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Çok Düşük Doğum Ağırlıklı Prematüre Bebeklerde Erken Dönemde Mortaliteyi Öngörmede Tam Kan Sayımı
Parametrelerinin Rolü

The Role of Complete Blood Count Parameters in Predicting Early Mortality in Very Low Birth Weight Premature Infants
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ABSTRACT

Aim :It is crucial to predict survival and determine prognosis in very low birth weight (VLBW) 

premature infants. Various markers have been investigated to predict short and long term morbi-

dities and mortality in these infants, but most of them have limited use in clinical practice or have 

low predictive value. In this study, it was aimed to investigate the parameters of complete blood 

count that could predict early mortality in VLBW infants.

Materials and Methods: TPremature infants born in a tertiary NICU between September 2019 

and May 2021 with 23+0/7-31+6/7 gestational age were evaluated retrospectively. Demograp-

KLF��FOLQLFDO�FKDUDFWHULVWLFV�DQG�ODERUDWRU\�¿QGLQJV�RI�WKH�LQIDQWV�ZHUH�UHFRUGHG��)DFWRUV�SUHGLF-

WLQJ�PRUWDOLW\�LQ�LQIDQWV�ZKR�GLHG�ZLWKLQ�WKH�¿UVW�WKUHH�GD\V�RI�OLIH�ZHUH�LQYHVWLJDWHG�

5HVXOWV��)LIW\�VHYHQ�������RI�����9/%:�LQIDQWV�LQFOXGHG�LQ�WKH�VWXG\�GLHG�ZLWKLQ�WKH�¿UVW�WKUHH�

GD\V�RI�OLIH��*HVWDWLRQDO�DJH��ELUWK�ZHLJKW�DQG�$3*$5�VFRUHV�RI�WKH�LQIDQWV�ZHUH�VLJQL¿FDQWO\�

ORZHU�DQG�VXUIDFWDQW�UHTXLUHPHQW�DQG�LQFLGHQFH�RI�SDWHQW�GXFWXV�DUWHULRVXV�ZHUH�VLJQL¿FDQWO\�

KLJKHU�ZKR�GLHG�LQ�WKH�¿UVW�WKUHH�GD\V�RI�OLIH��7KH�QXFOHDWHG�UHG�EORRG�FHOO��15%&��FRXQW�DQG�

delta neutrophil index (DNI) of those infants were found to be higher while neutrophil, monocyte 

and platelet counts were lower at the time of hospitalization. Although the percentage of large 

XQVWDLQHG�FHOOV��/8&��ZDV�KLJKHU��LW�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��$FFRUGLQJ�WR�WKH�52&�DQDO\-

sis, the area under the curve (AUC) for NRBC was 0.673. The threshold value for predicting 

mortality was found to be 1.73(x103/mm3). In the multivariate logistic regression analysis, sur-

factant requirement, lower gestational age, advanced resuscitation requirement in the delivery 

room, and NRBC>1.73 (x103/mm3) were determined as independent risk factors for mortality.

Conclusion: In this study, it was determined that mortality in VLBW infants could be predicted 

ZLWK� ORZ�FRVW��HDV\�WR�UHDFK�FRPSOHWH�EORRG�FRXQW�SDUDPHWHUV��+LJK�15%&�FRXQW� LQ� WKH�¿UVW�

hours of life may be a risk factor for early mortality.

Keywords: Early mortality, premature, nucleated red blood cells, delta neutrophil index, large 

unstained cells

ÖZ

$PDo�dRN�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ��d''$��SUHPDW�UH�EHEHNOHUGH�VD÷NDOÕPÕ�|QJ|UPHN�YH�SURJ-

QR]X�EHOLUOHPHN�oRN�|QHPOLGLU��%X�EHEHNOHUGH�NÕVD�YH�X]XQ�G|QHP�PRUELGLWHOHUL��PRUWDOLWH\L�|Q-

J|UPHGH�oHúLWOL�EHOLUWHoOHU�DUDúWÕUÕOPÕúWÕU��DQFDN�EXQODUÕQ�oR÷XQXQ�NOLQLN�X\JXODPDODUGD�NXOODQÕPÕ�

NÕVÕWOÕGÕU�\D�GD�|QJ|U��GH÷HUL�G�ú�NW�U��%X�oDOÕúPDGD�d''$�EHEHNOHUGH�HUNHQ�G|QHPGHNL�PRUWD-

OLWH\L�|QJ|UHQ�WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHULQLQ�DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�

*HUHo� YH�<|QWHP��(\O�O� �����0D\ÕV� ����� WDULKOHUL� DUDVÕQGD� NOLQL÷LPL]GH� GR÷DQ�� JHEHOLN� \DúÕ�

�������LOH��������KDIWD�DUDVÕQGDNL�SUHPDW�UH�EHEHNOHU�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOGL��+DVWD-

ODUÕQ�GHPRJUD¿N��NOLQLN�|]HOOLNOHUL�YH�ODERUDWXYDU�VRQXoODUÕ�ND\GHGLOGL��<DúDPÕQ�LON��o�J�Q��LoLQGH�

ND\EHGLOHQ�EHEHNOHUGH�PRUWDOLWH\L�|QJ|UHQ�IDNW|UOHU�DUDúWÕUÕOGÕ��

%XOJXODU��dDOÕúPD\D�GDKLO�HGLOHQ�����d''$�EHEH÷LQ���¶VL�������LON��o�J�Q�LoHULVLQGH�ND\EHGLOGL��

gOHQ�KDVWDODUÕQ�JHEHOLN�KDIWDVÕ��GR÷XP�D÷ÕUOÕ÷Õ�YH�$3*$5�VNRUODUÕ�DQODPOÕ�RODUDN�G�ú�N��VXUIDN-

WDQ�JHUHNVLQLPL�YH�SDWHQW�GXNWXV�DUWHULR]XV�RUDQÕ�DQODPOÕ�RODUDN�RODUDN�\�NVHN�LGL��%X�KDVWDODUÕQ�

\DWÕúWD�DOÕQDQ�KHPRJUDP�WHWNLNLQGH�oHNLUGHNOL�NÕUPÕ]Õ�NDQ�K�FUH��d..+��VD\ÕVÕ�YH�GHOWD�Q|WUR¿O�

LQGHNVL��'1,��DQODPOÕ�RODUDN�\�NVHN��Q|WUR¿O��PRQRVLW�YH�WURPERVLW�VD\ÕVÕ�DQODPOÕ�RODUDN�G�ú�N�

EXOXQGX��%�\�N�ER\DQPDPÕú�K�FUH��/8&��\�]GHVL� LON��o�J�QGH�|OHQ�KDVWDODUGD�GDKD�\�NVHN�

ROPDVÕQD�UD÷PHQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��52&�DQDOL]L�VRQXFXQD�J|UH�d..+�LoLQ�H÷UL�

DOWÕQGD�NDODQ�DODQ��$8&��������RODUDN�VDSWDQGÕ��0RUWDOLWH\L�|QJ|UPHGH�HúLN�GH÷HU�������[����

PP���RODUDN�EXOXQGX���dRN�GH÷LúNHQOL�ORMLVWLN�UHJUHV\RQ�DQDOL]LQGH�VXUIDNWDQ�JHUHNVLQLPL��G�ú�N�

GR÷XP�KDIWDVÕ��GR÷XP�VDORQXQGD�FDQODQGÕUPD�LKWL\DFÕ�YH�d..+!������[����PP����PRUWDOLWH�LoLQ�

ED÷ÕPVÕ]�ULVN�IDNW|UOHUL�RODUDN�EHOLUOHQGL�

6RQXo��%X�oDOÕúPDGD�G�ú�N�PDOL\HWOL��NROD\�XODúÕODELOHQ�WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHUL�LOH�d''$�

EHEHNOHUGH�PRUWDOLWHQLQ�WDKPLQ�HGLOHELOHFH÷L�EHOLUOHQGL��<DúDPÕQ�LON�VDDWOHULQGHNL�\�NVHN�d..+�

VD\ÕVÕ��HUNHQ�G|QHPGHNL�PRUWDOLWH� LoLQ�ELU� ULVN� IDNW|U��RODELOLU�$QDKWDU�NHOLPHOHU��$ERUWXV� LPPL-

QHQV��G�ú�N�WHKGLGL��Q|WUR¿O�OHQIRVLW�RUDQÕ��1/5���WURPERVLW�OHQIRVLW�RUDQÕ��3/5���PRQRVLW�OHQIRVLW�

RUDQÕ��0/5���VLVWHPLN�LQÀDPDWXDU�LQGH[��6,,�

$QDKWDU�NHOLPHOHU��(UNHQ�PRUWDOLWH��SUHPDW�UH��oHNLUGHNOL�NÕUPÕ]Õ�NDQ�K�FUHVL��GHOWD�Q|WUR¿O�LQGHN-

VL��E�\�N�ER\DQPDPÕú�K�FUH�\�]GHVL
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GEREÇ VE YÖNTEM

<HQLGR÷DQ�EHEHN�|O�POHULQLQ� \DNODúÕN����¶LQGHQ�SUHPDW�ULWH�
VRUXPOXGXU��3UHPDW�UH�GR÷XPODUÕQ�\DNODúÕN�������¶QX�ROXúWX-
UDQ�oRN�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ��d''$��������J��EHEHNOHU��GDKD�
IDUNOÕ�YH�D÷ÕU�VH\UHGHQ�SRVWQDWDO�VRUXQODUÕ�QHGHQL\OH�PRUELGLWH�
YH�PRUWDOLWHVL�\�NVHN�ELU�JUXEX�ROXúWXUPDNWDGÕU������*�Q�P�]-
GH�SHULQDWDO�YH�QHRQDWDO�EDNÕPGDNL�LOHUOHPHOHU�YH�ELOJL�ELULNLPL-
QLQ�DUWPDVÕ�VD\HVLQGH�d''$�LQIDQWODUÕQ�VD÷NDOÕP�RUDQODUÕQGD�
EHOLUJLQ�DUWÕú�VD÷ODQPÕúWÕU��3UHWHUP�GR÷XP�ULVNL�RODQ�JHEHOHUH�
DQWHQDWDO�VWHURLG�X\JXODQPDVÕ��UHVSLUDWXYDU�GLVWUHV�VHQGURPX-
QXQ�|QOHQPHVL�YH�WHGDYLVLQGH�HN]RMHQ�VXUIDNWDQ�NXOODQÕOPDVÕ��
PHNDQLN�YHQWLODV\RQ�WHGDYLVLQGHNL�\HQL�VWUDWHMLOHU�YH�\HQLGR÷DQ�
�QLWHOHULQLQ� YH� HNLSOHULQLQ� DUWPDVÕ� VD\HVLQGH� SUHPDW�UH� EH-
EHNOHUGH�|QOHQHELOLU�|O�P�QHGHQOHUL�D]DOWÕODELOPLúWLU� �����$QFDN�
QHRQDWDO�PRUWDOLWH� W�P� JHOLúPHNWH� RODQ� �ONHOHUGH� ROGX÷X� JLEL�
�ONHPL]GH�GH�KDOHQ�|QHPOL�ELU�VRUXQGXU������

�<HQLGR÷DQ� \R÷XQ� EDNÕP� �QLWHOHULQGH� �<<%h��PRUWDOLWH� ULVNL-
QLQ�YH�EXQD�QHGHQ�RODELOHFHN�IDNW|UOHULQ�|QFHGHQ�EHOLUOHQPHVL�
KHP�DLOHQLQ�ELOJLOHQGLULOPHVL�KHP�GH�HUNHQ�G|QHPGH�PRUWDOLWH�
JLEL�NDUúÕODúÕODELOHFHN�SUREOHPOHUL�|QJ|UPHN�DoÕVÕQGDQ�ROGXNoD�
|QHPOLGLU� �������3UHPDW�UH�EHEHNOHUGH�\DúDP�úDQVÕQÕ� EHOLUOH-
\HQ�HQ�|QHPOL�IDNW|UOHULQ�GR÷XP�D÷ÕUOÕ÷Õ�YH�JHVWDV\RQ�KDIWDVÕ�
ROGX÷X�ELOLQPHNWHGLU������$QFDN�EX�NULWHUOHULQ�\HWHUVL]�NDOGÕ÷Õ�G�-
ú�Q�OHUHN�oHúLWOL�VNRUODPD�VLVWHPOHUL�JHOLúWLULOHUHN�NXOODQÕOPD\D�
EDúODQPÕúWÕU�����

/LWHUDW�UGH� SUHPDW�ULWH� LOLúNLOL� PRUELGLWHOHUL� |QJ|UPHGH� WDP�
NDQ�VD\ÕPÕ�SDUDPHWUHOHULQLQ�YH�KHPDWRORMLN�LQGHNVOHULQ�ID\GDOÕ�
RODELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�PHYFXWWXU� ��������dHNLUGHNOL�
NÕUPÕ]Õ�NDQ�K�FUH��d..+��VD\ÕVÕQÕQ�LVH�d''$�EHEHNOHUGH�PRU-
WDOLWH\L�|QJ|UG�÷����������YH�E�\�PH�NÕVÕWOÕOÕ÷Õ�RODQ�SUHPDW�UH�
\HQLGR÷DQODUGD��o�J�QGHQ�ID]OD�\�NVHN�VH\UHWPHVL�GXUXPXQ-
GD�FLGGL�PRUELGLWHOHU�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU�������(ULúNLQ�
KDVWDODUGD� \DSÕOPÕú� NÕVÕWOÕ� oDOÕúPDODUGD� E�\�N� ER\DQPDPÕú�
K�FUH��/8&��\�]GHVLQLQ�G�ú�N�ROPDVÕQÕQ��\R÷XQ�EDNÕP��QLWH-
VLQH�\DWÕú�RUDQODUÕQGD���������YH�&29,'���� LOLúNLOL�|O�P�RUDQ-
ODUÕQGD�DUWÕú� LOH� LOLúNLOL� ROGX÷X�J|VWHULOPLúWLU� ������'HOWD� Q|WUR¿O�
LQGHNVLQLQ��'1ø��\HQLGR÷DQ�G|QHPLQGH�VHSVLVL�|QJ|UHELOHFH÷L-
QH�LOLúNLQ�OLWHUDW�UGH�D]�VD\ÕGD�oDOÕúPD�PHYFXWWXU����������/8&�
\�]GHVLQLQ�YH�'1ø¶QLQ�LVH�QHRQDWDO�PRUWDOLWH\L�|QJ|UPHGH�NXO-
ODQÕODELOHFHN�EHOLUWHoOHU�ROXS�ROPDGÕ÷ÕQD�LOLúNLQ�YHUL�\RNWXU�

