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Awareness and Attitudes of Dental 
Students Regarding Contemporary 
Oral Hygiene Practices

'Lú�+HNLPOL÷L�g÷UHQFLOHULQLQ�
*�QFHO�2UDO�+LM\HQ�8\JXODPDODUÕQD�
øOLúNLQ�)DUNÕQGDOÕN�YH�7XWXPODUÕQÕQ�
'H÷HUOHQGLULOPHVL�

ABSTRACT
Objectives
7KLV�VWXG\�DLPHG�WR�H[SORUH�WKH�GHQWDO�VWXGHQWV¶�FRQWHPSRUDU\�RUDO�K\JLHQH�SUDFWL��
FHV��WKHLU�NQRZOHGJH�RI�RUDO�FDUH�SURFHGXUHV��DQG�GHWHUPLQH�WKH�HIIHFW�RI�GHQWDO�HGX�
FDWLRQ�RQ�HYHQWXDO�FKDQJHV�LQ�WKH�RUDO�K\JLHQH�KDELWV�RI�WKH�VWXGHQWV�RI�WZR�GLIIHUHQW�
dental faculties.

Material and Methods
7KLV�VWXG\�LQFOXGHG�����VWXGHQWV�LQ�WZR�GHQWDO�IDFXOWLHV��+DELWV��NQRZOHGJH��DQG�DWWL�
WXGHV�UHJDUGLQJ�GHQWDO�FDUH�ZHUH�REWDLQHG�IURP�WKH�TXHVWLRQQDLUH��6WDWLVWLFDO�DQDO\VLV�
RI�WKH�GDWD�ZDV�SHUIRUPHG�E\�DSSO\LQJ�WKH�&KL�6TXDUH�WHVW�

Results 
7KH� VWXGHQWV� DW� $QNDUD� 0HGLSRO� 8QLYHUVLW\� �������� KDG� D� VLJQL¿FDQWO\� KLJKHU�
NQRZOHGJH�RI�WKH�ZRUNLQJ�SULQFLSOH�RI�SRZHU�WRRWKEUXVKHV��RVFLOODWLQJ�URWDWLQJ���P 
��������FRPSDUHG�WR�WKH�VWXGHQWV�DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�����������������
RI�WKH�VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�SUHIHUUHG�HVVHQWLDO�RLO��ZKHUHDV�����DW�
&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�SUHIHUUHG�FKORUKH[LGLQH��7KRVH�ZKR�XVHG�HVVHQWLDO�RLOV�
DPRQJ�WKRVH�VWXG\LQJ�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�ZHUH��������VLJQL¿FDQWO\�KLJK�
HU� WKDQ�WKRVH�DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�������7KH�GHQWDO�VWXGHQWV
�DQVZHUV�
UHJDUGLQJ� WKH� TXHVWLRQV� DERXW� W\SHV� RI� LQWHUGHQWDO� DLGV� XVHG� DQG� WRQJXH� FOHDQLQJ�
PHWKRGV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\��P !�������6WXGHQWV�DW�ERWK�XQLYHUVLWLHV�VWDWHG�
WKDW� WKH\�GLG�QRW�NQRZ�KRZ�SODTXH�GLVFORVLQJ� WDEOHWV�ZRUN�DQG�GLG�QRW�XVH� WKHP�
EHIRUH�EUXVKLQJ�WKHLU�WHHWK��

Conclusion 
2XU�VWXG\�VKRZV�WKDW�RUDO�K\JLHQH�NQRZOHGJH�LV�LQDGHTXDWH�DPRQJ�GHQWDO�VWXGHQWV��EXW�
GHQWLVWV��ZKR�IRUP�WKH�EDVLV�RI�SXEOLF�RUDO�DQG�GHQWDO�KHDOWK��VKRXOG�VHW�DQ�H[DPSOH�IRU�
SXEOLF�KHDOWK��7KHUHIRUH��VWXGHQWV¶�NQRZOHGJH�RI�FRQWHPSRUDU\�RUDO�K\JLHQH�SURFH�
GXUHV�QHHGV�WR�EH�LPSURYHG�LQ�WKH�SUHFOLQLFDO�HGXFDWLRQ�
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Amaç 
%X�oDOÕúPDQÕQ�DPDFÕ��GLú�KHNLPOL÷L�|÷UHQFLOHULQLQ�J�QFHO�
D÷Õ]�KLM\HQL�X\JXODPDODUÕ��D÷Õ]�EDNÕPÕ�SURVHG�UOHUL�KDN�
NÕQGDNL�ELOJLOHULQL�DUDúWÕUPDN�YH�GLú�KHNLPOL÷L�H÷LWLPLQLQ�
LNL�IDUNOÕ�GLú�KHNLPOL÷L�IDN�OWHVL�|÷UHQFLOHULQLQ�D÷Õ]�KLM\H�
QL�DOÕúNDQOÕNODUÕ��]HULQGHNL�HWNLVLQL�EHOLUOHPHNWLU�

Gereç ve Yöntemler
%X�oDOÕúPD\D�LNL�GLú�KHNLPOL÷L�IDN�OWHVLQGHQ�����|÷UHQFL�
NDWÕOGÕ��2UDO�KLM\HQ�LOH�LOJLOL�DOÕúNDQOÕNODU��ELOJL�YH�WXWXPODU�
DQNHW�\ROX\OD�HOGH�HGLOGL��9HULOHULQ�LVWDWLVWLNVHO�DQDOL]L�.L�
.DUH�WHVWL�X\JXODQDUDN�\DSÕOGÕ�

Bulgular 
$QNDUD�0HGLSRO�hQLYHUVLWHVL�|÷UHQFLOHUL���������dDQNÕUÕ�
.DUDWHNLQ� hQLYHUVLWHVL� |÷UHQFLOHULQH� �������� NÕ\DVOD�
HOHNWULNOL� GLú� IÕUoDODUÕQÕQ� oDOÕúPD� SUHQVLEL� KDNNÕQGD� DQ�
ODPOÕ�GHUHFHGH�GDKD� ID]OD�ELOJL\H�VDKLSWL� �P���������$Q�
NDUD� 0HGLSRO� hQLYHUVLWHVL
QGHNL� |÷UHQFLOHULQ� �����
VÕ�
HVDQVL\HO� \D÷� LoHUHQ� JDUJDUDODUÕ� WHUFLK� HGHUNHQ�� dDQNÕUÕ�
.DUDWHNLQ�hQLYHUVLWHVL
QGHNL�|÷UHQFLOHULQ����
XQXQ�NORU�
KHNVLGLQL� WHUFLK� HWWL÷L� J|U�OG���$QNDUD�0HGLSRO�hQLYHU�
VLWHVL
QGH� RNX\DQ� |÷UHQFLOHUGHQ� HVDQVL\HO� \D÷� LoHUHQ�
JDUJDUD�NXOODQDQODU�������LOH�dDQNÕUÕ�.DUDWHNLQ�hQLYHUVL�
WHVL
QGH�RNX\DQ�|÷UHQFLOHUGHQ�������LOH�DQODPOÕ�GHUHFHGH�
\�NVHNWL�� 'Lú� KHNLPOL÷L� |÷UHQFLOHULQLQ� DUD\�]� WHPL]OL÷L�
LoLQ�NXOODQGÕNODUÕ�DUDoODU�YH�GLO�WHPL]OHPH�\|QWHPOHUL�LOH�
LOJLOL�VRUXODUD�YHUGLNOHUL�FHYDSODU�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ��P�!��������

Sonuç 
dDOÕúPD�VRQXFXQGD��WRSOXP�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�WHPHOLQL�
ROXúWXUDQ�GLúKHNLPOL÷L�|÷UHQFLOHULQLQ�D÷Õ]�KLM\HQL�ELOJLOHUL�
QLQ�\HWHUVL]�ROGX÷X�J|U�OG���%X�QHGHQOH��|÷UHQFLOHULQ�J�Q�
FHO�D÷Õ]�KLM\HQL�SURVHG�UOHUL�KDNNÕQGDNL�ELOJLOHULQLQ�NOLQLN�
|QFHVL�H÷LWLPGH�JHOLúWLULOPHVL�JHUHNWL÷L�G�ú�Q�OPHNWHGLU�

Anahtar Sözcükler 
$÷Õ]�VD÷OÕ÷Õ��2UDO�KLM\HQ��'Lú�KHNLPOL÷L�H÷LWLPL��
'Lú�KHNLPOL÷L�|÷UHQFLOHUL

INTRODUCTION 
,W� LV�ZHOO�HVWDEOLVKHG� WKDW� GHQWDO� SODTXH�ELR¿OPV� OHDG� WR�
FDULHV��JLQJLYLWLV��DQG�SHULRGRQWLWLV������7KH�SULPDU\�HWLR�
ORJLFDO�IDFWRU�IRU�SHULRGRQWDO�GLVHDVH�DQG�SUR[LPDO�FDULHV�
LV�WKH�GHYHORSPHQW�RI�ELR¿OP�RU�GHQWDO�SODTXH������7KHUH�
IRUH��RQH�RI�WKH�GHQWDO�SURIHVVLRQDOV
�NH\�JRDOV�WR�SUHVHUYH�
DQG� HQKDQFH� RUDO� KHDOWK� LV� WKH� FRQWURO� RI� GHQWDO� SODTXH�
ELR¿OP��7KHUH�DUH�VHYHUDO�PHFKDQLFDO�DQG�FKHPLFDO�PHW��
KRGV� RI� SODTXH� FRQWURO�� EXW� GHVSLWH� YDULRXV� DSSURDFKHV��
PHFKDQLFDO� UHPRYDO�RI�SODTXH� LV� VWLOO� WKH�PRVW� FRPPRQ�
PHWKRG�WR�SUDFWLFH�JRRG�RUDO�K\JLHQH�����

'HQWDO�VWXGHQWV�DUH�HVVHQWLDO�LQ�LQIRUPLQJ�WKH�SXEOLF�DERXW�
RUDO�KHDOWK�LVVXHV�DQG�SURPRWLQJ�WKHP��,W�KDV�EHHQ�IXUWKHU�
H[SODLQHG�E\�.KDPL�et al.�����WKDW�GHQWDO�VWXGHQWV
�RUDO�K\�

JLHQH�DQG�DWWLWXGH�VKRXOG�EH�JLYHQ�PRUH�FRQVLGHUDWLRQ�WR�
LQFUHDVH�WKHLU�NQRZOHGJH�RI�RUDO�KHDOWK�VWDWXV�DQG�SUHYHQ�
WLYH�GHQWDO�FDUH�EHFDXVH�WKH\�SOD\�D�FUXFLDO�UROH�LQ�KHDOWK�
SURPRWLRQ�DQG�LQ�UDLVLQJ�DZDUHQHVV�DPRQJ�WKHLU�SDWLHQWV��
IDPLOLHV��DQG�WKH�JHQHUDO�SXEOLF�

7KHUHIRUH�� GHQWDO� VWXGHQWV�PXVW� KDYH� D� VROLG� XQGHUVWDQ��
GLQJ�RI�RUDO�KHDOWK�DQG�EHKDYH�FRQVLVWHQW�ZLWK�ZKDW� WKH�
JHQHUDO�SXEOLF�H[SHFWV������7KH�1DWLRQDO�&RUH�&XUULFXOXP�
IRU�3UHJUDGXDWH�'HQWLVWU\�LV�WKH�IRXQGDWLRQ�IRU�WKH�GHQWDO�
IDFXOWLHV
� FXUULFXOXP�� ([DPLQLQJ� WKH� FXUULFXOXP� GHVLJQ�
UHYHDOV� WKDW� SHULRGRQWRORJ\� WUDLQLQJ� EHJLQV� LQ� WKH� WKLUG�
\HDU�RI�GHQWDO�VFKRRO��2UDO�K\JLHQH�HGXFDWLRQ�LV�UHIHUUHG�
WR�DV� WKH�VXEMHFW�PDWWHU�RI� WKH�FRXUVH�XQGHU� WKH�KHDGLQJ�
RI�PHFKDQLFDO�DQG�FKHPLFDO�SODTXH�FRQWURO��1RQH�RI�WKH�
VWXGHQWV�WDNLQJ�SDUW�LQ�WKH�VWXG\�KDG�SUHYLRXVO\�UHFHLYHG�
SURIHVVLRQDO�RUDO�K\JLHQH� LQVWUXFWLRQ�EHFDXVH� WKH� VXUYH\�
ZDV�FDUULHG�RXW�DW�WKH�VWDUW�RI�WKH�VFKRRO�\HDU�

7KH�SXUSRVH�RI� WKH�SUHVHQW� FURVV�VHFWLRQDO� VWXG\�ZDV� WR�
H[SORUH�WKH�GHQWDO�VWXGHQWV¶�FRQWHPSRUDU\�SUDFWLFHV�RI�RUDO�
K\JLHQH�DQG�GHWHUPLQH�WKHLU�NQRZOHGJH�RI�RUDO�FDUH�SUR�
FHGXUHV�� DV�ZHOO� DV� ¿QG� RXW� WKH� HIIHFW� RI� XQGHUJUDGXDWH�
GHQWLVWU\� HGXFDWLRQ�RQ� HYHQWXDO� FKDQJHV� LQ�RUDO� K\JLHQH�
KDELWV�RI�WKH�VWXGHQWV�LQ�WZR�GLIIHUHQW�FLWLHV�

MATERIAL and METHODS 
7KH�VWXG\�SRSXODWLRQ�FRPSULVHG�GHQWDO�VWXGHQWV�IURP�¿UVW�
WR�WKLUG�\HDU�DW�WKH�WZR�GHQWDO�VFKRROV�LQ�7XUNL\H��7KH�WZR�
GHQWDO�IDFXOWLHV�IROORZ�WKH�VDPH�FXUULFXOXP��,Q�ERWK�GHQ�
WDO�IDFXOWLHV��HGXFDWLRQ�LV�¿YH�\HDUV�DQG�FOLQLFDO�DFWLYLWLHV�
VWDUW�LQ�WKH�IRXUWK�\HDU��

7KH� VWXG\� SURSRVDO� ZDV� DFFHSWHG� E\� WKH� (WKLFDO� &RP�
PLWWHH�RI�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\��SURWRFRO�QXPEHU�
���������7KH� LQLWLDO�GDWD�ZHUH�REWDLQHG�DW� WKH�EHJLQQLQJ�
RI�WKH�����������DFDGHPLF�\HDU��9ROXQWHHU�VWXGHQWV�LQ�WKH�
¿UVW��VHFRQG��DQG�WKLUG�JUDGHV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��
2I�WKH�����VWXGHQWV�ZKR�FRPSOHWHG�WKH�TXHVWLRQQDLUH������
��������ZHUH� IHPDOH� DQG� ���� ��������ZHUH�PDOH�� 6WX�
GHQWV�WKDW�SDUWLFLSDWHG�LQ�WKH�VXUYH\�DW�WKH�EHJLQQLQJ�RI�WKH�
DFDGHPLF�\HDU�KDG�QRW�\HW�UHFHLYHG�DQ\�RUDO�K\JLHQH�WUDL��
QLQJ�GXULQJ�WKHLU�VWXGLHV��7KH�SDUWLFLSDQWV�JDYH�WKHLU�SULRU�
FRQVHQW�IRU�VWXG\�SDUWLFLSDWLRQ��7KH�TXHVWLRQQDLUH�ZDV�GLV�
WULEXWHG�LQ�DQ�DQRQ\PRXV�IRUPDW��DQG�LW�ZDV�DGPLQLVWHUHG�
RQOLQH�WKURXJK�*RRJOH�)RUPV�SODWIRUP��

(DFK�VWXGHQW�UHSOLHG�DQRQ\PRXVO\�WR�D�VHOI�DGPLQLVWHUHG�
TXHVWLRQQDLUH� FRPSRVHG� RI� QLQHWHHQ� TXHVWLRQV� EDVHG� RQ�
WKH�OLWHUDWXUH�RQ�KDELWV��NQRZOHGJH�RI�GHQWDO�PDUNHW�WRROV��
DQG� DWWLWXGH� UHJDUGLQJ� GHQWDO� FDUH�� WHHWK� FOHDQLQJ�� WRRWK�
DQG�WRQJXH�EUXVKLQJ��IUHTXHQF\�RI�WRRWK�EUXVKLQJ��DQG�LQ�
WHUGHQWDO�FOHDQLQJ��������

7KH�GDWD�REWDLQHG�ZHUH�LQWURGXFHG�LQWR�D�GDWDEDVH�DQG�DQD�
O\]HG�ZLWK�DQ�6366�SHUVRQDO�FRPSXWHU�VWDWLVWLFV�SDFNDJH��
)UHTXHQF\�GLVWULEXWLRQ�PHDVXUHV�ZHUH�XVHG�IRU�WKH�TXDOL�
WDWLYH�YDULDEOHV�DQG�PHDVXUHV�RI�FHQWUDO�WHQGHQF\�DQG�GLV�
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SHUVLRQ�IRU�WKH�TXDQWLWDWLYH�YDULDEOHV��7KH�FKL�VTXDUH�WHVW�
ZDV�XVHG�WR�HYDOXDWH�GLIIHUHQFHV�LQ� WKH�VXUYH\�YDULDEOHV
�
GLVWULEXWLRQ��$�S�YDOXH� RI� �����ZDV� XVHG� IRU� WKH� VLJQL¿�
FDQFH�OHYHO�LQ�DOO�FDVHV�

RESULTS
$� WRWDO� RI� ���� VWXGHQWV� ¿OOHG� WKH� TXHVWLRQQDLUH� �PDOH��
������DQG�IHPDOH����������7DEOH�����

Table 1. 'LVWULEXWLRQ�RI�WKH�VWXGHQWV�SDUWLFLSDWLQJ�LQ�WKH�VWXG\�DFFRUGLQJ�
to gender

,Q�WRWDO������ZHUH��VW�\HDU�VWXGHQWV������QG�\HDU��DQG����ZHUH�
�UG�\HDU�VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�����ZHUH��VW�
\HDU�VWXGHQW������QG�\HDU�����ZHUH��UG�\HDU�VWXGHQWV�LQ�&DQ�
NLUL�.DUDWHNLQ�8QLYHUVLW\��7KH�GLVWULEXWLRQ�DQG�FRPSDULVRQ�
RI�VHOI�UHSRUWHG�NQRZOHGJH�DQG�SUDFWLFH�RI�GHQWDO�DLGV�DPRQJ�
GLIIHUHQW�\HDUV�RI�GHQWDO�VWXGHQWV�DUH�VXPPDUL]HG�LQ�7DEOH����

2I�WKHVH�VWXGHQWV������������DW�0HGLSRO�8QLYHUVLW\�DQG�����
��������UHSRUWHG�KDYLQJ�EHHQ�WR�WKH�GHQWLVW�DW�OHDVW�RQFH��7KH�
VWXGHQWV� LQ� ERWK�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\� DQG�$QNDUD�
0HGLSRO�8QLYHUVLW\�DUH�WKH�VDPH�UHJDUGLQJ�EHLQJ�WR�WKH�GHQ�
WLVW�EHIRUH��4���P !�������

:KHQ�DVNHG� WR�VSHFLI\�DW�ZKDW�DJH� WKH\�¿UVW� VDZ�D�GHQWDO�
VSHFLDOLVW��FKRRVLQJ�RQH�RI�IRXU�DJH�EUDFNHWV���������RI�WKH�
VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�YLVLWHG�WKH�GHQWLVW�IRU�
WKH�¿UVW� WLPH�EHWZHHQ�����\HDUV� �4��� �P����������ZKHUHDV�
WKH�VWXGHQWV�DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�VKRZHG�VLJQL¿�
FDQWO\�ORZHU�SHUFHQWDJHV����������$PRQJ�WKRVH�VWXG\LQJ�DW�
&DQNLUL�.DUDWHNLQ�8QLYHUVLW\��WKH�UDWH�RI�EHLQJ�LQ�WKH�WHQ�RU�
ROGHU�DJH�JURXS�LV�KLJKHU�

7KH�PDMRULW\�RI�WKH�SDUWLFLSDQWV�������������DW�0HGLSRO�8QL�
YHUVLW\�� DQG� ���� ������� DW� &DQNLUL� .DUDWHNLQ� 8QLYHUVLW\��
GHFODUHG�WKDW�WKH\�ZHUH�EUXVKLQJ�WKHLU�WHHWK�DW�OHDVW�WZLFH�D�
GD\��1R� VWDWLVWLFDOO\� VLJQL¿FDQW�GLIIHUHQFHV�ZHUH� IRXQG�EH�
WZHHQ�WKH�VWXGHQWV�RI�ERWK�XQLYHUVLWLHV�LQ�WHUPV�RI�IUHTXHQF\�
RI�EUXVKLQJ��WZLFH���4���P !��������

$�KLJKHU�SHUFHQW���������RI�WKH�VWXGHQWV�DW�&DQNLUL�.DUDWHNLQ�
8QLYHUVLW\� UHSRUWHG� WKDW� WKH\�XVHG�PDQXDO� WRRWKEUXVK��4���
P �������� WKDQ� WKH� VWXGHQWV� DW�$QNDUD�0HGLSRO�8QLYHUVLW\�
���������

7KH�VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHUVLW\� ��������KDG�D�
VLJQL¿FDQWO\�KLJKHU�NQRZOHGJH�RI� WKH�ZRUNLQJ�SULQFLSOH�RI�
SRZHUHG� WRRWKEUXVK� �RVFLOODWLQJ�URWDWLQJ�� �4��� P �� ������
FRPSDUHG� WR� WKH� VWXGHQWV� DW� &DQNLUL� .DUDWHNLQ� 8QLYHUVLW\�
���������

1R�VWDWLVWLFDOO\� VLJQL¿FDQW�GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ�
WKH�VWXGHQWV�LQ�WHUPV�RI�WKHLU�DQVZHUV�WR�WKH�GXUDWLRQ�RI�WRRWK�
EUXVKLQJ��4����XVLQJ�DQ\�RWKHU�WRROV�IRU�RUDO�K\JLHQH��4������
KRZ�RIWHQ�WKH\�XVH�LQWHUGHQWDO�WRROV��4����LI�WKH\�FOHDQ�WKHLU�
WRQJXHV�DIWHU�EUXVKLQJ��4�����P !��������0RVW�VWXGHQWV�����
��������DW�$QNDUD�0HGLSRO�8QLYHUVLW\�������������DW�&DQNL�
UL�.DUDWHNLQ�8QLYHUVLW\��GHFODUHG�WKDW�WKH\�XVHG�GHQWDO�ÀRVV�

7KH�DQVZHUV�RI� WKH�GHQWDO� VWXGHQWV� LQ�ERWK�XQLYHUVLWLHV� UH�
JDUGLQJ� WKH� TXHVWLRQV� DERXW� W\SHV� RI� LQWHUGHQWDO� DLGV� XVHG�
�4����DQG�WRQJXH�FOHDQLQJ�PHWKRGV��4����GLG�QRW�GLIIHU�VLJ�
QL¿FDQWO\��P !������������VWXGHQWV���������DW�$QNDUD�0HGL�
SRO�8QLYHUVLW\�DQG�����VWXGHQWV���������DW�&DQNLUL�.DUDWHNLQ�
8QLYHUVLW\�XVHG�WRRWKEUXVKHV�IRU�WRQJXH�FOHDQLQJ�

6HYHQ�RI�WKH�SDUWLFLSDQWV�ZHUH�IRXQG�WR�KDYH�UHFHLYHG�RUWKR�
GRQWLF�WUHDWPHQW��DQG�DPRQJ�WKRVH�ZKR�GLG��HYHU\�VLQJOH�RQH�
RI�WKHP�XWLOL]HG�RUWKRGRQWLF�EUXVKHV��4����

'HQWLIULFHV�ZHUH�XWLOL]HG�E\�������RI�&DQNLUL�.DUDWHNLQ�8QL�
YHUVLW\�VWXGHQWV�WR�UHPRYH�SODTXH�PHFKDQLFDOO\��7KH�UDWH�LV�
VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�
���������4����P����������

0RVW�SDUWLFLSDQWV�GHFODUHG�WR�XVH�D�PRXWKZDVK�WKDW�FRQWDLQV�
ÀXRULGH�� FHW\OS\ULGLQLXP� FKORULGH�� WULFORVDQ�� HVVHQWLDO� RLO��
KHUEV��RU�FKORUKH[LGLQH������������DW�$QNDUD�0HGLSRO�8QL�
YHUVLW\��������������DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\��7KHUH�
LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�VWXGHQWV�
UHJDUGLQJ� XVLQJ� PRXWKZDVK� DQG� WKH� IUHTXHQF\� RI� XVLQJ�
PRXWKZDVK��4�������P !��������+RZHYHU�������������RI�WKH�
VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHUVLW\�SUHIHUUHG�HVVHQWLDO�RLO�
ZKLFK� LV�VLJQL¿FDQWO\�KLJKHU� WKDQ� WKDW�RI� WKRVH�VWXG\LQJ�DW�
&DQNLUL�.DUDWHNLQ�8QLYHUVLW\���������ZKHUHDV����������RI�
WKH�VWXGHQWV�DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�SUHIHUUHG�FKORU�
KH[LGLQH��

6WXGHQWV�DW�ERWK�XQLYHUVLWLHV�VDLG�WKH\�GLG�QRW�XVH�SODTXH�GLV�
FORVLQJ�WDEOHVWV�EHIRUH�EUXVKLQJ�WKHLU�WHHWK��4����

DISCUSSION 
'HQWDO�KHDOWK�SUDFWLWLRQHUV�SOD\�D�VLJQL¿FDQW�UROH�LQ�UDLVLQJ�
WKH�SXEOLF
V�OHYHO�RI�KHDOWK�HGXFDWLRQ��'XH�WR�WKLV��IXWXUH�GHQ�
WLVWV�PXVW�GHYHORS�WKH�LQIRUPDWLRQ�DQG�DWWLWXGHV�QHFHVVDU\�IRU�
GHQWDO�KHDOWK�DQG�WKH�SUHYHQWLRQ��PDQDJHPHQW��DQG�WUHDWPHQW�
RI�GHQWDO�LVVXHV������6LQFH�GHQWDO�VWXGHQWV�DUH�WKH�RQHV�ZKR�
ZLOO�XVH�WKHVH�VDPH�EHKDYLRU�SDWWHUQV�ZLWK�WKHLU�SDWLHQWV�LQ�
WKHLU�FOLQLFV��LW�LV�FUXFLDO�WR�XQGHUVWDQG�KRZ�WKH\�DSSO\�WKLV�
NQRZOHGJH�WR�WKHLU�RUDO�FDUH�ZKLOH�LQ�GHQWLVWU\�VFKRRO��,Q�RXU�
VWXG\��ZH�H[DPLQHG� WKH�FRQWHPSRUDU\�RUDO�K\JLHQH�NQRZ��
OHGJH� DPRQJ� VWXGHQWV� RI� D� SULYDWH� XQLYHUVLW\� DQG� D� SXEOLF�
XQLYHUVLW\�LQ�7XUNL\H���1R�VLJQL¿FDQW�GLIIHUHQFHV�H[LVW�LQ�WKH�
GHQWDO�FXUULFXOXP�EHWZHHQ�WKH�WZR�GHQWDO�IDFXOWLHV��

7KH�PDMRULW\�RI�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�ZHUH�IHPDOH��
7KH� DGPLVVLRQ� RI�PRUH� IHPDOH� VWXGHQWV� WR� WKH�)DFXOW\� RI�
'HQWLVWU\�PD\�EH�WKH�FDXVH�RI�WKLV��*HQGHU�GLIIHUHQFHV�ZHUH�
QRW� LQYHVWLJDWHG� LQ�RXU� VWXG\�� LQVWHDG�� DWWLWXGHV� DERXW�RUDO�
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Table 2.�'LVWULEXWLRQ�DQG�FRPSDULVRQ�RI�VHOI�UHSRUWHG�NQRZOHGJH�DQG�KDELWV�RI�GHQWDO�WRROV�DPRQJ�GLIIHUHQW�\HDUV�RI�GHQWDO�VWXGHQWV�
DW���GHQWDO�VFKRROV��n  ������
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K\JLHQH�ZHUH�DVVHVVHG�EDVHG�RQ�DFDGHPLF�\HDU��7KH�IDFW�WKDW�
WKHUH�ZHUH�PRUH�IHPDOH�SDUWLFLSDQWV�DQG�WKDW�WKH\�ZHUH�PRUH�
LQWHUHVWHG�LQ�DQG�FRQFHUQHG�DERXW�ORRNLQJ�ZHOO�PD\�KDYH�DI�
IHFWHG�WKH�VWXG\
V�¿QGLQJV��,Q�RXU�VWXG\��WKH�VWXGHQWV�VKRZHG�
VLPLODU� NQRZOHGJH� GHSHQGLQJ� RQ� WKH� DFDGHPLF� \HDU�� 7KLV�
PLJKW�EH�H[SODLQHG�E\�WKH�VWXGHQWV�WDNLQJ�SDUW�LQ�WKH�VXUYH\�
DW�WKH�VWDUW�RI�WKH�DFDGHPLF�\HDU�DQG�KDG�\HW�WR�WDNH�WKH�FRXUVH�
WKDW�LQFOXGHV�LQVWUXFWLRQ�RQ�RUDO�K\JLHQH��$FFRUGLQJ�WR�VRPH�
VWXGLHV�� WKH� DFDGHPLF� \HDU� RI� VWXGHQW¶V� LQFUHDVHV�� WKHUH� LV� D�
SRVLWLYH�FRUUHODWLRQ�REVHUYHG�EHWZHHQ�WKH�VWXGHQWV
�LQFUHDVHG�
HGXFDWLRQ�OHYHO�DQG�WKH�SHULRGRQWRORJ\�WUDLQLQJ�WKH\�UHFHLYH��
DV�ZHOO� DV� D�SRVLWLYH�FKDQJH� LQ� WKHLU�RUDO�K\JLHQH�SUDFWLFHV��
NQRZOHGJH�RI�SHULRGRQWDO�GLVHDVH��DQG�DWWLWXGHV�DQG�EHKDYLRUV�
UHODWHG�WR�WKLV�WRSLF���������

$FFRUGLQJ� WR� D� VWXG\� RQ� WKH� IUHTXHQF\� RI� XVH�� RZQHUVKLS�
GXUDWLRQ�� DQG� VRFLDO� EDFNJURXQG� FKDUDFWHULVWLFV� RI� HOHFWULF�
WRRWKEUXVKHV�� ���� SDWLHQWV� ZKR� KDG� SXUFKDVHG� RQH� ZLWKLQ�
WKH�SUHYLRXV����PRQWKV�XVHG�LW�HYHU\�GD\�����RI�WKH�WLPH��,W�
ZDV�GLVFRYHUHG�WKDW�WKH�GHJUHH�RI�FRPSOLDQFH�ZDV�KLJK�DQG�
XQFRQQHFWHG�WR�VRFLDO�IDFWRUV�������,Q�UHVHDUFK�DVVHVVLQJ�GRF�
WRUV
�RSLQLRQV�UHJDUGLQJ�WKH�HOHFWULF�WRRWKEUXVK��LW�ZDV�IRXQG�
WKDW�PRVW�GRFWRUV�KDG�VXI¿FLHQW�NQRZOHGJH�DERXW�WKH�GHYLFH�
DQG�WKDW�WKH�SHUFHQWDJH�RI�GRFWRUV�XVLQJ�LW�ZDV�H[WUHPHO\�ORZ��
'RFWRUV�ZRUNLQJ�LQ�XSVFDOH�KRVSLWDOV�LQ�WKH�DIÀXHQW�DUHD�ZHUH�
IRXQG�WR�KDYH�KLJKHU�OHYHOV�RI�XVH�DQG�H[SHUWLVH��:KLOH�GHQ�
WLVWV�SHUIRUPHG�EHWWHU�RQ�DYHUDJH��WKH\�DOVR�NQHZ�PRUH�DERXW�
HOHFWULF� WRRWKEUXVKHV� WKDQ�GRFWRUV�ZKR�ZHUHQ
W� GHQWLVWV�� DQG�
WKHLU�XVH� UDWH�ZDV�DOVR�TXLWH� ORZ� ������ ,Q�RXU� VWXG\�� WKH�XV�
DJH�RI�PDQXDO� WRRWKEUXVKHV�GLIIHUV�EHWZHHQ�WKH�XQLYHUVLWLHV��
6LPLODUO\��D�VXUYH\�LQ�%XFKDUHVW�DQG�&URDWLD�IRXQG�WKDW�PRVW�
GHQWDO�VWXGHQWV�XVH�PDQXDO�WRRWKEUXVKHV����������7KH�GLVWLQF�
WLRQ�RI�XVLQJ�PDQXDO�WRRWKEUXVKHV�EHWZHHQ�SULYDWH�DQG�SXEOLF�
VFKRRO�VWXGHQWV�PD\�EH�UHODWHG�WR�WKHLU�YDU\LQJ�VRFLRHFRQRPLF�
EDFNJURXQGV��$�VPDOO�SHUFHQWDJH�RI�RXU�VWXGHQWV�XVHG�HOHFWULF�
WRRWKEUXVKHV�� 7KLV� UHVXOW� LV� FRQVLVWHQW� ZLWK� HDUOLHU� UHVHDUFK�
¿QGLQJV� LQGLFDWLQJ� D� ORZ� IUHTXHQF\� RI� XVH� DPRQJ� VWXGHQWV�
���������6\VWHPDWLF�UHYLHZV�VKRZHG�WKDW�RVFLOODWLQJ±URWDWLQJ�
SRZHUHG� WRRWKEUXVKHV� KDYH� VXSHULRU� HI¿FDF\� RYHU� PDQXDO�
WRRWKEUXVKHV�LQ�UHGXFLQJ�SODTXH�DQG�JLQJLYLWLV����������7KH�XVH�
RI�D�SRZHUHG�WRRWKEUXVK�PD\�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DV�DQ�
DOWHUQDWLYH�WR�PDQXDO�WRRWK�EUXVKLQJ�IRU�SDWLHQWV�XQGHUJRLQJ�
SHULRGRQWDO�FDUH��DV�SHU�WKH�&OLQLFDO�3UDFWLFH�*XLGHOLQH�FUHDW�
HG�E\�WKH�(XURSHDQ�)HGHUDWLRQ�RI�3HULRGRQWRORJ\��&OLQLFDOO\�
VLJQL¿FDQW�FKDQJHV�LQ�HIIHFW�PDJQLWXGH�EHWZHHQ�SRZHUHG�DQG�
PDQXDO�WRRWKEUXVKHV�ZHUH�QRW�REVHUYHG����������

5HJDUGLQJ�RXU�VWXG\�VWXGHQWV� LQ�ERWK�XQLYHUVLWLHV�XVH� WRRWK�
EUXVKHUV�IRU�WRQJXH�FOHDQLQJ��KRZHYHU�WKH�WRQJXH�VFUDSHU�ZDV�
IRXQG�WR�ZRUN�EHWWHU�LQ�FOHDQLQJ�WKH�WRQJXH�������7KH�UHVXOWV�RI�
WKLV�VWXG\��KRZHYHU��LQGLFDWHG�WKDW�GHQWDO�VWXGHQWV�RQO\�VRPH�
WLPHV�FOHDQ�WKHLU�WRQJXHV�ZLWK�WRQJXH�VFUDSHUV�

-XVW�����RI�SDUWLFLSDQWV�LQ�UHVHDUFK�E\�=KX�et al. ���� used 
PRXWKZDVKHV��:KHQ� DVNHG� ZKDW� NLQG� RI� PRXWKZDVK� WKH\�
XVHG������RI�UHVSRQGHQWV�VDLG�WKH\�XVHG�/LVWHULQH������VDLG�
WKH\� XVHG�&KORUKH[LGLQH�� 6WXGHQWV� DW� GHQWLVWU\� DQG�PHGLFDO�
VFKRROV�ZHUH�DVNHG�LI� WKH\�XVHG�PRXWKZDVK��DQG�WKH�UHVXOWV�
VKRZHG�WKDW�����RI�WKHP�GLG��,Q�UHVSRQVH�WR�D�TXHVWLRQ�DERXW�

WKHLU�SUHIHUUHG�PRXWKZDVK������RI�UHVSRQGHQWV�VDLG�WKH\�XVHG�
/LVWHULQH��DQG�����VDLG�WKH\�XVHG�&KORUKH[LGLQH�������6LPL�
ODUO\�������������RI�WKH�VWXGHQWV�DW�$QNDUD�0HGLSRO�8QLYHU�
VLW\�SUHIHUUHG�HVVHQWLDO�RLO�ZKHUHDV����������RI�WKH�VWXGHQWV�
DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\�SUHIHUUHG�FKORUKH[LGLQH��7KH�
UDWH�RI�WKRVH�ZKR�DQVZHUHG�"Mouthwashes containing essen-
tial oils (Listerine)" DPRQJ�WKRVH�VWXG\LQJ�DW�$QNDUD�0HGLSRO�
8QLYHUVLW\�LV��������ZKLFK�LV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKDW�RI�
WKRVH�VWXG\LQJ�DW�&DQNLUL�.DUDWHNLQ�8QLYHUVLW\���������

$� ZHOO�NQRZQ� WHFKQLTXH� IRU� KHOSLQJ� SDWLHQWV� LQ� YLVXDOL��
]LQJ�WKHLU�GHQWDO�SODTXH�DQG�HQKDQFLQJ�WKHLU�FRPSOLDQFH�DQG�
VHOI�SHUIRUPHG�K\JLHQH�LQ�ERWK�SURIHVVLRQDO�DQG�KRPH�VHWWLQJV�
LV�WKH�XVH�RI�WDEOHWV�DQG�OLTXLGV�IRU�SODTXH�GLVFORVXUH����������
6WXGHQWV�DW�ERWK�XQLYHUVLWLHV�VWDWHG�WKDW�WKH\�GLG�QRW�NQRZ�KRZ�
SODTXH�GLVFORVLQJ� WDEOHWV� ZRUN� DQG� GLGQ¶W� XVH� WKHP� EHIRUH�
EUXVKLQJ�WKHLU�WHHWK��4�����

5HJDUGLQJ� KRZ� RIWHQ� WKH\� EUXVKHG� WKHLU� WHHWK�� XVHG� GHQWDO�
ÀRVV��DQG�XVHG�PRXWKZDVK��LW�ZDV�REVHUYHG�WKDW�WKH�PDMRULW\�
RI�WKH�VWXGHQWV
�EHKDYLRUV�ZHUH�VLPLODU��7KH�SUHVHQW�VWXG\�KDV�
VKRZQ� WKDW� WKHUH�PLJKW�EH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�D�
SULYDWH�GHQWDO�VFKRRO�DQG�D�SXEOLF�GHQWDO�VFKRRO�UHJDUGLQJ�RUDO�
K\JLHQH�DWWLWXGH�

7KH�UHVHDUFK�ZDV�SHUIRUPHG�EDVHG�RQ�VHOI�UHSRUWHG�GDWD��7KXV��
SDUWLFLSDQWV�PD\�QHHG�WR�FRUUHFW�WKHLU�LQWHUSUHWDWLRQ�RI�TXHV�
WLRQV��2QH�RI�WKH�OLPLWDWLRQV�RI�RXU�VWXG\�LV�WKDW�WKHUH�ZHUH�QR�
FOLQLFDO�VWXGHQWV�DW�ERWK�XQLYHUVLWLHV��)ROORZLQJ�HQUROOPHQW�LQ�
WKH�SHULRGRQWRORJ\�FRXUVH��D�WKRURXJK�LQYHVWLJDWLRQ��LQFOXGLQJ�
FOLQLFDO�VWXGHQWV��LV�QHFHVVDU\��6RFLDO�GHVLUDELOLW\�ELDV�PD\�EH�
SUHVHQW�LQ�WKLV�VWXG\�GXH�WR�WKH�VPDOO�QXPEHU�RI�VWXGHQWV�ZKR�
participated.

CONCLUSION
7KH� VWXG\
V� ¿QGLQJV� GHPRQVWUDWHG� WKDW� GHQWLVWU\� VWXGHQWV
�
NQRZOHGJH�RI�FRQWHPSRUDU\�RUDO�K\JLHQH�SURFHGXUHV�QHHGV�WR�
EH�LPSURYHG��2UDO�KHDOWK�HGXFDWLRQ�LV�QHFHVVDU\�IRU�WKH�RUDO�
DQG�GHQWDO�KHDOWK�RI�WKH�SRSXODWLRQ�WR�LPSURYH�WR�WKH�GHVLUHG�
OHYHO��,W�LV�WKH�GHQWLVW
V�SULPDU\�UHVSRQVLELOLW\�WR�HQFRXUDJH�DQG�
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Evaluation of Cone Beam Computed 
Tomography Videos on YouTube
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7RPRJUD¿�9LGHRODUÕQÕQ�'H÷HUOHQGLULOPHVL

ABSTRACT
Objectives: 
Cone beam computed tomography (CBCT) is an imaging modality that plays an im-
portant role in dental practice. However, it is unclear whether videos with adequate 
and accurate information are available on a platform such as YouTube. The aim of 
this study was to determine whether CBCT videos posted on YouTube are indeed a 
valuable source of information.

Material and Methods
'XULQJ�WKH�GDWD�FROOHFWLRQ�SURFHVV��ZH�DQDO\]HG�*RRJOH�7UHQGV�VHDUFKHV�XVLQJ�WKH�
keywords "cone beam computed tomography (in Turkish)", "dental tomography (in 
Turkish)", and "tooth tomography (in Turkish)" over the last 5 years. Then, 168 vide- 
RV�ZHUH�DQDO\]HG�DV�D�UHVXOW�RI�VHDUFKHV�RQ�<RX7XEH�ZLWK�WKHVH�NH\ZRUGV��$PRQJ�
these videos, 48 were included in the study according to certain criteria. The number 
of view, viewing times, number of like, interaction index and viewing rate of the 
LQFOXGHG�YLGHRV�ZHUH�FDOFXODWHG��7KH�XSORDG�VRXUFH�RI�WKH�YLGHRV�ZDV�FDWHJRUL]HG�
DV� FOLQLF�� GHQWLVW�� HGXFDWLRQDO� FKDQQHO�� FRPPHUFLDO�� SURIHVVLRQDO� RUJDQL]DWLRQ� DQG�
79�FKDQQHO��$FFRUGLQJ�WR�WKH�XSORDG�VRXUFH�RI�WKH�YLGHRV��WKH�LPDJH�TXDOLW\��VRXQG�
TXDOLW\��QDUUDWRU��SXUSRVH�RI�WKH�YLGHR��XVHIXOQHVV�VFRULQJ�DQG�*OREDO�4XDOLW\�6FDOH�
were evaluated. 

Results 
7KH�DYHUDJH�QXPEHU�RI�YLHZV�RI�WKH�DQDO\]HG�YLGHRV�ZDV�GHWHUPLQHG�DV����������
while the standard deviation value was determined as 2435.30. The average interac-
tion index was 1.58, and the standard deviation value was 1.77. The average view 
UDWH�ZDV���������DQG�WKH�VWDQGDUG�GHYLDWLRQ�YDOXH�ZDV���������6LJQL¿FDQW�UHODWLRQ-
ships were found between the upload source of the videos and the duration of the 
video, the number of subscribers of the channel that uploaded the video, and the 
number of likes (p = 0.016, p = 0.021, p = 0.030, respectively). In addition, when 
WKH�YLGHRV�ZHUH�HYDOXDWHG�LQ�WHUPV�RI�WKHLU�XVDELOLW\�OHYHOV��VLJQL¿FDQW�UHODWLRQVKLSV�
were found between the duration of the video, the number of likes, and the interac-
WLRQ�LQGH[��S� ��������S� ��������S� ��������UHVSHFWLYHO\��

Conclusion 
This study reveals that CBCT videos posted on YouTube are generally of low quality 
and not informative. This highlights the need for reliable sources of information for 
dentists, patients, and future dentists.
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Anahtar Sözcükler 
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD¿��6RV\DO�PHG\D��
5DG\RORML

INTRODUCTION
In dental practice, cone beam computed tomography 
(CBCT) is an essential diagnostic imaging technique. 
X-rays are used in this radiography procedure to obtain 
WKUHH�GLPHQVLRQDO�LPDJHV�RI�WKH�SDWLHQW
V�RUDO�DQG�PD[LOOR-
IDFLDO�DUHDV������'HSHQGLQJ�RQ�WKH�DFTXLVLWLRQ�GHYLFH�EUDQG�
DQG�¿HOG�RI�YLHZ�� WKH� UDGLDWLRQ�GRVDJH�RI� D�&%&7�VFDQ�
is lower than that of a computed tomography (CT) scan 
(2,3). CBCT is commonly used in dentistry for implant sur-
gery, impacted tooth extraction, cyst and tumor operation, 
ort- hognathic surgery, mandibular and maxillary fracture, 
and a variety of other dental treatments (1). The relevance 
of CBCT for implant surgery is that it gives comprehen-
sive volumetric vision of the area where the implant will 
EH�SXW��,PSRUWDQW�FKDUDFWHULVWLFV�VXFK�DV�MDZERQH�TXDOLW\��
GHQVLW\��DQG�VKDSH�PD\�EH�VWXGLHG�LQ�WKLV�PDQQHU������$Q-
other advantage of CBCT is that it is possible to obtain 
information about the location and relationships of sensi-
tive areas such as anatomical structures and nerves. These 
detailed images are of great importance to determine the 
RSWLPDO�SRVLWLRQ�RI�WKH�LPSODQW�DQG�WR�PLQLPL]H�WKH�ULVN�RI�
complications during the surgical procedure (5).

<RX7XEH�LV�WKH�ZRUOG
V�ODUJHVW�YLGHR�VKDULQJ�SODWIRUP��WKDW�
PDQ\�SHRSOH�XVH�WR�DFFHVV�DQG�OHDUQ�LQIRUPDWLRQ��'HQWDO�
students, dentists, researchers, and other interested people 
can easily share medical information with each other on 
WKLV�SODWIRUP�GXH�WR�LWV�DQRQ\PRXV�DFFHVVLELOLW\�DQG�ÀXHQW�
interface (6). YouTube is frequently used in healthcare for 
patient information and education purposes. Therefore, re-
searchers have investigated the quality of content on You-
Tube on a variety of health topics, such as dental anxiety, 
GHQWDO�LPSODQW�IDLOXUH��DQG�GLJLWDO�GHQWLVWU\�������

The aim of this analysis is to determine whether these You-
Tube videos are indeed a valuable source of information 
for dentists and other interested individuals. Our primary 
null hypothesis is that the informative capacity of existing 
YouTube videos about CBCT for dentists and patients is 
low. Our secondary null hypothesis is that the information 
content quality of these videos will vary depending on the 
source that uploaded them.

MATERIAL and METHODS
(WKLFDO�DSSURYDO�ZDV�UHFHLYHG�IURP�WKH�1XK�1DFL�<D]JDQ�
8QLYHUVLW\�6FLHQWL¿F�5HVHDUFK�DQG�3XEOLFDWLRQ�(WKLFV�&RP-
mittee on July 20, 2023, with decision number 2023/007-
003 to examine YouTube videos in this study. The study 
was conducted in accordance with the princip- les of the 
'HFODUDWLRQ�RI�+HOVLQNL��7KH�VWXG\�LV�D�GHVFULSWLYH�W\SH�RI�
research and was designed as a retrospective analysis of 
video recordings. 

6LQFH�WKH�YLGHRV�DQDO\]HG�LQ�WKH�VWXG\�ZLOO�EH�LQ�7XUNLVK��
VHDUFKHV�PDGH� LQ�7XUNLVK�RQ�*RRJOH�7UHQGV�ZHUH� WDNHQ�
LQWR� FRQVLGHUDWLRQ�� 'XULQJ� WKH� GDWD� FROOHFWLRQ� SURFHVV�
�������$XJXVW��������*RRJOH�7UHQGV�ZDV�VHDUFKHG�IRU�WKH�
last 5 years using the keywords “cone beam computed to-
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6LQFH�WKHUH�ZDV�QR�FOHDU�GRPLQDQFH�RI�DQ\�RQH�NH\ZRUG�
over the others, separate searches were performed for each 
RI�WKH�WKUHH�NH\ZRUGV��$OO�YLGHRV�LQ�WKHVH�VHDUFKHV�ZHUH�
included in the study. However, the same videos were 
evaluated only once.

YouTube search and viewing histories have been deleted 

so that previous searches and videos have watched do not 
DIIHFW� WKH�UHVXOW��6HDUFK�UHVXOWV�ZHUH�VRUWHG�DFFRUGLQJ�WR�
the number of views, and a watchlist was created for 168 
YLGHRV� RQ�<RX7XEH��:KHQ� WKHVH� YLGHRV�ZHUH� DQDO\]HG��
120 videos were excluded from the study. The scheme 
showing the exclusion criteria for the videos is shown in 
GHWDLO�LQ�)LJXUH���

The number of views, video duration (minute), time after 
uploading (day), number of subscribers of the uploading 
channel, number of likes, number of dislikes, number of 
comments, number of positive comments, number of neg-
ative comments, number of comments asking questions re-

lated to the topic, interaction index, and viewing rate were 
calculated for the 48 videos included. In addition, the con-
tent quality of the videos was also evaluated separately ac-
FRUGLQJ�WR�WKH�JOREDO�TXDOLW\�VFDOH��*46��VFRUH������DQG�WKH�
usefulness score11 inspired by previous studies (Table 1).

PRJUDSK\� �NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUD¿�´��³GHQWDO�
WRPRJUDSK\� �GHQWDO� WRPRJUD¿�´ and “tooth tomography 
�GLú�WRPRJUD¿VL�´��$FFRUGLQJ�WR�*RRJOH�GDWD��WKH�DYHUDJH�
of�³GHQWDO�WRPRJUDSK\´ and ³WRRWK�WRPRJUDSK\´�search-

es were found to be close. However, searches for the key-
word "cone beam computed tomography" were minimal 
�)LJXUH�����

Figure 1. ,QWHUHVW�VKRZQ�RYHU�WLPH�RI�NH\ZRUGV�LQ�*RRJOH�7UHQGV�IRU�WKH�ODVW���\HDUV

Figure 2. 'LDJUDP�VKRZLQJ�WKH�LGHQWL¿FDWLRQ�RI�YLGHRV�LQ�WKH�VWXG\�JURXS
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The interaction index was calculated by subtracting the 
number of dislikes from the number of likes, dividing this 
result by the total number of views, and then converting 
it to a percentage. The viewing rate was determined by 
dividing the number of views by the number of days since 

the video was uploaded, and then converting this result to 
a percentage (12).

,Q�DGGLWLRQ��WKH�DQDO\]HG�YLGHRV�ZHUH�HYDOXDWHG�XQGHU�GLI-
ferent parameters according to the uploading source, pur-

pose, audio quality, image quality, and narrative type. The 
list of these evaluation criteria is given below:

���$FFRUGLQJ� WR� WKH� XSORDGLQJ� VRXUFH�� &OLQLFV�� GHQWLVWV��
HGXFDWLRQ� FKDQQHOV�� FRPPHUFLDO�� SURIHVVLRQDO� RUJDQL]D-
tions and television channels. Clinic; information videos 
of polyclinics or dental hospitals, dentists; information 
videos of a doctor who work on own clinic, education 
channel; lecture videos on dentistry education, videos of 
online symposiums and conferences, commercial; videos 
that include product promotion and usage of products 
PDUNHWHG�E\�FRPSDQLHV�WKDW�DLP�WR�SRSXODUL]H�WKHLU�EUDQG�
DQG� JDLQ� FXVWRPHUV�� SURIHVVLRQDO� RUJDQL]DWLRQV�� YLGHRV�
XSORDGHG�E\�RUJDQL]DWLRQV�VXFK�DV�WKH�FKDPEHU�RI�GHQWLVWV�
to keep their colleagues up to date, TV channels, videos 
that include an interview, panel discussion or public ser-
vice announcement made on TV channels to inform the 
SXEOLF�DERXW�WKH�VXEMHFW�

���$FFRUGLQJ�WR�SXUSRVH��(GXFDWLRQ��SDWLHQW�LQIRUPDWLRQ��
and general information presentation. Education; videos 
that include lessons and presentations that will contribute 
to the professional development of dentistry students and 
dentists, patient information; videos that inform individ-
XDOV�DERXW�WKH�VXEMHFW�LQ�WKH�VLPSOHVW�ZD\��JHQHUDO�LQIRU-
mation presentation; videos that provide a wide range of 
information from the technical features of the device to 
its use.

���$FFRUGLQJ�WR�VRXQG�TXDOLW\��*RRG��PRGHUDWH��DQG�SRRU��
*RRG��DXGLR�TXDOLW\�WKDW�LV�FOHDU�DQG�IUHH�RI�GLVWRUWLRQ�DQG�
background noise, allowing viewers to understand the 
content, moderate; audio quality that is generally clear, but 
sometimes has slight distortions or background noise that 
GR�QRW�VLJQL¿FDQWO\�LQWHUIHUH�ZLWK�WKH�DELOLW\�WR�XQGHUVWDQG�

the content, poor; audio quality that is loud, distorted, or 
PXIÀHG��DOORZLQJ�YLHZHUV�WR�XQGHUVWDQG�WKH�LQIRUPDWLRQ�
presented.

