restorations such as direct or indirect composites, 
partial or full crowns or ceramic laminate veneers or 
combination of several modalities are available to correct the 

3diastema.  This article presents a case report of diastema 
closure in maxillary incisors i.e. esthetic zone, using 
porcelain veneers with an interdisciplinary approach in 
which orthodontic therapy was not feasible. Superior 
aesthetics, biocompatibility, high strength, polishability and 
insolubility of ceramics are added advantages over the 
conventional composite esthetic restorations for correction 
of diastema. 

Case Report
A 21-years-old healthy female patient reported to the 

Department of Conservative Dentistry and Endodontics, 
Government Dental College and Hospital, Mumbai, with a 
chief complaint of spacing between her upper anterior teeth 
and visited the department for correction of the same to have 
an aesthetic smile. The patient also exhibited a high smile 
line. [Figure IA] On examination, there was spacing 
between maxillary central incisors and high frenal 
attachment along with short clinical crowns [Figure IB]. For 
clinical evaluation, extraoral and intraoral photographs were 
taken and diagnostic casts were made. 

SAM
PLE

SAM
PLE

SAM
PLE

Access this article online

95IJADS - International Journal of Advanced Dental Sciences | Volume I | Issue 1 | Jan - June 2020 

Case Report



The patient was referred to orthodontic consultation but 
unfortunately, orthodontic approach was not advised as the 
arch length was longer compared to the total width of the 
teeth. Also, all teeth were present in the arch and the patient 
was not willing to undergo any orthodontic treatment. Thus, 
esthetic rehabilitation of the patient using laminates was 
planned with indirect restoratives. 
 Considering the clinical examination and photographs 
and after consultation with the patient, it was decided that the 
diastema would be closed after correction of gingival 
disparity i.e. high frenum attachment and high gingival line. 
Porcelain laminates were opted as the treatment of choice, 
due to their natural esthetic appearance, ability to augment the 
length of incisors and longevity without constant 
maintenance. 
 After scaling and polishing, the patient was appointed 
for surgical crown lengthening and frenectomy due to high 
frenum attachment and short clinical crowns. Study mode 
was made and surgical stent was prepared for esthetic crown 
lengthening [Figure IIA]. A surgical stent was prepared by 
marking the desired gingival contour on the study model. The 
margins of the stent simulated the gingival margin of the 
finish restoration. Local anesthesia was secured using 2% 
lignocaine with 1:200000 adrenaline. Gingivectomy was 
done with respect to teeth #13 to teeth #23 region after 
placement of the surgical stent using a no.15 surgical blade 
[Figure IIB and IIC]. The periodontal flap was elevated with 
a periosteal elevator and maintaining the biologic width the 
required osseous reduction was done. Frenectomy was 

performed by giving two incisions one above the frenum and 
one below the frenum; followed by removal of a thick band of 
a frenum [Figure II D]. 

 

The flap was approximated and sutured with 3-0 mersilk 
followed by covering it with periodontal pack (Coe-pak, GC, 
Europe). The patient was recalled after 7 days exhibiting 
satisfactory healing with no clinical symptoms. Clinically, 
adequate crown length was established with teeth #13 to teeth 
#23 region. The patient was recalled 15 days after the surgery 
for porcelain laminate preparation [Figure III]. 

 A mock-up restorative was prepared on the diagnostic 
cast and it was then transferred to the patient's mouth to 
evaluate the position of the final restoration. Three putty 
indices were made prior to tooth preparation for laminates.  
The teeth #11, #12, #21 and #22 were then prepared with the 
bevel type standard preparation for porcelain laminates. 
Preparation was done using 0.5 mm depth cutting bur and a 
chamfer bur. Proximal preparation was done up to palato-
proximal line angle such that, the final restoration i.e. 
ceramic would cover the entire spacing. The buccal and the 
proximal preparation was done to 0.5mm with a chamfer 
finish line on the buccal surface and feather edge finish line 

Figure IA : Extra-oral photograph showing midline diastema.

Figure IB : Intraoral clinical photograph showing diastema 
in the maxillary anterior teeth.