%X�oDOÕúPDGD��<<%h¶QH�\DWÕUÕODQ�d''$��EHEHNOHUGH�HUNHQ�PRU-
WDOLWH�ULVNLQL�EHOLUOHPHGH�\DúDPÕQ�LON�J�Q�QGHNL�WDP�NDQ�VD\ÕPÕ�
SDUDPHWUHOHULQLQ�EHOLUOH\LFL�HWNLVLQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�

dDOÕúPDPÕ]GD�(\O�O������0D\ÕV������WDULKOHUL�DUDVÕQGD��o�Q-
F��EDVDPDN�<<%h¶QGH�L]OHQHQ�JHEHOLN�\DúÕ��������LOH��������
KDIWD�DUDVÕQGDNL�SUHPDW�UH�EHEHNOHU�UHWURVSHNWLI�RODUDN�GH÷HU-
OHQGLULOGL�� �.URPR]RPDO�NRQMHQLWDO�DQRUPDOOLNOHUL�RODQ�EHEHNOHU�
YH�JHVWDV\RQ�KDIWDVÕ�����KDIWD�RODQ�EHEHNOHU�oDOÕúPD\D�GDKLO�
HGLOPHGL�� dDOÕúPD\D� DOÕQDQ� KDVWDODUÕQ� DQQH� \DúODUÕ�� DQQHGH�
SUHHNODPSVL�\D�GD�JHVWDV\RQHO�GL\DEHW�YDUOÕ÷Õ��DQWHQDWDO�VWH-
URLG�X\JXODQPDVÕ��JHVWDV\RQ�KDIWDVÕ��GR÷XP�D÷ÕUOÕ÷Õ��FLQVL\HWL��
GR÷XP�úHNOL����YH���GDNLND�$3*$5�VNRUODUÕ��GR÷XP�VDORQXQGD�
FDQODQGÕUPD�LKWL\DFÕ��HUNHQ�QHRQDWDO�VHSVLV��(16���UHVSLUDWXYDU�
GLVWUHV�VHQGURPX��5'6���LQWUDYHQWLN�OHU�NDQDPD��ø9.���SDWHQW�
duktus arteriozus (PDA) ve ilk üç gün içindeki mortalite durumu 
GRV\D� YHULOHULQGHQ� ND\ÕW� HGLOGL��<DúDPÕQ� LON� �o� J�Q�QGH� �����
saat) saptanan enfeksiyon, erken neonatal sepsis (ENS) olarak 
WDQÕPODQGÕ�������.UDQLDO�XOWUDVRQRJUD¿�GH÷HUOHQGLUPHVLQGH�3D-
SLOH�VÕQÕÀDPDVÕQD�J|UH�LOHUL�HYUH��HYUH�����ø9.�ND\ÕW�HGLOGL������

7�P�KDVWDODUÕQ�\DWÕúWD�EDNÕODQ� WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHUL��
EH\D]� N�UH�� OHQIRVLW�� Q|WUR¿O��PRQRVLW�� WURPERVLW��d..+�VD\Õ-
VÕ��/8&�\�]GHVL�YH�'1ø�GH÷HUOHUL�LQFHOHQGL��d..+�VD\ÕVÕ��/8&�
\�]GHVL� YH� '1ø� GH÷HUOHUL� RWRPDWLN� KHPDWRORMLN� DQDOL]|UOHU� LOH�
GH÷HUOHQGLULOHQ� WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHULGLU��'1ø� LPPDW�U�
JUDQ�ORVLWOHULQ� RUDQÕGÕU�� \�]GH� úHNOLQGH� LIDGH� HGLOGL�� � øPPDW�U�
granülositler miyelosit, promiyelosit, myeloblast ve metamiyelo-
VLWOHUL�NDSVDU��/8&��SHURNVLGD]�QHJDWLI�E�\�N�DNWLYH�OHQIRVLWOHUL�
J|VWHULU��

dDOÕúPDPÕ]GD�\DúDPÕQ�LON��o�J�Q��LoLQGH�ND\EHGLOHQ�EHEHNOHU-
GH�PRUWDOLWH\L�|QJ|UHQ�IDNW|UOHU�DUDúWÕUÕOGÕ�

�ùVWDWLNVHO�$QDOL]
øVWDWLVWLNVHO�DQDOL]�LoLQ�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��
YHUVLRQ����� ,QF��86$�SDNHW�SURJUDPÕ�NXOODQÕOGÕ��'H÷LúNHQOHULQ�
QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� DoÕVÕQGDQ� GH÷HUOHQGLULOPHVL� LoLQ�
.ROPRJRURY� 6PLUQRY� YH� 6KDSLUR�:LON� WHVWL� NXOODQÕOGÕ�� 1RUPDO�
GD÷ÕOÕP�J|VWHUHQ�GHYDPOÕ�GH÷LúNHQOHU�RUWDODPD���VWDQGDUW�VDS-
PD�� QRUPDO� GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHU� RUWDQFD� �,45��
YH�NDWHJRULN�GH÷LúNHQOHU�LVH�VÕNOÕN�YH�\�]GH�RODUDN�LIDGH�HGLOGL���
3DUDPHWULN� YHULOHU��6WXGHQW¶V� W�WHVWL� YH� SDLUHG� W�WHVWL� LOH�� SDUD-
PHWULN�ROPD\DQ�YHULOHU�� NL�NDUH� WHVWL� YH�0DQQ�:KLWQH\�8� WHVWL�
LOH� DQDOL]� HGLOGL�� .DWHJRULN� GH÷LúNHQOHULQ� GH÷HUOHQGLUPHVL� LoLQ�
)LVKHU¶V�([DFW�WHVW�\D�GD�3HDUVRQ¶V�FKL�VTXDUH�WHVW�X\JXODQGÕ��
6�UHNOL�GH÷LúNHQOHU� LoLQ�ELU� W�WHVWL�\D�GD�0DQQ�:KLWQH\�8�WHVWL�
X\JXODQGÕ��3UHPDW�UH�EHEHNOHUGH�PRUWDOLWH\L�WDKPLQ�HWPHN�LoLQ�
d..+�VD\ÕVÕQÕQ�RSWLPDO�HúLN�GH÷HULQL��GX\DUOÕOÕ÷ÕQÕ�YH�|]J�OO�-

*ø5øù
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÷�Q��J|VWHUPHN�LoLQ�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULVWLF��52&��DQDOL]L�\DSÕOGÕ�YH�H÷UL�DOWÕQGD�NDODQ�DODQ��$8&���KHVDSODQGÕ����(OGH�
HGLOHQ�S�GH÷HUL�������LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��

dDOÕúPD\D�GDKLO�HGLOHQ�����d''$�EHEH÷LQ���¶VL�������LON��o�J�Q�LoHULVLQGH�ND\EHGLOGL��øON��o�J�Q�LoHULVLQGH�ND\EHGLOHQ�YH�\DúD\DQ�
EHEHNOHULQ�VÕUDVÕ\OD�RUWDQFD��,45��JHVWDV\RQHO�\Dú������������YH������������KDIWD��GR÷XP�D÷ÕUOÕ÷Õ���������������YH�����������
������JUDPGÕ��+DVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHUL�7DEOR��¶YH�7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 1. +DVWDODUÕQ�GHPRJUD¿N�|]HOOLNOHUL

Tablo 2. +DVWDODUÕQ�NOLQLN�|]HOOLNOHUL

øON��o�J�QGH�ND\EHGLOHQ�EHEHNOHULQ�JHEHOLN�KDIWDVÕ��GR÷XP�D÷ÕUOÕ÷Õ�YH�$3*$5�VNRUODUÕ�DQODPOÕ�RODUDN�G�ú�N��VXUIDNWDQ�JHUHNVLQLPL�
YH�3'$Z�VÕNOÕ÷Õ�DQODPOÕ�RODUDN�\�NVHN�EXOXQGX��øON��o�J�QGH�PRUWDOLWH�VDSWDQDQ�YH�VDSWDQPD\DQ�KDVWDODUÕQ�\DWÕúWD�DOÕQDQ�WDP�NDQ�
VD\ÕPÕ�SDUDPHWUHOHUL�7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 3. +DVWDODUÕQ�\DWÕú�WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHUL

BULGULAR

Mortalite (+)
n=57

Mortalite (-)
n=299 p

�ŽŒƵŵ�ĂŒŦƌůŦŒŦ͕�ŐƌĂŵΎ 700 (560-865) 1250 (870-1530) фϬ͕ϬϬϭ�

'ĞƐƚĂƐǇŽŶĞů�ǇĂƔ͕�ŚĂŌĂΎ 26 (24-27) 29 (27-30) фϬ͕ϬϬϭ

^ĞǌĂƌǇĞŶ�ĚŽŒƵŵ͕�Ŷ;йͿ ϱϭ�;ϴϵ͕ϱͿ Ϯϲϰ�;ϴϴ͕ϯͿ Ϭ͕ϳϵ

ϭ͘ĚĂŬŝŬĂ��W'�Z�ƐŬŽƌƵΎ 3 (2-4) 5 (4-6) фϬ͕ϬϬϭ

ϱ͘ĚĂŬŝŬĂ��W'�Z�ƐŬŽƌƵΎ 5 (4-6) 7 (6-8) фϬ͕ϬϬϭ

�ƌŬĞŬ�ĐŝŶƐŝǇĞƚ͕�Ŷ;йͿ ϯϰ�;ϱϵ͕ϲͿ ϭϲϰ�;ϱϰ͕ϴͿ Ϭ͕ϱϬ

�ŶŶĞ�ǇĂƔŦ�Ύ 30 (26-34) 29 (24-35) Ϭ͕ϱϰ

�ŶƚĞŶĂƚĂů�ƐƚĞƌŽŝĚ͕�Ŷ;йͿ 49 (86) ϮϰϬ�;ϴϬ͕ϯͿ Ϭ͕ϯϭ

�ŶŶĞĚĞ�ƉƌĞĞŬůĂŵƉƐŝ͕�Ŷ;йͿ ϭϲ�;Ϯϴ͕ϭͿ ϰϲ�;ϭϱ͕ϰͿ Ϭ͕ϬϮϭ

�ŶŶĞĚĞ�ŐĞƐƚĂƐǇŽŶĞů�ĚŝǇĂďĞƚ͕Ŷ;йͿ 0 (0) ϳ�;Ϯ͕ϰͿ Ϭ͕Ϯϰ

ΎŽƌƚĂŶĐĂ�;/YZͿ

Mortalite (+)
n=57

Mortalite (-)
n=299 p

�ŽŒƵŵĚĂ�ŝůĞƌŝ�ĐĂŶůĂŶĚŦƌŵĂ�ŝŚƟǇĂĐŦ ϳ�;ϭϮ͕ϯͿ 6 (2) фϬ͕ϬϬϭ

RDS ϱϮ�;ϵϭ͕ϮͿ ϭϱϭ�;ϱϬ͕ϱͿ фϬ͕ϬϬϭ

PDA ϭϲ�;ϲϭ͕ϱͿ ϭϮϮ�;ϰϭ͕ϱͿ Ϭ͕Ϭϰϴ
ENS ϭϴ�;ϯϱ͕ϯͿ ϲϴ�;ϮϮ͕ϳͿ Ϭ͕Ϭϱϰ

7s<�;ĞǀƌĞшϯͿ ϯ�;ϭϮ͕ϱͿ ϯϬ�;ϭϬ͕ϮͿ Ϭ͕ϲϬ

�E^͖�ĞƌŬĞŶ�ŶĞŽŶĂƚĂů�ƐĞƉƐŝƐ͕�7s<͖�ŝŶƚƌĂǀĞŶƚƌŝŬƺůĞƌ�ŬĂŶĂŵĂ͕�Z�^͖�ƌĞƐƉŝƌĂƚƵǀĂƌ�ĚŝƐƚƌĞƐ�ƐĞŶĚƌŽŵƵ͕�W��͖�ƉĂƚĞŶƚ�ĚƵŬƚƵƐ�ĂƌƚĞƌŝŽǌƵƐ
dƺŵ�ǀĞƌŝůĞƌ�Ŷ;йͿ�ŽůĂƌĂŬ�ǀĞƌŝůĚŝ

Mortalite (+)
n=57

Mortalite (-)
n=299 p

�ĞǇĂǌ�ŬƺƌĞ�;ǆϭϬ9ͬ>ͿΎ ϲ͕ϰϮ�;ϰ͕ϳϵͲϵ͕ϴϬͿ ϳ͕ϯϲ�;ϱ͕ϬϭͲϭϬ͕ϯϱͿ Ϭ͕ϯϱϵ
>ĞŶĨŽƐŝƚ�;ǆϭϬ9ͬ>ͿΎ ϯ͕ϳϭ�;Ϯ͕ϱϭͲϰ͕ϳϳͿ ϯ͕ϭϳ�;Ϯ͕ϮϵͲϰ͕ϰϱͿ Ϭ͕ϭϲϰ
EƂƚƌŽĮů�;ǆϭϬ9ͬ>ͿΎ ϭ͕ϴϴ�;Ϭ͕ϳϴͲϯ͕ϬϲͿ Ϯ͕Ϯϴ�;ϭ͕ϮϮͲϰ͕ϭϰͿ Ϭ͕Ϭϭϯ
DŽŶŽƐŝƚ�;ǆϭϬ9ͬ>ͿΎ Ϭ͕ϰϲ�;Ϭ͕ϮϱͲϬ͕ϳϲͿ Ϭ͕ϱϳ�;Ϭ͕ϯϴͲϬ͕ϵϮͿ Ϭ͕ϬϮϲ
dƌŽŵďŽƐŝƚ�;ǆϭϬ9ͬ>ͿΎ 200 (138-257) 228 (160-295) Ϭ͕Ϭϭϰ
�<<,�;ǆϭϬ3ͬŵŵ3 ͿΎ ϯ͕ϯϰ�;ϭ͕ϮϰͲϴ͕ϯϬͿ ϭ͕ϰϬ�;Ϭ͕ϲϲͲϮ͕ϲϭͿ фϬ͕ϬϬϭ
>h��;йͿ ϱ͕ϴ�;ϯ͕ϮͲϭϭ͕ϭͿ ϰ͕Ϯ�;Ϯ͕ϱͲϳ͕ϯͿ Ϭ͕Ϭϱϰ
�E/�;йͿ ϯ�;ϭͲϳ͕ϰͿ ϭ͕ϯ�;Ϭ͕ϱͲϱ͕ϱͿ Ϭ͕Ϭϭϵ

