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"CTUSBDU

*U�JT�PGUFO�QSFTVNFE�UIBU�TJODF�JUT�JOUSP�
EVDUJPO�JO������UIF�VTF�PG�SVCCFS�EBN�
JO� NVMUJQMF� EFOUBM� QSPDFEVSFT� IBT� JO�
DSFBTFE��)PXFWFS�JUT�VTF�JT�OPU�BT�XJEF�
TQSFBE�BT�POF�NJHIU�FYQFDU��5IFSF�TUJMM�
TFFN�UP�CF�NBOZ�PCTUBDMFT�UIBU�QSFWFOU�
DMJOJDJBOT�GSPN�BEPQUJOH�JU�BT�B�TUBOEBSE�
PG�DBSF��'VSUIFSNPSF�JU�BQQFBST�WFSZ�EJG�
mDVMU�UP�TDJFOUJmDBMMZ�QSPWF�UIF�JNQBDU�PG�
JUT�VTF�PO�UIF�mOBM�PVUDPNF�PG�B�HJWFO�
QSPDFEVSF��5IF�GVOEBNFOUBM�JEFB�PG�JTP�
MBUJOH�UIF�PQFSBUPSZ�mFME�BOE�QSFWFOUJOH�

DPOUBNJOBUJPO� JT� TJNQMF�� UIF� QSBDUJDBM�
FYFDVUJPO� PG� JU� JT�NPSF� EFNBOEJOH�� *O�
UIJT� BSUJDMF� UIF� BVUIPST� OPU� POMZ� GPDVT�
PO�UIF�FTTFOUJBM�DSJUFSJB�GPS�QSFEJDUBCMF�
JTPMBUJPO�UIFZ�BMTP�QSFTFOU�BO�JTPMBUJPO�
TUSBUFHZ� UIBU� DBO� CF� USBOTMBUFE� JOUP� B�
TUFQ�CZ�TUFQ�QSPDFEVSF��*U�JT�TVHHFTUFE�
UIBU�CZ�BEPQUJOH�UIJT�TUSBUFHZ�DMJOJDJBOT�
DBO�FMJNJOBUF�UIF�NPTU�DPNNPOMZ�FYQF�
SJFODFE�PCTUBDMFT�BOE�PQUJNJ[F�UIF�GVMM�
QPUFOUJBM�PG�JTPMBUJPO�FWFO�JO�FYUSFNFMZ�
EJGmDVMU�DMJOJDBM�TJUVBUJPOT�

(Int J Esthet Dent 2017;12:172–185)



174
THE INTERNATIONAL JOURNAL OF ESTHETIC DENTISTRY

70-6.&����t�/6.#&3���t�SUMMER 2017

CLINICAL RESEARCH

UIBU� SFTVMU� JO� TVDDFTTGVM� JTPMBUJPO�� UIF�
NBUFSJBMT� UIF� TUSBUFHZ� BOE� UIF� UFDI�
OJRVFT��6TJOH�UIF�SJHIU�NBUFSJBMT�XJUIPVU�
B�XFMM�EFWFMPQFE� TUSBUFHZ� BOE�XJUIPVU�
NBTUFSJOH�UIF�UFDIOJRVFT�XJMM�PCWJPVTMZ�
MFBE�UP�GSVTUSBUJPO�BOE�VOTBUJTGBDUPSZ�SF�
TVMUT��6TJOH�UIF�SJHIU�UFDIOJRVFT�BOE�CF�
JOH�IJHIMZ�QSFDJTF�BOE�TLJMMGVM�CVU�VTJOH�
UIF�XSPOH�NBUFSJBMT�XJMM�BMTP�XBTUF�B�MPU�
PG� FGGPSU� BOE�HPPE� JOUFOUJPO�� *U� JT� PCWJ�
PVT�UP�UIF�BVUIPST�UIBU�BMM�UISFF�PG�UIFTF�
LFZ�QPJOUT�TIPVME�CF�FRVBMMZ�XFMM�VOEFS�
TUPPE� BOE� BQQMJFE� UP� PCUBJO� UIF� IJHI�
FTU�RVBMJUZ� JTPMBUJPO�� *OTVGmDJFOU�QFSGPS�
NBODF�JO�POF�PS�NPSF�PG�UIFTF�LFZ�BSFBT�
XJMM�ESBNBUJDBMMZ� MPXFS� JTPMBUJPO�RVBMJUZ��
0WFSBMM�POF�TIPVME�TUSJWF�GPS�TJNQMJmDB�
UJPO�PG�UFDIOJRVFT�BOE�QSPDFEVSFT�UP�FO�
TVSF�B�NPSF�QSFEJDUBCMF�mOBM�PVUDPNF��
5IFSF� JT� MJUUMF�BEWBOUBHF� UP�EFWFMPQJOH�
B�DPNQMFY�UFDIOJRVF�UIBU�XJMM�POMZ�HJWF�
TBUJTGBDUPSZ�SFTVMUT�UP�B�MJNJUFE�OVNCFS�
PG�DMJOJDJBOT�

8IFO� MPPLJOH�BU� UIF�NBJO�PCTUBDMFT�
UIBU� QSFWFOU� DMJOJDJBOT� GSPN� TZTUFNBUJ�
DBMMZ�VTJOH�SVCCFS�EBN�XF�TFF�UIBU�UFDI�
OJRVF�EPFT�OPU�OFDFTTBSJMZ�QMBZ�B�NBKPS�
SPMF��.BOZ�PCTUBDMFT�BSF�OPU�UFDIOJRVF�
SFMBUFE� TVDI� BT� DPNNVOJDBUJPO� UJNF�
mOBODFT�BOE�QSFKVEJDF�BMM�PG�XIJDI�BSF�
JOUJNBUFMZ�SFMBUFE�UP�FBDI�PUIFS�	'JH��
���

.BUFSJBMT

4IFFUT�	DPNQPTJUJPO�UIJDLOFTT�
DPMPS�TJ[F


%FTQJUF�UIF�GBDU�UIBU�B�HSPXJOH�OVNCFS�
PG�DMJOJDJBOT�VTF�OPO�MBUFY�SVCCFS�EBN�
TIFFUT� UIF� MBUFY�WFSTJPOT�TUJMM�PGGFS� UIF�
CFTU�QSPQFSUJFT�GPS�QSFEJDUBCMF�JTPMBUJPO��
/PO�MBUFY� TIFFUT� BSF� HFOFSBMMZ� NPSF�

*OUSPEVDUJPO

*TPMBUJPO� TIPVME�QSFWFOU�DPOUBNJOBUJPO�
PG�UIF�PQFSBUPSZ�mFME�CZ�NPJTUVSF�CBD�
UFSJB� TBMJWB� BOE� CMPPE�� 5IFSF� BSF� BM�
UFSOBUJWFT�UP�SVCCFS�EBN�CVU�UIFZ�PGGFS�
POMZ�QBSUJBM�JTPMBUJPO�BOE�JOTVGmDJFOU�TPGU�
UJTTVF� SFUSBDUJPO�� *U� JT�EJGmDVMU� UP� TDJFO�
UJmDBMMZ�QSPWF�UIF�JNQBDU�PG�SVCCFS�EBN�
BQQMJDBUJPO�PO�UIF�mOBM�PVUDPNF�PG�USFBU�
NFOU����� 5IF� GPDVT�PG� UIJT� BSUJDMF� JT� PO�
UIF�QSBDUJDBM�BOE�DMJOJDBM�BQQMJDBUJPO�PG�
SVCCFS� EBN�� 4QFDJBM� BUUFOUJPO� JT� QBJE�
UP�B�DMFBS�QSPUPDPM�BOE�TUSBUFHZ�BT�XFMM�
BT�UIF�SPMF�PG�NBHOJmDBUJPO��"T�JTPMBUJPO�
CFDPNFT�NPSF� DIBMMFOHJOH� JO� EFFQFS�
DBWJUJFT� UIF� EFWJM� JT� JO� UIF� EFUBJM� BOE�
JU� JT�FTQFDJBMMZ� JO� UIJT�DPOUFYU� UIBU�IJHI�
NBHOJmDBUJPO�GBDJMJUBUFT�UIF�EFMJDBUF�BOE�
QSFDJTF�NFBTVSFT�SFRVJSFE�UP�PCUBJO�BC�
TPMVUF�JTPMBUJPO��*U�JT�OPU�XJUIJO�UIF�TDPQF�
PG�UIJT�BSUJDMF�UP�BOTXFS�UIF�RVFTUJPO�BT�
UP�XIFUIFS�UIF�VTF�PG�SVCCFS�EBN�JO�SF�
TUPSBUJWF�EFOUJTUSZ�JT�FWJEFODF�CBTFE�

"GUFS�NPSF� UIBO� ��� ZFBST� PG� SVCCFS�
EBN�VTF�JO�DMJOJDBM�QSBDUJDF�UIF�BVUIPST�
TVHHFTU�UIBU�UIFSF�BSF�UISFF�LFZ�QPJOUT�

Fig 1 � %JBHSBN�TIPXJOH�JTPMBUJPO�RVBMJUZ

2���*TPMBUJPO�RVBMJUZ

.BUFSJBM 4USBUFHZ

5FDIOJRVFT
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FMBTUJD�UIVT�PGGFSJOH�B�MJUUMF�MFTT�UJTTVF�SF�
USBDUJPO�BOE�UIFZ�EFNBOE�TMJHIUMZ�TNBMM�
FS�QFSGPSBUJPOT��5IF�QSFGFSSFE�HBVHF�GPS�
CPUI�MBUFY�BOE�OPO��MBUFY�TIFFUT�JT�IFBWZ�
BT�UIJT�EFMJWFST�UIF�CFTU�SFUSBDUJPO�PG�UIF�
QFSJQIFSBM� UJTTVFT� QBQJMMBF� JODMVEFE�
	5BCMF��
�

1BTTJOH� UIJO� SVCCFS� EBN� JOUFSQSPYJ�
NBMMZ�NBZ�TFFN�FBTZ�UP�BDIJFWF�ZFU�JU�
UFBST�NPSF�FBTJMZ�XIFO�QBTTJOH�UJHIUFS�
PS�MFTT�TNPPUI�DPOUBDUT��*U�JT�BMTP�NPSF�
MJLFMZ�UP�CF�QVMMFE�BXBZ�GSPN�UIF�DFSWJ�
DBM�BSFB�XIFO�VOEFS�UFOTJPO�FTQFDJBMMZ�
XIFO�QFSGPSBUJPOT�BSF� UPP�CJH��5IJOOFS�
WFSTJPOT� PG� TIFFU� TVDI� BT�NFEJVN�PS�
UIJO�TIPVME�POMZ�CF�VTFE�GPS�TJOHMF�UPPUI�
JTPMBUJPO�

$PMPS�JT�NPSF�UIBO�KVTU�B�NBUUFS�PG�QFS�
TPOBM�UBTUF��-JHIU�CMVF�TIFFUT�DPOTJEFS�
BCMZ� JODSFBTF� UIF� MVNJOPTJUZ�PG� UIF�PQ�
FSBUPSZ�mFME�XIJDI�BMTP�CFDPNFT�NPSF�
DMFBSMZ�WJTJCMF�JO�UIF�QIPUPHSBQIZ�

5IF�TJ[F�PG�UIF�TIFFUT�DBO�CF���¨��øJODI�
PS���¨��øJODI��UIF�DIPJDF�EFQFOET�PO�UIF�
TJ[F�PG�UIF�QBUJFOU�T�NPVUI�BOE�UIF�DMJOJ�
DJBO�T�QSFGFSFODF��.PSFPWFS�DPNCJOJOH�
B���¨���JODI�TIFFU�XJUI�B�TMJHIUMZ�TNBMMFS�
GSBNF�PGGFST�B�MJUUMF�NPSF�SPPN�GPS�BEKVTU�

NFOU�BOE� MFTT�FYUSFNF�UFOTJPO�PO�UIF�
SVCCFS�EBN�JG�UIF�PWFSBMM�QPTJUJPOJOH�PG�
QFSGPSBUJPOT�JT�TMJHIUMZ�PGG�

1VODI

5IF�QVODI�TIPVME�CF�BCMF�UP�EFMJWFS�QFS�
GFDUMZ�DVU�BOE�DPNQMFUF�QFSGPSBUJPOT��*O�
PSEFS� UP�EP� UIJT� JU� JT�DSJUJDBM� UP�VTF�BO�
VOEBNBHFE� QVODI�� CPUI� UIF� QJO� BOE�
UIF�NFUBM�QFSGPSBUJPO�TIPVME�CF�VOEBN�
BHFE�� 5IF� QVODI� TIPVME� BMXBZT� CF�
VTFE�XJUI� UIF�QJO�XFMM�DFOUFSFE�BCPWF�
UIF�QFSGPSBUJPO�XIJMF�QVTIJOH�mSNMZ�BOE�
FWFOUVBMMZ�QVMMJOH�UIF�SVCCFS�EBN�PWFS�
UIF�QJO�UP�DPOmSN�UIF�mOBM�DVU�

'SBNF

5IF� GSBNF� JT� QSFGFSBCMZ� QPTJUJPOFE� PO�
UPQ�PG�UIF�SVCCFS�EBN�	PO�UIF�DMJOJDJBO�T�
TJEF
�TP�UIBU� JU� SFNBJOT�BWBJMBCMF�UP�BU�
UBDI�UIF�nPTT�MJHBUVSFT�BOE�LFFQ�UIFN�
VOEFS� UFOTJPO� 	'JH� �B� BOE�C
��.FUBMMJD�
6�TIBQFE�GSBNFT�BSF�HFOFSBMMZ�WFSZ�FGm�
DJFOU��5IFZ�DBO�CF�VTFE�JO�B�SFHVMBS�XBZ�
PS�UIFZ�DBO�CF�JOWFSUFE�EFQFOEJOH�PO�
UIF�OFFE�GPS�MJHBUVSF�BODIPSBHF�

Table 1 � 'VODUJPOBM�QSPQFSUJFT�GPS�TIFFUT

Tissue retraction Proximal passage Quadrant

-BUFY ��� ��� ���

/PO�MBUFY �� �� ��

)FBWZ�HBVHF ��� �� ���

.FEJVN�UIJO�HBVHF � �� �
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$MBNQT

/P�FYJTUJOH�DMBNQ�LJU�NFFUT�BMM� UIF�DSJ�
UFSJB�GPS�NBOBHJOH�UIF�XJEF�WBSJFUZ�PG�TJU�
VBUJPOT�POF�FODPVOUFST�JO�EBJMZ�QSBDUJDF��
5IF� MJTUJOH� PG� DMBNQT� IFSF�XPVME� UIVT�
CF�QPJOUMFTT��8IBU�JT�NPSF�JNQPSUBOU�JT�
UP�VOEFSTUBOE�UIF�GVODUJPO�PG�B�TQFDJmD�
UZQF�PG�DMBNQ�JO�B�HJWFO�TJUVBUJPO��6O�
EFSTUBOEJOH�TUSFOHUIT�BOE�XFBLOFTTFT�
JT�LFZ�

5IF� NBJO� QBSUT� PG� B� DMBNQ� BSF� UIF�
CSBDLFU� UIF� BODIPSBHF� QPJOUT� PS� UJQT�
BOE� UIF� MBUFSBM� 	BOE� QPTTJCMZ� BOUFSJPS
�
XJOHT�

5IF� CSBDLFU� PGGFST�NPTU� PG� UIF� TUJGG�
OFTT�BOE�QBSU�PG�UIF�TUBCJMJUZ��*U�JT�QSFGFS�
BCMZ�UIJDL�BOE�XJEF��5IF�GVSUIFS�B�CSBDL�
FU� SFBDIFT� EJTUBMMZ� BOE� BXBZ� GSPN� UIF�
PDDMVTBM� TVSGBDF� JO� IFJHIU� UIF�XFBLFS�
JU� JT��0O� UIF�PUIFS�IBOE�BDDFTT� UP� UIF�
DMBNQFE�UPPUI�XPVME�UIFO�CF�FBTJFS�

5IF� UJQT� TIPVME� BU� MFBTU� HSJQ� VOEFS�
UIF�MJOF�PG�HSFBUFTU�DPOUPVS�UPVDIJOH�UIF�
UPPUI�BU�GPVS�QPJOUT��"QJDBMMZ�BOHVMBUFE�
UJQT�PGGFS�B�CFUUFS�HSJQ�PO�QBSUJBMMZ�FSVQU�
FE�UFFUI�CVU�XJMM�SFEVDF�BDDFTT�UP�CVD�

DBM� BOE� MJOHVBM� TVSGBDFT� DPNQMJDBUJOH�
B�QFSGFDU�TFBM�BSPVOE�UIJT�BODIPS�UPPUI�

5IF�MBUFSBM�XJOHT�BMMPX�UIF�DMBNQ�UP�
CF�BUUBDIFE�JO�UIF�SVCCFS�EBN�	PO�UIF�
DMJOJDJBO�T�TJEF
�XIJMF�UIF�BOUFSJPS�XJOHT�
TQSFBE�UIF�SVCCFS�EBN�UP�QSFWFOU�JU�GSPN�
HFUUJOH�DBVHIU�CFUXFFO�UIF�UJQT�BOE�UIF�
UPPUI�DPOUPVS�BMMPXJOH�BO�FBTJFS�WJFX�PG�
UIF�UBSHFUFE�BODIPS�UPPUI�

8JOHMFTT� DMBNQT� DBO� BMTP� CF� BU�
UBDIFE�JO�UIF�SVCCFS�EBN�XJUI�UIF�CSBDL�
FU�PO�UIF�DMJOJDJBO�TJEF�XIJMF�UIF�GPSDFQT�
IPME�UIF�DMBNQ�PO�UIF�QBUJFOU�T�TJEF��*O�
UIJT�XBZ�UIF�TIFFU�DBO�CF�IFME�VQ�MJLF�B�
QBSBDIVUF�EVSJOH�DMBNQ�QMBDFNFOU�

%VSJOH� RVBESBOU� JTPMBUJPO� UIF� NPTU�
EJTUBMMZ�QMBDFE�DMBNQ�XJMM�SFTJTU�USBDUJPO�
GSPN�UIF�SVCCFS�EBN�UPXBSE�UIF�GSBNF��
&MTFXIFSF�JO�UIF�JTPMBUFE�RVBESBOU�BE�
EJUJPOBM�DMBNQT�DPVME�PGGFS�MPDBMJ[FE�HJO�
HJWBM�SFUSBDUJPO�

'PSDFQT

5IJT�JOTUSVNFOU�TIPVME�BMMPX�GPS�GBTU�BOE�
TFDVSF� DMBNQ� QMBDFNFOU� XJUIPVU� UIF�
DMBNQ�QJWPUJOH�NFTJPEJTUBMMZ� JO� UIF� GPS�

Fig 2a and b � 1SPWJEJOH�UFOTJPO�PO�MJHBUVSF��8IFO�UIF�NFUBM�6�TIBQFE�GSBNF�JT�EFMJCFSBUFMZ�QMBDFE�VQ�
TJEF�EPXO�MJHBUVSFT�DBO�mOE�BO�BODIPSBHF�QPJOU�GSPN�XIFSF�USBDUJPO�XJMM�PGGFS�BEEJUJPOBM�HJOHJWBM�SFUSBDUJPO�
JO�BO�BQJDBM�EJSFDUJPO�

a b
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DFQT��*EFBMMZ�UIF�JOTUSVNFOU�TIPVME�CF�
SJHJE�BOE�UIJDL�FOPVHI�JO�UIF�IPSJ[POUBM�
TFDUJPO�BOE�UIJOOFS�BU�UIF�XPSLJOH�FOE��
*U�TIPVME�CF�JODMJOFE�CFUXFFO����BOE����
EFHSFFT�XJUIPVU�JUT�FYUSFNJUJFT�JOUFSGFS�
JOH�XJUI�NPSF�NFTJBMMZ�QPTJUJPOFE�UFFUI�
UIBO�UIF�BODIPS�UPPUI��5IF�JEFBM�GPSDFQT�
IBT�ZFU�UP�CF�EFTJHOFE�

'MPTT

1SJNBSJMZ�nPTT�TFSWFT�UP�QVMM�UIF�SVCCFS�
EBN� JOUFSEFOUBMMZ� TP� UIBU� JU� DBO� DPNF�
BSPVOE�UIF�UFFUI�UP�CF�JTPMBUFE��"�nPTT�
MJHBUVSF� IFMQT� UP� TUBCJMJ[F� UIF� SVCCFS�
EBN�JO�BO�JOWFSUFE�QPTJUJPO�JO�UIF�TVMDVT�
JO�B�NPSF�BQJDBM�QPTJUJPO��5IJT�JOWFSTJPO�
PG�UIF�NBSHJOT�PG�UIF�QFSGPSBUJPO�JO�UIF�
TVMDVT�JT�B�GVOEBNFOUBM�QBSU�PG�UIF�JTPMB�
UJPO�QSPDFEVSF��0OMZ�BO�FGGFDUJWF�JOWFS�
TJPO�DBO�SFBMMZ�TFBM�PGG�UIF�PQFSBUPSZ�mFME�
	MJLF�B�DBSEJBD�WBMWF�DMPTFT�BOE�QSFWFOUT�
CMPPE�SFnVY
�XIJMF�PGGFSJOH�HJOHJWBM�SF�
USBDUJPO�XJUIPVU�CFJOH�USBVNBUJD�

8BYFE� SPVOE� nPTT�XJUI� B� MBSHF� EJ�
BNFUFS�JT�JEFBM�GPS�QBTTJOH�UIF�QSPYJNBM�
DPOUBDUT��5IF�nPTT�UIJDLOFTT�TFQBSBUFT�
UIF�UPPUI�FGGFDUJWFMZ�BOE�BMMPXT�B�TBGFS�
QBTTBHF� GPS� UIF� SVCCFS� EBN� QSFWFOU�
JOH�UFBSJOH��5IF�UFDIOJRVF�VTFE�UP�QVMM�
SVCCFS�EBN�UISPVHI�UIF�DPOUBDUT�JT�DSJUJ�
DBM��'JSTU�UIF�QSPYJNBM�DPOUBDUT�TIPVME�
CF� UFTUFE� XJUI� nPTT� BMPOF� TP� EBOHFS�
[POFT�TVDI�BT�JSSFHVMBS�SFTUPSBUJPOT�BOE�
PWFSIBOHT�DBO�CF�JEFOUJmFE��*G�UIF�nPTT�
QBTTFT� VOEBNBHFE� UIFO� UIF� IFBWZ�
HBVHF�SVCCFS�EBN�XJMM�BMTP�QBTT��*G�UIF�
nPTT�EPFT�OPU�QBTT�PS�JT�EBNBHFE�XIFO�
QBTTJOH�UIFTF�QSPYJNBM�BSFBT�XJMM�OFFE�
TPNF� TNPPUIFOJOH� PS� TFQBSBUJPO�QSJPS�
UP�DPOUJOVJOH�UIF�QSPDFEVSF��5IF�VTF�PG�
B� MVCSJDBOU� JT� VOOFDFTTBSZ� CFDBVTF� B�
UIJO�mMN�PG�TBMJWB�JT�TVGmDJFOU�UP�BMMPX�UIF�

TNPPUI�HMJEJOH�PG�UIF�SVCCFS�EBN�PWFS�
UIF� TVSGBDFT�� *U� JT� DSVDJBM� UP� IBWF� POF�
TJOHMF�UIJDLOFTT�PG�SVCCFS�EBN�XJUIPVU�
GPMET�FOHBHJOH�UIF�QSPYJNBM�TQBDF��5IF�
QBTTBHF� TIPVME� CF� QSPHSFTTJWF� MJLF�
QBQFS�GFE�JOUP�B�QSJOUFS��8JEF�EJBNFUFS�
nPTT�TIPVME�BMTP�FOHBHF� UIF�QSPYJNBM�
BSFB� TUBSUJOH� GSPN� B� GSFF� PDDMVTBM� PS�
JODJTBM� TVSGBDF�� 5IF� nPTT� TIPVME� UIFO�
CF� QVMMFE� EPXOXBSE� BMPOH� UIF� DPSSF�
TQPOEJOH� GSFF�TVSGBDF� *O� UIJT�XBZ� UIF�
DMJOJDJBO�TFQBSBUFT�UIF�UBSHFU�UPPUI�GSPN�
JUT�OFJHICPS�XIJMF�GFFEJOH�UISPVHI�POF�
TJOHMF� UIJDLOFTT�PG� SVCCFS�EBN�EVSJOH�
QBTTBHF��5IJT�QSPDFEVSF�NBZ�OFFE� UP�
CF�SFQFBUFE�TFWFSBM�UJNFT�VOUJM�UIF�UPUBM�
SVCCFS�EBN�CFUXFFO�CPUI�QFSGPSBUJPOT�
JT�CSPVHIU�VOEFS�UIF�DPOUBDU�QPJOU��#F�
UXFFO� SFQFUJUJWF� NPWFNFOUT� UIF� nPTT�
TIPVME�POMZ�CF�SFNPWFE�GSPN�UIF�JOUFS�
EFOUBM� TQBDF� IPSJ[POUBMMZ� TP� BT� OPU� UP�
CSJOH�UIF�SVCCFS�EBN�CBDL�VQ�GSPN�CF�
UXFFO�UIF�DPOUBDU�	'JH��
�

'PS�TJNQMF�MJHBUVSFT�B�UIJOOFS�XBYFE�
nPTT�JT�QSFGFSBCMF��5IF�XBY�TFDVSFT�UIF�
mSTU�LOPU�XIJMF�UIF�TFDPOE�DPVOUFS�LOPU�
JT�NBEF�

"�nBUUFS�VOXBYFE�5FnPO�nPTT�JT�JEFBM�
GPS� EPVCMF� MJHBUVSFT� TJODF� JU� BMMPXT� B�
TNPPUI�TMJEJOH�PG�UIF�UXP�MPPQT�XIJMF�UIF�
LOPU�JT�UJHIUFOFE�BSPVOE�UIF�UPPUI��%PV�
CMF� TFMG�UJHIUFOJOH� MJHBUVSFT� PGGFS�NPSF�
HJOHJWBM�SFUSBDUJPO�UIBO�TJOHMF�MJHBUVSFT�

3FUSBDUJPO�DPSE

3FUSBDUJPO�DPSET�NBJOMZ�PGGFS�WFSUJDBM�SF�
USBDUJPO�	BQJDBMMZ
��5IFZ�BSF�VTVBMMZ�BEE�
FE�BT�BO�FYUSB�NFBOT�PG�SFUSBDUJPO�BGUFS�
UIF� QSPDFEVSF� PG� TFDVSJOH�XJUI� B� MJHB�
UVSF��5IF�EJBNFUFS�JT�DIPTFO�EFQFOEJOH�
PO�UIF�TVMDVMBS�BOBUPNZ�BOE�UIF�BNPVOU�
PG�SFUSBDUJPO�SFRVJSFE�	'JH��
�
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Fig 3 � "O�FYBNQMF�PG�QSPYJNBM�DPOUBDU�QBTTBHF�CFUXFFO�UXP�QSFNPMBST��8IFO�UIF�SVCCFS�EBN�JT�QVU�
VOEFS�CVDDPQBMBUBM� UFOTJPO�UIF�DMJOJDJBO�DBO�JEFOUJGZ�UIF�PDDMVTBM�TVSGBDF�MFBTU�DPWFSFE�CZ�UIF�SVCCFS�
EBN�	JO�UIJT�DBTF�UIF�mSTU�QSFNPMBS
��-BSHF�EJBNFUFS�XBYFE�nPTT�JT�QSPHSFTTJWFMZ�JOTFSUFE�CFUXFFO�UIF�
UXP�UFFUI�XIJMF�LFFQJOH�DPOTUBOU�QSFTTVSF�PO�UIF�PDDMVTBM�TVSGBDF�UIFO�BHBJOTU�UIF�EJTUBM�TVSGBDF�PG�UIF�
mSTU�QSFNPMBS��*O�UIJT�XBZ�UIF�DMJOJDJBO�NPWFT�UIJT�UPPUI�UPXBSE�UIF�NFTJBM�PQFOJOH�UIF�QSPYJNBM�DPOUBDU�
BOE�HVJEJOH�B�TJOHMF�UIJDLOFTT�PG�SVCCFS�EBN�(a and b)��5IF�SVCCFS�EBN�TIFFU�TIPVME�QSPHSFTTJWFMZ�QBTT�
UIF�DPOUBDU�JO�UIF�TBNF�XBZ�B�QBQFS�TIFFU�JT�GFE�UP�B�QSJOUFS�(c and d)��5IJT�NPWFNFOU�TIPVME�QPTTJCMZ�
CF�SFQFBUFE�TFWFSBM�UJNFT�UP�QBTT�UIF�DPOUBDU�DPNQMFUFMZ��'JOBMMZ�UIF�GVMM�MBUFY�TFQUVN�BSSJWFT�CFMPX�UIF�
DPOUBDU�QPJOU�DPWFSJOH�BOE�FOWFMPQJOH�UIF�QBQJMMBF�(e)�

a b

c d

e
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5FnPO�UBQF� 
	QPMZUFUSBnVPSPFUIZMFOF���15'&


15'&�IBT�NBOZ�VTFT�JO�EFOUJTUSZ�FTQF�
DJBMMZ�JO�UIF�GPSN�PG�UBQF��*U�PGGFST�FYDFQ�
UJPOBM�BOUJ�BEIFTJWF�QSPQFSUJFT�CFDBVTF�
JU�JT�TPMVCMF�JO�IBSEMZ�BOZ�TPMWFOUT�BOE�JT�
BVUPDMBWBCMF�CFJOH�BCMF� UP�SFTJTU� UFN�
QFSBUVSFT�BT�IJHI�BT����¡$�

%VSJOH�JTPMBUJPO�QSPDFEVSFT�JU� JT�WFSZ�
FGGFDUJWF�GPS�QBDLJOH�POF�PS�NPSF�MBZFST�
UP� DSFBUF� BEEJUJPOBM� HJOHJWBM� SFUSBDUJPO�
CPUI� WFSUJDBMMZ� BOE� IPSJ[POUBMMZ�� *UT� NF�
DIBOJDBM�QSPQFSUJFT�BMMPX�GPS� UIF� GPMEJOH�
BOE�SFGPMEJOH�PG�NVMUJQMF�MBZFST�PG�UIF�UBQF�
PO�JUTFMG�XIJMF�NPEVMBUJOH�JUT�WPMVNF�BOE�
UIF�EJSFDUJPO�PG� UIF�SFUSBDUJPO��'PS� UIFTF�
SFBTPOT�UIF�BVUIPST�DIPPTF�5FnPO�UBQF�
JO�NBOZ�DBTFT�PWFS�SFUSBDUJPO�DPSE�

5FnPO�JT�IZESPQIPCJD�BOE�JT�OPU�QP�
SPVT�VOMJLF�SFUSBDUJPO�DPSE�UIBU�JT�CSBJE�
FE�BOE�RVJDLMZ�BCTPSCT� MJRVJET�EVSJOH�
QSFQBSBUJPO�	'JH��
�

5FnPO� JT� QMBDFE� BGUFS� JOWBHJOBUJPO�
PG� UIF� SVCCFS�EBN� JOUP� UIF�TVMDVT�� *G�B�
MJHBUVSF�JT�VTFE�5FnPO�JT�QMBDFE�PO�UPQ�
PG�UIF�MJHBUVSF��$POTFRVFOUMZ�JU�DBO�CF�
DPNQBDUFE�BU�XJMM�JO�UIF�BWBJMBCMF�TQBDF��
5IJT�DPNQBDUJPO�BMTP�IFMQT�UP�TUPQ�QPT�
TJCMF�HJOHJWBM�CMFFEJOH�NFSFMZ�CZ�FYFSU�
JOH�QSFTTVSF�PO�UIF�UJTTVFT�

5FDIOJRVF�BOE�TUSBUFHZ

(PPE� JTPMBUJPO� JT�NPSF� UIF� SFTVMU� PG� B�
XFMM�BQQMJFE�TUSBUFHZ�JO�B�TQFDJmD�DMJO�
JDBM� TJUVBUJPO� UIBO� UIF� BQQMJDBUJPO� PG� B�
TFRVFODF�PG�QBSUJDVMBS�TUFQT�PS�USJDLT�

Perforations
1FSGPSBUJPO� EJBNFUFS� BOE� QPTJUJPO� JT�
LFZ�UP�BDIJFWJOH�B�TFBM�JO�UIF�PQFSBUPSZ�
mFME�� 6OGPSUVOBUFMZ� QVODI�IPMF� EJBN�

Fig 4 � 5IF�VTF�PG�HJOHJWBM�SFUSBDUJPO�DPSET��"�TJO�
HMF� MJHBUVSF� JT�QMBDFE�CZ�EFGBVMU�PO� UIF�DBOJOF� UP�
JOWFSU�UIF�SVCCFS�EBN�JOUP�UIF�TVMDVT�BOE�UP�PGGFS�BO�
JOJUJBM� HJOHJWBM� SFUSBDUJPO��)PXFWFS� UIF�EJTUBM� DBW�
JUZ�NBSHJO�SFNBJOT�BU�UIF�TBNF�MFWFM�PG�UIF�SVCCFS�
EBN�DPNQMJDBUJOH�UIF�SFNPWBM�PG�UIF�DPNQPTJUF��"�
OPO�JNQSFHOBUFE�SFUSBDUJPO�DPSE�JT�QMBDFE�JOUP�UIF�
TVMDVT�DPNQBDUJOH�UIF�MJHBUVSF�BOE�UIF�SVCCFS�EBN�
UPHFUIFS� JO�B�NPSF�BQJDBM�EJSFDUJPO��5IF�SFUSBDUJPO�
DPSE�EJBNFUFS�DSFBUFT�CPUI�WFSUJDBM�BOE�IPSJ[POUBM�
SFUSBDUJPO�NPWJOH� UIF� SVCCFS�EBN�BXBZ� GSPN� UIF�
DBWJUZ�NBSHJO�

Fig 5 � 5IF�VTF�PG�5FnPO�UBQF��1SJPS�UP�BOZ�QSFQBS�
BUJPO�TJOHMF�MJHBUVSFT�BSF�QMBDFE�PO�UIF�OFJHICPSJOH�
UFFUI�PG�UIF�POFT�UP�CF�USFBUFE�JO�PSEFS�UP�FOTVSF�
JOWFSTJPO�PG�UIF�SVCCFS�EBN�JO�UIF�TVMDVT�	UFFUI����
��� BOE� ��
�� *O� UIJT� DBTF� UIF� UFFUI� UP� CF� USFBUFE�
	���BOE���
� SFDFJWF�B�EPVCMF� MJHBUVSF� UP�BMMPX� GPS�
FWFO�NPSF�HJOHJWBM�SFUSBDUJPO��5FnPO�UBQF�JT�QMBDFE�
BGUFS�UIF�SFNPWBM�PG�UIF�PME�SFTUPSBUJPOT��5IF�5FnPO�
CBOET�BSF�GPMEFE�UP�PGGFS�NVMUJQMF�UIJDLOFTTFT�BOE�
BSF�QMBDFE�PO� UPQ�PG� UIF�EPVCMF� MJHBUVSFT� JOUP� UIF�
TVMDVT�UP�BDIJFWF�VMUJNBUF�UJTTVF�SFUSBDUJPO�JO�CPUI�
UIF�IPSJ[POUBM� BOE� WFSUJDBM� EJSFDUJPOT� BMMPXJOH� GPS�
UIF�TBGF�BOE�FGmDJFOU�SFNPWBM�PG�EFDBZ��$PNQBSFE�
UP� SFUSBDUJPO� DPSE� 5FnPO� UBQF� PGGFST� B�NPSF� nFY�
JCMF�VTF�EVF�UP�JUT�NPEVMBS�QMBDFNFOU�XJUI�WBSJBCMF�
UIJDLOFTTFT�BOE�MBZFST�JO�POF�TJOHMF�QJFDF�PG�UBQF�
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OJRVF� VTFE
�� 'PS� BMM� PUIFS� UFFUI� UP� CF�
JTPMBUFE� UIF� BVUIPST� SFDPNNFOE� UIF�
TNBMMFTU�QPTTJCMF�QVODI�IPMF�EJBNFUFS��
5IJT�GBDJMJUBUFT�B�CFUUFS�DFSWJDBM�UJHIUOFTT�
DMPTF�UP�UIF�SPPU�XIJMF�BU�UIF�TBNF�UJNF�
JODSFBTFT� UIF� EJTUBODF� CFUXFFO� UXP�
OFJHICPSJOH�QFSGPSBUJPOT� UP�IFMQ�DPWFS�
UIF�JOUFSEFOUBM�QBQJMMBF�

*O�HFOFSBM�UIF�VTF�PG�B�UFNQMBUF�DBO�
IFMQ�UP�EFUFSNJOF�UIF�PWFSBMM�QPTJUJPO�PG�
UIF�QFSGPSBUJPOT��/FWFSUIFMFTT�WFSZ�PG�
UFO�UIJT�TUBOEBSE�TJUVBUJPO�OFFET�UP�CF�
NPEJmFE�

*O�PSEFS�UP�GBDJMJUBUF�UIF�NPTU�TUBCMF�SVC�
CFS�EBN�QPTJUJPO�BOE�CFOFmU�GSPN�JUT�GVMM�
QPUFOUJBM�JO�SFUSBDUJOH�UIF�QFSJQIFSBM�TPGU�
UJTTVFT�	MJQT�UPOHVF�DIFFLT
�UIF�HFOFSBM�
SVMF�JT�OPU�UP�DSPTT�UIF�IPSJ[POUBM�NFEJBO�
MJOF��8IFO�UIF�SVCCFS�EBN�TIFFU�JT�WJFXFE�
GSPN�UIF�GSPOU�UIF�QFSGPSBUJPOT�GPS�RVBE�
SBOUT�*�BOE�*7�BSF�MPDBUFE�PO�UIF�DMJOJDJBO�T�
MFGU�TJEF�BOE�GPS�RVBESBOUT�**�BOE�***�PO�UIF�
SJHIU�TJEF��8JUIJO�UIF�RVBESBOU�UIF�QFSGPS�
BUJPO�QPTJUJPOT�TIPVME� UIFO�CF�BEBQUFE�
JOEJWJEVBMMZ�DBTF�CZ�DBTF��5IF�PCKFDUJWF�
JT�GPS�UIF�JOUFSEFOUBM�QBQJMMBF�UP�CF�DPN�
QMFUFMZ�DPWFSFE��8PSLJOH�PVU�UIF�DPSSFDU�
TQBDF�CFUXFFO�QFSGPSBUJPOT�JT�NPTU�QSF�
EJDUBCMF�XIFO�SFGFSFODFT�BSF�UBLFO�BU�UIF�
DFSWJDBM�BSFB�BOE�OPU�PO�UIF�DVTQ�UJQT�JO�
DJTBM�FEHFT�PS�PDDMVTBM�QMBOFT�PG�UIF�UFFUI�
UP�CF�JTPMBUFE�	'JH��
��

8IFO�JO�EPVCU� JU� JT�BMXBZT�CFUUFS�UP�
IBWF�B�MJUUMF�NPSF�TQBDF�UIBO�OPU�FOPVHI�
PG� JU�CFUXFFO� UIF�QFSGPSBUJPOT��"�TNBMM�
GPME�JT�FBTJMZ�EFBMU�XJUI�CZ�QMBDJOH�B�nPTT�
MJHBUVSF�SFUSBDUJPO�DPSE�PS�5FnPO�UBQF�

5IF�TUSBUFHZ�VTFE� JT�TJNQMF�BOE� SF�
QFBUBCMF��*O�TIPSU�JU�DBO�CF�TVNNBSJ[FE�
BT�GPMMPXT��*OWFSTJPO�PG�UIF�SVCCFS�EBN�
JO�UIF�TVMDVT�JT�UIF�LFZ�FMFNFOU�GPS�TVD�
DFTTGVM� JTPMBUJPO�� 5IF� MBUFY� TIPVME� CF�
QMBDFE�BU�UIF�CBTF�PG�UIF�TVMDVT�QSJNBS�

FUFS�JT�OPU�TUBOEBSEJ[FE�GPS�BMM�QFSGPSB�
UPST��5SBEJUJPOBMMZ� UIF�UPPUI�IPMEJOH�UIF�
DMBNQ�NPTU� EJTUBM� JO� UIF� JTPMBUFE� mFME�
	UIF� BODIPS� UPPUI
� SFRVJSFT� UIF� MBSHFTU�
QFSGPSBUJPO�� 5IJT� QVODI�IPMF� EJBNFUFS�
NVTU�BMMPX�GPS�TVGmDJFOU�TUSFUDIJOH�JO�PS�
EFS� UP� QBTT� UIF� CSBDLFU� BOE�PS� MBUFSBM�
DMBNQ�XJOHT� 	EFQFOEJOH� PO� UIF� UFDI�

Fig 6 � 1FSGPSBUJPOT�XJUI�DPSSFDU�TQBDJOH��5PPUI����
JT�UP�CF�USFBUFE��5IF�QSFPQFSBUJWF�SBEJPHSBQI�JOEJ�
DBUFT�B�MJNJUFE�JOUFS�SBEJDVMBS�EJTUBODF�PO�UIF�EJTUBM�
XIJMF�PO�UIF�NFTJBM�UIFSF�JT�NPSF�EJTUBODF�UP�DPWFS�
(a)��"�TUBOEBSE�UFNQMBUF�DBO�CF�VTFE�UP�NBSL�EF�
GBVMU�TQBDJOH�(b and c)��5IF�mOBM�QFSGPSBUJPO�QMBDF�
NFOU�JT�EPOF�JO�SFMBUJPO�UP�UIJT�BOE�UIF�JOGPSNBUJPO�JT�
DPMMFDUFE�GSPN�UIF�SBEJPHSBQI�BOE�UIF�DMJOJDBM�WJFX�
JO�UIF�NPVUI�(d)��)FSF�UIF�SPUBUJPO�PG�UIF�mSTU�NPMBS�
BOE�UIF�QSFTFODF�PG�B�MBSHF�NFTJBM�DPODBWJUZ�BMMPXT�
FWFO�NPSF�TQBDF�CFUXFFO�UFFUI����BOE����XIJMF�
LFFQJOH�B�TUBOEBSE�EJTUBODF�CFUXFFO�UFFUI����BOE�
17 (d and e)�

a b

c d

e
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JMZ� XIJDI� DBO� CF� BDIJFWFE� JO� TFWFSBM�
XBZT��/FWFSUIFMFTT�MJHBUVSFT�SFUSBDUJPO�
DPSET�PS�5FnPO�UBQF�BSF�BMXBZT�QMBDFE�
BT�B�TFDPOE�TUFQ�PO�UPQ�PG�UIF�MBUFY�UP�
FOTVSF�BO�JOUJNBUF�DPOUBDU�CFUXFFO�MB�
UFY�BOE�UPPUI�DPOUPVS��*G�MJHBUVSFT�SFUSBD�
UJPO�DPSET�PS�5FnPO�UBQF�BSF�QMBDFE�QSJPS�
UP� JOWFSTJPO� UIF� TVMDVT�XPVME� BMSFBEZ�

CF�PDDVQJFE�BOE�JOWFSTJPO�XPVME�OPU�CF�
QPTTJCMF�	'JH��
�

Strategy and technique in the  posterior 
region: combining rubber dam and 
matrix
*O� UIF�QPTUFSJPS� SFHJPO�DPNCJOJOH�FGm�
DJFOU�JTPMBUJPO�XJUI�NBUSJY�QMBDFNFOU�DBO�

Fig 7 � 1MBDFNFOU�TUSBUFHZ��5IF�PCKFDUJWF�PG�FWFSZ� JTPMBUJPO�QSPDFEVSF� JT� UP�QPTJUJPO� UIF�TIFFU�CFZPOE�
UIF�MJNJUT�PG�B�QPTTJCMF�DBWJUZ�DPOUPVS�BOE�JOWFSU�JOUP�UIF�TVMDVT��*O�UIF�DBTF�PG�B�TJOHMF�UPPUI�JTPMBUJPO�UIF�
DMBNQ�JT�CZ�EFmOJUJPO�QMBDFE�PO�UIBU�UPPUI��*OWFSTJPO�JT�OPU�BVUPNBUJDBMMZ�BDIJFWFE�TJODF�UIF�UJQT�PG�UIF�
DMBNQ�UPVDI�UIF�UPPUI�DPOUPVS�CFGPSF�UIF�SVCCFS�EBN��*O�NPTU�TJUVBUJPOT�B�nPTT�MJHBUVSF�XJMM�IFMQ�CZ�QVMMJOH�
UIF�SVCCFS�EBN�JOUP�JOUJNBUF�DPOUBDU�XJUI�UIF�UPPUI�TVSGBDF�VOEFS�UIF�DMBNQ�UJQT�XIJMF�BU�UIF�TBNF�UJNF�
JOWFSUJOH�UIF�SVCCFS�EBN��5IJT�DBO�CF�GVSUIFS�BDIJFWFE�CZ�BEEJOH�SFUSBDUJPO�DPSE�PS�5FnPO�UBQF�XIFSF�
OFDFTTBSZ��*O�UIF�DBTF�PG�B�RVBESBOU�JTPMBUJPO�UIF�BODIPS�UPPUI�JT�EFTJHOBUFE�UP�CF�UIF�NPTU�EJTUBM�UPPUI�JO�
UIF�JTPMBUFE�RVBESBOU�BOE�XJMM�SFDFJWF�BO�BODIPS�DMBNQ��5IF�TBNF�QSPUPDPM�JT�GPMMPXFE�BT�GPS�UIF�QSFWJPVT�
TJUVBUJPO�TJODF�TFBM�BOE�JOWFSTJPO�BSF�EJGmDVMU�UP�BDIJFWF�XJUIPVU�nPTT�MJHBUVSF��3FUSBDUJPO�DPSE�PS�5FnPO�
UBQF�DBO�BMTP�CF�VTFE�JG�OFFEFE��"U�UIF�MFWFM�PG�UIF�PUIFS�UFFUI�JOWFSTJPO�BOE�BEEJUJPOBM�SFUSBDUJPO�JT�NPTUMZ�
OFFEFE�PO�UIF�UFFUI�UP�CF�USFBUFE�BOE�UIFJS�OFJHICPSJOH�UFFUI��'PS�UIJT�B�TJOHMF�PS�EPVCMF�nPTT�MJHBUVSF�XJMM�
TVGmDF��CVU�JG�OPU�UIF�BGPSFNFOUJPOFE�QSPUPDPM�PG�SFUSBDUJPO�DPSE�PS�5FnPO�UBQF�TIPVME�CF�GPMMPXFE��*O�UIF�
DBTF�PG�BO�FYUSFNF�EFFQ�DFSWJDBM�DIBMMFOHF�BO�BEEJUJPOBM�DMBNQ�JT�OFFEFE�UP�GVSUIFS�QVTI�BOE�SFUBJO�UIF�
SVCCFS�EBN�NPSF�BQJDBMMZ��*G�UIJT�TIPVME�CF�OFDFTTBSZ�UIF�TBNF�QSPUPDPM�JT�GPMMPXFE�BHBJO��nPTT�MJHBUVSF�
SFUSBDUJPO�DPSE�BOE�5FnPO�UBQF�UP�mOBMJ[F�SFUSBDUJPO�JOWFSTJPO�BOE�TFBM��0GUFO�UIF�BEEJUJPOBM�DMBNQT�MBDL�
TUBCJMJUZ�EVF�UP�UIFJS�OBSSPX�CSBDLFUT�BOE�TP�OFFE�UP�CF�TUBCJMJ[FE�	FH�XJUI�DPNQPTJUF�PS�UIFSNPQMBTUJD�
QBTUF�TVDI�BT�,FSS�*NQSFTTJPO�$PNQPVOE
�

4JOHMF�UPPUI

$MBNQ

*TPMBUJPO

1SFQ�DPOUPVS *OWFSTJPO

2VBESBOU

0UIFS�UFFUI"ODIPS�UPPUI

"ODIPS�DMBNQ

*TPMBUJPO

"EEJUJPOBM�DMBNQ

3FUSBDUJPO�DIPSE 5FnPO�UBQF
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Fig 8 � 3VCCFS�EBN�NBUSJY�BOE�TVCHJOHJWBM�EJTUBM�EFDBZ��5PPUI����QSFTFOUT�B�EFFQ�TVCHJOHJWBM�EJTUBM�
EFDBZ�(a)�� *U� SFTQPOET�QPTJUJWFMZ� UP�WJUBMJUZ� UFTUJOH��4FWFSBM� USFBUNFOU�PQUJPOT�DBO�CF�FOWJTJPOFE� JO� UIJT�
EJGmDVMU�TJUVBUJPO��"�DPOWFOUJPOBM�BQQSPBDI�XPVME�NPTU�QSPCBCMZ�TVHHFTU�DSPXO�MFOHUIFOJOH�FOEPEPOUJD�
USFBUNFOU�DPSPOPSBEJDVMBS�SFDPOTUSVDUJPO�BOE�DSPXO��8F�DIPTF�UP�GPMMPX�B�MFTT�JOWBTJWF�QBUI�XJUI�TIPSUFS�
USFBUNFOU�UJNF�BOE�MFTT�FYQFOTF��CPOEFE�DFSBNJD�PWFSMBZ�XJUI�EFFQ�EJTUBM�NBSHJO�FMFWBUJPO��*TPMBUJPO�PG�
UIF�GPVSUI�RVBESBOU�JT�BDIJFWFE�NBLJOH�TVSF�UP�DIPPTF�B�OBSSPX�FOPVHI�DMBNQ�	*WPSZ��"
�TP�UIBU�UIF�GPVS�
UJQT�DBO�CF�mSNMZ�TUBCJMJ[FE�BU�B�DFSWJDBM�MFWFM�XIJMF�GSFFJOH�VQ�UIF�EJTUBM�BSFB��5IF�FNFSHJOH�QSPmMF�PG�UIF�
DIPTFO�DMBNQ�TIPVME�BMTP�CF�TMJHIUMZ�IPSJ[POUBM�UP�BMMPX�GPS�CFUUFS�BDDFTT�UP�UIF�EFDBZFE�EJTUBM�TVSGBDF�(b 
and c)��$BSJFT�SFNPWBM�JT�DBSSJFE�PVU�GPMMPXJOH�UIF�TBNF�QSPDFEVSF�BT�UIF�QSFWJPVTMZ�EFTDSJCFE�DBTFT��
5IF�FYUSFNFMZ�EFFQ�DFSWJDBM�EFDBZ�EPFT�OPU�BMMPX�GPS�UIF�QSFEJDUBCMF�SFHJTUSBUJPO�PG�UIF�mOBM�EJTUBM�DBWJUZ�
NBSHJOT�MFU�BMPOF�UIF�BEKVTUNFOU�PG�BO�JOEJSFDU�SFTUPSBUJPO��5IFSFGPSF�UIF�EJTUBM�NBSHJO�JT�NPWFE�DPSPOBMMZ�
XJUI�UIF�BJE�PG�DPNQPTJUF�NBUFSJBM��.BUSJYJOH�UIJT�LJOE�PG�DBWJUZ�JT�FYUSFNFMZ�EFMJDBUF�HJWFO�UIF�QSFTFODF�
PG�UIF�DMBNQ��"�NBUSJY�TZTUFN�TVDI�BT�"VUP.BUSJY�	%FOUTQMZ
�DBO�CF�DPOTJEFSFE�TJODF�JU�BMMPXT�UJHIUFOJOH�
XJUIPVU�UIF�OFFE�GPS�B�SFBM�NBUSJY�IPMEFS�PS�TVQQPSU��5IF�DMBNQ�OFFET�UP�CF�PQFOFE�TMJHIUMZ�GPS�UIF�NBUSJY�
CBOE�UP�QBTT�CFUXFFO�UIF�DMBNQ�BOE�UIF�UPPUI�DPOUPVS�XIJMF�JU�JT�QVTIFE�BQJDBMMZ�GPMMPXJOH�UIF�SPPU�DPOUPVS��
5IJT�DBO�CF�B�QFSJMPVT�QSPDFEVSF��"OPUIFS�PQUJPO�JT�UP�QMBDF�UIF�"VUP.BUSJY�mSTU�BOE�POMZ�UIFO�QMBDF�SVCCFS�
EBN�PWFS�JU��5IFSF�BSF�UXP�XFBL�FMFNFOUT�JO�UIJT�BQQSPBDI��UIF�OFFE�UP�SFNPWF�EFDBZ�XJUI�UIF�NBUSJY�CBOE�
JO�QMBDF�	XIJDI�EFNBOET�JNNFOTF�EFYUFSJUZ
�BOE�BO�BCTFODF�PG�DPOUBDU�CFUXFFO�SVCCFS�EBN�BOE�UIF�
EJTUBM�QBSU�PG�UIF�SPPU�XIJDI�DPNQSPNJTFT�UIF�HPPE�TFBM��*O�UIFTF�DBTFT�XF�HFOFSBMMZ�QSFGFS�UP�VTF�B�NBUSJY�
IPMEFS�BGUFS�SVCCFS�EBN�QMBDFNFOU��*U�TIPVME�OPU�JOUFSGFSF�XJUI�UIF�DMBNQ�BOE�JUT�UJHIUFOJOH�USBOTMBUFT�JOUP�
B�NFTJBMMZ�EJSFDUFE�USBDUJPO�BHBJOTU�UIF�EJTUBM�DBWJUZ�DPOUPVS�(d and e)��"�QPTUPQFSBUJWF�SBEJPHSBQI�TIPXT�
UIF�HPPE�BEBQUBUJPO�PG�UIF�DPNQPTJUF�NBUFSJBM�BOE�UIF�DPSSFDU�EJWFSHFOU�FNFSHFODF�QSPmMF��$MJOJDBMMZ�POMZ�
UIF�EJTUBM�NBSHJO�IBT�CFFO�NPWFE�DPSPOBMMZ�JO�B�MJHIU�TVCHJOHJWBM�QPTJUJPO��*NQSFTTJPO�BOE�CPOEJOH�PG�UIF�
DFSBNJD�PWFSMBZ�BSF�FBTZ�JO�UIFTF�DPOEJUJPOT�GPMMPXJOH�UIF�VTVBM�QSPUPDPM�(f)��"�QPTUPQFSBUJWF�SBEJPHSBQI�
TIPXT�UIF�DPSSFDU�BEBQUBUJPO�BOE�FNFSHFODF�QSPmMF�(g)�

a b c d

e f g
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CF�RVJUF�B�DIBMMFOHF�FTQFDJBMMZ�JO�DPN�
QMFY�BOE�EFFQ�DBWJUJFT�	'JH��
�

Strategy and technique in the anterior 
and cervical regions: combining rubber 
dam and additional clamps
*O�UIF�BOUFSJPS�SFHJPO�FTQFDJBMMZ�XIFO�
BDDFTT�UP�UIF�DFSWJDBM�BSFBT�JT�SFRVJSFE�
JTPMBUJPO�TUSBUFHZ�BOE� UIF�DPSSFTQPOE�
JOH� HJOHJWBM� SFUSBDUJPO� UFDIOJRVF� BSF�
EFDJTJWF�GPS�B�QPTJUJWF�PVUDPNF�	'JHT���
BOE���
�

$PODMVTJPO

5IF�DMJOJDBM�BQQSPBDI�QSFTFOUFE�JO�UIJT�
BSUJDMF�UPHFUIFS�XJUI�UIF�WBSJPVT�DMJOJD�
BM�FYBNQMFT�TFSWFT�UP�JMMVTUSBUF�UIF�LFZ�
FMFNFOUT� JO� BDIJFWJOH� TBUJTGBDUPSZ� JTP�
MBUJPO� FWFO� JO� DIBMMFOHJOH� TJUVBUJPOT��
5IF� TFMFDUFE� NBUFSJBMT� UIF� XPSLnPX�
TUSBUFHZ�BOE�UIF�EFTDSJCFE�UFDIOJRVFT�
BSF� PG� FRVBM� JNQPSUBODF�� 5IF� TUSBUFHZ�
BOE� UFDIOJRVFT� BSF� SFQFBUBCMF�� .BOZ�
TUFQT� JO� UIF� JTPMBUJPO� QSPUPDPM� SFRVJSF�

Fig 9 � 3VCCFS�EBN�BOE�WFOFFST�B�TJNQMF�TJUVBUJPO��'PS� UIJT�DMJOJDBM�TJUVBUJPO� JO� UIF�NBOEJCMF� SVCCFS�
EBN�XBT�QMBDFE�BGUFS�B�MBSHF�QBSU�PG�UIF�QSFQBSBUJPO�XBT�BMSFBEZ�EPOF�CVU�XJUI�UIF�EPVCMF�HPBM�PG�HPPE�
JTPMBUJPO�EVSJOH�JNNFEJBUF�EFOUJO�TFBMJOH�BOE�CFJOH�BCMF�UP�QFSGPSN�B�QSFDJTF�mOJTIJOH�PG�UIF�QSFQBSBUJPOT�
(a)��$MJOJDBM�DPNGPSU�JT�JNQSPWFE�FBDI�UJNF�DMBNQ�QMBDFNFOU�PO�B�UPPUI�DBO�CF�BWPJEFE��8JUI�UIJT�JO�NJOE�
TJNQMF�MJHBUVSFT�BSF�QMBDFE�BOE�QVU�VOEFS�UFOTJPO�CZ�BUUBDIJOH�UIFN�UP�UIF�GSBNF�(b)��"U�UIF�UJNF�PG�CPOE�
JOH�B�TJNJMBS�UFDIOJRVF�XBT�VTFE�(c)�

a b

c
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Fig 10 � 3VCCFS�EBN�BOE�WFOFFS�B�DPNQMFY�TJUVBUJPO��'PS�CPOEJOH�B�TJOHMF�WFOFFS�JO�UIJT�DMJOJDBM�DBTF�PO�
UPPUI����B�CVUUFSnZ�DMBNQ�	)V�'SJFEZ����
�JT�TFMFDUFE�CFDBVTF�PG�JUT�OBUVSBMMZ�HPPE�TUBCJMJUZ�	UXP�CSBDLFUT�
PGGFS�JNQPSUBOU�TUJGGOFTT
��5IJT�DMBNQ�JT�BCMF�UP�QVTI�UIF�SVCCFS�EBN�CFZPOE�UIF�NPTU�BQJDBM�QSFQBSBUJPO�
MJNJU�(a)��"U�UIF�MFWFM�PG�UIF�UJQT�UIF�MBUFY�JT�OPU�ZFU�UPVDIJOH�UIF�SPPU�TVSGBDF�TP�UIFSF�JT�OP�QFSGFDU�TFBM�BOE�
UIF�SJTL�PG�MFBLBHF�EVSJOH�UIF�QSPDFEVSF�JT�JODSFBTFE��5P�SFTPMWF�UIJT�TUBSU�XJUI�B�TJOHMF�MJHBUVSF�BSPVOE�
UIF�DMBNQ��'SJDUJPO�XJMM�QVMM�BOE�ESBH�UIF�SVCCFS�EBN�DMPTFS�UP�UIF�SPPU�TVSGBDF�BU�UIF�NPNFOU�PG�UJHIUFO�
JOH��/FYU�5FnPO�CBOET�BSF�BEEFE�UP�JODSFBTF�HJOHJWBM�SFUSBDUJPO�BOE�JNQSPWF�WJTVBM�BDDFTT�EVSJOH�UIJT�
TFRVFODF�(b)��"�DMFBS�FYQPTVSF�PG�UIF�CVDDBM�QSFQBSBUJPO�MJNJU�BMTP�BMMPXT�GPS�B�QSFDJTF�QPMJTIJOH�PG�UIF�
NBSHJO�BGUFS�CPOEJOH�(c)��"U�UIF�UJNF�PG�SVCCFS�EBN�SFNPWBM�UIF�BNPVOU�PG�UJTTVF�SFUSBDUJPO�NBOJGFTUT�JUTFMG�
(d)��5IF�BNPVOU�PG�SFUSBDUJPO�NBZ�TFFN�JOBEFRVBUF�BU�mSTU�CVU�B���XFFL�QPTUPQFSBUJWF�SFWJFX�DPOmSNT�UIF�
QSFTTVSF�UP�CF�POMZ�NFDIBOJDBM�PO�IFBMUIZ�UJTTVF�MFBEJOH�UP�OP�EBNBHF�(e)��<$FSBNJTU��1BUSJDL�4DIOJEFS�
0SBM�%FTJHO�.POUSFVY>

a b

c d

e
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WJTVBM�WBMJEBUJPO��5IJT�JT�FBTJFS�XJUI�IJHI�
NBHOJmDBUJPO� UPPMT� TVDI� BT� MPVQFT� PS�
BO� PQFSBUJOH� NJDSPTDPQF�� 5IF� DMJOJD�
BM�QIPUPHSBQIT�TIPX�DMFBSMZ�UIBU�NBOZ�
PG� UIF�DMJOJDJBO�T�BDUJPOT� JO�EJGmDVMU� JTP�
MBUJPOT� EFNBOE� QSFDJTJPO� BOE� DPOUSPM��
"T�B�HFOFSBM�QSJODJQMF� JU� JT�TVHHFTUFE�
UIBU� DMJOJDJBOT� TIPVME� TUSJWF� GPS� TJNQMF�

QSPDFEVSFT�UIBU�DBO�CF�QFSGPSNFE�BOE�
SFQFBUFE�CZ�NBOZ�DMJOJDJBOT�JOTUFBE�PG�
DPNQMJDBUFE� QSPDFEVSFT� UIBU� BSF� POMZ�
BDIJFWBCMF� CZ� B� GFX�� 8F� CFMJFWF� UIF�
QSFTFOUFE�TUSBUFHZ�PGGFST�B� MPHJDBM�BQ�
QSPBDI� BMMPXJOH� UIF� DMJOJDJBO� UP� XPSL�
NPSF� QSFEJDUBCMZ� XIFO�NFFUJOH� JTPMB�
UJPO�DIBMMFOHFT�

3FGFSFODFT

��� 3BTLJO�"�4FUDPT�+$�7SFWFO�
+�8JMTPO�/)��*OnVFODF�PG�
UIF�JTPMBUJPO�NFUIPE�PO�UIF�
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Noro A, Abo H, Hirai Y, 
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UISFF�ESZ�mFME�UFDIOJRVFT�
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"TTPD��������������o����
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