���$FFRUGLQJ� WR� LPDJH� TXDOLW\�� ����S�� ���S�� ���S�� DQG�
240p.

5. By type of narration: Narration by a healthcare profes-
sional and narration using an external voice. Healthcare 
professional; explanations made by a dentist, specialist 
dentist or radiologist appearing in person on the screen, 
external voice; narrations mounted in the background of a 
video, explaining and about the content of the video.

Review of videos
The videos were independently reviewed by two separate 
RUDO� DQG� PD[LOORIDFLDO� UDGLRORJLVWV� �5�$�� �� )�$���� %RWK�
REVHUYHUV�PDGH�D�¿QDO�GHFLVLRQ�WRJHWKHU�ZKHQ�WKHUH�ZDV�
GLVDJUHHPHQW�RQ�SDUDPHWHUV�ZLWK�FDWHJRULFDO�YDOXHV��)XU-
thermore, descriptive numerical values were determined 
DQG�UHFRUGHG�E\�RQO\�RQH�REVHUYHU��)�$���

Statistical analysis
,%0�6366�6WDWLVWLFV�Y����VRIWZDUH�SDFNDJH��,%0�&RUS���
$UPRQN��1<��ZDV�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��7KH�PHDQ��
standard deviation, minimum, and maximum values were 
LQGLFDWHG�IRU�GHVFULSWLYH�VWDWLVWLFV��7KH�6KDSLUR�:LON�WHVW�
was used to evaluate the normal distribution of the data. 
The chi-square test was used for statistical analysis of cat-
egorical variables. The Kruskal-Wallis test was preferred 
IRU�FRPSDULQJ�PXOWLSOH�TXDQWLWDWLYH�YDOXHV��&RKHQ
V�&DS-
SD� &RHI¿FLHQW� ZDV� XVHG� WR� DVVHVV� LQWHU�REVHUYHU� DJUHH-
ment in the reliability of categorical data. The threshold 
YDOXH�IRU�VWDWLVWLFDO�VLJQL¿FDQFH�ZDV�DFFHSWHG�DV�P < 0.05.

Table 1. 'H¿QLWLRQV�RI�JOREDO�TXDOLW\�VFRUH�DQG�XVHIXOQHVV�VFRUH
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RESULTS 
,Q�WKH�VWXG\��WKH�&RKHQ�.DSSD�&RHI¿FLHQW�LQ�WKH�SDUDPHWHUV�
with categorical variables evaluated by the observers was 
DV�IROORZV��*46�VFRUH��������XVHIXOQHVV�VFRUH��������DXGLR�
TXDOLW\��������WKH�QDUUDWRU��������SXUSRVH�RI�WKH�YLGHR��������

$OO� YDOXHV� VKRZHG�SHUIHFW� DJUHHPHQW��5HVXOWV� UHJDUGLQJ�
WKH� JHQHUDO� FKDUDFWHULVWLFV� RI� WKH� DQDO\]HG� YLGHRV� DUH�
shown in Table 2. 
The analysis of the prominent features according to the 
source uploading the video is presented in Table 3. 

7KH�GXUDWLRQ�RI�YLGHRV�XSORDGHG�E\�SURIHVVLRQDO�RUJDQL]D-
WLRQV�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�ORQJHU��S� �
0.016). In the comparative analysis of uploading sources, 
VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� IRXQG� LQ� WHUPV�
of the number of subscribers (p = 0.021) and the number 
of likes (p = 0.030). Videos uploaded by dentists had the 
highest values in these two parameters. In terms of the 
number of views, videos uploaded by dentists also had the 

KLJKHVW�YDOXHV��EXW�WKLV�GLG�QRW�VKRZ�D�VWDWLVWLFDOO\�VLJQL¿-
cant difference (p = 0.260).
Based on our content quality scoring, Table 4 presents the 
data evaluating the overall characteristics of the videos. 
&RQVLGHULQJ�WKLV�GDWD��LW�LV�REVHUYHG�WKDW�YLGHRV�FODVVL¿HG�
as "very useful" have a longer duration, which is statisti-
FDOO\�VLJQL¿FDQW��P < 0.001). 

Table 2. &KDUDFWHULVWLFV�RI�WKH�DQDO\]HG�<RX7XEH�YLGHRV��n = 48)

Table 3. Evaluation of the general characteristics of the video according to the source that uploaded the video
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The number of likes for "moderately useful" videos 
VKRZHG� WKH� KLJKHVW� YDOXH�� ZKLFK� LV� VWDWLVWLFDOO\� VLJQL¿-
FDQW��S� ���������/LNHZLVH��LQ�WHUPV�RI�HQJDJHPHQW�LQGH[��
"moderately useful" videos have higher values, with a sig-
QL¿FDQW�GLIIHUHQFH��S� ��������

$FFRUGLQJ�WR�WKH�GHWHUPLQHG�FRQWHQW�TXDOLW\�VFRUH��WKHUH�

ZDV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� WKH�
sources uploading the video (p = 0.003). Videos uploaded 
E\�SURIHVVLRQDO�RUJDQL]DWLRQV�KDG�WKH�KLJKHVW�SHUFHQWDJH�
of uploading sources where the content quality was "very 
XVHIXO���7KH�*46�VFRULQJ�UHYHDOHG�VLPLODU�¿QGLQJV�DQG�D�
VWDWLVWLFDOO\� VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�
the groups (p = 0.035) (Table 5).

Table 6 presents the qualitative characteristics of the videos 
DFFRUGLQJ�WR�WKH�VRXUFHV�WKDW�XSORDGHG�WKHP��$FFRUGLQJ�WR�
WKLV�WDEOH��VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�
in all parameters except audio quality. The most signif-
icant differences were found for all sources uploading 
videos, where the image quality was predominantly 1080p 

(p = 0.001) and the narration was mostly performed by 
KHDOWKFDUH�SURIHVVLRQDOV��S� ���������$�VWDWLVWLFDOO\�VLJQLI-
icant difference was also found between the groups in the 
evaluation of the videos according to the purpose of the 
videos (P < 0.001) (Table 6).

Table 4. Evaluation of general characteristics of videos according to usefulness scores

Table 5. Evaluation of global quality score and usefulness scores according to the source that uploaded the videos 
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DISCUSSION 
YouTube has become a platform that facilitates many pa-
tients searches for information about healthcare services. 
In particular, the process of searching for information 
about medical imaging technologies such as dental tomog-
raphy can help patients better understand their treatment 
process. However, the quality, accuracy, and reliability of 
YLGHRV�RQ�<RX7XEH�FDQ�EH�D�VLJQL¿FDQW�LVVXH�

'HVSLWH�D�VXEVWDQWLDO�ERG\�RI�UHVHDUFK�H[DPLQLQJ�WKH�TXDO-
ity and educational value of online videos on various den-
tal radiology topics (10,11), to our knowledge, there are 
QR�DFDGHPLF�VWXGLHV�WKDW�VSHFL¿FDOO\�DGGUHVV�WKH�FRQWHQW�
DQG�TXDOLW\�RI�<RX7XEH�YLGHRV�DERXW�&%&7��3UHYLRXV�LQ-
vestigations have evaluated the quality of YouTube videos 
RQ�DUWL¿FLDO�LQWHOOLJHQFH�LQ�GHQWDO�UDGLRORJ\�������DVVHVVHG�
the safety of dental X-rays through content analysis of 
English and Chinese YouTube videos (14), and explored 
WKH�XVH�RI�VRFLDO�PHGLD�SODWIRUPV�VXFK�DV�:KDWV$SS�DQG�
Instagram as educational tools in oral radiology (15,16). 
These studies highlight the potential of online and social 
media platforms for dental information; however, they do 
QRW�VSHFL¿FDOO\�IRFXV�RQ�&%&7��&RQVHTXHQWO\��WKHUH�LV�D�
VLJQL¿FDQW�JDS�LQ�WKH�OLWHUDWXUH�UHJDUGLQJ�WKH�HYDOXDWLRQ�RI�
YouTube videos about CBCT. To ascertain whether these 
videos are useful educational tools for dentists and other 
interested people, a qualitative analysis is required.

Today, patients often prefer dental implants for the re-
KDELOLWDWLRQ� RI�PLVVLQJ� WHHWK��'HQWDO� LPSODQWV� DUH� WKHUH-
fore frequently searched for on search engines and video 
SODWIRUPV��3DWLHQWV�UHVHDUFKLQJ�GHQWDO�LPSODQWV�OHDUQ�WKDW�
implant surgery is planned with CBCT in the preparation 
SKDVH��$IWHU� WKLV�VWDJH��SDWLHQWV�VWDUW� WR�VHDUFK� IRU� LQIRU-
mation about CBCT. Unfortunately, it was reported in the 
results of our research that there are not enough informa-
tive videos for patients who are looking for the technique, 
duration, cost, radiation dose, and answers to all kinds of 
TXHVWLRQV� LQ� WKHLU�PLQGV�RQ�WKHVH�FKDQQHOV��'HQWLVWV�DQG�
dental students frequently use these outlets to learn about 

CBCT. What this article has shown, nevertheless, is that 
there are not many videos that offer thorough and in-depth 
material that meets their educational and professional de-
mands. Most of the videos reviewed were of low quality 
DQG�ODFNHG�VFLHQWL¿F�DFFXUDF\�DQG�SUHVHQWDWLRQ�VNLOOV��,Q�
DGGLWLRQ��WKH�PDMRULW\�RI�WKH�YLGHRV�FRYHUHG�RQO\�RQH�WHFK-
QLFDO�WRSLF�DQG�GLG�QRW�LQFOXGH�RWKHU�WRSLFV��&HVXU�$\GÕQ�et 
DO� (13) evaluated the popularity, content, and educational 
TXDOLW\�RI�DUWL¿FLDO�LQWHOOLJHQFH�LQ�GHQWDO�UDGLRORJ\�LQ�<RX-
7XEH�YLGHRV��$V�D�UHVXOW��D�OLPLWHG�QXPEHU�RI�UHOLDEOH�DQG�
high-quality video content on this topic on YouTube was 
PHQWLRQHG��8]HO et al. (17) investigated whether pediatric 
dentistry education videos on YouTube could be used as a 
source of information and found that there were no Turk-
ish videos on the platform that could support the education 
of dentistry students.

3UHYLRXV�VWXGLHV���������KDYH�HYDOXDWHG�<RX7XEH�YLGHRV�
showing how to take periapical radiographs in the context 
RI�2UDO�DQG�0D[LOORIDFLDO�5DGLRORJ\��HYDOXDWHG�<RX7XEH�
videos describing anatomical structures on panoramic ra-
diographs, and evaluated YouTube videos on preparation 
and positioning procedures during the shooting phase of 
panoramic radiographs. However, as mentioned earlier, to 
the best of our knowledge, there are no articles on CBCT 
YLGHRV�� %DVHG� RQ� *RRJOH� 7UHQGV� GDWD�� DV� PHQWLRQHG� LQ�
the methodology section of the study, the keyword “cone 
beam computed tomography” was the least searched term. 
This indicates a low proportion of searches for the cor-
rect name of the device in question. Even the video with 
WKH�KLJKHVW�QXPEHU�RI�YLHZV�DPRQJ�WKH�YLGHRV�DQDO\]HG�
UHDFKHG�D�UHODWLYHO\�ORZ�DXGLHQFH�RI��������YLHZHUV��/LNH-
wise, the number of subscribers, likes, and comments of 
the channels that uploaded the video is also low, indicat-
ing less engagement than standard videos on a platform 
OLNH�<RX7XEH��7KHVH�¿QGLQJV�VXJJHVW�WKDW�WKH�SXEOLF�LV�QRW�
paying enough attention to this issue and is therefore not 
well-informed about it.

Table 6. Evaluation of the features of the videos according to the source that uploaded the videos
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The highest number of views was reached if the video was 
XSORDGHG� E\� GHQWLVWV��$OWKRXJK� WKLV� GRHV� QRW� FRQVWLWXWH�
D�VLJQL¿FDQW�GLIIHUHQFH��LW�LV�KLJKHU�WKDQ�RWKHU�XSORDGLQJ�
sources. This may be due to the fact that videos upload-
ed by dentists contain more accurate information. When 
looking at the video duration, it is expected that the vid-
HRV�XSORDGHG�E\�SURIHVVLRQDO�RUJDQL]DWLRQV�ZLOO�EH�ORQJHU��
followed by education channels. It is usual for education 
FKDQQHOV�DQG�SURIHVVLRQDO�RUJDQL]DWLRQV�WR�SURYLGH�PXFK�
more detailed information about CBCT. When looking at 
the number of subscribers to the source that uploaded the 
videos and the number of likes on the videos, the dentists 
JURXS�VWDQGV�RXW�DW�D� OHYHO� WKDW�FUHDWHV�D�VLJQL¿FDQW�GLI-
ference. In addition to the interpretation of the number of 
views, it can also be said that dentists are the group that 
WKH�YLGHRV�JHQHUDOO\�DGGUHVV��$QRWKHU�UHDVRQ�IRU�WKH�KLJK�
QXPEHU� RI� VXEVFULEHUV� WR� GHQWLVWV
� FKDQQHOV�PD\�EH� WKDW�
RWKHU�SHRSOH�ZKR�ZDQW�WR�JHW�LQIRUPDWLRQ�RQ�WKLV�VXEMHFW�
WUXVW�GHQWLVWV
�YLGHRV�PRUH�

When the descriptive data of the videos were evaluated 
according to information quality, it was observed that the 
GXUDWLRQ� RI� YHU\� XVHIXO� YLGHRV�ZDV� VLJQL¿FDQWO\� KLJKHU��
This suggests that longer videos are informative enough to 
LQFOXGH�PRUH�WHFKQLFDO�GHWDLOV�DERXW�WKH�GHYLFH���$OWKRXJK�
WKHUH� LV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� UHVXOW� LQ� WHUPV� RI� WKH�
number of views, the lowest number of views is for the 
QRQ�XVHIXO�YLGHRV��7KHUH�LV�QR�VLJQL¿FDQW�UHODWLRQVKLS�EHW��
ween the number of subscribers of the channel uploading 
the videos, the number of likes, the interaction index, and 
the viewing rate of the videos, and the quality level of the 
videos. Videos on any topic can be uploaded to YouTube 
uncontrollably without checking the accuracy and authen-
ticity of the videos. Yeung et al. compared English and 
Chinese videos on YouTube about the safety of x-rays 
LQ� GHQWLVWU\�� 7KH� VWXG\¶V� ¿QGLQJV� VKRZHG� WKDW�<RX7XEH�
videos contained misinformation, most notably a Chi-
nese video claiming that x-rays in dental radiology were 
QRQ�LRQL]LQJ�UDGLDWLRQ������

,Q�WKLV�VWXG\��WKH�*46�DQG�XVHIXOQHVV�VFRUHV�DLP�WR�HYDO-
uate the educational value and information content of the 
YLGHRV�� 6LJQL¿FDQW� GLIIHUHQFHV� ZHUH� IRXQG� LQ� *46� DQG�
usefulness scoring assessments, according to the sources 
that uploaded the videos. Videos uploaded by professional 
RUJDQL]DWLRQV�ZHUH� IRXQG� WR�EH�RI� WKH�KLJKHVW�TXDOLW\� LQ�
WHUPV�RI�ERWK�*46�DQG�XVHIXOQHVV�VFRULQJ��7KLV�PD\�EH�
due to the fact that these videos were prepared by experts 
LQ� WKH� ¿HOG��'HQWLVWV� WHQG� WR� SURYLGH� VLPSOH� DQG� XQGHU-
VWDQGDEOH�LQIRUPDWLRQ�WR�LQIRUP�SDWLHQWV��/LNHZLVH��FOLQL-
cal accounts have published videos on the use of CBCT to 
obtain three-dimensional images during the construction 
of implants. Videos from commercial sources are often 
focused on product promotion. These videos discussed 
product features and used marketing strategies. Howev-
er, it was observed that videos uploaded from commercial 
VRXUFHV�PD\�QRW�EH�REMHFWLYH�DQG�PD\�KDYH�OLPLWDWLRQV�LQ�
terms of information content quality. Television channels 

offer videos that appeal to a wide audience. However, it 
ZDV�REVHUYHG�WKDW�GHWDLOHG�LQIRUPDWLRQ�RQ�VSHFL¿F�WRSLFV��
such as CBCT was not available on these channels. The 
poor content quality of the videos uploaded by education-
al channels suggests that these channels have limitations 
in terms of information content and educational quality. 
7KHVH�VFRULQJV�LQFOXGH�VRPH�VXEMHFWLYH�IDFWRUV�GXH�WR�WKH�
QDWXUH� RI� WKH� DVVHVVPHQW��$OWKRXJK� KLJK� UDWHV� RI� DJUHH-
PHQW� EHWZHHQ� REVHUYHUV� �&RKHQ� NDSSD� FRHI¿FLHQW�� DW-
tempt to reduce this problem, the criteria used for scoring 
QHHG�WR�EH�XQGHUVWRRG�DQG�REMHFWLYH�DVVHVVPHQW�PHWKRGV�
QHHG�WR�EH�GHYHORSHG��$V�D�UHVXOW�RI�WKHVH�UHVXOWV��RXU�¿UVW�
QXOO�K\SRWKHVLV�LV�SDUWLDOO\�UHMHFWHG��7KH�VHFRQG�QXOO�K\-
pothesis is accepted.

Hassona HW�DO��(12) investigated whether YouTube could 
be a source of information for oral cancers. In this study, 
QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�WKH�OHQJWK�
of the videos, interaction index and viewing rate and their 
XVHIXOQHVV�OHYHOV��,Q�RXU�VWXG\��WKHUH�ZDV�D�VLJQL¿FDQW�GLI-
ference between the length of the videos, interaction in-
dex, and their usefulness levels. This may be due to the 
greater interest in this area due to the use of CBCT before 
implant planning or in cases such as oral cancer, cyst, and 
tumors.

,W� LV�XVXDO� WKDW� WKH�YDVW�PDMRULW\�RI�YLGHRV� DUH� LQ�����S�
quality due to the ability of many devices today, includ-
ing cell phones, to record high-quality video. However, in 
terms of sound quality, the videos are inadequate. There-
fore, it may be recommended that in future videos, the 
narrator pay attention to the use of a microphone or record 
in an environment with less external noise. In terms of the 
narrators of the videos, healthcare professionals are statisti-
FDOO\�VLJQL¿FDQWO\�KLJKHU��+RZHYHU��WKH�IDFW�WKDW�WKH�UDWLR�RI�
healthcare professionals and external voices is close to each 
other in commercial videos may be due to the fact that vid-
eos with product promotion content do not need healthcare 
professionals. When evaluated according to the purpose 
of the video, it is seen that videos uploaded by education 
FKDQQHOV�DQG�SURIHVVLRQDO�RUJDQL]DWLRQV�DUH�PRUH�HGXFD-
tion-oriented. Other sources, on the other hand, uploaded 
YLGHRV�DLPLQJ�WR�LQIRUP�SDWLHQWV��7KLV�FUHDWHV�D�VLJQL¿FDQW�
difference between the sources.

3HRSOH� PD\� IDFH� VHULRXV� GLI¿FXOWLHV� ZKHQ� GLVFRYHULQJ�
LQDFFXUDFLHV�LQ�WKH�FRQWHQWV�DQG�SUREOHPV�ZLWK�VFLHQWL¿F�
validity in social media videos. On the basis of inadequate 
information, patients in particular may generate mistak-
en expectations for their course of treatment, which could 
KDYH� D� QHJDWLYH� LQÀXHQFH� RQ� WKHLU� DELOLW\� WR� PDNH� WUXH�
GHFLVLRQV�� )XUWKHUPRUH�� LW� LV� SRVVLEOH� WKDW� VWXGHQWV� ZLOO�
learn false information if these videos are used in dental 
HGXFDWLRQ��7R� UHGXFH� WKHVH�KD]DUGV�� LW� LV� LPSHUDWLYH� WKDW�
online dental video contents be accurate, as evidenced by 
the body of existing literature.
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The limitations of this study can be listed as follows:
9LGHR�XSORDGV�RQ� WKH�SODWIRUP��*LYHQ� WKDW� WKRXVDQGV�RI�
videos are uploaded to a platform such as YouTube every 
day, it can be considered a limitation that this data may 
change during the study period. That is, the results of the 
study are based on videos available during the data collec-
tion period and may not include later videos.

/DQJXDJH� OLPLWDWLRQ�� ,W� FDQ� EH� VWDWHG� WKDW� RQO\� 7XUNLVK�
videos were evaluated in the study. This means that videos 
in other languages were not included in the study. There-
fore, it should be taken into account that the results ob-
tained due to language limitations may be limited in terms 
RI�JHQHUDOL]DELOLW\�

6HDUFK�DQG�UDQNLQJ�DOJRULWKPV��(YHQ�LI�WKH�FRQWHQW�RI�WKH�
videos includes CBCT, if the phrase CBCT is not included 
in the video title or description, the video may not be in-
cluded in the study group. The fact that internet users also 
use other search engines or video platforms may prevent 
*RRJOH�7UHQGV�GDWD�IURP�UHÀHFWLQJ�WKH�FKDUDFWHULVWLFV�RI�
WKH�JHQHUDO�SRSXODWLRQ��$QRWKHU�UHDVRQ�WKDW�PD\�SUHYHQW�
WKH� UHVXOWV� IURP�EHLQJ�JHQHUDOL]HG� LV� WKDW� WKH�DOJRULWKPV�
RI� D� VLWH� OLNH� *RRJOH�� ZKLFK� LV� FRQVWDQWO\� XSGDWHG�� FDQ�
FKDQJH�RYHU�WLPH��)RU�WKLV�UHDVRQ��RXU�SHUVSHFWLYH�VKRXOG�
be broader in the evaluation phase of such studies.

7KHVH�FRQVWUDLQWV�PD\�UHVWULFW�WKH�VWXG\
V�EUHDGWK�DQG�WKH�
JHQHUDOL]DELOLW\� RI� LWV� ¿QGLQJV��5HVHDUFKHUV� VKRXOG� FRQ-
VLGHU� WKHVH� FRQVWUDLQWV�ZKHQ� HYDOXDWLQJ� WKH� VWXG\
V� UHOL-
ability and validity, as well as when interpreting the data 
and drawing inferences.

CONCLUSION 
$OWKRXJK�<RX7XEH�LV�D�JUHDW�SODWIRUP�IRU�YLGHR�PDWHULDO��
LW� ODFNV� VXI¿FLHQW� TXDOLW\� FRQWHQW� RQ�&%&7��'XH� WR� WKH�
need for patients, dentists, and future dentists for reliable 
sources to learn more about CBCT, there is a need to pub-
lish more explanatory videos on CBCT.
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ABSTRACT
Objectives
7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�VDWLVIDFWLRQ�
RI�SDWLHQWV�ZLWK�FRQYHQWLRQDO�DQG� LPSODQW�VXSSRUWHG� WRWDO�
GHQWXUHV�DQG�WR�H[DPLQH�WKH�HIIHFW�RI�GHPRJUDSKLF�FKDUDF�
WHULVWLFV�RQ�VDWLVIDFWLRQ�

Materials and Methods
$�WRWDO�RI����SDWLHQWV�����IHPDOHV�DQG����PDOHV��ZKR�XQ�
GHUZHQW�XSSHU�ORZHU�FODVVLFDO�FRPSOHWH�GHQWXUHV�DQG�XS�
SHU�ORZHU�LPSODQW�VXSSRUWHG�FRPSOHWH�GHQWXUHV�DW�$WDW�UN�
8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\�LQ������ZHUH�LQFOXGHG�LQ�
WKH�VWXG\��4XHVWLRQQDLUHV�ZHUH�GLVWULEXWHG�WR�WKH�SDWLHQWV�
LQFOXGLQJ� VRFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV� �JHQGHU��
DJH��PDULWDO�VWDWXV��IDPLO\�VWDWXV��HGXFDWLRQ�OHYHO��LQFRPH�
OHYHO�� DQG�HYDOXDWLRQ�RI� VDWLVIDFWLRQ�ZLWK� WKHLU�GHQWXUHV��
5HVSRQVHV�ZHUH�DVNHG�WR�EH�UHSRUWHG�DV�GLVVDWLV¿HG�VDWLV�
¿HG�YHU\�VDWLV¿HG��&KL�VTXDUH�WHVW�DQG�)LVKHU
V�H[DFW�FKL�
VTXDUH�WHVW�ZHUH�XVHG�WR�FRPSDUH�TXDOLWDWLYH�GDWD��

Results 
7KH�PHDQ�DJH�RI� WKH����SDWLHQWV�ZDV�������IHPDOH�DQG�
������PDOH��7KH�SURSRUWLRQ�RI�SDWLHQWV�ZLWK�D�KLJK�VFKRRO�
HGXFDWLRQ� DQG� DERYH� ZKR� XVHG� LPSODQW�VXSSRUWHG� SURV�
WKHVHV�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�ZKR�XVHG�FRQ�
YHQWLRQDO� FRPSOHWH� GHQWXUHV� �P� �� ������� 7KHUH� ZDV� QR�
VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�VDWLVIDFWLRQ�
OHYHOV�RI�SDWLHQWV�XVLQJ�LPSODQW�VXSSRUWHG�SURVWKHVHV�DQG�
SDWLHQWV�XVLQJ�FRQYHQWLRQDO�FRPSOHWH�GHQWXUHV�LQ�WHUPV�RI�
HVWKHWLFV�� FKHZLQJ�� VSHHFK�� UHWHQWLRQ�� DQG� FRPIRUW� �P� !�
������

Conclusion
,Q� WKLV�VWXG\�� LW�ZDV�IRXQG� WKDW�GHPRJUDSKLF�IDFWRUV�KDG�
QR� HIIHFW� RQ� WKH� VDWLVIDFWLRQ� RI� ERWK� W\SHV� RI� SURVWKHVLV�
DQG�RQO\�LPSODQW�VXSSRUWHG�WRWDO�SURVWKHVLV�SDWLHQWV�ZHUH�
PRUH�VDWLV¿HG� LQ� WHUPV�RI�FOHDQDELOLW\�FRPSDUHG� WR�FRQ�
YHQWLRQDO�WRWDO�SURVWKHVLV�SDWLHQWV�

Key Words 
&RQYHQWLRQDO� FRPSOHWH� GHQWXUH�� ,PSODQW� VXSSRUWHG�
RYHUGHQWXUH��6DWLVIDFWLRQ�

*ø5øù
7RSOXPGD����\Dú�YH��]HUL�ELUH\OHULQ�Q�IXV�LoLQGHNL�RUDQÕ�
J�QGHQ� J�QH� DUWPDNWDGÕU�� )DUNOÕ� �ONHOHUGH� EX� RUDQODU�
GH÷LúLNOLN�J|VWHUVH�GH�\DúODQPD�V�UHFL�LOH�ELUOLNWH�EX�GH�
PRJUD¿N�JUXSWD�GLú�HNVLNOL÷L�YH�DOYHROHU�UH]RUSVL\RQ�JLEL�
VD÷OÕN�VRUXQODUÕ�\D\JÕQODúPDNWDGÕU��0HYFXW�GLúOHULQ�oHúLWOL�
QHGHQOHUOH�ND\EHGLOPHVL�VRQXFXQGD��WDP�GLúVL]OLN�NDoÕQÕO�
PD]�ELU�GXUXP�KDOLQH�JHOHELOPHNWHGLU��%X�GXUXPGD� WDP�
SURWH]OHU�ELU�WHGDYL�VHoHQH÷L�RODUDN�J|U�OPHNWHGLU������7DP�
SURWH]OHU��³W�P�GHQWLV\RQX�YH�LOLúNLGH�ROGX÷X�PDNVLOOHU�\D�
GD�PDQGLEXODU�\DSÕODUÕ�UHVWRUH�HGHQ�KDUHNHWOL�SURWH]OHU´�
RODUDN�WDQÕPODQPDNWDGÕU������%X�NODVLN�WDP�SURWH]OHU��GLú�
VL]�NUHWOHUGHQ�HOGH�HGLOHQ�WXWXFXOXN�YH�GHVWHN�HVDV�DOÕQDUDN�
�UHWLOPLú�ROXS��X]XQ�\ÕOODU�ER\XQFD�WDP�GLúVL]�KDVWDODU�LoLQ�
WHN�WHGDYL�VHoHQH÷L�RODUDN�NXOODQÕOPÕúWÕU������$QFDN��NODVLN�
WDP� SURWH]� NXOODQDQ� KDVWDODU� |]HOOLNOH� DOW� SURWH]OHULQLQ�
IRQNVL\RQ�VÕUDVÕQGD�\HWHUVL]�UHWDQVL\RQ�YH�VWDELOLWH�J|VWHU�
PHVL�QHGHQL\OH��EHVOHQPH�YH�NRQXúPD�VÕUDVÕQGD�]RUOXNODU�
\DúD\DELOLUOHU��������$\UÕFD��DOYHRODU�NHPLN�ND\EÕQÕQ�LOHUOH�
PHVL��WXWXFXOXN�YH�VWDELOLWH�VRUXQODUÕQÕ�GDKD�GD�DUWÕUDELOLU��
%X� ROXPVX]OXNODU�� KDVWDODUÕQ� \DúDP� NDOLWHVLQL� ROXPVX]�
HWNLOH\HELOLU�� øPSODQWODUÕQ� YDUOÕ÷Õ�� NHPLN� UH]RUSVL\RQXQX�
D]DOWDUDN� WXWXFXOX÷X� YH� VWDELOLWH\L� DUWÕUDELOLU�� E|\OHFH�
EHVOHQPH� YH� \DúDP� NDOLWHVLQL� L\LOHúWLUHELOLU� ������� 'DKD�
|QFH��WDP�GLúVL]OLN�GXUXPODUÕQGD�NRQYDQVL\RQHO�WDP�SUR�
WH]OHU�VÕNOÕNOD�WHUFLK�HGLOLUNHQ��J�Q�P�]GH�LPSODQW�GHVWHN�
OL� RYHUGHQWXUH� SURWH]OHU� LON� WHUFLK� RODUDN� |QHULOPHNWHGLU��
$OW�oHQH\H�X\JXODQDQ�LPSODQWODU�VD\HVLQGH�GDKD�VWDELO�ELU�
SURWH]�HOGH�HGLOLU�YH�KDVWDODUÕQ� LúOHYVHO�YH�HVWHWLN�DoÕGDQ�
GDKD�WDWPLQ�HGLFL�VRQXoODU�HOGH�HWPHOHULQL�VD÷ODU�������

.OLQLN�DUDúWÕUPDODU��DOW�oHQH�LPSODQWODUÕQÕQ�RVWHRLQWHJUDV��
\RQ�DoÕVÕQGDQ�EDúDUÕ�RUDQÕQÕQ����
WHQ�ID]OD�ROGX÷XQX�YH�
EX�QHGHQOH�LPSODQW�GHVWHNOL�WDP�SURWH]OHULQ�GLúVL]�KDVWDODU�
LoLQ� |QHPOL� ELU� WHGDYL� VHoHQH÷L� RODUDN� GH÷HUOHQGLULOPHVL�
JHUHNWL÷LQL�UDSRU�HWPLúWLU������+DVWD�PHPQXQL\HWL��SURWH]��
OHULQ� HWNLQOL÷L� �]HULQGH� EHOLUOH\LFL� ELU� IDNW|UG�U��<DSÕODQ�
oDOÕúPDODU� �������� DOW� oHQH� LPSODQW� GHVWHNOL� YH� �VW� oHQH�
NRQYDQVL\RQHO�WDP�SURWH]OHULQ��DOW��VW�NRQYDQVL\RQHO�WDP�
SURWH]OHUH�J|UH�GDKD�WDWPLQ�HGLFL�ROGX÷XQX�YH�KDVWDODUÕQ�
\DúDP�NDOLWHVLQL�DUWÕUGÕ÷ÕQÕ�J|VWHUPHNWHGLU�

%X� oDOÕúPDQÕQ� DPDFÕ�� DOW��VW� NODVLN� WDP� SURWH]� YH� �VW�
NODVLN�DOW�LPSODQW�GHVWHNOL�WDP�SURWH]�NXOODQDQ�KDVWDODUÕQ�
PHPQXQL\HWOHULQL�NDUúÕODúWÕUPDN�YH�GHPRJUD¿N�|]HOOLNOH��
ULQ�PHPQXQL\HW��]HULQH�HWNLVLQL�LQFHOHPHNWLU��%X�oDOÕúPD��
IDUNOÕ�SURWH]� W�UOHULQLQ�KDVWD�PHPQXQL\HWL��]HULQGHNL�HW�
NLOHULQL�GH÷HUOHQGLUPHN�DPDFÕ\OD�JHUoHNOHúWLULOPLúWLU��%X�
ED÷ODPGD��NODVLN�WDP�SURWH]�YH�LPSODQW�GHVWHNOL�WDP�SURWH]�
NXOODQDQ�KDVWDODUÕQ�PHPQXQL\HW�G�]H\OHUL�NDUúÕODúWÕUÕODUDN�
DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷Õ� DUDúWÕUÕODFDNWÕU�� $UDúWÕU�
PDQÕQ� VÕIÕU�KLSRWH]L��NODVLN� WDP�SURWH]�NXOODQDQ�KDVWDODU�
LOH�LPSODQW�GHVWHNOL�WDP�SURWH]�NXOODQDQ�KDVWDODUÕQ�PHP�
QXQL\HWOHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROPD\DFD÷ÕGÕU�
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GEREÇ ve YÖNTEMLER
%X�oDOÕúPD�������\ÕOÕQGD�$WDW�UN�hQLYHUVLWHVL�'Lú�+HNLP�
OL÷L�)DN�OWHVL¶QH�WHGDYL�QHGHQL\OH�EDúYXUDQ�YH�SURWHWLN�WH�
GDYLOHUL�\DSÕODQ�WDP�GLúVL]�KDVWDODU��]HULQGH�JHUoHNOHúWLULO�
GL�� $OW��VW� NODVLN� WDP� SURWH]� YH� �VW� NODVLN�DOW� LPSODQW�
GHVWHNOL� WDP� SURWH]� X\JXODQDQ� YH� SURWH]OHULQL� HQ� D]� ��
D\� NXOODQDQ� KDVWDODU� UDVWJHOH� RODUDN� VHoLOGL�� dDOÕúPD\D��
\DúODUÕ����LOH����DUDVÕQGD�GH÷LúHQ���¶X�NDGÕQ�YH���¶L�HUNHN�
ROPDN� �]HUH� WRSODP� ��� KDVWD� GDKLO� HGLOGL��+DVWDODU� NXO�
ODQGÕNODUÕ� SURWH]� WLSOHULQH� J|UH� �� JUXSWD� GH÷HUOHQGLULOGL��
+DVWD�PHPQXQL\HWL�LOH�LOJLOL�VRUXODU�LoHUHQ�DQNHW�IRUPODUÕ�
ROXúWXUXOGX�YH�EX�IRUPODU�KDVWDODUD�GD÷ÕWÕOGÕ�

+DVWDODU� IRUPODUÕ� J|Q�OO�� RODUDN� NHQGLOHUL� GROGXUGX��
)RUPODUGD�� KDVWDODUD� VRV\RGHPRJUD¿N� |]HOOLNOHULQL� �FLQ�
VL\HW��\Dú��PHGHQL�GXUXP��|÷UHQLP�GXUXPX��JHOLU�G�]H\L��
YH�PHYFXW�SURWH]OHUH�DLW�PHPQXQL\HW�GXUXPODUÕQÕ��HVWHWLN��
oL÷QHPH��NRQXúPD�� WXWXFXOXN��UDKDWOÕN�YH�WHPL]OHQHELOLU�
OLN�� GH÷HUOHQGLUHQ� VRUXODU� VRUXOGX�� &HYDSODUÕQ��PHPQXQ�
GH÷LOLP�PHPQXQXP�oRN� PHPQXQXP� úHNOLQGH� YHULOPHVL�
LVWHQGL��dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��
LVWDWLVWLNVHO�DQDOL]OHU�LoLQ�6366�SURJUDPÕ��6WDWLVWLFDO�3DFN�
DJH�IRU�6RFLDO�6FLHQFHV�������NXOODQÕOGÕ��dDOÕúPD�YHULOHUL�
GH÷HUOHQGLULOLUNHQ�QLWHOLNVHO�YHULOHULQ�NDUúÕODúWÕUÕOPDVÕQGD�
.L�NDUH�WHVWL�YH�)LVKHU¶V�([DFW�.L�NDUH�WHVWOHUL�NXOODQÕOGÕ��

$QODPOÕOÕN�P��������G�]H\LQGH�GH÷HUOHQGLULOGL�
7DEOR��¶GH�J|U�OG�÷���]HUH��GHPRJUD¿N�|]HOOLNOHUH�LOLúNLQ�
DQDOL]� WDEORVXQGD� ��� oDOÕúPD� NDWÕOÕPFÕVÕQÕQ� GHPRJUD¿N�
GD÷ÕOÕPÕQÕ�\Dú��FLQVL\HW��PHGHQL�GXUXP��JHOLU�G�]H\L��H÷L�
WLP�G�]H\L�YH�GLú�SURWH]L�W�U�QH�J|UH�E|O�POHUH�D\ÕUDUDN�
VXQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oR÷XQOX÷X�������\Dú�JUXEXQ�
GDGÕU� ������ YH� NDGÕQODU������� LOH� oR÷XQOX÷X� WHPVLO� HW�
PHNWHGLU��.DWÕOÕPFÕODUÕQ�oR÷XQOX÷X�������RUWD�JHOLU�JUX�
EXQGD�\HU�DOPDNWD�ROXS��H÷LWLP�VHYL\HOHUL�DUDVÕQGD�ND\GD�
GH÷HU� ELU� WHPVLO� V|]� NRQXVXGXU�� OLVH����� LOH� HQ� \D\JÕQ�
RODQÕGÕU�� øPSODQW� GHVWHNOL� SURWH]OHU� �������� JHOHQHNVHO�
WDP�SURWH]OHUGHQ���������ELUD]�GDKD�\D\JÕQGÕU��

.ODVLN�WDP�SURWH]�YH�ÕࡆPSODQW�GHVWHNOL�SURWH]��\Dú�NDWHJR�
ULOHULQH�J|UH�SURWH]�NXOODQÕPÕQGD�|QHPOL�ELU� IDUN�EXOXQ�
PDPDNWDGÕU��S� ���������EX�GD�KHU�LNL�SURWH]�WLSLQLQ�IDUNOÕ�
\Dú� JUXSODUÕ� WDUDIÕQGDQ� EHQ]HU� RUDQODUGD� NXOODQÕOGÕ÷ÕQÕ�
J|VWHUPHNWHGLU��&LQVL\HW�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD��NDGÕQODU�
LPSODQW�GHVWHNOL�SURWH]OHUL�HUNHNOHUH�J|UH�GDKD�ID]OD� WHU�
FLK�HWPHNWHGLU�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
ROXúWXUPDNWDGÕU�S� ���������*HOLU�G�]H\LQH�J|UH�DQDOL]GH��
\�NVHN� JHOLU� G�]H\LQH� VDKLS� ELUH\OHULQ� LPSODQW� GHVWHNOL�
SURWH]L� WHUFLK� HWPH� RODVÕOÕNODUÕ�� RUWD� JHOLU� G�]H\LQH� J|UH�
GDKD�\�NVHNWLU�� EX� IDUN�GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕGÕU�

�S� ���������0HGHQL�GXUXP�DoÕVÕQGDQ� LVH� HYOL�ELUH\OHULQ�
EHNDUODUD� NÕ\DVOD� KHU� LNL� SURWH]� WLSLQL� NXOODQPD�RODVÕOÕ÷Õ�
GDKD�\�NVHN�ROPDNOD�ELUOLNWH�� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
GH÷LOGLU��S� ���������6RQXo�RODUDN��FLQVL\HW�YH�JHOLU�G�]H\L��
SURWH]�VHoLPL��]HULQGH�EHOLUJLQ�ELU�HWNL\H�VDKLSNHQ��\Dú�YH�
PHGHQL�GXUXPXQ�HWNLVL�EHOLUJLQ�GH÷LOGLU��

BULGULAR�
7DEOR����.ODVLN�7DP�3URWH]�YH�øPSODQW�'HVWHNOL�7DP�3UR�
WH]�NXOODQDQ�KDVWDODU�DUDVÕQGDNL�PHPQXQL\HW�G�]H\OHULQL�
NDUúÕODúWÕUPDNWDGÕU� YH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNODU�
RUWD\D�NR\PDNWDGÕU��(VWHWLN��oL÷QHPH��NRQXúPD�� UDKDWOÕN�
YH�WHPL]OHQHELOLUOLN�NDWHJRULOHULQGH�øPSODQW�'HVWHNOL�7DP�
3URWH]�NXOODQDQ�KDVWDODU��.ODVLN�7DP�3URWH]�NXOODQÕFÕODUÕQD�
J|UH�GDKD�\�NVHN�PHPQXQL\HW�RUDQODUÕ�ELOGLUPLúWLU��g]HO�
OLNOH�HVWHWLN��S� ���������oL÷QHPH��S� ���������NRQXúPD��S�
 ��������YH� UDKDWOÕN� �S� ��������NDWHJRULOHULQGH�øPSODQW�
'HVWHNOL�3URWH]OHU��NODVLN� WDP�SURWH]OHUH�J|UH�GDKD�\�N�
VHN�PHPQXQL\HW� VRQXFX�YHUPLúWLU� YH� VRQXoODU� LVWDWLVWLN�
VHO�RODUDN�DQODPOÕGÕU�P����������7XWXFXOXN�NDWHJRULVLQGH�
GH�øPSODQW�'HVWHNOL�3URWH]OHU��NODVLN�WDP�SURWH]OHUH�J|UH�
GDKD�\�NVHN�PHPQXQL\HW�VD÷ODPÕú��DQFDN�EX�IDUN�HVWHWLN��
oL÷QHPH��NRQXúPD�YH�UDKDWOÕN�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�GDKD�
D]�EHOLUJLQ�ROPXúWXU��S� ��������

Tablo 1. 'HPRJUD¿N�|]HOOLNOHUH�Õࡆ OLúNLQ�DQDOL]�WDEORVX
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7DEOR� �¶WH� J|U�OG�÷�� �]HUH� NODVLN� WDP� SURWH]� NXOODQDQ�
KDVWDODUGD�� \DúD� J|UH� HVWHWLN�� oL÷QHPH�� NRQXúPD�� WXWXFX�
OXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN� PHPQXQL\HW� G�]H\OHUL�

DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQ�
PDGÕ��P !�������

Tablo 2. .ODVLN�WDP�SURWH]�YH�ÕࡆPSODQW�GHVWHNOL�SURWH]�KDVWDODUÕQGD�PHPQXQL\HW�G�]H\OHULQLQ�GH÷HULHQGLULOPHVL

Tablo 3. .ODVLN�WDP�SURWH]�KDVWDODUÕQGD�\DúD�J|UH�PHPQXQL\HW�GH÷HUOHQGLULOPHVL
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7DEOR��¶WH�J|U�OG�÷���]HUH�LPSODQW��VW��WDP�SURWH]�NXO�
ODQDQ� KDVWDODUGD�� \DúD� J|UH� HVWHWLN�� oL÷QHPH�� NRQXú�
PD�� WXWXFXOXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN�PHPQXQL\HW�
G�]H\OHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
EXOXQPDGÕ��P !�������

7DEOR� �¶WH�� .ODVLN� 7DP� 3URWH]� KDVWDODUÕQ� FLQVL\HWH� J|UH�
PHPQXQL\HW� G�]H\OHULQL� GH÷HUOHQGLUL\RU� YH� ED]Õ� NDW�
HJRULOHUGH� FLQVL\HWOHU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQ�
ODPOÕ� IDUNODU� RUWD\D� NR\X\RU�� (VWHWLN� YH� oL÷QHPH� LOH�

LOJLOL� PHPQXQL\HWOHU� FLQVL\HWOHU� DUDVÕ� DQODPOÕ� ELU� IDUN�
J|VWHUPHPHNWH�� DQFDN�� NRQXúPD�� WXWXFXOXN�� UDKDWOÕN� YH�
WHPL]OHQHELOLUOLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕ� IDUNODUÕQ� DQ�
ODPOÕ� ROGX÷X� J|U�OPHNWHGLU�� .RQXúPD� PHPQXQL\HWLQGH�
HUNHNOHU��NDGÕQODUD�NÕ\DVOD�GDKD�\�NVHN�PHPQXQL\HW��S� �
�������ELOGLULUNHQ��WXWXFXOXNWD�GD�HUNHNOHU�GDKD�PHPQXQ�
�S� ���������5DKDWOÕN�NDWHJRULVLQGH�GH�EHQ]HU�ELU�GXUXP�
V|]�NRQXVX��HUNHNOHU�GDKD�\�NVHN�PHPQXQL\HW�J|VWHUL\RU�
�S� ���������7HPL]OHQHELOLUOLN� DoÕVÕQGDQ�HUNHNOHU��NDGÕQ�
ODUD�J|UH�DQODPOÕ�GHUHFHGH�GDKD�PHPQXQ��S� ��������

Tablo 5. .ODVLN�WDP�SURWH]�KDVWDODUÕQGD
FLQVL\HWH�J|UH�PHPQXQL\HW�GH÷HUOHQGLULOPHVL

Tablo 4. øPSODQW�GHVWHNOL�WDP�SURWH]�
KDVWDODUÕQGD�\DúD�J|UH�PHPQXQL\HW�
GH÷HUOHQGLULOPHVL
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7DEOR��¶GD�J|U�OG�÷���]HUH�øPSODQW��VW��WDP�SURWH]�NXO�
ODQDQ�KDVWDODUGD��FLQVL\HWH�J|UH�HVWHWLN��oL÷QHPH��NRQXú�
PD�� WXWXFXOXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN�PHPQXQL\HW�

G�]H\OHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
EXOXQPDGÕ��P !�������

7DEOR� �¶GH� J|U�OG�÷�� �]HUH�.ODVLN� WDP� SURWH]� NXOODQDQ�
KDVWDODUGD�� JHOLU� G�]H\LQH� J|UH� HVWHWLN�� oL÷QHPH�� NRQXú�
PD�� WXWXFXOXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN�PHPQXQL\HW�

G�]H\OHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
EXOXQPDGÕ��P !�������

Tablo 6. ÕࡆPSODQW��VW��WDP�SURWH]�
KDVWDODUÕQGD�FLQVL\HWH�J|UH�
PHPQXQL\HW�GH÷HUOHQGLULOPHVL

Tablo 7. .ODVLN�WDP�SURWH]�
KDVWDODUÕQGD� JHOLU� G�]H\LQH� J|UH�
PHPQXQL\HW�GH÷HUOHQGLULOPHVL
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7DEOR��¶GH�J|U�OG�÷���]HUH�LPSODQW��VW��WDP�SURWH]�NXO�
ODQDQ� KDVWDODUGD�� JHOLU� G�]H\LQH� J|UH� HVWHWLN�� oL÷QHPH��
NRQXúPD�� WXWXFXOXN� YH� WHPL]OHQHELOLUOLN� PHPQXQL\HW�

G�]H\OHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
EXOXQPDGÕ��P !��������$QFDN��UDKDWOÕN�PHPQXQL\HW�G�]H\L�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQPXúWXU���P ��������

7DEOR� �¶GD� J|U�OG�÷�� �]HUH� NODVLN� WDP� SURWH]� NXOODQDQ�
KDVWDODUGD�� |÷UHQLP� GXUXPODUÕQD� J|UH� HVWHWLN�� NRQXú�
PD�� WXWXFXOXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN�PHPQXQL\HW�

G�]H\OHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�
EXOXQPDGÕ� �P !� ������� $QFDN�� oL÷QHPH� PHPQXQL\HW�
G�]H\L�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQPXúWXU��P���������

Tablo 9. .ODVLN�WDP�SURWH]�KDVWDODUÕQGD�
|÷UHQLP�GXUXPODUÕQD�J|UH�
PHPQXQL\HW�GH÷HUOHQGLULOPHVL

Tablo 8. øPSODQW��VW��WDP�SURWH]�
KDVWDODUÕQGD�JHOLU�G�]H\LQH�J|UH
PHPQXQL\HW�GH÷HUOHQGLULOPHVL
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7DEOR� ��¶GD� J|U�OG�÷�� �]HUH� øPSODQW� �VW�� WDP� SURWH]�
NXOODQDQ�KDVWDODUGD��|÷UHQLP�GXUXPODUÕQD�J|UH�oL÷QHPH��
WXWXFXOXN�� YH� WHPL]OHQHELOLUOLN� PHPQXQL\HW� G�]H\OHUL�
DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EXOXQPDGÕ�
�P ���������$QFDN��HVWHWLN��NRQXúPD�YH�UDKDWOÕN�PHPQXQL�
\HW�G�]H\OHUL�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQPXúWXU��P ��
������

7$57,ù0$
<DSÕODQ�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD��HVWHWLN��oL÷QHPH��
NRQXúPD�� WXWXFXOXN�� UDKDWOÕN� YH� WHPL]OHQHELOLUOLN� JLEL�
PHPQXQL\HW�NDWHJRULOHULQGH�NODVLN�WDP�SURWH]�YH�LPSODQW�
GHVWHNOL� WDP� SURWH]� NXOODQDQ� KDVWDODU� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕNODU�EXOXQPXúWXU���P ���������%X�EXOJXODU��LPSODQW�
GHVWHNOL� WDP� SURWH]OHULQ� NODVLN� WDP� SURWH]OHUH� NÕ\DVOD�
KDVWDODU� WDUDIÕQGDQ�GDKD�\�NVHN�PHPQXQL\HW� VD÷ODGÕ÷ÕQÕ�
J|VWHUPHNWHGLU�� 'ROD\ÕVÕ\OD�� �.ODVLN� WDP� SURWH]� YH� LP-
SODQW�GHVWHNOL�WDP�SURWH]�NXOODQDQ�KDVWDODUÕQ�PHPQXQL\HW�
G�]H\OHUL�DUDVÕQGD�DQODPOÕ�ELU�IDUN�YDUGÕU���KLSRWH]L�NDEXO�
HGLOPHNWHGLU�

%X�EXOJXODU�� LPSODQW�GHVWHNOL� WDP�SURWH]�NXOODQDQ�KDVWD�
ODUÕQ�JHQHO�RODUDN�GDKD�\�NVHN�PHPQXQL\HW�G�]H\OHULQH�
VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU�� g]HOOLNOH� HVWHWLN� YH� UD�
KDWOÕN�NDWHJRULOHULQGH�LPSODQW�GHVWHNOL�SURWH]OHULQ��NODVLN�
WDP�SURWH]OHUH�NÕ\DVOD�GDKD�\�NVHN�PHPQXQL\HW�VD÷ODGÕ÷Õ�
EHOLUOHQPLúWLU��%X�oDOÕúPDGDQ�HOGH�HGLOHQ�YHULOHU�GR÷UXO�
WXVXQGD�� LPSODQW� GHVWHNOL� SURWH]OHULQ� IRQNVL\RQHO� YH� HV�
WHWLN� DYDQWDMODUÕQÕQ� KDVWDODU� WDUDIÕQGDQ� GDKD� ID]OD� NDEXO�
J|UG�÷�Q��RUWD\D�NR\PDNWDGÕU�

'L÷HU�\DQGDQ�� GHPRJUD¿N�|]HOOLNOHULQ�PHPQXQL\HW� �]H�
ULQH� HWNLVL� LQFHOHQGL÷LQGH�� FLQVL\HW� YH� JHOLU� G�]H\LQLQ�

SURWH]� VHoLPL� �]HULQGH� EHOLUJLQ� ELU� HWNL\H� VDKLS� ROGX÷X�
J|U�OP�úW�U�� <Dú� YH� PHGHQL� GXUXPXQ� LVH� SURWH]� PHP�
QXQL\HWL��]HULQGH�EHOLUJLQ�ELU�HWNLVL�ROPDGÕ÷Õ�WHVSLW�HGLOP�
LúWLU��$ER]DHG������ WDUDIÕQGDQ�\DSÕODQ�ELU�oDOÕúPDGD�� LP�
SODQW��VW��SURWH]OHULQ�NODVLN�WDP�SURWH]OHUH�NÕ\DVOD�|QHPOL�
|Oo�GH� GDKD� \�NVHN� KDVWD� PHPQXQL\HWL� YH� D÷Õ]� VD÷OÕ÷Õ�
LOH�LOJLOL�\DúDP�NDOLWHVLQH�\RO�DoWÕ÷Õ�EXOXQPXúWXU��%HQ]HU�
úHNLOGH��*HoNLOL�YH�DUN���������\ÕOOÕN�NXOODQÕPÕQ�DUGÕQGDQ��
PDQGLEXODU�LNL�LPSODQW�GHVWHNOL�RYHUGHQWXUH�KDVWDODUÕQÕQ��
NODVLN�WDP�SURWH]OHUH�NÕ\DVOD�GDKD�\�NVHN�G�]H\GH�KDVWD�
PHPQXQL\HWL�VHUJLOHGL÷L�VRQXFXQD�YDUPÕúWÕU��$\UÕFD��%KDW�
YH� DUN�� ����� D\QÕ� KDVWDODUGD� LPSODQW� GHVWHNOL� RYHUGHQ�
WXUH� SURWH]OHU� LOH� NODVLN� WDP� SURWH]OHU� DUDVÕQGD� oL÷QHPH�
HWNLQOL÷L� YH� KDVWD� PHPQXQL\HWLQL� NDUúÕODúWÕUDQ� ELU� oDOÕú�
PD� \�U�WP�úW�U�� 6RQXoODU�� LPSODQW� GHVWHNOL� RYHUGHQWXUH�
SURWH]OHULQ� KDVWD� PHPQXQL\HWL� YH� oL÷QHPH� YHULPOLOL÷L�
DoÕVÕQGDQ�L\LOHúPH�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU��$\UÕFD��
6KDUPD�YH� DUN�� ����� LPSODQW�GHVWHNOL� RYHUGHQWXUH�SURWH�
]OHULQ�oL÷QHPH�HWNLQOL÷L��oL÷QHPH�ÕVÕUPD�NXYYHWL�YH�JHQHO�
KDVWD�PHPQXQL\HWL� DoÕVÕQGDQ� NODVLN� WDP� SURWH]OHUH� J|UH�
DYDQWDMODUÕQÕ�YXUJXODPÕúWÕU��6RQXo�RODUDN�\DSÕODQ�DUDúWÕU�
PDODUGD�GD�J|U�OG�÷���]HUH�LPSODQW�GHVWHNOL�RYHUGHQWXUH�
SURWH]OHULQ�KDVWD�PHPQXQL\HWL�YH�\DúDP�NDOLWHVL�DoÕVÕQGDQ�
GDKD��VW�Q�VRQXoODU�VXQGX÷X�¿NULQL�GHVWHNOHPHNWHGLU�

dDOÕúPDGD�� .ODVLN� WDP� SURWH]� YH� LPSODQW� GHVWHNOL� SUR�
WH]� NXOODQDQ� KDVWDODUÕQ�PHPQXQL\HW� RUDQODUÕ� GHPRJUD¿N�
|]HOOLNOHUH� J|UH� LQFHOHQPLúWLU�� 7DEOR� ���� �<DúD� *|UH�
0HPQXQL\HW���.ODVLN�WDP�SURWH]�NXOODQDQ�KDVWDODUGD�\DúD�
J|UH�HVWHWLN� �S� ��������� oL÷QHPH� �S� ���������NRQXúPD�
�S� � �������� WXWXFXOXN� �S� � �������� UDKDWOÕN� �S� � �������
YH�WHPL]OHQHELOLUOLN��S� ��������PHPQXQL\HW�G�]H\OHULQGH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�EXOXQPDPÕúWÕU��%HQ]HU�

Tablo 10. øPSODQW��VW��WDP�SURWH]�
KDVWDODUÕQGD�|÷UHQLP�GXUXPODUÕQD�
J|UH�PHPQXQL\HW�GH÷HUOHQGLULOPHVL
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úHNLOGH�� LPSODQW� GHVWHNOL� SURWH]� NXOODQDQ� KDVWDODUGD� GD�
\DúD� J|UH�PHPQXQL\HW� G�]H\OHULQGH� �HVWHWLN� S�  � �������
oL÷QHPH� S�  � ������� NRQXúPD� S�  � ������� WXWXFXOXN� S�  �
�������UDKDWOÕN�S� ��������WHPL]OHQHELOLUOLN�S� ��������DQ�
ODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��

7DEOR������&LQVL\HWH�*|UH�0HPQXQL\HW���.ODVLN�WDP�SUR�
WH]�NXOODQDQ�KDVWDODUGD��FLQVL\HWH�J|UH�HVWHWLN��S� ���������
oL÷QHPH��S� ��������PHPQXQL\HWL�DoÕVÕQGDQ� IDUN�EXOXQ�
PD]NHQ�� NRQXúPD� �S�  � �������� WXWXFXOXN� �S�  � ��������
UDKDWOÕN� �S�  � ������� YH� WHPL]OHQHELOLUOLN� �S�  � �������
DoÕVÕQGDQ�HUNHNOHU�OHKLQH�DQODPOÕ�IDUNODU�WHVSLW�HGLOPLúWLU��
øPSODQW�GHVWHNOL� SURWH]�NXOODQDQ�KDVWDODUGD� LVH� FLQVL\HWH�
J|UH�PHPQXQL\HW�RUDQODUÕQGD�HVWHWLN��S ��������oL÷QHPH�
�S� ���������NRQXúPD��S� ���������WXWXFXOXN��S� ���������
UDKDWOÕN��S� ��������YH�WHPL]OHQHELOLUOLN��S� ��������DoÕVÕQ�
GDQ�DQODPOÕ�ELU�IDUN�EXOXQPDPÕúWÕU��

7DEOR������*HOLU�'�]H\LQH�*|UH�0HPQXQL\HW���.ODVLN�WDP�
SURWH]�NXOODQDQ�KDVWDODUGD�JHOLU�G�]H\LQH�J|UH�HVWHWLN��S� �
��������oL÷QHPH��S� ���������NRQXúPD��S� ���������WXWXFX�
OXN��S� ���������UDKDWOÕN��S� ��������YH�WHPL]OHQHELOLUOLN��S�
 ��������PHPQXQL\HW�G�]H\OHUL�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
EXOXQPDPÕúWÕU��øPSODQW�GHVWHNOL�SURWH]�NXOODQDQ�KDVWDODU�
GD�GD�JHOLU�G�]H\LQH�J|UH�PHPQXQL\HW�RUDQODUÕQGD�HVWHWLN�
�S� ���������oL÷QHPH��S� ���������NRQXúPD��S� ���������
WXWXFXOXN��S� ���������WHPL]OHQHELOLUOLN��S� ��������DoÕVÕQ�
GDQ�IDUN�EXOXQPDPÕú��\DOQÕ]FD�UDKDWOÕN�PHPQXQL\HWLQGH�
DQODPOÕ�ELU�IDUN�VDSWDQPÕúWÕU��S� ���������

7DEOR�������(÷LWLP�'�]H\LQH�*|UH�0HPQXQL\HW���.ODVLN�
WDP� SURWH]� NXOODQDQ� KDVWDODUGD� H÷LWLP� G�]H\LQH� J|UH�
oL÷QHPH� PHPQXQL\HWLQGH� DQODPOÕ� ELU� IDUN� EXOXQPXú�
WXU��S� ���������DQFDN�HVWHWLN��S� ���������NRQXúPD��S� �
��������WXWXFXOXN��S� ���������UDKDWOÕN��S� ��������YH�WHP�
L]OHQHELOLUOLN��S� ��������DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�WHVSLW�
HGLOPHPLúWLU��øPSODQW�GHVWHNOL�SURWH]�NXOODQDQ�KDVWDODUGD�
LVH� HVWHWLN� �S�  � �������� NRQXúPD� �S �������� UDKDWOÕN� �S�
 � ������� PHPQXQL\HW� G�]H\OHULQGH� DQODPOÕ� IDUNODU� EX�
OXQPXú�� oL÷QHPH� �S�  � �������� WXWXFXOXN� �S�  � ������� YH�
WHPL]OHQHELOLUOLN� �S�  � ������� DoÕVÕQGDQ� LVH� DQODPOÕ� IDUN�
EXOXQPDPÕúWÕU�� øNEDO� YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ�
DUDúWÕUPD��NODVLN�WDP�SURWH]�NXOODQDQ�KDVWDODU�LOH�LPSODQW�
GHVWHNOL� SURWH]� NXOODQDQ� KDVWDODU� DUDVÕQGDNL� PHPQXQL�
\HW� RUDQODUÕQÕ� NDSVDPOÕ� ELU� úHNLOGH� LQFHOHPLú� YH� oHúLWOL�
GHPRJUD¿N� |]HOOLNOHULQ� EX� IDUNOÕOÕNODU� �]HULQGH� |QHPOL�
ELU� HWNLVL� ROGX÷XQX� RUWD\D� NR\PXúWXU�� øPSODQW� GHVWHNOL�
SURWH]�NXOODQDQ�KDVWDODUÕQ��V�UHNOL�RODUDN�NODVLN�WDP�SUR�
WH]� NXOODQDQ� KDVWDODUD� NÕ\DVOD� GDKD� \�NVHN�PHPQXQL\HW�
G�]H\OHUL�ELOGLUGLNOHUL�VDSWDQPÕúWÕU��g]HOOLNOH�$÷Õ]�6D÷OÕ÷Õ�
(WNL� 3UR¿OL� �2+,3�� DQNHWLQLQ� NXOODQÕOGÕ÷Õ� oDOÕúPDODUGD��
PDQGLEXODU� LPSODQW� GHVWHNOL� WDP� SURWH]OHULQ� JHOHQHNVHO�
PDQGLEXODU� WDP� SURWH]OHUH� J|UH� KDVWD� PHPQXQL\HWLQL�
|QHPOL�|Oo�GH�DUWÕUGÕ÷Õ�EHOLUWLOPLúWLU��0DUWtQ�$UpV�YH�DUN��
����� LPSODQW� GHVWHNOL� SURWH]OHUOH� WHGDYL� HGLOHQ� JHULDWULN�
KDVWDODUÕQ��SURWH]LQ�W�U�QGHQ�ED÷ÕPVÕ]�RODUDN��JHOHQHNVHO�
SURWH]� NXOODQDQ� KDVWDODUGDQ� GDKD� ID]OD�PHPQXQL\HW� VHU�
JLOHGLNOHULQL�YXUJXOD\DUDN�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��

'HPLUHNLQ� YH� (UWHQ� ����� � LOH� 6XEUDPDQLDQ� YH� DUN�� �����
WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDODUD�J|UH��\Dú�YH�|QFHNL�SURWH]�
GHQH\LPL� JLEL� GHPRJUD¿N� IDNW|UOHU� GH� KDVWD� PHPQXQL�
\HWLQGH�|QHPOL�ELU�URO�R\QDPDNWDGÕU��'DKD�JHQo�KDVWDODU�
YH�GDKD�|QFH�SURWH]�NXOODQPD�GHQH\LPL�RODQ�NLúLOHU��LP�
SODQW�GHVWHNOL�SURWH]OHULQ�GDKD� L\L� UHWDQVL\RQ�YH�VWDELOLWH�
VD÷ODPDVÕ�QHGHQL\OH�GDKD�\�NVHN�PHPQXQL\HW�G�]H\OHUL�
ELOGLUPH�H÷LOLPLQGHGLU��.KRVKKDO�YH�DUN�������PDQGLEXODU�
LPSODQW�GHVWHNOL�RYHUGHQWXUH�NXOODQDQ�KDVWDODUÕQ��JHOHQHN�
VHO�SURWH]�NXOODQDQ�KDVWDODUD�NÕ\DVOD�|QHPOL�|Oo�GH�GDKD�
ID]OD�PHPQXQL\HW� \DúDGÕ÷ÕQÕ� WHVSLW� HWPLú�YH� LPSODQW� UH�
WDQVL\RQXQXQ�KDVWD�GHQH\LPOHULQL�L\LOHúWLUPHGHNL�|QHPLQL�
YXUJXODPÕúWÕU��$\UÕFD��.KDOLNDU�YH�DUN�������LOH�5RFFX]]R�
YH�DUN�������LPSODQW�VD\ÕVÕQÕQ�GD�PHPQXQL\HWL�HWNLOH\HEL�
OHFH÷LQL�EHOLUWPLúWLU��|]HOOLNOH�G|UW�LPSODQWOD�GHVWHNOHQHQ�
RYHUGHQWXUH
ODUÕQ�� LNL� LPSODQWOD� GHVWHNOHQHQOHUH� NÕ\DVOD�
GDKD� \�NVHN� PHPQXQL\HW� VRQXoODUÕ� YHUGL÷L� J|]OHPOHQ�
PLúWLU��$O�=XEHLGL�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�DUDúWÕU�
PD��LPSODQW�GHVWHNOL�RYHUGHQWXUH
ODUGD�NXOODQÕODQ�ED÷ODQWÕ�
VLVWHPLQLQ�W�U�Q�Q�KDVWD�PHPQXQL\HWLQL�HWNLOH\HELOHFH÷L�
QL�RUWD\D�NR\PXúWXU��%D]Õ�ED÷ODQWÕ�VLVWHPOHULQLQ��GL÷HUOHU�
LQH�NÕ\DVOD�GDKD�L\L�WXWXFXOXN�YH�VWDELOLWH�VD÷ODGÕ÷Õ�YH�EX�
GXUXPXQ�PHPQXQL\HW� G�]H\OHULQL� DUWÕUGÕ÷Õ� EHOLUWLOPLúWLU��
$\UÕFD��6KDUND�YH�DUN�������LOH�%RYHQ�YH�DUN�������oDOÕúPD�
ODUÕQGD��KDVWDODUÕQ�LPSODQW�GHVWHNOL�SURWH]OHUL�NXOODQÕUNHQ�
\DúDP� NDOLWHOHULQLQ� YH� |]� VD\JÕODUÕQÕQ� JHOHQHNVHO� SURWH]�
VHoHQHNOHULQH�J|UH�DUWWÕ÷ÕQÕ�ELOGLUGL÷L�YXUJXODQPDNWDGÕU�

dDOÕúPD\D�WRSODPGD����KDVWD�GDKLO�HGLOPLúWLU��$QFDN��EX�
VÕQÕUOÕ� |UQHNOHP� E�\�NO�÷��� HOGH� HGLOHQ� EXOJXODUÕQ� GDKD�
JHQLú�ELU�SRS�ODV\RQD�JHQHOOHQHELOLUOL÷LQL�|QHPOL�|Oo�GH�
VÕQÕUOD\DELOLU�� gUQHNOHP� E�\�NO�÷�Q�Q� DUWÕUÕOPDVÕ�� EXO�
JXODUÕQ� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\LQL� \�NVHOWHELOLU� YH�
VRQXoODUÕQ�GDKD�J�YHQLOLU�ELU�úHNLOGH�JHQHOOHQPHVLQH�ROD�
QDN� VD÷OD\DELOLU��$\UÕFD��|UQHNOHPLQ�oHúLWOLOL÷L�GH�|QHP�
OL� ELU� IDNW|UG�U�� )DUNOÕ� GHPRJUD¿N� |]HOOLNOHU� YH� NOLQLN�
GXUXPODU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD�� IDUNOÕ� \Dú�
JUXSODUÕ�� FLQVL\HWOHU�� NLúLOLN� |]HOOLNOHUL� YH� |QFHNL� SURWH]�
GHQH\LPOHULQLQ� KDVWD� PHPQXQL\HWL� �]HULQGH� |QHPOL� HW�
NLOHUL� RODELOLU�� %X� QHGHQOH�� GDKD� E�\�N� YH� KHWHURMHQ� ELU�
|UQHNOHP�JUXEXQXQ�NXOODQÕOPDVÕ��GDKD�VD÷ODP�YH�JHQHO�
OHQHELOLU�VRQXoODU�HOGH�HGLOPHVLQH�RODQDN�WDQÕ\DFDNWÕU�

g]HOOLNOH� KDVWD� PHPQXQL\HWLQL� HWNLOH\HELOHFHN� SVLNROR�
MLN� YH� GHQH\LPVHO� IDNW|UOHULQ� GDKD� D\UÕQWÕOÕ� ELU� úHNLOGH�
LQFHOHQPHVL� |QHPOLGLU�� dDOÕúPDPÕ]GD� J|]OHPOHQHQ� ED]Õ�
H÷LOLPOHU��GDKD�JHQo�\Dú�JUXSODUÕQGDNL�ELUH\OHULQ�YH�GDKD�
|QFH� SURWH]� NXOODQPÕú� RODQ� KDVWDODUÕQ�� LPSODQW� GHVWHNOL�
SURWH]OHUGHQ�GDKD�\�NVHN�G�]H\GH�PHPQXQL\HW�ELOGLUPH�
H÷LOLPLQGH�ROGXNODUÕQÕ� J|VWHUPHNWHGLU��%X�EXOJX�� \Dú� YH�
|QFHNL� SURWH]� GHQH\LPLQLQ�� KDVWD�PHPQXQL\HWL� �]HULQGH�
|QHPOL� ELU� HWNL\H� VDKLS� RODELOHFH÷LQL� G�ú�QG�UPHNWHGLU��
'DKD�JHQo�ELUH\OHULQ�JHQHOOLNOH�GDKD�\�NVHN�EHNOHQWLOHUH�
VDKLS�ROPDODUÕ�YH�LPSODQW�WHNQRORMLOHULQH�NDUúÕ�GDKD�DoÕN�
ROPDODUÕ��RQODUÕQ�PHPQXQL\HW�G�]H\OHULQL�DUWÕUÕ\RU�RODELO�
LU��gWH�\DQGDQ��|QFHNL�SURWH]�NXOODQÕPÕQD�VDKLS�ELUH\OHU��
\HQL� WHGDYL�\|QWHPOHULQL�YH� WHNQRORMLOHUL�GDKD� L\L�GH÷HU�
OHQGLUHELOHFHN�GHQH\LPH�VDKLS�RODELOLUOHU��EX�GD�PHPQXQL�
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\HW�G�]H\OHULQL�HWNLOH\HELOLU�
%XQXQ� \DQÕ� VÕUD�� NLúLOLN� WLSOHULQLQ� KDVWD� PHPQXQL\HWLQH�
HWNLVL�GH�GLNNDWH� DOÕQPDVÕ�JHUHNHQ�ELU�GL÷HU�|QHPOL� IDN�
W|UG�U�� .LúLOLN� |]HOOLNOHUL�� ELUH\OHULQ� VD÷OÕN� KL]PHWOHULQH�
\DNODúÕPODUÕQÕ�� WHGDYL\H� X\XPODUÕQÕ� YH� WHGDYL� VRQUDVÕ�
EHNOHQWLOHULQL� |QHPOL� |Oo�GH� HWNLOH\HELOLU��gUQH÷LQ�� GX\�
JXVDO�YH�QHYURWLN�NLúLOLN�|]HOOLNOHULQH�VDKLS�ELUH\OHU��WHGDYL�
V�UHFLQH�GDKD�\�NVHN�ND\JÕ�YH�HQGLúH�LOH�\DNODúDELOLU��EX�
GD� JHQHO�PHPQXQL\HWOHULQL� ROXPVX]� \|QGH� HWNLOH\HELOLU��
%XQD�NDUúÕQ��GDKD�DoÕN�¿NLUOL�YH�L\LPVHU�NLúLOLN�|]HOOLNOHUL�
WDúÕ\DQ�ELUH\OHU��WHGDYL�V�UHFLQH�GDKD�ROXPOX�\DNODúDELOLU�
YH�GDKD�\�NVHN�G�]H\GH�PHPQXQL\HW�ELOGLUHELOLUOHU�

%X�SVLNRORMLN�YH�GHQH\LPVHO�IDNW|UOHULQ�GDKD�NDSVDPOÕ�ELU�
úHNLOGH� HOH� DOÕQPDVÕ�� KDVWD�PHPQXQL\HWLQLQ� NLúLVHO� |]HO�
OLNOHUOH�RODQ�LOLúNLVLQL�GDKD�L\L�DQODPDPÕ]D�RODQDN�WDQÕ\D�
FDNWÕU��%X� W�U� IDNW|UOHULQ� DQDOL]� HGLOPHVL�� NOLQLN� SUDWLNWH�
KDVWD� PHPQXQL\HWLQL� DUWÕUPD\D� \|QHOLN� GDKD� KHGHÀHQ�
PLú� YH� ELUH\VHOOHúWLULOPLú� \DNODúÕPODUÕQ� JHOLúWLULOPHVLQH�
\DUGÕPFÕ�RODELOLU��gUQH÷LQ��WHGDYL�V�UHFL�VÕUDVÕQGD�NLúLVHO�
IDNW|UOHULQ�GLNNDWH�DOÕQPDVÕ��KHU�ELU�KDVWDQÕQ�LKWL\DoODUÕQD�
X\JXQ�|]HOOHúWLULOPLú�ELU�\DNODúÕP�JHOLúWLULOPHVLQH�RODQDN�
VD÷OD\DELOLU�

6RQXo�RODUDN�� oDOÕúPDPÕ]GD� HOGH� HGLOHQ�EXOJXODUÕQ�GDKD�
JHQLú� ELU� |UQHNOHPGH� WHVW� HGLOPHVL�� KDVWD� PHPQXQL\HWL�
LOH� LOJLOL� ELUH\VHO� IDUNOÕOÕNODUÕQ� GDKD� QHW� ELU� úHNLOGH� RUWD�
\D�NRQPDVÕQD�RODQDN�WDQÕ\DFDNWÕU��%X�W�U�IDNW|UOHULQ�GDKD�
D\UÕQWÕOÕ� úHNLOGH�HOH�DOÕQPDVÕ��NOLQLN�X\JXODPDODUGD�GDKD�
HWNLOL�YH�KDVWD�RGDNOÕ�NDUDUODU�DOÕQPDVÕQD�NDWNÕ�VD÷OD\DELO�
LU��'DKD�JHQLú�ELU�|UQHNOHPGH�\DSÕODFDN�EHQ]HU�oDOÕúPDODU��
KHP�WHGDYL�\|QWHPOHULQLQ�HWNLQOL÷LQL�KHP�GH�KDVWD�PHP�
QXQL\HWLQL�GDKD�L\L�DQOD\DUDN��NOLQLN�NDUDU�GHVWHN�VLVWHP�
OHULQLQ� JHOLúWLULOPHVLQH� \DUGÕPFÕ� RODELOLU��%X� GR÷UXOWXGD��
KDVWD� PHPQXQL\HWLQLQ� L\LOHúWLULOPHVL� YH� WHGDYL� V�UHoOHU�
LQLQ� RSWLPL]H� HGLOPHVL� DGÕQD�� SVLNRORMLN�� GHPRJUD¿N� YH�
GHQH\LPVHO� IDNW|UOHULQ� GDKD� GHULQOHPHVLQH� LQFHOHQPHVL�
JHUHNPHNWHGLU�

SONUÇ
dDOÕúPDQÕQ�VÕQÕUODUÕ�GDKLOLQGH��

6RQXo�RODUDN��LPSODQW�GHVWHNOL�WDP�SURWH]OHULQ��NODVLN�WDP�
SURWH]OHUH� NÕ\DVOD� KDVWD� PHPQXQL\HWL� YH� \DúDP� NDOLWH�
VL� DoÕVÕQGDQ�GDKD��VW�Q�ROGX÷X�EHOLUOHQPLúWLU��*HOHFHNWH�
\DSÕODFDN�oDOÕúPDODU��IDUNOÕ�KDVWD�JUXSODUÕ�YH�SURWH]�WLSOHUL�
�]HULQGH� GDKD� NDSVDPOÕ� DQDOL]OHU� \DSDUDN� EX� EXOJXODUÕ�
GHVWHNOH\HELOLU�YH�JHQLúOHWHELOLU�

<D]DUODUÕQ�.DWNÕVÕ�
)LNLU�.DYUDP��(�*���=�.���)�%���7DVDUÕP��(�*���=�.���)�%���
'HQHWOHPH�'DQÕúPDQOÕN��(�*���=�.��� )�%���9HUL�7RSODPD�
YH�øúOHPH��2�1�$���.D\QDN�7DUDPDVÕ��(�*���=�.���0DNDOH�
<D]ÕPÕ��(�*���=�.���)�%���(OHúWLUHO�øQFHOHPH��)�%��

)LQDQVDO�YH\D�0DOL�'HVWHN�
+HUKDQJL�ELU�¿QDQVDO�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ELOGLULOPHPHNWHGLU�

(WLN�.XUXO�2QD\�%LOJLVL�
$WDW�UN� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN� $UDúWÕUPDODU�
(WLN�.XUXOX��.$(.�����������

<DúD� *|UH� 0HPQXQL\HW�� NODVLN� WDP� SURWH]� YH� LP�
SODQW� GHVWHNOL� SURWH]� NXOODQDQ� KDVWDODUÕQ� PHPQXQL\HW
RUDQODUÕ� � GHPRJUD¿N� |]HOOLNOHUH� J|UH� LQFHOHQPLúWLU��
.ODVLN�WDP�SURWH]�NXOODQDQ�KDVWDODUGD�\DúD�J|UH�HVWHWLN�
�S� ���������oL÷QHPH��S� ���������NRQXúPD��S� ���������
WXWXFXOXN��S� ���������UDKDWOÕN��S� ��������YH�WHPL]OHQ
HELOLUOLN� �S�  � ������� PHPQXQL\HW� G�]H\OHULQGH� LVWDWLV
WLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�� %HQ]HU�
úHNLOGH�� LPSODQW� GHVWHNOL� SURWH]� NXOODQDQ� KDVWDODUGD� GD�
\DúD�J|UH�PHPQXQL\HW�G�]H\OHULQGH��HVWHWLN�S� ��������
oL÷QHPH� S�  � ������� NRQXúPD� S ������� WXWXFXOXN� S�  �
������� UDKDWOÕN� S�  � ������� WHPL]OHQHELOLUOLN� S�  � �������
DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��

��

&LQVL\HWH�*|UH�0HPQXQL\HW��.ODVLN� WDP� SURWH]� NXO�
ODQDQ� KDVWDODUGD�� FLQVL\HWH� J|UH� HVWHWLN� �S ��������
oL÷QHPH� �S�  � ������� PHPQXQL\HWL� DoÕVÕQGDQ� IDUN�
EXOXQPD]NHQ�� NRQXúPD� �S�  � �������� WXWXFXOXN� �S�  �
�������� UDKDWOÕN� �S� ��������YH� WHPL]OHQHELOLUOLN� �S� �
�������DoÕVÕQGDQ�HUNHNOHU�OHKLQH�DQODPOÕ�IDUNODU�WHVSLW�
HGLOPLúWLU��øPSODQW�GHVWHNOL�SURWH]�NXOODQDQ�KDVWDODUGD�
LVH� FLQVL\HWH� J|UH�PHPQXQL\HW� RUDQODUÕQGD� HVWHWLN� �S�
 ���������oL÷QHPH��S� ���������NRQXúPD��S� ���������
WXWXFXOXN��S� ���������UDKDWOÕN��S� ��������YH�WHPL]OHQ�
HELOLUOLN��S� ��������DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDPÕúWÕU��

��
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7KRPDVRQ� -0�� /XQG� -3�� &KHKDGH�$�� )HLQH� -6��
3DWLHQW� VDWLVIDFWLRQ� ZLWK� PDQGLEXODU� LPSODQW�
RYHUGHQWXUHV�DQG�FRQYHQWLRQDO�GHQWXUHV���PRQWKV�
DIWHU�GHOLYHU\��,QW�-�3URVWKRGRQW�����������������

7KH�*ORVVDU\�RI�3URVWKRGRQWLF�7HUPV��-�3URVWKHWLF�
'HQW�����������H����

$ZDG�0$��/XQG�-3��'XIUHVQH�(��)HLQH�-6��&RP�
SDULQJ� WKH� HI¿FDF\� RI� PDQGLEXODU� LPSODQW�UH�
WDLQHG� RYHUGHQWXUHV� DQG� FRQYHQWLRQDO� GHQWXUHV�
DPRQJ�PLGGOH�DJHG�HGHQWXORXV�SDWLHQWV��VDWLVIDF�
WLRQ�DQG�IXQFWLRQDO�DVVHVVPHQW��,QW�-�3URVWKRGRQW��
���������������

0DX�-��%HKQHNH�$��%HKQHNH�1��)ULW]HPHLHU�&8��
*RPH]�5RPDQ�*��G
+RHGHW�%��5DQGRPL]HG�PXO�
WLFHQWHU� FRPSDULVRQ� RI� �� ,0]� DQG� ��736� VFUHZ�
LPSODQWV�VXSSRUWLQJ�EDU�UHWDLQHG�RYHUGHQWXUHV� LQ�
����HGHQWXORXV�PDQGLEOHV��,QW�-�2UDO�0D[LOORIDF�
,PSODQWV������������������

5HGIRUG� 0�� 'UXU\� 7)�� .LQJPDQ�$�� %URZQ� /-��
'HQWXUH� XVH� DQG� WKH� WHFKQLFDO� TXDOLW\� RI� GHQ�
WDO� SURVWKHVHV� DPRQJ� SHUVRQV� ������ \HDUV� RI�
DJH�� 8QLWHG� 6WDWHV�� ����������� -� 'HQW� 5HV��
���������������

$VVXQomR�:*��%DUmR�9$��'HOEHQ�-$��*RPHV�($��
7DEDWD� /)��$� FRPSDULVRQ� RI� SDWLHQW� VDWLVIDFWLRQ�
EHWZHHQ� WUHDWPHQW� ZLWK� FRQYHQWLRQDO� FRPSOHWH�
GHQWXUHV�DQG�RYHUGHQWXUHV�LQ�WKH�HOGHUO\��D�OLWHUD�
WXUH�UHYLHZ��*HURGRQWRORJ\������������������

'RXQGRXODNLV�-+��(FNHUW�6(��/LQGTXLVW�&&��-HI�
IFRDW�0.��7KH�LPSODQW�VXSSRUWHG�RYHUGHQWXUH�DV�
DQ�DOWHUQDWLYH�WR�WKH�FRPSOHWH�PDQGLEXODU�GHQWXUH��
-�$P�'HQW�$VVRF������������������

7KRPDVRQ�-0��7KH�0F*LOO�&RQVHQVXV�6WDWHPHQW�
RQ�2YHUGHQWXUHV��0DQGLEXODU���LPSODQW�RYHUGHQ�
WXUHV�DV�¿UVW�FKRLFH�VWDQGDUG�RI�FDUH� IRU�HGHQWX�
ORXV� SDWLHQWV�� (XU� -� 3URVWKRGRQW� 5HVWRU� 'HQW��
��������������

)HLQH� -6�� &DUOVVRQ�*(��$ZDG�0$�� &KHKDGH�$��
'XQFDQ� :-�� *L]DQL� 6�� 7KH� 0F*LOO� FRQVHQVXV�
VWDWHPHQW� RQ� RYHUGHQWXUHV�� 0DQGLEXODU� WZR�LP�
SODQW� RYHUGHQWXUHV� DV� ¿UVW� FKRLFH� VWDQGDUG� RI�
FDUH� IRU� HGHQWXORXV� SDWLHQWV��0RQWUHDO�� 4XHEHF��
0D\��������������,QW�-�2UDO�0D[LOORIDF�,PSODQWV��
��������������

.L\DN�$��%HDFK�%��:RUWKLQJWRQ�3��7D\ORU�7��%R�
OHQGHU�&��(YDQV� -��7KH� SV\FKRORJLFDO� LPSDFW� RI�
RVVHRLQWHJUDWHG�GHQWDO�LPSODQWV��,QW�-�2UDO�0D[LO�
ORIDF�,PSODQWV��������������

&LELUND�50��5D]]RRJ�0��/DQJ�%5��&ULWLFDO�HYDO�
XDWLRQ�RI�SDWLHQW�UHVSRQVHV�WR�GHQWDO�LPSODQW�WKHU�
DS\��-�3URVWKHW�'HQW�����������������

$ER]DHG�+:��(O�:DVHHI�)$��3DWLHQW�VDWLVIDFWLRQ�
DQG�RUDO�KHDOWK�V±� UHODWHG�TXDOLW\�RI� OÕIH� IRU�VLQ�
JOH���LPSODQW�PDQGLEXODU�RYHUGHQWXUHV�UHLQIRUFHG�
E\� FREDOW� FKURPLXP� RU� SHHN� IUDPHZRUN� YHUVXV�
FRQYHQWLRQDO�FRPSOHWH�GHQWXUH��D�FURVVRYHU�WULDO��
$OH[DQGULD�'HQW�-�����������������

*HFNLOL�2��%LOKDQ�+��0XPFX�(��'D\DQ�&��<DEXO�
$��	�7XQFHU�1��&RPSDULVRQ�RI�SDWLHQW� VDWLVIDF�
WLRQ��TXDOLW\�RI�OLIH��DQG�ELWH�IRUFH�EHWZHHQ�HOGHUO\�
HGHQWXORXV�SDWLHQWV�ZHDULQJ�PDQGLEXODU� WZR�LP�
SODQW� �� VXSSRUWHG�RYHUGHQWXUHV�DQG�FRQYHQWLRQDO�
FRPSOHWH�GHQWXUHV�DIWHU���\HDUV��6SHFLDO�&DUH� LQ�
'HQWLVWU\�����������������

%KDW� 6�� &KRZGKDU\� 5�� 0DKRRUNDU� 6�� &RPSDU�
LVRQ� RI� PDVWLFDWRU\� HI¿FLHQF\�� SDWLHQW� VDWLVIDF�
WLRQ�IRU�VLQJOH��WZR��DQG�WKUHH�LPSODQWV�VXSSRUWHG�
RYHUGHQWXUH� LQ� WKH� VDPH�SDWLHQW�� D� SLORW� VWXG\�� -�
,QGLDQ�3URVWKRGRQW�6RF����������������

6KDUPD�$-��1DJUDWK�5��/DKRUL�0��$�FRPSDUDWLYH�
HYDOXDWLRQ�RI�FKHZLQJ�HI¿FLHQF\��PDVWLFDWRU\�ELWH�
IRUFH�� DQG� SDWLHQW� VDWLVIDFWLRQ� EHWZHHQ� FRQYHQ�
WLRQDO�GHQWXUH�DQG�LPSODQW�VXSSRUWHG�PDQGLEXODU�
RYHUGHQWXUH�� DQ� LQ�YLYR� VWXG\�� -� ,QGLDQ�3URVWKR�
GRQW�6RF�����������������

,NEDO�/.��.HUHP�.��5DY]D�(��'DPOD�8��$KPHW�
d��%�OHQW�.��6WHSKDQ�(��(YDOXDWLRQ� RI� RUDO� VWH�
UHRJQRVLV�LQ�UHODWLRQ�WR�WDFWLOH�DELOLW\�DQG�SDWLHQW�
VDWLVIDFWLRQ��-�2UDO�,PSODQWRO�����������������

0DUWtQ�$UHV�0��%DURQD�'RUDGR�&��*XLVDGR�0R\D�
%��0DUWtQH]�5RGUtJXH]� 1�� &RUWpV�%UHWyQ�%ULQN�
PDQQ� -�� 0DUWtQH]�*RQ]iOH]� -0�� 3URVWKHWLF� K\�
JLHQH�DQG�IXQFWLRQDO�HI¿FDF\�LQ�FRPSOHWHO\�HGHQ�
WXORXV� SDWLHQWV�� VDWLVIDFWLRQ� DQG� TXDOLW\� RI� OLIH�
GXULQJ� D� ��\HDU� IROORZ�XS�� &OLQ� 2UDO� ,PSODQWV�
5HV�����������������

'HPLUHNLQ�=%��(UWHQ�(��(YDOXDWLRQ�RI�TXDOLW\�RI�
OLIH�UHODWHG�WR�RUDO�KHDOWK�DIWHU�GLIIHUHQW�SURVWKHWLF�
WUHDWPHQWV� LQ� HGHQWXOLVP�SDWLHQWV�� -�2UDO�+HDOWK�
'HQW�����������������

6XEUDPDQLDQ� '�� *RYLQGDUDMXOX� 57�� 1DUD\DQDQ�
9�� .DOLPXWKX� 1'�� &RPSDULVRQ� RI� H[SHFWDWLRQ�
DQG� VDWLVIDFWLRQ� DPRQJ� QHZ� DQG� H[LVWLQJ� GHQ�
WXUH�ZHDUHUV� DQG� FRUUHODWLRQ� RI� GXUDWLRQ� RI� SUH�
YLRXV�GHQWXUH�ZHDULQJ�H[SHULHQFH� WR� VDWLVIDFWLRQ�
LQ�FRPSOHWHO\�HGHQWXORXV�SDWLHQWV��D�SLORW�VWXG\��-�
,QGLDQ�3URVWKRGRQW�6RF�����������������
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25.

9DIDHH�)��$WLEHK�($��0RUDGL�2��5DVWHJDUIDUG�1��
*KDGHUPDU]L� .�� 6KDUL¿� 6�� (YDOXDWLRQ� RI� VDWLV�
IDFWLRQ�OHYHO�LQ�SDWLHQWV�ZLWK�PDQGLEXODU�LPSODQW�
VXSSRUWHG� RYHUGHQWXUHV�� $YLFHQQD� -� 'HQW� 5HV��
���������

%KDQGDUH� 9�� 'DQJH� 63�� .KDOLNDU� $�� .KDOLNDU�
6�� ,PSODQW� VXSSRUWHG� RYHUGHQWXUH�� D� VWHS� DKHDG�
IURP� HGHQWXOLVP� ,QW� -� 2UDO� ,PSODQWRO� &OLQ� 5HV��
�������������

5RFFX]]R� 0�� %RQLQR� )�� *DXGLRVR� /�� =ZDKOHQ�
0��0HLMHU�+-��:KDW�LV�WKH�RSWLPDO�QXPEHU�RI�LP�
SODQWV� IRU� UHPRYDEOH� UHFRQVWUXFWLRQV"�$�V\VWHP�
DWLF� UHYLHZ� RQ� LPSODQW�VXSSRUWHG� RYHUGHQWXUHV��
&OLQ�2UDO�,PSODQWV�5HV�����������������

$O�=XEHLGL� 0,�� $OVDEHHKD� 1+�� 7KRPVRQ�:0��
3D\QH� $*�� 3DWLHQW� VDWLVIDFWLRQ� ZLWK� PD[LOODU\�
��LPSODQW� RYHUGHQWXUHV� XVLQJ� GLIIHUHQW� DWWDFK�
PHQW� V\VWHPV� RSSRVLQJ� PDQGLEXODU� ��LPSODQW�
RYHUGHQWXUHV�� &OLQ� ,PSODQW� 'HQW� 5HODWHG� 5HV��
��������H�����

6KDUND�5��$EHG�+��+HFWRU�0��2UDO�KHDOWK�UHODWHG�
TXDOLW\�RI� OLIH�DQG�VDWLVIDFWLRQ�RI�HGHQWXORXV�SD�
WLHQWV�XVLQJ�FRQYHQWLRQDO� FRPSOHWH�GHQWXUHV� DQG�
LPSODQW�UHWDLQHG� RYHUGHQWXUHV�� DQ� XPEUHOOD� V\V�
WHPDWLF�UHYLHZ��*HURGRQWRORJ\������������������

%RYHQ� *&�� 5DJKRHEDU� *0�� 9LVVLQN� $�� 0HLMHU�
+-$�� ,PSURYLQJ� PDVWLFDWRU\� SHUIRUPDQFH�� ELWH�
IRUFH�� QXWULWLRQDO� VWDWH� DQG� SDWLHQW
V� VDWLVIDFWLRQ�
ZLWK�LPSODQW�RYHUGHQWXUHV��D�V\VWHPDWLF�UHYLHZ�RI�
WKH�OLWHUDWXUH��-�2UDO�5HKDELO����������������
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ABSTRACT 
Objectives 
,Q�HQGRGRQWLF�WUHDWPHQW��PHDVXULQJ�WKH�IUDFWDO�GLPHQVLRQ�
DQG�SHULDSLFDO�LQGH[�IURP�SHULDSLFDO�LPDJHV�LV�LPSRUWDQW�
HYLGHQFH�LQ�ERWK�GHWHUPLQLQJ�SHULDSLFDO�ERQH�FKDQJHV�DQG�
HYDOXDWLQJ� DSLFDO� SHULRGRQWLWLV��7KH� DLP� RI� WKLV� VWXG\� LV�
WR�HYDOXDWH�WKH�FKDQJHV�REVHUYHG�LQ�WKH�SHULDSLFDO�UHJLRQ�
DIWHU� HQGRGRQWLF� WUHDWPHQW� E\� XVLQJ� WKH� IUDFWDO� DQDO\VLV�
PHWKRG�DQG�PHDVXULQJ�WKH�SHULDSLFDO�LQGH[�

Material and Methods 
3DWLHQWV�EHWZHHQ� WKH�DJHV�RI����DQG����ZLWK� WHHWK�ZLWK-
RXW� LQGLFDWLRQ�IRU�SHULUDGLFXODU�VXUJHU\�ZHUH� LQFOXGHG�LQ�
WKH� VWXG\��&OLQLFDO� DQG� UDGLRORJLFDO� GDWD�ZHUH� HYDOXDWHG�
E\�ORRNLQJ�DW�WKH�LQLWLDO�DQG�FRQWURO�UDGLRJUDSKV�RI�WKH�SD-
WLHQWV�ZKR�XQGHUZHQW�HQGRGRQWLF�WUHDWPHQW��2Q�WKH�SHUL-
DSLFDO�LPDJHV�REWDLQHG�EHIRUH�URRW�FDQDO�WUHDWPHQW�DQG�DI-
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DUHD�FRQVLVWLQJ�RI�UHDFWLYH�ERQH��$IWHUZDUGV��WKH�IUDFWDO�GL-
PHQVLRQ�ZDV�PHDVXUHG�RQ�WKH�VHOHFWHG�DUHDV�XVLQJ�WKH�ER[�
FRXQWLQJ�PHWKRG��3HULDSLFDO�LQGH[�YDOXHV�RQ�WKH�VDPH�UD-
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*ø5øù
$SLNDO�SHULRGRQWLWLV��N|N�NDQDOODUÕQÕQ�EDNWHUL\HO�HQIHNVL\-
RQXQD�NDUúÕ�JHOLúHQ�NRQDN�VDYXQPDVÕQÕQ��SHULDSLNDO�NHPLN�
UH]RUSVL\RQX� RODUDN� NHQGLQL� J|VWHUPHVLGLU��$SLNDO� SHUL-
RGRQWLWLV�\HWLúNLQ�SRS�ODV\RQXQ�\DNODúÕN�����LOD����
VLQL�
HWNLOHU�YH�VLVWHPLN�VD÷OÕN��]HULQGH�GH�]DUDUOÕ�HWNLOHUL�ROD-
ELOLU��%X�QHGHQOH��EX�GXUXPXQ�JHFLNPHGHQ�WHúKLV�HGLOPHVL�
YH�WHGDYL�HGLOPHVL�JHUHNLU��7HGDYL�HGLOPHPHVL��KDVWDOÕ÷ÕQ�
oHYUH� GRNXODUD� \D\ÕOPDVÕQD� YH� FLGGL� NRPSOLNDV\RQ-
ODUD� QHGHQ� RODELOLU��$NXW� DSLNDO� SHULRGRQWLWLVLQ� LON� WDQÕVÕ�
NOLQLN� RODUDN� NRQXODELOLUNHQ�� NURQLN� DSLNDO� SHULRGRQWLWL-
VLQ� WHVSLWL�� DOÕQDQ� UDG\RJUD¿OHUOH� NDUDNWHULVWLN� SHULDSLNDO�
UDG\ROXVHQVLQLQ�WHVSLWL�LOH�\DSÕOÕU������%X�DSLNDO�OH]\RQODU��
JHQLúOHPLú�SHULRGRQWDO� OLJDPHQW� DODQÕ�RODUDN�J|U�Q�U�YH�
HQGRGRQWLN�WHGDYL�J|UP�ú�GLúOHULQ�UDG\RJUD¿N�LQFHOHPHVL�
LOH�WHVSLW�HGLOLU��$QFDN��EX�DSLNDO�OH]\RQODU��|]HOOLNOH�HUNHQ�
G|QHPGH�UDG\RJUD¿N�RODUDN�WHVSLW�HGLOHPHPHNWHGLU�����

0DQGHOEURW� WDUDIÕQGDQ�RUWD\D� DWÕODQ� "fraktal boyut" teri- 
PL�� X\JXQ� WHNQLNOHU� NXOODQÕODUDN� NDQWLWDWLI� RODUDN� DQDOL]�
HGLOHELOHQ�NDUPDúÕN�JHRPHWUL\H�VDKLS�QHVQHOHUL� WDQÕPODU��
)UDNWDO�GDOODQPD�J|VWHUHQ�QHVQHOHULQ�NDUPDúÕNOÕN�VHYL\HVL�
IUDNWDO� ER\XW� DQDOL]� �)$�� LOH� KHVDSODQPDNWD� ROXS�� LQFH-
OHQHQ�GRNXQXQ�PLPDULVLQL�NDUDNWHUL]H�HGHQ�ELU�VD\Õ�RODQ�
IUDNWDO�ER\XWX��)%��YHULU��.HPLN�\R÷XQOX÷XQGDNL�GH÷LúLN-
OLN� SHUL\RGLN� UDG\RJUD¿N� WDNLSOHU� LOH� WHVSLW� HGLOHELOLUNHQ�
VD\ÕVDO�YHUL�ROXúWXUPDN�DPDFÕ\OD�)$�\|QWHPOHUL�NXOODQÕO-
PDNWDGÕU�� 7UDEHN�ODV\RQ� J|VWHUPH� |]HOOL÷LQGHQ� GROD\Õ�
NHPLN�PRUIRORMLVL� GH� IUDNWDO� \DSÕ\D� VDKLSWLU�� 7UDEHN�OHU�
NHPL÷H� LOLúNLQ�GDKD�G�ú�N�)%�GH÷HUOHUL�NHPLNWH� UH]RUS-
VL\RQOD�LOLúNLOHQGLULOLUNHQ��GDKD�E�\�N�)%�GH÷HUOHUL�NHPLN�
\DSÕPÕ�LOH� LOLúNLOHQGLULOGL������(QGRGRQWLN�WHGDYLGH��SHUL-
DSLNDO�J|U�QW�OHUGHQ�)%
QLQ�|Oo�OPHVL��SHULDSLNDO�NHPLN�
GH÷LúLNOLNOHULQLQ�EHOLUOHQPHVL�LoLQ�ID\GDOÕ�ELU�WHúKLV�DUDFÕ�
RODELOLU��6RQ�\ÕOODUGD�)$��N|N�NDQDO�FHUUDKLVL� VRQUDVÕ� L\-
LOHúPHQLQ�NDQWLWDWLI�GH÷HUOHQGLUPHVL�GH�GDKLO�ROPDN��]HUH�
GLú�KHNLPOL÷LQGH�SHN�oRN�DODQGD�X\JXODQPDNWDGÕU�����

3HULDSLNDO� LQGHNV� �3$,��� SHULDSLNDO� GRNX� L\LOHúPHVLQLQ�
UDG\RJUD¿N� LQFHOHPH� LOH�EHOLUOHQGL÷L�oHúLWOL� LQGHNVOHUGHQ�
ELULGLU��5DG\RJUD¿GH� L]OHQHQ�NHPLN�\R÷XQOX÷X�GH÷LúLP-
OHUL��DSLNDO�SHULRGRQWLWLVLQ�YDUOÕ÷ÕQÕQ��LOHUOHPHVLQLQ�YH�L\-
LOHúPHVLQLQ� GH÷HUOHQGLULOPHVLQGH� |QHPOL� ELU� NDQÕWWÕU� �����
3$,�� SHULDSLNDO� GRNXODUÕ� ³VD÷OÕNOÕ´� dan ³úLGGHWOL� SHUL-
RGRQWLWLV´�H�NDGDU���LOH���DUDVÕQGD�VNRUOD\DUDN�NDQDO�WHGD-
YLOHULQLQ�NDOLWHVLQH�ÕúÕN�WXWDU�����

%X� oDOÕúPDQÕQ� DPDFÕ� SHULDSLNDO� OH]\RQOX� GLúOHUGH� X\JX-
ODQDQ�NDQDO� WHGDYLVLQL� WDNLEHQ� OH]\RQ�PHUNH]L�YH� UHDNWLI�
NHPLNWH�PH\GDQD�JHOHQ�UDG\RJUD¿N�GH÷LúLNOLNOHULQ�3$,�YH�
)$�\|QWHPL�LOH�GH÷HUOHQGLULOPHVLGLU�
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GEREÇ ve YÖNTEMLER
gUQHNOHP�VHoLPL�YH�oDOÕúPD�GL]D\QÕ
%X� UHWURVSHNWLI� oDOÕúPD� .DUDPDQR÷OX� 0HKPHWEH\�
hQLYHUVLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQDUDN� �2QD\�
1R�� (���������������������������� +HOVLQNL� 'HNODUD-
V\RQX� 3UHQVLSOHUL¶QH� X\JXQ� RODUDN� \DSÕOGÕ�� ����������
\ÕOODUÕ� DUDVÕQGD� HQGRGRQWLN� WHGDYL� X\JXODQDQ� KDVWDODUÕQ�
EDúODQJÕo�YH���\ÕOOÕN�WDNLS�UDG\RJUDÀDUÕQD�EDNÕODUDN�NOLQLN�
YH�UDG\RORMLN�YHULOHUL�GH÷HUOHQGLULOGL��

dDOÕúPD\D� SHULUDGLN�OHU� FHUUDKL� HQGLNDV\RQX� ROPD\DQ�
SHULDSLNDO�OH]\RQOX�GLúH�VDKLS��������\Dú�DUDVÕQGD�KDVWDODU�
GDKLO�HGLOGL��9HUWLNDO�N|N�NÕUÕ÷Õ�RODQ��FHUUDKL�RODUDN�WHGD-
YL�J|UP�ú�GLúOHU����\ÕOGDQ�GDKD�NÕVD�ELU�V�UH�|QFH�WHGDYL�
J|UP�ú�GLúOHU��DúÕUÕ�GROGXUXOPXú�N|N�NDQDOODUÕ��DoÕN�N|N�
XFX�RODQ�GLúOHU�YH�RVWHRSRUR]��UDúLWL]P��RVWHRPDOD]L��RV-
WHRJHQH]� LPSHUIHNWD��RVWHRSHWUR]��3DJHW�NHPLN�YH�¿EU|]�
GLVSOD]L� JLEL� PHWDEROLN� NHPLN� KDVWDOÕNODUÕ� oDOÕúPD� GÕúÕ�
EÕUDNÕOGÕ�� %X� oDOÕúPDGD� LVWDWLVWLNVHO� DQDOL]LQ� J�YHQLUOL÷L�
LoLQ�HQ�D]����KDVWD�JHUHNOL\GL��dDOÕúPDPÕ]�GDKLO� HGLOPH�
NULWHUOHULQL�NDUúÕOD\DQ����KDVWDQÕQ�����HUNHN�YH����NDGÕQ��
YHULOHULQL�LoHUPHNWHGLU�

5DG\RJUD¿N�0XD\HQH
$UDúWÕUPDPÕ]GD� LQFHOHQHQ� W�P� SHULDSLNDO� UDG\RJUD¿OHU��
�UHWLFLQLQ� |QHULOHUL� GR÷UXOWXVXQGD� ROXúWXUXODQ� UXWLQ� SUR-
WRNRO�NDSVDPÕQGD����N9S���P$�YH�����VQ�ÕúÕQODPD�V�UHVL�
SDUDPHWUHOHULQH� VDKLS� LQWUDRUDO� GLMLWDO� SHULDSLNDO� ;�UD\� FL-
KD]Õ��;�PLQG��$FWHRQ��6DWHOHF��)UDQVD��YH�LNL�ER\XWOX�GLJLWDO�

J|U�QW�OHPH�SOD÷Õ��9LVWD�6FDQ�0LQL�3OXV�'�UU�'HQWDO��$O-
PDQ\D��NXOODQÕODUDN�HOGH�HGLOGL�

(OGH�HGLOHQ�UDG\RJUD¿OHULQ�LQFHOHQPHVL�LoLQ���*%�5$0��
:LQGRZV� ��� 3URIHVVLRQDO� LúOHWLP� VLVWHPL� YH� ����[�����
SLNVHO� o|]�Q�UO�÷H� VDKLS� ����� LQo¶OLN� ÀDW� SDQHO� UHQNOL�
HNUDQOÕ� �/HQRYR� 7KLQN�9LVLRQ� 6��H����� RODQ� ����� *+]�
øQWHO�����1HVLO�L��NXOODQÕOGÕ��

5DG\RJUD¿N�*|U�QW��øúOHPH��)UDNWDO�$QDOL]�
5DG\RJUD¿OHULQ� VWDQGDUGL]DV\RQX� LoLQ�� \�NVHN�
o|]�Q�UO�NO�� µ7,)¶� �7DJJHG� ,PDJH� )LOH�� IRUPDWÕQGD�
ND\GHGLOHQ� W�P� J|U�QW�OHULQ� ER\XWODUÕ� $GREH� 3KRWR-
VKRS�&6���$GREH�6\VWHPV�,QF���6DQ�-RVH��&$��SURJUDPÕ�
\DUGÕPÕ\OD����[����SLNVHO�RODUDN�D\DUODQGÕ��)UDNWDO�ER\XW�
DQDOL]�LoLQ�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�,PDJH�\D]ÕOÕPÕQÕQ�
ELU�V�U�P��RODQ�:LQGRZV�LoLQ����%LW�MDYD�LoHULNOL�,PDJH�
-� Y����� SURJUDPÕ� NXOODQÕOGÕ�� 3URJUDP� LQWHUQHW� �]HULQGHQ�
KWWSV���LPDJHM�QLK�JRY�LM�GRZQORDG�KWPO� DGUHVLQGHQ� LQGL-
ULOGL��gOo�POHU�D\QÕ�J|]OHPFL�WDUDIÕQGDQ����J�Q�DUD\OD���
NH]�WHNUDUODQGÕ�

.|N� NDQDO� WHGDYLVL� �..7�� |QFHVL� HOGH� HGLOHQ� SHULDSLNDO�
J|U�QW�OHU� �]HULQGH� OH]\RQ�PHUNH]L� YH� oHYUH� UHDNWLI� NH-
PLNWHQ�RODFDN�úHNLOGH���[���SLNVHO�ER\XWODUÕQGD�LOJL�DODQÕ�
�UHJLRQ�RI�LQWHUHVW��52,��VHoLPL�\DSÕOGÕ��/H]\RQ�PHUNH]L�
|Oo�POHUL� LoLQ� N|N� DSHNVL� ELWLPLQGHQ�52,�EHOLUOHQLUNHQ��
OH]\RQD� NRPúX� UHDNWLI� NHPLN� |Oo�POHUL� LoLQ� LúDUHWOHQHQ�
52,¶OHULQ�N|N�DSHNVLQH�RODQ�PHVDIHVL�J|U�QW���]HULQGH�GL-

MLWDO�FHWYHO�\DUGÕPÕ\OD�|Oo�OHUHN��..7�VRQUDVÕ�HOGH�HGLOHQ�
SHULDSLNDO� UDG\RJUD¿OHU� �]HULQGH� 52,� VHoLPL� \DSÕOÕUNHQ�
EX�PHVDIH�GLNNDWH�DOÕQGÕ��ùHNLO�����
7RSODPGD�KHU�ELU�GLú�LoLQ�
 �52,����..7�|QFHVL�OH]\RQ�PHUNH]L��
��52,����..7�|QFHVL�UHDNWLI�NHPLN��
��52,����..7�VRQUDVÕ�OH]\RQ�PHUNH]L�
��52,����..7�VRQUDVÕ�UHDNWLI�NHPLN�ROPDN��]HUH���IDUNOÕ����
��52,��]HULQGH�)$�LúOHPOHUL�X\JXODQGÕ��
)%� GH÷HUOHULQLQ� KHVDSODQPDVÕQGD� :KLWH� DQG� 5XGROSK��
WDUDIÕQGDQ�WDQÕPODQDQ�NXWX�VD\PD��ER[�FRXQWHU��\|QWHPL�
NXOODQÕOGÕ��%X�\|QWHPH�J|UH��

���øON�RODUDN�NRS\DODQDQ�52,¶OHU�µ*DXVVLDQ�%OXU¶�¿OWUHVL�
�VLJPD�� ��� SLNVHO�� NXOODQÕODUDN� EXODQÕNODúWÕUÕOÕU�� %X� DúD-
PD�LOH�\XPXúDN�GRNX�YH�NHPLN�NDOÕQOÕ÷ÕQÕQ�GH÷LúPHVLQH�
ED÷OÕ� RODUDN� J|U�QW�� �]HULQGH� ROXúDQ� SDUODN� DODQODU� EX-
ODQÕNODúWÕUÕOPÕú�ROXU��ùHNLO��D��

���%XODQÕN�RODQ� LúOHQPLú�J|U�QW��RULMLQDO� LON�J|U�QW�GHQ�
oÕNDUÕODUDN� �ùHNLO� �E�� J|U�QW�\H� KHU� SLNVHO� LoLQ� ���� JUL�
GH÷HUL� HNOHQLU� �ùHNLO� �F��� 2UWDODPD� GH÷HUL� ���� JUL� WRQX�
RODUDN�HOGH�HGLOHQ�J|U�QW�GHNL�IDUNOÕ�SDUODNOÕNWDNL�DODQODU��
NHPLN�LOL÷L�YH�WUDEHN�OHU�\DSÕQÕQ�D\ÕUW�HGLOPHVLQH�\DUGÕPFÕ�
ROXU��

ùHNLO����..7�|QFHVLQGH�OH]\RQ�PHUNH]L�YH�NRPúX�UHDNWLI�NHPLN��]HULQGH�EHOLUOHQHQ�52,¶OHULQ�J|VWHULOPHVL
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��� 6RQUDVÕQGD� µ0DNH� %LQDU\¶� VHoHQH÷L� LOH� J|U�QW�� VL-
\DK�EH\D]�RODFDN�úHNLOGH�LNL�UHQNOL�IRUPDWD�G|Q�úW�U�O�U�
�ùHNLO� �G��� %|\OHOLNOH� NHPLN� LOL÷L� YH� WUDEHN�OHU� \DSÕQÕQ�
DQD�KDWODUÕ�D\ÕUW�HGLOHELOLU�KDOH�JHWLULOPLú�ROXU��

��� *|U�QW�� �]HULQGH� ROXúDQ� J�U�OW�\�� D]DOWPDN� LoLQ�
µ(URGH¶�EDVDPD÷Õ�X\JXODQÕU��ùHNLO��H���

���$UGÕQGDQ�µ'LODWH¶�VHoHQH÷L�LOH�PHYFXW�DODQODU�JHQLúOHWLO-
HUHN�GDKD�EHOLUJLQ�KDOH�JHWLULOLU��ùHNLO��I��

��� 6RQUDVÕQGD� µ,QYHUW¶� DúDPDVÕQGD� J|U�QW�� �]HULQGHNL�
EH\D]�DODQODU�VL\DKD��VL\DK�DODQODU�EH\D]D�oHYULOHUHN�WUD-
EHN�OHU�NHPL÷LQ�DQD�KDWODUÕ�RUWD\D�oÕNDUWÕOÕU��ùHNLO��J���

���6RQ�RODUDN�µ6NHOHWRQL]H¶�VHoHQH÷L�LOH�WUDEHN�OHU�\DSÕQÕQ�
LVNHOHWVHO�ELoLPGH�EHOLUOHQGL÷L�J|U�QW���IUDNWDO�DQDOL]�LoLQ�
KD]ÕU�KDOH�JHWLULOPLú�ROXU��ùHNLO��K���

��� )%¶QLQ� KHVDSODQPDVÕ� LoLQ� µ$QDO\]H¶� EXWRQX� DOWÕQGDNL�
µ)UDFWDO�ER[�FRXQWHU¶�VHoHQH÷L�LOH�J|U�QW���ER\XWODUÕ�������
������������������������SLNVHO�RODQ�NDUHOHUH�E|O�Q�U��)DUNOÕ�
ER\XWWDNL�SLNVHOOHU�LoLQ�WUDEHN�OOHULQ�EXOXQGX÷X�NDUHOHU�YH�
J|U�QW�GHNL�WRSODP�NDUH�VD\ÕVÕ�KHVDSODQÕU��%X�GH÷HUOHULQ�
ORJDULWPLN� |OoHNWH� JUD¿÷L� oL]LOLU�� JUD¿NWHNL� QRNWDODUD� HQ�
L\L�X\XP�VD÷OD\DQ�GR÷UXQXQ�H÷LPL�)%¶\L�YHULU��ùHNLO�����

ùHNLO� ��� D�� %XODQÕNODúWÕUPD�� E�� %XODQÕN� J|U�QW�\�� RULMLQDO� J|U�QW�GHQ�
oÕNDUPD��F������JUL�WRQX�HNOHPH��G��6L\DK�EH\D]�J|U�QW�\H�oHYLUPH��H��
(URGH� LOH� J�U�OW�Q�Q� D]DOWÕOPDVÕ�� I�� 'LODWH� LOH� JHQLúOHWPH�� J�� 5HQNOHUL�
WHUVLQH�oHYLUPH��K��øVNHOHWVHO�IRUPDWD�G|Q�úW�UPH�

3HULDSLNDO�LQGHNV�|Oo�P�
ø\LOHúPH� GXUXPXQXQ� VRQXo� GH÷HUOHQGLUPHVL� DúD÷ÕGDNL�
WDEORGD� �7DEOR� ��� J|VWHULOHQ� SHULDSLNDO� LQGHNV� VNRUODPD�
VLVWHPL�NXOODQÕODUDN�UDG\RJUD¿N�RODUDN�GH÷HUOHQGLULOGL��

7DEOR����dDOÕúPDGD�NXOODQÕODQ�3$,�VNRUODPD�VLVWHPL�

%DúODQJÕo� YH� WHGDYL� VRQUDVÕ� UDG\RJUD¿OHUL� GHQH\LPOL� ��
(QGRGRQWLVW�WDUDIÕQGDQ�3$,�VNRUODPD�VLVWHPL�NXOODQÕODUDN�
GH÷HUOHQGLULOGL��3HULDSLNDO�GXUXP�GDKD�|QFHNL�oDOÕúPDODUD�
EHQ]HU� úHNLOGH� 3$,� VNRUODPD� VLVWHPLQH� J|UH� �L\LOHúPLú��
�3$,������YH\D� �L\LOHúPHPLú�� �3$,������RODUDN� VÕQÕÀDQ-
GÕUÕOGÕ��������

øVWDWLVWLNVHO�DQDOL]
dDOÕúPDGD� JHUoHNOHúWLULOHQ� *� 3RZHU� SURJUDPÕ� LOH�
JHUoHNOHúWLULOHQ� �*
�3RZHU�����\D]ÕOÕPÕ��+HLQULFK�+HLQH�
hQLYHUVLWHVL��'�VVHOGRUI��$OPDQ\D��J�o�DQDOL]L�VRQXoODUÕ-
QD�J|UH��W�WHVW��0HDQV��GLIIHUHQFH�EHWZHHQ�WZR�GHSHQGHQW�
PHDQV�DQDOL]L�LoLQ��EDúODQJÕo�YH�ELU�\ÕOOÕN�WDNLS�|Oo�POHU-
LQLQ�NDUúÕODúWÕUÕODFD÷Õ�oDOÕúPDQÕQ�Į��KDWD�SD\Õ�� ������LOH��
�����HWNL��I�������J�o����ȕ��G�]H\LQGH�WRSODPGD�PLQLPXP�
���|UQH÷LQ�JHUHNWL÷L�EHOLUOHQGL�

ùHNLO����'H÷HUOHULQ�ORJDULWPLN�|OoHNWHNL�JUD¿÷LQ-
GHQ�HOGH�HGLOHQ�QRNWDODUD�HQ�L\L�X\XP�VD÷OD\DQ�
GR÷UXQXQ�H÷LPLQGHQ�KHVDSODQDQ�)%�µ'¶�GH÷HUL�
LOH�LIDGH�HGLOGL�
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$UDúWÕUPD� NDSVDPÕQGD� 6366� ��� LVWDWLVWLN� SURJUDPÕQGDQ�
\DUDUODQÕOGÕ�� øQFHOHQHQ� V�UHNOL� GH÷LúNHQOHU� LoLQ� RUWDODPD�
VWDQGDUW� VDSPD�GH÷HUOHUL�� NDWHJRULN�YHULOHU� LoLQ� \�]GHOLN�
GH÷HUOHU�NXOODQÕOGÕ��$UDúWÕUPD�NDSVDPÕQGD����NDWÕOÕPFÕQÕQ�
YHULOHUL� GH÷HUOHQGLULOGL�� dDOÕúPDGD� QRUPDOOLN� YDUVD\ÕPÕ�
.ROPRJRURY� 6PLUQRY� YH� 6KDSLUR�:LON� WHVWL� LOH� NRQWURO�
HGLOGL�� (OGH� HGLOHQ� VRQXoODUD� J|UH� |Oo�P� GH÷HUOHULQLQ�
E�\�N�oR÷XQOX÷XQD�J|UH�GD÷ÕOÕPÕQ�QRUPDO�ROGX÷X�EHOLU-
OHQGL�YH�SDUDPHWULN�WHVWOHU�LOH�LQFHOHPHOHULQ�JHUoHNOHúWLU-
LOPHVL� X\JXQ� EXOXQGX�� 9HULOHULQ� DQDOL]LQGH� EDúODQJÕo�
YH� ELWLú� |Oo�POHULQLQ� NDUúÕODúWÕUÕOPDVÕQGD� Hú� |UQHNOHP�
W� �SDLUHG� VDPSOH� W� WHVW�� WHVWLQGHQ� \DUDUODQÕOGÕ�� &LQVL\HWH�
GD\DOÕ�RODUDN�|Oo�POHULQ�NDUúÕODúWÕUÕOPDVÕQGD�LVH�ED÷ÕPVÕ]�
|UQHNOHP� W� �LQGHSHQGHQW� VDPSOH� W� WHVW�� WHVWLQGHQ� \DUDU-
ODQÕOGÕ��dDOÕúPDGD�LVWDWLVWLNVHO�DQODPOÕOÕN�GH÷HUL�P �������
RODUDN� EHOLUOHQGL�� '|UW� KDVWDQÕQ� DUDúWÕUPD� NDSVDPÕQGD�
)%� OH]\RQ�YH�)%�UHDNWLI�|Oo�POHUL���J�Q�DUD\OD� LNL�NH]�
\DSÕOGÕ�� <DSÕODQ� J|]OHPFLOHU� DUDVÕ� GH÷HUOHQGLUPH� VRQX-
FXQGD� LQWUDFODVV� NRUHODV\RQ� GH÷HUL� OH]\RQ� |Oo�P�� LoLQ�
�������UHDNWLI�|Oo�P��LoLQ�������RODUDN�EHOLUOHQGL��/H]\RQ�
|Oo�P�QGH�J|]OHPFLOHU�DUDVÕ�X\XP�EXOXQGX�

BULGULAR
)%�OH]\RQ�|Oo�POHULQLQ�EDúODQJÕo�YH�ELU�\ÕOOÕN�WDNLS�GH÷HU-
OHUL�EDNÕPÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EX-
OXQPDNWDGÕU��P ����������%LU�\ÕOOÕN�WDNLS�|Oo�P��GDKD�\�NVHN�
EXOXQPXúWXU� �7DEOR�����)%�UHDNWLI�|Oo�POHULQLQ�EDúODQJÕo�
YH�ELU�\ÕOOÕN�WDNLS�GH÷HUOHUL�DUDVÕQGD�ELU�IDUNOÕOÕN�EXOXQPD-
PDNWDGÕU��P ���������7DEOR�����3$,�|Oo�POHULQLQ�EDúODQJÕo�
YH�ELU�\ÕOOÕN�WDNLS�GH÷HUOHUL�EDNÕPÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDNWDGÕU� �P� �� �������%DúODQJÕo�
|Oo�P��DQODPOÕ�úHNLOGH�GDKD�\�NVHN�EXOXQGX��ùHNLO����

7DEOR� ��� %DúODQJÕo� YH� ELU� \ÕOOÕN� WDNLS� |Oo�POHULQLQ� NDUúÕODúWÕUÕOPDVÕ 

 

ùHNLO����%DúODQJÕo�YH���\ÕOOÕN�WDNLS�SDL�|Oo�POHULQLQ�NDUúÕODúWÕUÕOPDVÕ

.DWÕOÕPFÕODUÕQ������¶VL�HUNHN�������¶L�NDGÕQODUGDQ�ROXú-
PDNWDGÕU��.DWÕOÕPFÕODUÕQ�\DúODUÕ�RUWDODPDVÕ�������ROXS��HQ�
G�ú�N�\Dú�����HQ�\�NVHN�\Dú���¶GLU��.DWÕOÕPFÕODUÕQ�FLQVL-
\HWOHULQH�GD\DOÕ�NDUúÕODúWÕUPDGD��DQODPOÕ�ELU�IDUNOÕOÕN�\DO-
QÕ]FD�ELU�\ÕOOÕN�WDNLS�SHULDSLNDO�LQGHNV�|Oo�POHULQGH�YDUGÕU�
�P ���������(UNHNOHUGH�EX�GH÷HU�GDKD�\�NVHN�EXOXQGX��)%�
OH]\RQ��)%�UHDNWLI�YH�EDúODQJÕo�3$,�|Oo�POHUL�EDNÕPÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EXOXQPDPDNWDGÕU��

7$57,ù0$
3HULUDGLN�OHU�GRNX�L\LOHúPHVL��N|N�NDQDO�WHGDYL�VRQUDVÕ�VH-
PHQWLQ�� NHPL÷LQ� YH� SHULRGRQWDO� OLJDPHQWLQ� GDKLO� ROGX÷X�
NRPSOHNV�ELU� V�UHFL� LoHULU��.HPL÷LQ� WUDEHN�OHU�YH�NRUWLNDO�
\DSÕVÕQGDNL� GH÷LúLNOLNOHU� UXWLQ� UDG\RJUD¿OHUGH� J|U�Q-
PHNWHGLU�� 'HQWDO� UDG\RJUD¿OHU� N|N� NDQDO� WHGDYLOHULQLQ�
VRQXoODUÕQÕ� YH� DSLNDO� L\LOHúPH\L� GH÷LúLNOLNOHUL� GH÷HU-
OHQGLUPHN� LoLQ� VÕNOÕNOD� NXOODQÕOPDNWDGÕU� ���������5DG\R-
JUD¿N�GH÷LúLNOLNOHUL�GH÷HUOHQGLUPHN�LoLQ�VXEMHNWLI�\|QWHP-
OHUGHQ�]L\DGH��QLFHOLNVHO�|Oo�POHUH�LKWL\Do�YDUGÕU����������
6RQ� oDOÕúPDODUGD� �������� NHPLN� \R÷XQOX÷XQX� GH÷HU-
OHQGLUPHN�LoLQ�WUDEHN�OHU�PLNUR�\DSÕQÕQ�GLNNDWH�DOÕQPDVÕ�
JHUHNWL÷L�EHOLUWLOPHNWHGLU��)UDNWDO�DQDOL]OHU��WUDEHN�OHU�NH-
PL÷LQ�NDUPDúÕN�\DSÕVÕQÕ�GH÷HUOHQGLUPHN�LoLQ�NXOODQÕODEL��
OLU�������)$��..7�|QFHVL�YH�VRQUDVÕQGDNL�WUDEHN�OHU�PLNUR�
\DSÕ�KDNNÕQGD�VD\ÕVDO�YHUL�HOGH�HWPH\L�P�PN�Q�NÕOPDN-
WDGÕU� ������'�ú�N�)%�GH÷HUL��NHPLN� LoLQGHNL�ERúOXNODUÕQ�
VD\ÕFD�GDKD� ID]OD� YH�NHPL÷LQ�GDKD�J|]HQHNOL� ELU� \DSÕGD�
ROGX÷XQX� J|VWHUPHNWHGLU��<�NVHN� )%� GH÷HUL� LVH�� NHPLN�
\DSÕVÕQÕQ�GDKD�NDUPDúÕN�YH�NHPL÷LQ�GDKD�\R÷XQ�ROGX÷XQX�
J|VWHUPHNWHGLU�������/LWHUDW�UGH�)%¶QLQ�UDG\DV\RQ�GR]X��
SURMHNVL\RQ� JHRPHWULVL� JLEL� GH÷LúNHQOHUGHQ� HWNLOHQPHG-
L÷L��DQFDN�52,�ER\XWX�YH�SR]LV\RQXQGDQ�HWNLOHQGL÷L�ELOGL��
ULOPHNWHGLU�������%X�\�]GHQ�oDOÕúPDPÕ]GD��52,�ER\XWX�YH�
ORNDV\RQX��D\QÕ�RODFDN�úHNLOGH�EDúODQJÕo�YH���\ÕOOÕN�WDNLS�
UDG\RJUD¿OHULQGHQ�EHOLUOHQGL��

/LWHUDW�UGH� )$� LOH� IDUNOÕ� VLVWHPLN� KDVWDOÕNODUÕQ� PDNVLO-
OD� YH�PDQGLEXODGD�PH\GDQD� JHWLUGL÷L� GH÷LúLNOLNOHULQ� LQ-
FHOHQGL÷L� ELUoRN� oDOÕúPD�PHYFXWWXU� ��������� 3HULRGRQWDO�
KDVWDOÕNODUGD�� RVWHRSRUR]� YDNDODUÕQGD�� LPSODQW� FHUUDKLVL�
VRQUDVÕ� L\LOHúPH� WDNLELQGH� )$¶QÕQ� NXOODQÕOGÕ÷Õ� oRN� VD\Õ-
GD� DUDúWÕUPD� EXOXQXUNHQ� ��������� ..7� VRQUDVÕ� SHULUD-
GLN�OHU� GRNX� WDNLELQLQ� \DSÕOGÕ÷Õ� oDOÕúPD� VD\ÕVÕ� VÕQÕUOÕGÕU�
������������ %X� oDOÕúPDGD�� ..7� EDúDUÕ\OD� WDPDPODQPÕú�
��� GLúLQ� EDúODQJÕo� UDG\RJUD¿OHUL� YH� EX� GLúOHULQ� �� \ÕOOÕN�
WDNLS�UDG\RJUD¿OHUL��]HULQGHQ�SHULDSLNDO�WUDEHN�OHU�NHPLN�
\DSÕVÕQGDNL� GH÷LúLNOLNOHU� )$�\|QWHPL� LOH� GH÷HUOHQGLULOGL��
)%�OH]\RQ�|Oo�POHULQLQ���\ÕOOÕN�WDNLS�GH÷HUOHUL�EDúODQJÕo�
GH÷HUOHULQGHQ�DQODPOÕ�GHUHFHGH�GDKD�\�NVHN�EXOXQGX��P ��
�������%X�VRQXo�GDKD�|QFH�\DSÕODQ�oDOÕúPDODUOD�SDUDOHOOLN�
J|VWHUPHNWHGLU�������������0HYFXW�UHWURVSHNWLI�oDOÕúPDGD�
)%�UHDNWLI�|Oo�POHULQLQ�EDúODQJÕo�YH���\ÕOOÕN�WDNLS�GH÷HU-
OHUL� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPDNWDGÕU�� %X�
VRQXFXQ� DNVLQH� EDúND� ELU� oDOÕúPDGD�� EDúDUÕOÕ� ..7� VRQ-
UDVÕ�YDU�RODQ�UHDNWLI�NHPL÷LQ�QRUPDO�GDQVLWHGHNL�NHPL÷H�
G|Q�úHUHN� ����� D]DODQ� )%� GH÷HULQL� DoÕNODGÕ÷Õ� EHOLUWLOGL��
dDOÕúPDODUGD� HOGH� HGLOHQ� VRQXoODUÕQ� IDUNOÕOÕ÷Õ� VLVWHPLN�
KDVWDOÕNODUÕQ� WUDEHN�OHU� NHPLN� \DSÕVÕ� �]HULQGHNL� HWNLOHUL��
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SHULUDGLN�OHU�DQDWRPLN�IDUNOÕOÕNODU��NXOODQÕODQ�UDG\RJUD¿N�
WHNQL÷LQ� IDUNOÕOÕ÷Õ� YH� )%� |Oo�P�QGH� IDUNOÕ� \|QWHPOHULQ�
NXOODQÕOPDVÕ�JLEL�ELUoRN�IDNW|UGHQ�ND\QDNODQDELOPHNWHGLU��
3HULDSLNDO� UDG\RJUD¿� ..7� VRQXoODUÕQÕ� WDNLS� HWPHN� LoLQ�
NXOODQÕOPDNWDGÕU��5DG\DV\RQ�GR]X�SDQRUDPLN�UDG\RJUD¿-
\H� J|UH� GDKD� G�ú�NW�U� YH� DQDWRPL� GDKD� D\UÕQWÕOÕ� RODUDN�
RUWD\D� oÕNPDNWDGÕU�� 3HULDSLNDO� UDG\RJUD¿OHU� SDQRUDPLN�
UDG\RJUD¿OHUH� J|UH� oRN� GDKD� \�NVHN� o|]�Q�UO�NWHGLU� YH�
GROD\ÕVÕ\OD�GDKD�LQFH�NHPLN�\DSÕODUÕQÕ�RUWD\D�oÕNDUWPDN-
WDGÕU��3HULDSLNDO�UDG\RJUD¿OHUGHQ�GH÷HUOHQGLULOHQ�)%��GLú�
N|NOHULQL� oHYUHOH\HQ� WUDEHN�OHU� NHPLN� PLNUR� \DSÕVÕQÕQ�
NDQWLWDWLI�|Oo�POHULGLU�������'DKD�GD�|QHPOLVL��UDG\RJUD¿N�
PDUX]L\HWWHNL� N�o�N� GH÷LúLNOLNOHU� )%
\L� HWNLOHPHPHN-
WHGLU�������dHúLWOL�N9S�YH�P$�GH÷HUOHULQGH�YH�IDUNOÕ�NRQ�
DoÕODUÕQGD�DOÕQDQ�SHULDSLNDO�UDG\RJUD¿OHULQ�NDUúÕODúWÕUÕOGÕ÷Õ�
oDOÕúPDODUGD��WHVW�HGLOHQ�KLoELU�SDUDPHWUHQLQ�)%
\L�HWNLOH-
PHGL÷L� ELOGLULOPHNWHGLU� ��������� %D]Õ� oDOÕúPDODU� ��������
)%
QLQ� 52,� ER\XWXQGDQ�� úHNOLQGHQ� YH� NRQXPXQGDQ� HW-
NLOHQGL÷LQL�ELOGLUPHNWHGLUOHU��$QFDN��)%¶QLQ�EX�IDNW|UOH-
UGHQ�HWNLOHQPHGL÷LQL�ELOGLUHQ�oDOÕúPDODUGD�EXOXQPDNWDGÕU�
������<DSWÕ÷ÕPÕ]� oDOÕúPDGD� RODVÕ� IDUNOÕOÕNODUGDQ� HWNLOHQ-
PHPHN�LoLQ�LON�RODUDN�D\QÕ�D\DUODUD�VDKLS�D\QÕ�SHULDSLNDO�
UDG\RJUD¿� FLKD]Õ� NXOODQÕOGÕ�� øNLQFLVL�� WHGDYLGHQ� KHPHQ�
VRQUD�YH���\ÕOOÕN�WHGDYL�VRQUDVÕ�oHNLOHQ�UDG\RJUD¿OHUGH�VD-
GHFH� OH]\RQ� DODQÕQGDNL� GH÷LúLNOLNOHU� D\QÕ� E�\�NO�NWH� YH�
D\QÕ�SR]LV\RQGD�GH÷HUOHQGLULOGL�

(QGRGRQWLN� WHGDYL� VRQXoODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� NXO-
ODQÕODQ� HQ� \D\JÕQ� \|QWHPOHULQGHQ� ELUL� 3$,� VNRUODPD�
VLVWHPLGLU�� %XQD� J|UH� SHULDSLNDO� GRNXODU� �L\LOHúPLú��
�3$,��� ��� YH\D� �L\LOHúPHPLú�� �3$,��� ��� RODUDN� VÕQÕÀDQ-
GÕUÕOÕU��%DúND�ELU�VÕQÕÀDQGÕUPD�VLVWHPLQGH�WDP��HNVLN�YH\D�
EDúDUÕVÕ]�WDQÕPODPDODUÕ�NXOODQÕOÕU��3HULDSLNDO�OH]\RQX�RODQ�
KDVWDODUÕQ�WDNLELQGH�3$,�|QHPOL�ELU�SURJQRVWLN�EHOLUWHoWLU�
������3$,��)%�LOH�LOLúNLOL�HQGRGRQWLN�WHGDYL�VRQUDVÕ�SHULDSL-
NDO� WUDEHN�OHU� NHPLNWHNL� GH÷LúLNOLNOHULQ� �L\LOHúPH�YH� LQ-
ÀDPDV\RQ�JLEL��NDQWLWDWLI�RODUDN�GH÷HUOHQGLULOPHVLQGH�YH�
GLúLQ�SURJQR]XQX�WDKPLQ�HWPHGH�|QHPOL�RODELOLU��<DSÕODQ�
ELU�oDOÕúPDGD������3$,�LOH�VÕQÕÀDQGÕUÕODQ�OH]\RQODU�DUDVÕQ-
GDNL� )%� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ�� ø\LOHúPLú� YDNDODUGD��
WHGDYLGHQ���\ÕO�VRQUD�HOGH�HGLOHQ�J|U�QW�OHUGHNL�SHULDSL-
NDO� OH]\RQ� DODQODUÕQÕQ� RUWDODPD� )%� GH÷HULQLQ�� EDúODQJÕo�
J|U�QW�OHULQH� NÕ\DVOD� DQODPOÕ� GHUHFHGH� \�NVHN� ROGX÷X�
EXOXQGX�������0HYFXW�UHWURVSHNWLI�oDOÕúPDGD��UDG\RJUD¿N�
YHULOHUH�GD\DQDUDN�FHUUDKL�ROPD\DQ�úHNLOGH�WHGDYL�HGLOHQ�
GLúOHU� L\LOHúPLú� YH\D� L\LOHúPHPLú� RODUDN� VÕQÕÀDQGÕUÕOGÕ��
..7�VRQUDVÕ�)%�GH÷HUOHULQGHNL�GH÷LúLNOLNOHU�3$,�|Oo�P-
OHUL�LOH�ELUOLNWH�GH÷HUOHQGLULOGL��3$,�|Oo�POHULQLQ�EDúODQJÕo�
GH÷HUOHUL���\ÕOOÕN�ELWLP�GH÷HUOHULQH�J|UH�DQODPOÕ�ELU�úHNLO-
GH�GDKD�\�NVHN�EXOXQDUDN�)%�GH÷HUOHULQGHNL�GH÷LúLP�3$,�
|Oo�POHUL�LOH�GHVWHNOHQGL��%X�VRQXoODU��NDQDO�WHGDYLVL�VRQ-
UDVÕ�3$,�GH÷HUOHULQGH�D]DOPD�YH�)%
GH�DUWÕú�ELOGLUHQ�|QFHNL�
DUDúWÕUPDODUOD�X\XPOXGXU������������%X�VRQXoODUÕQ�DNVLQH�
\DSÕODQ� EDúND� ELU� DUDúWÕUPDGD� EDúDUÕOÕ� ..7� VRQUDVÕ� )%�
GH÷HULQGH� D]DOPD� ROGX÷X� ELOGLULOGL�� %X� VRQXFXQ� EDúDUÕOÕ�
..7�VRQUDVÕ�\R÷XQ�UHDNWLI�NHPLNWHQ�QRUPDO�\R÷XQOXNWDNL�
NHPL÷H�JHoLú�LOH�LOJLOL�ROGX÷X�G�ú�Q�OG�������

dDOÕúPDPÕ]ÕQ�HN�ELU�EXOJXVX�RODUDN��GDKD�|QFH�ELOGLULOGL÷L�
JLEL�NDGÕQ�YH�HUNHN���KDVWDODUGD�)%�GH÷HUOHULQGHNL�GH÷LúLP�
DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�������$QFDN��EDúND�ELU�
oDOÕúPD������)%
QLQ�\DúD�YH�FLQVL\HWH�J|UH�|QHPOL�|Oo�GH�
IDUNOÕOÕN� J|VWHUGL÷LQL� EXOXQGX�� )DUNOÕ� VRQXoODU� |UQHNOHP�
E�\�NO�÷�� YH� WDNLS� V�UHVLQGHNL� IDUNOÕOÕNODUGDQ� ND\QDN-
ODQÕ\RU�RODELOLU�

%X� oDOÕúPDGD� ELUWDNÕP� OLPLWDV\RQODU� GD� V|]� NRQXVX\GX��
gQFHOLNOL� RODUDN� N|N� NDQDO� WHGDYL� |QFHVL� YH� VRQUDVÕ� WUD-
EHN�OHU�NHPLNWH�PH\GDQD�JHOHQ�IDUNOÕOÕNODUÕQ�EHOLUOHQPH-
VLQGH�HQ�|QHPOL�DOWÕQ�VWDQGDUW�KLVWRSDWRORMLN�LQFHOHPHGLU��
$QFDN�� KLVWRSDWRORMLN� \|QWHPLQ� KDVWDODUGD� X\JXODQPDVÕ�
KHP�SUDWLN�GH÷LO�YH�SDKDOÕGÕU�KHP�GH�HWLN�RODUDN�P�PN�Q�
GH÷LOGLU��%X�oDOÕúPDQÕQ�VRQXoODUÕ�LWLEDUL\OH��N|N�NDQDO�WH-
GDYLVLQGH�SHULDSLNDO� L\LOHúPHQLQ�WDNLELQGH�)%�DQDOL]LQLQ�
ID\GDOÕ� ELU� \|QWHP� ROGX÷X� V|\OHQHELOPHNWHGLU�� $QFDN�
\|QWHPLQ� NOLQLN� JHoHUOLOL÷LQLQ� LVSDWODQPDVÕQGD� KD\YDQ�
GHQHNOHUL� NXOODQÕODUDN� PLFUR�&7� YHUHOHULQLQ� YH� KLVWRSD-
WRORMLN� LQFHOHPHOHULQ� JHOHFHN� oDOÕúPDODUGD� NXOODQÕOPDVÕ�
WDYVL\H�HGLOPHNWHGLU�

SONUÇ
3HULDSLNDO� GRNXODUÕQ� WDNLEL� YH� |QFHNL� ..7� QHGHQL\OH�
]DUDU�J|UP�ú�RODQ�SHULDSLNDO�NHPLN�WUDEHN�ODV\RQODUÕQGD-
NL� QLFHOLNVHO� GH÷LúLNOLNOHUL� EHOLUOHPHN� LoLQ� )UDNWDO� ER\XW�
DQDOL]L�LOH�SHULDSLNDO�LQGHNV�|Oo�P�Q�Q�\DSÕOPDVÕ�ID\GDOÕ�
ELU�\|QWHP�RODELOLU�$\UÕFD�� WHGDYLQLQ�SURJQR]XQXQ�EHOLU-
OHQPHVLQH�\DUGÕPFÕ�ROXU��$QFDN��o�ER\XWOX�J|U�QW�OHPH�
\|QWHPOHUL�LOH�\HQL�YH�GDKD�ID]OD�VD\ÕGD�oDOÕúPD�\DSÕOPDVÕ�
JHUHNPHNWHGLU�

<D]DUODUÕQ�.DWNÕVÕ�
)LNLU�.DYUDP�� g�.��� 6�.��� 0�*��� (�ù��� 7DVDUÕP�� g�.���
6�.��� 0�*��� (�ù��� 'HQHWOHPH�'DQÕúPDQOÕN�� 0�*��� (�ù���
9HUL�7RSODPD� YH� øúOHPH��g�.��� 6�.���.D\QDN�7DUDPDVÕ��
g�.��� 6�.��� 0DNDOH� <D]ÕPÕ�� g�.��� 6�.��� 0�*��� (�ù���
(OHúWLUHO�øQFHOHPH��(�ù�

)LQDQVDO�YH\D�0DOL�'HVWHN�
+HUKDQJL�ELU�¿QDQVDO�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ELOGLULOPHPHNWHGLU�

(WLN�.XUXO�2QD\�%LOJLVL�
.DUDPDQR÷OX� 0HKPHWEH\� hQLYHUVLWHVL� (WLN� .XUXOX� �(�
���������������������������WDUDIÕQGDQ�RQD\ODQPÕúWÕU�
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3DWHO�6��'XUDFN�&��5DGLRORJ\�RI�DSLFDO�SHULRGRQ-
WLWLV�� (VVHQWLDO� (QGRGRQWRORJ\�� 3UHYHQWLRQ� DQG�
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(NHUW�7��.URLV�-��0HLQKROG�/��(OKHQQDZ\�.��(PD-
UD�5��*ROOD�7��6FKZHQGLFNH�)��'HHS�OHDUQLQJ�IRU�
WKH�UDGLRJUDSKLF�GHWHFWLRQ�RI�DSLFDOOHVLRQV��-�(Q-
GRG�����������������

6KURXW�0.��3RWWHU�%-��+LOGHEROW�&)��7KH� HIIHFW�
RI�LPDJH�YDULDWLRQV�RQ�IUDFWDO�GLPHQVLRQ�FDOFXOD-
WLRQV��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�5DGLRO�
(QGRG������������������

$NWXQD�%HOJLQ�&��6HULQGHUH�*��(YDOXDWLRQ�RI�WUD-
EHFXODU�ERQH�FKDQJHV�LQ�SDWLHQWV�ZLWK�SHULRGRQWL-
WLV�XVLQJ�IUDFWDO�DQDO\VLV��D�SHULDSLFDO�UDGLRJUDSK\�
VWXG\��-�3HULRGRQWRO����������������

*LOO� *�� %KX\DQ�$�� .DOLWD� &�� 'DV� /�� .DWDNL� 5��
%KX\DQ�'�� 6LQJOH� YHUVXV�PXOWL�YLVLW� HQGRGRQWLF�
WUHDWPHQW� RI� WHHWK� ZLWK� DSLFDO� SHULRGRQWLWLV�� DQ�
LQ� YLYR� VWXG\�ZLWK� ��\HDU� HYDOXDWLRQ��$QQ�0HG�
+HDOWK�6FL�5HV���������������

6RLNNRQHQ� .�� (QGRGRQWLFDOO\� WUHDWHG� WHHWK� DQG�
SHULDSLFDO� ¿QGLQJV� LQ� WKH� HOGHUO\�� ,QW� (QGRG� -��
���������������

:KLWH�6&��5XGROSK�'-��$OWHUDWLRQV�RI�WKH�WUDEHF-
XODU�SDWWHUQ�RI�WKH�MDZV�LQ�SDWLHQWV�ZLWK�RVWHRSR-
URVLV��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�5DGLRO�
(QGRG�����������������

�UVWDYLN�'��.HUHNHV�.��(ULNVHQ�+0��7KH�SHULDSL-
FDO� LQGH[�� D� VFRULQJ� V\VWHP� IRU� UDGLRJUDSKLF� DV-
VHVVPHQW�RI�DSLFDO�SHULRGRQWLWLV��'HQW�7UDXPDWRO��
�������������

=DQGL�+��3HWURQLMHYLF�1��0GDOD�,��,EUDKLPX�0GD-
OD��.ULVWRIIHUVHQ�$��(QHUVHQ�0��5{oDV�,��2XWFRPH�
RI� HQGRGRQWLF� UHWUHDWPHQW� XVLQJ� �� URRW� FDQDO� LU-
ULJDQW� VDQG� LQÀXHQFH� RI� LQIHFWLRQ� RQ� KHDOLQJ� DV�
GHWHUPLQHG�E\�D�PROHFXODU�PHWKRG��D�UDQGRPL]HG�
FOLQLFDO�WULDO��-�(QGRG������������������

)ULHGPDQ�6��$ELWERO�6��/DZUHQFH�+3��7UHDWPHQW�
RXWFRPH�LQ�HQGRGRQWLFV��WKH�7RURQWR�6WXG\��3KDVH�
���LQLWLDO�WUHDWPHQW��-�(QGRG�����������������

-ROOH\�/��0DMXPGDU�6��.DSLOD�6��7HFKQLFDO�IDFWRUV�
LQ�IUDFWDO�DQDO\VLV�RI�SHULDSLFDO�UDGLRJUDSKV��'HQ-
WRPD[LOORIDFLDO�5DGLRO����������������

$\GÕQ�=8��7RSWDú�2��%XOXW�'*��$ND\�1��.DUD�7��
$NEXOXW�1��(IIHFWV�RI�URRW�HQG�¿OOLQJ�RQ�WKH�IUDF-
WDO�GLPHQVLRQ�RI�WKH�SHULDSLFDO�ERQH�DIWHU�SHULDSL-
FDO�VXUJHU\��UHWURVSHFWLYH�VWXG\��&OLQ�2UDO�,QYHV-
WLJ�������������������

+XDQJ�&��&KHQ�-��&KDQJ�<��-HQJ�-��&KHQ�&��$�IUDF-
WDO�GLPHQVLRQDO�DSSURDFK�WR�VXFFHVVIXO�HYDOXDWLRQ�
RI�DSLFDO�KHDOLQJ��,QW�(QGRG�-�����������������

8÷XU�$\GÕQ�=��2FDN�0��%D\UDN�6��*|OOHU�%XOXW�
'��2UKDQ�.��7KH�HIIHFW�RI�W\SH���GLDEHWHV�PHOOLWXV�
RQ�FKDQJHV�LQ�WKH�IUDFWDO�GLPHQVLRQ�RI�SHULDSLFDO�
OHVLRQ�LQ�WHHWK�DIWHU�URRW�FDQDO�WUHDWPHQW��D�IUDFWDO�
DQDO\VLV�VWXG\��,QW�(QGRG�-�����������������

&KXJDO�1��0DOO\D�60��.DKOHU�%��/LQ�/0��(QG-
RGRQWLF�WUHDWPHQW�RXWFRPHV��'HQW�&OLQ�1RUWK�$P��
���������������

&DNXU�%��ùDKLQ�$��'DJLVWDQ�6��$OWXQ�2��&DJOD\DQ�
)��0LORJOX�g��+DURUOL�$��'HQWDO�SDQRUDPLF�UDGL-
RJUDSK\�LQ� WKH�GLDJQRVLV�RI�RVWHRSRURVLV��-� ,QWHU�
0HG�5HV�����������������

6DHHG� 66�� ,EUDKHHP� 80�� $OQHPD� 00�� 4XDQ-
WLWDWLYH� DQDO\VLV� E\� SL[HO� LQWHQVLW\� DQG� IUDFWDO�
GLPHQVLRQV� IRU� LPDJLQJ� GLDJQRVLV� RI� SHULDSLFDO�
OHVLRQV�� ,QWHU� -� (QKDQFHG�5HV� 6FL�7HFKQRO� (QJ��
��������������

%ROOHQ�$��7DJXFKL�$��+XMRHO�3��+ROOHQGHU�/��)UDF-
WDO�GLPHQVLRQ�RQ�GHQWDO�UDGLRJUDSKV��'HQWRPD[LO-
ORIDFLDO�5DGLRO�����������������

$UVDQ�%��.|VH�7(��dHQH�(��g]FDQ�ø��$VVHVVPHQW�
RI�WKH�WUDEHFXODU�VWUXFWXUH�RI�PDQGLEXODU�FRQG\OHV�
LQ� SDWLHQWV� ZLWK� WHPSRURPDQGLEXODU� GLVRUGHUV�
XVLQJ� IUDFWDO� DQDO\VLV��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO�2UDO�5DGLRO�������������������

*XPXVVR\� ,��0LORJOX�2��&DQND\D�(��%D\UDNGDU�
,6��)UDFWDO�SURSHUWLHV�RI�WKH�WUDEHFXODU�SDWWHUQ�RI�
WKH�PDQGLEOH�LQ�FKURQLF�UHQDO��'HQWRPD[LOORIDFLDO�
5DGLRO��������������������

$\�6��*XUVR\�8.��(UVHOFDQ�7��0DUDNRJOX�,��$V-
VHVVPHQW�RI�PDQGLEXODU�ERQH�PLQHUDO�GHQVLW\� LQ�
SDWLHQWV�ZLWK�W\SH���GLDEHWHV��'HQWRPD[LOORIDFLDO�
5DGLRO�����������������

'HPLUDOS� .g�� .XUúXQ�dDNPDN� (ù�� %D\UDN� 6��
$NEXOXW�1��$WDNDQ�&��2UKDQ�.��7UDEHFXODU�VWUXF-
WXUH�GHVLJQDWLRQ�XVLQJ� IUDFWDO� DQDO\VLV� WHFKQLTXH�
RQ� SDQRUDPLF� UDGLRJUDSKV� RI� SDWLHQWV� ZLWK� ELV-
SKRVSKRQDWH�LQWDNH��D�SUHOLPLQDU\�VWXG\��2UDO�5D-
GLRO����������������

*|OOHU�%XOXW�'��%D\UDN�6��8\HWXUN�8��$QNDUDOL�+��
0DQGLEXODU�LQGH[HV�DQG�IUDFWDO�SURSHUWLHV�RQ�WKH�
SDQRUDPLF�UDGLRJUDSKV�RI�WKH�SDWLHQWV�XVLQJ�DUR-
PDWDVH�LQKLELWRUV��%U�-�5DGLRO��������������������
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6XHU�%7��<DPDQ�=��%X\XNVDUDF�%��&RUUHODWLRQ�RI�
IUDFWDO� GLPHQVLRQ� YDOXHV� ZLWK� LPSODQW� LQVHUWLRQ�
WRUTXH�DQG�UHVRQDQFH�IUHTXHQF\�YDOXHV�DW�LPSODQW�
UHFLSLHQW� VLWHV�� ,QW� -� 2UDO� 0D[LOORIDF� ,PSODQWV��
���������������

*ULJJV� -$�� 8VLQJ� IUDFWDO� JHRPHWU\� WR� H[DP-
LQH� IDLOHG� LPSODQWV� DQG� SURVWKHVHV�� 'HQW�0DWHU��
�����������������

7RVXQ�6��.DUDWDVOLRJOX�(��7XOJDU�00��'HULQGDJ�
*��5HWURVSHFWLYH�IUDFWDO�DQDO\VHV�RI�RQH�\HDU�IRO-
ORZ�XS�GDWD�REWDLQHG�DIWHU�VLQJOH�YLVLW�QRQVXUJLFDO�
HQGRGRQWLF�UHWUHDWPHQW�RQ�SHULDSLFDO�UDGLRJUDSKV��
&OLQ�2UDO�,QYHVWLJ������������������

&KHQ�6.��2YLLU�7��/LQ�&+��/HX�/-��&KR�%+��+RO-
OHQGHU�/��'LJLWDO�LPDJLQJ�DQDO\VLV�ZLWK�PDWKHPDW-
LFDO�PRUSKRORJ\�DQG�IUDFWDO�GLPHQVLRQ�IRU�HYDOX-
DWLRQ� RI� SHULDSLFDO� OHVLRQV� IROORZLQJ� HQGRGRQWLF�
WUHDWPHQW��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO�(QGRG������������������

<<� <X�� +� &KHQ�� &+� /LQ�� &0� &KHQ�� 7� 2YLLU��
&KHQ�6.��)UDFWDO�GLPHQVLRQ�DQDO\VLV�RI�SHULDSL-
FDO�UHDFWLYH�ERQH� LQ�UHVSRQVH� WR�URRW�FDQDO��2UDO�
6XUJ�2UDO�0HG�2UDO� 3DWKRO�2UDO�5DGLRO� (QGRG��
���������������

+D\HN�(��$RXQ�*��%DVVLW�5��1DVVHK�,��&RUUHODWLQJ�
UDGLRJUDSKLF�IUDFWDO�DQDO\VLV�DW� LPSODQW� UHFLSLHQW�
VLWHV� ZLWK� SULPDU\� LPSODQW� VWDELOLW\�� DQ� LQ� YLYR�
SUHOLPLQDU\�VWXG\��&XUHXV����������H������

6KURXW�0�� )DUOH\�%�� 3DWW� 6�� 3RWWHU�%��+LOGHEROW�
&��3LOJUDP�7��<RNR\DPD�&URWKHUV�1��'RWVRQ�0��
+DXVHU�-��&RKHQ�6��7KH�HIIHFW�RI�UHJLRQ�RI�LQWHU-
HVW�YDULDWLRQV�RQ�PRUSKRORJLF�RSHUDWLRQV�GDWD�DQG�
JUD\�OHYHO�YDOXH�VH[�WUDFHG�IURP�GLJLWL]HG�GHQWDO�
UDGLRJUDSKV��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO�(QGRG�����������������

%DNVL�%*��)LGOHU�$��)UDFWDO�DQDO\VLV�RI�SHULDSLFDO�
ERQH�IURP�ORVV\�FRPSUHVVHG�UDGLRJUDSKV��D�FRP-
SDULVRQ�RI�WZR�ORVV\�FRPSUHVVLRQ�PHWKRGV��-�'LJ-
LW�,PDJLQJ�����������������

$PHU�0(��+HR�0�6�� %URRNV� 6/�� %HQDYLGHV� (��
$QDWRPLFDO�YDULDWLRQV�RI�WUDEHFXODU�ERQH�VWUXFWXUH�
LQ�LQWUDRUDO�UDGLRJUDSKV�XVLQJ�IUDFWDO�DQG�SDUWLFOHV�
FRXQW�DQDO\VHV��,PDJLQJ�6FL�'HQW����������������

/LQJ�+��<DQJ�;��/L�3��0HJDOR�2LNRQRPRX�9��;X�
<�� <DQJ� -�� &URVV� JHQGHU�DJH� WUDEHFXODU� WH[WXUH�
DQDO\VLV� LQ� FRQH� EHDP� &7�� 'HQWRPD[LOORIDFLDO�
5DGLRO��������������������
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ABSTRACT
Objectives 
'HQWLVWV�DUH�DW�D�SDUWLFXODUO\�KLJK�ULVN�RI�H[SRVXUH�WR�LQ-
IHFWLRXV�GLVHDVHV�GXH�WR�GLUHFW�FRQWDFW�ZLWK�RUDO�ÀXLGV�DQG�
EORRG�GXULQJ�FOLQLFDO�SUDFWLFH��6R�WKH�DLP�RI�WKLV�VWXG\�LV�
WR�DVVHVV� WKH�SUHYDOHQFH�RI�SDWLHQWV�ZLWK�D�KLVWRU\�RI� LQ-
IHFWLRXV�GLVHDVHV�ZKR�DWWHQGHG�DW�WKH�'HSDUWPHQW�RI�3HUL-
RGRQWRORJ\��)DFXOW\�RI�'HQWLVWU\��$NGHQL]�8QLYHUVLW\�

Material and Methods
$� WRWDO� RI� �����PHGLFDO� KLVWRU\� UHFRUGV� RI� WKH� SDWLHQWV�
EHWZHHQ�-DQXDU\������DQG�-DQXDU\������ZHUH� UHYLHZHG�
UHWURVSHFWLYHO\��7KH�GDWD�ZDV�FROOHFWHG�E\�D�GHQWDO� VRIW-
ZDUH� SURJUDP��&KL�VTXDUH� WHVW�ZDV� XVHG� WR� HYDOXDWH� WKH�
FRUUHODWLRQV�EHWZHHQ�GLIIHUHQW�SDUDPHWHUV�

Results 
)URP�D�WRWDO�RI�WKH�SDWLHQWV��WKH�SHUFHQWDJH�RI�SDWLHQWV�ZKR�
KDG�D�PHGLFDO�KLVWRU\�RI�KHSDWLWLV�ZDV��������n  �����������
SDWLHQWV���������KDG�D�KLVWRU\�RI�KHSDWLWLV�%�������������
KDG�KHSDWLWLV�&�DQG������������KDG�+,9��

Conclusion 
7KH�UHVXOWV�VXJJHVW�WKDW�GHQWLVWV�DUH�DW�DQ�LQFUHDVHG�ULVN�RI�
HQFRXQWHULQJ�SDWLHQWV�ZLWK� LQIHFWLRXV�GLVHDVHV��7KHUHIRUH��
REWDLQLQJ�D�WKRURXJK�PHGLFDO�KLVWRU\��HQVXULQJ�SURSK\ODFWLF�
YDFFLQDWLRQ�DJDLQVW�KHSDWLWLV�%��DGKHULQJ�WR�VWULFW�VWHULOL]D-
WLRQ�SURWRFROV��DQG�LPSOHPHQWLQJ�FRPSUHKHQVLYH�SURWHFWLYH�
PHDVXUHV�GXULQJ�FOLQLFDO�SUDFWLFH�DUH�FUXFLDO� VWHSV� LQ�SUH-
YHQWLQJ�LQIHFWLRQ�WUDQVPLVVLRQ�

Key Words
'HQWLVWU\��,QIHFWLRXV�'LVHDVH��+HSDWLWLV�%��+HSDWLWLV�&��+,9

*ø5øù
'Lú� KHNLPOHUL�� J�QO�N� NOLQLN� X\JXODPDODUÕQGD� NDQ� YH�
Y�FXW� VÕYÕODUÕ\OD� V�UHNOL� WHPDV� KDOLQGH� RODQ� VD÷OÕN� SUR-
IHV\RQHOOHULGLU�� %X� GXUXP�� FLGGL� HQIHNVL\RQODUD� QHGHQ�
RODQ�KHSDWLW�%�YLU�V���+%9���KHSDWLW�&�YLU�V���+&9��YH�
LQVDQ�LPP�Q�\HWPH]OLN�YLU�V���+,9��JLEL�NDQ�\ROX\OD�EX-
ODúDQ�SDWRMHQOHUH�PDUX]�NDOPD�ULVNLQL�DUWÕUPDNWDGÕU��������

9LUDO� KDVWDOÕNODUÕQ� EDúOÕFD� EXODúPD� \ROODUÕ�� HQIHNWH� NDQ�
YH\D�Y�FXW�VÕYÕODUÕ\OD�SDUHQWHUDO��SHUN�WDQ��WHPDV��HQIHNWH�
DQQHGHQ� \HQLGR÷DQD� SHULQDWDO� EXODúPD� YH� HQIHNWH� NLúL��
OHULQ�NDQ�YH�Y�FXW� VÕYÕODUÕ\OD� WHPDV�\ROX\OD�JHUoHNOHúHQ�
KRUL]RQWDO� EXODúPD� \HU� DOPDNWDGÕU� ����� (SLGHPL\ROR-
MLN� oDOÕúPDODU�� GLú� KHNLPOHULQLQ� JHQHO� SRS�ODV\RQOD�
NDUúÕODúWÕUÕOGÕNODUÕQGD� KHSDWLW� HQIHNVL\RQXQD� \DNDODQPD�
ULVNLQLQ�\DNODúÕN��o�NDW�GDKD�ID]OD�ROGX÷XQX�RUWD\D�NR\-
PDNWDGÕU������%X�DUWPÕú�ULVN��JHQHOOLNOH�HQIHNWH�KDVWDODU-
OD� WHPDV�VÕUDVÕQGD�NRUX\XFX�|QOHPOHUH� WDP�X\XOPDPDVÕ��
NRQWDPLQH�PDWHU\DOOH�GR÷UXGDQ�WHPDV�ROPDVÕ��NHVLFL�GH-
OLFL�DOHW�\DUDODQPDODUÕ�YH�\HWHUVL]�ED÷ÕúÕNOÕN�GXUXPX�JLEL�
IDNW|UOHUOH�LOLúNLOHQGLULOPHNWHGLU��$\UÕFD��HQIHNVL\RQ�NRQW��
URO�|QOHPOHULQH�X\XOPDGÕ÷Õ� WDNWLUGH�KDVWDGDQ�KDVWD\D�YH�
QDGLU� GXUXPODUGD� VD÷OÕN� oDOÕúDQODUÕQGDQ�KDVWDODUD�GD� HQ-

IHNVL\RQ�HWNHQOHULQLQ�WDúÕQPDVÕ�GD�V|]�NRQXVX�RODELOPHN-
WHGLU��%X�NDSVDPGD�GLú�KHNLPOHULQLQ�KDVWDODUÕQGDQ�GLNNDWOL�
ELU�DQDPQH]�DOPDVÕ��NLúLVHO�NRUX\XFX�HNLSPDQ�NXOODQPDVÕ��
HO�KLM\HQLQH�GLNNDW�HWPHVL��VWHULOL]DV\RQ�V�UHoOHULQH�ULD\-
HW�HWPHVL�YH�DúÕODQPDVÕ��EX�ULVNOHUL�|QHPOL�|Oo�GH�D]DOWÕU��
$\UÕFD�� NHVLFL� YH� GHOLFL� DOHWOHULQ� J�YHQOL� NXOODQÕPÕ� YH�
LPKD�HGLOPH�SURWRNRO�QH�X\XOPDVÕ�KDVWDGDQ�KDVWD\D�\D�GD�
VD÷OÕN� oDOÕúDQODUÕQGDQ� KDVWDODUD� HQIHNVL\RQ� WDúÕQPDVÕQÕQ�
|QOHQPHVLQGH�NULWLN�ELU�URO�R\QDU�����

'Lú� KHNLPOL÷L� X\JXODPDODUÕ� HVQDVÕQGD� KHU� W�UO�� NRUX\X-
FX� |QOHP� DOÕQPDVÕQD� UD÷PHQ� SHUN�WDQ� \D� GD� PXNR-
]D� DUDFÕOÕ÷Õ\OD� HQIHNVL\RQ� EXODúÕ� JHOLúHELOPHNWHGLU� �����
+DVWDOÕN� .RQWURO� YH� gQOHPH� 0HUNH]OHUL
QLQ� WDKPLQOHU-
LQH�J|UH��VD÷OÕN�SHUVRQHOL�DUDVÕQGD�KHU�\ÕO�KDVWDQH�WDEDQOÕ�
\DNODúÕN���������L÷QH�EDWPDVÕ�YH�GL÷HU�NHVLFL�GHOLFL�DOHW�
\DUDODQPDVÕ�PH\GDQD�JHOPHNWHGLU� �����6D÷OÕN�oDOÕúDQODUÕ�
DUDVÕQGD�\DSÕODQ�EX�DUDúWÕUPDGD�D\UÕFD�NHVLFL�YH�GHOLFL�DOHW�
\DUDODQPDODUÕ� VRQXFXQGD� KHU� \ÕO� WDKPLQL� RODUDN� �������
NLúL�+%9�� ������� NLúL�+&9�YH� ������ NLúL�+,9� HQIHNVL-
\RQXQD� PDUX]� NDOGÕ÷Õ� ELOGLULOPLúWLU� ����� 9LUDO� KHSDWLWOHU�
J|U�OPH�VÕNOÕNODUÕ��DNXW�LQIHNVL\RQ�GXUXPXQGD�FLGGL�RUDQ-
GD�PRUWDOLWH�ULVNLQH�VDKLS�ROPDODUÕ�YH�NURQLNOHúPH�GXUX-
PXQGD�LVH�NDUDFL÷HU�VLUR]X�YH�KHSDWRVHOO�OHU�NDQVHU�JLEL�
FLGGL� NRPSOLNDV\RQODUD� QHGHQ� RODELOPHOHULQGHQ� GROD\Õ�
|QHPOLGLU�����

'Lú� KHNLPOL÷L� X\JXODPDODUÕQGD� HQIHNVL\RQ� NRQWURO� |Q-
OHPOHULQH�X\XP�KHP�VD÷OÕN�oDOÕúDQODUÕQÕ�KHP�GH�KDVWDODUÕ�
NRUXPD�DoÕVÕQGDQ�KD\DWL�|QHPH�VDKLSWLU��$QFDN��HQIHNVL\-
RQ�NRQWURO�|QOHPOHULQLQ�HWNLOL�ELU�úHNLOGH�X\JXODQDELOPHVL�
LoLQ�GLú�KHNLPOHULQLQ�EXODú�\ROODUÕ�YH�NRUXQPD�|QOHPOHUL�
NRQXVXQGD�ELOJL�VDKLEL�ROPDVÕ�YH�EX�NRQXGDNL�IDUNÕQGDOÕN�
G�]H\OHULQLQ� DUWÕUÕOPDVÕ� JHUHNPHNWHGLU�� %X� oDOÕúPDQÕQ�
DPDFÕ� GD�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� NOLQL÷LQH� EDúYXUDQ� KDVWDODUGDNL� HQIHNVL-
\RQ� KDVWDOÕNODUÕQ� VÕNOÕ÷ÕQÕ� YH� GD÷ÕOÕPÕQÕ� EHOLUOH\HUHN� GLú�
KHNLPOHULQL� NDUúÕODúDELOHFHNOHUL� HQIHNVL\|]� KDVWDOÕNODU�
NRQXVXQGD�IDUNÕQGDOÕN�\DUDWPDNWÕU��

GEREÇ ve YÖNTEMLER
dDOÕúPD� |QFHVL� $NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�
.OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\� DOÕQGÕ�
������������������ $UDúWÕUPD� +HOVLQNL� 'HNODUDV\RQX�
�����SUHQVLSOHULQH�X\JXQ�RODUDN�\�U�W�OG���

%X�UHWURVSHNWLI�NHVLWVHO�oDOÕúPDQÕQ�HYUHQLQL�� �2FDN������
��2FDN������ WDULKOHUL� DUDVÕQGD�$NGHQL]�hQLYHUVLWHVL�'Lú�
+HNLPOL÷L�)DN�OWHVL�3HULRGRQWRORML�$QDELOLP�'DOÕ¶QD� WH-
GDYL� DPDFÕ\OD� EDúYXUDQ� ELUH\OHU� ROXúWXUPDNWDGÕU�� +DVWD�
ND\ÕWODUÕQGDQ� HOGH� HGLOHQ� GHPRJUD¿N� YHULOHU� �\Dú�� FLQVL-
\HW�� YH� KDVWDODUÕQ� NHQGL� EH\DQODUÕ� GR÷UXOWXVXQGD� +%9��
+&9�YH�+,9�HQIHNVL\RQX�JHoLULS�JHoLUPHGLNOHLQH�\|QHOLN�
YHULOHUL�GH÷HUOHQGLULOGL�

7RSODQDQ�W�P�YHULOHU�0LFURVRIW�([FHO¶H�JLULOGL�YH�GDKD�VRQ-
UD�6366������SURJUDPÕQD�DNWDUÕODUDN�LVWDWLNVHO�RODUDN�LQFH-
OHQGL��dDOÕúPD\D�NDWÕODQODUÕQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNVHO�YHULOH-
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UL��IUHNDQVODU��VWDQGDUW�VDSPD��RUWDODPD��KHVDSODQGÕ�YH�WDEOR�
KDOLQH�JHWLULOGL��.DWHJRULN�YHULOHULQ�DQDOL]L�LoLQ�.L�.DUH�
WHVWL�NXOODQÕOGÕ��P��������DQODPOÕOÕN�VÕQÕUÕ�RODUDN�NDEXO�HGLOGL�

BULGULAR 
$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL��3HULRGRQ-
WRORML�NOLQL÷LQH������������������������WDULKOHUL�DUDVÕQGD�
EDúYXUDQ����LOH����\Dú�DUDOÕ÷ÕQGDNL�WRSODP������KDVWDQÕQ�
�����¶GH���n  ������+%9��+&9�YH�+,9�|\N�V��WHVSLW�HGLO-
GL��7RSODP�KDVWDODUÕQ�\Dú�RUWDODPDVÕ����������������������
\Dú�DUDOÕ÷Õ���NDGÕQ�KDVWDODUÕQ�\Dú�RUWDODPDVÕ����������������
HUNHN�KDVWDODUÕQ�\Dú�RUWDODPDVÕ�LVH��������������¶LGL��%XQ-
ODUGDQ�������������KDVWD�+%9������������KDVWD�+&9�YH���
��������KDVWD�+,9�LOH�HQIHNWH�LGL��

+%9�|\N�V��RODQ�WRSODP�����KDVWDQÕQ����¶L�������HUNHN��
��¶L�������NDGÕQGÕ��+%9�J|U�OPH�VÕNOÕ÷Õ�DoÕVÕQGDQ�NDGÕQ�
YH�HUNHNOHU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�WHVSLW�
HGLOPHGL��+&9�|\N�V��RODQ�WRSODP����KDVWDQÕQ��¶L�������
NDGÕQ����¶VÕ�������HUNHNWL��&LQVL\HW�DoÕVÕQGDQ�GH÷HUOHQGL-
ULOGL÷LQGH�+&9�HQIHNVL\RQX�DoÕVÕQGDQ�NDGÕQ�YH�HUNHNOHU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� WHVSLW� HGLOGL�
�S!�������+,9�|\N�V�� RODQ� WRSODP��o� �������� KDVWDQÕQ�
W�P��HUNHNWL�

7$57,ù0$
9LUDO� KHSDWLWOHU� G�Q\DGD� ROGX÷X�JLEL� �ONHPL]GH� GH� |QHP-
OL� ELU� KDON� VD÷OÕ÷Õ� VRUXQXGXU�� '�Q\D� 6D÷OÕN� gUJ�W�
Q�Q�
VÕQÕÀDQGÕUPDVÕQD� J|UH� 7�UNL\H�� KHSDWLW� HQIHNVL\RQODUÕQÕQ�
J|U�OPH� VÕNOÕ÷Õ� EDNÕPÕQGDQ� RUWD� HQGHPLN� �ONHOHU� DUDVÕQ-
GD� \HU� DOPDNWDGÕU�� <DúDP� VWDQGDUWODUÕQÕQ� \�NVHOPHVL� YH�
DúÕODPD� SURJUDPODUÕQÕQ� \D\JÕQODúPDVÕQD� UD÷PHQ�+%9� YH�
+&9� HQIHNVL\RQODUÕ� J�Q�P�]GH� KDOD� |QHPLQL� NRUXPDN-
WDGÕU� ����� %X� oDOÕúPDGD�� KHSDWLW� �+%9� YH� +&9�� |\N�V��
RODQ�KDVWD�SUHYDODQVÕ������RODUDN�EXOXQPXúWXU��dDOÕúPDPÕ]�
LOH�EHQ]HU� úHNLOGH�&KDQGOHU�YH�DUN�¶QÕQ� ���� øVSDQ\D¶GD�GLú�
KHNLPOL÷L�IDN�OWHVLQH�EDúYXUDQ�����KDVWDQÕQ�WÕEEL�|\N�OHU-
LQL� GH÷HUOHQGLUGLNOHULQGH� KHSDWLW� SUHYDODQVÕQÕ������ RODUDN�
ELOGLUPLúWLU��3DNLVWDQ¶GD�\DSÕODQ�ELU�GL÷HU�NHVLWVHO�oDOÕúPDGD�
�����GLú�KHNLPOL÷L�KDVWDVÕQÕQ�YHUL��OHUL�GH÷HUOHQGLULOGL÷LQGH�
+%9�YH�+&9�SUHYHODQVÕ������RODUDN�UDSRU�HGLOPLúWLU�����

+HSDWLW�%��+HSDGQDYLULGDH�DLOHVLQH�DLW��NÕVPHQ�oLIW�LSOLNOL�ELU�
'1$�YLU�V��RODQ�+%9�WDUDIÕQGDQ�PH\GDQD�JHOHQ�FLGGL�ELU�
HQIHNVL\RQ�KDVWDOÕ÷ÕGÕU������+%9¶QLQ�SHUN�WDQ��YHUWLNDO��FLQ-
VHO�WHPDV�YH�KRUL]RQWDO�ROPDN��]HUH�G|UW�DQD�EXODú�\ROX�EX-
OXQPDNWDGÕU��+DVWDOÕ÷ÕQ�WDQÕVÕQGD�HQ�\D\JÕQ�\|QWHP��+HSDWLW�

%�\�]H\�DQWLMHQLQLQ��+%V$J��WHVSLWLGLU��������'�Q\D�6D÷OÕN�
gUJ�W�
Q�Q�YHULOHULQH�J|UH��G�Q\D�Q�IXVXQXQ��oWH�ELUL�+%9�
LOH� HQIHNWH� GXUXPGDGÕU� YH� EX� ELUH\OHULQ� \DNODúÕN���¶LQGD�
KDVWDOÕN�NURQLN�KDOH�G|Q�úH��UHN�VLUR]��NDUDFL÷HU�\HWPH]OL÷L�
YH\D�KHSDWRVHO�OHU�NDQVHU�JHOLúPH�ULVNL�EXOXQPDNWDGÕU������
<DSÕODQ� HSLGHPL\RORMLN� GH÷HUOHQGLUPHOHUGH�� JOREDO� |OoHN-
WH��KHU�\ÕO�\DNODúÕN�����PLO\RQ�NLúL��+%9�LOLúNLOL�NURQLN�ND-
UDFL÷HU�NRPSOLNDV\RQODUÕ�QHGHQL\OH�KD\DWÕQÕ�ND\EHWPHNWHGLU�
������

%X� oDOÕúPDGD� +%9� |\N�V�� RODQ� ELUH\OHULQ� RUDQÕ� �����
RODUDN�WHVSLW�HGLOPLúWLU��øVWDQEXO�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVL¶QGH�\DSÕODQ�ELU�oDOÕúPDGD�����\Dú�YH��]HUL��������
KDVWDQÕQ�DQDPQH]�GRV\DODUÕ�LQFHOHQGL÷LQGH��KDVWD�EH\DQODUÕ-
QD�J|UH�������RUDQÕQGD�+%9�|\N�V��UDSRU�HGLOPLúWLU������
��øOJ�\�YH�DUN¶QÕQ������\DSWÕ÷Õ�ELU�GL÷HU�oDOÕúPDGD��<HGLWHSH�
hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL
QH�EDúYXUDQ����LOH�����
\DúODUÕ�DUDVÕQGDNL��������KDVWDQÕQ�DQDPQH]�ELOJLOHUL�GH÷HU-
OHQGLULOGL÷LQGH�� KDVWD� EH\DQÕQD� J|UH� ����� RUDQÕQGD� +%9�
|\N�V��UDSRU�HGLOPLúWLU��

'HQWDO� LúOHPOHU� VÕUDVÕQGD� +%9� JHoLúL�� NRQWDPLQH� DOHW�
\DUDODQPDODUÕQÕQ�\DQÕ�VÕUD�W�NU�N��NDQ�YH�GLú�HWL�VÕYÕVÕ�JLEL�
HQIHNVL\|]�Y�FXW�VÕYÕODUÕ�\ROX�LOH�GH�RODELOPHNWHGLU��3HUN�WDQ�
WHPDVOD�+%9�EXODúPD�ULVNL�����LNHQ�+&9�LoLQ�������+,9�
LoLQ�LVH�EX�RUDQ�����¶W�U�������&OHYHODQG�YH�DUN������GLú�KHN-
LPOHULQGH�SHUNXWDQ|]�\DUDODQPDODUÕQ����¶LQLQ�L÷QH�EDWPDVÕ�
úHNOLQGH�ROGX÷XQX�YH�EX�\DUDODQPDODUÕQ�E�\�N�NÕVPÕQÕQ�RUDO�
FHUUDKODUGD� PH\GDQD� JHOGL÷LQL� ELOGLUPLúWLU�� '�Q\D� 6D÷OÕN�
gUJ�W��YH�8OXVODUDUDVÕ�dDOÕúPD�gUJ�W��������\ÕOÕQGD�+%9�
HQIHNVL\RQXQX� VD÷OÕN� oDOÕúDQODUÕ� LoLQ� ELU� PHVOHN� KDVWDOÕ÷Õ�
RODUDN�WDQÕPÕúWÕU�������%X�GR÷UXOWXGD��7�&�6D÷OÕN�%DNDQOÕ÷Õ�
GD������\ÕOÕQGD�VD÷OÕN�oDOÕúDQODUÕQÕQ�+%9�DoÕVÕQGDQ�WDUDQ-
PDVÕQÕ�YH�DúÕODPD�SURWRNRO�Q��EDúODWPÕúWÕU������

'�Q\D�JHQHOLQGH��+%9�DoÕVÕQGDQ�\�NVHN�ULVN�DOWÕQGD�RODQ�
VD÷OÕN� oDOÕúDQODUÕQGD�DúÕODPDQÕQ�HWNLVL� oDUSÕFÕ� VRQXoODU�RU-
WD\D�NR\PXúWXU��$úÕ�SURJUDPODUÕQÕQ�X\JXODQPDVÕ\OD�ELUOLN-
WH�� VD÷OÕN� oDOÕúDQODUÕ� DUDVÕQGD� +%9� HQIHNVL\RQX� LQVLGDQVÕ�
��
GDQ�����
H� G�úP�úW�U��$\UÕFD�� EX� |QOHPOHU� VD\HVLQGH�
KHSDWRVHOO�OHU�NDQVHU�LQVLGDQVÕQGD�GD�����RUDQÕQGD�ELU�D]DO-
PD�ND\GHGLOPLúWLU� ������%X� YHULOHU��+%9
\H� NDUúÕ� DúÕODPD�
SURJUDPODUÕQÕQ�\DOQÕ]FD�HQIHNVL\RQODUÕ�|QOHPHNOH�NDOPD\ÕS��
+%9� LOH� LOLúNLOL� FLGGL�NRPSOLNDV\RQODUÕQ�GD�|QOHQPHVLQGH�
VRQ�GHUHFH�HWNLOL�ROGX÷XQX�J|VWHUPHNWHGLU��'Lú�KHNLPOHULQLQ�
HQIHNVL\RQ�NRQWURO�SURJUDPÕQÕQ�ELU�SDUoDVÕ�RODUDN�+%9
\H�
NDUúÕ�DúÕODQPDVÕ�PHVOHNL�ULVNOHUH�NDUúÕ�NRUXQPDVÕQGD�|QHPOL�
ELU�DGÕPGÕU��

Tablo 1. (QIHNVL\|]�KDVWDOÕN�|\N�V��RODQ�
KDVWDODUÕQ�YHULOHUL
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+HSDWLW� &�� )ODYLYLULGDH� DLOHVLQH� DLW�� ]DUÀÕ� YH� WHN� LSOLNOL�
ELU� 51$� YLU�V�� RODQ� +HSDWLW� &�9LU�V�� �+&9�� WDUDIÕQGDQ�
ROXúWXUXODQ�ELU�HQIHNVL\RQ�KDVWDOÕ÷ÕGÕU� ������+&9�HQIHNVL-
\RQXQXQ� WDQÕVÕ� JHQHOOLNOH� +&9� DQWLNRUODUÕQÕQ� �DQWL�+&9��
YH\D� +&9� 51$� WHVSLWLQH� GD\DQÕU� ������ '�Q\D� 6D÷OÕN�
gUJ�W���'6g�¶Q�Q�UDSRUODUÕQD�J|UH��G�Q\D�Q�IXVXQXQ���¶��
+&9� LOH� LQIHNWHGLU� ������7�UNL\H¶GH�\DSÕODQ� HSLGHPL\ROR-
MLN�oDOÕúPDODUD�J|UH��WRSOXPGD�DQWL�+&9�SR]LWLÀL÷L�RUDQODUÕ�
\DNODúÕN��������DUDVÕQGD�GH÷LúPHNWHGLU�������+&9�LOH�HQ-
IHNWH�ELUH\OHULQ�������¶LQGH�NURQLN�HQIHNVL\RQ�JHOLúPHNWH�
YH�EX�ELUH\OHULQ�\DNODúÕN�������¶XQGD�\LUPL�\ÕO�LoLQGH�VLUR]�
YH\D�KHSDWRVHO�OHU�NDUVLQRP�JHOLúHELOPHN�� � WHGLU��+&9¶\H�
ED÷OÕ� NURQLN�NDUDFL÷HU� KDVWDOÕNODUÕ�� �ONH�� VPL]GH�NDUDFL÷HU�
QDNLOOHULQLQ�|QHPOL�ELU�NÕVPÕQÕ�ROXúWXUPDNWDGÕU�������9LU�V�Q�
WHPHO� EXODú� \ROX�� HQIHNWH� NDQ�YH\D� NDQ��U�QOHUL\OH� GLUHNW�
WHPDVWÕU��.HVLFL�GHOLFL�DOHW�\DUDODQPDODUÕ��VD÷OÕN�oDOÕúDQODUÕ�
DUDVÕQGD� HQIHNVL\RQXQ� HQ�|QHPOL�PHVOHNL� ULVN� IDNW|UOHULQ-
GHQ�ELULGLU��6X]XNL�YH�DUN�¶ODUÕ������$QWL�+&9�����KDVWDODUÕQ�
W�N�U�N� YH� GLúHWL� ROX÷X� VÕYÕVÕ� |UQHNOHULQGH� \�NVHN� RUDQ-
GD�+&9�51$�YDUOÕ÷ÕQÕ�57�3&5� WHNQL÷L� LOH� WHVSLW� HWPLúWLU��
$PHULND�%LUOHúLN�'HYOHWLQGHNL�GLú�KHNLPOHULQGH�DQWL�+&9�
VHURSUHYDODQVÕ����RODUDN�UDSRU�HGLOPLúWLU������

%X� oDOÕúPDGD� +&9� |\N�V�� RODQ� ELUH\OHULQ� RUDQÕ� �����
RODUDN�WHVSLW�HGLOPLúWLU��%X�VRQXFXPX]�KHP��ONH�RUWDODPDVÕ�
KHP�GH�\DSÕODQ�EHQ]HU�oDOÕúPDODU�LOH�X\XPOXGXU��<DOoÕQ�<HO-
HU�YH�DUN¶QÕQ������GLú�KHNLPOL÷L�IDN�OWHVLQH�EDúYXUDQ�KDVWDODU�
�]HULQGH�\DSWÕNODUÕ�EHQ]HU�ELU�oDOÕúPD�VRQXFXQGD�GD�KDVWD-
ODUÕQ�����¶LQGH�+%9�YH�����¶�QGH�+&9�WDúÕ\ÕFÕOÕ÷Õ�WHVSLW�
HGLOPLúWLU��hONHPL]GH�\DSÕODQ� IDUNOÕ� oDOÕúPDODUGD�GD�+&9�
WDúÕ\ÕFÕOÕN� RUDQÕ� ���������� DUDVÕQGD� ELOGLULOPLúWLU� ���������
*�Q�P�]GH�+&9�HQIHNVL\RQODUÕQGDQ�NRUXQPDN� LoLQ�DNWLI�
YH\D� SDVLI� LPPXQL]DV\RQ� \|QWHPOHUL� \RNWXU�� %X� QHGHQOH�
KHNLPOHULQ�oDOÕúPD�HVQDVÕQGD�VWHULOL]DV\RQ�YH�GH]HQIHNVL\-
RQD�YH�D\QÕ�]DPDQGD�NLúLVHO�NRUXQPD\D�E�\�N�|]HQ�J|VWHU-
PHVL�JHUHNPHNWHGLU��

øQVDQ� LPP�Q� \HWPH]OLN� YLU�V�� �+,9�� HQIHNVL\RQX�� �����
\ÕOÕQGD�WDQÕPODQDQ��DúÕVÕQÕQ�ROPDGÕ÷Õ��KDVWDODUÕQ�\DúDP�ND-
OLWHOHULQL�ROXPVX]�\|QGH�HWNLOH\HQ��W�P�G�Q\DGD�PRUELGLWH�
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Evaluation of the Distance Between 
the Mandibular Canal and Mandibular 
Teeth Roots with Cone Beam Computed 
Tomography

Mandibular Kanal ile Mandibular 
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ABSTRACT
Objectives
The aim of this study was to evaluate the distance of the mandibular 2nd premolar, 
1st and 2nd molar apices from the mandibular canal.

Material and Methods
Cone Beam Computed Tomography images of 99 patients aged 16-60 years (n = 99) 
REWDLQHG�IURP�WKH�GDWDEDVH�DUFKLYH�RI�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\�'H-
SDUWPHQW�RI�0D[LOORIDFLDO�5DGLRORJ\�ZHUH�DQDO\]HG��7KH�VWXG\�JURXSV�ZHUH�GLYLGHG�
into 3 groups as 16-30 (Group 1), 31-45 (Group 2), <45 (Group 3) and equal number 
of participants were included in each study group. Of the 99 participants, 51 (51.5%) 
ZHUH�PDOH�DQG������������ZHUH�IHPDOH��,Q�FRURQDO�VHFWLRQV��WKH�GLVWDQFH�EHWZHHQ�WKH�
mandibular 2nd premolar apex, the mesial and distal root apices of the 1st and 2nd 
molars and the upper border of the mandibular canal was calculated in millimeters 
�PP���,Q�RXU�VWXG\��GLIIHUHQFHV�DFFRUGLQJ�WR�DJH�DQG�JHQGHU�ZHUH�DOVR�DQDO\]HG�

Results
When the apex-mandibular canal distance of the 2nd molars of both quadrants were 
DQDO\]HG�LQ�WHUPV�RI�ERWK�PHVLDO�DQG�GLVWDO�URRWV��WKH\�ZHUH�VWDWLVWLFDOO\�FORVHU�WKDQ�
the teeth in the same quadrant (P < 0.05). While the root apices of the teeth evalu-
DWHG�LQ�*URXS���ZHUH�VLJQL¿FDQWO\�VKRUWHU�WR�WKH�PDQGLEXODU�FDQDO��WKH�GLVWDQFHV�RI�
WKH�DSLFHV�RI�*URXS���WR�WKH�PDQGLEXODU�FDQDO�ZHUH�VLJQL¿FDQWO\�IDUWKHU��P < 0.05). 
,Q� WHUPV�RI�JHQGHU�� WKH�DSH[�WR�PDQGLEXODU�FDQDO�GLVWDQFH�RI�IHPDOH�VXEMHFWV�ZDV�
VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�PDOH�VXEMHFWV��P < 0.05).

Conclusion
,Q�GHQWLVWU\��EHIRUH�VXUJLFDO�DQG�HQGRGRQWLF�WUHDWPHQWV�WR�EH�DSSOLHG�WR�PDQGLEXODU�
posterior teeth, a 3D examination should be performed and the proximity of the roots 
ZLWK�WKH�PDQGLEXODU�FDQDO�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KLV�LV�YHU\�LPSRUWDQW�
to prevent nerve damage and increase treatment success.
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INTRODUCTION
The mandibular nerve (V3), one of the three branches of 
the trigeminal nerve, is the largest branch of the trigemi-
QDO�QHUYH�DQG�FDUULHV�ERWK�PRWRU�DQG�VHQVRU\�¿EHUV��7KLV�
nerve provides sensory innervation of the mandible, lower 
WHHWK�DQG�VXUURXQGLQJ�WLVVXHV��,W�LV�DOVR�UHVSRQVLEOH�IRU�WKH�
general sensation of the anterior two-thirds of the tongue. 
,W�DVVXPHV�PRWRU�FRQWURO�RI�WKH�PDVWLFDWRU\�PXVFOHV��PDV-
seter, temporal, pterygoid) and several small muscles, and 
WUDQVPLWV�VHQVDWLRQ�WR�WKH�VNLQ�RI�WKH�WHPSRUDO�UHJLRQ��SDUW�
of the external auricle and the external auditory canal. The 
mandibular nerve, which also innervates the capsule of the 
WHPSRURPDQGLEXODU� MRLQW�� KDV� DQ� LPSRUWDQW� UROH� LQ� ERWK�
sensory and motor functions (1-4).

The posterior part of the mandibular nerve divides into 
WZR�LPSRUWDQW�EUDQFKHV��WKH�LQIHULRU�DOYHRODU�QHUYH��,$1��
DQG� WKH� OLQJXDO� QHUYH��7KH� ,$1� FDUULHV� ERWK�PRWRU� DQG�
VHQVRU\�¿EHUV��IROORZLQJ�D�SDWK�FORVH�WR�WKH�LQQHU�VXUIDFH�
RI� WKH� ODWHUDO�SWHU\JRLG�PXVFOH��6HQVRU\�¿EHUV� LQQHUYDWH�
the teeth, gums and surrounding tissues of the mandible, 
ZKLOH�PRWRU�¿EHUV�VWLPXODWH�WKH�P\ORK\RLG�PXVFOH�DQG�WKH�
anterior belly of the digastric muscle. The lingual nerve 
transmits general sensation to the anterior two-thirds of 
the tongue, contributing to the sensitivity of the tongue 
and oral mucosa (1-4).

The mandibular canal is a structure that carries the inferior 
alveolar neurovascular bundle and follows a pathway to 
the mental foramen. Within the mandible, it runs down-
ward and forward along the ramus in an inclined manner, 
ZKLOH� LW� IROORZV� D� KRUL]RQWDO� FRXUVH� LQ� WKH� ERG\� RI� WKH�
mandible. The anterior part of the canal reaches the men-
WDO� IRUDPHQ� DQG� WKHQ� WXUQV� EDFNZDUGV� WKURXJK� WKH� IRUD-
men, forming the anterior ring structure (5). The accessory 
PHQWDO�QHUYH�LV�D�EUDQFK�RI�WKH�,$1��XVXDOO\�DULVLQJ�IURP�
a foramen separate from the mandibular canal and located 
in the anteroinferior part of the mental foramen (6).

,$1� LQMXU\� FDQ� RFFXU� IRU� D� YDULHW\� RI� UHDVRQV��$PRQJ�
WKHVH��ORFDO�DQHVWKHWLF�LQMHFWLRQV�GXULQJ�GHQWDO�SURFHGXUHV��
which may inadvertently damage the nerve, are promi-
nent. Especially surgical removal of third molars is a com-
PRQ�ULVN�IDFWRU�GXH�WR�LWV�FORVH�SUR[LPLW\�WR�WKH�QHUYH��,Q�
addition, damage to the nerve canal during dental implant 
applications and endodontic treatments can also lead to 
LQMXU\�� ,Q� DGGLWLRQ�� DEODWLRQ� VXUJHULHV� WR� UHPRYH� SDWKR-
ORJLF�WLVVXHV��WUDXPDV�LQ�WKH�MDZ�UHJLRQ�DQG�RUWKRJQDWKLF�
VXUJHULHV� WR�FRUUHFW� MDZ�GHIRUPLWLHV�DUH�RWKHU�FRQGLWLRQV�
WKDW�PD\�WKUHDWHQ�WKH�LQWHJULW\�RI�WKH�,$1��,Q�GLIIHUHQW�VWX��
GLHV��QHUYH�LQMXULHV�ZLWK�WUDQVLHQW�VHQVRU\�LPSDLUPHQW�DQG�
spontaneous recovery have been encountered (7-9).

1HUYH� LQMXULHV�FDQ�PDQLIHVW�FOLQLFDOO\�ZLWK� VLJQV�RI� ORVV�
of sensory function, for example anesthesia or hypoesthe-
sia. These conditions often present with a complex picture 
of neurogenic disturbances such as paresthesia (abnormal 
sensations), dysesthesia (abnormal sensations that cause 
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discomfort) or allodynia (sensations of pain in response to 
VWLPXOL�WKDW�GR�QRW�QRUPDOO\�FDXVH�SDLQ���$OWKRXJK�SHUPD-
nent neurosensory damage may occur in some cases after 
LQMXU\�� WKH�FDSDFLW\�RI�QHUYHV�WR�KHDO�FDQQRW�EH�XQGHUHV-
WLPDWHG��,Q�PRVW�FDVHV��DW�OHDVW�D�SDUWLDO�UHFRYHU\�SURFHVV�
is observed, which can be quite promising depending on 
the ability of the nerve to regenerate and the overall health 
status of the individual (7-10).

The close anatomical relationship between the root api-
FHV� RI� WKH� SRVWHULRU�PDQGLEXODU� WHHWK� DQG� WKH� ,$1�PD\�
LQFUHDVH� WKH�ULVN�RI�QHUYH� LQMXU\��HVSHFLDOO\� LQ�GHQWDO� LQ-
terventions performed behind the mental foramen. The 
SUR[LPLW\�RI�WKH�,$1�WR�WKH�URRWV�RI�ORZHU�PRODUV�DQG�SUH-
molars is of great clinical importance, especially during 
invasive surgical procedures and traditional root canal 
treatments. This proximity may affect the treatment pro-
FHVV�E\�LQFUHDVLQJ�WKH�ULVN�RI�QHUYH�LQMXU\������

7KH�,$1�PD\�H[SHULHQFH�GLUHFW�QHUYH�GDPDJH�DV�D�UHVXOW�
of excessive instrumentation, instruments used to clean 
DQG�VWHULOL]H�WKH�URRW�FDQDO��RU�H[FHVVLYH�H[WUXVLRQ�RI�URRW�
FDQDO� ¿OOLQJ� PDWHULDOV�� 6XFK� WUDXPD� FDQ� FDXVH� SK\VLFDO�
damage to the nerve (12-14). To prevent or reduce this 
ULVN�� LW� LV�YHU\�LPSRUWDQW� WR�XWLOL]H��'�LPDJLQJ�WR�HYDOX-
DWH�WKH�SRVLWLRQ�RI�WKH�,$1�DQG�RWKHU�QHUYH�VWUXFWXUHV�DQG�
their neighborhood with surrounding anatomical struc-
tures.  Cone Beam Computed Tomography (CBCT) was 
introduced for dentomaxillofacial imaging due to the clin-
ical necessity of cross-sectional imaging in dental practice 
and is widely used due to its lower dose, cost and scan 
time compared to Computed Tomography (CT) (15). Den-
WLVWV�FDQ�WDNH�PHDVXUHV�WR�PLQLPL]H�WKH�ULVN�RI�,$1�LQMXU\�
during surgical and endodontic procedures in the mandib-
ular region with the help of CBCT during diagnosis and 
treatment planning (11).

Since the relationship of the mandibular posterior tooth 
roots with the mandibular canal may affect the treatment 
plan and the post-treatment process, it is important to have 
information about the proximity of the tooth roots to the 
canal. We can get detailed information about this situation 
ZLWK�&%&7��,Q�WKLV�VWXG\�����&%&7�LPDJHV�REWDLQHG�IRU�
YDULRXV�UHDVRQV�ZHUH�DQDO\]HG�WR�HYDOXDWH�WKH�SUR[LPLW\�
of the lower 2nd premolar, lower 1st and 2nd molar tooth 
apices with the mandibular canal.

MATERIAL and METHODS
The radiologic images used in our study were selected 
from the database archive of Maxillofacial Radiology of 
$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\��

CBCT images of 99 patients aged 16-60 years were evalu-
DWHG��,QFOXVLRQ�FULWHULD�ZHUH��(1) optimal image quality, (2) 
no craniofacial anomaly history of trauma, (3) all maxil-
lary and mandibular posterior teeth (except wisdom teeth), 
(4) no pathologies such as cyst-tumour-periapical lesions 
around the roots of the teeth to be evaluated (mandibular 

�QG�SUHPRODU���VW�DQG��QG�PRODUV���$W�WKH�VDPH�WLPH��WHHWK�
with anatomical variations were not included in the study. 
Measurements were made using single-rooted mandibular 
2nd premolars and two-rooted mandibular molars.

CBCT images were obtained with the Veraview X800 (J 
0RULWD�&R���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQX-
IDFWXUHU
V�LQVWUXFWLRQV��)29����[��������P$�����NY3�DQG�
����� V���$OO�&%&7� VFDQV�ZHUH� HYDOXDWHG� LQ� ��PP� WKLFN�
FRURQDO��D[LDO�DQG�VDJLWWDO�VOLFHV��7KH�VFDQV�ZHUH�DQDO\]HG�
XVLQJ�L�'L[HO��9HUVLRQ����������-�0RULWD�&R���VRIWZDUH��$OO�
LPDJHV�ZHUH�VDYHG�LQ�',&20��'LJLWDO�,PDJLQJ�DQG�&RP-
PXQLFDWLRQV�LQ�0HGLFLQH��IRUPDW��$OO�&%&7�LPDJHV�ZHUH�
retrospectively reviewed by a maxillofacial radiologist 
specialist and two endodontists with more than 3 years of 
experience in CBCT.

The distances between the mandibular canal and the root 
apices of the 2nd premolars, 1st and 2nd molars were 
measured according to the method previously described 
E\�%�UNOHLQ� HW� DO�� ������8QOLNH� WKH� VWXG\� RI�%�UNOHLQ� HW�
al. 3rd molars were not included in the evaluation. The 
shortest distances between the root apex and the outermost 
edges of the mandibular canal were measured in coronal 
VHFWLRQV�ZKHUH�WKH�PDQGLEXODU�FDQDO�FRXOG�EH�WUDFHG�EDFN-
ZDUGV�WKURXJK�WKH�PHQWDO�IRUDPHQ��)LJ������

Figure 1. The distance between the distal root apex of tooth 47 and the 
upper border of the mandibular canal in the coronal section CBCT image.

The coronal sections were created orthogonal to the oc-
FOXVDO� SODQH�� GH¿QHG� DV� WKH� WULDQJXODU� SODQH� IRUPHG� E\�
the cutting edges of the lower incisors and the tip of the 
PHVLREXFFDO� WXEHUFOH� RI� WKH� ¿UVW� PDQGLEXODU� PRODU��$OO�
measurements were performed independently by three ob-
VHUYHUV�DQG�PHDQ�YDOXHV�ZHUH�FDOFXODWHG��,Q�FDVH�RI�DQ\�
disagreement in the measurements or if the values differed 
by more than 1 mm, they were re-evaluated and recorded 
after consensus was reached.
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Data analysis
'DWD�ZHUH� DQDO\]HG� XVLQJ� 6366� 6WDWLVWLFV� IRU�:LQGRZV�
YHUVLRQ������ ��,%0�6366��&KLFDJR�� ,/��86$�� VRIWZDUH��
6LQFH�WKH�VDPSOH�VL]H�ZDV�!�����WKH�FRQIRUPLW\�WR�QRUPDO�
distribution was evaluated with the Kolmogorov-Smirnov 
test. Gender groups that did not show normal distribution 
ZHUH� DQDO\]HG�ZLWK�0DQQ�:KLWQH\�8�7HVW� DQG� DJH� DQG�
WRRWK� JURXSV� ZHUH� DQDO\]HG� ZLWK� .UUXVNDO�:DOOLV� 7HVW��
)RU�SRVW�KRF�HYDOXDWLRQ��FRPSDULVRQV�ZHUH�PDGH�EHWZHHQ�
WRRWK�JURXSV�ZLWK�7DPKDQH�7�WHVW��7KH�3�YDOXHV�OHVV�WKDQ�
�����ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

RESULTS
Our study included a total of 99 participants between the 
ages of 16-60 years and the study groups were divided 
into 3 groups as 16-30 (Group 1), 31-45 (Group 2), <45 
(Group 3) and equal number of participants were included 
in each study group. Of the 99 participants, 51 (51.5%) 
were male and 48 (48.5%) were female.

Table 1 shows the distance of the root apices of the right-
OHIW�SUHPRODUV�DQG�PRODUV�WR�WKH�PDQGLEXODU�FDQDO��,Q�WKH�
HYDOXDWLRQ�RI�DOO�WRRWK�JURXSV��WKH�PRVW�VWULNLQJ�¿QGLQJ�RQ�
both sides was the proximity of the 2nd molar apices to the 
mandibular canal border. The apices of the 2nd premolars 

were closer to the mandibular canal compared to the 1st 
molars.

The distance of the apices to the mandibular canal was 
compared between the three age groups and statistical dif-
ferences were observed between all age groups. While the 
root apices of the teeth evaluated in Group 1 were sig-
QL¿FDQWO\�FORVHU�WR�WKH�PDQGLEXODU�FDQDO��WKH�GLVWDQFHV�RI�
the apices of Group 3 to the mandibular canal were sig-
QL¿FDQWO\� IDUWKHU� �P� �� �������$FFRUGLQJ� WR� WKLV� UHVXOW�� LW�
was noted that as the age group increased, the distance 
of the apices to the mandibular canal increased in direct 
SURSRUWLRQ���,Q�WHUPV�RI�JHQGHU��WKH�DSH[�PDQGLEXODU�FDQDO�
GLVWDQFH�RI� IHPDOH� VXEMHFWV�ZDV� VLJQL¿FDQWO\� ORZHU� WKDQ�
WKDW�RI�PDOH�VXEMHFWV��P < 0.05).

,Q�RXU�VWXG\��WKH�WHHWK�ZHUH�DOVR�FRPSDUHG�DPRQJ�WKHP-
selves and the apex-mandibular canal distance of the 
2nd molars belonging to both quadrants was statistically 
shorter than the teeth in the same quadrant (P < 0.05). The 
mean distances of the other teeth are shown in Table 1 and 
no statistical difference was observed between these teeth. 
,Q�DGGLWLRQ�������������RI�WKH�GLVWDO�URRW�DSLFHV�RI� WHHWK�
37 and 47, 21 (21.2%) of the mesial root apex of tooth 37, 
and 24 (24.2%) of the root apex of tooth 47 were directly 
related to the mandibular canal.

DISCUSSION
The distance between the root apices of mandibular teeth 
and the mandibular canal has been extensively studied 
LQ�WKH�OLWHUDWXUH������DQG�LW�KDV�EHHQ�HPSKDVL]HG�WKDW�WKLV�
relationship may have important clinical consequences, 
especially in terms of dental treatments and surgical inter-
ventions. These studies evaluated the distance differences 
between different age groups, genders and sides, and pro-
vided important data using various radiographic methods 
to understand the spatial relationship of the mandibular 
canal with the tooth roots. 

Before the introduction of CBCT technology into clini-
cal use, relationships with mandibular posterior teeth 
were usually evaluated by anatomical studies on cadav-
HULF� VSHFLPHQV��+RZHYHU�� VXFK� VWXGLHV� KDG� D� VLJQL¿FDQW�
OLPLWDWLRQ�GXH�WR�WKH�OLPLWHG�VDPSOH�VL]H��ZKLFK�PDGH�WKH�

JHQHUDOL]DELOLW\�RI�WKH�UHVXOWV�GLI¿FXOW�������7KH�PDLQ�DLP�
of this study was to examine in detail the spatial relation-
ship between the mandibular posterior teeth and the MC 
of the second premolar and the mandibular posterior teeth 
using CBCT scans, which have been suggested to have su-
perior imaging capabilities that overcome the limitations 
of two-dimensional radiographs. 

Various studies (11,15,17-19) have shown that the dis-
WDQFH�EHWZHHQ�WKH�,$1�DQG�PDQGLEXODU�PRODU�URRWV�LV�VWD-
WLVWLFDOO\�VLJQL¿FDQWO\�VKRUWHU�LQ�IHPDOH�SDWLHQWV�FRPSDUHG�
WR�PDOH�SDWLHQWV�� ,Q�RXU�VWXG\��ZH�REVHUYHG� WKDW� WKH�GLV-
WDQFHV�IURP�WKH�URRW�DSLFHV�WR�WKH�,$1�VKRZHG�VLJQL¿FDQW�
GLIIHUHQFHV�DFFRUGLQJ�WR�JHQGHU��UHJDUGOHVV�RI�WKH�WRRWK��,Q�
males, this distance was measured as 3.76 ± 1.09 mm on 
DYHUDJH��ZKHUHDV� LQ� IHPDOHV�� LW�ZDV�VLJQL¿FDQWO\�VKRUWHU�
and was found to be 3.22 ±  0.93 mm on average.  

Table 1. Distances from the root apices to the mandibular canal (mm).
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This difference may be attributed to the fact that men 
generally have a larger body structure and the distance 
between the MC and the root apices is wider. Therefore, 
ZRPHQ�PD\�EH�DW�KLJKHU�ULVN�RI�,$1�LQMXU\�GXULQJ�VXUJL-
cal or endodontic procedures (15).

3UHYLRXV�VWXGLHV�(11,15,17,18) have shown that age affects 
WKH�GLVWDQFH�RI�WKH�,$1�IURP�WKH�PDQGLEXODU�WRRWK�URRWV��
,W�KDV�EHHQ�REVHUYHG�WKDW�WKLV�GLVWDQFH�LV�VKRUWHU�LQ�\RXQJ�
patients and increases with increasing age. This is pro- 
bably related to the structural changes that the craniofacial 
complex undergoes throughout life (11).