�<<,͖��ĞŬŝƌĚĞŬůŝ�ŬŦƌŵŦǌŦ�ŬĂŶ�ŚƺĐƌĞƐŝ͕��E/͖��ĞůƚĂ�ŶƂƚƌŽĮů�ŝŶĚĞŬƐŝ͕�>h�͖�ďƺǇƺŬ�ďŽǇĂŶŵĂŵŦƔ�ŚƺĐƌĞ
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øON� �o� J�QGH� PRUWDOLWH� VDSWDQDQ� KDVWDODUÕQ� d..+� VD\ÕVÕ� YH�
'1ø�DQODPOÕ�RODUDN�\�NVHN��Q|WUR¿O��PRQRVLW�YH�WURPERVLW�VD\ÕVÕ�
DQODPOÕ�RODUDN�G�ú�N�EXOXQGX��/8&�\�]GHVL�LON��o�J�QGH�ND\-
EHGLOHQ�KDVWDODUGD�GDKD�\�NVHN�ROPDVÕQD�UD÷PHQ�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GH÷LOGL��

0RUWDOLWH\L�|QJ|UHQ�d..+�VD\ÕVÕ� LoLQ�\DSÕODQ�52&�DQDOL]L�VR-
QXFXQD�J|UH�HúLN�GH÷HU�������[����PP����$8&���������RODUDN�
EXOXQGX��ùHNLO����

dRN�GH÷LúNHQOL� ORMLVWLN�UHJUHV\RQ�DQDOL]LQGH�VXUIDNWDQ�JHUHNVL-
QLPL��G�ú�N�GR÷XP�KDIWDVÕ��GR÷XP�VDORQXQGD�FDQODQGÕUPD�LKWL-
\DFÕ�YH�d..+!������[����PP���HUNHQ�PRUWDOLWH�LoLQ�ED÷ÕPVÕ]�
ULVN�IDNW|UOHUL�RODUDN�EHOLUOHQGL��7DEOR����

Tablo 4.�øON��o�J�QGH�PRUWDOLWH�JHOLúLPL�LoLQ�ED÷ÕPVÕ]�ULVN�IDN-
W|UOHUL

dDOÕúPDPÕ]GD� d''$� EHEHNOHUGH� VXUIDNWDQ� JHUHNVLQLPL�� G�-
ú�N�JHVWDV\RQ�KDIWDVÕ�� GR÷XPGD� LOHUL� FDQODQGÕUPD� LKWL\DFÕ� YH�
d..+!����� �[����PP��� ROPDVÕ� HUNHQ�PRUWDOLWH� LoLQ� ULVN� IDN-
W|UOHUL�RODUDN�EXOXQGX��(UNHQ�G|QHPGH�ND\EHGLOHQ�KDVWDODUGD�
d..+�VD\ÕVÕ�YH�'1ø�\�NVHN��Q|WUR¿O��PRQRVLW�YH�WURPERVLW�VD-
\ÕVÕQÕQ�G�ú�N�ROGX÷X�VDSWDQGÕ��

Prematüre bebeklerde morbiditeleri ve mortaliteyi belirleyen en 
|QHPOL�IDNW|UOHU�G�ú�N�JHVWDV\RQ�KDIWDVÕ�YH�GR÷XP�D÷ÕUOÕ÷ÕGÕU��

*HVWDV\RQ�KDIWDVÕ�YH�GR÷XP�D÷ÕUOÕ÷Õ�D]DOGÕNoD�SUHPDW�ULWH�LOLú-
NLOL�PRUELGLWHOHU�YH�PRUWDOLWH�RUDQODUÕ�DUWDFD÷ÕQGDQ��HVDV�KHGHI�
SUHPDW�UH� GR÷XPODUÕ� HQJHOOHPHN� ROPDOÕGÕU� ������ dDOÕúPDPÕ-
]ÕQ� VRQXoODUÕQGD� LON� �o� J�QGH� \DQL� HUNHQ� G|QHPGH�PRUWDOLWH�
VDSWDQDQ�EHEHNOHULQ�JHVWDV\RQ�KDIWDVÕ�YH�GR÷XP�D÷ÕUOÕ÷Õ�GDKD�
G�ú�N��GR÷XPGD�LOHUL�FDQODQGÕUPD�LKWL\DFÕ��5'6�YH�3'$�VÕNOÕ÷Õ�
GDKD�\�NVHN�EXOXQPXúWXU��

<HQLGR÷DQ� \R÷XQ� EDNÕP� �QLWHVLQGH� L]OHQHQ� EHEHNOHULQ� NOLQLN�
VH\ULQLQ� YH�PRUWDOLWHQLQ� |QJ|U�OPHVL� ]RUGXU�� 1HRQDWDO�PRUWD-
OLWH\L� |QJ|UPHN� LoLQ� EHOOL� NULWHUOHUH� J|UH� KHVDSODQDQ� QHRQDWDO�
PRUWDOLWH�VNRUODUÕ�JHOLúWLULOPLúWLU������g]HOOLNOH�PRUWDOLWH�ULVNL�\�N-
VHN�RODQ�GR÷XP�KDIWDVÕ� ���KDIWD�DOWÕ� YH�GR÷XP�D÷ÕUOÕ÷Õ� �����
JUDPÕQ�DOWÕQGDNL�d''$�\HQLGR÷DQODUGD�&OLQLFDO�5LVN�,QGH[�IRU�
%DELHV��&5,%��YH�W�P�\HQLGR÷DQODUD�X\JXODQDELOHQ�6FRUH�IRU�
Neonatal Acute Physiology-Perinatal Extension (SNAP-PE) 
VNRUODPD�VLVWHPLQLQ�GDKD�JHOLúWLULOPLú� IRUPX�RODQ�61$3�3(�,,�
NXOODQÕOPDNWDGÕU� ��������� %X� VNRUODPD� \|QWHPOHUL� GR÷XPGDQ�
VRQUDNL�LON����VDDW�LoLQGH�KDVWDODUÕQ�FLGGL\HWLQL�GH÷HUOHQGLUPHN�
LoLQ�NXOODQÕOÕU�YH�SURJQR]�KDNNÕQGD�NOLQLV\HQOHUH�\DUGÕPFÕ�RODEL-
OLU��$QFDN�EX�VNRUODPD�\|QWHPOHULQLQ�ELUoRN�SDUDPHWUH\H�VDKLS�
ROPDVÕ�X\JXODQDELOLUOL÷LQL�]RUODúWÕUPDNWDGÕU��*�QFHO�\DSÕODQ�ELU�
PHWD�DQDOL]GH�d''$�SUHPDW�UH�EHEHNOHUGH�PRUWDOLWH\L�|QJ|U-
PHGH�DOWÕ�QHRQDWDO�PRUWDOLWH�VNRUX��JHVWDV\RQ�KDIWDVÕ�YH�GR÷XP�
D÷ÕUOÕ÷Õ� NDUúÕODúWÕUÕOPÕú�� &5,%� YH� 61$3�3(� ,,¶QLQ� WDEXUFXOXN�
|QFHVL�PRUWDOLWH\L�EHOLUOHPHGH�HQ�J�oO���JHVWDV\RQ�KDIWDVÕ�YH�
GR÷XP�D÷ÕUOÕ÷ÕQÕQ�HQ�]D\ÕI�EHOLUWHoOHU�ROGX÷X�EXOXQPXúWXU��$Q-
FDN��oDOÕúPDODUGDNL�KHWHURMHQLWH�QHGHQL\OH�GH÷HUOHQGLULOPLú�RODQ�
EHOLUWHoOHULQ�WDEXUFXOXN�|QFHVL�PRUWDOLWH\L�WDKPLQ�HWPHGH��NHVLQ�
D\UÕP� \DSDPDGÕ÷Õ� YH�GDKD� NHVLQ� ELU� KDVWDOÕN� úLGGHWL� VNRUXQD�
LKWL\Do�GX\XOGX÷X�EHOLUWLOPLúWLU�������%X�VNRUODPD�\|QWHPOHULQGH�
NDQ�JD]Õ�GH÷HUOHQGLUPHVL�GÕúÕQGD�ODERUDWXYDU�WHWNLNL�NXOODQÕOPD-
PDNWDGÕU��

*�Q�P�]GH�SUHPDW�UH�EHEHNOHUGH�NÕVD�YH�X]XQ�G|QHPGH�NDU-
úÕODúDELOHFHNOHUL�PRUELGLWHOHUL�|QJ|UPHGH�oRN�oHúLWOL�EHOLUWHoOHU�
DUDúWÕUÕOPDNWDGÕU� DQFDN� EX� \|QWHPOHULQ� ELUoR÷XQXQ� NOLQLN� SUD-
WLNWH�NXOODQÕPÕ�KHP�PDOL\HW��KHP�GH�J�YHQLOLUOLN�JLEL�QHGHQOHUOH�
P�PN�Q�GH÷LOGLU��+HU�<<%h¶QGH�UXWLQ�NXOODQÕODQ�PDOL\HWL�G�ú�N��
EDVLW�YH�GH÷HUOHQGLULOPHVL�NROD\�RODQ�WDP�NDQ�VD\ÕPÕ�SDUDPHW-
UHOHULQLQ�YH�LQGHNVOHULQLQ�OLWHUDW�UGH�SUHPDW�ULWH�LOLúNLOL�PRUELGL-
WHOHUL�|QJ|UPHGH� ID\GDOÕ�RODELOHFH÷L�J|VWHULOPLúWLU� ��������7DP�
NDQ�VD\ÕPÕQGD�|Oo�OHQ�DQFDN�NOLQLN�SUDWLNWH�VÕN�NXOODQPDGÕ÷ÕPÕ]�
d..+�VD\ÕVÕ��/8&�YH�'1ø�LOH�LOJLOL�oDOÕúPDODU�LVH�NÕVÕWOÕGÕU���

d..+¶OHU�VD÷OÕNOÕ�oRFXN��DGROHVDQ�YH�HULúNLQOHULQ�GRODúÕPÕQGD�
oRN� QDGLUHQ� EXOXQPDVÕQD� UD÷PHQ�� SUHPDW�UHOHUGH�� LQWUDXWH-
ULQ�E�\�PH�NÕVÕWOÕOÕ÷Õ�RODQ�YH�IHWDO�GLVWUHVH�PDUX]�NDOPÕú�WHUP�

7$57,ù0$

OR йϵϱ�'ƺǀĞŶ�ĂƌĂůŦŒŦ p

RDS ϰ͕Ϭϱ ϭ͕ϰϲͲϭϭ͕ϭϵ Ϭ͕ϬϬϳ

'ĞƐƚĂƐǇŽŶ�ŚĂŌĂƐŦ Ϭ͕ϲϵ Ϭ͕ϲϬͲϬ͕ϴϬ фϬ͕ϬϬϭ

�ŽŒƵŵĚĂ�ŝůĞƌŝ�ĐĂŶůĂŶĚŦƌŵĂ�
ŝŚƟǇĂĐŦ ϯ͕ϳϭ ϭ͕ϬϭͲϭϯ͕ϲϱ Ϭ͕Ϭϰϴ

�<<,хϭ͕ϳϯ�;ǆϭϬ3ͬŵŵ3)  Ϯ͕ϭϰ ϭ͕ϭϭͲϰ͕ϭϲ Ϭ͕ϬϮϰ

�<<,͖��ĞŬŝƌĚĞŬůŝ�ŬŦƌŵŦǌŦ�ŬĂŶ�ŚƺĐƌĞƐŝ͕�Z�^͖�ƌĞƐƉŝƌĂƚƵǀĂƌ�ĚŝƐƚƌĞƐ�ƐĞŶĚƌŽŵƵ
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EHEHNOHULQ�SHULIHULN�GRODúÕPÕQGD�VÕNOÕNOD�WHVSLW�HGLOLUOHU����������
3HULQDWDO� V�UHoWH� JHOLúHQ� GRNX� KLSRNVLVL�� HULWURSRHWLQ� �(32��
G�]H\LQGH� DUWÕúD� QHGHQ� ROXU�� EX� GD� IHWDO� KHPDWRSRHWLN� VLVWH-
PL�X\DUDUDN�NHPLN�LOL÷LQGHQ�QRUPREODVWODUÕQ�SHULIHULN�GRODúÕPD�
JHoLúL�LOH�d..+�VD\ÕVÕQÕQ�DUWPDVÕQD�QHGHQ�ROXU�������dDOÕúPD-
larda nekrotizan enterokolit (32), ciddi intraventriküler kanama 
��������� VHUHEUDO� SDOVL�� SHULYHQWULN�OHU� O|NRPDOD]L� �������� YH�
PRUWDOLWH������JLEL�ROXPVX]�SHULQDWDO�VRQXoODU�LOH�DUWPÕú�d..+�
VD\ÕVÕ� DUDVÕQGD� LOLúNL� ROGX÷X� J|VWHULOPLúWLU�� *HVWDV\RQ� KDIWDVÕ�
����KDIWD�� GR÷XP�D÷ÕUOÕ÷Õ�������JUDP�RODQ�����\HQLGR÷DQÕQ�
GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�SRVWQDWDO��� LOH����J�Q�DUDVÕQGD�
d..+� VD\ÕVÕQGDNL� DUWÕúÕQ�PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ULVN� IDNW|U��
ROGX÷X��FLGGL�ø9.�YH�SUHPDW�UH�UHWLQRSDWLVL�LoLQ�P�GDKDOH�JHUH-
NHQ�EHEHNOHUGH�d..+�VD\ÕVÕQÕQ�DQODPOÕ�RODUDN�\�NVHN�ROGX÷X�
J|VWHULOPLúWLU�������øQWUDXWHULQ�E�\�PH�NÕVÕWOÕOÕ÷Õ�RODQ�JHVWDV\RQ�
KDIWDVÕ�����KDIWD�RODQ�����\HQLGR÷DQÕQ�GH÷HUOHQGLULOGL÷L�EDúND�
ELU� oDOÕúPDGD� LVH�d..+�VD\ÕVÕQÕQ�SRVWQDWDO����J�QGHQ�VRQUD�
\�NVHN�VH\UHWPHVL�GXUXPXQGD�FLGGL�PRUELGLWHOHU�LOH�LOLúNLOL�ROGX-
÷X�J|VWHULOPLúWLU�������%L]�GH�oDOÕúPDPÕ]GD�d''$�SUHPDW�UH-
OHUGH�\DWÕúWD�DOÕQDQ�WDP�NDQ�VD\ÕPÕQGDNL�d..+�VD\ÕVÕQÕQ�HUNHQ�
PRUWDOLWH\L� SUHGLNWH� HGHELOHFH÷LQL� J|VWHUGLN�� (UNHQ� G|QHPGH�
DOÕQDQ�WDP�NDQ�VD\ÕPÕQGDQ�HOGH�HGLOHQ�EX�SDUDPHWUHOHULQ��X]XQ�
G|QHP�HWNLVLQL�GH÷HUOHQGLUPHN�oRN�VD\ÕGD�IDNW|UGHQ�HWNLOHQHQ�
SUHPDW�UH� PRUELGLWHOHUL� LoLQ� ROGXNoD� ]RUGXU�� d..+� VD\ÕVÕQÕQ�
SUHPDW�ULWH�� KHPROLWLN� KDVWDOÕNODU�� LQWUDXWHULQ� JHOLúPH� JHULOL÷L��
PDWHUQDO�GL\DEHW��SUHHNODPSVL�YH�SHULQDWDO�DV¿NVL�JLEL�oRN�VD\Õ-
GD�IDNW|UGHQ�HWNLOHQGL÷L�GH�ELOLQPHNWHGLU�

� � /8&�\�]GHVL� UXWLQGH�oDOÕúÕODQ� WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOH-
rinden birisidir, aktive lenfositleri ve peroksidaz negatif hüc-
UHOHUL� \DQVÕWÕU�� /LWHUDW�UGH� HULúNLQ� \Dú� JUXEXQGD� \DSÕOPÕú� D]�
VD\ÕGD�oDOÕúPDGD�/8&�\�]GHVLQLQ�HQIHNVL\RQODUÕQ�D\ÕUÕFÕ�WDQÕ-
VÕQGD�YH\D�SURJQR]X�KDNNÕQGD�\RO�J|VWHUHELOHFH÷L�J|VWHULOPLúWLU�
������������(ULúNLQ�\Dú�JUXEXQGD�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�
/8&�GH÷HULQLQ� KDVWDQHGH� \DWDQ�KDVWDODUGD�GL÷HU� KHPDWRORMLN�
SDUDPHWUHOHUOH�ELUOLNWH�NXOODQÕOGÕ÷ÕQGD�PRUWDOLWH\L�SUHGLNWH�HWPH�
J�F�Q��DUWWÕUGÕ÷ÕQÕ�J|VWHUPLúWLU��'�ú�N�/8&�\�]GHVLQLQ�PXWODN�
OHQIRVLW�VD\ÕVÕQGD�G�ú�ú�LOH�LOLúNLOL�ROGX÷X�G�ú�Q�OP�ú�DQFDN�DUW-
PÕú�PRUWDOLWH�LOH�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�QHW�ELU�PHNDQL]PD�
ROPDGÕ÷Õ�EHOLUWLOPLúWLU�������%DúWX÷�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
&29,'���� HQIHNVL\RQX� QHGHQL\OH� KDVWDQH\H� \DWÕUÕODQ� HULúNLQ�
KDVWDODU�GH÷HUOHQGLULOPLú��\R÷XQ�EDNÕP�LKWL\DFÕ�RODQODUGD�/8&�
GH÷HUL�GDKD�G�ú�N�EXOXQPXú�YH�G�ú�N�/8&�\�]GHVLQLQ��DUWPÕú�
'�GLPHU��&�UHDNWLI�SURWHLQ�YH�Q|WUR¿O�OHQIRVLW�RUDQÕQÕQ�KDVWDOÕ÷ÕQ�
úLGGHWL�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU�������

+LSHULQÀDPDV\RQ�OHQIRVLW�DSRSLWR]LVLQL�LQG�NOHU���������YH�OHQ-

IRVLW� VD\ÕVÕQÕQ� D]DOPDVÕQD� QHGHQ�ROXU�� /8&�DNWLYH� OHQIRVLWOHUL�
\DQVÕWWÕ÷ÕQGDQ�\XNDUÕGDNL�oDOÕúPDODUGDNL�JLEL�LQÀDPDV\RQOD�JL-
GHQ�GXUXPODUGD�/8&�\�]GHVLQLQ�D]DOPDVÕ�EHNOHQHELOLU��%L]�oD-
OÕúPDPÕ]GD�HUNHQ�G|QHPGH�PRUWDOLWH�VDSWDQDQ�d''$�EHEHN-
OHUGH�/8&�\�]GHVLQL�YH�OHQIRVLW�VD\ÕVÕQÕ�LVWDWLNVHO�RODUDN�DQODPOÕ�
ROPDVD�GD�GDKD�\�NVHN�EXOGXN��/LWHUDW�UGH�\HQLGR÷DQ�G|QH-
PLQGH�/8&�\�]GHVLQL�GH÷HUOHQGLUHQ�ELU� oDOÕúPD�ROPDGÕ÷Õ� LoLQ�
NDUúÕODúWÕUPD� \DSDPDVDN� GD�� HULúNLQ� G|QHPGHQ� IDUNOÕ� RODUDN�
LUC yüzdesinin mortalite saptanan grupta daha yüksek oldu-
÷XQXQ�EXOXQPDVÕ��\HQLGR÷DQODUÕQ�|]HOOLNOH�GH�d''$�SUHPDW�UH�
EHEHNOHULQ� ¿]\RORMLVLQLQ� YH� NHPLN� LOL÷L� FHYDEÕQÕQ� HULúNLQOHUGHQ�
oRN�IDUNOÕ�ROPDVÕ�LOH�LOLúNLOL�RODELOLU��

'1ø�GRODúÕPGDNL� LPPDW�U�JUDQ�ORVLWOHULQ�Q|WUR¿O�VD\ÕVÕQD�RUD-
QÕQÕ� J|VWHUHQ�� HN� NDQ� DOÕPÕQD� LKWL\Do� GX\XOPDGDQ� WDP� NDQ�
VD\ÕPÕQGD�oDOÕúÕODQ�ELU�SDUDPHWUHGLU�������6ÕNOÕNOD�oRFXNOXN�YH�
HULúNLQ�\Dú�JUXEXQGD�VHSVLV��PHQHQMLW��SHULWRQLW��LGUDU�\ROX�HQ-
IHNVL\RQX��SQ|PRQL�JLEL�HQIHNVL\RQ�GXUXPODUÕQGD�GH÷HUOHQGLULO-
PLúWLU�������<HQLGR÷DQ�EHEHNOHUGH�\DSÕODQ�D]�VD\ÕGD�oDOÕúPDGD�
'1ø¶QLQ�VHSVLV�WDQÕVÕQGD��WDNLELQGH�YH�VHSVLV�LOLúNLOL�PRUWDOLWH\L�
|QJ|UPHGH�ID\GDOÕ�RODELOHFH÷L�J|VWHULOPLúWLU����������%L]�oDOÕú-
PDPÕ]GD�HUNHQ�G|QHPGH�PRUWDOLWH�VDSWDGÕ÷ÕPÕ]�d''$�EHEHN-
OHUGH�'1ø¶QLQ� DQODPOÕ� RODUDN� \�NVHN� ROGX÷XQX� EXOGXN�� %X� GD�
PRUWDOLWH�VDSWDQDQ�EHEHNOHULQ�GDKD�G�ú�N�JHVWDV\RQ�KDIWDVÕQD�
VDKLS�ROPDVÕ�LOH�LOLúNLOHQGLULOHELOLU�

/8&�\�]GHVLQLQ�YH�'1ø¶QLQ�QHRQDWDO�PRUWDOLWH\L�|QJ|UPHGH�NXO-
ODQÕODELOHFHN� EHOLUWHoOHU� ROXS�ROPDGÕ÷ÕQD� LOLúNLQ� OLWHUDW�UGH� YHUL�
\RNWXU�� oDOÕúPDPÕ]� d''$� EHEHNOHUGH� PRUWDOLWH\L� |QJ|UPHGH�
EX�LNL�SDUDPHWUHQLQ�GH÷HUOHQGLULOGL÷L�LON�oDOÕúPDGÕU��%X�QHGHQOH�
oDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� OLWHUDW�UH�|QHPOL� NDWNÕ� VD÷OD\DELOH-
FH÷LQL�G�ú�Q�\RUX]��dDOÕúPDPÕ]ÕQ�NÕVÕWOÕOÕNODUÕ�� UHWURVSHNWLI�RO-
PDVÕ�YH�WHN�PHUNH]GH�\DSÕOPDVÕGÕU�

<HQLGR÷DQODUGD� KHPDWRORMLN� SDUDPHWUHOHU� LoLQ� UHIHUDQV� DUD-
OÕNODUÕ� GR÷XP� DQÕQGD�� GR÷XP� VRQUDVÕ� SRVWQDWDO� J�QOHUGH� YH�
JHVWDV\RQHO� KDIWD\D�J|UH� IDUNOÕOÕNODU� J|VWHUPHNWHGLU��7DP�NDQ�
VD\ÕPÕ�SDUDPHWUHOHULQLQ�UHIHUDQV�GH÷HUOHULQLQ�ROXúWXUXOPDVÕ�LoLQ�
oRN�VD\ÕGD�oDOÕúPDGDQ�ID\GDODQÕOÕU��$QFDN�UHIHUDQV�GH÷HUOHULQL�
ROXúWXUPDN�� DOÕQDQ� |UQHNOHULQ� KHP� VD÷OÕNOÕ� KHP� GH� KDVWD� \H-
QLGR÷DQODUGDQ� YH� IDUNOÕ� ]DPDQODUGD�DOÕQPDVÕ� QHGHQL\OH� NROD\�
GH÷LOGLU�� %L]LP� oDOÕúPDPÕ]� GD� |UQHNOHULQ� d''$� EHEHNOHUGHQ�
DOÕQPÕú�ROPDVÕ�VHEHEL\OH�|]HO�ELU�JUXEX�WHPVLO�HWPHVL�DoÕVÕQGDQ�
|QHPOLGLU�

dDOÕúPDPÕ]GD�d''$�EHEHNOHUGH�G�ú�N�PDOL\HWOL��NROD\�XODúÕ-
ODELOHQ�WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHULQLQ�GL÷HU�ULVN�IDNW|UOHUL\OH�
ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�PRUWDOLWHQLQ�|QJ|U�OPHVLQGH�ID\GDOÕ�
RODFD÷ÕQÕ�G�ú�QPHNWH\L]��������������
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3UHPDW�ULWH�LOLúNLOL�PRUELGLWHOHUL�YH�PRUWDOLWH\L�|QJ|UPHGH�NXOOD-
QÕODQ�EHOLUWHoOHULQ�PDOL\HW�YH�J�YHQLOLUOLNOHULQLQ�NDQÕWODQPDVÕ�LoLQ�
KDOHQ�JHQLú�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

��� +RUEDU� -'�� %DGJHU� *-�� &DUSHQWHU� -+�� )DQDURII�$$��
Kilpatrick S, LaCorte M et al. Trends in mortality and morbi-
dity for very low birth weight infants, 1991-1999. Pediatrics. 
�����������3W������������

��� $UVODQ�6��%�OE�O�$�� �$VODQ�$ù��.ÕUD\�%Dú�(��'XUVXQ�
0��8VOX�6�YH�DUN��<HQLGR÷DQ�\R÷XQ�EDNÕP��QLWHVLQGH�EHú�\ÕOOÕN�
V�UHGH�������������QHR¤QDWDO�|O�P�QHGHQOHUL��ù�(�(�$�+��7ÕS�
%�OWHQL���������������������

3. Erdem G. Perinatal mortality in Turkey. Paediatr Peri-
QDW�(SLGHPLRO����������������

��� %ULWR�$6��0DWVXR�7��*RQ]DOH]�05��GH�&DUYDOKR�$%��
)HUUDUL�/6��&5,%�VFRUH��ELUWK�ZHLJKW�DQG�JHVWDWLRQDO�DJH�LQ�QH-
RQDWDO�PRUWDOLW\�ULVN�HYDOXDWLRQ��5HY�6DXGH�3XEOLFD�����������
���������

��� �)OHLVKHU�%(��0XUWK\�/��/HH�6��&RQVWDQWLQRX�-&��%H-
nitz WE, Stevenson DK. Neonatal severity of illness scoring 
V\VWHPV��D�FRPSDULVRQ��&OLQ�3HGLDWU��������������������

��� 6WROO�%-��.OLHJPDQ�50��7KH�)HWXV�DQG� WKH�1HRQDWDO�
Infant. In Behrman RE, Kliegman RM, Jenson HB (edts) Nelson 
Textbook of Pediatrics(17th ed) W.B. Saunders Company Phi-
OHGHOSKLD�/RQGRQ�1HZ�<RUN�6W�/RXLV�6\GQH\�7RURQWR���������

��� <DOD]�0��$UVODQ�7��dRúDU�+��$NLVX�0��.�OW�UVD\�1��1H-
RQDWDO�PRUWDOLWH�ULVNLQLQ�EHOLUOHQPHVLQGH�IDUNOÕ�VNRUODPD�VLVWHP-
OHUL¤QLQ�NDUúÕODúWÕUÕOPDVÕ��oRN�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ�EHEHNOHUGH�
&5,%� YH� 61$3�3(�,,�� dRFXN� 6D÷OÕ÷Õ� YH� +DVWDOÕNODUÕ� 'HUJLVL�
��������������

��� 'DQL�&��3RJJL�&��%DUS�-��%HUWL�(��)RQWDQHOOL�*���0HDQ�
platelet volume and risk of bronchopulmonary dysplasia and 
intraventricular hemorrhage in extremely preterm infants. Am J 
3HULQDWRO������������±�����

��� &DQSRODW�)(��<XUGDNRN�0��$UPDQJLO�'��<L÷LW�6��0HDQ�
platelet volume in neonatal respiratory distress syndrome. Pe-
GLDWU�,QW������������±����

���� $O\DPDF�'L]GDU�(��2]GHPLU�5��6DUL�)1��<XUWWXWDQ�6��
*RNPHQ�7��(UGHYH�2�HW�DO��/RZ�SODWHOHW�FRXQW�LV�DVVRFLDWHG�ZLWK�
ductus arteriosus patency in preterm newborns. Early Hum Dev 
�����������±����

���� 'HPLU�1��3HNHU�(��(FH�,��$÷HQJLQ�.��%XODQ�.$��7XQ-

FHU�2��,V�SODWHOHW�PDVV�D�PRUH�VLJQL¿FDQW�LQGLFDWRU�WKDQ�SODWHOHW�
count of closure of patent ductus arteriosus? J Matern Neonatal 
0HG�������������±�����

���� *DURIROL�)��&LDUGHOOL�/��0D]]XFFKHOOL�,��%RUJKHVL�$��$Q-
gelini M, Bollani L et al. The red cell distribution width (RDW):-
Value and role in preterm, IUGR (intrauterine growth restricted), 
IXOO�WHUP�LQIDQWV�+HPDWRORJ\������������±����

13. Cremer M, Roll S, Gräf C, Weimann A, Bührer C, 
Dame C. Nucleated red blood cells as marker for an increased 
risk of unfavorable outcome and mortality in very low birth wei-
JKW�LQIDQWV��(DUO\�+XP�'HY����������������������

���� 3RU\R� 0�� :LVVLQJ� $�� =HPOLQ� 0�� $\J�Q� $�� (EUDKL-
PL�)DNKDUL� '�� *HLVHO� -� HW� DO�� 1XFOHDWHG� UHG� EORRG� FHOOV� DQG�
VHUXP�ODFWDWH�YDOXHV�RQ�GD\V���DQG���DUH�DVVRFLDWHG�ZLWK�PRU-
tality and morbidity in VLBW infants. Wien Med Wochenschr. 
���������������������

���� %DVFKDW�$$��*XQJRU�6��.XVK�0/��%HUJ�&��*HPEUX-
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FRO������������������
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ABSTRACT

Aims: To evaluate the placental pathologies of pregnant women diagnosed with COVID-19 ac-

cording to disease severity. 

