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EDITOR'S MESSAGE

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.

Dr Dimple S. Padawe
Senior Professor & HOD
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“ Dreams pass into reality of action . From the action, stems the dream again; 
and this interdependence produces the highest form of living…..”

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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 Applications of Dental tissue-derived Stem cells in systemic conditions 
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&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 
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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.

SAMPLE

SAMPLE

SAMPLE
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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\. 



Original Research

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

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  �  �  
�  �� uP  �� uP  �� uP  

��
 

�� uP
 

�
 

�
 ��

 
�� uP

 
�� uP

 
�

 ��
 

�� uP
 

�� uP
 

�� uP
 ��

 
�� uP

 
�

 
�� uP

 ��
 

�� uP
 

�� uP
 

�
 �� �� uP �� uP �� uP

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  ��

 
�� uP

 
�� uP

 
�� uP

 ��
 

�� 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
 ��

 
�� uP

 
�� uP

 
�� uP

 ��
 

�� uP
 

�� uP
 

�� uP
 ��

 
�� uP

 
�� 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
�

 
�� 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

 

�� uP
�� �� uP �� uP �� uP
�� �� 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 ���.������
� �.����� .���

$+ 3luV ���.������
� �.����� .���


 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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[Table I
   Author      Basis of proposed classification

1,2Cell Of Origin:  
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12Touton giant cells :  

Langhans' giant cells : 

γ) plays a central 
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