Figure IIA :Photograph showing surgical guide.
Figure IIB :Surgical guide in position to mark the gingival 
                   contour.
Figure IIC: Clinical photograph after crown lengthening 
                   procedure .
Figure IID :Clinical photograph showing frenectomy procedure.

Figure III: 2 weeks post surgical clinical photograph. 
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on palato-proximal line angle. To achieve desired 
translucency in the incisal edge area, 1mm of incisal 
preparation was also done. Preparation for tooth #22 was also 
modified to correct the rotation. A bevel type of incisal 
laminate preparation was followed on all the prepared teeth 
[Figure IV]. 

 Putty indices were used as a guide, in which one of the 
putty index was cut along the long axis of the prepared tooth; 
to examine the depth and amount of preparation required. 
Another index was cut horizontally to examine the overall 
laminate preparation [Figure VA , VB]. 

 After completion of the preparation, the gingival 
retraction cord (no.000) was placed and the impression was 
made using a two-stage impression technique with addition 

silicone material. Temporization was done using Luxatemp 
temporary crown material (DMG America LLC, Eaglewood) 
after spot etching and spot bonding the enamel surface. 

 Porcelain laminates were prepared by ultrasonic 
cleaning followed by etching the impression surface with 
10% Hydrofluoric acid (HF). Tooth enamel surface was 
etched with 37% phosphoric acid followed by washing and 
drying. The dentin bonding agent was applied to the etched 
tooth surface. The silane-coupling agent was applied on the 
etched inner surface of the laminates without curing. Clear 
composite luting agent was then applied on the inner surface 
of laminates and the veneers were then placed on the tooth 
and cured. Curing was done first on the palatal side to reduce 
the polymerization shrinkage, followed by all other sides 
(Figure VI A,B,C,D). 

 Six months follow up of the patient revealed intact 
porcelain laminates with desirable healthy tissue response. 
(Figure VII). 

Discussion  
In today's world of health awareness every individual 

desires to be fit and healthy. Oral health being an integral part 
of the general health, it is considered as a mirror to a good 
health. A pleasing smile not only affects the individual 

Figure	IV	: Clinical photograph showing bevel type laminate 
                  preparation in teeth no. # 21, #22,  #11 and #12.

Figure VIA : Clinical photograph showing labial view after 
                     cementation of porcelain laminates.
Figure VIB:  Clinical photograph showing occlusal view.
Figure VIC : Clinical photograph showing right lateral view.
Figure VI D: Clinical photograph showing left lateral view.

Figure VII: Post operative extra-oral photograph after laminate 
cementation.

Figure VA : Occlusal view of customised putty index to 
                    visualise the tooth preparation.
Figure VB : Lateral view of customised putty index to 
                      visualise the tooth preparation.
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socially but also influences psychologically. Tooth as a prime 
element of the smile, is the most influential factor to 
determine the overall appearance of an individual. The 
colour, size, shape and position of the maxillary central 
incisors play a vital role in the dental esthetics of an 
individual. 
 In order to appear pleasing, the maxillary central 
incisors must be in proportion to the facial morphology and be 

4consistent to the arch.  In dentistry the term "Golden 
proportion" is used which is a mathematical theorem 

4, 5concerning the proportions of the dentition.  According to 
this rule, if the width of each anterior tooth is approximately 
60% of the size of its adjacent anterior tooth, then it is 

6- 9considered aesthetically pleasing.  It follows logically that if 
the width of the lateral incisor is 1, the central incisor  should 
be 1.618 times wider and the canine should be  0.618 times 
narrower. 
 With the increasing demands for esthetic restorations, it 
becomes necessary to introduce new esthetic restorative 
materials, possessing the combination of the strength and 
esthetic qualities when used in the anterior esthetic zone. For 
restorative correction of MD, various treatment options are 
available such as; direct composite veneer, indirect 
composite veneer, laminates, full-crown restorations, or 
porcelain laminates etc. Among these, composites may show 
discoloration, marginal leakage or frequent breakdown. 
Thus, porcelain laminates opted as the choice of material 
because it possesses both the strength and the resistance along 