Materials and method: This retrospective study was conducted at a tertiary center between April 

2020 and February 2023. The placentas of 125 pregnant women in their third trimester who were 

SRVLWLYH�IRU�6$56�&R9���ZHUH�H[DPLQHG��3ODFHQWDO�SDWKRORJLHV�ZHUH�FODVVL¿HG�DFFRUGLQJ�WR�WKH�

PRGL¿HG�$PVWHUGDP�FULWHULD��$FFRUGLQJ�WR�WKH�GLVHDVH�VHYHULW\��WKH�SDWLHQWV�ZHUH�GLYLGHG�LQWR�

two groups: non-severe COVID-19 (n=104) and severe COVID-19 (n=21). Placental pathology 

results were compared between the two groups. 

Results: The rates of maternal vascular malperfusion (MVM) and fetal vascular malperfusion 

�)90��ZHUH�������DQG�������LQ�WKH�QRQ�VHYHUH�&29,'����JURXS��:KHUHDV�LW�ZDV�VLJQL¿FDQWO\�

ORZHU�DW�������DQG�����LQ�WKH�VHYHUH�&29,'����JURXS��S ������DQG�S �������UHVSHFWLYHO\���

The rate of delayed villous maturation (DVM) was 9.5% in the severe COVID-19 group and 1% 

LQ�WKH�QRQ�VHYHUH�&29,'����JURXS��LQGLFDWLQJ�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��S ��������,QI-

ODPPDWRU\�SDWKRORJLHV�DQG�RWKHU�SDWKRORJLFDO�¿QGLQJV�ZHUH�VLPLODU�EHWZHHQ�WKH�WZR�JURXSV��,Q-

WHQVLYH�FDUH�XQLW��,&8��DGPLVVLRQ��SUHVHQFH�RI�DFFRPSDQ\LQJ�PDWHUQDO�GLVHDVHV��DQG�SRVWSDU-

WXP�FRPSOLFDWLRQV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�VHYHUH�&29,'����JURXS��S��������

Conclusion: Whereas MVM and FVM lesions were observed at a higher rate in patients with 

QRQ�VHYHUH�&29,'�����'90�OHVLRQV�DQG�QRUPDO�SODFHQWDV�ZHUH�PRUH�FRPPRQ�LQ�WKRVH�ZLWK�

severe COVID-19. The presence of different placental pathologies in SARS-CoV-2 patients ac-

cording to the severity of the disease may be associated with the acute or chronic course of 

the disease.

.H\ZRUGV��SODFHQWDO�SDWKRORJ\��6$56�&R9����UHWURSODFHQWDO�KHPDWRPD

ÖZ

$PDo��&29,'����WDQÕOÕ�JHEHOHUGH�KDVWDOÕ÷ÕQ�úLGGHWLQH�J|UH�SODVHQWDO�SDWRORMLOHUL�GH÷HUOHQGLUPH\L�

DPDoODGÕN��

*HUHoOHU�YH�\|QWHP��%X�UHWURVSHNWLI�oDOÕúPD�1LVDQ������LOH�ùXEDW������WDULKOHUL�DUDVÕQGD��o�QF��

EDVDPDN�ELU�PHUNH]GH�JHUoHNOHúWLULOGL��6$56�&R9���SR]LWLI�RODQ���� WULPHVWHUGDNL�����JHEHQLQ�

SODVHQWDVÕ� LQFHOHQGL�� 3ODVHQWDO� SDWRORMLOHU� PRGL¿\H� HGLOPLú�$PVWHUGDP� NULWHUOHULQH� J|UH� VÕQÕI-

ODQGÕUÕOGÕ������KDVWD�úLGGHWOL�ROPD\DQ�&29,'����KDVWDODUÕQGDQ�����KDVWD�LVH�úLGGHWOL�&29,'����

KDVWDODUÕQGDQ�ROXúWXUXODUDN���JUXED�D\UÕOGÕ��+DVWDOÕ÷ÕQ�úLGGHWLQH�J|UH�SODVHQWDO�SDWRORML�VRQXoODUÕ�

NDUúÕODúWÕUÕOGÕ��

%XOJXODU��090��PDWHUQDO�YDVN�OHU�PDOSHUJ�]\RQ��YH�)90��IHWDO�YDVN�OHU�PDOSHUI�]\RQ��SDWR-

ORMLOHUL�úLGGHWOL�ROPD\DQ�JUXSWD�������YH�������RODUDN�L]OHQGL��ùLGGHWOL�&29,'����JUXEXQGD�LVH�

������YH����� LOH�DQODPOÕ� RODUDN�GDKD�G�ú�N� L]OHQGL� �VÕUDVÕ\OD�S ������YH�S ��������ùLGGHWOL�

JUXSWD�JHFLNPLú�YLOO|]�ROJXQODúPD��*92��RUDQÕ������RODUDN�L]OHQLUNHQ��úLGGHWOL�ROPD\DQ�JUXSWD�

���RODUDN�L]OHQGL�YH�EX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ��S ��������øQÀDPDWXDU�SDWRORMLOHU�YH�GL÷HU�

SDWRORMLN�EXOJXODU�KHU�LNL�JUXSWD�EHQ]HU�L]OHQGL��<R÷XQ�EDNÕP��QLWHVLQH�NDEXO��<%h���HúOLN�HGHQ�

PDWHUQDO�KDVWDOÕN��GR÷XP�VRQUDVÕ�NRPSOLNDV\RQ�úLGGHWOL�JUXSWD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�

\�NVHN�L]OHQGL��S��������

6RQXo��090�YH�)90�OH]\RQODUÕ�úLGGHWOL�ROPD\DQ�6$56�&R9���KDVWDODUÕQGD�GDKD�\�NVHN�RUDQGD�

L]OHQLUNHQ�*92�OH]\RQODUÕ�YH�QRUPDO�SODVHQWDODU�úLGGHWOL�JUXSWD�GDKD�ID]OD�L]OHQGL��6$56�&R9���

KDVWDODUÕQGD�KDVWDOÕ÷ÕQ�úLGGHWLQH�J|UH� IDUNOÕ�SODVHQWD�SDWRORMLOHULQLQ�EXOXQPDVÕ��KDVWDOÕ÷ÕQ�DNXW�
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was 
GHFODUHG�D�JOREDO�SDQGHPLF�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
�:+2��LQ�0DUFK�����������6$56�&R9���LV�D�QRYHO�FRURQDYLUXV�
that can cause serious global health problems in pregnant wo-
men (2). SARS-CoV-2 infection during pregnancy is associated 
ZLWK�QXPHURXV�DGYHUVH�SUHJQDQF\�RXWFRPHV��LQFOXGLQJ�SUHHF-
ODPSVLD��SUHWHUP�ELUWK��DQG�VWLOOELUWK��SDUWLFXODUO\� LQ� WKRVH�ZLWK�
the clinically severe form of the disease (3). 

6HYHUH�&29,'�����LQ�SDUWLFXODU��FDXVHV�SHUVLVWHQW�K\SR[LD�WKDW�
UHVXOWV� LQ�WKH�GHYHORSPHQW�RI�SUHHFODPSVLD��IHWDO�JURZWK�UHVW-
ULFWLRQ��)*5���DQG�VWLOOELUWK� LQ�SUHJQDQW�ZRPHQ��$V�WKH�PDWHU-
QDO�IHWDO�LQWHUIDFH��WKH�SODFHQWD�QRW�RQO\�SOD\V�DQ�LPSRUWDQW�UROH�
in protecting the fetus from infections but can also be affected 
E\�PDWHUQDO�GLVHDVHV������7KHUHIRUH��WKH�SODFHQWD�LV�OLNH�D�GLDU\�
RI�SUHJQDQF\��ZLWK� LWV�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�SURYLGLQJ�
valuable information concerning the health of both the mother 
and the fetus (5). Although COVID-19 is primarily an infection 
RI�WKH�UHVSLUDWRU\�WUDFW��YLUHPLD�LV�GHWHFWHG�LQ�XS�WR�����RI�&2-
9,'���� FDVHV�� OHDGLQJ� WR� H[WUDSXOPRQDU\�PDQLIHVWDWLRQV� WKDW�
LQYROYH�PXOWLSOH�RUJDQV��LQFOXGLQJ�WKH�SODFHQWD�����

Studies have shown that women with the SARS-CoV-2 infecti-
RQ�KDYH�DQ�LQFUHDVHG�ULVN�RI�SODFHQWDO�OHVLRQV�GXH�WR�K\SRSHU-
IXVLRQ�DQG�LQÀDPPDWLRQ������7KH�SRWHQWLDO�DVVRFLDWLRQ�EHWZHHQ�
6$56�&R9���DQG�LPSDLUHG�SODFHQWDO�IXQFWLRQ�LV�YHU\�LPSRUWDQW��
since it can lead to fetal decompensation and an increased 
ULVN�RI�SHULQDWDO�PRUWDOLW\�DQG�PRUELGLW\������$OWKRXJK�WKHUH�DUH�
many studies examining the placenta of SARS-CoV-2-positive 
SDWLHQWV��WKHUH�LV�QR�NQRZQ�SODFHQWDO�¿QGLQJ�VSHFL¿F�WR�WKH�GL-
sease (9). 

,Q�WKLV�VWXG\��ZH�DLPHG�WR�HYDOXDWH�SODFHQWDO�SDWKRORJLHV�DQG�
perinatal outcomes in patients with COVID-19 according to di-
sease severity.

Ethics Committee Approval

This retrospective cohort study was conducted at a tertiary 
center between April 2020 and February 2023. The study was 
approved by Medical Research Ethics Unit and carried out in 
DFFRUGDQFH�ZLWK�WKH�WHQHWV�RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL��(��
23-3584).

Study design and population

The primary endpoint of the study was placental pathologies 
in SARS-CoV-2-positive patients according to disease severity. 
The second endpoint was the relationship between placental 
pathology results and perinatal outcomes.

Due to the SARS-CoV-2 testing protocol being universally app-
OLHG� GXULQJ� WKH� VWXG\� SHULRG�� WKH� UHDO�WLPH� SRO\PHUDVH� FKDLQ�
reaction (RT-PCR) test for SARS-CoV-2 was performed in all 
SUHJQDQW�ZRPHQ�DW� WKH� WLPH�RI� WKHLU�KRVSLWDOL]DWLRQ� ������7KH�
diagnosis of COVID-19 was made based on a positive RT-PCR 
test result from combined oropharyngeal and nasopharyngeal 
VZDE�VDPSOHV��6HYHUH�&29,'����ZDV�GH¿QHG�DV�WKH�SUHVHQFH�
RI� G\VSQHD�� D� UHVSLUDWRU\� UDWH� RI� ��� RU�PRUH� SHU�PLQXWH�� DQ�
R[\JHQ�VDWXUDWLRQ�RI�����RU�OHVV�LQ�URRP�DLU��RU�¿QGLQJV�FRQVLV-
WHQW�ZLWK�SQHXPRQLD��1RQ�VHYHUH�&29,'����ZDV�DFFHSWHG�DV�
a positive RT-PCR result for SARS-CoV-2 without severe signs 
and symptoms (11).

The study group consisted of 125 participants selected from 
SARS-CoV-2-positive pregnant women according to the RT-
3&5�WHVW��$FFRUGLQJ�WR�GLVHDVH�VHYHULW\��WKH�SDWLHQWV�ZHUH�GLYL-
ded into two groups: non-severe (n = 104) and severe (n = 21) 
&29,'�����7KH�GHPRJUDSKLF�GDWD�� FOLQLFDO� IHDWXUHV��REVWHWULF�
KLVWRULHV�� SUHJQDQF\� RXWFRPHV�� DQG� SODFHQWDO� SDWKRORJLHV� RI�
the patients were obtained from the hospital information system 
DQG�SDWLHQW�¿OHV�DQG�UHFRUGHG�LQ�D�FDVH�UHSRUW�IRUP�

The placentas of SARS-CoV-2-positive patients were sent for 
pathology evaluation at the discretion of the obstetricians. Pla-
FHQWDO�KLVWRSDWKRORJLFDO� ¿QGLQJV�REVHUYHG�PRUH� WKDQ�RQFH� LQ�
SDWLHQWV�ZHUH�FDWHJRUL]HG�VHSDUDWHO\��3&5�VDPSOHV�ZHUH�QRW�
WDNHQ�IURP�WKH�SODFHQWDV�IRU�WKH�GLDJQRVLV�RI�&29,'�����0XOWLS-
OH�SUHJQDQFLHV��SDWLHQWV�ZLWK�NQRZQ�IHWDO�DQRPDOLHV��DQG�WKRVH�
whose placentas were not histopathologically examined were 
excluded from the study.

+LVWRSDWKRORJLFDO�H[DPLQDWLRQ�DQG�GDWD�FROOHFWLRQ

7KH�$PVWHUGDP� 3ODFHQWDO�:RUNVKRS�*URXS� &RQVHQVXV� 6WD-
WHPHQW�RQ�6DPSOLQJ�DQG�'H¿QLWLRQV�RI�3ODFHQWDO�/HVLRQV�ZDV�
XVHG�WR�GH¿QH�SODFHQWDO�SDWKRORJLHV��$FFRUGLQJO\��WKH�KLVWRSDW-
KRORJLFDO� UHVXOWV�ZHUH�JURXSHG� LQWR�VL[�FDWHJRULHV��DQG�XPEL-
lical cord abnormalities were also evaluated as the seventh 
FDWHJRU\�����������

���0DWHUQDO�YDVFXODU�PDOSHUIXVLRQ��090��� LQFOXGLQJ�SODFHQWDO�
LQIDUFWLRQ��V\QF\WLDO�NQRWV��SHULYLOORXV�DQG�LQWHUYLOORXV�¿EULQ�GH-
SRVLWLRQ�� VXEFKRULRQLF�� UHWURSODFHQWDO� DQG� LQWHUYLOORXV� KHPRUU-
KDJH��DQG�SODFHQWDO�QHFURVLV�

��� )HWDO� YDVFXODU�PDOSHUIXVLRQ� �)90��� LQFOXGLQJ� VXEPHPEUD-

MATERIAL AND METHODS
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RESULTS

QRXV�KHPRUUKDJH��FKRUDQJLRVLV��FDOFL¿FDWLRQV��DQG�GHJHQHUD-
tive changes.