Swasty et al. (20) reported that vertical growth continues 
in the mandibular molar region with advancing age (40-49 
years), but after this period, a decrease in measurements is 
REVHUYHG��,Q�RXU�VWXG\��LW�ZDV�IRXQG�WR�EH�FORVHU�WR�WKH�LQ-
ferior alveolar canal in the age group between 16-30 years. 
$OMDUERX�et al.. (21) found that the distance from the root 
DSLFHV� WR� WKH� ,$1� VKRZV� D� SURJUHVVLYH� LQFUHDVH� LQ� WKH�
anterior direction starting from the distal root of the sec-
RQG�PRODU� WR� WKH�PHVLDO� URRW�RI� WKH�¿UVW�PRODU��6LPLODU-
O\��$NVR\�et al.. (11) examined the relationship between 
WKH�PDQGLEXODU�WHHWK�DQG�WKH�,$1�LQ�GHWDLO�DQG�IRXQG�WKDW�
WKH� VHFRQG�PRODU�ZDV� ORFDWHG� VLJQL¿FDQWO\� FORVHU� WR� WKH�
,$1�WKDQ�WKH�¿UVW�PRODU�DQG�SUHPRODU�WHHWK��7KH�¿QGLQJV�
REWDLQHG� LQ� RXU� VWXG\� DUH� FRQVLVWHQW�ZLWK� WKHVH� GDWD�� ,Q�
particular, 30.3% of the distal roots of the second molars, 
24.2% of the mesial root of the right second molar and 
21.2% of the mesial root of the left second molar were 
GLUHFWO\�FRQQHFWHG�WR�WKH�,$1��7KHVH�UHVXOWV�FRLQFLGH�ZLWK�
previous studies in the literature and support the present 
GDWD�� ,Q�DGGLWLRQ��%XUNOHLQ�et al. (15) also found similar 
results in their studies using comparable methods, thus 
UHLQIRUFLQJ�WKH�JHQHUDO�VFLHQWL¿F�RSLQLRQ�RQ�WKH�VXEMHFW��

CONCLUSION
,W�LV�YHU\�LPSRUWDQW�IRU�GHQWLVWV�WR�KDYH�LQIRUPDWLRQ�DERXW�
DQDWRPLFDO� ORFDOL]DWLRQV� DQG� YDULDWLRQV� EHIRUH� WUHDWPHQW�
when using CBCT to prevent complications in surgical 
and endodontic treatments to the posterior region of the 
PDQGLEOH�DQG�WR�LQFUHDVH�WKH�VXFFHVV�RI�WKH�WUHDWPHQW��$O-
though CBCT is very advantageous in the examination of 
the dentomaxillofacial region, 3D imaging should not be 
used before every treatment, it should only be employed 
when necessary to avoid unnecessary exposure to the pa-
WLHQW��DQG�LW�VKRXOG�DOVR�EH�NHSW�LQ�PLQG�WKDW�LW�KDV�D�KLJK�
UDGLDWLRQ�GRVH�FRPSDUHG�WR�FRQYHQWLRQDO�UDGLRJUDSKV��$V�
shown in our study, especially the mandibular 2nd molars 
should be treated with extra caution when involving the 
root of this tooth due to their close proximity to the man-
dibular canal and the high proportion of their distal roots 
directly related to the mandibular canal.  
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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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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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���

�����5H]RUSVL\RQ�ND\QDNOÕ�SHUIRUDV\RQODU
'HQWDO�UH]RUSVL\RQ��NODVWLN�DNWLYLWHOHU�VRQXFX�PH\GDQD�JHOHQ�
GLú�VHUW�GRNXODUÕQÕQ�ND\EÕ�RODUDN�LIDGH�HGLOPHNWHGLU��øQWHUQDO�
YH� HNVWHUQDO� RODUDN� VÕQÕÀDQGÕUÕODELOLU�� øQWHUQDO� UH]RUSVL\RQ��
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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42.
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45.
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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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$VNHUEH\OL�gUV�6��$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��
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2UWRGRQWLVWOHULQ�'Lú�dHNLPL�.DUDUÕQÕ�
Etkileyen Faktörler

Factors Affecting Orthodontists' 
Decision on Tooth Extraction in 
)L[HG�2UWKRGRQWLF�7UHDWPHQW

ÖZ
2UWRGRQWLGH� WHGDYL� DPDFÕ\OD� GLú� oHNLPL� NDUDUÕ�� WHGDYL� SODQODPD� DúDPDVÕQGD� RUWR-
GRQWLVWOHULQ� VÕN� NDUúÕODúWÕ÷Õ� YH� D\UÕQWÕOÕ� G�ú�Q�OPHVL� JHUHNHQ� NRQXODUGDQ� ELULVLGLU��
=DPDQOD�JHOLúHQ�WDQÕ�\|QWHPOHUL��KDVWD�YH�KHNLPOHULQ�GH÷LúHQ�HVWHWLN�DOJÕVÕ�YH�EXQ-
ODUÕQ�HWNLVL�LOH�IDUNOÕODúDQ�WHGDYL�KHGHÀHUL�RUWRGRQWLN�DPDoOÕ�GLú�oHNLPL�NDUDUÕQÕ�HW-
NLOH\HQ�WHPHO�HWPHQOHUL�ROXúWXUPDNWDGÕU��2UWRGRQWLGH�WDQÕ�YH�WHGDYL�SODQODPD�V�UHFL��
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oHNLPOL�YH\D�oHNLPVL]�RUWRGRQWLN�WHGDYL�ELU�WHGDYL�KHGH¿�GH÷LO��VDGHFH�WHGDYL�KHGH¿-
QL�JHUoHNOHúWLUPHN�LoLQ�ELU�DUDoWÕU��7HGDYL\H�EDúODPDGDQ�|QFH�DQDWRPLN��¿]\RORMLN�YH�
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ABSTRACT
7KH�GHFLVLRQ�WR�H[WUDFW�WHHWK�IRU�RUWKRGRQWLF�WUHDWPHQW�LV�
RQH�RI� WKH� LVVXHV� WKDW�RUWKRGRQWLVWV� IUHTXHQWO\�HQFRXQWHU�
DQG�QHHG�WR�FRQVLGHU�LQ�GHWDLO�GXULQJ�WKH�WUHDWPHQW�SODQ-
QLQJ� SKDVH��'LDJQRVWLF�PHWKRGV� WKDW� KDYH� HYROYHG� RYHU�
WLPH�� FKDQJLQJ� DHVWKHWLF� SHUFHSWLRQV�� DQG� WKH� WUHDWPHQW�
JRDOV�WKDW�KDYH�EHHQ�LQÀXHQFHG�E\�WKHVH�IDFWRUV�FRQVWLWXWH�
WKH�PDLQ�IDFWRUV�DIIHFWLQJ�WKH�RUWKRGRQWLF�H[WUDFWLRQ�GHFL-
VLRQ��7KH�SURFHVV�RI�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ�LQ�
RUWKRGRQWLFV�LQYROYHV�LGHQWLI\LQJ�PDORFFOXVLRQ�DQG�GHQWR-
IDFLDO�DQRPDOLHV��GHWHUPLQLQJ�WKH�HWLRORJ\�RI�WKH�SUREOHP��
VHWWLQJ� WUHDWPHQW� JRDOV�� DQG� GHVLJQLQJ� D� WUHDWPHQW� SODQ�
WR�DFKLHYH�WKHVH�JRDOV��,Q�RUWKRGRQWLF� WUHDWPHQW�� WKH�SUL-
PDU\�FRQVLGHUDWLRQ�VKRXOG�EH�ZKHUH�WKH�GHQWLVW�ZDQWV�WR�
SODFH�WKH�WHHWK��$W�WKLV�SRLQW��H[WUDFWLRQ�RU�QRQ�H[WUDFWLRQ�
RUWKRGRQWLF�WUHDWPHQW�LV�QRW�D�WUHDWPHQW�JRDO��LW�LV�PHUHO\�
D�ZD\� WR�DFKLHYH� WKH� WUHDWPHQW�JRDO��%HIRUH� VWDUWLQJ� WKH�
WUHDWPHQW�� YDULRXV� IDFWRUV� VXFK� DV� DQDWRPLFDO�� SK\VLROR��
JLFDO��DQG�IXQFWLRQDO�OLPLWDWLRQV��ELRPHFKDQLFDO�SULQFLSOHV��
SDWLHQW�FRRSHUDWLRQ�DQG�VDWLVIDFWLRQ��DQG� WUHDWPHQW�GXUD-
WLRQ� VKRXOG�EH� H[DPLQHG��)LQGLQJ�YDULDEOHV� WKDW� H[SODLQ�
WKH�SUHIHUHQFH�RI�RQH� WKHUDSHXWLF�DSSURDFK�RYHU�DQRWKHU�
KHOSV�DFFHOHUDWH�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�DQG�VHUYHV�WR�
IRUP�WUHDWPHQW�IRUHFDVWV��7KH�DLP�RI�WKLV�UHYLHZ��SUHSDUHG�
EDVHG�RQ�WKHVH�DSSURDFKHV��LV�WR�H[DPLQH�WKH�IDFWRUV�WKDW�
LQÀXHQFH�RUWKRGRQWLVWV
�GHFLVLRQV�UHJDUGLQJ�H[WUDFWLRQ�LQ�
¿[HG�RUWKRGRQWLF�WUHDWPHQWV�

Key Words
2UWKRGRQWLVW��)L[HG�RUWKRGRQWLF�WUHDWPHQW��7RRWK�H[WUDFWLRQ

*ø5øù
2UWRGRQWLGH� WHGDYL� DPDFÕ\OD� YHULOHQ� GLú� oHNLPL� NDUDUÕ��
WHGDYLQLQ� SODQODPD� DúDPDVÕQGD� VÕN� NDUúÕODúÕODQ� ELU� GX-
UXPGXU� YH� D\UÕQWÕOÕ� G�ú�Q�OPHOLGLU�� 7DQÕ� \|QWHPOHULQLQ�
]DPDQOD�JHOLúPHVL�� GH÷LúHQ�HVWHWLN� DOJÕVÕ� YH�EXQODUÕQ� HW-
NLVLQGH�WHGDYL�KHGHÀHULQLQ�IDUNOÕODúPDVÕ�RUWRGRQWLN�oHNLP�
NDUDUÕQÕ�HWNLOH\HQ�WHPHO�HWPHQOHUL�ROXúWXUXU������2UWRGRQ-
WLGH� WDQÕ� YH� WHGDYLQLQ� SODQODPD� V�UHFL�� PDORNO�]\RQ� YH�
GHQWRIDVL\DO� DQRPDOLOHULQ� WDQÕPODQPDVÕ�� SUREOHPLQ� HWL��
\RORMLVLQLQ�WHVSLWL�� WHGDYL�KHGHÀHULQLQ�EHOLUOHQPHVL�YH�EX�
KHGHÀHUH�XODúPDN�LoLQ�ELU�WHGDYL�SODQÕ�ROXúWXUXOPDVÕQGDQ�
PH\GDQD�JHOLU�����

2UWRGRQWLN� WHGDYLGH�KHNLP� LON�RODUDN�GLúOHUL�QHUH\H�\HU-
OHúWLUPHN� LVWHGL÷LQH�NDUDU�YHUPHOLGLU��7HGDYL\H�EDúODPD-
GDQ�|QFH�DQDWRPLN��¿]\RORMLN�YH�IRQNVL\RQHO�VÕQÕUODPDODU��
EL\RPHNDQLN� SUHQVLSOHU�� KDVWD� Lú� ELUOL÷L� YH�PHPQXQL\HWL�
LOH�WHGDYL�V�UHVL�JLEL�IDNW|UOHU�LQFHOHQPHOLGLU�����

'Lú� oHNLPOL� YH\D� oHNLPVL]� WHGDYL� NDUDUÕ�� RUWRGRQWLN�
P�GDKDOHQLQ� DUNDVÕQGDNL� WHPHOOHUH� GHVWHN� VD÷OD\DQ� EHú�
KHGH¿� GHVWHNOHPHOLGLU�� GLúOHULQ� VHYL\HOHQPHVL� VÕUDVÕQGD�
X\XPOX� ELU� GHQJH� ROXúWXUXOPDVÕ�� RNOX]DO� WHPDVODUÕQ� DUW-
WÕUÕOPDVÕ�� GHQWRIDVL\DO� HVWHWL÷LQ� DUWWÕUÕOPDVÕ�� IRQNVL\RQHO�
ELU�RNO�]\RQ�\DUDWPDN��¿]\RORMLN�YH�VWDELO�ELU�VRQXo�HOGH�
HWPHN�����

6DELW� RUWRGRQWLN� WHGDYLOHUGH� GLú� oHNLPL� NDUDUÕ� YHULOLUNHQ�
GLNNDW�HGLOHQ�IDNW|UOHU��\HU�GDUOÕ÷Õ��J�O�ú�HVWHWL÷L��RNOX]DO�
VWDELOLWHQLQ�VD÷ODQPDVÕ��\XPXúDN�GRNX�SUR¿OL��SHULRGRQWDO�
VD÷OÕN��VLVWHPLN�VD÷OÕN��WHPSRUDPDQGLEXODU�GLVIRQNVL\RQ��
RYHUMHW�YH�RYHUELWH�PLNWDUÕGÕU�����

(YUDUG�YH�DUN�� ����\DSWÕNODUÕ�oDOÕúPDGD�RUWRGRQWLVWOHUGHQ�
ELU�YDNDQÕQ�WHGDYL�SODQÕQÕ�\DSDUNHQ�NDUDU�YHUPH�V�UHFLQL�
HWNLOH\HQ�SDUDPHWUHOHUL�oHNLPOL�YH\D�oHNLPVL]�WHGDYL�LoLQ�
SXDQODPDODUÕQÕ�LVWHPLúWLU��dHNLPOL�oHNLPVL]�RUWRGRQWLN�WH-
GDYL�SODQODPDVÕQÕQ�NDUDU�V�UHFLQGH�|QHPOL�RODQ�SDUDPHW��
UHOHU��\XPXúDN�GRNX�SUR¿OL��oDSUDúÕNOÕN��NHVLFL�GLú�HNVHQ�
H÷LPL��GLú�YH�DUN�úHNOL��GLNH\�ER\XW��RYHUELWH��RUWD�KDW�VDS-
PDVÕ��VSHH�H÷ULVL�YH��o�QF��PRODU�GLúOHULQLQ�YDUOÕ÷Õ�RODUDN�
EHOLUOHQPLúWLU��(Q�|QHPOL�LNL�IDNW|U��HQ�ID]OD�SXDQÕ�DODQ�\X-
PXúDN�GRNX�SUR¿OL�YH�oDSUDúÕNOÕN�PLNWDUÕ�ROPXúWXU��

6DO]PDQ� ���� oHQH�E�\�PHVLQLQ�\|Q��YH�PLNWDUÕ��PDQGL��
EXOD�YH�PDNVLOODQÕQ�ED]DO�DUN�X]XQOX÷XQXQ�J|UHFHOL�IDUNÕ��
GLúOHULQ� VD÷ODPOÕ÷Õ��SR]LV\RQX�YH�HU�SVL\RQX��GHQWRDOYH-
ROHU�SURJQDWL]PLQ�GHUHFHVL��\Dú�YH�GLú�JHOLúLPL��\XPXúDN�
GRNXODUÕQ�NDOÕQOÕ÷Õ�YH�GD÷ÕOÕPÕ�LOH�KDVWD\D�ED÷OÕ�GXUXPODU�
JLEL�IDNW|UOHULQ�GH�J|]�|Q�QGH�EXOXQGXUXOPDVÕ�JHUHNWL÷LQL�
YXUJXODPÕúWÕU�

<HU�GDUOÕ÷ÕQÕQ�o|]�P��
2UWRGRQWLN�WHGDYL�SODQODPDVÕQGD�VDSWDQDQ�\HU�GDUOÕ÷Õ�RUWR��
GRQWLVWOHU�LoLQ�GLú�oHNLP�QHGHQLQGH�WHPHO�JHUHNoH�ROPDN-
WDGÕU������dDSUDúÕNOÕN��GLúOHULQ�X\XPVX]OX÷XQD�VHEHS�RODQ�
GLúOHULQ�HVWHWLN�ROPD\DQ�ELU�|]HOOL÷LGLU������'Lú�oHNLPOHUL�
UXWLQ� RODUDN� GLú� oDSUDúÕNOÕNODUÕQÕ� G�]HOWPHN� YH� GLúOHU� LOH�
�VW�QGHNL�\XPXúDN�GRNXQXQ�EHOLUJLQOL÷LQL�D]DOWPDN� LoLQ�
NXOODQÕOÕU�� dHNLPVL]� WHGDYL� HGLOHQ� YDNDODUGD� GD� \HU� ND-
]DQPDN� LoLQ� HQ� VÕN� ELOGLULOHQ� WHNQLNOHU�� VWULSSLQJ�� GLúVHO�
JHQLúOHWPH�YH�PRODU�GLVWDOL]DV\RQXGXU������

.RQVWDQWRQLV� YH� DUN�� ���� \DSWÕ÷Õ� oDOÕúPDGD�� PDQGLEX-
ODU� GHQWLV\RQGDNL� oDSUDúÕNOÕ÷ÕQ� VSHVL¿N� WHGDYL� NDUDUÕQÕQ�
�oHNLPOL� WHGDYL\H� NDUúÕ� oHNLPVL]� WHGDYL�� ROXúXPXQX� HQ�
oRN� DoÕNOD\DQ� XQVXU� YH� EHQ]HUVL]� D\ÕUW� HGLFL� J�FH� VDKLS�
RODQ� WHN� GH÷LúNHQ� RODUDN� EHOLUOHPLúWLU�� øNLQFL� HQ� |QHP-
OL� GH÷LúNHQ� DOW� GXGD÷ÕQ� (�G�]OHPL\OH� LOLúNLVL�� �o�QF��
|QHPOL� GH÷LúNHQ� LVH� �VW� oDSUDúÕNOÕN� RODUDN� EXOXQPXúWXU��
6ÕQÕI�,�ROJXODUGD�G|UG�QF��D\ÕUÕFÕ�GH÷LúNHQ�RODQ�RYHUMHW��
GLúOHU� LOH�\XPXúDN�GRNX�J|U�Q�P�Q�Q�ELU�J|VWHUJHVLGLU��
%X�QHGHQOH�GHQJHOL�GLú�YH�\�]�HVWHWL÷LQGH�|QHPOL�ELU�URO�
R\QDPDNWDGÕU��$úÕUÕ�RYHUMHW�oR÷XQOXNOD�G|UW�ELULQFL�N�o�N�
D]Õ�GLúLQLQ�oHNLPL\OH�UXWLQ�RODUDN�HOH�DOÕQDQ�GHQWRDOYHROHU�
ELPDNVLOOHU� SURWU�]\RQ� ROJXODUÕQGD� J|U�O�U��$\UÕFD�� VÕQÕI�
,� YDNDODUGD� úLGGHWOL� DOW� oDSUDúÕNOÕN� ROGX÷X� ]DPDQ� RYHU-
MHW�DUWÕúÕQD�GLNNDW�HGLOPHOLGLU��%HQ]HU�oDOÕúPDODUGD��GDKD�
G�ú�N�NHVLFL�GLú�DoÕVÕQÕQ�LNL�WHGDYL�\|QWHPL�DUDVÕQGD�VHoLP�
\DSDUNHQ�|QHPOL�ELU�GH÷LúNHQ�ROGX÷X�EXOXQPXúWXU�

-DFNVRQ�YH� DUN�� ���� RYHUMHW�� RYHUELWH��PDNVLOOHU� YH�PDQ-
GLEXODU�oDSUDúÕNOÕ÷Õ�oHNLP�NDUDUÕQGD�LVWDWLVWLNVHO�RODUDN�HQ�
|QHPOL�NOLQLN�GH÷LúNHQOHU�RODUDN�EHOLUWPLúOHUGLU�
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dHNLPOL�oHNLPVL]�WHGDYL�NDUDUODUÕ�|]HOOLNOH�VÕQÕU�ROJXODUGD�
RUWRGRQWLN�SODQODPDGD� HQ� ]RU� NDUDUODUGDQ�ELULVLGLU�� 6ÕQÕU�
YDND�WDQÕPÕ�ELUoRN�IDUNOÕ�úHNLOGH�\DSÕOPÕúWÕU��%D]Õ�oDOÕúPD-
ODU�EX�WDQÕPODPD\Õ�\DSDUNHQ�oDSUDúÕNOÕ÷D�RGDNODQPÕú�YH�
����PP�oDSUDúÕNOÕN�RODQ�YDNDODUÕQ�VÕQÕUGD�ROGX÷XQD�NDUDU�
YHUPLúOHUGLU�� %XQXQOD� EHUDEHU�� KDVWDODUGDNL� oDSUDúÕNOÕN�
PLNWDUÕ�� %ROWRQ� X\XPVX]OX÷X�� \�]� SUR¿OL�� GXGDN� EHOLU-
JLQOL÷L�YH�VSHH�H÷ULVL��LVNHOHWVHO�DQDOL]OHU��RUWRGRQWLVWOHULQ�
PHVOHNL�WHFU�EHOHUL�JLEL�GH÷LúNHQOHU�GH�oHNLP�NDUDUÕQÕ�HW-
NLOHPHNWHGLU��%X�HWNHQOHU�VÕQÕU�YDNDODUGD�RUWRGRQWLVWOHULQ�
oHNLP� \DSÕOÕS� \DSÕOPD\DFD÷Õ� NRQXVXQGD� NDUDU� YHUHPH-
GLNOHUL�]DPDQODUGD�GL÷HU�EHOLUOH\LFLOHUGLU��<ÕOODU�ER\XQFD�
IDUNOÕ� IHOVHIHOHU� JHOLúPLú�ROVD�GDKL� VÕQÕU� YDNDODUÕQ� WHGDYL�
SODQODPDODUÕ� DUNDVÕQGDNL� IDUNOÕOÕNODUÕQ� VHEHSOHUL� oRN� EH-
OLUVL]GLU�� 6ÕQÕU� YDNDODUGD� RUWRGRQWLVWOHULQ� oHNLPOL� YH\D�
oHNLPVL]�WHGDYL\L�QHGHQ�VHoWLNOHULQL�EHOLUOHPHN�LoLQ�oRN-
OX�oDOÕúPDODU�\DSÕOPÕúWÕU�������6ÕQÕU�YDNDODUGD�GLú�oHNLPL�
YH\D�PRODU�GLúOHULQ�GLVWDOL]H�HGLOPHVL�DUDVÕQGD�ELU� WHUFLK�
\DSÕOPDVÕ�JHUHNWL÷LQGH�oHNLP�\DSÕOPD\DQ�ELU�\DNODúÕPGD�
WHGDYL�V�UHVLQLQ�GDKD�X]XQ�ROPD�RODVÕOÕ÷Õ�J|]�|Q�QGH�EX-
OXQGXUXOPDOÕGÕU�����

gQ�GLúOHUGH�DúÕUÕ�SURNOLQDV\RQXQ�D]DOWÕOPDVÕ
2UWRGRQWLN� WHGDYLGH� GDLPL� GLú� oHNLPLQLQ� DPDoODUÕQGDQ�
ELULVL� GH� |Q� GLúOHUGHNL� DúÕUÕ� SURNOLQDV\RQX� D]DOWPDNWÕU��
.HVLFL�GLú�EHOLUJLQOL÷L�KDVWDQÕQ�GXGDNODUÕQÕ�NDSDWPDGD�]RU-
ODQPDVÕQÕ�JHUHNWLUHFHN�|Oo�GH�ID]OD�LVH�GLúOHU�oRN�SURWU�]LY��
GLU�YH�NHVLFL�GLúOHULQ�JHUL\H�DOÕQPDVÕ�IDVL\DO�J|U�Q�ú��L\L��
OHúWLUHFHNWLU�������+Rú�YH�GR÷DO�ELU�J�O�PVHPH��VW�GXGDN�
LOH��VW�NHVLFL�GLúOHU�YH�EXQODUÕQ�WRUNX�DUDVÕQGDNL�G�]J�Q�ELU�
LOLúNL�LOH�JHUoHNOHúPHNWHGLU������

(YUDUG� YH� DUN�� ���� ����� \ÕOÕQGD� \DSWÕ÷Õ� ELU� DUDúWÕUPDGD�
oHNLP�LoLQ�HQ�oRN�ELOGLULOHQ��o�QF��QHGHQLQ�NHVLFL�GLúOHULQ�
HNVHQ� H÷LPL� ROGX÷XQX� EHOLUWPLúOHUGLU�� /LWHUDW�UGH�� SURN-
OLQH�ROPXú�GLúOHULQ�GLú�HWL�oHNLOPH�ULVNLQL�DUWWÕUGÕ÷ÕQD�GDLU�
NDQÕWODU�ROPDPDVÕQD�UD÷PHQ�EX�GXUXP�KDOD�]DPDQ�]DPDQ�
\XPXúDN�GRNX�SUR¿OL�YH�\�]�HVWHWL÷L�LoLQ�ELU�VRUXQ�RODUDN�
J|U�OPHNWHGLU�

%LPDNVLOOHU� GHQWRDOYHROHU� SURWU�]\RQ� oR÷XQOXNOD� DQWH-
ULRU� GLú� HWL� oHYUHVLQGH� LOWLKDSOÕ� KLSHUSOD]LOHU� LOH� VRQXoOD-
QDELOHFHN�GXGDN�\HWHUVL]OL÷LQH�QHGHQ�ROXU� �����5LVN� IDN-
W|UOHULQLQ� WDQÕPODQPDVÕ� YH� DQODúÕOPDVÕ� WUDYPDWLN� |Q� GLú�
NÕUÕ÷ÕQD�GDKD�\DWNÕQ�YDNDODUÕQ�WHúKLVLQGH�YH�|QOHQPHVLQGH�
\DUGÕPFÕ�ROPDNWDGÕU��g]HOOLNOH�SUHPRODUODUÕQ�oHNLOPHVL�|Q�
GLúOHUL�JHUL\H�DOPDN�LoLQ�JHUHNOL�DODQÕ�VD÷ODU��E|\OHFH�GLúOHU�
SHULRUDO�NDV�VLVWHPLQLQ�VÕQÕUODUÕ�GDKLOLQGH�\HUOHúWLULOHELOLU��
gQ�GLúOHU�ELUH\LQ�oL÷QHPH��NRQXúPD�YH�HVWHWL÷LQGH�NULWLN�
ELU�URO�R\QDGÕNODUÕQGDQ�ELUH\LQ�NLúLOL÷L��]HULQGH�E�\�N�ELU�
HWNL\H�VDKLSWLU������

dHNLPOL�WHGDYLOHU�GXGDNODU�LOH�NHVLFL�GLúOHUL�UHWUDNWH�HWPH�
H÷LOLPLQGHGLU� YH� PDNVLOOHU� NHVLFL� GLú� J|U�Q�P�Q�� DUW-
WÕUPDNWDGÕU� ������ *HQHO� ELU� NXUDO� RODUDN� GXGDNODU� NHVLFL�
GLúOHULQ�UHWUDNWH�HGLOGL÷L�PHVDIHQLQ�RUWDODPD��oWH�LNLVL�ND-
GDU�KDUHNHW�HGHUOHU��ho�PP�NHVLFL�GLú�UHWUDNVL\RQX�GXGDN�
SURWU�]\RQXQX�LNL�PP�D]DOWDFDNWÕU��)DNDW�GXGDNODU�LVWLUD-

KDW�KDOLQGH�ELUELULQH�WHPDV�HWWL÷LQGH�\DQL�GXGDN�\HWHUOLOL÷L�
VD÷ODQGÕ÷ÕQGD� GXGDN� UHWUDNVL\RQX� GXUDFD÷ÕQGDQ� ELUH\VHO�
YDU\DV\RQODU�J|]�|Q�QGH� WXWXOPDOÕGÕU��%X�VHEHSOH�NHVLFL�
GLúOHU�GDKD�ID]OD� UHWUDNWH�HGLOVH�GDKL�VÕQÕI� ,�oHNLP�YDND-
ODUÕQGD� PDNVLPXP� ���� PP¶OLN� ELU� GXGDN� UHWUDNVL\RQX�
EHNOHQPHOLGLU������

*HQHOOLNOH� DUNÕ� W�P�\OH� JHQLúOHWPHQLQ� NHVLFL� GLú� SURW��
U�]\RQXQD� YH� GDKD� JHQLú� ELU� DUN� IRUPXQD� QHGHQ� ROG-
X÷X�� oHNLPLQ� LVH� NHVLFL� GLú� UHWUDNVL\RQXQD� YH� GDKD� GDU�
DUNODUD� VHEHS� ROGX÷X� LIDGH� HGLOPHNWHGLU�� $QFDN�� ����
\�]\ÕOÕQ� EDúODUÕQGD� KHU� �� \|QWHPOH� WHGDYL� HGLOHQ� EHQ]HU�
PDORNO�]\RQOX� YDNDODUÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU� DUDúWÕUPD�
DUDGD�oRN�D]�ELU�IDUNÕQ�EXOXQGX÷XQX�YH\D�KLo�IDUN�EXOXQ-
PDGÕ÷ÕQÕ�J|VWHUPLúWLU������

<XPXúDN�GRNX�SUR¿OL
2UWRGRQWLN� WHGDYLGH� GLú� oHNLPLQLQ� ELU� GL÷HU� DPDFÕ� \X-
PXúDN� GRNXGD� GDKD� GHQJHOL� YH� L\LOHúWLULOPLú� ELU� SUR¿O�
VD÷ODPDNWÕU��dHNLP�WHGDYLVLQL�WDNLEHQ�\DSÕODQ��o�ER\XWOX�
\XPXúDN�GRNX�DQDOL]OHUL�HQ�ID]OD�GH÷LúLNOL÷LQ�HQ�oRN�SUR-
WU�]\RQD�VDKLS�KDVWDODUGD�J|U�OG�÷�Q��YH�GXGDN�UHWUDNVL-
\RQXQXQ�GR÷UXGDQ��VW�YH�DOW�NHVLFL�GLúOHULQ�UHWUDNVL\RQX\-
OD�ED÷ODQWÕOÕ�ROGX÷XQX�J|VWHUPHNWHGLU������

&KHQJ�YH�DUN�������oDOÕúPDODUÕQGD�|QFHNL�oDOÕúPDODUÕQ�HVDV�
RODUDN�GLú�oHNLPL\OH�LOJLOL�SUR¿O�GH÷LúLNOLNOHULQH�RGDNODQPÕú�
YH�oHNLP�WHGDYLVLQLQ�ED]Õ�oDSUDúÕNOÕN�YH�SURWU�]\RQ�NRPEL-
QDV\RQX�RODQ�ELUoRN�YDNDGD�L\LOHúPLú�ELU�SUR¿O�YH�G�]HOPLú�
\�]�HVWHWL÷L�LOH�VRQXoODQDELOHFH÷LQL�EHOLUWPLúOHU��GLU�
øQVDQGD�\HWLúNLQOLN�G|QHPL�ER\XQFD�\�]�G�]OHúPH�H÷LOL-
PLQGHGLU�� %X� QHGHQOH� RUWRGRQWLVWOHU�� \DSDFDNODUÕ� WHGD-
YL� SODQODPDODUÕQGD� \XPXúDN� GRNX� E�\�PHVLQL�� ROJXQ-
ODúPDVÕQÕ�YH�\DúODQPDVÕQÕ�GD�GLNNDWH�DOPDOÕGÕUODU������

2UWRGRQWLN�RODUDN�SUR¿OGHNL�EHOLUJLQOL÷L��GROJXQ�J|U�Q�P��
D]DOWPDQÕQ� \ROODUÕQGDQ� ELU� WDQHVL� GLú� oHNPHNWLU�� dHNLP�
ERúOXNODUÕ� NXOODQÕODUDN� SUR¿O� G�]HQOHPHVL� \DSÕODFDNVD��
LON�RODUDN�DQNUDM�JHUHNVLQLPOHUL�GLNNDWH�DOÕQPDOÕ�YH�LNLQFL�
RODUDN�WHGDYL�KHGH¿QLQ�LVWHQHQ�GH÷LúLNOL÷L�VD÷ODPDVÕ�LoLQ�
KDVWD�Lú�ELUOL÷L�ROPDOÕGÕU��'Lú�oHNLPL��DQWHULRU�GLúOHULQ�\X-
PXúDN�GRNXVXQD� HúOLN� HGHQ�ELU� GH÷LúLNOLNOH�EX�GRNXQXQ�
SRVWHULRU� \|QGH� KDUHNHW� HWWLULOPHVLQL� VD÷ODU�� $QFDN�� EX�
\XPXúDN� GRNX� GH÷LúLPLQLQ� GXGDNODUÕ� GHVWHNOH\HQ� GLúOH��
ULQ� KDUHNHWL\OH� X\XPX� EHOLUOL� ELU� RUDQGD� ROPDGÕ÷ÕQGDQ�
|QJ|U�OHELOLUOLN�GHUHFHVL�\RNWXU��d�QN��KDVWDODU�DUDVÕQGD�
\XPXúDN�GRNX�NDOÕQOÕ÷Õ�� DQDWRPLVL�� WRQLVLWHVL��NDV�\DSÕVÕ�
YH�SHULRUDO�GRNXODUÕQ�IRQNVL\RQX�GH÷LúLNOLN�J|VWHULU��3HUL-
RGRQWDO� GHVWHN� GRNXODUÕQÕQ� \DSÕVÕ� |]HOOLNOH� EL\RWLSL� LQFH�
YH\D�]D\ÕI�RODQ�KDVWDODUGD�X\JXODQDQ�WHGDYL�LOH�EL\RORMLN�
GD\DQPDQÕQ� YH\D� \DQÕW� YHUPH� VÕQÕUODUÕQÕQ� |WHVLQGH� ]RU-
ODQÕUVD�L\DWURMHQLN�SUREOHPOHUH�QHGHQ�RODELOLU�����

.RXOL� YH� DUN�� ����� ��¶�� oHNLPVL]� ��¶�� oHNLPOL� ��� 6ÕQÕI�
,� VÕQÕU� YDNDGD� \DSWÕNODUÕ� VHIDORPHWULN� ¿OP� DQDOL]OHUL� VR-
QXFXQGD�G|UW�DGHW�SUHPRODU�oHNLPL�LOH�WHGDYL�HGLOHQ�VÕQÕU�
YDNDODUÕQ�oHNLPVL]�WHGDYL\H�J|UH�GDKD�ID]OD�UHWU�]\RQ�VHU-
JLOHGL÷LQL� EHOLUWPLúOHUGLU�� 'LúOHULQ� oHNLP� DODQÕQD� UHWUDN-
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VL\RQX� G�ú�Q�O�\RUVD�� KDVWDQÕQ� JHQHWLN� N|NHQLQH� LOLúNLQ�
RWXUPXú�QRUPODUGDQ�ELULVL�WHGDYL�KHGH¿�RODUDN�NXOODQÕOPD-
\D�oDOÕúÕOPDOÕGÕU��dHNLP�E|OJHVL�oDSUDúÕNOÕN�YH\D�LVWHQLOHQ�
GH÷LúLNOLN� DODQÕQD� QH� NDGDU� \DNÕQ� ROXUVD� EX� GH÷LúLNOL÷LQ�
PH\GDQD�JHOPH�SRWDQVL\HOL�R�GHUHFH�E�\�N�ROXU���������
6HUW� GRNX� G�]H\LQGHNL� GH÷LúLNOLNOHUL� WDNLEHQ� \XPXúDN�
GRNXQXQ� FHYDEÕ� KDNNÕQGD� oHOLúNLOL� UDSRUODU� YDUGÕU�� %D]Õ�
DUDúWÕUPDFÕODU�DUDODUÕQGD�GR÷UXGDQ�ELU�LOLúNL�ROGX÷XQX�LIDGH�
HGHUNHQ��GL÷HUOHUL�GH�SRWDQVL\HO�RODUDN�GXGDN�GRNXVXQXQ�
HVQHN�YH�KDUHNHWOL�\DSÕVÕ�VHEHEL\OH�\XPXúDN�GRNXQXQ�VHUW�
GRNXGDQ�ED÷ÕPVÕ]�ROGX÷XQX�ELOGLUPLúOHUGLU�����

'LúOHULQ� SR]LV\RQHO� DQDWRPLVL� YH� SHULRUDO� NDV� VLVWHPL�
|QHULOHQ� WHGDYL� PHNDQL÷LQL� YH� DQWHULRU� GLúLQ� |QJ|U�OHQ�
\HUOHúLPLQL� GHVWHNOHPHOLGLU�� .HPLN� YH� \XPXúDN� GRNX�
GHVWH÷L�NRQXVXQGD�HQGLúH�YDUVD�|QHULOHQ�GLú�KDUHNHWL�LoLQ�
IDUNOÕ� ELU� GLú� oHNLP�PRGHOL� YH�YH\D� WHGDYL� KHGHÀHULQGH�
GH÷LúLNOLN�\DSÕOPDOÕGÕU�����

.RQVWDQWRQLV� YH� DUN�� ���� oDOÕúPDODUÕQGD�� RUWRGRQWLVWOHULQ�
oHNLP� NDUDUÕQÕ� HWNLOH\HQ� LNLQFL� HQ� |QHPOL� SDUDPHWUHQLQ�
DOW�GXGD÷ÕQ�(�G�]OHPL\OH�LOLúNLVL�\DQL�KDVWDQÕQ�SUR¿OLQLQ�
J|VWHUJHVL� ROGX÷XQX� EHOLUWPLúOHUGLU�� 'XGDN� J|U�Q�P��
\HWHUVL]VH� RUWRGRQWLVWOHU� oHNLP� KXVXVXQGD� ROGXNoD� WHP-
NLQOL�ROPDOÕGÕU�DQFDN�GXGDNODU�(�G�]OHPLQL�JHoPLú�LVH�GLú�
oHNLPL�WHGDYL�VHoHQH÷L�RODUDN�G�ú�Q�OPHOLGLU��

$QLUXGGK�YH�DUN�������oHNLPOL�YH�oHNLPVL]� WHGDYL�HGLOHQ�
6ÕQÕI� ,� VÕQÕU� YDNDODUGDNL�\XPXúDN�GRNX�GH÷LúLNOLNOHULQLQ�
GH÷HUOHQGLUPHVLQL�\DSWÕNODUÕ� oDOÕúPDODUÕQGD�(�G�]OHPLQH�
J|UH� �VW� GXGD÷ÕQ� oHNLPOL� YDNDODUGD� ����� PP�� oHNLPVL]�
YDNDODUGD� ����� PP� UHWUDNWH� ROGX÷XQX�� DOW� GXGD÷ÕQ� LVH�
oHNLPOL� YDNDODUGD� �����PP� YH� oHNLPVL]� YDNDODUGD� �����
PP�UHWUDNWH�ROGX÷XQX�LIDGH�HWPLúOHUGLU��

6RKHLOLIDU� YH� DUN�� ����� VÕQÕI� ,� VÕQÕU� YDNDODUGD� \XPXúDN�
GRNX� SUR¿O� GH÷LúLNOLNOHULQL� LQFHOHGLNOHUL� UHWURVSHNWLI� ELU�
oDOÕúPDGD� PHQWRODELDO� VXONXVXQ� oHNLPVL]� JUXSWD� GDKD�
EHOLUJLQ�YH�oHNLPOL�JUXSWD�GDKD�VÕ÷�ROGX÷X�VRQXFXQD�YDU-
PÕúODUGÕU��%X�EXOJXODUD�J|UH�YDNDODUÕQ�\�]�KDWODUÕ�LOH�ELU-
OLNWH� GH÷HUOHQGLULOPHVL� VÕQÕU� YDNDODUÕQ� RUWRGRQWLN� WHGDYL�
SODQODPDVÕQGD�ID\GDOÕGÕU�

3URI¿W�YH�DUN������VRQ�\ÕOODUGD�RUWRGRQWLN�WDQÕGD�|QFHOL÷LQ�
VHUW� GRNXQXQ� GH÷HUOHQGLULOPHVLQGHQ� \XPXúDN� GRNX� HV-
WHWL÷L� YH� \�]� J|U�Q�P�QH� GR÷UX� ND\GÕ÷ÕQÕ� EHOLUWPLúOHU��
GLU�� ³<XPXúDN� GRNX� SDUDGLJPDVÕ´� SODQODPD� YH� VRQXo�
GH÷HUOHQGLUPHVLQGH�PRGHUQ�RUWRGRQWLN� WHGDYLQLQ�ELULQFLO�
RGD÷ÕGÕU��%D]Õ�oDOÕúPDODU�G|UW�SUHPRODU�oHNLPLQLQ�HVWHWLN�
�]HULQGH� ROXPVX]� HWNLVL� ROGX÷XQX� J|VWHUPHNWHGLU� EXQD�
J|UH� G|UW� SUHPRODU� oHNLPL� GDKD� JHULGH� NRQXPODQDQ� �VW�
YH�DOW�GXGDN� LOH�VRQXoODQÕU�� �����%XQD�NDUúÕQ�JHQLúOHWPH�
oHNLPVL]� WHGDYLQLQ� GH� DúÕUÕ� SURWUX]LY� GXGDNODUD� YH� GRO-
JXQ�\�]�J|U�Q�P�QH�\RO�DoPDVÕ�JLEL�ROXPVX]�HVWHWLN�\DQ�
HWNLOHUH� VHEHS� RODELOHFH÷L� ELOGLULOPHNWHGLU�� dHNLP� YH\D�
JHQLúOHWPH� WHGDYLVLQH� NDUDU� YHULUNHQ� GXGDNODUÕQ� SURW��
U�]\RQ�YH\D� UHWU�]\RQ�GXUXPX�PXWODND� GLNNDWH� DOÕQPD-
OÕGÕU�����

%RZPDQ�YH� -RKQVWRQ� ����� GLú� KHNLPL�YH�GLú� KHNLPL�RO-
PD\DQ�NLúLOHU�WDUDIÕQGDQ�oHNLPOL�YH�oHNLPVL]�WHGDYL�HGLOHQ�
KDVWDODUÕQ� SUR¿O� GH÷LúLNOLNOHULQLQ� GH÷HUOHQGLULOGL÷L� ELU�
oDOÕúPD�\DSPÕúWÕU��%XUDGD�oHNLPOL�WHGDYLQLQ�ED]Õ�oDSUDúÕN�
YH� SURNOLQH� GLú� NRPELQDV\RQXQD� VDKLS� KDVWDODUÕQ� SUR¿OL�
�]HULQGH� ROXPOX� ELU� HWNLVL� ROGX÷X� VRQXFXQD� YDUÕOÕUNHQ��
oHNLPVL]�WHGDYLQLQ�SUR¿O��]HULQGH�ROXPVX]�ELU�HWNLVL�ROGX��
÷X�VRQXFXQD�YDUÕOPÕúWÕU��

(UGLQo� YH� DUN�� ����� PDNVLOOHU� SUHPRODU� oHNLPOL� YDNDODU�
LOH� oHNLPVL]� YDNDODUÕQ� X]XQ� V�UHOL� \XPXúDN� GRNX� SUR¿O�
GH÷LúLNOLNOHULQH�EDNPÕúODU�YH�X]XQ�YDGHGH�ELU� IDUNOÕOÕ÷ÕQ�
ROPDGÕ÷ÕQÕ�GH÷HUOHQGLUPLúOHUGLU��

)DUNOÕ�\�]�SDWHUQLQH�VDKLS�KDVWDODU�IDUNOÕ�PHNDQLNOHU�JH-
UHNWLULU� YH� RUWRGRQWLN� WHGDYL\H� \DQÕWODUÕ� IDUNOÕGÕU� ������
dHNLPOL� YH� oHNLPVL]� WHGDYL� X\JXQ� NXYYHW� YHNW|UOHUL\OH�
X\JXODQGÕ÷ÕQGD� GROLNRIDVL\DO� YH� EUDNLIDVL\DO� SDWHUQL� RODQ�
KDVWDODUÕQ� \�]� HNVHQLQL� NRQWURO� HWPHGH� HWNLOLGLU�� 'ROLNR-
IDVL\DO�KDVWDODU��X]XQ��GDU�YH�SURWU�]LY�ELU�\�]�VHUJLOHUOHU��
$\UÕFD��GLNH\�\|QGH�KLSRWRQLN�\�]�NDVODUÕ�YDUGÕU��EX�QHGHQ-
OH�DQWHULRU� DoÕN�NDSDQÕú� J|U�OHELOLU��%X�KDVWDODUGD� oHNLP�
ERúOX÷X� NDSDWÕOÕUNHQ� GDKD� ID]OD� DQNUDM� ND\ÕSODUÕ� J|U�OH-
ELOPHNWHGLU�� %|\OH� GXUXPODUGD� DúÕUÕ� DQNUDM� ND\EÕQÕ� YH�
SODQODQDQ�G�]HOWPH\L�VD÷OD\DFDN�DODQ�HNVLNOL÷LQL�|QOHPHN�
LoLQ�GDKD�ID]OD�NRQWURO�X\JXODQPDOÕGÕU��'ROLNRIDVL\DO�\�]�
WLSLQH�VDKLS�KDVWDODUGD�HNVWU�]LY�PHNDQLNOHUGHQ�YH�GLVWDO�
\|QGHNL�GLú�KDUHNHWOHULQGHQ�NDoÕQÕOPDOÕGÕU�������

.OLQLN� GHQH\LPOHUH� J|UH� PRODU� GLúOHULQ� GLVWDOH� KDUHNHW�
HWWLULOPHVL� |]HOOLNOH� E�\�PH� DWÕOÕPÕ� JHoPLú� YH\D� GLNH\�
E�\�PH�SDWHUQOL�KDVWDODUGD�PDQGLEXODU�G�]OHPLQ�SRVWHUL-
RU�URWDV\RQXQD�VHEHS�ROXU��%X�GD�GDKD�ID]OD�GLú�oHNLOPHVL�
LKWL\DFÕQD� \RO� DoDELOLU�� $QFDN�� GLNH\� NRQWURO� LOH� ELUOLN-
WH� \DSÕODQ� oHNLPOHU� �YHUWLNDO� FKLQ� FXS��PLQL� YLGD�� KLJK�
SXOO� KHDGJHDU�� HNVWU�]\RQ� PHNDQL÷LQLQ� NXOODQÕOPDPDVÕ��
PDQGLEXODU�G�]OHPLQ�DQWHULRU� URWDV\RQXQD�YH�GLNH\�\�]�
E�\�PHVLQLQ�NRQWURO�� LOH�ELUOLNWH�D]DOWÕOPÕú�DOW�\�]�\�N-
VHNOL÷L� YH� GXGDN�NDSDQPDVÕQÕQ� L\LOHúWLULOPHVLQL� VD÷OD\D��
ELOLU��%D]Õ�OLWHUDW�UOHU�PDQGLEXODQÕQ�VDDW�\|Q�Q�Q�WHUVLQH�
URWDV\RQX\OD� DQWHULRU� DoÕN� NDSDQÕúÕ� G�]HOWHELOPHN� LoLQ�
|QFH�SRVWHULRU�GDLPL�GLúOHULQ�oHNLPLQL�GDKD�VRQUD�DQNUDM�
ND\EÕQÕ�|QHULU������

%UDNLIDVL\DO�KDVWDODU��JHQLú��NÕVD�YH�N|úHOL�ELU�\�]�VHUJLOHU-
OHU��%X�KDVWDODU��GLú�KDUHNHWLQL�HQJHOOH\HQ�EHOLUOL�NDV�|]HO-
OLNOHULQGHQ��KLSHUWRQLN�oL÷QHPH�NDVODUÕ��GROD\Õ�DQNUDM�ND\-
EÕQD�H÷LOLPOL�GH÷LOGLU��%LUoRN�KDVWDGD�EUDNLIDVL\DO�RYHUELWH�
YDUGÕU��%X�GXUXPODUGD�GLú�oHNLPL�GLNH\�RYHUODS¶L�N|W�OHúWL-
UHFH÷LQGHQ�\HWHUOL�PHNDQLN�NRQWURO�JHUHNOLGLU�������

*�O�ú�HVWHWL÷L
*�O�ú�HVWHWL÷L�DUWDQ�IDUNÕQGDOÕNOD�EHUDEHU�KDVWDODUÕQ�WDOHS�
HWWLNOHUL�ELU�WHGDYL�VRQXFX�KDOLQH�JHOPLúWLU��*�O�ú�HVWHWL÷L�
GLúOHU� YH� oHYUHVLQGHNL� \XPXúDN� GRNXODU� ROPDN� �]HUH�
oHúLWOL�IDNW|UOHUL�NDSVDU��
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%D]Õ� NOLQLV\HQOHU� GLú� oHNLPLQLQ� J�O�ú� HVWHWL÷LQH� ]DUDUOÕ�
E�\�N� EXNNDO� NRULGRUOD� VRQXoODQGÕ÷ÕQD� LQDQÕU�� %XQXQOD�
EHUDEHU�oHNLPOHULQ�J�O�PVHPH�DUNÕQÕ�YH�EXNNDO�NRULGRUODUÕ�
HWNLOHPHGL÷LQH�GDLU�oDOÕúPDODU�GD�YDUGÕU������

*KDIIDU� YH� )LGD� ����� ��� YH� ��� \Dú� DUDVÕQGDNL� ��� HUNHN�
YH� ��� NDGÕQ� 3DNLVWDQOÕ� YDNDGD�� YDNDODUÕQ� \DUÕVÕQÕQ� ELULQ-
FL� SUHPRODU� oHNLPOL� \DUÕVÕQÕQ� GD� oHNLPVL]� WHGDYL� HGLOGL÷L�
oDOÕúPDODUÕQGD�oHNLPOL�YH�oHNLPVL]�WHGDYL�HGLOHQ�YDNDODUÕQ�
J�O�PVHPH� HVWHWLN� SDUDPHWUHOHULQGH� DQODPOÕ� ELU� IDUN� EX-
ODPDPÕúWÕU��%HQ]HU� úHNLOGH� -RKQVRQ�YH� DUN�� ����� oDOÕúPD-
ODUÕQGD� J�O�PVHPH� VÕUDVÕQGD� HVWHWLN� VNRUODUÕQ� YH� GLúOHULQ�
J|U�Q�UO�÷�Q�Q�oHNLPOL�YH�oHNLPVL]�WHGDYL�HGLOHQ�KDVWDODU-
GD�D\QÕ�ROGX÷XQX�EHOLUOHPLúOHUGLU�

,úÕNVDO� YH� DUN�� ����� oHNLPOL� YH� oHNLPVL]� WHGDYL� HGLOHQ�
YDNDODUÕQ� J�O�PVHPH� HVWHWL÷LQL� ELU� NRQWURO� JUXEX\OD�
NDUúÕODúWÕUGÕNODUÕ�oDOÕúPDODUÕQGD��oHNLPOL�YH�oHNLPVL]�WHGDYL�
HGLOHQ� YDNDODU� DUDVÕQGD� HVWHWLN� J|U�Q�PGH�KLoELU� IDUN� RO-
PDGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�

.DQWKDUDMX�YH�DUN�������6ÕQÕI�,�oHNLPOL�YH�oHNLPVL]�ROJXODU-
GD�RUWRGRQWLN�WHGDYL�VRQUDVÕ�$PHULFDQ�%RDUG�RI�2UWKRGRQ-
WLFV� �$%2��REMHNWLI� GHUHFHOHQGLUPH� VLVWHPLQH�J|UH�KDVWD-
ODUÕQ� J�O�ú� HVWHWL÷LQL� GH÷HUOHQGLUGLNOHULQGH�� GLú� oHNLPL� YH�
J�O�ú� HVWHWL÷L� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXODPDPÕúODUGÕU��
$QFDN� $%2� GHUHFHOHQGLUPH� VLVWHPLQGH� \XPXúDN� GRNX�
ELOHúHQOHULQLQ�GLNNDWH�DOÕQPDGÕ÷Õ�XQXWXOPDPDOÕGÕU�

$N\DOoÕQ�YH�DUN�������oHNLPOL�YH�oHNLPVL]�JUXSODU�DUDVÕQ-
GDNL� RUWRGRQWLN� WHGDYLGHQ� |QFH� YH� VRQUDNL� GH÷LúLNOLNOHUL�
NDUúÕODúWÕUGÕNODUÕQGD�� oHNLPOHULQ� WUDQVYHUVDO� PDNVLOOHU� DUN�
JHQLúOL÷LQL�YH�EXNNDO�NRULGRUODUÕ�HWNLOHPHGL÷LQL�ELOGLUPLúOH-
UGLU��$\UÕFD�X]XQ�YDGHOL�VRQXoODU��WHGDYLGHQ���\ÕO�YH����\ÕO�
VRQUD�� LNL� oDOÕúPD�JUXEXQGD�EHQ]HU� VRQXoODU�J|VWHUPLúWLU��
<DQJ�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�ELU�DUDúWÕUPDGD��oHNLP-
OL� WHGDYLGH�EXNNDO�NRULGRU�DODQODUÕQÕQ�oHNLPVL]�RUWRGRQWLN�
WHGDYL\H� J|UH� IDUNOÕOÕNODUÕ� GH÷HUOHQGLULOPLúWLU�� 6RQXoWD��
KLSHUGLYHUMDQ� LVNHOHW�SDWHUQL�DUWWÕNoD�GDKD�D]�EXNNDO�NRUL-
GRUXQ�PHYFXW� ROGX÷XQX�� LQWHUPRODU�PHVDIH� QH� NDGDU� GDU�
ROXUVD�EXNNDO�NRULGRUXQ�R�NDGDU�E�\�N�RODFD÷Õ�EXOXQPXú-
WXU��dDOÕúPDGD��oHNLPOHU�YH�EXNNDO�NRULGRU�DODQÕ�DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV\RQD�UDVWODQPDPÕúWÕU�

0DK�YH�DUN�������PDNVLOOHU�ELULQFL�SUHPRODU�oHNLPL�LOH�WH-
GDYL� HGLOHQ� VÕQÕI� ,,� E|O�P� �� ��� YDNDQÕQ� RUWRGRQWLN� WHGD-
YLVLQLQ� KDVWDODUÕQ� J�O�PVHPH� DUNÕQÕ� QDVÕO� HWNLOH\HFH÷LQL�
DUDúWÕUPÕúWÕU�� <D]DUODU� WHGDYLGHQ� |QFH� YH� VRQUD� PDNVLOOHU�
NHVLFL�GLú�H÷LPL��RNOX]DO�G�]OHP�YH�NDQLQOHU�DUDVÕ�PHVDIH�
IDUNOÕOÕ÷ÕQD� GD\DQDUDN� VRQXoODUÕ� LQFHOHPLúOHUGLU��%X� oDOÕú-
PD��PDNVLOOHU�VDJLWDO�X\XPVX]OX÷X�G�]HOWPHN�LoLQ��VW�SUH-
PRODUODUÕQ�oHNLOPHVLQLQ�J�O�PVHPH�DUNÕQÕ�GHULQOHúWLUGL÷L-
QL�J|VWHUPLúWLU��%X�GXUXP�RNOX]DO�G�]OHPLQ�VDDW�\|Q�QGH�
URWDV\RQX� YH� PDNVLOOHU� NHVLFL� GLúOHULQ� SURNOLQDV\RQXQXQ�
D]DOWÕOPDVÕ�QHGHQL\OH�ROXúPDNWDGÕU��

7DXKHHG�YH�DUN�������3DNLVWDQ�N|NHQOL��\DúODUÕ�������DUDVÕQ-
GD�GH÷LúHQ�RUWRGRQWLN� WHGDYL�J|UP�ú��VW�SUHPRODU�oHNLP-

OL�YH�oHNLPVL]�WRSODP����KDVWD\Õ�LQFHOHPLú�YH�DOWÕQ�RUDQÕQ�
J�O�PVHPH� oHNLFLOL÷LQL� HWNLOH\LS� HWNLOHPHGL÷LQL� GH÷HU-
OHQGLUPLúOHUGLU�� <D]DUODU�� KHU� LNL� GXUXPGD� GD� LGHDO� RUDQ-
ODUD� XODúPDQÕQ� ]RU� ROGX÷XQX� DQFDN� RUWRGRQWLN� WHGDYLQLQ�
PDNVLOOHU� VDQWUDO� NURQ� JHQLúOLN�\�NVHNOLN� RUDQÕ�� PDNVLOOHU�
|Q� VHNDQV�GLúOHUL� DUDVÕQGDNL�NRQQHNW|UOHU��PDNVLOOHU� ODWHU-
DO�GLúOHULQ�GLúHWL�]HQLWK�QRNWDVÕ�VHYL\HVL�YH��oHNLP�\DSÕOÕS�
\DSÕOPDGÕ÷ÕQD�EDNÕOPDNVÕ]ÕQ��|Q�GLúOH��ULQ�DOWÕQ�RUDQÕQGDQ�
ROXúDQ�J�O�PVHPHQLQ�PLNUR�HVWHWLN�ELOHúHQOHULQL�JHOLúWLUG-
L÷LQL� ELOGLUPLúOHUGLU�� %XQXQOD� ELUOLNWH� EX� PLNUR�HVWHWLN�
SDUDPHWUHOHU��oHNLP�YDNDODUÕQGD�oHNLPVL]OHUH�NÕ\DVOD�DOWÕQ�
RUDQ�GH÷HUOHULQGHQ�GDKD�E�\�N�ELU�VDSPD�J|VWHUPLúWLU��%X�
QHGHQOH�DUDúWÕUPDFÕODU��|]HOOLNOH�oHNLPOL�YDNDODUÕQ�¿QLVKLQJ�
DúDPDVÕQGD�J�O�PVHPHQLQ�PLNUR�HVWHWLN�NULWHUOHULQLQ�GDKD�
GLNNDWOH�HOH�DOÕQPDVÕ�JHUHNWL÷LQL�YXUJXODPÕúODUGÕU��

2UWD�KDWWÕQ�G�]HOWLOPHVL
7HGDYL�SODQODPDVÕ�VÕUDVÕQGD�YDNDGD�VDSWDQDQ�RUWD�KDW�VDSPD�
PLNWDUÕ�ID]OD�ROGX÷XQGD�EXQX�G�]HOWPHQLQ�ELU�\ROX�GD�GLú�
oHNLPL�\DSPDNWÕU��

2UWD� KDWODUÕQ� ELUELULQH� YH� \�]H� J|UH� X\XPX�� QRUPDO�
RNO�]\RQX�NDUDNWHUL]H�HGHQ�XQVXUODUGDQ�ELULGLU�YH�EX�NRP-
ELQDV\RQGD�PH\GDQD� JHOHQ� ELU� GH÷LúLNOLN� GLúOHU� YH\D� GLú�
DUNODUÕ� DUDVÕQGDNL� X\XPVX]OX÷XQ� ELU� J|VWHUJHVLGLU� ������
<�]�Q�VLPHWULN�YH� IDVL\DO�RUWD�KDWWÕQ�GD�G�]J�Q�ROGX��÷X�
YDUVD\ÕODUDN�PDNVLOOHU�RUWD�KDW�EX�oL]JL\H�J|UH�GH÷HUOHQGLU-
LOPHGLU��0DNVLOOHU�RUWD�KDW�J|UVHO�ELU�WHúKLV�DQDOL]L�\DSÕODUDN�
GH÷HUOHQGLULOGLNWHQ� VRQUD��PDQGLEXODU� GHQWDO� RUWD� KDW� \�]�
YH�PDNVLOOHU�RUWD�KDWODUOD�NDUúÕODúWÕUÕOPDOÕGÕU��6DSPD�PLN-
WDUÕQÕQ� oHNLP� GÕúÕ� ELU� \DNODúÕPOD� \HWHULQFH� G�]HOWLOLS� G�-
]HOWLOHPH\HFH÷LQL�WHVSLW�HWPHN�LON�WHúKLVLQ�]RUOX÷XQX�RUWD-
\D�NR\DU��6DSPD�PLNWDUÕ�oRN�ID]OD\VD�YH\D�DUNODUGD�EHOLUOL�
ELU� \DUÕP� oHQHGH� EDúND� |]HO� JHUHNOLOLNOHU� YDUVD� R� ]DPDQ�
oHNLP�G�ú�Q�OPHOLGLU������dHNLP�KDVWDODUÕQGD�RUWD�KDWWÕ�G�-
]HOWPHN�LoLQ�WHN�WDUDÀÕ�UHWUDNVL\RQ�JLEL�DVLPHWULN�PHNDQLN�
G�]HQHNOHU�NXOODQÕODELOLU��9DND\D�J|UH��ELU�YH\D�KHU�LNL�DUNWD�
VLPHWULN� ELU� oHNLP�\D� GD� ELU� YH\D� KHU� LNL� DUNWD� DVLPHWULN�
ELU�oHNLP�PRGHOL�YH\D�ELU�YH\D�KHU�LNL�DUNWD�WHN�WDUDÀÕ�ELU�
oHNLP�PRGHOL�X\JXODQDELOLU������

0DNVLOOHU�YH�PDQGLEXODU�RUWD�KDWODUÕQ�GR÷UXOX÷XQX�GH÷HU-
OHQGLUPHGHQ� |QFH� W�P� IRQNVL\RQHO� GH÷LúLNOLNOHU� KHVDED�
NDWÕOPDOÕ�YH�G�]HOWLOPHOLGLU��(NVHQ�H÷LPL� IDUNOÕOÕNODUÕQGDQ�
GROD\Õ�RUWD�KDW�VDSPDVÕ�J|U�OHQ�KDVWDODUGD��KDVWD�YH�HEHY-
H\QOHUL�HUNHQ�V�W�GLúL�ND\EÕ�DoÕVÕQGDQ�VRUJXODQPDOÕGÕU�������
'HQWDO�DVLPHWULOHU��HNWRSLN�HU�SVL\RQ��HUNHQ�V�W�GLúL�ND\EÕ��
J|P�O��YH�V�SHUQ�PHUH�GLú� LOH�DUD�\�]�o�U�NOHUL��GLúOHULQ�
NRQMHQLWDO� HNVLNOL÷L� JLEL� ORNDO� QHGHQOHU� YH� SDUPDN� HPPH�
JLEL� N|W�� DOÕúNDQOÕNODU� VHEHEL\OH� GH� ROXúDEL�� OLU� ���������
+HPLIDVL\DO� DWUR¿�� PDVVHWHU� NDVÕQ� KLSHUWUR¿VL� YH\D� VHUH-
EUDO�SDOVLGH�J|]OHQHQ�DQRUPDO�NDV�IRQNVL\RQODUÕ�JHQHOOLNOH�
LVNHOHWVHO�YH\D�GHQWDO�RUWD�KDW�GHYLDV\RQODUÕQD�VHEHS�ROPDN-
WDGÕU�������2UWD�KDW�DVLPHWULOHUL�RNOX]\RQX�LOJLOHQGLUHQ�GL÷HU�
DVLPHWULOHUOH�� |]HOOLNOH�GH� DVLPHWULN�PRODU�NDSDQÕú� LOLúNLVL�
YH\D�$QJOH�VXEGLYL]\RQ�PDORNOX]\RQODUOD�ELUOLNWH�J|U�O�U�
�����
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(÷HU� RUWD� KDW� VDSPDVÕ�PDQGLEXODU� IRQNVL\RQHO� ND\PD\D�
ED÷OÕ�VHNRQGHU�RODUDN�JHOLúPLúVH��IRQNVL\RQHO�ND\PD�G�-
]HOWLOGLNWHQ� VRQUD� DUN� IRUPX� X\XPX� NRQWURO� HGLOPHOLGLU��
)RQNVL\RQHO� ND\PD� G�]HOWLOGLNWHQ� VRQUD� GLúOHULQ� DQWDJR-
QLVWOHUL\OH� X\JXQ� ELU� úHNLOGH� LúOHY� J|UHELOPHVL� LoLQ� DUNWD�
\HU� EXOXQGX÷XQGDQ� HPLQ� ROXQPDOÕGÕU� YH� EX� DWLSLN� YH\D�
DVLPHWULN� ELU� oHNLP� PRGHOLQLQ� X\JXODQPDVÕQÕ� JHUHNWLUH-
ELOLU�� øVWHQLOHQ� DODQ� LQWHUSURNVLPDO� VWULSSLQJ� NXOODQÕODUDN�
HOGH�HGLOHELOLU�DQFDN�GLúVHO�RUWD�KDW�DVLPHWULOHUL\OH� LOLúNLOL�
IRQNVL\RQHO�ND\PD�J|VWHUHQ�GXUXPODUGD�EHOLUOL�ELU�NDGUDQ-
GD�VWULSSLQJ�PLNWDUÕQGDQ�GDKD�ID]OD�\HU�JHUHNVLQLPL�RODEL-
OHFH÷LQH�GLNNDW�HGLOPHOLGLU�����

(OGH� HGLOHQ� VRQXoODU� DVLPHWULN� oHNLPOHUOH� LQWHUGHQWDO�
RUWD�KDW� VDSPDVÕQÕ�G�]HOWPHQLQ�GDKD� L\L�ELU�EDúDUÕ�RUDQÕ�
VD÷ODGÕ÷ÕQÕ� J|VWHUPHNWHGLU� ������2UWD�KDWWÕQ�G�]HOWLOPHVL�
LoLQ�oHNLP�SURWRNRO�QGH�L]OHQHELOHFHN�GL÷HU�ELU�\RO�oHNLP�
]DPDQODPDVÕQÕQ�GH÷LúWLULOPHVLGLU��.HVLFL�GLúOHUL�NDUúÕ�WDUD-
ID�KDUHNHW�HWWLUPHN�LoLQ�|QFH�RUWD�KDW�VDSPDVÕQÕQ�ROPDGÕ÷Õ�
WDUDIWDQ�oHNLP�\DSÕOPDVÕ�WDYVL\H�HGLOLU��2UWD�KDW�G�]HOWLO-
GLNWHQ�VRQUD�JHUHNL\RUVD�EDúODQJÕoWD�ND\PD�RODQ�WDUDIWDQ�
GD�oHNLP�\DSÕODELOLU������

6WDELOLWHQLQ�VD÷ODQPDVÕ
dHNLPOL�YH�oHNLPVL]� WHGDYL� WDUWÕúPDVÕQGD�HQGLúH�\DUDWDQ�
EDúND� ELU� NRQX� RUWRGRQWLN� WHGDYLGHQ� VRQUD� GLúOHULQ� VWD-
ELOLWHVLGLU��2UWRGRQWLN� WHGDYL� LoLQ� GLú� oHNLPLQLQ� SODQODQ-
PDVÕ��EDúDUÕOÕ��HVWHWLN��IRQNVL\RQHO�RUWRGRQWLN�VRQXoODU�YH�
X]XQ�V�UHOL�VWDELOLWH�LoLQ�]RUOX�IDNW|UOHUGHQ�ELULVLGLU�������
ø\L�IRQNVL\RQHO�RNO�]\RQX�RODQ�ROJXODUGD�GDKL�RUWRGRQWLN�
WHGDYL�VRQUDVÕ�GLúOHUGH�Q�NV�RODELOLU��7HGDYL�SODQODPDVÕQ-
GD�GLú�oHNLPL�GR÷UX�NXOODQÕOGÕ÷ÕQGD�RUWRGRQWLN�WHGDYLQLQ�
VWDELOLWHVL�YH�NDOLWHVL�DUWDU��\DQOÕú�NXOODQÕOGÕ÷ÕQGD�LVH�N|W��
HVWHWLN�YH�IRQNVL\RQHO�ROPD\DQ�VRQXoODU�\DUDWDELOLU������
dHNLP�\DSÕOPD\DQ�SURWRNROH�DúÕUÕ�GHUHFHGH�ED÷OÕ�ROPDN�
oR÷X� KDVWDQÕQ� \DUDUÕQD� ROPD\DELOLU��%DúDUÕVÕ]� RUWRGRQWLN�
WHGDYL� J|UPH� RODVÕOÕ÷Õ� HQ� \�NVHN� RODQ� KDVWDODUGDQ� ELUL-
VL� oDSUDúÕNOÕN� YH� SURWU�]\RQD� VDKLS� KDVWDODU� ROGX÷XQGDQ�
J|U�Q�úWH� NRQVHUYDWLI� ROVD� GDKL� IRQNVL\RQ�� HVWHWLN�� SHUL-
RGRQWDO�VD÷OÕN�YH�VWDELOLWH�JLEL�GXUXPODUGD�oHNLPVL]�WHGDYL�
RSWLPXP�ID\GD�VD÷ODPD\DELOLU�������

0DQGLEXODU�DUN�oDSUDúÕNOÕ÷ÕQGD�GLúOHULQ�KDVWDQÕQ�GLQDPLN�
GHQJHVL\OH�X\XPOX�ELU� úHNLOGH�YH�X]XQ�YDGHGH� VWDELOLWH��
OHULQL�WHKOLNH\H�DWDFDN�ELU�NRQXPD�\HUOHúWLULOLS�\HUOHúWLULO-
PHGL÷LQH�GLNNDW�HGLOPHOLGLU�YH�RUWRGRQWLN�WHGDYLGHQ�VRQUD�
X]XQ�YDGHOL�ELU�VWDELOLWH�SODQODQPDOÕGÕU��$UN�JHQLúOHWLOPH-
VL� YH� VWULSSLQJ� JLEL� DOWHUQDWLÀHU� NDQÕWODQPDPÕú� ROPDVÕ-
QD� UD÷PHQ� oHNLP� ROPDGDQ� WHGDYL� LoLQ� VÕNOÕNOD� NXOODQÕOÕU�
������ 0DNVLOOHU� DUN� JHQLúOHWLOGL÷LQGH� PDQGLEXODU� DUN�
JHQLúOHWPHVLQLQ� VWDELO�ROGX÷X� LGGLD�HGLOPHNWHGLU��$QFDN��
EXQX�GHVWHNOH\HQ�KLoELU�NDQÕW�\RNWXU��5HWDQVL\RQ�VRQUDVÕ�
oDOÕúPDODUGDQ� HOGH� HGLOHQ� YHULOHU� RULMLQDO� DUN� IRUPXQXQ�
oRN� ID]OD� GH÷LúWLULOPHPHVL� JHUHNWL÷LQL� YH� JHQLúOHWLOPLú�
DUNODUGD� NDQLQ� GLúOHULQ� WHGDYL� |QFHVL� NRQXPODUÕQD� JHUL�
G|QHFH÷LQL�J|VWHUPLúWLU������

.HVLFL� GLúOHULQ� |]HOOLNOH� GH� DOW� NHVHU� GLúOHULQ� |QH� GR÷UX�
KDUHNHW�PLNWDUÕQGD�\XPXúDN�GRNX�VÕQÕUODPDVÕ�YDUGÕU��.HVL-
FL�GLúOHU�SURWU�]H�HGLOGLNoH�DOYHRODU�NHPL÷LQ�IHQHVWUDV\RQX�
YH�GLú�HWL�oHNLOPH�ULVNL�DUWDU�������%X�QHGHQOH�oHNLP�\DSÕO-
PD\DQ� ELU� \DNODúÕP� SHULRGRQWDO� VD÷OÕNWDQ� |G�Q� YHUHFHN�
|Oo�GH�|Q�GLúOHULQ�NHPLN�NDLGHVLQGHQ�DúÕUÕ�ODELDOL]DV\RQX�
LOH�VRQXoODQDFDNVD�oHNLP�WHGDYLVL�G�ú�Q�OPHOLGLU������

2UWRGRQWLGH�GLú�oHNLPL��|QHPOL�GLúVHO�oDSUDúÕNOÕN�YH�\HU�
GDUOÕ÷ÕQÕ� LoHUHQ� PDORNO�]\RQODUÕQ� WHGDYLVLQGH� QLVSHWHQ�
VWDELO� VRQXoODU� HOGH� HWPH\L� VD÷ODU� ����� dHNLP� QHGHQL\OH�
GLú�ND\EÕ�ELU�GH]DYDQWDMGÕU�IDNDW�EXQXQOD�EHUDEHU�VWDELOLWH�
YH�GHVWHN�GRNXODUÕQ�VD÷OÕ÷Õ�GD�DUWDFDNWÕU������

3HFN� ����� GLú� oHNLPLQLQ� PDORNO�]\RQODUÕQ� WHGDYLVLQGH�
QLVSHWHQ�VWDELO�VRQXoODU�HOGH�HWPH\L�VD÷OD\DQ�|QHPOL�ELU�
\|QWHP� ROGX÷XQX�� YDNDODUÕ� oHNLPVL]� RODUDN� JHQLúOHWPH�
LOH� WHGDYL� HGHQ� RUWRGRQWLVWOHULQ� EDúDUÕ� DoÕVÕQGDQ� J�YHQOL�
ELU� WHPHO� XQVXU� RODUDN� VDELW� GDLPL� UHWDQVL\RQ� NXOODQPD�
H÷LOLPLQGH�ROGXNODUÕQÕ� �a������ oHNLPOL� WHGDYL�\DSDQ�RU��
WRGRQWLVWOHULQ� GDLPL� UHWDQVL\RQX� |QHPOL� |Oo�GH� GDKD� D]�
NXOODQGÕNODUÕQÕ� EHOLUWPLúWLU� �a����� %X� oDOÕúPDGD��PHND��
QLN�\ROODUOD�JHQLúOHWLOPLú�YH�NDEXO�HGLOHELOLU�ELU�VHYL\H\H�
WDúÕQDQ�oDSUDúÕN�GLúOHULQ�DSLNDO�NHPLN�NDLGHVL�\HWHUVL]�ROGX��
÷XQGDQ��VDELW�UHWDLQHU�oÕNDUWÕOGÕ÷ÕQGD�Q�NV�HGHFH÷L�VRQXFX-
QD�XODúÕOPÕúWÕU��

$QJVW� YH� DUN�� ����� \DUÕVÕ� oHNLPOL� \DUÕVÕ� oHNLPVL]� WHGDYL�
HGLOHQ����YDNDQÕQ������\ÕOOÕN�WDNLELQGH�RUWRGRQWLN�WHGDYL�
VRQUDVÕ�VWDELOLWH\L�$PHULFDQ�%RDUG�RI�2UWKRGRQWLFV�LQGHN-
VLQH�J|UH�GH÷HUOHQGLUGLNOHULQGH�oHNLPOL�YDNDODUÕQ�oHNLP-
VL]� YDNDODUGDQ� |QHPOL� |Oo�GH� GDKD� UHWDQWLI� ROGX÷XQX�
ELOGLUPLúOHUGLU�

'LúOHUGHNL�oDSUDúÕNOÕN�VRUXQXQXQ�WHGDYLVLQGH�GLú�oHNLPLQL�
NXOODQDQODU�GDLPL�UHWDQVL\RQX�|QHPOL�|Oo�GH�GDKD�D]�NXO-
ODQPÕúODUGÕU�����

%X�oDOÕúPDODUGDQ�IDUNOÕ�RODUDN�=DIDUPDQG�YH�DUN�������WH-
GDYL�EDúÕQGD�EHQ]HU�PLNWDUGD�oDSUDúÕNOÕ÷Õ�PHYFXW�RODQ��VW�
YH� DOW� ��� SUHPRODU� oHNLPOL� YH� oHNLPVL]� WHGDYL� HGLOHQ� ���
oHNLPOL�����oHNLPVL]�WRSODP����YDNDQÕQ�WHGDYL�|QFHVL��WH-
GDYL�VRQUDVÕ�YH�RUWDODPD�DOWÕ�\ÕOOÕN�UHWDQVL\RQ�G|QHPL�VRQ-
UDVÕ�oDOÕúPD�PRGHOOHUL��]HULQGH�\DSWÕNODUÕ�|Oo�POHUGH�UH-
WDQVL\RQ�VRQUDVÕ�NHVLFL�GLúOHULQ�oHNLP�JUXEXQGD������PP��
oHNLPVL]� WHGDYL� JUXEXQGD� ����� PP� UHODSV� J|VWHUGL÷LQL�
EXOPXúODUGÕU��%X�UDNDPODU�KHU�LNL�JUXSWD�LVWDWLNVHO�RODUDN�
HúLW�GHUHFHGH�DQODPOÕ�EXOXQPXúWXU��%XQD�J|UH�oHNLPOL�YH�
oHNLPVL]�SURWRNROOHUGH�NHVLFL�GLú�Q�NV�PLNWDUÕQÕQ�EHQ]HU�
ROGX÷XQX�ELOGLUPLúOHUGLU�

%R]XN�LVNHOHWVHO�LOLúNLQLQ�NDPXÀDMÕ
.DPXÀDM� WHGDYLVL� LGHDOGH� VHUW� YH� \XPXúDN� GRNX� E�W�Q-
O�÷�Q�� �N|N� UH]RUSVL\RQX�� N|N� SHUIRUDV\RQODUÕ� YE���
ER]PDGDQ� PHYFXW� DQDWRPLN� VÕQÕUODPDODU� GDKLOLQGH� RO-
PDOÕGÕU��+HUKDQJL�ELU� VHUW� YH�\XPXúDN�GRNX�X\XúPD]OÕN�
LKWLPDOL�YDUVD�oHNLP�WHGDYLVLQLQ�EX�VRUXQX�HQ�D]D�LQGLUPH�
YH\D�\HWHUVL]�NDOPD�SRWDQVL\HOL�GH÷HUOHQGLULOPHOLGLU�����



���
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øúOHYVHO�ROPD\DQ�ELU�RNO�]\RQXQ�G�]HOWLOPHVL�LoLQ�NDPXI-
ODM�WHGDYLVL�X\JXODQGÕ÷ÕQGD�\XPXúDN�GRNX�|UW�V�Q�Q�QDVÕO�
HWNLOHQHFH÷L�YH�RUWRGRQWLN�P�GDKDOHQLQ�GDKD�VRQUD�RUWD\D�
oÕNDFDN�RODQ�RNO�]\RQX�YH�IRQNVL\RQX�QDVÕO�HWNLOH\HFH÷L�
VRUJXODQPDOÕGÕU���%X�VRUXODUD�YHULOHQ�FHYDSODU�GLú�oHNLPL�
\DSÕOPDVÕQÕQ�DYDQWDM�VD÷OD\ÕS�VD÷ODPD\DFD÷ÕQD�NDUDU�YHU-
PH\H�\DUGÕPFÕ�RODFDNWÕU�����

6RQ�RODUDN��o�X\DUÕ\D�GLNNDW�HWPHN�JHUHNLU��ELULQFLVL��ND-
PXÀDM� WHGDYLVLQH� EDúODQÕ\RUVD� KDVWDQÕQ� JHUHNOL� Lú� ELUOL÷L�
J|VWHULS�J|VWHUPHPHVL��LNLQFLVL��H÷HU�JHOHFHNWH�GDKD�LGHDO�
ELU�WHGDYL�DOPD�úDQVÕQÕ�HQJHOOHPH�LKWLPDOL�YDUVD�NDPXÀDM�
WHGDYLVL�X\JXODQPDPDOÕGÕU���o�QF�V���KDVWD�\DSÕODQ�WHGD-
YLQLQ�JHUL\H�G|Q�ú��ROPD\DQ�ELU�WHGDYL�ROGX÷XQXQ�IDUNÕQ-
GD�ROPDOÕGÕU�����

2UWRJQDWLN� FHUUDKL� |QFHVL� GLúOHULQ� WDPDP-
OD\ÕFÕ�GHNRPSDQ]DV\RQX
Ortognatik cerrahi öncesindeki ortodontik tedavi 
DúDPDVÕQGD�GLú�oHNLPL�JHUHNHELOPHNWHGLU�������0DNVLOOR-
PDQGLEXODU� LVNHOHWVHO� X\XPVX]OX÷X� RODQ� KDVWDODU� X]D\ÕQ�
�o� G�]OHPLQGH� GH� X\XPVX]OXN� LOH� LOJLOL� GLúVHO� NRPSDQ-
]DV\RQ�VHUJLOH\HELOLU��%X�QHGHQOH�E|\OH�KDVWDODUGD�FHUUDKL�
P�GDKDOH�|QFHVLQGH�DUN�NRRUGLQDV\RQX��DUN�VHYL\HOHQPH-
VL� YH� GLúOHULQ� GHNRPSDQ]DV\RQXQX� LoHUHQ� ELU� RUWRGRQWLN�
WHGDYL�JHUHNLU��'LúVHO�NRPSDQ]DV\RQ�KD¿I�LVH�GHNRPSDQ-
]DV\RQ�JHQHOOLNOH�oHNLPVL]�WHGDYL�\DNODúÕPÕ�LOH�o|]�OHEL��
OLU��$QFDN�NRPSDQ]DV\RQ�úLGGHWOL\VH�YH\D�ELU�DUN�LoLQGHNL�
GLúVHO�ND\PD�PDORNO�]\RQ�LoLQGH�PDORNO�]\RQ�\DUDWWÕ\VD�
R� ]DPDQ�GHNRPSDQ]DV\RQ� JHQHOOLNOH� HQ� L\L� oHNLP� WHGD-
YLVL� NXOODQÕODUDN�\DSÕOÕU��6HoLOHQ� oHNLP�PRGHOL�� DPHOL\DW�
VRQUDVÕQGD�DUNODU�DUDVÕQGD�HQ�L\L�RNO�]\RQX�VD÷ODPDOÕ�YH�
KHU� NDGUDQGD� GLúOHULQ� HQ� KÕ]OÕ� \HUOHúLPLQL� VD÷ODPDOÕGÕU��
7HGDYL\H�EDúODPDGDQ�|QFH�KDVWDQÕQ�GLúOHULQLQ�VD÷OÕ÷Õ�YH�
NDOÕFÕOÕ÷Õ��VHUW�YH�\XPXúDN�GRNX��GHVWHN�\DSÕODU�YH�HNVWUD-
RUDO�\XPXúDN�GRNX�|UW�V�Q�Q�KDQJL�HWNL\H�VDKLS�RODFD÷Õ�
EHOLUOHQPHOLGLU������g]HOOLNOH�GLúOHULQ�GHNRPSDQVH�HGLOPH-
VL�LoLQ�oHNLP�G�ú�Q�O�\RUVD�DPHOL\DWWDQ�|QFH�QH�NDGDU�GH-
NRPSDQ]DV\RQ�\DSÕOPDVÕ�JHUHNWL÷L�EHOLUOHQPHOLGLU������

øQWHUGLVLSOLQHU�KXVXVODU
'LúOHULQGH� UHVWRUDV\RQ� ROPD\DQ� DG|OHVDQ� KDVWDODUGD� RU��
WRGRQWLN�WHGDYL�KHGHÀHUL�LGHDOLVW�ROPD�H÷LOLPLQGHGLU��$\UÕ-
FD��KDVWD�Lú�ELUOL÷L�VD÷ODQÕUVD�LGHDO�HVWHWLN�YH�RNOX]DO�WHGD-
YL�KHGHÀHULQH�XODúÕOPDVÕ�EHNOHQLU��%LUoRN�RUWRGRQWLVW�D\QÕ�
LGHDOLVW� WHGDYL�KHGHÀHULQL� HNVLN�YH\D� DúÕQPÕú�GLúOHUL�� HVNL�
UHVWRUDV\RQODUÕ�YH\D�GL÷HU�UHVWRUDWLI�JHUHNVLQLPOHUL�RODQ�\H-
WLúNLQ�KDVWDODUD�X\JXODPDN�LoLQ�LNLOHPGH�NDOÕU��øGHDOLVW�WHGD-
YL�KHGHÀHUL�GLúOHULQGH�UHVWRUDV\RQODUÕ�EXOXQDQ�KDVWDODU�LoLQ�
X\JXQ�ROPD\DELOLU��%X�W�U�KDVWDODUGD�LGHDOLVW�KHGHÀHU�GH÷LO�
JHUoHNoL�KHGHÀHU�EHOLUOHQPHOLGLU�������gUQH÷LQ�oHNLPOL�WH-
GDYL�X\JXODQDFDNVD�ELULQFL�SUHPRODU�GLú�\HULQH�VHPSWRP-
ODUÕ�JLGHULOHPH\HQ��SHULDSLNDO�OH]\RQD�VDKLS�NDQDO�WHGDYLOL�
LNLQFL�SUHPRODU�GLú�oHNLOHELOLU�����

%D]Õ�YDNDODUGD�UHVWRUDWLI�YH\D�SURWH]�SODQODPDVÕ�LoLQ�DOD��
QÕQ�JHUHNOL�ROGX÷X�\HUH�GDKD�\DNÕQ�RODQ�ELU�GLúLQ�oHNLPL�

WHUFLK�HGLOHELOLU��%D]Õ�GXUXPODUGD�RUWRGRQWLN�WHGDYLQLQ�ELU�
UHVWRUDWLI� YH\D� SURWHWLN� WHGDYL\H� LKWL\DFÕ� YDUNHQ�� EDúND�
GXUXPODUGD� UHVWRUDWLI� YH\D� SURWHWLN� WHGDYL� SODQODPDVÕQD�
RUWRGRQWLN�WHGDYL�\DUGÕPFÕ�RODELOLU��$QFDN�GLVLSOLQOHU�DUDVÕ�
LKWL\DoODUÕQ� ELUELULQL� GR÷UXGDQ� GHVWHNOHPHGL÷L� GXUXPODU�
GD�YDUGÕU���������

dHNLOHFHN�GLúH�NDUDU�YHULUNHQ�GLNNDW�HGLOPHVL�
JHUHNHQ�GL÷HU�IDNW|UOHU
dHNLP� WHGDYLVLQGH� JHQHO� NDEXO� J|UHQ� NÕODYX]ODU� YDUGÕU��
%XQODUGDQ� ELUL� GHIRUPLWH�� oDSUDúÕNOÕN� YH\D� LVWHQHQ�
GH÷LúLNOL÷H�HQ�\DNÕQ�GLúL�oHNPHN��ELU�GL÷HUL�GH�oHNLOHFHN�
GLúLQ�NRQWDN��RNO�]\RQ�YH�IRQNVL\RQX�QDVÕO�HWNLOH\HFH÷LQL�
GH÷HUOHQGLUPHNWLU��dHNLPOL�WHGDYL�NDSDQÕúÕ�GHULQOHúWLUHEL��
OLU��ODWHUDO�KDUHNHWOHU�HVQDVÕQGD�NDQLQ�UHKEHUOL÷LQLQ�DNVLQH�
JUXS�IRQNVL\RQOX�RNO�]\RQD�VHEHS�RODELOLU�YH�LQWHUGHQWDO�
JÕGD�VÕNÕúPD�DODQODUÕ�\DUDWDELOLU������

%D]Õ� SDWRORMLOHU� RUWRGRQWLN� WHGDYL� SODQODPDVÕQGD� |QHP-
OLGLU��3HULRGRQWDO�GXUXP��J|P�O��GLú��NRQMHQLWDO�HNVLN�YH\D�
oHNLOHQ� GLú�� D÷Õ]� KLM\HQL�� o�U�N� DNWLYLWHVL�� GLú� N|N�Q�Q�
X]XQOX÷X�YH�VD÷OÕ÷Õ��V�SHUQ�PHUH�GLú��DJHQH]LV��KLSRSODV-
WLN�� HNWRSLN�� DQRUPDO� úHNLOOL�� E�\�N� UHVWRUDV\RQOX� GLúOHU�
YH�GLú�oHNLPLQL�JHUHNWLUHQ�HQGRGRQWLN�OH]\RQODUÕQ�GD�RU��
WRGRQWLN�WHGDYL�SODQODPDVÕ��]HULQGH�HWNLVL�YDUGÕU����������
%X�GXUXP�|]HOOLNOH�HVWHWL÷LQ�ELU�NHVLFL�YH\D�NDQLQ�GLú�ND\-
EÕ� LOH� V�UG�U�OPHVLQLQ� ]RU� ROGX÷X� ODELDO� E|OJHGH� |QHP-
OLGLU��$QRUPDO�IRUP�YH\D�ER\XWWDNL�GLúOHULQ��HVWHWLN�J|U�Q-
PH\HFH÷L�YH�VHYL\HOHPHVLQLQ�]RU�RODELOHFH÷L�G�ú�QFHVL\OH�
oHNLP�\ROXQD�JLGLOHELOLU��gUQH÷LQ�GHQV� LQ� GHQWH� GXUXPX�
ELU� GLúLQ� X]XQ� V�UHOL� SURJQR]XQX� WHKOLNH\H� DWDELOLU� YH\D�
ELU� WDORQ� FXVS� WHGDYL� VÕUDVÕQGD� DUN� NRRUGLQDV\RQXQX� HQ-
JHOOH\HELOLU�� 'LODVHUH� GLúOHU�� NURQ� KL]DODPDVÕQÕQ� P�P-
N�Q� ROXS� ROPDGÕ÷ÕQÕ� J|UPHN� LoLQ� GH÷HUOHQGLULOPHOLGLU��
*HPLQDV\RQOX� YH\D� I�]\RQOX� PDNURGRQWLN� GLúOHU� GLN-
NDWOL� LQFHOHQPHOLGLU��)D]OD�GLú�YDUOÕ÷ÕQGD��oHNLP� WHGDYLVL�
oDSUDúÕNOÕ÷ÕQ� NHQGLOL÷LQGHQ� G�]HOPHVLQL� VD÷OD\DELOLU����
6DGHFH�ELU�GLú�oHNLPL�JHUHNHQ�DVLPHWULN�PDORNO�]\RQODU-
GD��KDVWDQÕQ�DQRUPDO�ELU�GLúL�YDUVD�oHNLP�LoLQ�EX�GLú�WHUFLK�
HGLOPHOLGLU������

2UWRGRQWLN�WHGDYLGH�GLNNDW�HGLOPHVL�JHUHNHQ�GL÷HU�ELU�KX-
VXV� KDVWDQÕQ� EL\RORMLN� |]HOOLNOHULQLQ� NDUDU� YHULOHQ� WHGDYL�
\|QWHPLQH� X\JXQ� ROXS� ROPDGÕ÷ÕGÕU��'Lú� HWL� NDOÕQOÕ÷Õ� ����
PP
GHQ�D]�RODQ�KDVWDODUGD�PDQGLEXODU�NHVLFL�GLúOHULQ�����

GHQ�GDKD�ID]OD�SURNOLQH�HGLOPHVLQLQ�GLú�HWL�oHNLOPH�úLG-
GHWLQL�YH�PLNWDUÕQÕ�DUWWÕUGÕ÷Õ�EHOLUWLOPLúWLU��dDSUDúÕN�PDQ-
GLEXODU� NHVLFL� GLúOHUL� RODQ� YH� oHNLPVL]� WHGDYL� HGLOHFHN�
KDVWDODUGD� E|\OH� ELU� GXUXP� |QHPOL� ELU� GH]DYDQWDM� WHúNLO�
HWPHNWHGLU�

'L÷HU�GLNNDWH�DOÕQPDVÕ�JHUHNHQ�IDNW|UOHU�LVH�6SHH�YH�:LOVRQ�
H÷ULOHULQLQ�QH�NDGDU�G�]HOWLOPHVL� JHUHNWL÷L�� DOW� |Q�GLúOHULQ�
GLN�NRQXPODQPDVÕ�LoLQ�JHUHNHQ�G�]HOWPH�GHUHFHVL��KHP�OHH-
ZD\�VSDFH�KHP�GH�IUHHZD\�VSDFH�DODQÕQÕQ�HWNLOL�NXOODQÕPÕQÕ�
GH÷HUOHQGLUPHN�YH��o�QF��D]Õ�GLúOHULQLQ�HWNLOHQPH�SRWDQ-
VL\HOLGLU��$\UÕFD��VHQWULN�LOLúNL�VHQWULN�RNO�]\RQ�WXWDUVÕ]OÕ÷Õ�
ROXS�ROPDGÕ÷Õ�GH÷HUOHQGLULOPHOLGLU�����
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6ÕQÕI�,�YH�VÕQÕI�,,�PDORNO�]\RQOX�KDVWDODUGD�oHNLPVL]�VDELW�
RUWRGRQWLN� WHGDYL� YH� ELULQFL� SUHPRODU� oHNLPOL� VDELW� RU��
WRGRQWLN�WHGDYL�VRQXFXQGD��o�QF��D]Õ�GLúOHULQLQ�DoÕODQPD�
YH�V�UPH�RUDQODUÕQÕQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�oHNLP�
\DSÕODQ�VDELW�RUWRGRQWLN�WHGDYLOHULQ�VRQXFXQGD��o�QF��D]Õ�
GLúOHULQLQ� GDKD� GLN� SR]LV\RQGD� ROGX÷X� YH� V�UPH� RUDQ-
ODUÕQÕQ�GDKD�\�NVHN�ROGX÷X�EXOXQPXúWXU������

dHNLPOL�YH\D�oHNLPVL]�WHGDYLOHUGH�PHUDN�HGLOHQ�GL÷HU�ELU�
NRQX�WHGDYL�V�UHOHULQGH�IDUN�ROXS�ROPDGÕ÷ÕGÕU��9LJ�YH�DUN��
�����\DSWÕNODUÕ�ELU�oDOÕúPDGD�����YDNDQÕQ�oHNLPOL�oHNLP-
VL]� WHGDYL� V�UHOHULQL� NDUúÕODúWÕUPÕú� YH� RUWDODPD� WHGDYL�
V�UHOHULQL�VÕUDVÕ\OD������D\�YH������D\�RODUDN�EXOPXúODUGÕU��
%X� IDUNOÕOÕ÷ÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� EHOLU-
WLOPLúWLU�

%HFNZLWK�YH�DUN�������VDELW�RUWRGRQWLN�WHGDYL�J|UP�ú�����
YDND\Õ� GDKLO� HWWLNOHUL� oDOÕúPDGD� oHNLPOL� WHGDYL� J|UP�ú�
YDNDODUGD� RUWDODPD� WHGDYL� V�UHVLQL� ����� D\� RODUDN� EXO-
PXúODU�YH�oHNLPOL�WHGDYL�V�UHVLQLQ�oHNLPVL]�WHGDYL�V�UHVL�
RUWDODPDVÕQGDQ� ���� D\� ID]OD� ROGX÷X� LoLQ� oHNLPLQ� WHGDYL�
V�UHVLQH�|QHPOL�ELU�HWNLVL�ROPDGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��

SONUÇ
2UWRGRQWLN� WHGDYLGH� GLú� oHNLPL�� ED]Õ� GXUXPODUGD� LGH-
DO� WHGDYL� KHGHÀHULQH� XODúPD\D� ID\GD� VD÷ODU�� 'Lú� oHNLPL�
\DSÕOPDGDQ� W�P�DQRPDOLOHULQ� WHGDYLVL�P�PN�Q�ROPD\ÕS�
oHúLWOL�PDORNO�]\RQODUGD�EHOLUOL�GLúOHULQ�oHNLPL�JHUHNOLGLU��
2UWRGRQWLN� WHGDYLOHUGH�GLú�oHNLPL�VÕNOÕ÷ÕQGDNL�GH÷LúLPLQ�
EDúOÕFD�QHGHQL�ELU�PDORNO�]\RQX� WHGDYL�HWPHN� LoLQ�DUWDQ�
WHGDYL�VHoHQHNOHUL�YH�LGHDO�WHGDYL�VRQXoODUÕ\OD�LOJLOL�DOJÕ-
GDNL� GH÷LúLNOLNOHUGLU�� 'Lú� oHNLPL� YH\D� oHNPHPH� NDUDUÕ��
RUWRGRQWLN�WHúKLV�YH�WHGDYL�KHGHÀHULQH�XODúPD�\|QWHPLQ-
GHQ� EDúND� ELU� úH\� RODUDN� J|U�OPHPHOLGLU�� 2UWRGRQWLVWOHU�
KDVWDODUÕQD� VD÷OÕNOÕ�� IRQNVL\RQHO�� HVWHWLN� YH� VWDELO� ELU� WH-
GDYL� VRQXFX�YHUHELOPHN� LoLQ� HOOHULQGHNL� KHU� LPNDQÕ�NXO-
ODQPDOÕGÕU��

<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��+�'�(��7�+�%���7DVDUÕP��7�+�%���9HUL�7R-
SODPD� YH� 'H÷HUOHQGLUPH�� +�'�(�� 7�+�%��� .D\QDN� WDUD-
PDVÕ�� +�'�(�� 0DNDOH� \D]ÕPÕ�� +�'�(�� 7�+�%��� (OHúWLUHO�
GH÷HUOHQGLUPH��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�HWPLúOHUGLU�

(WLN�.XUXO�2QD\Õ��
%X�oDOÕúPD�LoLQ�JHUHNPHPHNWHGLU�
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(YUDUG�$��7HSHGLQR�0��&DWWDQHR�30��&RUQHOLV�0$��
:KLFK�IDFWRUV�LQÀXHQFH�RUWKRGRQWLVWV�LQ�WKHLU�GHFLVLRQ�
WR�H[WUDFW"�$�TXHVWLRQQDLUH�VXUYH\��-�&OLQ�([S�'HQW��
���������������

5LEDUHYVNL�3��9LJ�3��:H\DQW�5��2
EULHQ�.��&RQVLVWHQ-
F\�RI�RUWKRGRQWLF�H[WUDFWLRQ�GHFLVLRQV��(XU�-�2UWKRG��
��������������

-HUUROG�/��&KD\�&��$FFRUQHUR�0��7KH�H[WUDFWLRQ�RI�
WHHWK��3DUW���GLDJQRVWLF�DQG�WUHDWPHQW�FRQVLGHUDWLRQV��
6HPLQ�2UWKRG�����������������

=D\WRXQ�0/��$Q�HPSLULFDO�DSSURDFK�WR�WKH�H[WUDFWLRQ�
YHUVXV� QRQ�H[WUDFWLRQ�� &DUROLQD� 'LJLWDO� 5HSRVLWRU\��
0DVWHU�RI�6FLHQFH�7KHVLV��8QLYHUVLW\�RI�1RUWK�&DUROL-
QD�DW�&KDSHO�+LOO�*UDGXDWH�6FKRRO�������������

6DO]PDQ�-$��$Q�HYDOXDWLRQ�RI�H[WUDFWLRQ�LQ�RUWKRGRQ-
WLFV��$P�-�2UWKRG����������������

6H\PHQR÷OX�='��$Q�DQDO\VLV�XSRQ�H[WUDFWLRQ�GHFLVLRQ�
LQ�RUWKRGRQWLFV��dXNXURYD�hQLYHUVLWHVL��6D÷OÕN�%LOLP-
OHUL�(QVWLW�V���2UWRGRQWL�$QD�%LOLP�'DOÕ��������������

.KDQ�:8��,MD]�0��,MD]�.��5DMD�$��9DULRXV�SDWWHUQV�RI�
H[WUDFWLRQ�LQ�SDWLHQWV�ZLWK�FURZGLQJ��3DNLVWDQ�2UWKRG�
-����������������

.RQVWDQWRQLV�'��$QWKRSRXORX�&��0DNRX�0��([WUDFWLRQ�
GHFLVLRQ�DQG�LGHQWL¿FDWLRQ�RI�WUHDWPHQW�SUHGLFWRUV�LQ�
&ODVV�,�PDORFFOXVLRQV��3URJ�2UWKRG��������������

-DFNVRQ�7+��*XH]�&��/LQ�)&��3URI¿W�:5��.R�&&��([-
WUDFWLRQ�IUHTXHQFLHV�DW�D�XQLYHUVLW\�RUWKRGRQWLF�FOLQLF�
LQ�WKH���VW�FHQWXU\��GHPRJUDSKLF�DQG�GLDJQRVWLF�IDF-
WRUV�DIIHFWLQJ�WKH�OLNHOLKRRG�RI�H[WUDFWLRQ��$P�-�2UWKRG�
'HQWRIDFLDO�2UWKRS������������������

6DJKD¿�1��+HDWHQ�/-��%D\LUOL�%��7XUSLQ�'/��.KRVUDYL�
9��%ROOHQ�$0��,QÀXHQFH�RI�FOLQLFLDQV
�H[SHULHQFH�DQG�
JHQGHU�RQ�H[WUDFWLRQ�GHFLVLRQ�LQ�RUWKRGRQWLFV��$QJOH�
2UWKRG�����������������

3URI¿W�:5��)LHOGV�+:��/DUVRQ�%��6DUYHU�'0��2UWKR-
GRQWLF�7UHDWPHQW�3ODQQLQJ��)URP�3UREOHP�/LVW�WR�6SH-
FL¿F�3ODQ��LQ�&RQWHPSRUDU\�2UWKRGRQWLFV���WK�(GLWLRQ��
(GLWRU��'U��:LOOLDP�3URI¿W��������S��������

6RKHLOLIDU� 6�� 6RKHLOLIDU� 6�� 0ROODEDVKL� 9�� $PLQL� 3��
%DNKVKDHL�$��1DJKGL�1�� �([WUDFWLRQ�YHUVXV�QRQ�H[-
WUDFWLRQ� RUWKRGRQWLF� WUHDWPHQW�� 6RIW� WLVVXH� SUR¿OH�
FKDQJHV�LQ�ERUGHUOLQH�FODVV�,�SDWLHQWV��'HQW�0HG�3URE-
OHPV�����������������

&KDWXUYHGL�5��.XPDU�$��5DQD�9��$JJDUZDO�$��&KDQ-
GUD�/��$�FRUUHODWLRQ�RI�SHUPDQHQW�DQWHULRU�WRRWK�IUDF-
WXUH�ZLWK�W\SH�RI�RFFOXVLRQ�DQG�FUDQLRIDFLDO�PRUSKROR-
J\��,QW�-�&OLQ�3HGLDWU�'HQW��������������

&KHQJ�+&��:DQJ�<&��(IIHFW�RI�QRQH[WUDFWLRQ�DQG�H[-
WUDFWLRQ�RUWKRGRQWLF�WUHDWPHQWV�RQ�VPLOH�HVWKHWLFV�IRU�
GLIIHUHQW�PDORFFOXVLRQV��$P�-�2UWKRG�'HQWRIDFLDO�2U-
WKRS����������������

5LQFKXVH� '-�� %XVFK� /6�� 'L%DJQR� '�� &R]]DQL� 0��
([WUDFWLRQ�WUHDWPHQW��SDUW����WKH�H[WUDFWLRQ�YV��QRQH[-
WUDFWLRQ�GHEDWH��-�&OLQ�2UWKRG�����������������

.RXOL�$�� 3DSDJLDQQLV�$��.RQVWDQWRQL�1��+DOD]RQH-
WLV� '-�� .RQVWDQWRQLV� '��$� JHRPHWULF�PRUSKRPHWULF�
HYDOXDWLRQ�RI�KDUG�DQG�VRIW� WLVVXH�SUR¿OH�FKDQJHV� LQ�
ERUGHUOLQH� H[WUDFWLRQ� YHUVXV� QRQ�H[WUDFWLRQ� SDWLHQWV��
(XURSHDQ�-RXUQDO�RI�2UWKRGRQWLFV�����������������

$QLUXGGK� <9�� 5DYL� .�� (GHLQWRQ� $�� &RPSDUDWLYH�
HYDOXDWLRQ�RI�VRIW�WLVVXH�FKDQJHV�LQ�&ODVV�,�ERUGHUOLQH�
SDWLHQWV�WUHDWHG�ZLWK�H[WUDFWLRQ�DQG�QRQH[WUDFWLRQ�PR-
GDOLWLHV��'HQWDO�3UHVV�-�2UWKRG���������������

%RZPDQ�6-��-RKQVWRQ�-(��7KH�HVWKHWLF�LPSDFW�RI�H[-
WUDFWLRQ� DQG� QRQH[WUDFWLRQ� WUHDWPHQWV� RQ� &DXFDVLDQ�
SDWLHQWV��$QJOH�2UWKRG���������������

(UGLQo� $(�� 1DQGD� 56�� 'DQGDMHQD� 7&�� 3UR¿OH�
FKDQJHV�RI�SDWLHQWV�WUHDWHG�ZLWK�DQG�ZLWKRXW�SUHPR-
ODU� H[WUDFWLRQV�� $P� -� 2UWKRG� 'HQWRIDFLDO� 2UWKRS��
����������������

&DUORV� GH� 2OLYHLUD� 5XHOODV�$�� 0DUWLQV� GH� 2OLYHLUD�
5XHOODV�5��/RXUHQoR�5RPDQR�)��0HOR�3LWKRQ�0��/DF-
HUGD�GRV�6DQWRV�5��7RRWK�H[WUDFWLRQ�LQ�RUWKRGRQWLFV��
DQ�HYDOXDWLRQ�RI�GLDJQRVWLF�HOHPHQWV��'HQWDO�3UHVV�-�
2UWKRG�����������������

.ODSSHU�/��1DYDUUR�6)��%RZPDQ�'��3DZORZVNL�%��
7KH�LQÀXHQFH�RI�H[WUDFWLRQ�DQG�QRQH[WUDFWLRQ�RUWKR-
GRQWLF� WUHDWPHQW� RQ� EUDFK\IDFLDO� DQG� GROLFKRIDFLDO�
JURZWK� SDWWHUQV��$P� -� 2UWKRG� 'HQWRIDFLDO� 2UWKRS��
����������������

&KULVWRX�7��%HWOHM�$��$VZDG�1��2JGRQ�'��.DX�&+��
&OLQLFDO� HIIHFWLYHQHVV� RI� RUWKRGRQWLF� WUHDWPHQW� RQ�
VPLOH�HVWKHWLFV��D�V\VWHPDWLF�UHYLHZ��&OLQ�&RVPHW�,Q-
YHVWLJ�'HQW�����������������

*KDIIDU� )�� )LGD� 0�� (IIHFW� RI� H[WUDFWLRQ� RI� ¿UVW�
IRXU� SUHPRODUV� RQ� VPLOH� DHVWKHWLFV�� (XU� -� 2UWKRG��
���������������

-RKQVRQ�'.��6PLWK�5-��/RXLV�6��6PLOH�HVWKHWLHV�DIWHU�
RUWKRGRQWLF�WUHDWPHQW�ZLWK�DQG�ZLWKRXW�H[WUDFWLRQ�RI�
IRXU�¿UVW�SUHPRODUV��$P�-�2UWKRG�'HQWRIDFLDO�2UWKRS��
���������������

,úÕNVDO�(��+D]DU�6��$N\DOoÕQ�6��6PLOH�HVWKHWLFV��SHUFHS-
WLRQ�DQG�FRPSDULVRQ�RI�WUHDWHG�DQG�XQWUHDWHG�VPLOHV��
$P�-�2UWKRG�'HQWRIDFLDO�2UWKRS����������������



���

$
NG
�'
Lú
�+
HN
��
��
��
��
��
�(
UW�
UN
�'
HP

LUN
ÕUD
Q�
+
��Y
H�
%
XO
XW
�7
+
�

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

.DQWKDUDMX� 9+�� 6KLYDSUDNDVK� *�� 6KDPQXU� 1�� 7KH�
5HODWLRQVKLS� EHWZHHQ� SRVWWUHDWPHQW� VPLOH� HVWKHWLFV�
DQG� WKH�$%2�REMHFWLYH�JUDGLQJ� V\VWHP��&ODVV� ,� H[-
WUDFWLRQ�YHUVXV� QRQ�H[WUDFWLRQ� FDVHV��7XUN� -�2UWKRG��
��������������

$N\DOoÕQ�6��0LVQHU�.��(QJOLVK�-'��$OH[DQGHU�:*��
$OH[DQGHU�-0��*DOOHUDQR�5��6PLOH�HVWKHWLFV��HYDOXD-
WLRQ�RI�ORQJ�WHUP�FKDQJHV�LQ�WKH�WUDQVYHUVH�GLPHQVLRQ��
.RUHDQ�-�2UWKRG����������������

+\XQJ�<DQJ�,O��6HRN�1DKP�'��+DN�%DHN�6��:KLFK�
KDUG�DQG�VRIW�WLVVXH�IDFWRUV�UHODWH�ZLWK�WKH�DPRXQW�RI�
EXFFDO�FRUULGRU�VSDFH�GXULQJ�VPLOLQJ"�$QJOH�2UWKRG��
�������������

0DK� 0�� 7DQ�:&�� 2QJ� 6+�� &KDQ� <+�� )RRQJ� .��
7KUHH�GLPHQVLRQDO�DQDO\VLV�RI�WKH�FKDQJH�LQ�WKH�FXU-
YDWXUH�RI�WKH�VPLOLQJ�OLQH�IROORZLQJ�RUWKRGRQWLF�WUHDW-
PHQW�LQ�LQFLVRU�FODVV�,,�GLYLVLRQ���PDORFFOXVLRQ��(XU�-�
2UWKRG�����������������

7DXKHHG�6��6KDLNK�$��)LGD�0��0LFURDHVWKHWLFV�RI�WKH�
VPLOH��H[WUDFWLRQ�YV��QRQH[WUDFWLRQ��-�&ROO�3K\VLFLDQV�
6XUJ�3DN����������������

:LOOLDPV� %+��$� WH[W�ERRN� RI� RUWKRGRQWLD�� -� 3URVWK�
'HQW����������������

1DQGD�5��0DUJROLV�0-��7UHDWPHQW�VWUDWHJLHV�IRU�PLG-
OLQH�GLVFUHSDQFLHV��6HPLQ�2UWKRG��������������

%LVKDUD�6(��%XUNH\�36��.KDURXI�-*��'HQWDO�DQG�IDFLDO�
DV\PPHWULHV��D�UHYLHZ��$QJOH�2UWKRG����������������

.URQPLOOHU�-(��'HYHORSPHQW�RI�DV\PPHWULHV��6HPLQ�
2UWKRG���������������

3HUVVRQ�0��0DQGLEXODU�DV\PPHWU\�RI�KHUHGLWDU\�RUL-
JLQ��$P�-�2UWKRG���������������

-DQVRQ� *�� 'DLQHVL� ($�� +HQULTXHV� -)&�� GH� )UHLWDV�
05��GH�/LPD�.-56��&ODVV�,,�VXEGLYLVLRQ�WUHDWPHQW�
VXFFHVV� UDWH� ZLWK� V\PPHWULF� DQG� DV\PPHWULF� H[-
WUDFWLRQ�SURWRFROV��$P�-�2UWKRG�'HQWRIDFLDO�2UWKRS��
����������������

-HUUROG�/��$FFRUQHUR�0��&KD\�&��7KH�H[WUDFWLRQ�RI�
WHHWK��3DUW���FRQVLGHUDWLRQV�UHJDUGLQJ�ZKLFK�WHHWK�WR�
H[WUDFW��6HPLQ�2UWKRG�����������������

$O�$QL�0+��0DJHHW�$2��([WUDFWLRQ�SODQQLQJ�LQ�RU-
WKRGRQWLFV��-�&RQWHPS�'HQW�3UDFW�����������������

7UDYHVV� +�� 5REHUWV�+DUU\� '�� 6DQG\� -�� 2UWKRGRQ-
WLFV�� 3DUW� ��� ([WUDFWLRQV� LQ� RUWKRGRQWLFV�� %U�'HQW� -��
�����������������

%XUURZ�6-��7R�H[WUDFW�RU�QRW�WR�H[WUDFW��D�GLDJQRVWLF�
GHFLVLRQ��QRW�D�PDUNHWLQJ�GHFLVLRQ��$P�-�2UWKRG�'HQ-
WRIDFLDO�2UWKRS������������������

3HFN�6��([WUDFWLRQV��UHWHQWLRQ�DQG�VWDELOLW\��WKH�VHDUFK�
IRU�RUWKRGRQWLF�WUXWK��(XU�-�2UWKRG�����������������

$QJVW� &�� (OLDGHV� 7�� 3DSDJHRUJLRX� 61�� 6WDELOLW\� RI�
RFFOXVDO� RXWFRPH� GXULQJ� ORQJ�WHUP� UHWHQWLRQ�� WKH�
WLPH�GHSHQGHQW� YDULDWLRQ� RI� WKH�$PHULFDQ�%RDUG� RI�
2UWKRGRQWLFV�LQGH[��(XU�-�2UWKRG��������������

=DIDUPDQG�$+��4DPDUL�$��=DIDUPDQG�00��0DQGLE-
XODU� LQFLVRU� UH�FURZGLQJ�� LV� LW� GLIIHUHQW� LQ� H[WUDFWLRQ�
DQG�QRQ�H[WUDFWLRQ�FDVHV"�2UDO�+HDOWK�'HQW�0DQDJ��
���������������

0F1HLO�&��0F,QW\UH�*7��/DYHULFN�6��+RZ�PXFK�LQFL-
VRU�GHFRPSHQVDWLRQ�LV�DFKLHYHG�SULRU�WR�RUWKRJQDWKLF�
VXUJHU\"�-�&OLQ�([SHULPHQW�'HQW���������������

.R�(:&��+VX�663��+VLHK�+<��:DQJ�<&��+XDQJ�&6��
&KHQ�<5��&RPSDULVRQ�RI�SURJUHVVLYH�FHSKDORPHWULF�
FKDQJHV�DQG�SRVWVXUJLFDO�VWDELOLW\�RI�VNHOHWDO�&ODVV�,,,�
FRUUHFWLRQ�ZLWK� DQG�ZLWKRXW� SUHVXUJLFDO� RUWKRGRQWLF�
WUHDWPHQW��-�2UDO��0D[LOORIDF�6XUJ������������������

.RNLFK� 9*�� 6SHDU� )0�� *XLGHOLQHV� IRU� PDQDJLQJ�
WKH� RUWKRGRQWLF�UHVWRUDWLYH� SDWLHQW�� 6HPLQ� 2UWKRG��
������������

)ORUHV�)1��0RUHLUD�93��+HXVHU�&$��$VVHVVLQJ�WKH�LP-
SDFW�RI�VWHPPLQJ�DFFXUDF\�RQ�LQIRUPDWLRQ�UHWULHYDO���D�
PXOWLOLQJXDO� SHUVSHFWLYH�� ,QIRUPDWLRQ� 3URFHVVLQJ� 	�
0DQDJHPHQW�����������������

8ULEH�*��2UWRGRQFLD��WHRUtD�\�FOtQLFD��6HPLQ�2UWKRG��
��������������

3HxD�5H\HV�'��)UHLWDV�-4��)UHLWDV�.06��%HOOLQL�3HUHL-
UD�6$��$OLDJD�'HO�&DVWLOOR�$��-DQVRQ�*��)UHLWDV�05��
7KLUG�PRODU�FRPSDULVRQ�LQ�FODVV�,�DQG�,,�H[WUDFWLRQ�DQG�
QRQ�H[WUDFWLRQ�RUWKRGRQWLF� WUHDWPHQW��D� UHWURVSHFWLYH�
ORQJLWXGLQDO�VWXG\��7XUN�-�2UWKRG����������������

9LJ�36��:HLQWUDXE�-$��%URZQ�&��.RZDOVN�&-��7KH�
GXUDWLRQ�RI�RUWKRGRQWLF�WUHDWPHQW�ZLWK�DQG�ZLWKRXW�H[-
WUDFWLRQV��D�SLORW�VWXG\�RI�¿YH�VHOHFWHG�SUDFWLFHV��$P�-�
2UWKRG�'HQWRIDFLDO�2UWKRS����������������

%HFNZLWK� )5��$FNHUPDQ� 5-�� &REE� &0�� 7LUD� '(��
,Q� HYDOXDWLRQ� RI� IDFWRUV� DIIHFWLQJ� GXUDWLRQ� RI� RUWKR-
GRQWLF� WUHDWPHQW��$P� -�2UWKRG�'HQWRIDFLDO�2UWKRS��
�����������������



160

OLGU
SUNUMU
Case Report

hVW�6DQWUDO�YH�/DWHUDO�'Lú�(NVLNOL÷LQLQ�
)LEHUOH�*�oOHQGLULOPLú�$GH]LY�.|SU��LOH�
*HoLFL�5HVWRUDV\RQX��9DND�5DSRUX

7HPSRUDU\�5HVWRUDWLRQ�RI�8SSHU�&HQWUDO�
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IRUFHG�$GKHVLYH�%ULGJH��&DVH�5HSRUW
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*ø5øù
gQ�GLúOHULQ�ND\EÕ��KDVWDODU�LoLQ�NDEXO�HGLOHPH]�ELU�HQGLúH�
ND\QD÷Õ�RODELOLU�YH�DFLO�ELU�P�GDKDOH\L�JHUHNWLULU��(VWHWLN�
J|U�Q�P�Q�YH���IRQNVL\RQXQXQ�JHUL�ND]DQGÕUÕOPDVÕ��KDVWD-
\D�SVLNRORMLN�DoÕGDQ�SR]LWLI�ELU�GHVWHN�VD÷ODU��0LQLPDO�LQ-
YD]LY�\DNODúÕP��HVWHWLN�YH�PDOL\HW�JLEL�IDNW|UOHU��GLú�HNVLN-
OLNOHULQLQ� \HULQH� NRQPDVÕQGD� GLNNDWH� DOÕQPDVÕ� JHUHNHQ�
|QHPOL�XQVXUODU�DUDVÕQGDGÕU������

)LEHUOH� J�oOHQGLULOPLú� NRPSR]LW� �)5&�� WHNQRORMLVLQLQ�
JHOLúLPL�� PHWDO� LoHUPH\HQ�� DGH]LY� HVWHWLN� GLú� KHNLPOL÷L�
DOD��QÕQD�\HQL�ELU�PDO]HPH�ND]DQGÕUPÕúWÕU������.RPSR]LW�
UH]LQ� YH� )5&� NRPELQDV\RQXQXQ� VDGHFH� �VW�Q� PHNDQLN�
|]HOOLNOHUH� VDKLS� ROPDVÕ� GH÷LO�� D\QÕ� ]DPDQGD� � GR÷UXGDQ�
KDVWD�EDúÕ� X\JXODPD�NROD\OÕ÷Õ� YH�GLú� \DSÕVÕQD�ED÷ODQPD�
\HWHQH÷L�� )5&
\L� oHúLWOL� GLú� KHNLPOL÷L� X\JXODPDODUÕ� LoLQ�
oHNLFL�ELU�KDOH�JHWLUPLúWLU������

7DULKVHO�V�UHoWH�NRPSR]LW�PDWHU\DOOHUH�FDP��NDUERQ��NHY-
ODU��YHFWUDQ�YH�SROLHWLOHQ�¿EHU�JLEL�IDUNOÕ�¿EHU�W�UOHUL�LODYH�
HGLOPLúWLU������&DP�¿EHUOHU��NRPSR]LW�PDWHU\DOOHULQ�GDUEH�
GD\DQÕPÕQÕ�DUWÕUÕU��0�NHPPHO�HVWHWLN�|]HOOLNOHUH�VDKLSWLU-
OHU��DQFDN�UH]LQ�PDWULVH�NROD\FD�\DSÕúPD]ODU������.DUERQ�
¿EHUOHU�� \RUXOPD\D� ED÷OÕ� NÕUÕOPDODUÕ� |QOHU� YH� NRPSR]LW�
PDWHU\DOOHUL�J�oOHQGLULU��DQFDN�HVWHWLN�DoÕGDQ�LVWHQPH\HQ�
NR\X�ELU� UHQJH�VDKLSWLUOHU������$URPDWLN�ELU�SROLDPLGGHQ�
\DSÕODQ�NHYODU�¿EHUOHU��QD\ORQ�SROLDPLGLQ�JHOLúPLú�KDOLGLU��
.RPSR]LW�PDWHU\DOOHULQ�GDUEH�GD\DQÕPÕQÕ�DUWWÕUÕUODU��$Q-
FDN�HVWHWLN�ROPDGÕNODUÕ�LoLQ�NXOODQÕPODUÕ�VÕQÕUOÕGÕU������9HF-
WUDQ�¿EHUOHU��DURPDWLN�SRO\HVWHUOHUGHQ�\DSÕOPÕú�\HQL�QHVLO�
VHQWHWLN�¿EHUOHUGLU��$úÕQPD�YH�GDUEH�GD\DQÕPÕQD�NDUúÕ�L\L�
ELU�GLUHQo�J|VWHULUOHU��DQFDN�SDKDOÕGÕUODU�YH�PDQLSODV\RQ-
ODUÕ� ]RUGXU� ����� 3ROLHWLOHQ� OLÀHU�� NRPSR]LW� PDWHU\DOOH��
ULQ� GDUEH� GD\DQÕPÕQÕ�� HODVWLNL\HW� PRG�O�Q�� YH� H÷LOPH�
GD\DQÕPÕQÕ� JHOLúWLULU�� 3ROLHWLOHQ� OLÀHU�� NDUERQ� YH� NHYODU�
OLÀHULQGHQ� IDUNOÕ� RODUDN�� UH]LQ� PDWULV� LoLQGH� QHUHGH\VH�
J|U�QPH]OHU�YH�EX�QHGHQOHUOH��NRPSR]LW�PDWHU��\DOOHU�LoLQ�
HQ�X\JXQ�YH�HVWHWLN�J�oOHQGLULFL�JLEL�J|U�QPHNWHGLUOHU�����

5LEERQG� �5LEERQG� ,QF��� 6HDWWOH�� :$�� $%'�� ����
GHQ�
EHUL� WLFDUL� RODUDN� WHPLQ� HGLOHELOHQ�� oRN� \�NVHN�PROHN�OHU�
D÷ÕUOÕ÷D� �����¿EHUGHQ�ROXúDQ��� \�NVHN�ELU� HODVWLNL\HW� NDW-
VD\ÕVÕQD������*3D���\�NVHN�ELU�GLUHQFH����*3D��YH�L\L�ELU�
DGDSWDV\RQD� VDKLS� ELU� PDWHU\DOGLU� ����� 5LEERQG� ¿EHUOHU��
PDUX]�NDOGÕNODUÕ� ³JD]�SOD]PD´� LúOHPL�QHGHQL\OH� VX\X�NR-
OD\FD�HPHU��%X�LúOHP�OLÀHULQ�\�]H\VHO�JHULOLPLQL�D]DOWDUDN�
NRPSR]LW� PDWHU\DOOHUOH� L\L� ELU� NLP\DVDO� ED÷� NXUPDVÕQÕ�
VD÷ODU������ùHULW�EL\RX\XPOX��HVWHWLN��WUDQVOXVHQW�YH�SUDWLNWH�
UHQNVL]GLU��.RPSR]LW�YH\D�DNULOLN�LoLQGH�J|U�QPH]������5LE-
ERQG�¿EHUOHU�D\UÕFD�GHPLU��GHQ�EHú�NDW�GDKD�\�NVHN�ELU�GDU-
EH�GD\DQÕPÕ�LOH�NDUDNWHUL]HGLU������%X�PDWHU\DO��JHoLFL�YH\D�
NDOÕFÕ�N|SU�OHULQ�ROXúWXUXOPDVÕ��SURWH]�RQDUÕPÕ��RUWR��GRQWLN�
WHGDYLOHU��SHULRGRQWDO�VSOLQWOHPH��DY�OVH�GLúOH��ULQ�VSOLQWOHQ-
PHVL�YH��HQGRGRQWLN�WHGDYL�J|UP�ú�GLúOHULQ�J�oOHQGLULOPHVL�
JLEL�oRN�oHúLWOL�DODQODUGD�NXOODQÕODELOLU����������

)5&�N|SU�OHU� LoLQ��o� WLS�SRQWLN�\DSÕODELOLU��GR÷DO�oHNLO��
PLú�GLúOHUOH��DNULOLN�UH]LQ�GLúOHUOH�YH�NRPSR]LW�UH]LQ�NXO-

ODQÕODUDN�������3UHIDEULNH�DNULOLN�UH]LQ�GLúOHU�JHQHOOLNOH�ND-
EXO�HGLOHELOLU�UHQN��ER\XW�YH�úHNLO�X\XPXQD�VDKLS�GH÷LOGLU��
.RPSR]LW� UH]LQ� SRQWLN� L\L� HVWHWLN� VRQXoODU� VXQDELOVH� GH�
KDVWDQÕQ�NHQGL�oHNLOPLú�GR÷DO�GLú�NXURQXQXQ�NXOODQÕOPDVÕ�
KDVWD\D�NHVLQ�SVLNRORMLN�ID\GDODU�VD÷ODPDNWDGÕU��'R÷DO�GLú�
PHYFXWVD� YH� NXURQX� L\L� GXUXPGD� LVH� ÕúÕNOD� VHUWOHúHQ� ELU�
UHVWRUDWLI�PDWHU\DO� NXOODQÕODUDN�NRPúX�GLúOHUH� NROD\OÕNOD�
\DSÕúWÕUÕODELOLU�� 'R÷DO� GLúLQ� SRQWLN� RODUDN� NXOODQÕOPDVÕ��
L\L� HVWHWLN� YH� IRQNVL\RQHO� VRQXoODUÕQ� \DQÕ� VÕUD� GR÷UX�
ER\XW��úHNLO�YH�UHQNWH�ROPDQÕQ�ID\GDODUÕQÕ�VXQDU�������%X�
PDNDOHGH��KDVWDQÕQ�NHQGL�GLúL�NXOODQÕODUDN�ROXúWXUXODQ�SR-
OLHWLOHQ�¿EHUOH�\DSÕOPÕú�VSOLQW�ROJX�VXQXPX�DQODWÕODFDNWÕU��

OLGU SUNUMU
<LUPL�LNL�\DúÕQGDNL�NDGÕQ�KDVWD�SLHUFLQJ�NXOODQÕPÕQD�ED÷OÕ�
NHPLN�ND\EÕ�QHGHQL\OH�oHNLP�NDUDUÕ�YHULOHQ�VRO��VW�oHQH�
|Q�YH�\DQ�NHVLFL�GLúOHULQ�HVWHWLN�ND\EÕQÕQ�WHGDYLVL�LoLQ�$N-
GHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL��5HVWRUDWLI�'Lú�
7HGDYLVL�$QDELOLP�GDOÕQD�EDúYXUGX��5HVLP�����

Resim 1. 7HGDYL�|QFHVL�D÷Õ]�LoL�J|U�Q�P�

<DSÕODQ� UDG\RJUD¿N� PXD\HQHVLQGH� KDVWDQÕQ� GLúVL]�
ERúOX÷XQD�NHPLN�LoL�LPSODQW�GHVWHNOL�WHN�NURQ�\DSÕOPDVÕ-
QD�NDUDU�YHULOGL��%X�V�UH�]DUIÕQGD�JHoLFL� WHGDYL� VHoHQH÷L�
RODUDN� LOJLOL� GLúOHULQ� oHNLPL� YH� J�oOHQGLULOPLú� SROLHWLOHQ�
¿EHU� YH� GLúLQ� NHQGLVL� NXOODQÕODUDN� DGH]LY� N|SU�� \DSÕPÕ-
QD�NDUDU�YHULOGL��'Lú�oHNLPL�\DSÕOGÕNWDQ�VRQUD� �5HVLPOHU�
��YH����NXURQ�NÕVPÕ�ELU�DHUDW|U�YH�HOPDV�IUH]�DUDFÕOÕ÷Õ�LOH�
PLQH���VHPHQW�ELUOHúLP�\HULQLQ�DOWÕQGDQ�NHVLOHUHN�G�]HOWLO-
GL��5HVLP�����
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Resim 2. 7HGDYL�|QFHVL�GLúOHU�oHNLOGLNWHQ�VRQUDNL�J|U�Q�P�

Resim 3. dHNLOHQ�GLúOHULQ�J|U�Q�P��

Resim 4.  .|NOHUL�NHVLOHQ�GLúOHULQ�J|U�Q�P��

3XOSD� GRNXVX� X]DNODúWÕUÕOÕS� UHQNOHQPH� RODVÕOÕ÷ÕQD� NDUúÕ�
NXURQODU�KLGURMHQ�SHURNVLW�YH�DUGÕQGDQ�VHUXP�¿]\RORMLN�LOH�
\ÕNDQGÕ��3XOSD�RGDVÕQD����¶OLN�IRVIRULN�DVLW�X\JXODQGÕN-
WDQ� VRQUD� \ÕNDQÕS� NXUXWXOGX�� 6RQUDVÕQGD� ERQGLQJ� DMDQ�
�&OHDU¿O� 6(� ERQG�� .XUDUD\�� 2VDND�� -DSRQ\D�� X\JXODQÕS�
NRPSR]LW�UH]LQ��=������0�(63(��6W��3DXO��01��$%'��LOH�
GROGXUXOGX��

.RPúX�GLúOHULQ�OLQJXDO�\�]H\OHUL�����¶OLN�IRVIRULN�DVLW�LOH�
���VQ�DVLWOHQGL��'DKD�VRQUD����VQ�VX�LOH�\ÕND\DUDN�IRVIRULN�
DVLW�X]DNODúWÕUÕOGÕ�YH�KDYD� LOH�NXUXWXOGX��+D]ÕUODQDQ�E|O-
JHOHUH� VHOI�HWFKLQJ� ELU� DGH]LY� VLVWHP� �&OHDU¿O� 6(�%RQG��
.XUDUD\�� �UHWLFLQLQ� WDOLPDWÕQD� J|UH� X\JXODQGÕ� YH� /('�
ÕúÕN� FLKD]Õ\OD� �9DOR�� 8OWUDGHQW�� 6RXWK� -RUGDQ��$%'�� LOH�
��� VQ� SROLPHUL]H� HGLOGL�� 5LEERQG� ¿EHU�PDWHU\DOLQ� �5LE-
ERQG��DoÕNWD�NDODQ�Xo�NÕVÕPODUÕQÕQ�X]XQOXNODUÕ�|]HO�NHVL-
FL�PDNDV�\DUGÕPÕ� LOH� NRPúX�GLúOHULQ� OLQJXDO� \�]H\OHULQH�
J|UH� D\DUODQGÕ�� +D]ÕUODQDQ� GLúOHUGH� DNÕúNDQ� NRPSR]LWLQ�
WDúPDVÕQÕ�YH�SODN�UHWDQVL\RQXQX�|QOHPHN�DPDFÕ\OD�GLúOHU-
LQ�DUDVÕQD�OLQJXDOGHQ�NDPDODU�\HUOHúWLULOGL��%RQGLQJ�X\JX-
ODQPÕú�\�]H\OHUH�DNÕúNDQ�NRPSR]LW� UH]LQ� �)LOWHN70�6X-
SUHPH�;7���0�(63(��LQFH�ELU�WDEDND�úHNOLQGH�X\JXODQÕS�
SROLPHUL]H� HGLOPHGHQ� EHNOHWLOGL�� %RQG� HPGLULOPLú� ¿EHU�

úHULW��SROLPHUL]H�HGLOPHPLú�DNÕúNDQ�NRPSR]LW��]HULQH�\HU-
OHúWLULOLS���� VQ�ER\XQFD� ÕúÕNOD� VHUWOHúWLULOGL��8\XPODPDVÕ�
\DSÕODQ�J|YGHQLQ�OLQJXDO�\�]H\LQH�DVLW�YH�ERQGLQJ�X\JX-
ODPDVÕQÕ�WDNLEHQ�LQFH�ELU�WDEDND�DNÕúNDQ�NRPSR]LW�X\JX-
ODQGÕ��'DKD�VRQUD�J|YGH�¿EHU�úHULW��]HULQH�DGDSWH�HGLOLS�
WHNUDU����VQ�ER\XQFD�SROLPHUL]H�HGLOGL��6RQ�RODUDN��¿EHU�
úHULWLQ� DoÕNWD�NDODQ�NÕVÕPODUÕ� QDQR�KLEULW� NRPSR]LW� UH]LQ�
�)LOWHN70� =����� �0�(63(�� LOH� NDSDWÕODUDN� SROLPHUL]H�
HGLOGL��.DPDODU�oÕNDUWÕOGÕ��%LWLUPH�IUH]OHUL��H[WUD�¿QH��YH�
SROLVDM�ODVWLNOHUL�LOH�\�]H\�G�]J�QO�÷��VD÷ODQGÕ��5HVLPOHU�
��YH����+DVWD���D\�VRQUD�NRQWUROH�oD÷UÕOGÕ��<DSÕODQ�¿EHUOH�
J�oOHQGLULOPLú�DGH]LY�N|SU�GH�NÕUÕOPD��ED÷ODQWÕ�NRSPDVÕ�
YH\D�UHQN�GH÷LúLNOL÷L�EHOLUWLVL�J|]OHQPHGL�

Resim 5. 7HGDYL�VRQUDVÕ�EXNNDO�J|U�Q�P��

 
Resim 6. 7HGDYL�VRQUDVÕ�OLQJXDO�J|U�Q�P��

7$57,ù0$
'Lú�ND\EÕ�ND\QDNOÕ�GHQWDO�HVWHWLN�SUREOHPOHULQ�JLGHULOPHVL�
LoLQ�NOLQLV\HQOHULQ�EDúYXUDELOHFH÷L�ELUoRN�DOWHUQDWLI�WHGDYL�
VHoHQH÷L�EXOXQPDNWDGÕU��%X�VHoHQHNOHU�DUDVÕQGD� LPSODQW-
ODU��VDELW�PHWDO�YH\D�VHUDPLN�SURWH]OHU�YH�UH]LQ�HVDVOÕ�UHVWR-
UDV\RQODU�J|VWHULOHELOLU��$QFDN��HNRQRPLN�HWPHQOHU��RNOX-
]DO�X\XPVX]OXNODU��\HWHUVL]�NHPLN�GHVWH÷L�YH\D�VD÷OÕNOÕ�GLú�
\DSÕVÕQD�]DUDU�JHOPHVL�JLEL�IDNW|UOHU��UHVWRUDWLI�DOWHUQDWLÀHU-
LQ�HQGLNDV\RQXQX�VÕQÕUOD\DQ�ED]Õ�XQVXUODUGÕU������

$GH]LY�GLú�KHNLPOL÷LQLQ�JHOLúLPL��JHOHQHNVHO�GLú�KHNLPOL÷L�
SUHQVLSOHULQL�PLQLPXP�P�GDKDOH�\DNODúÕPÕ�GR÷UXOWXVXQ-
GD�E�\�N�|Oo�GH�\|QOHQGLUPLúWLU��5H]LQ�ED÷OÕ�VDELW�E|O�P-
O��SURWH]OHU� �)3'
OHU�� LON�RODUDN���
OL�\ÕOODUGD�JHOHQHNVHO�
SURWH]OHUH�DOWHUQDWLI�RODUDN�|QHULOPLúWLU��%X�WHGDYL�VÕUDVÕQ-
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GD�� ELU� SRQWLN�NRPúX�GLúOHUH� DVLWOH�S�U�]OHQGLUPHQLQ� DU-
GÕQGDQ�UH]LQ�HVDVOÕ�PDWHU\DOOHU�LOH�ED÷ODQPÕú��GLú�\DSÕVÕQD�
oRN�D]�]DUDU�YHUPHVL�QHGHQL\OH�EX�WHGDYL�VHoHQH÷L�oHNLFL�
KDOH�JHOPLúWLU��%X�LON�X\JXODPD�GR÷UXGDQ�)3'�RODUDN�DG-
ODQGÕUÕOPÕúWÕU��������

%X� X\JXODPD� \|QWHPL� ]DPDQOD� ND\EHGLOHQ� GLúOHULQ� \HU-
LQH�DNULOLN�UH]LQ�GLúOHU��oHNLOPLú�GLúOHU�YH\D�NRPSR]LW�UH]-
LQ� PDWHU\DOOHU� NXOODQÕODUDN� PRGL¿\H� HGLOPLúWLU�� 7DULKVHO�
V�UHoWH� EX� WHNQL÷LQ� VÕQÕUODPDODUÕQD� YH� \�NVHN� RUDQGDNL�
EDúDUÕVÕ]OÕNODUD�GD\DQDUDN��PHWDOLN�oHUoHYHOL�)3'
OHU��LQ-
GLUHNW� )3'
OHU�� NXOODQÕOPD\D� EDúODQPÕúWÕU� ������ $\UÕFD��
UH]LQ� VLPDQ� X\JXODPDVÕ� EX� WHGDYLOHULQ� NOLQLN� EDúDUÕVÕQÕ�
DUWWÕUPÕúWÕU�������5HWDQVL\RQ�RUDQODUÕ���\ÕO�VRQUD���������
\ÕO�VRQUD�LVH�����RODUDN�EXOXQPXúWXU�������(VWHWL÷H�RODQ�
LOJLQLQ� DUWPDVÕ�� PHWDOLN� DOW\DSÕOÕ� UHVWRUDV\RQODUÕQ� X\JX-
ODQPDVÕQÕ�D]DOWPÕúWÕU��%X�VÕQÕUODPDQÕQ��VWHVLQGHQ�JHOPHN�
LoLQ�HVWHWLN�ELU�DOWHUQDWLI��WDP�VHUDPLN�)3'
OHU�YH\D�¿EHUOH�
J�oOHQGLULOPLú�NRPSR]LWOHU�J�QGHPH�JHOPLúWLU��9DOOLWX�YH�
6HYHOLXV� ����� UH]LQ� ED÷OÕ� ¿EHUOH� J�oOHQGLULOPLú� )'3
OHU�
NXOODQDUDN� ��� D\� VRQUD� \�NVHN� KD\DWWD� NDOPD� RUDQÕ�
������J|]OHPOHPLúOHUGLU��<�NVHN�KDFLPOL�¿EHU�DOW\DSÕ\OD�
\DSÕODQ�)'3
OHUGH����D\�VRQUD�����
OLN�UHWDQVL\RQ�RUDQÕ�
EXOXQPXúWXU� ������3ROLHWLOHQ�¿EHUOHULQ�SL\DVD\D�JLUPHVL-
\OH� VSOLQWOHU��SRVW�YH�FRUH�\DSÕPÕ��RUWRGRQWLN� UHWDLQHUODU��
NRPSR]LW�UHVWRUDV\RQODUÕQ�J�oOHQGLULOPHVL�JLEL�ELUoRN�DO-
DQGD�NXOODQÕPD�VXQXOPXúODUGÕU������

$GH]LY�N|SU�OHU�NRPSR]LW�UH]LQ��DNULOLN�GLú�\D�GD�KDVWDQÕQ�
NHQGL� GLúLQGHQ� ROXúDQ� ELU� J|YGHQLQ� J�oOHQGLULOPLú� SR-
OLHWLOHQ� ¿EHU� NXOODQÕODUDN� NRPúX� GLúOHUH� DGDSWH� HGLOHUHN�
X\JXODQÕU��%X�VLVWHPLQ�DYDQWDMODUÕ�DUDVÕQGD��WHGDYL�V�UHVL-
QLQ� D]DOPDVÕ�� NRPúX� GLúOHUH� PLQLPDO� LúOHP� \DSÕOPDVÕ��
GL÷HU� DOWHUQDWLI� \|QWHPOHUH� NÕ\DVOD� GDKD� HNRQRPLN� RO-
PDVÕ�� NRPúX�GLúOHUGH� UHQN�GH÷LúLPLQH�QHGHQ�RODQ�PHWDO�
GHVWH÷LQ�ROPDPDVÕ��SDODWLQDO�OLQJXDOGH�WDEDND�NDOÕQOÕ÷ÕQÕQ�
D]� ROPDVÕ�� GLú� UHQJLQGH� PDO]HPHOHU� NXOODQÕODUDN� HVWHWLN�
VRQXoODU�HOGH�HGLOHELOPHVL��V|N�P�Q�Q�NROD\�ROPDVÕ�JLEL�
|]HOOLNOHU�VD\ÕODELOLU����������$QFDN�WLWL]�ELU�oDOÕúPD�JHU-
HNWLUPHVL�� VÕQÕUOÕ� \�N� WDúÕPD�NDSDVLWHVL�YH� oL÷QHPH�NXY-
YHWOHULQH�NDUúÕ�GD\DQÕP�J�F�Q�Q�ú�SKHOL�ROPDVÕ�GH]DYDQ-
WDMODUÕ�DUDVÕQGDGÕU������

5LEERQG� N|SU�� \DSÕPÕQGD� KDVWDQÕQ� NDSDQÕúÕ� oRN� |QHP-
OLGLU��0DNVLOOHU�YH�PDQGLEXODU�NHVLFL�GLúOHU�DUDVÕQGD�RYHU-
MHW� EXOXQDQ�KDVWDODUGD�5LEERQG�N|SU�Q�Q�\DSÕúWÕUÕODFD÷Õ�
GLúOHUGH�ROXNODU�DoÕOPDVÕQD�JHUHN�\RNWXU��$QFDN��RNOX]DO�
NDSDQÕúÕQGD� ULEERQG� PDWHU\DOLQ� \HUOHúWLULOPHVL� LoLQ� \H-
WHUOL� \HU� EXOXQPD\DQ� GXUXPODUGD� GHVWHN� GLúOHUGH� ������
PP� GHULQOL÷LQGH� ROXN� DoÕOPDVÕ� JHUHNPHNWHGLU� ������ %X�

oDOÕúPDGD�GD�\HWHUOL�PHVDIH�EXOXQGX÷X�LoLQ�GHVWHN�GLúOHUH�
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�VW�NHVHU�GLú�HNVLNOL÷LQL�WHGDYL�HWWLNOHUL���KDVWDQÕQ���\ÕOOÕN�
NOLQLN� WDNLSOHUL� VRQXFXQGD� HVWHWLN�� IRQNVL\RQ�� IRQHWLN� YH�
\HU� ND\EÕ� DoÕVÕQGDQ� KLo� ELU� VRUXQOD� NDUúÕODúPDGÕNODUÕQÕ�
EHOLUWPLúOHUGLU�� %HQ]HU� ELU� oDOÕúPDGD� $NJ�UE�]� YH� DUN��
������DQWHUÕࡆ RU�WHN�GÕࡆ ú�HNVÕࡆ NOÕࡆ NOHUÕࡆ QÕࡆ Q�IÕࡆ EHUOH�J�oOHQGÕࡆ UÕࡆ OPÕࡆ ú�
NRPSR]Õࡆ W� NXOODQÕODUDN� UHVWRUH� HWWLNOHUL� � �� KDVWDQÕQ� ��
D\OÕN� NOLQLN� WDNLEL� VRQXFXQGD� KHUKDQJL� ELU� SUREOHPOH�
NDUúÕODúPDGÕNODUÕQÕ�ELOGLUPLúOHUGLU��
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CASE 
REPORT

Olgu Sunumu
Dental Auto-transplantation to Premolar 
Mandibullary Sites: Case report 

3UHPRODU�$OW�dHQH�%|OJHOHULQH�'LúLQ�
Oto-transplantasyonu: Vaka raporu 

ABSTRACT
7KLV�VWXG\�DLPV�WR�SUHVHQW�WKH�VXFFHVV�UDWH��DGYDQWDJHV��DQG�IDFWRUV�LQÀXHQFLQJ�WKH�
success, along with potential complications associated with autotransplantation to 
the mandibular premolar region. Autotransplantation involves the extraction of a 
suitable impacted, semi-erupted, or erupted tooth from an individual, followed by 
surgical transplantation into areas of tooth loss within the same individual. This pro-
FHGXUH�LV�SDUWLFXODUO\�VLJQL¿FDQW�LQ�DGGUHVVLQJ�WRRWK�ORVV��HVSHFLDOO\�DPRQJ�\RXQJ�
patients, with its success dependent on the careful selection of appropriate cases. In-
dications for autotransplantation include premature tooth loss resulting from various 
causes such as irreparable teeth, periodontal diseases, root fractures, dental agenesis, 
early tooth loss due to trauma, and impacted or ectopic teeth. The primary criteria 
for evaluating the success of autotransplantation involve normal periapical healing 
DQG�VXVWDLQHG� URRW�GHYHORSPHQW��ZLWKRXW� LQÀDPPDWRU\�SXOSDO�FKDQJHV�RU� URRW� UH-
sorption. The tooth designated for autotransplantation underwent initial treatment 
ZLWK�D�URRW�FDQDO��IROORZHG�E\�FRPSOHWH�¿OOLQJ�ZLWK�07$�WR�SUHYHQW�URRW�UHVRUSWLRQ��
Subsequently, it was positioned and secured in the designated transplant area. The 
patient was called for periodic check-ups after the treatment was completed. Despite 
its limited practical applications, autotransplantation serves as a valid alternative to 
implant and prosthetic treatments due to its cost-effectiveness, relative simplicity, 
and ability to provide satisfactory aesthetics and functional results. Additionally, it 
preserves the quality and quantity of alveolar bone. In this study a 5-year follow-up 
of the patient revealed no criteria indicating failure in the transplanted tooth.
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Autotransplantation, Ectopic tooth, Root resorption
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ÖZ
%X�oDOÕúPD�PDQGLEXODU�SUHPRODU�E|OJH\H�RWRWUDQVSODQWDV��
\RQXQ� EDúDUÕ� RUDQÕQÕ�� DYDQWDMODUÕQÕ� YH� EDúDUÕ\Õ� HWNLOH\HQ�
IDNW|UOHUL�YH�EXQXQOD�ELUOLNWH�RODVÕ�NRPSOLNDV\RQODUÕ�VXQ-
PD\Õ�DPDoODPDNWDGÕU��2WRWUDQVSODQWDV\RQ��ELU�NLúLGHQ�X\-
JXQ�ELU�J|P�O���\DUÕ�V�UP�ú�YH\D�V�UP�ú�GLúLQ�oHNLOPH-
VLQL� YH� DUGÕQGDQ� D\QÕ� NLúLQLQ� GLú� ND\EÕ� RODQ� E|OJHOHULQH�
cerrahi olarak transplantasyonu içerir. Bu prosedürün 
EDúDUÕVÕ�X\JXQ�YDNDODUÕQ�GLNNDWOL�VHoLPLQH�ED÷OÕ�ROGX÷XQ-
GDQ��|]HOOLNOH�JHQo�KDVWDODUGD�GLú�ND\EÕQÕQ�JLGHULOPHVLQGH�
|QHPOLGLU�� 2WRWUDQVSODQWDV\RQ� HQGLNDV\RQODUÕ�� WHGDYL�
HGLOHPH\HQ� GLúOHU�� SHULRGRQWDO� KDVWDOÕNODU�� N|N� NÕUÕNODUÕ��
GLú�DJHQH]LVL��WUDYPD\D�ED÷OÕ�HUNHQ�GLú�ND\ÕSODUÕ��J|P�O��
YH\D� HNWRSLN� GLúOHU� JLEL� oHúLWOL� QHGHQOHUGHQ� ND\QDNODQDQ�
HUNHQ� GLú� ND\ÕSODUÕGÕU�� 2WRWUDQVSODQWDV\RQXQ� EDúDUÕVÕQÕ�
GH÷HUOHQGLUPHQLQ� ELULQFLO� NULWHUOHUL�� LQÀDPDWXDU� SXOSDO�
GH÷LúLNOLNOHU� YH\D� N|N� UH]RUSVL\RQX� ROPDNVÕ]ÕQ� QRUPDO�
SHULDSLNDO� L\LOHúPH\L�YH� V�UHNOL�N|N�JHOLúLPLQL� LoHULU��%X�
YDNDGD�RWRWUDQVSODQWDV\RQ�\DSÕODFDN�GLúH�N|N�NDQDO�WHGD-
YLQLQ�DUGÕQGDQ�N|N�Q�UH]RUSVL\RQXQX�|QOHPHN�LoLQ�NDQDO�
tamamen MTA ile dolduruldu. Daha sonra belirlenen alana 
WUDQVSODQWH�HGLOLS�VDELWOHQGLULOGL��7HGDYL�WDPDP��ODQGÕNWDQ�
VRQUD�KDVWD�SHUL\RGLN�NRQWUROOHUH�oD÷UÕOGÕ��2WRWUDQVSODQWD-
V\RQ� VÕQÕUOÕ� SUDWLN�X\JXODPDODUÕQD� UD÷PHQ�PDOL\HW� HWNLQ-
OL÷L��J|UHFHOL�EDVLWOL÷L�YH�WDWPLQ�HGLFL�HVWHWLN�YH�IRQNVL\RQHO�
VRQXoODU�VD÷ODPDVÕ�QHGHQL\OH�LPSODQW�YH�SURWHWLN�WHGDYLO-
HUH�JHoHUOL�ELU�DOWHUQDWLI�RODUDN�VXQXOPDNWDGÕU��$\UÕFD��DO-
YHRO�NHPL÷LQLQ�NDOLWHVLQL�YH�PLNWDUÕQÕ�NRUXU��%X�oDOÕúPDGD�
KDVWDQÕQ� �� \ÕOOÕN� WDNLELQGH�� QDNOHGLOHQ� GLúWH� EDúDUÕVÕ]OÕ÷D�
LúDUHW�HGHQ�KHUKDQJL�ELU�NULWHUH�UDVWODQPDGÕ�

Anahtar Sözcükler
2WRWUDQVSODQWDV\RQ��(NWRSLN�GLú��.|N�UH]RUSVL\RQX
 
INTRODUCTION
Autogenous tooth transplantation, also known as autotrans-
plantation, refers to the relocation of an impacted or erupted 
tooth from its original location in the same individual to a 
surgically prepared socket or extraction space in the recipi-
HQW�DUHD��������7KH�¿UVW�FDVH�UHSRUWV�RI�VXFFHVVIXO�DXWRWUDQV-
plantation were published in the 1950s (1,4,7). However, 
LQ�������+DOH�EHFDPH�WKH�¿UVW�DXWKRU�WR�GHVFULEH�DXWRWUDQV-
plantation in detail (8). Since then, many authors have de-
scribed various techniques with differing success rates.

Cardiovascular problems, poor oral hygiene, and low pa-
tient motivation are the main contraindications for auto-
transplantation (2,3).

Within scholarly publications, the long-term success rate of 
autotransplantation has been reported to range from 74% 
to 100% (9). Many pre- and post-operative factors affect 
the success of autotransplantation, such as the age of the 
patient, the type and root development level of the tooth 
to be transplanted, the compatibility between the tooth and 
the recipient site, an atraumatic operation, post-operative 
stability, and the vertical height of the transplanted tooth 
(1-5,9-14).

It has been indicated that neither gender nor age sig-
QL¿FDQWO\� LQÀXHQFH� WKH� VXFFHVV� RI� DXWRWUDQVSODQWDWLRQ�
(3,5,9,15). However, in young individuals, immature teeth 
surrounded by thick follicles or periodontal ligaments fa-
cilitate the extraction of the transplanted tooth with mini-
mal force. This enhances the success of the transplantation 
and reduces the likelihood of ligament damage (3,16).

In autotransplantation, premolars, canines, incisors, and 
third molars are frequently used (6).
According to many authors (4,5,10,11,17,18), the most 
important factor affecting the success of transplantation is 
WKH�OHYHO�RI�URRW�GHYHORSPHQW�RI�WKH�WRRWK��7KH�¿UVW�VWXG\�
showing the relationship between the root development 
level of the tooth to be transplanted and the success of auto- 
WUDQVSODQWDWLRQ�ZDV� FRQGXFWHG� E\�6ODJVYROG� DQG�%MHUFNH�
in 1974 (19). Subsequently, Schwartz et al. (20) reported 
that the transplantation of teeth with open apices was more 
successful than teeth with closed apices.
The American Association of Endodontists has recom-
mended that the pulp be extirpated within 7-14 days af-
ter transplantation in teeth with a closed apex. Otherwise, 
they reported that necrotic pulp and developing infection 
ZLOO�FDXVH�LQÀDPPDWRU\�URRW�UHVRUSWLRQ���������

According to some authors, the appropriate adaptation 
between the bone wall of the recipient site and the root 
surface of the tooth to be transplanted greatly affects the 
success of autotransplantation (1,3,5,10,21). Another fac-
tor to consider when deciding on autotransplantation is the 
ZLGWK�RI�WKH�DOYHRODU�ERQH�LQ�WKH�UHFLSLHQW�¿HOG����������
Atraumatic extraction of the tooth to be transplanted, with 
minimal damage to the periodontal ligament and cemen-
tum, is among the important factors affecting the success 
of autotransplantation (3-5,13). Therefore, contact with 
the root surface should be avoided when extracting the 
tooth to be transplanted (4). Manual contact with the tooth 
to be transplanted should be minimal to protect the peri-
odontal ligament and pulpal tissues (3,4). Otherwise, root 
development may be inhibited, and attachment loss, root 
resorption, or ankylosis may occur (3,15).

The length of time the transplanted tooth remains outside 
the mouth during transplantation is another important fac-
tor affecting the success of autotransplantation (1,3,5,21).

In addition to semi-rigid stabilization with sutures, more 
ULJLG�¿[DWLRQ�PHWKRGV� VXFK�DV�RUWKRGRQWLF�EUDFNHWV�� OLJ-
DWXUH� ZLUHV�� DQG� FRPSRVLWH� UHVLQ� KDYH� EHHQ� GH¿QHG� IRU�
the post-operative stabilization of the transplanted tooth 
(1,9,23-25). Various literatures state that the splinting du-
ration should be between 1 week and 4-6 weeks (5,18,26-
31). However, it is also known that rigid splinting or 
SURORQJHG�¿[DWLRQ� WLPH�KDV�D�QHJDWLYH�HIIHFW�RQ�KHDOLQJ�
(3,4,16,25). Experimental studies have shown that a pro-
ORQJHG� ¿[DWLRQ� SHULRG� SUHYHQWV� SHULRGRQWDO� UHJHQHUD-
WLRQ��WKXV�LQFUHDVLQJ�WKH�SRVVLELOLW\�RI�LQÀDPPDWRU\�URRW�
UHVRUSWLRQ� RU� DQN\ORVLV�� ZKLOH� ULJLG� ¿[DWLRQ� QHJDWLYHO\�
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affects the revascularization of the pulp (3,25). For this 
reason, many authors recommend applying semi-rigid 
splints for 7-10 days. According to research, periodontal 
ligament cell activity and bone repair are stimulated by 
allowing functional movements of the transplanted tooth 
(3-5,25,32).

,QÀDPPDWRU\�URRW�UHVRUSWLRQ�DQG�GHQWRDOYHRODU�DQN\ORVLV�
are the most common complications after autotransplanta-
tion (2-4,10,18,21,33).

We can classify the parameters for evaluating the success 
of autotransplantation as follows: (1) The transplanted 
tooth is immobile in the socket without any problems, (2) 
Chewing is functional and painless, (3) Lack of mobility 
in the tooth, (4) No pathological condition observed on 
radiography, (5) Normal appearance of lamina dura on ra-
diography, (6) The sulcus depth is within normal limits, 
(7) Gum contour and color are normal (34).

The follow-up process for patients undergoing dental au-
totransplantation is scheduled at 1-, 3-, and 6-month after 
the operation, followed by subsequent appointments every 
6-month for a duration of 5-year (4,21).

CASE REPORT
According to the institution's guidelines, ethics commit-
tee approval is not required for individual case disclosure. 
Written consent was obtained from the patients for the use 
of their medical information and imaging.

A 35-year-old patient presented to our clinic with a tooth-
ache. Clinical and radiological examinations revealed a 
FRPSRVLWH� ¿OOLQJ� DQG� D� GHHS� IUDFWXUH� LQ� WKH�PDQGLEXODU�
ULJKW�¿UVW�SUHPRODU��$GGLWLRQDOO\�� WKH�FURZQ�RI� WKH�PDQ-
GLEXODU�ULJKW�VHFRQG�SUHPRODU�ZDV�PDOSRVHG�QHDU�WKH�ÀRRU�
of the mouth in that area. The patient's medical history 
showed no evidence of systemic disease or regular medi-
cation use. Radiologic assessment indicated that root canal 
treatment had already been performed on the mandibular 
ULJKW�¿UVW�SUHPRODU��$IWHU�HYDOXDWLRQV�� LW�ZDV�GHWHUPLQHG�
WKDW�H[WUDFWLRQ�RI� WKH�¿UVW�SUHPRODU� WRRWK�ZDV�QHFHVVDU\�
due to the deep fracture. Prosthetic and implant treatment 
options were discussed with the patient. However, due to 
¿QDQFLDO� FRQVWUDLQWV�� WKH� SDWLHQW� GHFOLQHG� SURVWKHWLF� DQG�
implant treatments and instead opted for autotransplan-
tation. They were thoroughly briefed on the procedure's 
implementation at our clinic, its potential complications, 
and provided consent by completing an information and 
consent form. Root canal treatment was performed on the 
right second premolar using reciprocating preparation sys-
tems. The root canals were prepared with Reciproc R50 
(VDW, Munich, Germany) reciprocal instruments. A #5 
Gates Glidden drill (Mani Inc., Tachigiken, Japan) was 
used to create a 5 mm-deep coronal reservoir for irrigant 
placement.

Canals were irrigated with 2.5 mL of 5% NaOCl (Werax, 
ø]PLU��7XUNL\H��XVLQJ�D����*�V\ULQJH�QHHGOH��%H\EL��$Q-
hui, China) during preparation. After instrumentation, the 
canals were irrigated with 5 mL of 5% NaOCl, followed 
by 2.5 mL of 17% EDTA (Werax) and 5 ml of distilled 
ZDWHU�� 7KH� URRW� ZDV� FRPSOHWHO\� ¿OOHG� ZLWK� 2UWKR07$�
�%LR07$��6HRXO��.RUHD��

                               

                          
Figure 1. (A) panoramic radiography and (B) periapical radiograph of 
the patient before starting treatment.

8QGHU� ORFDO� DQHVWKHVLD�� D� IXOO�WKLFNQHVV� ÀDS�ZDV� UDLVHG��
and the malposed mandibular right second premolar was 
atraumatically extracted. The tooth was kept in a 0.9% 
isotonic sodium chloride solution to maintain the vitality 
RI�WKH�SHULRGRQWDO�OLJDPHQW��6XEVHTXHQWO\��WKH�¿UVW�SUHPR-
lar was extracted, and the recipient socket was prepared 
for the transplant tooth using surgical burs. Throughout 
these procedures, the time the tooth remained out of the 
mouth did not exceed 15 min.

Figure 2. Periapical radiographs taken (A) during root canal treatment 
of the mandibular second premolar and (B) after root canal treatment.
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The transplanted tooth was gently placed into the socket 
DQG�KHOG�LQ�SRVLWLRQ�ZLWK�¿QJHU�SUHVVXUH�IRU���PLQ��7R�VWD-
ELOL]H�WKH�DXWRWUDQVSODQWHG�WRRWK��WKH�DGMDFHQW�WHHWK�ZHUH�
splinted with composite resin for a duration of 2-week. 
The occlusal relationship of the transplanted tooth and 
the opposing arch was assessed with occlusion papers to 
ensure that early contact was avoided. One month after 
VSOLQW� UHPRYDO�� WKH� SDWLHQW� DWWHQGHG� WKHLU� ¿UVW� IROORZ�XS�
visit. The condition of the transplanted tooth was moni-
tored periodically with X-rays every 6-month for 5-year.

                            
Figure 3. (A) panoramic and (B) periapical radiographs taken from the 
patient after autotransplantation.

During the follow-up, the patient was examined intraoral-
ly, and the root of the tooth was evaluated with X-rays. 
Throughout the 5-year follow-up period, the patient was 
able to use the transplanted tooth comfortably, without 
pain or swelling in the gums. Intraoral examination re-
vealed normal mobility of the tooth without ankylosis, and 
no color change was observed. Panoramic and periapical 
X-rays showed no lesions in the periapical region of the 
tooth.

The patient was not given systemic antibiotics for prophy-
laxis before or after treatment.

DISCUSSION
Cohen et al. (16) highlighted that the optimal age brack-
et for autotransplantation is between 15- and 19-year old. 
$GGLWLRQDOO\��.LP� et al.�������LGHQWL¿HG�WKH�SULPDU\�FKDO-
lenge in autogenous tooth transplantation as obtaining a 
VXLWDEOH�GRQRU� WRRWK� WKDW�SRVVHVVHV�VXI¿FLHQW� URRW� OHQJWK�
and volume, ease of extraction, and the absence of peri-
odontal problems.

Various studies have explored the success rates of auto-
transplantation across different dental groups. Slagsvold  
et al. (19) achieved a 100% success rate in their study 

of 34 transplanted premolar teeth, while Tanaka  et al.. 
(17) reported a similar 100% success rate in their series 
of 28 premolars over a follow-up period of 4- to 20-year. 
.DOOX� et al.. (10) in their study of 273 teeth with an ave- 
rage follow-up of 3.8-year, reported success rates of 51% 
for canines, 86.8% for premolars, and 71.1% for molars, 
highlighting the higher success rate of premolars com-
SDUHG�WR�PRODUV��2Q�WKH�RWKHU�KDQG��$NNRFDR÷OX�et al. (9) 
documented the success rates in their series of 96 teeth, 
including both canines and molars. They reported an 89% 
success rate in the canine group (n = 47) over an average 
follow-up period of 84 months, and an 84% success rate in 
the molar group (n = 49) over an average follow-up period 
of 96-month.

Figure 4. (A) periapical radiograph taken from the patient 3-month fol-
low-up, (B) 6-month follow-up, (C) panoramic radiograph taken from 
the patient 5-year follow-up.

Studies (10,35) examining the impact of root development 
OHYHO�RQ�VXFFHVV�UDWHV�KDYH�\LHOGHG�YDU\LQJ�UHVXOWV��.ULV-
terson's study (26) of 100 premolars indicated that trans-
plantation of teeth with a root development level between 
ò� DQG�ô� \LHOGHG� WKH� EHVW� SURJQRVLV�� 6LPLODUO\�� .ULVWHU-
son and Lagerström (36) reported success rates of 87% 
for teeth with incomplete root development and 67% for 
mature teeth. Lundberg and Isaksson (23) following 278 
teeth for an average of 6-year, found success rates of 94% 
for teeth with open apices and 84% for those with comp- 
leted root formation.

Additionally, some studies (3,5,37) indicate that the trans-
plantation of teeth with fully developed roots can be no-
WDEO\� VXFFHVVIXO��0HMDUH�  et al. (37) reported an 81.4% 
success rate in their study of 50 molars with completed 
root formation, tracked over a 4-year period. In a separate 
case report, Teixeira  et al. (5) highlighted the consider-
able success achieved through autotransplantation of teeth 
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with fully developed roots. In the case we managed, high 
success was achieved despite the absence of an open apex.

$V�QRWHG�E\�YDULRXV�DXWKRUV��LPSURYHG�EORRG�ÀRZ�UHVXO��
ting from proper contact between the transplanted tooth 
and the alveolar bone enhances the viability of cells nou- 
rished by the periodontal ligament (1,5,10). In their study 
RQ� EORRG� ÀRZ��7URQVWDG�  et al. (38) reported that while 
tight contact between the recipient site and the tooth is 
EHQH¿FLDO� IRU� EORRG� ÀRZ�� H[FHVVLYH� SUHVVXUH� FDQ� FDXVH�
root resorption due to irreversible damage to the periodon-
tal ligament. OrthoMTA is an innovative orthograde root 
canal material that is unaffected by moisture or blood. It 
provides good sealing ability, biocompatibility, good ra-
dio-opacity, anti-bacterial effect, has no heavy metal, no 
expansion, easy handling and retrievability, with a setting 
time of 3 min (39). In this case, we aimed to create tight 
contact between the transplanted tooth and the recipient 
area. Additionally, before starting the procedure, we per-
formed root canal treatment while the tooth was still in 
WKH�PRXWK�DQG�¿OOHG� WKH�HQWLUH�URRW�ZLWK�07$�WR�HQVXUH�
maximum coronal sealing and to prevent root resorption.

Prolonged extra-oral time during transplantation may 
compromise the viability of healthy periodontal ligament 
cells, potentially leading to adverse outcomes such as pe- 
ULUDGLFXODU�LQÀDPPDWLRQ�RU�URRW�UHVRUSWLRQ����������������
However, some studies have questioned this correlation. 
)RU� LQVWDQFH��.LP�  et al. (21) in their investigation into 
the causes of failure in 182 autogenous tooth transplanta-
tions, reported a failure rate of 4.5% and found no statis-
tical relationship between the occurrence of external root 
resorption or ankylosis and extra-oral time exceeding 25 
min. During the procedure, while preparing the recipient 
socket, we touched only the crown part of the tooth to 
minimize damage to the periodontal ligament cells. The 
procedure was completed within 15 min.

Other causes of failure have been investigated in different 
studies. Thomas  et al.�����UHSRUWHG�WKDW�LQVXI¿FLHQW�EXFFR-
lingual or buccopalatal width at the recipient site may lead 
to resorption on the alveolar ridge.

Bauss  et al. (25) in their study investigating the effects of 
GLIIHUHQW�VSOLQWLQJ�PHWKRGV�DQG�¿[DWLRQ�WLPHV�RQ�WKH�VXF-
cess of autotransplantation, reported that long-term and 
ULJLG�¿[DWLRQ�QHJDWLYHO\�DIIHFWHG�WUDQVSODQWDWLRQ�VXFFHVV��
,Q�RXU�VWXG\��DIWHU�WKH�H[WUDFWLRQ�RI�WKH�¿UVW�SUHPRODU�WRRWK��
it was observed that the alveolar socket was not suitable 
for the transplantation of the tooth root. Consequently, the 
recipient socket was prepared using surgical drills, and a 
rigid splint was applied to reduce tooth mobility within the 
socket. The splint was removed after 2-week to prevent 
ankylosis.

In this case report, despite approximately 2 mm of bone 
loss observed in the interproximal region, follow-ups over 
5-year revealed no indications of pain, mobility, ankylo-
sis, or root resorption.

Although autotransplantation is not a frequently used 
procedure, it remains a viable alternative to implant and 
prosthetic treatments due to its cost-effectiveness. It of-
fers satisfactory aesthetics and functional outcomes while 
preserving alveolar bone quality and quantity. However, it 
is important to acknowledge that predicting treatment out-
comes is not always certain, and potential complications 
that could lead to the loss of the transplanted tooth should 
be considered. In the presented case, a 5-year follow-up 
of the patient revealed no criteria indicating failure of the 
transplanted tooth (Figures 1-4).
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