7-10with its esthetic qualities desired in anterior region.  
Porcelain Laminate Veneers (PLVs) have become the esthetic 
alternative to the ceramic or the traditional porcelain-fused-
to-metal crowns. Porcelain laminates have several 
advantages like; it requires conservative preparation, has life-
like appearance and excellent tissue response. On the other 
hand, the full crown preparation would have been more 
invasive and require removal of additional healthy tooth 
structure. 
 In the present case, esthetic rehabilitation of MD and 
rotation was done with porcelain laminates using a 
minimalistic approach. Due to the presence of short clinical 
crowns and high smile line crown-lengthening procedure was 
also employed keeping in mind the width of the attached 
gingiva. Dealing with MD, is also associated with soft tissue 

8challenge, because the teeth being treated are "mesialized."  
In this case, the labial frenum was thick, fibrous and its 
attachment was high thus, required frenectomy. The gingival 
zeniths of the teeth were also moved mesially using 
customised surgical guide to provide the correct axial 
inclination of the final restoration. 
 In this case, three putty indices were made; out of which 
two were used as guide to check the amount of tooth 
preparation and to keep it as minimalistic as possible 
whereas; the third index was used for temporization purpose. 

These customized putty indices were acted as a guide for 
conservative laminate preparation. Tooth #22 also has minor 
rotation, which was corrected by including it in laminate 
preparation. 
Conclusion 
 MD is a common dental malformation, which not only 
affects the facial aesthetics but also affects the individual 
socially and psychologically. Its correction is a matter of vital 
importance to the patient especially young adults which 
requires meticulous diagnosis, definite tooth preparation and 
sometimes surgical intervention. Porcelain veneers may be 
the choice of the treatment in the correction of MD due to 
their life-like appearance, strength and longevity. 
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Abstract
In routine endodontics, a clinician may encounter a 

procedural error at any stage during the treatment; which may 
alter the desired outcome. Instrument separation within the 
root canal is one of the most common errors during the root 
canal preparation. It often hinders the complete cleaning and 
shaping, thereby may result in treatment failure. Various 
approaches for the management of separated instrument have 
been described in the literature but; the treatment outcome is 
favorable only if proper cleaning of the canal could be 
performed. This article reports a successful retrieval of the 
separated instrument at the apex of mandibular first premolar 
using dental loupes and sonic endodontic activation. 

Keywords: Bypass, Fractured instrument, Irrigation, 
Retrieval, Sonic activation. 

Introduction
The success of the endodontic treatment depends on 

thorough cleaning and shaping and three-dimensional 
obturation of the root canal space. However, at times the 
desired outcome may not be achieved due to some unforeseen 
procedural error. One of the most commonly encountered 
procedural errors is the separation or the breakage of the 
endodontic instrument inside the root canal. The term broken 
or separated instrument may imply to the hand or rotary files, 
Gates Glidden drills, pesso drills, lentulospirals, thermo-
mechanical gutta-percha compactor, tips of spreader or 
plugger etc. which breaks inside the pulp space.

Various factors are identified as a the cause of separation 
of endodontic files such as canal curvature, anatomic 
variations, practitioner experience, co-operation from the 
patient, frequency of instrument use, torque and speed of 
rotation of rotary files. Studies in literature reported that the 
separation rate of the Nickel-Titanium (NiTi) rotary 
instruments has been in the range between 1.3-10.0%, 
whereas the separation rate of Stainless Steel (SS) 

1-4instruments ranges between 0.25-6%.  The separated 

instrument fragment may block the further apical access to it 
and thereby compromises the treatment outcome. Thus, to 
gain the access apical to the instrument; the removal of the 
fractured instrument or at least bypassing the fractured 
instrument becomes necessary for the complete debridement. 
In case when a patient is asymptomatic and these modalities 
have failed or not feasible; then the preparation and 
obturation of the accessible remaining part of the canal is 

5,6advisable.  
Retrieval of the broken instrument is considered as one 

of the most challenging procedures requiring the highest 
skills and specialized armamentarium. The management of 
broken instrument at the coronal or the middle one-third of 
the canal is known to be easier as compared to those which 
have broken in apical one third. Limited access, moderate to 
severe curvature, narrow and tapering canal diameter, 
embedment of the broken instrument, chances of pushing it 
beyond the apex and possible vulnerability for lateral root 
perforation, makes the retrieval of apically broken 
instrument a more difficult task. Conversely, when the 
preparation of the root canal is completed and after that, if the 
instrument has broken; it may act as an alternative obturating 
material if its fit and seal achieved is proper. But, when it does 
not provide a good apical seal, it may allow the apical ingress 
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and cause the endodontic failure. Thus, proper case selection 
and careful attempts should be made for its retrieval in cases 
when it appears possible. This article presents a case where an 
apically broken instrument was bypassed and then retrieved 
using sonic endodontic instruments. 