3. Delayed villous maturation (DVM).

��� ,QÀDPPDWRU\� SDWKRORJLHV�� LQFOXGLQJ� DFXWH� DQG� FKURQLF� VX-
EFKRULRQLWLV�� FKRULRDPQLRQLWLV�� DFXWH� YLOOLWLV�� LQWHUYLOORVLWLV�� DQG�
deciduitis.

���2WKHU�SDWKRORJLFDO�¿QGLQJV��VXFK�DV�VXEDPQLRWLF�F\VWV��PH-
FRQLXP��DQG�YLOORXV�HGHPD�

���$�QRUPDO�SODFHQWD�ZLWK�QR�SDWKRORJLFDO�¿QGLQJ

���8PELOLFDO�FRUG�DEQRUPDOLWLHV��LQFOXGLQJ�K\GURSLF�GHJHQHUDWL-
on and a single umbilical artery

Statistical analysis

7KH�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366��YHUVL-
RQ�������,%0�&RUS���$UPRQN��1<��86$��ZDV�XVHG�WR�HQWHU�DQG�
DQDO\]H�WKH�GDWD��7KH�.ROPRJRURY�6PLUQRY�WHVW�ZDV�FRQGXFWHG�
to determine whether the data conformed to a normal distribu-
tion. The Mann-Whitney U test was used for the variables that 
did not show a normal distribution (non-parametric) between 
WKH� WZR� JURXSV�� 7KH� FKL�VTXDUH� WHVW� ZDV� XQGHUWDNHQ� IRU� WKH�
FRPSDULVRQ�RI�FDWHJRULFDO�YDULDEOHV��3��������ZDV�FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQL¿FDQW�

The sample consisted of a total of 125 SARS-CoV-2-positive 
pregnant women who gave birth in our hospital and underwent 
D�SODFHQWDO�H[DPLQDWLRQ�RYHU�WKH�VWXG\�SHULRG��2I�WKHVH�ZRPHQ��
104 had non-severe COVID-19 and 21 had severe COVID-19. 
7DEOH���SUHVHQWV�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV��FOLQLFDO�FKD-
UDFWHULVWLFV�� DQG� SHULQDWDO� RXWFRPHV� RI� DOO� SDUWLFLSDQWV�� $JH��
ERG\�PDVV�LQGH[��JUDYLGD��SDULW\�� LQWUDXWHULQH�IHWDO�GHDWK��DQG�
placental weight were similar between the severe and non-se-
YHUH�&29,'����JURXSV��0DWHUQDO�R[\JHQ�VDWXUDWLRQ��ZHHN�RI�
ELUWK��IHWDO�ELUWK�ZHLJKW��DQG�¿UVW��DQG�¿IWK�PLQXWH�$3*$5�VFR-
UHV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�ORZHU�LQ�WKH�VHYHUH�&29,'����
JURXS� �S����������7KH� OHQJWK�RI�KRVSLWDO�VWD\V�� LQWHQVLYH�FDUH�
XQLW�DGPLVVLRQ��SUHVHQFH�RI�DFFRPSDQ\LQJ�PDWHUQDO�GLVHDVHV��
DQG� SRVWSDUWXP� FRPSOLFDWLRQV� ZHUH� VWDWLVWLFDOO\� VLJQL¿FDQW-
O\�KLJKHU� LQ� WKH�VHYHUH�&29,'����JURXS� �S����������7KH� UDWH�
RI�FHVDUHDQ�VHFWLRQ�ZDV�DOVR�VLJQL¿FDQWO\�KLJKHU� LQ� WKH�VHYH-
re COVID-19 group than in the non-severe COVID-19 group 
�������DQG��������UHVSHFWLYHO\��S� ���������&RQFHUQLQJ�ODERU�
LQGLFDWLRQV��WKH�LQLWLDWLRQ�RI�ODERU�GXH�WR�PDWHUQDO�UHDVRQV�ZDV�
observed at a rate of 47.6% in the severe COVID-19 group and 
�����LQ�WKH�QRQ�VHYHUH�&29,'����JURXS��S����������

Table 1. Comparison of the study groups in terms of demograp-
KLF�FKDUDFWHULVWLFV��FOLQLFDO�IHDWXUHV��DQG�SHULQDWDO�RXWFRPHV�

The placental pathology results of the severe and non-severe 
COVID-19 groups are given in Table 2.

Non-severe 

COVID-19

(n = 104)

Severe 

COVID-19

(n = 21)

P value

Maternal age (years) 30 (8.5) 35 (10.5) 0.473

BMI (kg/m²) 29.4 (4.2) 28.6 (4.75) 0.237

Gravida 2 (1.5) 2 (1) 0.777

Parity 1 (2) 1 (2) 0.169

COVID-19 diagnosis (day)* 5 (5.5) 5 (6) 0.309

Oxygen saturation** 97 (1) 89 (3.5) <0.001
Week of birth 37 (4.5) 35 (6) <0.001
Delivery type, n (%)

Cesarean section

Vaginal delivery

55 (52.9%)

49 (47.1%)

18 (85.7%)

3 (14.3%)

0.005

Delivery indications, n (%)

Maternal

Obstetric 

3 (2.9%)

101 (97.1%)

10 (47.6%)

11 (52.4%)

<0.001

Length of hospital stay (day) 2 (2) 8 (11.5) <0.001
ICU admission, n (%) 1 (1%) 10 (47.6%) <0.001
Maternal disease, n (%) 22 (21.2%) 7 (33.3%) <0.001
Postpartum complications, 

n (%)
3 (2.9%) 10 (47.6%) <0.001

Fetal birth weight (g) 2900 (1085) 2270 (1470) 0.004
First-minute APGAR score 8 (1) 7 (4) 0.005
Fifth-minute APGAR score 9 (0.5) 9 (3.5) 0.003
NICU admission, n (%) 18 (17.3) 13 (61.9) <0.001
Intrauterine fetal death, n (%) 8 (7.7) 2 (9.5) 0.778

Placental weight (g) 540 (165.5) 540 (238) 0.453

Data presented as median (interquartile range) or count (percentage). P < 0.05 

DFFHSWHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�

(BMI: body mass index, kg: kilogram, m²: square meters, ICU: intensive care 

unit, g: gram, NICU: neonatal intensive care unit)

*Time elapsed since COVID-19 diagnosis. 

**Maternal oxygen saturation at the time of presentation to the hospital.
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Table 2. Comparison of the study groups in terms of placental 
pathologies.

'DWD�SUHVHQWHG�DV�FRXQW��SHUFHQWDJH���3��������DFFHSWHG�DV�
VWDWLVWLFDOO\�VLJQL¿FDQW��

3ODFHQWDO�KLVWRSDWKRORJLFDO�¿QGLQJV�REVHUYHG�PRUH�WKDQ�RQFH�
LQ�SDWLHQWV�ZHUH�FDWHJRUL]HG�VHSDUDWHO\�

7KH�UDWHV�RI�090�DQG�)90�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KL-
gher in the non-severe COVID-19 group (p = 0.018 and p = 
�������UHVSHFWLYHO\���,Q�WKH�VHYHUH�&29,'����JURXS��WKH�UDWH�RI�
'90�ZDV�������ZKLFK�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�WKDQ�
that of the non-severe COVID-19 group (1%) (p = 0.019). The 
rate of patients with normal placental pathology results was 
14.3% in the severe COVID-19 group and 1% in the non-se-
YHUH�&29,'���� JURXS� �S�  � �������� ,QÀDPPDWRU\� SDWKRORJLHV�
DQG�RWKHU�SDWKRORJLFDO�¿QGLQJV�ZHUH�VLPLODU�EHWZHHQ� WKH� WZR�
groups. When the subcategories of placental histopathological 
¿QGLQJV�ZHUH� H[DPLQHG��ZKLOH� UHWURSODFHQWDO� KHPDWRPD�ZDV�
PRUH�FRPPRQ� LQ� WKH�VHYHUH�&29,'����JURXS� �S �������� WKH�
RWKHU�SODFHQWDO�KLVWRSDWKRORJLFDO�¿QGLQJV�ZHUH�VLPLODU�EHWZHHQ�
WKH�WZR�JURXSV��$GGLWLRQDOO\��XPELOLFDO�FRUG�DEQRUPDOLWLHV�ZHUH�
REVHUYHG�DW�D�KLJKHU�UDWH�LQ�WKH�VHYHUH�&29,'����JURXS��EXW�
WKH�GLIIHUHQFH�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��S� ��������

This study evaluated placental pathologies of patients diagno-
sed with COVID-19 according to disease severity. The results 
showed that the MVM and FVM pathologies were more com-
PRQ�LQ�WKH�QRQ�VHYHUH�&29,'����JURXS��ZKHUHDV�YLOORXV�PD-
turation loss and normal placentas were more common in the 
VHYHUH�&29,'����JURXS��,W�ZDV�GHWHUPLQHG�WKDW�LQÀDPPDWRU\�
SDWKRORJLHV�DQG�RWKHU�SDWKRORJLFDO�¿QGLQJV�GLG�QRW�VLJQL¿FDQWO\�
differ according to the severity of COVID-19. When the sub-
FDWHJRULHV�RI�SODFHQWDO�SDWKRORJ\�¿QGLQJV�ZHUH�H[DPLQHG��WKH�
SDWLHQWV�ZLWK�VHYHUH�&29,'����KDG�D�VLJQL¿FDQWO\�KLJKHU�UDWH�RI�
UHWURSODFHQWDO�KHPRUUKDJH��ZKLOH� WKH�UHPDLQLQJ�¿QGLQJV�ZHUH�
similar between the two groups.

Placental pathologies can sometimes indicate a process requ-
LULQJ�LPPHGLDWH�WUHDWPHQW�RU�SURYLGH�LQIRUPDWLRQ�WR�H[SODLQ�¿Q-
dings in the antepartum and peripartum periods. Another impor-
tant role of these pathologies is to reveal underlying processes 
that may explain long-term adverse outcomes for the fetus and 
mother (14). Placental pathologies can result from abnormali-
WLHV� LQ�RQH�RI� WKH�WKUHH�YDVFXODU�FRPSDUWPHQWV�RI�SUHJQDQF\��
QDPHO\� WKH�PDWHUQDO� FLUFXODWLRQ�� WKH� IHWDO� FLUFXODWLRQ��DQG� WKH�
placental parenchyma itself (15). Microorganisms can infect the 
placenta through either the transvaginal or hematogenous rou-
te due to disrupted placental integrity or an impaired immune 

CONCLUSION

Non-severe 

COVID-19

(n = 104)

Severe 

COVID-19

(n = 21)

P value

Maternal vascular malperfusion, 

n (%)

Placental infarction

Syncytial knots

3HULYLOORXV�¿EULQ�GHSRVLWLRQ

Subchorionic hemorrhage

,QWHUYLOORXV�¿EULQ�GHSRVLWLRQ

Retroplacental hemorrhage

Placental necrosis

Intervillous hemorrhage

94 (90.4%)

31 (29.8%)

28 (26.9%)

78 (75%)

4 (3.8%)

6 (5.8%)

0 (0)

12 (11.5%)

69 (66.3%)

15 (71.4%)

5 (23.8%)

4 (19%)

13 (61.9%)

1 (4.8%)

1 (4.8%)

1 (4.8%)

1 (4.8%)

13 (61.9%)

0.018

0.580

0.451

0.219

0.845

0.855

0.025

0.353

0.696

Fetal vascular malperfusion, 

n (%)

Submembranous hemorrhage

Chorangiosis

&DOFL¿FDWLRQ

Degenerative changes

47 (45.2%)

9 (8.7%)

8 (7.7%)

33 (31.7%)

4 (3.8%)

4 (19%)

0 (0)

0 (0)

4 (19%)

0 (0)

0.026

0.162

0.189

0.245

0.361

Delayed villous maturation, n 

(%)
1 (1%) 2 (9.5%) 0.019

,QÀDPPDWRU\�SDWKRORJLHV��

n (%) 

Acute subchorionitis

Chorioamnionitis

Acute villitis

Chronic subchorionitis

Intervillositis

Deciduitis

18 (17.3%)

9 (8.7%)

3 (2.9%)

2 (1.9%)

3 (2.9%)

3 (2.9%)

1 (1%)

5 (19%)

4 (19%)

0 (0)

0 (0)

0 (0)

0 (0)

1 (4.8)

0,849

0.155

0.431

0.522

0.431

0.431

0.206

1R�SDWKRORJ\��QRUPDO���Q���� 1 (1%) 3 (14.3%) 0.002

2WKHU�SODFHQWDO�¿QGLQJV��

n (%)

Subamniotic cyst

Meconium 

Villous edema

9 (8.7%)

1 (1%)

2 (1.9%)

6 (5.8%)

1 (4.8%)

0 (0)

0 (0)

1 (4.8%)

0.549

0.652

0.522

0.855

Umbilical cord abnormalities, 

n (%)

Hydropic degeneration

Single umbilical artery

4 (3.8%)

3 (2.9%)

1 (1%)

3 (14.3%)

2 (9.5%)

1 (4.8%)

0.058

0.157

0.206
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V\VWHP�������1HYHUWKHOHVV��WKH�¿QGLQJV�RI�VRPH�VWXGLHV�GLG�QRW�
reveal any evidence of vertical transmission of SARS-CoV-2 in 
early pregnancy (17). Placental pathologies in maternal CO-
9,'����GLVHDVH�FDQ�EH�DWWULEXWHG�WR�WKH�V\VWHPLF��ORFDOL]HG��RU�
direct effect of SARS-COV-2 on the placenta (18). 

