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ABSTRACT
5RRW�SHUIRUDWLRQ�LV�GH¿QHG�E\�WKH�$PHULFDQ�$VVRFLDWLRQ�RI�
(QGRGRQWLVWV��$$(��DV�PHFKDQLFDO�RU�SDWKRORJLF�FRPPXQL�
FDWLRQ�EHWZHHQ�WKH�URRW�FDQDO�V\VWHP�DQG�WKH�H[WHUQDO�VXUIDFH�
RI�WKH�WRRWK�DQG�LV�UHSRUWHG�WR�EH�RQH�RI�WKH�PRVW�FRPPRQ�
FDXVHV�RI� IDLOXUH�DVVRFLDWHG�ZLWK�HQGRGRQWLF� WUHDWPHQW��7KH�
LQFLGHQFH� RI� SHUIRUDWLRQV� KDV� EHHQ� VKRZQ� WR� YDU\� EHWZHHQ�
������LQ�WKH�OLWHUDWXUH��(QGRGRQWLF�SHUIRUDWLRQV�FDQ�EH�FDXVHG�
E\�LDWURJHQLF�HUURUV�GXULQJ�UHVWRUDWLYH�SURFHGXUHV�RU�HQGRGRQ�
WLF�WUHDWPHQW��RU�E\�SDWKRORJLF�FRQGLWLRQV�VXFK�DV�FDULHV�DQG�
UHVRUSWLRQ��9DULRXV�PHWKRGV�DUH�XVHG� WR�GLDJQRVH�HQGRGRQ�
WLF�SHUIRUDWLRQV��7KHVH�LQFOXGH�EOHHGLQJ�FRQWURO��UDGLRJUDSKV��
HOHFWURQLF� DSH[� ORFDWRUV�� FRQH�EHDP�FRPSXWHG� WRPRJUDSK\�
DQG�GHQWDO�RSHUDWLQJ�PLFURVFRS\��)DFWRUV�DIIHFWLQJ�WKH�SURJ�
QRVLV�RI�SHUIRUDWLRQV�DUH�WKH�ORFDOL]DWLRQ�RI�WKH�SHUIRUDWLRQ��WKH�
VL]H�RI�WKH�SHUIRUDWLRQ��WKH�WLPH�XQWLO�WKH�SHUIRUDWLRQ�LV�FORVHG��
SHULRGRQWDO� VWDWXV�� WKH� SK\VLFLDQ
V�PDQLSXODWLRQ� DQG� YLVLRQ��
WKH�SDWLHQW
V�RUDO�K\JLHQH�DQG�FRRSHUDWLRQ��DQG�WKH�UHSDLU�PD�
WHULDOV�XVHG��7KH�DLP�RI�SHUIRUDWLRQ�UHSDLU�LV�WR�UHPRYH�PL�
FURRUJDQLVPV�IURP�WKH�SHUIRUDWHG�DUHD�DQG�KHUPHWLFDOO\�FORVH�
WKH�SHUIRUDWHG�DUHD�XVLQJ�D�ELRFRPSDWLEOH�PDWHULDO��5HSDLU�RI�
WKH�SHUIRUDWLRQ�FDQ�EH�GRQH�LQ� WZR�ZD\V�����2UWKRJUDGH�����
6XUJLFDO�DSSURDFK��,Q�WKH�RUWKRJUDGH�PHWKRG��WKH�SHUIRUDWHG�
DUHD�LV�FRQYHQWLRQDOO\�UHSDLUHG�ZLWK�D�UHSDLU�PDWHULDO��,Q�VXU�
JLFDO�WHFKQLTXHV��WKH�SHUIRUDWHG�DUHD�FDQ�EH�SOXJJHG�GLUHFWO\�
DQG�URRW�DPSXWDWLRQ��LQWHQWLRQDO�UHSODQWDWLRQ��ELFXVSLGL]DWLRQ�
RU�KHPLVHFWLRQ�FDQ�DOVR�EH�SHUIRUPHG��6XFFHVVIXO�SHUIRUDWLRQ�
UHSDLU�VKRXOG�QRW�UHVXOW�LQ�SHUPDQHQW�LQÀDPPDWLRQ�RU�ORVV�RI�
SHULRGRQWDO�DWWDFKPHQW��DQG�LQ�FDVH�RI�SHULRGRQWDO�WLVVXH�IUDJ�
PHQWDWLRQ��WLVVXH�DWWDFKPHQW�VKRXOG�EH�UHVWRUHG��7KH�DLP�RI�
WKLV�UHYLHZ�LV�WR�GHVFULEH�WKH�HWLRORJ\��GLDJQRVLV��FODVVL¿FDWLRQ��
UHSDLU��SURJQRVLV�DQG�PDQDJHPHQW�RI�HQGRGRQWLF�SHUIRUDWLRQV�
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3HUIRUDWLRQ�UHSDLU��3HUIRUDWLRQ��(QGRGRQWLF�WUHDWPHQW
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QHNURWLN�DUWÕNODU�YH�PLNURRUJDQL]PDODUÕQ�NDQDOGDQ�WHPL]OHQ�
PHVL��N|N�NDQDOODUÕQGD�GR÷DO�DQDWRPLN�IRUPD�J|UH�JHQLúOHWPH�
\DSÕOPDVÕ�YH�ROXúWXUXODQ�ERúOX÷XQ�KHUPHWLN�ELU�úHNLOGH�GROGX�
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EDúDUÕVÕ]OÕN�QHGHQL� VD\ÕODELOLU��%XQODU��QHNURWLN�SXOSD�GRNX�
VX�NDOÕQWÕVÕ��PLNURRUJDQL]PDODUÕQ�YDUOÕ÷Õ��SHULRGRQWDO�KDVWDOÕN�
YH\D� SHULUDGLN�OHU� OH]\RQ� YDUOÕ÷Õ�� DNVHVXDU� NDQDOODU�� N|N�
NDQDOÕQÕQ� HNVLN� YH\D� WDúNÕQ� GROGXUXOPDVÕ�� \HWHUVL]� NRURQDO�
UHVWRUDV\RQ��N|N�NÕUÕNODUÕ��SURVHG�UHO�KDWDODU�YH�SHUIRUDV\RQ�
ODUGÕU�������

.|N� SHUIRUDV\RQX��$PHULNDQ�(QGRGRQWLVWOHU�%LUOL÷L� �$$(��
WDUDIÕQGDQ� N|N� NDQDO� VLVWHPL� LOH� GLúLQ� GÕú� \�]H\L� DUDVÕQ�
GD�PHNDQLN�YH\D�SDWRORMLN� LOHWLúLP�RODUDN� WDQÕPODQÕU� ����YH�
HQGRGRQWLN�WHGDYL�LOH�LOLúNLOL�HQ�\D\JÕQ�EDúDUÕVÕ]OÕN�VHEHSOHULQ�
GHQ�ELUL�ROGX÷X�UDSRU�HGLOPLúWLU������/LWHUDW�UGH�SHUIRUDV\RQ�
ODUÕQ�J|U�OPH�VÕNOÕ÷ÕQÕQ�������DUDVÕQGD�GH÷LúWL÷L�J|VWHULOP�

LúWLU� �������.DQDO� WHGDYLOL� GLúOHULQ� LVH� \DNODúÕN������¶VLQGH�
SHUIRUDV\RQ�PH\GDQD�JHOPHNWHGLU�����

.YÕQQVODQG�YH�DUN�¶QÕQ�\DSWÕ÷Õ�ELU�oDOÕúPDGD��PDNVLOOHU�GLúOH�
UGH��PDQGLEXODU�GLúOHUH�NÕ\DVOD��o�NDW�GDKD�ID]OD�SHUIRUDV\RQ�
PH\GDQD�JHOGL÷L�YH�PDNVLOOHU�DQWHULRU�GLúOHUGHNL�E�W�Q�SHU�
IRUDV\RQODUÕQ�EXNNDO�WDUDIWD�ROXúWX÷X�EHOLUWLO��PLúWLU�����

%X�GHUOHPHQLQ�DPDFÕ�HQGRGRQWLN�SHUIRUDV\RQODUÕQ�HWL\RORMLVL��
WHúKLVL�� VÕQÕÀDQGÕUÕOPDVÕ�� WDPLUL� YH� SURJQR]X�KDNNÕQGD�ELOJL�
YHULS�\|QHWLPOHULQL�DoÕNODPDNWÕU�

���(QGRGRQWLN�SHUIRUDV\RQODUÕQ�HWL\RORMLVL
(QGRGRQWLN�SHUIRUDV\RQODU��UHVWRUDWLI�LúOHPOHU�YH\D�HQGRGRQ�
WLN�WHGDYL�VÕUDVÕQGD�PH\GDQD�JHOHQ�L\DWURMHQLN�KDWDODUOD�YH\D�
o�U�N�YH� UH]RUSVL\RQ�JLEL� SDWRORMLN� GXUXPODUGD�RUWD\D� oÕN�
DELOLU������

������ø\DWURMHQLN�SHUIRUDV\RQODU
3XOSD� RGDVÕQÕQ� GR÷DO� DQDWRPLVLQH� GLNNDW� HGLOPHPHVL� YH�
DQDWRPLN�YDU\DV\RQODUÕQ��GHQH\LP�YH�ELOJL�HNVLNOL÷L�QH��GHQL�
\OH�IDUN�HGLOHPHPHVL�VRQXFX�ROXúXU��%X�WLS�SHUIRUDV��\RQODU��
JLULú�NDYLWHVL�DoÕOPDVÕ��N|N�NDQDOÕQÕQ�PHNDQLN�SUHSDUDV\RQX�
YH\D� SRVW� \XYDVÕQÕQ� KD]ÕUODQPDVÕ� HVQDVÕQGD� ROXúDELOLU� ������
*LULú�NDYLWHVL� DoDUNHQ�SHUIRUDV\RQ�PH\GDQD�JHOPHVLQLQ� VH�
EHSOHUL�� JHQHOOLNOH� NDOVL¿\H� NDQDOODUGD� NDQDOODUÕQ� \HULQL� EH�
OLUOHPH\H�YH� NDQDO� D÷Õ]ODUÕQÕ� DoPD\D� oDOÕúÕOÕUNHQ� NDQDOODUÕQ�
\DQOÕú� WDQÕPODQPDVÕ�� LOHUL� G�]H\GH� NURQ�N|N� DoÕODUÕQGDNL�
YDU\DV\RQXQ�GR÷UX�WHVSLW�HGLOHPHPHVL�YH\D�NRURQDO�GHQWLQLQ�
DúÕUÕ�X]DNODúWÕUÕOPDVÕGÕU�������.|N�NDQDO�SUHSDUDV\RQX�VÕUDVÕQ�
GD� X\JXQ� ROPD\DQ� NDQDO� H÷HOHULQLQ� NXOODQÕPÕ�� DúÕUÕ� NXYYHW�
X\JXODQPDVÕ�YH�EDVDPDN�ROXúXPX�VRQXFX�SHUIRUDV\RQ�PH\�
GDQD� JHOHELOLU�� ø\DWURMHQLN� SHUIRUDV\RQODUÕQ����¶VLQLQ� UXWLQ�
NDQDO� WHGDYLOHUL� VÕUDVÕQGD�����¶�Q�Q� LVH� SRVW� SUHSDUDV\RQX�
HVQDVÕQGD�ROXúWX÷X�ELOGLULOPLúWLU������*DWHV�*OLGGHQ�IUH]OHUL�
QLQ�\DQOÕú�NXOODQÕPÕ�YH�\DQOÕú�\|QOHQGLULOPHVL�YH\D�NDOÕQ�SRVW�
ODU� JHQHOOLNOH� N|NOHULQ� RUWD� �oWH� ELUOLN� NÕVPÕQGD� L\DWURMHQLN�
SHUIRUDV\RQODUD�VHEHS�RODELOLU�YH�EXQODU�QLVSHWHQ�JHQLú�\�]H\�
DODQODUÕ� ROXúWXUGXNODUÕQGDQ� VÕ]GÕUPD]OÕN� DoÕVÕQGDQ� VRUXQODUD�
VHEHS� RODELOLU� ������ *DWHV�*OLGGHQ� IUH]OHUL� LOH� PDQGLEXODU�
PRODUODUÕQ�GLVWDO�N|NOHULQGH�SRVW�\XYDVÕ�KD]ÕUODPD�VRQUDVÕQ�
GD�� NDODQ� GHQWLQ� NDOÕQOÕ÷ÕQÕQ� DUDúWÕUÕOGÕ÷Õ� ELU� oDOÕúPDGD�� EX�
SRVW�\XYDVÕ�KD]ÕUOÕ÷ÕQÕQ�|QHPOL�ELU�SHUIRUDV\RQ�ULVNL�WDúÕGÕ÷Õ�
J|U�OP�úW�U�������

<DúOD�EHUDEHU�SXOSD�RGDVÕQGD�GDUDOPD��N|N�NDQDOODUÕQGD�VN�
OHUR]LV�J|U�OHELOLU��$\QÕ�]DPDQGD�WUDYPD\D�ED÷OÕ�YH\D�DEUD�
]\RQ��HUR]\RQ��DWUL]\RQ��o�U�N�\D�GD�\DSÕODQ�UHVWRUDV��\RQODU�
JLEL� HWNHQOHU� VRQXFX� LUULWDQD� FHYDS� RODUDN� ROXúDQ� NDOVL¿\H�
GRNXODUGDNL�DUWÕú�SXOSD�GRNXVXQGD�GH÷LúLNOLNOHUH�YH\D�SXOSD�
RGDVÕQÕQ�WDPDPHQ�NDOVL¿\H�ROPDVÕQD�VHEHS�RODELOLU��3HUIRUD�
V\RQ�ULVNL�EX�W�U�YDNDODUGD�DUWPDNWDGÕU�������

�����d�U�N�ND\QDNOÕ�SHUIRUDV\RQODU
d�U�÷�Q�SXOSD�RGDVÕQÕQ�WDEDQÕQD�NDGDU�LOHUOHGL÷L�GXUXPODUGD�
SHUIRUDV\RQ�ROXúDELOLU������
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GLúLQ� SXOSD� ERúOX÷XQGDQ� ND\QDNODQDQ� YH� oHYUH� GHQWLQ� GR�
NXVXQXQ� ND\EÕ\OD� VRQXoODQDQ� HQÀDPDWXDU� ELU� V�UHoWLU�� (N�
VWHUQDO� UH]RUSVL\RQ�� JHQHOOLNOH� GLú� WUDYPDVÕ�� RUWRGRQWLN� WH�
GDYL�� SHULRGRQWDO� KDVWDOÕN� YH\D� EL\RORMLN� WHSNLPHOHU� JLEL�
oHúLWOL�IDNW|UOHU�QHGHQL\OH�RUWD\D�oÕNDU��%XQXQ�VRQXFXQGD�N|N�
\�]H\LQGHNL�GHQWLQ�YH�VHPHQW�\ÕNÕPÕ�N|N�SHUIRUDV\RQODUÕQD�
\RO�DoDELOLU������

���(QGRGRQWLN�SHUIRUDV\RQODUÕQ�WHúKLVL
(QGRGRQWLN� SHUIRUDV\RQODUÕQ� WHúKLVLQGH� oHúLWOL� \|QWHPOHU�
PHYFXWWXU�� %XQODUGDQ� LONL� JLULú� NDYLWHVL� YH� N|N� NDQDOÕQGDQ�
JHOHQ�NDQDPD�NRQWURO�G�U��.RURQDO�NDQDO�JLULúL� YH\D�NDQDO�
SUHSDUDV\RQX� HVQDVÕQGD� J|]OHQHQ� NDOÕFÕ� NDQDPD� SHUIRUDV��
\RQXQ� ELU� J|VWHUJHVL� RODELOLU�� .|N� NDQDOÕQD� \HUOHúWLULOHQ� YH�
|]HOOLNOH�ODWHUDO�NÕVPÕ�NDQOD�ÕVODQPÕú�SDSHU�SRLQW�N|N�SHUIRUD�
V\RQXQX�DNOD�JHWLULU��%D]Õ�VLVWHPLN�GXUXPODU�YH�LODoODU��DoÕN�
DSHNVOL�GLúOHU��DNXW�DSLNDO�SHULRGRQWLWLV�YH�LQWHUQDO�UH]RUSVL\RQ�
VRQXFX�ROXúDQ�NDQDPD�LOH�N|N�SHUIRUDV\RQX�QHGHQL\OH�ROXúDQ�
NDQDPD�D\ÕUW�HGLOPHOLGLU�������

(QGRGRQWLN�SHUIRUDV\RQXQ�WHúKLVLQGH�NXOODQÕODQ�GL÷HU�\|QWHP�
UDG\RJUD¿GLU��)DNDW�N|N�Q�EXNNDO�YH\D�OLQJXDOLQGH�EXOXQDQ�
SHUIRUDV\RQODUÕQ�\HULQL� WHVSLW� HWPHN� UDG\RJUD¿OHUOH�]RU�ROD�
ELOLU��%X�\�]GHQ�N|N�SHUIRUDV\RQODUÕQÕ�WHVSLW�HWPHN�LoLQ�WHUFLK�
HGLOHQ� \|QWHPOHUGHQ� ELU� GL÷HUL� HOHNWULNOL� DSH[� EXOXFXODUGÕU�
�($/��������(÷H�SHUIRUDV\RQ�DODQÕQD�LOHUOHGL÷LQGH��($/¶GHQ�
H÷H�XFXQXQ�SHULRGRQWDO�GRNX�LOH�WHPDVÕQGDNL�JLEL�VLQ\DO�DOÕQÕU��
3HUIRUDV\RQ�DODQÕ�EX�úHNLOGH�ORNDOL]H�HGLOHELOLU������

.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ� WRPRJUD¿��.,%7���SHUIRUDV\RQODUÕQ�
YH� UH]RUSWLI� OH]\RQODUÕQ� GH÷HUOHQGLUPHVL� LoLQ� EDúYXUXODQ�
\|QWHPOHUGHQ� ELULGLU��$QFDN� KDVWDODUÕQ� L\RQL]H� UDG\DV\RQD�
PDUX]�NDOPDODUÕ�QHGHQL\OH�UXWLQ�NXOODQÕPÕ�|QHULOPHPHNWHGLU�
������6KHPHVK�YH�DUN�¶QÕQ�\DSWÕ÷Õ�ELU�oDOÕúPDGD�N|N�SHUIRUD�
V\RQXQXQ� VDSWDQPDVÕQGD�� .,%7¶LQ� LQWUDRUDO� UDG\RJUD¿\H�
J|UH�GDKD��VW�Q�ROGX÷X�DQFDN�VWULS�SHUIRUDV\RQODUÕ�J�YHQLOLU�
ELU�úHNLOGH�WHVSLW�HWPHGH�\HWHUOL�ROPDGÕ÷Õ�EHOLUWLOPLúWLU������

'HQWDO�RSHUDV\RQ�PLNURVNREX��FHUUDKL�YH�RUWRJUDG�HQGRGRQ�
WLN� WHGDYL� VÕUDVÕQGD�N|N�SHUIRUDV\RQODUÕQÕ� EHOLUOHPHGH� HWNLOL�
RODQ�EDúND�ELU�DUDo�ROXS�������SHUIRUDV\RQ�E|OJHVLQLQ�YH�N|N�
\�]H\LQLQ� GLNNDWOL� ELU� úHNLOGH� LQFHOHQPHVLQH� \DUGÕPFÕ� ROXU�
�����

��� (QGRGRQWLN� SHUIRUDV\RQODUÕQ� VÕQÕÀDQGÕUÕO-
PDVÕ�
$UDúWÕUPDFÕODU� SHUIRUDV\RQODUÕQ� VÕQÕÀDQGÕUÕOPDVÕQGD� IDUNOÕ�
IDNW|UOHUL� �]DPDQ�� ROXúPD� \HUL�� SURJQR]X� YE��� GLNNDWH�
DOPÕúODUGÕU�
$$(� SHUIRUDV\RQODUÕ� \HULQH� J|UH� VÕQÕÀDQGÕUPÕúWÕU� ����� (a) 
$SLNDO�SHUIRUDV\RQ��N|N�Q�DSLNDO��oWH�ELULQGH�ROXúDQ�SHUIRUD�
V\RQODU� (b)�)XUNDV\RQ�SHUIRUDV\RQX��GLúLQ�IXUNDV\RQ�E|OJH�
VLQGH�ROXúDQ�SHUIRUDV\RQODU�� (c) 6WULS�SHUIRUDV\RQ��SUHSDUD�
V\RQ�DúDPDVÕQGD�N|N�Q�ODWHUDO�GXYDUÕQÕQ�DúÕUÕ�NDOGÕUÕOPDVÕ\OD�

PH\GDQD�JHOHQ�SHUIRUDV\RQODU�

&ODXGHU�YH�6KLQ�SHUIRUDV\RQODUÕ�ROXúXP�]DPDQÕQD�J|UH�VÕQÕ�
ÀDQGÕUPÕúODUGÕU�������(a) (QGRGRQWLN�LúOHPOHUGHQ�|QFH�PH\�
GDQD�JHOHQ�SHUIRUDV\RQODU��(a1)�5H]RUSVL\RQ�ND\QDNOÕ�SHUIRUD�
V\RQODU��(a2)�d�U�N�ND\QDNOÕ�SHUIRUDV\RQODU��(b) Endodontik 
LúOHPOHU�VÕUDVÕQGD�PH\GDQD�JHOHQ�SHUIRUDV��V\RQODU��(b1)�*LULú�
NDYLWHVL� DoÕOPDVÕ� VÕUDVÕQGD� PH\GDQD� JHOHQ� SHUIRUDV\RQODU��
(b2)�.DQDO� SUHSDUDV\RQX� VÕUDVÕQGD�PH\GDQD� JHOHQ� SHUIRUD�
V\RQODU��(c)�(QGRGRGRQWLN�LúOHPOHU��GHQ�VRQUD�PH\GDQD�JHOHQ�
SHUIRUDV\RQODU��|UQ��SRVW�\XYDVÕ�KD]ÕUODQPDVÕ�VÕUDVÕQGD�PH\�
GDQD�SHUIRUDV\RQODU��

1LFKROOV� ������� SHUIRUDV\RQODUÕ� úX� úHNLOGH� VÕQÕÀDQGÕUPÕúWÕU�
������ (a)� 5H]RUSVL\RQ� ND\QDNOÕ� SHUIRUDV\RQODU� (b) 7UDYPD�
ND\QDNOÕ�SHUIRUDV\RQODU��(b1) .DQDO�GROJXVXQGDQ�|QFH�PH\�
GDQD�JHOHQ�SHUIRUDV\RQODU�>3XOSD�RGDVÕQÕQ�WDEDQÕQGD�PH\GDQD�
JHOHQ�YH�N|NWH�PH\GDQD�JHOHQ�SHUIRUDV\RQODU��N|N�Q�NRURQDO�
���¶�QGH�PH\GDQD�JHOHQ��N|N�Q�RUWD����¶�QGH�PH\GDQD�JHO�
HQ�YH�N|N�Q�DSLNDO����¶�QGH�PH\GDQD�JHOHQ�SHUIRUDV\RQODU�@��
(b2)�.DQDO�GROJXVXQGDQ�VRQUD�PH\GDQD�JHOHQ�SHUIRUDV\RQODU�

)XVV� YH�7URSH� ������� SHUIRUDV\RQODUÕ� SURJQRVWLN� IDNW|UOHUH�
J|UH� VÕQÕÀDQGÕUPÕúODUGÕU� ������ (a) 3HUIRUDV\RQXQ� ROXúPD�
]DPDQÕQD� J|UH�� (a1) <HQL� PH\GDQD� JHOHQ� SHUIRUDV\RQODU��
2OXúWX÷X�VHDQV��DVHSWLN�NRúXOODU�DOWÕQGD�KHPHQ�WHGDYL�HGLOHQ�
SHUIRUDV\RQODU� (a2) gQFHGHQ� PH\GDQD� JHOHQ� SHUIRUDV\RQ�
ODU�� 2OXúWX÷X� VHDQV� WHGDYLVL� \DSÕOPDGÕ÷Õ� LoLQ� HQIHNWH� RODQ�
SHUIRUDV\RQODU� (b)� 3HUIRUDV\RQXQ�ROXúPD�\HULQH� J|UH�� (b1) 
.UHVWDO� SHUIRUDV\RQODU�� HSLWHO\DO� DWDúPDQ� YH� NUHVWDO� NHPLN�
VHYL\HVLQGHGLU��.|W��ELU�SURJQR]D�VDKLSWLU��(b2) .RURQDO�SHU�
IRUDV\RQODU��HSLWHO\DO�DWDúPDQ�YH�NUHVWDO�NHPL÷H�J|UH�NRURQ�
DOGHGLU��ø\L�ELU�SURJQR]D�VDKLSWLU��(b3) $SLNDO�SHUIRUDV\RQODU��
HSLWHO\DO�DWDúPDQ�YH�NUHVWDO�NHPL÷H�J|UH�DSLNDOGHGLU��ø\L�ELU�
SURJQR]D�VDKLSWLU��(c)�3HUIRUDV\RQXQ�E�\�NO�÷�QH�J|UH� (c1) 
.�o�N�SHUIRUDV\RQODU��PLQLPDO�G�]H\GH�GRNX�\ÕNÕPÕQD�VH�
EHS�RODQ��NROD\�NDSDWÕODQ�SHUIRUDV\RQODUGÕU��3URJQR]X�L\LGLU��
(c2)�%�\�N�SHUIRUDV\RQODU��FLGGL�GRNX�\ÕNÕPÕQD�VDKLS�X\JXQ�
WÕNDPDQÕQ� \DSÕODPDGÕ÷Õ� SHUIRUDV\RQODUGÕU�� 3URJQR]X� GDKD�
N|W�G�U�� (d)� 'HVWHN� GRNXODUOD� RODQ� ED÷ODQWÕVÕQD� J|UH�� (d1) 
)XUNDV\RQ� SHUIRUDV\RQODUÕ�� JHQHOOLNOH� NUHVWDO� NHPLNOH� NDSOÕ�
SURJQR]X� ]D\ÕI� SHUIRUDV\RQODUGÕU� (d2)�/DWHUDO� SHUIRUDV\RQ�
ODU��NDQDO�DOHWOHULQLQ�DúÕUÕ�NXOODQÕPÕ�VRQXFX�H÷LPOL�N|N�NDQDO�
ODUÕQÕQ�Lo�\�]H\LQGHNL�LQFH�GHQWLQLQ�X]DNODúWÕUÕOPDVÕ\OD�ROXúXU��
3URJQR]X�IXUNDV\RQ�SHUIRUDV\RQXQGDQ�GDKD�L\LGLU�

���ø\DWURMHQLN�SHUIRUDV\RQODUÕQ�|QOHQPHVL
*LULú� NDYLWHVL� DoÕOÕUNHQ� IUH]LQ�� GLúLQ� X]XQ� DNVÕQD� SDUDOHO�
NRQXPODQGÕUÕOPDVÕ� ROGXNoD� |QHP� DU]� HGHU�� +HNLP� LúOHP�
HVQDVÕQGD�EHOLUOL�DUDOÕNODUOD�EX�SDUDOHOOL÷L�GH÷HUOHQGLUPH��OLGLU��
3HUIRUDV\RQODUÕ�|QOHPHN�LoLQ��HQGRGRQWLN�WHGDYL\H�EDúODPD�
GDQ� |QFH� DOÕQDQ� UDG\RJUD¿OHUOH� SXOSD� RGDVÕQÕQ� ER\XWX� YH�
NRQXPX�NRQWURO�HGLOLS�EXQD�X\JXQ�úHNLOGH�oDOÕúÕOPDOÕGÕU�������

$\UÕFD��JLULú�NDYLWHVL�YH\D�SRVW�\XYDVÕ�KD]ÕUODQÕUNHQ�ORRS�\D�
GD� GHQWDO� RSHUDV\RQ�PLNURVNREX� NXOODQPDN� SHUIRUDV�� \RQ�
ODUÕQ�ROXúPDVÕQÕ�|QOHU�������.|N�NDQDO�SUHSDUDV\RQX�HVQDVÕQ�
GD�NDQDOÕQ�RULMLQDO�úHNOLQL�NRUXPDN�LoLQ�NDQDO�DOHWOHUL�NDQDOÕQ�
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PHUNH]LQGH�WXWXOPDOÕ��W�P�GXYDUODUGDQ�HúLW�GRNX�X]DNODúWÕUÕO�
PDOÕGÕU� ������%X�NXUDOD� X\XOPDVÕQÕQ� ]RU� ROGX÷X� H÷UL� N|NO��
GLúOHUGH�VWULS�SHUIRUDV\RQ�ROXúWXUPDPDN�LoLQ�‘tehlikeli bölge’ 
RODUDN� LVLPOHQGLULOHQ� YH� GHQWLQ� NDOÕQOÕ÷ÕQÕQ� LQFH� ROGX÷X��
PDNVLOOHU� PRODUODUÕQ� PH]\REXNNDO� N|NOHULQLQ� GLVWDOLQGH� YH�
PDQGLEXODU�PRODUODUÕQ�PH]\DO�N|NOHULQLQ�IXUNDO�E|OJHOHULQGH�
DQWLNXUYDW�U�\|QWHP�LOH�oDOÕúÕOPDOÕGÕU���������

1L�7L�H÷HOHU�NDQDOÕQ�RULMLQDO�IRUPXQX�NRUXUNHQ��SHUIRUDV��\RQ�
YH� NDQDO� WUDQVSRUWDV\RQ� LKWLPDOLQL� GH� D]DOWPDNWDGÕU� ������
.HVNLQ� NXUYDW�UO�� NDQDOODUGD� LQFH� H÷HOHULQ� G�ú�N� WRUNWD�
NXOODQÕOGÕ÷Õ� G|QHU� DOHW� VLVWHPOHUL� WDYVL\H� HGLOPHNWHGLU� ������
(÷LPOL� NDQDOODUÕQ� WHPL]OHQPHVLQGH� NXOODQÕODELOHQ� XOWUDVRQ�
LNOHUH� YHUWLNDO� \|QGH� KDUHNHW� YHULOGL÷LQGH� SHUIRUDV�� V\RQODU�
ROXúDELOLU�� %X� NRPSOLNDV\RQXQ� |Q�QH� JHoPHN� LoLQ� ODWHUDO�
\|QGH�KDUHNHWOHUOH�NXOODQÕOPDVÕ�|QHULOLU�������

.DQDOODUÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� |]HOOLNOH� H÷UL� NDQDOODUGD�
EDVDPDN�ROXúXPX�YH�RODVÕ� SHUIRUDV\RQ�J|U�OHELOLU��%XQGDQ�
NDoÕQPDN�LoLQ�UHKEHU�\RO�KD]ÕUOÕ÷Õ��NDQDO�DOHWOHULQH�|Q�H÷LP�
YHULOPHVL��NDQDO�DOHWOHULQLQ�VÕUDVÕ\OD�NXOODQÕOPDVÕ�YH�DúÕUÕ�]RU�
ODQPDPDVÕ�YH�SUHSDUDV\RQ�VÕUDVÕQGD�ERO� LUULJDV\RQ�\DSPDN�
PXWODND�X\XOPDVÕ�JHUHNHQ�NXUDOODUGÕU������

���(QGRGRQWLN�SHUIRUDV\RQODUÕQ�WDPLUL
3HUIRUDV\RQ� WDPLULQGH� DPDo�� SHUIRUH� DODQGDNL� PLNURRUJD�
QL]PDODUÕ� X]DNODúWÕUÕS�� SHUIRUH� DODQÕQ� KHUPHWLN� úHNLOGH� EL\�
RX\XPOX�ELU�PDO]HPH�NXOODQÕODUDN�NDSDWÕOPDVÕGÕU������
3HUIRUDV\RQ�WDPLULQGH�SODQODPD�\DSÕOÕUNHQ�ED]Õ�VRUXODUD�FHY�
DS�YHULOPHOLGLU� (a)�0LNURRUJDQL]PDODU�N|N�NDQDOÕ�YH�SHUIRUH�
E|OJHGHQ� HWNLQ� ELU� úHNLOGH� X]DNODúWÕUÕODELOLU�PL"� (b) Perfore 
E|OJHQLQ�YH�HNVWUDUDGLN�OHU�DODQÕQ�HQIHNWH�ROPXú�PDWHU\DOOH�
�N|N�NDQDO�GROJXVX�YV���NRQWDPLQDV\RQX�HQJHOOHQHELOLU�PL" 
(c) 3HUIRUDV\RQ� SHULRGRQWDO� GRNXODUD� DoÕOÕ\RUVD� SHULRGRQWDO�
FHS�LOH�RUDO�NDYLWH�ED÷ODQWÕVÕ�|QOHQHELOLU�PL"
%X�VRUXODUGDQ�ELULQH�ROXPVX]�FHYDS�YHULOGL÷LQGH�SHULRGRQWDO�
GRNXODU� L\LOHúPH\HFHN� YH� \�NVHN� LKWLPDOOH� WHGDYL� EDúDUÕVÕ]�
RODFDNWÕU�� %X� VHEHSOH�PLNURRUJDQL]PDODUÕQ� X]DNODúWÕUÕOPDVÕ��
WHGDYLQLQ�EDúDUÕVÕQGDNL�DQD�KHGHIWLU������

5.1. Perforasyon tamirinde perfore alana ilk müdahale
gQFHOLNOH� SHUIRUH� DODQGDNL� NDQDPD� PXWODND� GXUGXUXODUDN�
RODELOGL÷LQFH� NÕVD� ]DPDQGD� WDPLU� HGLOPHOLGLU�� .DQDPDQÕQ�
GXUGXUXODPDGÕ÷Õ� QDGLU� GXUXPODUGD�� DNÕúNDQ� NÕYDPGD� NDOVL�
\XP�KLGURNVLW�SDWÕ�E|OJH\H�DGDSWH�HGLOPHOL�YH�NDQDPD�GXUGX�
UXOGX÷XQGD�GHUKDO��NDSDWÕOPDOÕGÕU������

�����<HQL�ROXúDQ�SHUIRUDV\RQODUÕQ�WDPLUL
gQFHOLNOH�SHUIRUH�E|OJHGH�\DEDQFÕ�FLVLP��|UQH÷LQ��JXWD�SHU�
ND��VLPDQ�NDOÕQWÕVÕ��ROPDGÕ÷Õ�NRQWURO�HGLOPHOLGLU��'DKD�VRQUD�
úHNLOOHQGLUPH�YH�PHGLNDPHQW�X\JXODPDVÕQÕQ�DUGÕQGDQ�NDQDO�
JXWD�SHUND�LOH�NDSDWÕODUDN�NDQDOODUÕQ�WDPLU�PDWHU\DOL�LOH�WÕNDQ�
PD\DFD÷ÕQGDQ�HPLQ�ROXQPDOÕGÕU��7DPLU�PDWHU\DOL�VHUWOHúWLN�
WHQ� VRQUD� JXWD�SHUND� X]DNODúWÕUÕODUDN� ¿QDO� úHNLOOHQGLUPH� YH�
NDQDO�GROXPX�\DSÕOPDOÕGÕU������

�����gQFHGHQ�ROXúPXú�SHUIRUDV\RQODUÕQ�WDPLUL

gQFHGHQ�ROXúPXú�SHUIRUDV\RQODUD�JHQHOOLNOH�HQIHNVL\RQ�Hú�
OLN�HGHU��*UDQ�ODV\RQ�GRNXVX� VÕNOÕNOD�\DUD�E|OJHVLQH�GR÷UX�
E�\�U�� (÷HU� SHUIRUDV\RQ� DODQÕQGD� KLSHUSODVWLN� JUDQ�ODV\RQ�
GRNXVX�PHYFXW�LVH�N�UHWOH�GLNNDWOLFH�WHPL]OHQLS�NDQDPD�NRQ�
WURO�DOWÕQD�DOÕQGÕNWDQ�VRQUD� WDPLU�HGLOPHOLGLU��0�PN�Q�RODQ�
PDNVLPXP� DQWLPLNUREL\DO� HWNLQOL÷LQ� DUGÕQGDQ� N|N� \�]H\L�
NRQWXUODUÕQÕQ�UHVWRUDV\RQX�\DSÕOPDOÕGÕU������

���(QGRGRQWLN�SHUIRUDV\RQODUÕQ�WDPLU�
yöntemleri
3HUIRUDV\RQ�WHGDYLVLQGHNL�VHoHQHNOHU�SHUIRUDV\RQXQ�RQDUÕPÕ�
YH\D�GLúLQ�oHNLPLGLU��3HUIRUDV\RQXQ�NDQDO�WHGDYL��VLQLQ�WDPD�
PODQPDVÕQD�HQJHO�ROPDVÕ�YH�GLúLQ�UHVWRUH�HGLOHPH\HFHN�GX�
UXPGD�ROPDVÕ�EDúOÕFD�oHNLP�HQGLNDV\RQXQX�ROXúWXUPDNWDGÕU��
3HUIRUDV\RQXQ�WDPLUL�LNL�úHNLOGH�\DSÕODELOLU��(a)�2UWRJUDG��(b) 
&HUUDKL�\DNODúÕP������

�����2UWRJUDG�WHGDYL�\DNODúÕPÕ
3HUIRUH�E|OJHQLQ�NRQYDQVL\RQHO�RODUDN�ELU�RQDUÕP�PDO]HPHVL�
LOH�WDPLU�HGLOPHVLGLU�������

6.1.1. Lateral perforasyonlar
6.1.1.1. Koronal üçlüde bulunan lateral perforasyonlar
3HUIRUH�DODQ�DOYHRODU�E|OJHQLQ��]HULQGH�NURQ�E|OJHVLQGH\VH��
UHVWRUDWLI�ELU�PDWHU\DO��FDP�L\RQRPHU�VLPDQ��NRPSR]LW�UH]�
LQ��LOH�NDSDWÕODUDN�YH�YH\D�VRQUDVÕQGD�NURQODQDUDN�RQDUÕODELOLU�
��������

6.1.1.2. Krestal perforasyonlar
.UHVWDO�N|N�SHUIRUDV\RQODUÕ�HSLWHO\DO�DWDúPDQD�NRPúXOX÷X�YH�
JLQJLYDO�VXONXVOD�ED÷ODQWÕOÕ�ROPDVÕ�QHGHQL\OH�WHGDYLVL�HQ�]RU�
SHUIRUDV\RQODUGDQGÕU��*HQHOOLNOH�WHGDYLVLQGH�FHUUDKL�\|QWHP�
OHU�NXOODQÕOÕU��$\UÕFD��RUWRGRQWLN�HNVWU�]\RQ�LOH�GLúLQ�SHUIRUD�
V\RQ�E|OJHVL�\�NVHOWLOHUHN�RUWRJUDG�\|QWHPOH�GH�WHGDYL�HGLOH�
ELOLU�������%X�\|QWHPLQ�DYDQWDMÕ�SHULRGRQVL\XPD�KHUKDQJL�ELU�
P�GDKDOH�ROPDPDVÕGÕU��$QFDN��EX�WHGDYL�\|QWHPLQLQ�]DPDQD�
LKWL\Do�GX\PDVÕ��NDUPDúÕN�ROPDVÕ�YH�GLúLQ�VWDELOL]DV\RQ�]RU�
OX÷X�JLEL�GH]DYDQWDMODUÕ�YDUGÕU������

6.1.1.3. Apikal üçlüde bulunan lateral perforasyonlar
%X�SHUIRUDV\RQODU��JHQHOOLNOH�SUHSDUDV\RQ�YH�GH]HQIHNVL\RQ�
HVQDVÕQGD�PH\GDQD� JHOPHNWHGLU��0XWODND� |QFHOLN�� RUWRJUDG�
\|QWHP�LOH�WHGDYLGLU��DQFDN�EX�WHGDYLQLQ�PDQLS�ODV\RQX�]RU�
GXU��7HGDYLGH�DQD�NDQDO�EXOXQXS�N|N�DoÕNOÕ÷Õ��SDWHQVL��HOGH�
HGLOPHOLGLU�� .DQDO� SUHSDUDV\RQX� \DSÕOGÕNWDQ� VRQUD� SHUIRUH�
E|OJH�EL\RVHUDPLN�ELU�PDWHU\DO� LOH�NDSDWÕOPDOÕGÕU��%DVDPDN�
YH\D�WÕNDQPD�PH\GDQD�JHOLUVH�UHWURJUDG�FHUUDKL�LKWL\DFÕ�GR÷DU�
�����

$SLNDO�E|OJHGH�\HQL�ROXúPXú�N�o�N�SHUIRUDV\RQODU�WHN�VHDQV�
WD�NDQDO�SDWÕ�YH�JXWD�SHUND�LOH�NDSDWÕODELOLU��$SLNDOGH�|QFHGHQ�
ROXúPXú�N�o�N�SHUIRUDV\RQODUÕQ�WHGDYLVL��JHoLFL�PHGLNDPHQW�
>&D�2+��@�X\JXODQGÕNWDQ�VRQUD� LOHUL�VHDQVODUGD�DQD�NDQDOÕQ�
GROGXUXOPDVÕ\OD� WDPDPODQÕU�� $SLNDOGH� |QFHGHQ� YH\D� \HQL�
PH\GDQD� JHOHQ� E�\�N� SHUIRUDV�� \RQODUGD� LVH� X]XQ� G|QHP�
&D�2+���X\JXODPDVÕ�|QHULOLU��&D�2+���N|N�XFXQGD�VHUW�GRNX�
EDUL\HUL�PH\GDQD�JHOHQH�NDGDU�X\JXODQÕU�YH�VRQUDVÕQGD�NDQDO�
GROXPX�\DSÕOÕU��$SLNDO�SHULRGRQWLWLVLQ�JHOLúWL÷L�YH�DQD�NDQDOD�
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���

XODúÕODPD\DQ�YDNDODUGD�DSLNDO�UH]HNVL\RQ�HQGLNHGLU������

�������)XUNDV\RQ�SHUIRUDV\RQODUÕ
)XUNDV\RQ�SHUIRUDV\RQODUÕ� oR÷XQOXNOD�E�\�N�\DUDODQPD�DO�
DQÕQD�VDKLS�ROGX÷X�YH�VÕNOÕNOD�VXONXVOD�ED÷ODQWÕOÕ�ROGX÷X�LoLQ�
WDPLUL�ROGXNoD�]RUGXU������3HUIRUDV\RQ�DODQÕ�N�o�NVH�EX�DODQ�
KÕ]OÕ� VHUWOHúHQ� ELU� PDWHU\DO� LOH� VÕ]GÕUPD]� ELU� úHNLOGH� WDPLU�
HGLOGL÷LQGH�SURJQR]�L\LGLU��%XQD�NDUúÕOÕN�E�\�N�SHUIRUH�DODQ�
ODUD�RQDUÕP�PDO]HPHVL�X\JXODQÕUNHQ�PDQLS�ODV\RQX�]RUGXU�
YH� SHULRGRQWDO� OLJDPHQWH� �3'/�� \D\ÕOPD� LKWLPDOL� \�NVHNWLU�
������%X��SHULRGRQVL\XPGD�KDVDUD��NHPLN�E�W�QO�÷�Q�Q�ER�
]XOPDVÕQD��SHUIRUH�E|OJHQLQ�NRQWDPLQDV\RQXQD�YH�KDWWD�GLú�
ND\EÕQD�QHGHQ�RODELOLU������

)XUNDV\RQ�E|OJHVLQGHNL�JHQLú�SHUIRUDV\RQODUGD��LQWHUQDO�PD�
WULV�J|UHYL�J|UPHVL�DPDFÕ\OD�oHúLWOL�PDO]HPHOHU�X\JXODQGÕN�
WDQ�VRQUD�WDPLU�PDWHU\DOL�J�YHQOL�RODUDN�\HUOHúWLULOLU��øQWHUQDO�
PDWULV�\DNODúÕPÕ�RODUDN� LVLPOHQGLULOHQ�EX�\|QWHP�KHPRVWD]�
VD÷ODQPDVÕQD�\DUGÕPFÕ�ROGX÷XQGDQ�GDKD�VÕ]GÕUPD]�ELU�WÕNDPD�
HOGH�HGLOLU�������

)XUNDV\RQ� SHUIRUDV\RQODUÕQÕQ� WHGDYLVLQGH� FHUUDKL� WHNQLNOHU�
X\JXODQGÕ÷ÕQGD�FHS�ROXúXPX�PH\GDQD�JHOHELOHFH÷LQGHQ�RU�
WRJUDG�WHGDYLOHU�WDYVL\H�HGLOPHNWHGLU������

�����&HUUDKL�\DNODúÕP
3HUIRUDV\RQ�WHGDYLVLQGH�FHUUDKL�\DNODúÕP�RUWRJUDG�WHNQLNOHULQ�
X\JXQ�ROPDGÕ÷Õ�GXUXPODUGD�|QHULOPHNWHGLU��&HUUDKL�WHNQLNOH�
UGH�GLUHNW�SHUIRUH�E|OJH\H�XODúÕODUDN�WÕNDPD�\DSÕODELOLU�D\UÕFD�
N|N�DPSXWDV\RQX��NDVWL�UHSODQWDV\RQ��ELN�VSLGL]DV\RQ�YH\D�
KHPLVHNVL\RQ�GD�X\JXODQDELOLU�������&HUUDKL�WHGDYLQLQ�DPDFÕ��
EDNWHUL�YH�\DQ��U�QOHULQLQ�NDQDOD�JLUPHVLQL�|QOH\HFHN�\HWHUOL�
WÕNDPDQÕQ�VD÷ODQPDVÕGÕU������

)XUNDV\RQGDNL�JHQLú�SHUIRUDV\RQODUD�KHPLVHNVL\RQ��N|N�DP�
SXWDV\RQX� YH\D� ELN�VSLGL]DV\RQ� \DSÕODELOLU�� )XUNDV\RQXQ�
NHPLN�VHYL\HVL�LOH�RODQ�LOLúNLVL��N|N�Q�IXUNDV\RQGDQ�VRQUDNL�
DoÕVÕ� YH� X]XQOX÷X� J|]� |Q�QH� DOÕQDUDN� KDQJL� WHNQL÷LQ� VHoL�
OHFH÷L�GH÷HUOHQGLULOLU��%LN�VSLGL]DV\RQ�YH�KHPLVHNVL\RQ�NH�
PLN�GHVWH÷L�\HWHUOL�YH�DQDWRPLN�\DSÕVÕ�QRUPDO�RODQ�GLúOHUH��
N|N�DPSXWDV\RQX�LVH�NHPLN�GHVWH÷L�\HWHUVL]�GLúOHUH�X\JXODQÕU�
������5HLPSODQWDV\RQ�LúOHPL�LVH�FHUUDKL�X\JXODPD�LOH�XODúÕOD�
PD\DQ�YH�SHUIRUDV\RQXQ�N|N�Q�RUWDVÕQGD�EXOXQGX÷X�GLúOHUH�
QDGLU�RODUDN�X\JXODQDELOLU��%X�\|QWHPGH�GLú�DWUDYPDWLN�úHNLO�
GH�oHNLOLU��SHUIRUH�DODQ�NDSDWÕOÕU�YH�DOYHROHU�VRNHWH�UHLPSODQWH�
HGLOLU������

$SLNDOGHNL� SHUIRUDV\RQODUGD� NURQ�N|N� RUDQÕ� \HWHUVL]VH� GLú�
oHNLOLU��\HWHUOL�LVH�N|N�UH]HNVL\RQX�\DSÕOÕU������

%DúDUÕOÕ�ELU�SHUIRUDV\RQ�WDPLUL�VRQXFX��(a)�.DOÕFÕ�HQÀDPDV\RQ�
YH\D� SHULRGRQWDO� DWDúPDQ� ND\EÕ� ROPDPDOÕ� (b) Periodontal 
GRNX�SDUoDODQPDVÕ�ROPDVÕ�GXUXPXQGD�GRNX�DWDúPDQÕ�\HQLGHQ�
VD÷ODQPDOÕ�

���(QGRGRQWLN�SHUIRUDV\RQODUÕQ�SURJQR]X�
3HUIRUDV\RQODUÕQ� SURJQR]XQX� HWNLOH\HQ� IDNW|UOHU�� SHUIRUD�
V\RQXQ� ORNDOL]DV\RQX� YH� E�\�NO�÷��� SHUIRUDV\RQ� NDSD�

WÕODQD� NDGDU� JHoHQ� ]DPDQ�� SHULRGRQWDO� GXUXP�� KHNLPLQ�
PDQLS�ODV\RQX�YH�J|U�ú���KDVWDQÕQ�RUDO�KLM\HQL�YH�NRRSHUDV��
\RQX�YH�NXOODQÕODQ�WDPLU�PDWHU\DOOHULGLU������������������

�����3HUIRUDV\RQ�DODQÕQÕQ�ORNDOL]DV\RQX
7HGDYLQLQ� EDúDUÕVÕQGD� URO� R\QD\DQ� |QHPOL� IDNW|UOHUGHQ� ELUL�
SHUIRUDV\RQ� DODQÕQÕQ� ORNDOL]DV\RQXGXU� ������ 6LQDL� ��������
N|N�Q� DSLNDO� YH\D� RUWD� �oWH� ELUOLN� E|O�P�QGHNL� SHUIRUDV��
\RQODUÕQ�SURJQR]XQXQ�GDKD� L\L��N|N�Q�NRURQDO��oWH�ELULQGH�
YH\D�SXOSD�RGDVÕQÕQ� WDEDQÕQGDQ� IXUNDV\RQ�E|OJHVLQH� DoÕODQ�
SHUIRUDV\RQODUÕQ�SURJQR]XQXQ�LVH�GDKD�N|W��RODELOHFH÷LQL�EH�
OLUWPLúWLU������

$OYHROHU�NUHW�VHYL\HVL�YH\D�GDKD�NRURQDOLQGH�ROXúDQ�SHUIRUD�
V\RQODUÕQ� WDPLULQGH� EDúDUÕ� RUDQÕ� ROGXNoD� G�ú�NW�U�� %XQXQ�
VHEHEL�SHUIRUDV\RQ�E|OJHVLQLQ�SHULRGRQWDO�FHS�IRUPDV\RQXQD�
YH� HSLWHO\DO� PLJUDV\RQD� DoÕN� KDOH� JHOPHVLGLU� ������ *LQJL�
YDO�VXONXVD�\DNÕQ�RODQ�SHUIRUDV\RQ�DODQODUÕ�VXONXODU�HSLWHOLQ�
GHIHNW�LoLQH�GR÷UX�E�\�PHVLQH�YH�YH\D�GDLPL�HQÀDPDV\RQD�
QHGHQ�RODELOLU������

�����3HUIRUDV\RQXQ�E�\�NO�÷�
6Õ]GÕUPD]� ELU� WÕNDPD� VD÷ODQPDVÕ� LoLQ� SHUIRUDV\RQXQ�
E�\�NO�÷�� |QHPOLGLU�� .�o�N� DODQGDNL� SHUIRUDV\RQODUÕQ� KÕ�
]OÕ�ELU�úHNLOGH��HQIHNWH�ROPDGDQ�NDSDWÕOPD�LKWLPDOL�\�NVHNWLU�
IDNDW�ER\XW�E�\�G�NoH�RSWLPXP�WÕNDPD�J�oOHúLU�YH�SHULRGRQ�
VL\XPGD�LUULWDV\RQ�ROXúPD�LKWLPDOL�DUWDU������

gUV�YH�DUN�¶QÕQ������IXUNDV\RQ�SHUIRUDV\RQX�ER\XWXQXQ�VWUHV�
GD÷ÕOÕPÕQD� HWNLVLQL� GH÷HUOHQGLUGLNOHUL� oDOÕúPDVÕQGD� E�\�N�
SHUIRUDV\RQODUÕQ�� WHGDYL� HGLOHQ� E|OJHGH� GDKD� \�NVHN� VWUHV�
NRQVDQWUDV\RQODUÕQD�QHGHQ�ROGX÷X��EXQXQ�GLú�\DSÕVÕQÕ�]D\Õ�
ÀDWWÕ÷Õ�YH�NÕUÕOPD�RODVÕOÕ÷ÕQÕ�DUWWÕUGÕ÷Õ�EHOLUWLOPLúWLU�
+LPHO�YH�DUN�¶QÕQ������\DSWÕ÷Õ�ELU�GHQH\GH��N|SHNOHULQ�PR�
ODU� YH� SUHPRODU� GLúOHUL� �]HULQGH� HúLW� HEDWWD� SHUIRUDV\RQODU�
ROXúWXUXOPXú� YH� GLúLQ� ER\XWXQGDNL� DUWÕúOD� GR÷UX� RUDQWÕOÕ�
RODUDN�WHGDYL�EDúDUÕVÕQGD�DUWÕú�J|U�OP�úW�U�

7.3. Tedavi edilene kadar geçen zaman
<DSÕODQ�ELUoRN�GHQH\�oDOÕúPDVÕQGD��WHGDYLQLQ�VRQXFXQX�EHOLU�
OH\HQ�HQ�NULWLN�IDNW|U�Q�SHUIRUDV\RQ�DODQÕQÕQ�KHPHQ�NDSDWÕO�
PDVÕ�ROGX÷X�J|VWHULOPLúWLU�������������%XQXQ�DNVLQH��%HQHQDWL�
YH�DUN�������LVH�SHUIRUDV\RQ�ROXúWXNWDQ�VRQUD�NDSDWÕODQD�NDGDU�
JHoHQ�]DPDQÕQ�SURJQR]X�HWNLOHPHGL÷LQL�EHOLUWPLúWLU�
3HUIRUDV\RQ�DODQÕQÕQ�HQ�NÕVD�V�UHGH�NDSDWÕOPDVÕ�LOH�DWDúPDQ�
ND\EÕ�HQJHOOHQHELOLU�������%X�VD\HGH�oHYUH�GRNXODUGD�KDUDEL�
\HW�YH�HQIHNVL\RQ�RODVÕOÕ÷ÕQÕQ�D]DOGÕ÷Õ�J|U�OP�úW�U��3HUIRUD�
V\RQODUÕQ� GHUKDO� NDSDWÕOPDVÕ� LOH� NDQDPD� YH� NRQWDPLQDV\RQ�
JLEL�WHGDYL\L�ROXPVX]�HWNLOH\HFHN�IDNW|UOHULQ�GH�|Q�QH�JHoLOH�
ELOPHNWHGLU������

.DQDO� úHNLOOHQGLUPHVL� WDPDPODQPDPÕú�ELU�NDQDOGD�SHUIRUD�
V\RQ�ROXúWX÷XQGD�SHUIRUH�E|OJHQLQ�WDPLUL�NDQDO�WHGDYLVLQGHQ�
|QFH� \DSÕOPDOÕGÕU�� .|N� NDQDOODUÕ� GROGXUXOPDGDQ� |QFH� EX�
E|OJHGHNL�ELU�SHUIRUDV\RQXQ�NDSDWÕOPDVÕ��WUDYPDWL]H�E|OJH\L�
L]ROH�HWPHN��L\LOHúPH\L�KÕ]ODQGÕUPDN�YH�GDKD�ID]OD�LUULWDV\RQX�
|QOHPHN�LoLQ�|QHPOLGLU��3HUIRUH�E|OJH�NDSDWÕOPDGÕ÷Õ�WDNGLUGH�
KHPRVWD]�VD÷ODQDPD]��NDQDOGDNL�GHEULVLQ�YH�LUULJDQODUÕQ�E|O�
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JH\H�XODúPDVÕ�VRQXFX�HQIHNVL\RQ�LKWLPDOL�DUWDU�����

7.4. Periodontal durum
3HUIRUDV\RQ� ROXúWX÷XQGD� SHULRGRQWDO� YH� FHS� PXD\HQHVL�
|]HQOL�ELU�ELoLPGH�\DSÕOPDOÕGÕU��%X�SHULRGRQWDO�PXD\HQHOHU�
VRQXFXQGD� FHUUDKL� WHGDYL� SODQODPDVÕQD� LKWL\Do� GX\XODELOLU��
<DSÕODQ� oDOÕúPDODUGD� GLú� HWL� ROX÷XQD� \DNÕQ� RODQ� IXUNDV\RQ�
SHUIRUDV\RQODUÕQÕQ�]D\ÕI�SURJQR]D�VDKLS�ROGX÷X�EHOLUWLO��PLúWLU�
��������

�����+HNLPLQ�PDQLS�ODV\RQX�YH�J|U�ú�
.RPSOLNDV\RQODUÕ� HQJHOOHPHN� LoLQ� KHNLPLQ� GLú� DQDWRPLVL��
SXOSD�RGDVÕQÕQ�ORNDOL]DV\RQX�YH�ER\XWX�KDNNÕQGD�ELOJL�YH�\H�
WHQH÷LQLQ�\HWHUOL�ROPDVÕ�|QHPOLGLU������

3HUIRUH�E|OJHQLQ�J|U�ú���R�DODQD�XODúÕP�YH�PDQLS�ODV\RQX�
VD÷ODPDGD�E�\�N�|QHP�DU]�HGHU��.DID�ODPEDODUÕ��E�\�WHoOHU��
WUDQVLOO�PLQDV\RQ� JHUHoOHUL�� ORRSODU� YH� GHQWDO� RSHUDV\RQ�
PLNURVNREX�\HWHUOL�J|U�ú��VD÷ODPDN�LoLQ�NXOODQÕODELOPHNWHGLU�
�����

�����+DVWDQÕQ�RUDO�KLM\HQL�YH�NRRSHUDV\RQX
3HUIRUDV\RQ� ROXúWXNWDQ� VRQUD� E�W�Q� IDNW|UOHU� J|]� |Q�QGH�
EXOXQGXUXODUDN��FHUUDKL�YH\D�FHUUDKL�ROPD\DQ�WHGDYL�LKWL\DFÕ�
QD�J|UH�KDVWD�ELOJLOHQGLULOLS�PRWLYH�HGLOPHOLGLU��+DVWD�PRWL�
YDV\RQXQXQ�VD÷ODQPDVÕ�YH�Lú�ELUOL÷L�LoLQGH�ROXQPDVÕ��KDVWDQÕQ�
RUDO�KLM\HQLQL�YH�WHGDYL�LVWH÷LQL�DUWÕUDUDN�WHGDYLQLQ�EDúDUÕVÕQÕ�
HWNLOHU������

�����.XOODQÕODQ�WDPLU�PDWHU\DOL
7HGDYLQLQ� EDúDUÕ\D� XODúPDVÕ� LoLQ� SHUIRUH� E|OJHQLQ� EL\R��
X\XPOX�ELU�PDO]HPH�LOH�HQ�NÕVD�]DPDQGD�WDPLUL�\DSÕOPDOÕGÕU�
������7DPLU�LoLQ�NXOODQÕODFDN�PDO]HPH�SHUIRUH�DOD��QÕ�VÕ]GÕU�
PD]�ELU�úHNLOGH�NDSDWDELOPHOL��EDNWHUL\HO�JHoLúLQL�HQJHOOH\H�
ELOPHOL��QHPGHQ�HWNLOHQPHPHOL��UH]RUEH�ROPDPDOÕ�YH�ER\XWVDO�
VWDELOLWHVL� ROPDOÕGÕU� ������ 3HUIRUDV\RQ� WDPLULQGH� NXOODQÕODQ�
PDWHU\DOOHU�úX�úHNLOGHGLU�

7.7.1. Hemostatik Materyaller
3HUIRUDV\RQ� WDPLULQGH� &D�2+��� NDQDPDQÕQ� GXUGXUXOPDVÕ�
DPDFÕ\OD�NXOODQÕODELOLU��3HUIRUDV\RQ�DODQÕQD�GLUHNW�WHPDV�HGH�
FHN�úHNLOGH�����GDNLND�X\JXODQÕU��$UGÕQGDQ�VRG\XP�KLSRNOR�
ULW��1D2&l��LOH�DODQGDQ�X]DNODúWÕUÕOÕU��)HUULN�V�OIDW�JLEL�KHPR�
VWDWLNOHULQ�EÕUDNWÕ÷Õ�NRDJ�ODV\RQ�GRNXVX�EDNWHUL\HO�JHOLúLPH�
VHEHS�RODELOLU�YH�UHVWRUDV\RQOD�GLú�DUDVÕQGD�ROXúDQ�ED÷ODQWÕ\Õ�
ER]DELOLU������

�������øQWHUQDO�0DWULV�0DWHU\DOOHUL
øQWHUQDO�PDWULV�PDWHU\DOOHUL��WDPLU�PDWHU\DOOHULQLQ�X\JXQ�\HU�
OHúWLULOPHVLQL� VD÷ODPDN� LoLQ� NXUX� ELU� DODQ� ROXúWXUPDNWDGÕU��
gUQHN�RODUDN�NROODMHQ��NDOVL\XP�V�OIDW��35)��353�YH�,5RRW�
%3�YHULOHELOLU��

3HUIRUDV\RQ�WDPLUL�LoLQ�J�Q�P�]H�NDGDU�oRN�oHúLWOL�WDPLU�PD�
WHU\DOOHUL�NXOODQÕOPÕúWÕU��07$�SL\DVD\D�V�U�OHQH�NDGDU�SDULV�
DOoÕVÕ��DPDOJDP��oLQNR�RNVLW�RMHQRO��=2(���6�SHU�(%$��6�SHU�
(WRNVL�%HQ]RLN�$VLW���,50��,QWHUPHGLDWH�5HVWRUDWLYH�0DWHUL�
DO���&DYLW��JXWD�SHUND��NRPSR]LW�UH]LQ��FDP�L\RQRPHU�VLPDQ��

IRVIDW�VLPDQ��&D�2+���JLEL�PDWHU\DOOHU� LOH�\DSÕODQ�oDOÕúPD�
ODUGD��SHUIRUH�DODQGD�L\LOHúPHQLQ�WDP�RODUDN�JHUoHNOHúPHGL÷L�
J|U�OP�úW�U�� 3HUIRUDV\RQ� WHGDYL�� OHULQLQ� EDúDUÕVÕ� 07$¶QÕQ�
NXOODQÕOPD\D� EDúODQPDVÕ\OD� EHUDEHU� ROGXNoD� \�NVHOPLúWLU�
�����

07$� EL\RX\XPOX� ROPDVÕ� YH� |UW�F�O�÷�Q�Q� L\L� ROPDVÕ� VH�
EHEL\OH�SHUIRUDV\RQ�WDPLU�PDWHU\DOL�RODUDN�NXOODQÕOÕU��$\UÕFD�
GLú�VHUW�GRNXODUÕ�LOH�07$�DUD\�]�QGH�KLGURNVLDSDWLW�WDEDNDVÕ�
ROXúPDNWDGÕU��%X�WDEDND�PDWHU\DOLQ��]HULQH�LOHUOH\HUHN�S|UR�
]LWHOHUL�NDSDWÕU��EX�GXUXPXQ�KHP�|UW�F�O�N�KHP�GH�PHNDQLN�
WXWXQPDGD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU������
(QGRGRQWL�DODQÕQGD�NXOODQÕOPD\D�EDúODQDQ�EL\RDNWLI�EL\RVH�
UDPLN�PDWHU\DOOHU��GRNX�WDPLULQL�YH�UHMHQHUDV\RQX�GHVWHNOH\�
HQ��GLú�GRNXVX\OD�NLP\DVDO�ED÷�\DSDQ��RVWHRNRQG�NWLI�|]HOOLN�
J|VWHUHQ�� �VW�Q� NLP\DVDO� YH� ¿]LNVHO� |]HOOLNOHUH� VDKLS� EL\�
RX\XPOX�RQDUÕP�PDWHU\DOOHULGLU�������%L\RVHUDPLN�PDO]HP�
HOHULQ�G�ú�N�\�]H\�JHULOLPL�YH�\�NVHN�KLGUR¿OLN�|]HOOLNOHUH�
VDKLS�ROPDVÕQGDQ�GROD\Õ�VÕ]GÕUPD]OÕN�\HWHQH÷L�YH�GHQWLQH�RODQ�
DGDSWDV\RQX�ROGXNoD�L\LGLU������
*HOHQHNVHO� EL\RVHUDPLN� HVDVOÕ� PDWHU\DOOHULQ� WR]� OLNLW�
NDUÕúÕPÕ\OD� HOGH� HGLOPHVL� VRQXFX� ROXúDQ� KHWHURMHQ� NÕYDPÕQ�
GH]DYDQWDMÕQÕ�|QOHPHN�LoLQ�����¶GDQ�EXJ�QH�NDGDU�oRN�VD\Õ�
GD�|QFHGHQ�NDUÕúWÕUÕOPÕú��SUHPL[HG��VLPDQ�WDQÕWÕOPÕúWÕU��3UH�
PL[HG�EL\RVHUDPLNOHULQ�SXWW\�YH�DNÕFÕ�ROPDN��]HUH�LNL�IRUPX�
EXOXQPDNWDGÕU� ������6RQ�]DPDQODUGD��SXWW\� IRUPGD�SUDWLNWH�
]DPDQ�WDVDUUXIX�VD÷OD\DQ�YH�\HUOHúWLUPH�NROD\OÕ÷Õ�VXQDQ�EL\�
RVHUDPLN�HVDVOÕ�PDWHU\DOOHULQ�NXOODQÕPÕ�\D\JÕQODúPÕúWÕU�

)XUNDV\RQ�DODQODUÕQGD�PH\GDQD�JHOHQ�SHUIRUDV\RQODU�JHQHOGH�
E�\�N�YH�VXONXVOD�ED÷ODQWÕOÕ�ROGX÷X�LoLQ�WDPLUL�ROGXNoD�]RUGXU�
������%X�WLS�SHUIRUDV\RQODUÕ�WDPLU�HWPHN�LoLQ�PDQLS�ODV\RQX�
NROD\ODúWÕUÕS�VHUWOHúPH�V�UHVLQL�NÕVDOWDUDN�KHNLPH�oDOÕúPD�NR�
OD\OÕ÷Õ�VXQDQ�\HQL�WLS�PDWHU\DOOHU�WHUFLK�HGLOPH\H�EDúODQPÕúWÕU�

SONUÇ
6RQXo� RODUDN�� HQGRGRQWLN� SHUIRUDV\RQODUÕQ� \|QHWLPL�� GLúLQ�
\DSÕVDO�E�W�QO�÷�Q���IRQNVL\RQHO�VWDELOLWHVLQL�YH�X]XQ�YDGHOL�
VD÷OÕ÷ÕQÕ�NRUXPDN�DoÕVÕQGDQ�NULWLN�ELU�|QHPH�VDKLSWLU��%L\R�
PDWHU\DOOHULQ�JHOLúPHVL�LOH�ELUOLNWH��SHUIRUDV\RQODUÕQ�\|QHWLPL�
NRQXVXQGD�GDKD�EDúDUÕOÕ�VRQXoODU�HOGH�HGLOPHVL�P�PN�Q�KDOH�
JHOHELOLU�
 
<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��'�d���7DVDUÕP��'�d���7�.���9HUL�7RSODPD�YH�'H÷HU�
OHQGLUPH��6�=���.D\QDN�WDUDPDVÕ��6�=���0DNDOH�\D]ÕPÕ��'�d���6�=����
(OHúWLUHO�GH÷HUOHQGLUPH��'�d���7�.�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDGGL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOH�
UGLU�

(WLN�.XUXO�2QD\Õ��
%X�oDOÕúPD�LoLQ�JHUHNPHPHNWHGLU�
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6RQJ�0��.LP�+&��/HH�:��.LP�(��$QDO\VLV�RI�WKH�
FDXVH�RI� IDLOXUH� LQ�QRQVXUJLFDO� HQGRGRQWLF� WUHDW�
PHQW�E\�PLFURVFRSLF�ÕQVSHFWLRQ�GXULQJ�HQGRGRQ�
WLF�PLFURVXUJHU\��-�(QGRG������������������

6LTXHLUD�-)��$HWLRORJ\�RI�URRW�FDQDO�WUHDWPHQW�IDLO�
XUH��ZK\�ZHOO�WUHDWHG�WHHWK�FDQ�IDLO��,QW�(QGRG�-��
��������������

$VKOH\� 0�� +DUULV� ,�� 7KH� DVVHVVPHQW� RI� WKH�
HQGRGRQWLFDOO\� WUHDWHG� WRRWK�� 'HQW� 8SGDWH��
����������������

'D�6LOYD�(-/��$QGUDGH�&��7D\�/��+HUUHUD�'��)XU�
FDO�SHUIRUDWLRQ� UHSDLU� ZLWK� PLQHUDO� WULR[LGH� DJ�
JUHJDWH��WZR�\HDUV�IROORZ�XS��,QGLDQ�-�'HQW�5HV��
���������������

,QJOH�-,��(QGRGRQWLFV��/HD�DQG�)HELJHU��3KLODGHO�
SKLD��S�������

$JXLUUH� 5�� (OGHHE� 0(�� (YDOXDWLRQ� RI� WKH� UH�
SDLU� RI� PHFKDQLFDO� IXUFDWLRQ� SHUIRUDWLRQV� XVLQJ�
DPDOJDP��JXWWD�SHUFKD��RU� LQGLXP�IRLO�� -�(QGRG��
����������������

6HOW]HU�6��6LQDL� ,��$XJXVW�'��3HULRGRQWDO� HIIHFWV�
RI�URRW�SHUIRUDWLRQV�EHIRUH�DQG�GXULQJ�HQGRGRQWLF�
SURFHGXUHV��-�'HQW�5HV�����������������

$OKDGDLQ\�+$��+LPHO�97��$Q�LQ�YLWUR�HYDOXDWLRQ�
RI� SODVWHU� RI� 3DULV� EDUULHUV� XVHG� XQGHU� DPDOJDP�
DQG�JODVV�LRQRPHU�WR�UHSDLU�IXUFDWLRQ�SHUIRUDWLRQV��
-�(QGRG������������������

)DU]DQHK�0��$ELWERO� 6�� )UÕHGPDQ� 6�� 7UHDWPHQW�
RXWFRPH� LQ� HQGRGRQWLFV�� WKH� 7RURQWR� VWXG\��
3KDVHV�,�DQG�,,��RUWKRJUDGH�UHWUHDWPHQW��-�(QGRG��
������������������

5RGD� 56�� 5RRW� SHUIRUDWLRQ� UHSDLU�� VXUJLFDO� DQG�
QRQVXUJLFDO�PDQDJHPHQW�� 3UDFW� 3URFHHG�$HVWKHW�
'HQW������������������

%KXYD�%��,NUDP�2��&RPSOLFDWLRQV�LQ�HQGRGRQWLFV��
3ULP�'HQW�-������������������

$OJKDPGL�1��(QGRGRQWLF�PDQDJHPHQW� RI� W\SH� ,�
PD[LOODU\� ¿UVW� PRODU� ZLWK� WZR� SDODWDO� URRWV� XV�
LQJ� FRQH�EHDP� FRPSXWHG� WRPRJUDSK\�� 'HQW� -��
����������������

$VODQ� 7�� (VLP� (�� hVW�Q� <�� '|QPH]� g]NDQ� +��
(YDOXDWLRQ� RI� VWUHVV� GLVWULEXWLRQV� LQ� PDQGLEXODU�
PRODU�WHHWK�ZLWK�GLIIHUHQW�LDWURJHQLF�URRW�SHUIRUD�
WLRQV�UHSDLUHG�ZLWK�%LRGHQWLQH�RU�PLQHUDO�WULR[LGH�
DJJUHJDWH�� D�¿QLWH� HOHPHQW� DQDO\VLV� VWXG\�� -�(Q�
GRG������������������

.XWWOHU�6��0FOHDQ�$��'RUQ�6��)LVFK]DQJ�$��7KH�
LPSDFW�RI�SRVW�VSDFH�SUHSDUDWLRQ�ZLWK�JDWHV�JOLG�
GHQ� GULOOV� RQ� UHVLGXDO� GHQWLQ� WKLFNQHVV� LQ� GLVWDO�
URRWV� RI�PDQGLEXODU�PRODUV�� � -�$P�'HQW�$VVRF��
����������������

-HZ�5&.��:HLQH�)6��.HHQH�--��6PXOVRQ�0+��$�
KLVWRORJLF�HYDOXDWLRQ�RI�SHULRGRQWDO�WLVVXHV�DGMD�
FHQW� WR� URRW� SHUIRUDWLRQV� ¿OOHG� ZLWK� &DYLW�� 2UDO�
6XUJ�2UDO�0HG�2UDO�3DWKRO������������������

6LQDL�,+��(QGRGRQWLF�SHUIRUDWLRQV��WKHLU�SURJQRVLV�
DQG�WUHDWPHQW��-�$P�'HQW�$VVRF����������������

7URSH�0��5RRW�UHVRUSWLRQ�RI�GHQWDO�DQG�WUDXPDWLF�
RULJLQ��FODVVL¿FDWLRQ�EDVHG�RQ�HWLRORJ\��3UDFW�3HUL�
RGRQWLFV�$HVWKHW�'HQW������������������

$OWXQEDú�'��.XúWDUFÕ�$��7R\R÷OX�0��7KH� ,QÀX�
HQFH� RI� YDULRXV� LUULJDQWV� RQ� WKH� DFFXUDF\� RI� ��
HOHFWURQLF�DSH[�ORFDWRUV�LQ�ORFDWLQJ�VLPXODWHG�URRW�
SHUIRUDWLRQV��-�(QGRG������������������

1HNRRIDU�0+��*KDQGL�00��+D\HV�6-��'XPPHU�
30+�� 7KH� IXQGDPHQWDO� RSHUDWLQJ� SULQFLSOHV� RI�
HOHFWURQLF�URRW�FDQDO�OHQJWK�PHDVXUHPHQW�GHYLFHV��
,QW�(QGRG�-�������������������

6KHPHVK� +�� &ULVWHVFX� 5&�� :HVVHOLQN� 35�� :X�
0.��7KH� XVH� RI� FRQH�EHDP�FRPSXWHG� WRPRJUD�
SK\�DQG�GLJLWDO�SHULDSLFDO�UDGLRJUDSKV�WR�GLDJQRVH�
URRW�SHUIRUDWLRQV��-�(QGRG�����������������

:RQJ�5��&KR�)��0LFURVFRSLF�PDQDJHPHQW�RI�SUR�
FHGXUDO�HUURUV��'HQW�&OLQ�1RUWK�$P��������������
����

7VHVÕV� ,�� )XVV� =�� 'LDJQRVLV� DQG� WUHDWPHQW� RI�
DFFLGHQWDO� URRW� SHUIRUDWLRQV�� (QGRG� 7RSLFV��
����������������

&ODXGHU� 7�� 6KÕQ� 6�� 5HSDLU� RI� SHUIRUDWLRQV� ZLWK�
07$�� FOLQLFDO� DSSOLFDWLRQV� DQG� PHFKDQLVPV� RI�
DFWLRQ��(QGRG�7RSLFV�����������������

1LFKROOV�(��7UHDWPHQW�RI�WUDXPDWLF�SHUIRUDWLRQV�RI�
WKH�SXOS�FDYLW\��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO��
����������������

)XVV�=��7URSH�0��5RRW�SHUIRUDWLRQV��FODVVL¿FDWLRQ�
DQG� WUHDWPHQW� FKRLFHV� EDVHG� RQ� SURJQRVWLF� IDF�
WRUV��'HQW�7UDXPDWRO������������������

'HXWVFK�$��0XVLNDQW�%��0RUSKRORJLFDO�PHDVXUH�
PHQWV�RI�DQDWRPLF�ODQGPDUNV�LQ�KXPDQ�PD[LOODU\�
DQG�PDQGLEXODU�PRODU� SXOS� FKDPEHUV�� -� (QGRG��
����������������
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

0R]D\HQL�0$��$VQDDVKDUL�0��0RGDUHVL�6-��&OLQ�
LFDO�DQG�UDGLRJUDSKLF�HYDOXDWLRQ�RI�SURFHGXUDO�DF�
FLGHQWV�DQG�HUURUV�GXULQJ�URRW�FDQDO�WKHUDS\��,UDQ�
(QGRG�-�����������������

)UDQFR� 9�� )DELDQL� &�� 7DVFKLHUL� 6�� 0DOHQWDFFD�
$��%RUWROLQ�0��'HO� )DEEUR�0�� ,QYHVWLJDWLRQ� RQ�
WKH� VKDSLQJ�DELOLW\�RI�QLFNHO�WLWDQLXP�¿OHV�ZKHQ�
XVHG� ZLWK� D� UHFLSURFDWLQJ� PRWLRQ�� -� (QGRG��
������������������

*�OHU�d��*XUEX]�7��<LOPD]�<��7KH�&OLQLFDO� VXF�
FHVV�RI�GLIIHUHQW�URRW�FDQDO�WUHDWPHQWV�LQ�SULPDU\�
PRODUV��&XPKXUL\HW�'HQW�-����������������

:DOWRQ� 5�� +LVWRORJLF� HYDOXDWLRQ� RI� GLIIHUHQW�
PHWKRGV�RI�HQODUJLQJ�WKH�SXOS�FDQDO�VSDFH��-�(Q�
GRG�����������������

7LQD]�$&��$ODoDP�7��7RSX]�2��(U�2��0DGHQ�0��
/DWHUDO�SHUIRUDWLRQ�LQ�SDUDOOHO�SRVW�VSDFH�SUHSDUD�
WLRQV��-�&RQWHPS�'HQW�3UDFW����������������

3HWHUV�2$��6FK|QHQEHUJHU�.��/DLE�$��(IIHFWV�RI�
IRXU� 1L�7L� SUHSDUDWLRQ� WHFKQLTXHV� RQ� URRW� FDQDO�
JHRPHWU\�DVVHVVHG�E\�PLFUR�FRPSXWHG� WRPRJUD�
SK\��,QW�(QGRG�-������������������

%RRWK�-��6FKHHW]�-��/HPRQV�-��(OHD]HU�3��$�FRP�
SDULVRQ� RI� WRUTXH� UHTXLUHG� WR� IUDFWXUH� WKUHH� GLI�
IHUHQW� QLFNHO�WLWDQLXP� URWDU\� LQVWUXPHQWV� DURXQG�
FXUYHV�RI� WKH� VDPH�DQJOH�EXW� RI� GLIIHUHQW� UDGLXV�
ZKHQ�ERXQG�DW�WKH�WLS��-�(QGRG����������������

3ORWLQR�*��3DPHLMHU�&��0DULDJUDQGH�1��6RPPD�)��
8OWUDVRQLFV�LQ�HQGRGRQWLFV��D�UHYLHZ�RI�WKH�OLWHUD�
WXUH��-�(QGRG�����������������

/RXLV� +�� %HUPDQ� ')�� .HQQHWK� 0�� +DUJUHDYHV��
&RKHQ¶V� 3DWKZD\V� RI� WKH� 3XOS�� (OVHYLHU� +HDOWK�
6FLHQFHV��������S����

+�OVPDQQ� 0�� +DKQ� :�� &RPSOLFDWLRQV� GXULQJ�
URRW� FDQDO� LUULJDWLRQ� �� OLWHUDWXUH� UHYLHZ�DQG�FDVH�
UHSRUWV��,QW�(QGRG�-������������������

%DUJKRO]�&�� 3HUIRUDWLRQ� UHSDLU�ZLWK�PLQHUDO� WUL�
R[LGH� DJJUHJDWH�� D�PRGL¿HG�PDWUL[� FRQFHSW�� ,QW�
(QGRG�-�����������������

-HDQVRQQH� %*�� %RJJV� :6�� /HPRQ� 55�� )HU�
ULF� VXOIDWH� KHPRVWDVLV�� HIIHFW� RQ� RVVHRXV�ZRXQG�
KHDOLQJ� ZLWK� FXUHWWDJH� DQG� LUULJDWLRQ�� -� (QGRG��
���������������

%RJDHUWV� 3�� 7UHDWPHQW� RI� URRW� SHUIRUDWLRQV� ZLWK�
FDOFLXP�K\GUR[LGH�DQG�6XSHU(%$�FHPHQW��D�FOLQ�
LFDO�UHSRUW��,QW�(QGRG�-�����������������

6LPRQ� -+6�� .HOO\� :+�� *RUGRQ� '*�� (ULFNVHQ�
*:��([WUXVLRQ�RI�HQGRGRQWLFDOO\�WUHDWHG�WHHWK��-�
$P�'HQW�$VVRF�����������������

)UDQN�$/��5HVRUSWLRQ��SHUIRUDWLRQV��DQG�IUDFWXUHV��
'HQW�&OLQ�1RUWK�$P������������������

:HLVPDQ�0,�� 7UHDWPHQW� RI� DQ� XQXVXDO� SHUIRUD�
WLRQ�RI�DQ�DQWHULRU�WRRWK��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO�����������������

2VZDOG�5-��3URFHGXUDO�DFFLGHQWV�DQG�WKHLU�UHSDLU��
'HQW�&OLQ�1RUWK�$P�������������������

6DHG� 6P�� $VKOH\� 0S�� 'DUFH\� -�� 5RRW� SHUIR�
UDWLRQV�� DHWLRORJ\�� PDQDJHPHQW� VWUDWHJLHV� DQG�
RXWFRPHV��7KH�+ROH�7UXWK��%U�'HQW�-�������)HE�
�������������±����

8QDO� *F�� 0DGHQ� 0�� ,VLGDQ� 7�� 5HSDLU� RI� IXUFDO�
LDWURJHQLF� SHUIRUDWLRQ� ZLWK� PLQHUDO� WULR[LGH� DJ�
JUHJDWH��WZR�\HDUV�IROORZ�XS�RI�WZR�FDVHV��(XU�-�
'HQW�������2FW���������±����

.YÕQQVODQG�,��2VZDOG�5M��+DOVH�$��*U¡QQÕQJV WHU�
$J��$�&OLQLFDO�DQG�URHQWJHQRORJLFDO�VWXG\�RI����
FDVHV�RI�URRW�SHUIRUDWLRQ��,QW�(QGRG�-�������0DU�
�����������±����

$JJDUZDO�9��0LJODQL�6��.RKOL�6��6LQJOD�0��&RP�
SDUDWLYH�HYDOXDWLRQ�RI�SXVK�RXW�ERQG�VWUHQJWK�RI�
3UR5RRW�07$��%LRGHQWLQH��DQG�07$�3OXV�LQ�IXU�
FDWLRQ�SHUIRUDWLRQ�UHSDLU��-RXUQDO�2I�&RQVHUYDWLYH�
'HQWLVWU\������������������

%U\DQ�(E��:RROODUG�*��0LWFKHOO�:F��1RQVXUJLFDO�
UHSDLU� RI� IXUFDO� SHUIRUDWLRQV�� D� OLWHUDWXUH� UHYLHZ��
*HQ�'HQW����������������±���4XL]����±����

*XWPDQQ� -/�� 6XUJLFDO� (QGRGRQWLFV�� %ODFNZHOO�
6FLHQWL¿F�3XEOLFDWLRQV��%RVWRQ��������S��������

0RORQH\�/��)HÕN�6��(OOHQGHU�*��6HDOLQJ�DELOLW\�RI�
WKUHH�PDWHULDOV�XVHG�WR�UHSDLU�ODWHUDO�URRW�SHUIRUD�
WLRQV��-�(QGRG�����������������

'D]H\�6��6HQLD�(V��$Q�LQ�YLWUR�FRPSDULVRQ�RI�WKH�
VHDOLQJ�DELOLW\�RI�PDWHULDOV�SODFHG� LQ� ODWHUDO� URRW�
SHUIRUDWLRQV��-�(QGRG�����������������

3HWHUVVRQ�.��+DVVHOJUHQ�*��7URQVWDG�/��(QGRGRQ�
WLF�WUHDWPHQW�RI�H[SHULPHQWDO�URRW�SHUIRUDWLRQV�LQ�
GRJ�WHHWK��'HQW�7UDXPDWRO���������������

%DOOD�5��/RPRQDFR�&-��6NULEQHU�-��/LQ�/0��+LV�
WRORJLFDO� VWXG\� RI� IXUFDWLRQ� SHUIRUDWLRQV� WUHDWHG�
ZLWK�WULFDOFLXP�SKRVSKDWH��K\GUR[\ODSDWLWH��DPDO�
JDP��DQG�OLIH��-�(QGRG�����������������
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55.

56.

57.

58.

59.

60.

61.

62.

63.

$VNHUEH\OL�gUV�6��$NVHO�+��.�o�NND\D�(UHQ�6��6HU�
SHU�$��(IIHFW�RI�SHUIRUDWLRQ�VL]H�DQG� IXUFDO� OHVLRQ�
RQ�VWUHVV�GLVWULEXWLRQ�LQ�PDQGLEXODU�PRODUV��D�¿QLWH�
HOHPHQW�DQDO\VLV��,QW�(QGRG�-������������������

+LPHO�97��%UDG\�-��:HLU�-��(YDOXDWLRQ�RI�UHSDLU�
RI�PHFKDQLFDO� SHUIRUDWLRQV� RI� WKH� SXOS� FKDPEHU�
ÀRRU�XVLQJ�ELRGHJUDGDEOH�WULFDOFLXP�SKRVSKDWH�RU�
FDOFLXP�K\GUR[LGH��-�(QGRG�����������������

%HQHQDWL�):��5RDQH�-%��%LJJV�-7��6LPRQ�-+��5H�
FDOO�HYDOXDWLRQ�RI�LDWURJHQLF�URRW�SHUIRUDWLRQV�UH�
SDLUHG�ZLWK�DPDOJDP�DQG�JXWWD�SHUFKD��-�(QGRG��
���������������

+ROODQG� 5�� )LOKR� -$�� GH� 6RX]D� 9�� 1HU\� 0-��
%HUQDEp�3)�� -XQLRU�('��0LQHUDO� WULR[LGH� DJJUH�
JDWH� UHSDLU�RI� ODWHUDO� URRW�SHUIRUDWLRQV�� -�(QGRG��
���������������

6HWKL�6��%KXVKDQ�-��-RVKL�5��6LQJOD�5��6LGKX�.��
(IIHFW�RI�GLIIHUHQW�LUULJDQWV�RQ�WKH�SXVK�RXW�ERQG�
VWUHQJWK� RI� %LRGHQWLQH� DQG� 7KHUDFDO� /&� ZKHQ�
XVHG�IRU�SHUIRUDWLRQ�UHSDLU�LQ�VLPXODWHG�FRQGLWLRQ��
-�&RQVHUY�'HQW�����������������

$ODoDP�7��(QGRGRQWL�����%DVNÕ��øVWDQEXO��g]\XUW�
0DWEDDFÕOÕN��������V�����������������������������

3DULURNK�0��7RUDELQHMDG�0��0LQHUDO�WULR[LGH�DJ�
JUHJDWH��D�FRPSUHKHQVLYH�OLWHUDWXUH�UHYLHZ���3DUW�
,��FKHPLFDO��SK\VLFDO��DQG�DQWLEDFWHULDO�SURSHUWLHV��
-�(QGRG�����������������

6ZDUXS�6��%LRFHUDPLFV�LQ�3HGLDWULF�(QGRGRQWLFV��
/DS�/DPEHUW�$FDGHPLF�3XEOLVKLQJ��������

%DUDQZDO�$��3DXO�0��0D]XPGDU�'��$GKLNDUL�+��
9\DYDKDUH�1��-KDMKDULD�.��$Q�H[�YLYR�FRPSDUD�
WLYH�VWXG\�RI� URRW�HQG�PDUJLQDO�DGDSWDWLRQ�XVLQJ�
JUH\� PLQHUDO� WULR[LGH� DJJUHJDWH�� ZKLWH� PLQHUDO�
WULR[LGH� DJJUHJDWH�� DQG� 3RUWODQG� FHPHQW� XQGHU�
VFDQQLQJ� HOHFWURQ� PLFURVFRS\�� -� &RQVHUY� 'HQW��
�����������������

/RXVKLQH�%$��%U\DQ�7(��/RRQH\�6:��*LOOHQ�%0��
/RXVKLQH�5-��:HOOHU�51��(W�$/��6HWWLQJ�SURSHUWLHV�
DQG�F\WRWR[LFLW\�HYDOXDWLRQ�RI�D�SUHPL[HG�ELRFH�
UDPLF�URRW�FDQDO�VHDOHU��-�(QGRG�����������������
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