Case Report
A 45 years old healthy female patient was referred by a 

private dental practitioner to the Department of Conservative 
Dentistry and Endodontics, Government Dental College and 
Hospital, Mumbai, for the management of broken rotary 
endodontic instrument in the mandibular left first premolar 
i.e. tooth #34. Clinically, the tooth #34 was tender to 
percussion. Intra Oral Peri Apical (IOPA) radiographic 
examination revealed the presence of a radiopaque object 
suggestive of a broken instrument in the root canal [Figure I]. 

 

The tooth  #34 appeared to have a single canal with 3 mm 
of a separated instrument at the apical third and the tip of the 
instrument was 1mm short of the radiographic apex. IOPA 
also showed the widening of the periodontal ligament space, 
loss of lamina dura and periapical rarefaction. The case was 
diagnosed as Symptomatic Apical Periodontitis (SAP) with 
fractured instrument in the apical third in the root canal of 
tooth #34. 

After explaining the clinical situation along with the 
treatment options and prognosis to the patient; it was decided 
to bypass the instrument followed by an attempt for its 
retrieval. The patient's informed consent was obtained and 
local anesthesia was administered. Tooth #34 was isolated 
under a rubber dam and no. #10 K-file (Mani, Japan) was 
gently introduced into the canal where a hard stop was felt at 
13 mm. Tooth length was estimated to 16mm from the 

preoperative IOPA. Using no. #6, no. #8, no. #10 K-files 
sequentially along with copious use of lubricants; the 
separated instrument was bypassed from 13 mm to 16 mm 
length in the root canal. After reaching the working length, a 
glide path (besides the broken instrument) was prepared by 
successively enlarging the canal using no. #10, no. #15 and 
no. #20 K-files. Then no. #20 H-file was used gently in 
pulling and rasping motion in an attempt to retrieve the 
bypassed instrument. Unfortunately, the retrieval attempts 
were failed. Considering the required preparation of the root 
canal, it was planned to prepare the canal with rotary NiTi 
instruments i.e. Protaper Gold files (Dentsply, Sirona). The 
insertion of every instrument in the canal was preceded and 
proceeded by copious irrigation using a negative pressure 
device PATS (Pro-Agitator Tip System, sonic activation). 
After canal preparation till the working length with F1, the 
broken instrument was felt loosed and came out to the orifice 
of the canal during negative pressure irrigation
[Figure II - IV]. 

Figure I: IOPA of tooth # 34 showing separated instrument
in the apical third of the root canal.

Figure III: Retrieved separated instrument (3mm).

Figure II: Post-instrument retrieval clinical photograph of tooth #34.
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The root canal was finally prepared using F3 finishing file. 
After confirming the apical tug back of the corresponding size 
master cone and after its radiographic verification, the 
obtura t ion  was  done us ing  AH plus  sea ler  and 
thermoplaticized obturation technique followed by its post 
endodontic restoration [Figure V- VII]. 

Discussion 
Success of the endodontic treatment depends on 

knowledge of root canal anatomy and its variations, proper 
access cavity preparation, thorough cleaning and shaping of 
the root canal and three-dimensional obturation of the canal. 

Cleaning and 

Shaping is considered as the most critical step in the root 
canal treatment; as improper cleaning may lead to harboring 
of microorganisms and endodontic failure. 

During cleaning and shaping various endodontic 
instruments are inserted for intracanal usage. These 
instruments may break in the root canal at any stage during 
the canal preparation leading to the endodontic mishap. 
Various factors are responsible for the instrument breakage in 
the canal such as atypical root and canal anatomy, canal 
calcifications, improper usage or excessive use of the same 
instrument, etc. When such an instrument breaks in the canal, 
it may lead to inadequate preparation of the canal apical to it 
and may cause the failure. It may also have legal implication 
when its breakage has not been informed to the patient and 
the patient was not referred to the specialist in time. 

During the preparation of the root canal, the instrument 
may break in the root canal or beyond the canal. The 
probability of its bypass or the retrieval depends on several 
factors such as its position in the canal, accessibility, size of 
the canal, size of the instrument broken and the remaining 
dentin thickness around the instrument etc. In case when an 
instrument breaks in the canal, then an initial attempt must be 
made to retrieve it and when it is not possible, at least try to 
bypass it. But, in an attempt to retrieve or bypass the 
instrument, excessive root dentin should not be removed as it 
may compromise the prognosis of the tooth. Similarly, when 
the instrument separates at the apical third after hand 
instrumentation and thorough cleaning-shaping; and when 
can not be retrieved it can be made as a part of obturation. 
 Separated instrument may alter the prognosis of the 
endodontic treatment in an indirect way when it obstructs the 
complete debridement of the root canal. In the present case, 
the radiograph showed a wide root canal having an 
instrument separation 1mm short of the apex, periapical 
rarefaction and persistent pain as complained by the patient. 
Thus, it was decided to gain the access to the area 1mm apical 

Figure IV: Post-instrument retrieval IOPA of tooth #34.

Figure V: Working length IOPA of tooth #34.

Figure VII: Post obturation IOPA of tooth #34.

Figure VI: Master cone IOPA of tooth #34.
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to the separation so as to achieve complete cleaning. This can 
be achieved by either retrieval or bypassing a separated 
instrument. 
 Successful orthograde retrieval of the fractured 
instrument depends upon various factors like tooth factor 
(length, curvature etc.), equipment and instrument factor, 

4,6clinician factor and patient factor.  Variety of instruments 
and techniques are available for instrument retrieval like 
Masserann kit, Ultrasonics, Gates-Glidden drills, Brasseler 
Endo extractor kit, Cancelliers, Wire loop technique, Mounce 
extractor and Tube technique etc. However, with all the 
available techniques of the retrieval of the separated 
instrument; excessive removal of root dentin coronal to the 

7instrument is a major disadvantage.  Also, it may result in root 
8 9perforation  or predispose the teeth to vertical root fracture.  

Therefore, bypassing the separated instrument can be an 
10appropriate treatment option with a good success rate.  In this 

case, instrument bypass was successfully completed up to
no. # 20 K-file and it was decided to further enlarge this newly 
created glide path; as the diameter of the canal is the most 
significant factor in the removal of debris and for obtaining 

11maximum results in root canal irrigation.  Root canal 
preparation using NiTi rotary should be done with utmost 
care and precaution; so as to prevent the separation of another 
file next to the already separated instrument. For complete 
chemico-mechanical preparation, copious irrigation along 
with instrumentation and sonic activation of irrigants was 
done. As in Endodontics, active irrigation plays an important 
role to initiate fluid hydrodynamics, that results in shear wall 

12forces which cleans the canal surfaces.  All the efforts of 
bypassing the instrument and activated irrigation ultimately 
resulted in loosening of the broken file and it was retrieved 
without compromising much of the sound root dentin. 
Conclusion 

Instrument separation is considered as an endodontic 
mishap and prevention of the instrument breakage is the best 
strategy to avoid any stress and anxiety associated with it. 
Straight-line access, glide path preparation, use of chelating 
agents like Ethylene Diamine Tetra Acetic Acid (EDTA), 
avoid forcing of the file, timely and vigilant discarding of 
instruments, etc. prevents the instrument separation. But, in 
case if mishap occurred, every attempt should be made to 
either bypass or retrieve the separated instrument utilizing the 
most conservative approach without jeopardizing the sound 
dentin and overall prognosis of the tooth.
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Figure I : Preoperative swelling seen on mucosa of lower lip

Figure II : Surgical excision of mucocele.

Figure III : Sutures placed
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Figure IV : 15 Days post-operative presentation
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