,Q�WKH�OLWHUDWXUH��LW�KDV�EHHQ�GHEDWHG�ZKHWKHU�PDWHUQDO�6$56�
CoV-2 infection affects pregnancy outcomes or placental his-
topathologies (19). A systemic review and meta-analysis of 
42 studies found that COVID-19 disease was associated with 
SRRU�SHULQDWDO�RXWFRPHV��VXFK�DV�SUHWHUP�ELUWK��ORZ�IHWDO�ELUWK�
ZHLJKW��DQG�QHRQDWDO� LQWHQVLYH�FDUH�XQLW� DGPLVVLRQ� ������7KH�
mechanisms involved in poor pregnancy outcomes in women 
infected with SARS-CoV-2 were considered to be virus-indu-
FHG�FKURQLF�LQÀDPPDWLRQ��FKURQLF�YLUXV�SUHVHQFH�LQ�WKH�XWHULQH�
EHG�� RU� DEQRUPDO� DQJLRJHQHVLV� RI� WKH� ORFDO� XWHULQH�SODFHQWDO�
microenvironment (21). Although the initial examinations of the 
placentas of SARS-CoV-2-positive women showed evidence of 
YDVFXODU� OHVLRQV�DQG� WKURPERVLV�� WKHUH�DUH�FRQÀLFWLQJ� UHSRUWV�
concerning whether such lesions occur on the fetal or maternal 
side of the placenta (22). A study investigating placental pat-
hologies associated with COVID-19 reported that the placental 
histopathology results of women who were PCR-positive for 
6$56�&R9��� LQ� WKHLU� WKLUG� WULPHVWHU�GLG�QRW�VLJQL¿FDQWO\�GLIIHU�
from those of PCR-negative controls at a similar gestational 
age (23). We also wanted to evaluate placental pathologies in 
COVID-19 patients according to the severity of the disease.

In a systemic review and meta-analysis of 56 studies repor-
ting placental pathologies in pregnant women with the SARS-
&R9���LQIHFWLRQ��WKH�KLVWRSDWKRORJLFDO�UHVXOW�ZDV�090�LQ�������
RI� WKH�SDWLHQWV��)90� LQ��������DFXWH� LQÀDPPDWLRQ� LQ��������
DQG�FKURQLF�LQÀDPPDWLRQ�LQ��������6LPLODU�UHVXOWV�ZHUH�IRXQG�
in the subgroup analyses performed based on the presence of 
PDWHUQDO�V\PSWRPV�RU�KLJK�ULVN�SUHJQDQF\�������,Q�DQRWKHU�PH-
ta-analysis comparing 699 SARS-CoV-2-positive pregnant wo-
PHQ�DQG��������6$56�&R9���QHJDWLYH�FRQWUROV��QR�VLJQL¿FDQW�
GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�090��
)90��DQG�LQÀDPPDWRU\�SDWKRORJLHV�������:H�REVHUYHG�D�KLJKHU�
rate of MVM pathologies in COVID-19 patients in this study.

090� UHÀHFWV� VWUXFWXUDO� FKDQJHV�FDXVHG�E\�DQ� LPSDLUHG�PD-
ternal blood supply to the feto-placental unit (21). MVM patho-
ORJLHV�DUH�DVVRFLDWHG�ZLWK�LPSRUWDQW�FOLQLFDO�VHTXHODH��VXFK�DV�
SUHWHUP�ELUWK��IHWDO�JURZWK�UHWDUGDWLRQ��DQG�IHWDO�GHDWK��0DWHUQDO�
hypoxia secondary to a severe COVID-19 lung infection may 
LQLWLDWH� LQDGHTXDWH�XWHULQH�SHUIXVLRQ�� IROORZHG�E\�K\SR[LF�LVF-
hemic damage to the placenta (12). A previous study reported 

that the placentas of 14 (93%) of 15 SARS-CoV-2-positive pa-
WLHQWV�LQ�WKHLU�WKLUG�WULPHVWHU�KDG�DW�OHDVW�RQH�090�¿QGLQJ��PRVW�
FRPPRQO\�LQIDUFWLRQ�DQG�LQFUHDVHG�¿EULQ�GHSRVLWLRQ��FRPSDUHG�
to healthy controls that had a much lower rate of MVM at 30% 
������6LPLODUO\��LQ�WKH�FXUUHQW�VWXG\��090�OHVLRQV�ZHUH�WKH�PRVW�
FRPPRQ�¿QGLQJV��REVHUYHG�DW�D�UDWH�RI�������LQ�WKH�QRQ�VHYH-
re COVID-19 group and 71.4% in the severe COVID-19 group.

)90� HQFRPSDVVHV�PXOWLSOH� KLVWRORJLFDO� VLJQV� RI� WKURPERVLV��
LQGLFDWLQJ�WKH�REVWUXFWLRQ�RI�IHWDO�EORRG�ÀRZ��XVXDOO\�VHFRQGDU\�
WR�FRUG�REVWUXFWLRQ�RU�D�K\SHUFRDJXODEOH�VWDWH��DQG�LWV�ULVN�IDF-
tors are similar to those of other coagulopathic processes (27). 
6$56�&R9��� WHQGV� WR� FDXVH� G\VIXQFWLRQ� LQ� HQGRWKHOLDO� FHOOV��
leading to a state of complement-induced coagulopathy in pa-
WLHQWV�LQIHFWHG�ZLWK�&29,'�����PDNLQJ�WKHP�VXVFHSWLEOH�WR�PLF-
URWKURPEXV�IRUPDWLRQ�������,Q�D�SUHYLRXV�VWXG\��)90�SDWKRORJLHV�
were detected in the placentas of 40% of SARS-CoV-2-positive 
SDWLHQWV�������6LPLODUO\��ZH�REVHUYHG�)90�SDWKRORJLHV�LQ�������
of the patients in the non-severe COVID-19 group and 19% of 
those in the severe COVID-19 group. This may be related to a 
more chronic course of non-severe COVID-19.

([SRVXUH� WR� LQWUDXWHULQH� LQÀDPPDWLRQ�DQG�SODFHQWDO� FKDQJHV�
can potentially result in poor perinatal outcomes (30). The pla-
centas of patients infected with SARS-CoV-2 may show the 
LQÀDPPDWRU\��WKURPERWLF��DQG�YDVFXODU�FKDQJHV�IRXQG�LQ�RWKHU�
LQÀDPPDWRU\�FRQGLWLRQV������,Q�D�VWXG\�H[DPLQLQJ�WKH�SODFHQWD�
RI�����SUHJQDQW�ZRPHQ�ZLWK�WKH�6$56�&R9���LQIHFWLRQ��LQÀDP-
PDWLRQ�ZDV�WKH�PRVW�FRPPRQ�¿QGLQJ�DW�D�UDWH�RI��������DQG�
no relationship was found between placental abnormalities and 
WKH�6$56�&R9���LQIHFWLRQ�������,Q�DGGLWLRQ��FRQGXFWHG�ZLWK����
6$56�&R9���SRVLWLYH� SDWLHQWV�� WKH� UDWH� RI� LQÀDPPDWRU\� SDW-
hologies in the placental examination was 34.7% (12). In our 
VWXG\��LQÀDPPDWRU\�SDWKRORJLHV�ZHUH�REVHUYHG�DW�VLPLODU�UDWHV�
in the severe and non-severe COVID-19 groups and did not 
correlate with disease severity. The reason for this may be the 
GHYHORSPHQW�RI�LQÀDPPDWRU\�SDWKRORJLHV�VHFRQGDU\�WR�IDFWRUV�
such as premature rupture of membranes (PROM).

,Q�WHUP�SODFHQWDV�ZLWK�'90��WKH�LQFUHDVHG�SODFHQWDO�EDUULHU�RU�
VWUXFWXUDO�LPPDWXULW\�IRU�JHVWDWLRQDO�DJH�FDXVHV�IHWDO�PRUELGLW\��
including fetal hypoxia and spontaneous preterm delivery (32). 
,Q�D�SUHYLRXV�VWXG\��WKH�IUHTXHQF\�RI�'90�ZDV�UHSRUWHG�WR�EH�
VLJQL¿FDQWO\�KLJKHU�LQ�FDVHV�RI�IHWDO�GHDWK�FRPSDUHG�WR�FRQWUROV�
(33). Rebutini et al. examined the placentas of 19 SARS-CoV-2 
SRVLWLYH�SDWLHQWV��VL[���������KDG�'90�������,Q�RXU�VWXG\��WKH�
UDWH�RI�'90�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�LQ�SDWLHQWV�ZLWK�
VHYHUH�&29,'�����7KLV�SDWKRORJLFDO�¿QGLQJ�PD\�EH�YDOXDEOH��
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Glynn et al. examined the timing of delivery and the presen-
FH�RI�LQIHFWLRQV��LW�ZDV�VKRZQ�WKDW�SODFHQWDO�SDWKRORJLHV�YDULHG�
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sible reasons for this include the more acute course of CO-
9,'����DQG�WKH�HDUOLHU�LQLWLDWLRQ�RI�ODERU��PRVWO\�GXH�WR�PDWHUQDO�
FDXVHV�� LQ�VHYHUH�FDVHV��ZKLOH�SDWLHQWV�ZLWK�QRQ�VHYHUH�&2-
VID-19 can have an asymptomatic or mildly symptomatic dise-
DVH�FRXUVH�IRU�D�ORQJ�WLPH��KDYH�LQGLFDWLRQV�IRU�ODERU�ZLWK�WKH�
GHWHULRUDWLRQ�RI� IHWDO�ZHOO�EHLQJ�GXH� WR� REVWHWULF� UHDVRQV�� DUH�
incidentally diagnosed with COVID-19 at the time of the sponta-
QHRXV�RQVHW�RI�ODERU��DQG�KDYH�D�PRUH�FKURQLF�GLVHDVH�FRXUVH�

/LPLWDWLRQV
7KLV�VWXG\�KDV�FHUWDLQ�OLPLWDWLRQV��)LUVW�� LW�ZDV�FRQGXFWHG�LQ�D�
VLQJOH�FHQWHU�ZLWK�D�VPDOO�VDPSOH�VL]H��6HFRQG��LW�KDG�D�UHWURV-
SHFWLYH�GHVLJQ��7KLUG��LW�ZDV�QRW�NQRZQ�ZKHQ�WKH�SDWLHQWV�ZKR�
ZHUH� DV\PSWRPDWLF� DW� WKH� WLPH� RI� KRVSLWDOL]DWLRQ� FRQWUDFWHG�
6$56�&R9���� /DVWO\�� WKH�3&5� WHVW� IRU� 6$56�&R9���ZDV� QRW�
SHUIRUPHG�RQ�SODFHQWDO�VDPSOHV��ZKLFK�FDQ�EH�WKH�VXEMHFW�RI�
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ABSTRACT

Aim: To evaluate the effect of monocyte count and monocyte-based whole blood cell indices in 

WKH�SUHGLFWLRQ�RI�LQWUDKHSDWLF�FKROHVWDVLV�RI�SUHJQDQF\��,&3��LQ�WKH�¿UVW�WULPHVWHU�

Materials and Method: The clinical data of patients who presented to the Perinatology Clinic 

of the Turkish Ministry of Health Ankara City Hosiptal with ICP between January 1, 2021, and 

2FWREHU����������ZHUH�HYDOXDWHG�UHWURVSHFWLYHO\��0DWHUQDO�GHPRJUDSKLF�SDUDPHWHUV��JHVWDWLRQDO�

DJH�DW� ELUWK�� IHWDO� ELUWK�ZHLJKW�� ¿UVW�WULPHVWHU�ZKLWH� EORRG� FHOO�� QHXWURSKLO�� SODWHOHW��PRQRF\WH��

lymphocyte, and basophil counts, lymphocyte-to-monocyte ratio (LMR), platelet-to-monocyte 

ratio (PMR), neutrophil-to-monocyte ratio (NMR), and basophil-to-monocyte ratio (BMR) were 

UHFRUGHG��7KHVH�SDUDPHWHUV�ZHUH�FRPSDUHG�EHWZHHQ�WKH�,&3�DQG�FRQWURO�JURXSV��7KH�UHODWL-

onship between monocyte count, monocyte-based blood cell indices, and fasting bile acid levels 

ZDV�HYDOXDWHG�LQ�WKH�,&3�JURXS��7KH�FXW�RII�YDOXHV�RI� WKH�¿UVW�WULPHVWHU�PRQRF\WH�FRXQW�DQG�

PRQRF\WH�EDVHG�EORRG�FHOO�LQGLFHV�IRU�WKH�SUHGLFWLRQ�RI�,&3�ZHUH�GHWHUPLQHG�

5HVXOWV��*HVWDWLRQDO�ZHHN�DW�ELUWK�DQG�IHWDO�ELUWK�ZHLJKW�ZHUH�VLJQL¿FDQWO\�ORZHU��DQG�WKH�QHR-

QDWDO�LQWHQVLYH�FDUH�UHTXLUHPHQW�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�,&3�JURXS��S�������FRPSDUHG�

WR� WKH�FRQWURO� JURXS��7KH� ,&3�JURXS�KDG�D�VLJQL¿FDQWO\�KLJKHU�PRQRF\WH�FRXQW� �S ��������D�

VLJQL¿FDQWO\�ORZHU�SODWHOHW�FRXQW��S ��������DQG�VLJQL¿FDQWO\�ORZHU�YDOXHV�IRU�PRQRF\WH�EDVHG�

FRPSOHWH�EORRG�FHOO� LQGLFHV��105��/05��DQG�305��FRPSDUHG�WR�WKH�FRQWURO�JURXS��S �������

S �������DQG�S��������UHVSHFWLYHO\���

&RQFOXVLRQ��$�KLJK�PRQRF\WH�FRXQW�DQG�ORZ�PRQRF\WH�EDVHG�LQÀDPPDWRU\�LQGLFHV�PHDVXUHG�LQ�

WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�VHHP�WR�EH�DVVRFLDWHG�ZLWK�,&3��7KHVH�QRYHO�LQGLFHV�FDQ�EH�XVHG�

LQ�WKH�SUHGLFWLRQ�RI�,&3�DQG�LWV�DGYHUVH�SHULQDWDO�RXWFRPHV�

Keywords: Pregnancy, intrahepatic cholestasis, monocytes, serum bile acid
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INTRODUCTION

MATERIALS AND METHOD

Intrahepatic cholestasis of pregnancy (ICP) is the most com-
PRQ� OLYHU� GLVHDVH� DQG� LV� FKDUDFWHUL]HG� E\� HOHYDWHG� VHUXP�
DPLQRWUDQVIHUDVH�OHYHOV��,W�GHYHORSV�GXULQJ�WKH�VHFRQG�RU�WKLUG�
trimester of pregnancy and usually presents with itching and 
KLJK�ELOH�DFLG�OHYHOV��,&3�UHVROYHV�VSRQWDQHRXVO\�ZLWKLQ�D�IHZ�
ZHHNV�DIWHU�GHOLYHU\���������,Q�FOLQLFDO�SUDFWLFH��,&3�PD\�KDYH�D�
ODWH�GLDJQRVLV��UHVXOWLQJ�LQ�GHOD\V�LQ�WUHDWPHQW��

3HUVLVWHQWO\�KLJK�ELOH�DFLG�OHYHOV�FDQ�OHDG�WR�VLJQL¿FDQW�YDVRV-
SDVP�RI�WKH�SODFHQWDO�YLOOXV�VXUIDFH��UHGXFH�WKH�EORRG�ÀRZ�IURP�
the intervillous region of the placenta, and result in complicati-
RQV�LQ�ERWK�WKH�PRWKHU�DQG�WKH�IHWXV��������7KHUHIRUH��WKH�HDUO\�
GLDJQRVLV� DQG� WUHDWPHQW� RI� ,&3� DUH� YHU\� LPSRUWDQW��7KH� SDW-
KRJHQHVLV� RI� ,&3� LV� FRPSOH[�� DQG� LQÀDPPDWLRQ�PD\�SOD\�DQ�
LPSRUWDQW�UROH�� ,Q�WKH�SDWKRJHQHVLV�RI� ,&3��DQ�LQFUHDVH�LQ�WKH�
SDWKRORJLFDO�FRQFHQWUDWLRQ�RI�ELOH�DFLG�FDQ�LQGXFH�PDQ\�LQÀDP-
matory responses to in hepatocyte cells, leading to the produc-
WLRQ�RI�PDQ\�DJHQWV��������

Complete blood cell analysis is a simple and inexpensive test 
WKDW�LV�ZLGHO\�XVHG�WR�HYDOXDWH�LQÀDPPDWRU\�SURFHVVHV�DQG�GL-
DJQRVH�PDQ\�GLVHDVHV��'XULQJ�LQÀDPPDWLRQ��WKH�QXPEHU�RI�FLU-
culating monocytes increases, and most of these cells migrate 
WR�WKH�VLWH�RI�LQÀDPPDWLRQ�DQG�GLIIHUHQWLDWH�LQWR�H[XGDWH�PDF-
URSKDJHV��0RQRF\WHV�DUH�FLUFXODWLQJ�OHXNRF\WHV�WKDW�DUH�LPSRU-
tant for innate and adaptive immunity and the functioning of 
LPPXQH�GHIHQVH��DQG�DUH�LQYROYHG�LQ�LQÀDPPDWLRQ�DQG�WLVVXH�
UHPRGHOLQJ��,&3�LV�D�PXOWLIDFWRULDO�SUHJQDQF\�VSHFL¿F�GLVHDVH�
that includes many risk factors, such as genetic predisposition, 
FKURQLF� OLYHU�GLVHDVH��DQG�H[FHVVLYH� LQÀDPPDWLRQ��7KHUHIRUH��
LQFUHDVHG�LQÀDPPDWLRQ�LQ�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�PD\�
EH�DVVRFLDWHG�ZLWK�D�KLJKHU�,&3�UDWH��9DULRXV�VWXGLHV�KDYH�LQ-
vestigated the relationship between complete blood cell indices 
and obstetric complications, and such indices have been emp-
loyed to predict the course and adverse outcomes of numerous 
GLVHDVHV�LQ�RWKHU�EUDQFKHV�RI�PHGLFLQH�������

7KLV�VWXG\�DLPHG�WR�HYDOXDWH�WKH�UROH�RI�WKH�¿UVW�WULPHVWHU�PR-
nocyte count and monocyte-based complete blood cell indices 
in predicting the development, severity, and prognosis of ICP 
and determine whether these indices were correlated with the 
VHYHULW\�RI�WKH�GLVHDVH�

The clinical data of patients who presented to the Perinatology 
Clinic of the Turkish Ministry of Health Ankara City Hospital with 

ICP between January 1, 2021, and October 1, 2022, were eva-
OXDWHG�UHWURVSHFWLYHO\��7KH�VWXG\�SURWRFRO�ZDV�DSSURYHG�E\�WKH�
institutional ethics committee in terms of conformance to the 
SULQFLSOHV�RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL��DQG�DSSURYDO�ZDV�RE-
tained from the clinical ethics committee of Ankara City Hospital 
�DSSURYDO�QXPEHU��(�����������

A diagnosis of ICP was made based on the presence of  unexp-
ODLQHG��JHQHUDOL]HG�SUXULWXV�DEQRUPDO�OLYHU�IXQFWLRQ�WHVW�UHVXOWV�
VHUXP�DVSDUWDWH�DPLQRWUDQVIHUDVH��$67��DQG��DODQLQH�DPLQRW-
UDQVIHUDVH��$/7��!���8�O���DQG�D�IDVWLQJ�VHUXP�ELOH�DFLG�OHYHO�
RI�DERYH����PPRO�O� LQ�SUHJQDQW�ZRPHQ�LQ�WKH�VHFRQG�RU�WKLUG�
WULPHVWHU�������,Q�DOO�FDVHV��DEGRPLQDO�DQG�KHSDWRELOLDU\�XOWUD-
VRQRJUDSKLF� LPDJLQJ�¿QGLQJV�ZHUH�QRUPDO��DQG�YLUDO�KHSDWLWLV�
VHURORJ\�ZDV�QHJDWLYH�IRU�KHSDWLWLV��3UHJQDQW�ZRPHQ�ZLWK�V\V-
temic diseases, such as diabetes, hypertension, and kidney 
disease; smokers; women with multiple pregnancies; and preg-
QDQW�ZRPHQ�ZLWK�IHWDO�DQRPDOLHV�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��
Maternal demographic parameters, gestational age at birth, 
IHWDO�ELUWK�ZHLJKW��¿UVW�WULPHVWHU�ZKLWH�EORRG�FHOO��QHXWURSKLO��SOD-
telet, monocyte, lymphocyte, and basophil counts, lymphocy-
te-to-monocyte ratio (LMR), platelet-to-monocyte ratio (PMR), 
neutrophil-to-monocyte ratio (NMR),and basophil-to-monocyte 
UDWLR��%05��ZHUH�UHFRUGHG��7KHVH�SDUDPHWHUV�ZHUH�FRPSDUHG�
EHWZHHQ�WKH�,&3�DQG�FRQWURO�JURXSV��)LUVW��DQG�¿IWK�PLQXWH�$S-
gar scores and neonatal intensive care requirements were also 
QRWHG��

Statistical analysis
According to the analysis performed with ClinCalc, a total of 
���SDWLHQWV����� LQ�HDFK�JURXS��ZHUH�UHTXLUHG� WR�DFKLHYH�����
SRZHU���S�YDOXH�RI������������6WDWLVWLFDO�DQDO\VHV�ZHUH�FRQGXF-
WHG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366�
Y�� ���� ,%0�� 6366� IRU�:LQGRZV�� 1<�� ,%0�&RUS���� 'HVFULSWLYH�
statistics were presented as median and interquartile range va-
OXHV�IRU�QRQ�QRUPDOO\�GLVWULEXWHG�YDULDEOHV��0HGLDQ�YDOXHV�ZHUH�
FRPSDUHG� XVLQJ� WKH� 0DQQ±:KLWQH\� 8�WHVW� IRU� QRQ�QRUPDOO\�
GLVWULEXWHG�GDWD�DQG�6WXGHQW¶V�W�WHVW�XVHG�IRU�QRUPDOO\�GLVWULEX-
WHG�YDULDEOHV�

)LQDOO\�� UHFHLYHU� RSHUDWLQJ� FKDUDFWHULVWLF� �52&�� DQDO\VLV� ZDV�
performed to determine the optimal cut-off value of the investi-
JDWHG�SDUDPHWHUV�IRU�WKH�SUHGLFWLRQ�RI�,&3��$�S�YDOXH�RI�������
ZDV�UHJDUGHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�

7KH�VWXG\�LQFOXGHG�D�WRWDO�RI�����SUHJQDQW�ZRPHQ��������\H-
DUV���RI�ZKRP����KDG�,&3�DQG�����ZHUH�KHDOWK\�FRQWUROV��7KHUH�

RESULTS
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ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�WHUPV�RI�PDWHUQDO�DJH��IHWDO�ELUWK�ZHLJKW��JUDYLGLW\��SDULW\��ERG\�
PDVV�LQGH[��%0,���RU�¿UVW��DQG�¿IWK�PLQXWH�$SJDU�VFRUHV��S�!��������,Q�WKH�,&3�JURXS��JHVWDWLRQDO�ZHHN�DW�ELUWK�DQG�IHWDO�ELUWK�ZH-
LJKW�ZHUH�VLJQL¿FDQWO\�ORZHU��DQG�WKH�QHRQDWDO�LQWHQVLYH�FDUH�UHTXLUHPHQW�ZDV�VLJQL¿FDQWO\�KLJKHU�FRPSDUHG�WR�WKH�FRQWURO�JURXS�
�S����������7DEOH����

7DEOH����0DWHUQDO�'HPRJUDSKLF�3DUDPHWHUV�DQG�)HWDO�DQG�1HRQDWDO�0HDVXUHPHQWV

:KLWH�EORRG�FHOO��QHXWURSKLO�� O\PSKRF\WH��DQG�EDVRSKLO�FRXQWV�DQG�WKH�%05�GLG�QRW�VWDWLVWLFDOO\�VLJQL¿FDQWO\�GLIIHU�EHWZHHQ�WKH�
WZR�JURXSV��S�!�������7KH�,&3�JURXS�KDG�D�VLJQL¿FDQWO\�KLJKHU�PRQRF\WH�FRXQW��S ��������D�VLJQL¿FDQWO\� ORZHU�SODWHOHW�FRXQW�
�S ��������DQG�VLJQL¿FDQWO\�ORZHU�YDOXHV�IRU�PRQRF\WH�EDVHG�FRPSOHWH�EORRG�FHOO�LQGLFHV�FRPSDUHG�WR�WKH�FRQWURO�JURXS��S �������
S �������DQG�S �������UHVSHFWLYHO\���7DEOH����

7DEOH����&RPSDULVRQ�RI�)LUVW�7ULPHVWHU�0DWHUQDO�%ORRG�3DUDPHWHUV�DQG�,QGLFHV�%HWZHHQ�WKH�6WXG\�*URXSV

ICP group 

(n = 65)

Control group 

(n=107)
  p value

Maternal age  27(8) 28 (7) 0.766

Gravidity 2 (2) 2 (2) 0.878

Parity 0 (1) 1 (1) 0.845

BMI 27 (7) 28 (9) 0.103

Gestational week at birth 37 (1) 38 (2) <0.001*

Fetal birth weight 2,750(570) 3,025 (630) 0.016*

First-minute Apgar score 7(1) 7 (1) 0.132

Fifth-minute Apgar score 9(1) 9(0) 0.799

NICU requirement 24(36%) 12(11%) 0.009*

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; NICU, neonatal intensive care unit; BMI, body mass index.

ICP group 

(n =65)

Control group (n =107) p value

WBC count 9.68 (3.98) 9.63 (2.56) 0.436

Neutrophil count 6.96 (3.74) 7.19 (2.83) 0.726

Lymphocyte count 1.83 (0.86) 1.87 (0.74) 0.903

Monocyte count 0.54 (0.26) 0.44 (0.23) 0.002*

Basophil count 0.020 (0.03) 0.020 (0.03) 0.509

Platelet count 233 (73) 262 (97) 0.002*

LMR 3.1818 (1.51) 4.2222 (2.15) 0.001*

NMR 12.9048 (5.07) 14.5686 (6.67) 0.005*

PMR 418.1818 (234.53) 571.4286 (334.39) <0.001*

BMR 0.50 (0.60) 0.513 (0.05) 0.798

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; WBC,white blood cell; LMR, lymphocyte-to-monocyte ratio;PMR, plate-

let-to-monocyte ratio;NMR,neutrophil-to-monocyte ratio;BMR,basophil-to-monocyte ratio.
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,Q�WKH�,&3�JURXS��WKH�SDWLHQWV�ZLWK�D�VHUXP�ELOH�DFLG�OHYHO�RI������PPRO�/�KDG�D�KLJKHU�PRQRF\WH�FRXQW�DQG�ORZHU�PRQRF\WH�EDVHG�
FRPSOHWH�EORRG�FHOO�LQGLFHV�WKDQ�WKRVH�ZLWK�D�VHUXP�ELOH�DFLG�OHYHO�RI������PPRO�/��EXW�WKH�GLIIHUHQFHV�EHWZHHQ�WKHVH�WZR�JURXSV�
ZHUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��S!��������7DEOH����

7DEOH����5HODWLRQVKLS�%HWZHHQ��6HUXP�%LOH�$FLG�/HYHOV�DQG�)LUVW�7ULPHVWHU�0DWHUQDO�%ORRG�3DUDPHWHUV�LQ�WKH�,&3�*URXS

7DEOH���DQG�)LJXUHV���DQG���SUHVHQW�WKH�UHVXOWV�RI�WKH�52&�DQDO\VLV�SHUIRUPHG�WR�GHWHUPLQH�WKH�RSWLPDO�FXW�RII�YDOXHV�RI�¿UVW�WUL-
PHVWHU�PRQRF\WH�FRXQW�DQG�PRQRF\WH�EDVHG�FRPSOHWH�EORRG�FHOO�LQGLFHV�IRU�WKH�SUHGLFWLRQ�RI�,&3�

7DEOH����5HVXOWV�RI�WKH�52&�&XUYH�$QDO\VLV�RQ�WKH�3HUIRUPDQFH�RI�WKH�)LUVW�7ULPHVWHU�0RQRF\WHV�&RXQW�DQG�0RQRF\WH�%DVHG�
,QÀDPPDWRU\�,QGLFHV�LQ�3UHGLFWLQJ�,&3�

Bile acid <40 mmol

(n=52)

Bile acid �40 mmol

(n=13)

p value

MONOCYTE 0.515 (0.3) 0.59 (0.23) 0.310

LMR 3.3537 (1.51) 2.9683 (1.45) 0.335

NMR 13.2562 (6.41) 12.1224 (3.99) 0.318

PMR 448.9044 (239.26) 367.1165 (276.18) 0.180

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; LMR, lymphocyte-to-monocyte ratio; PMR, platelet-to-monocyte ratio; NMR,neu-
trophil-to-monocyte ratio.

�����������������������������������������������������������������������������������&XW�R൵�YDOXH�����6HQV൴W൴Y൴W\������6SHF൴I൴F൴W\       p value
Monocyte count (AUC: 0.640, 95% CI: .553-.728)        0.485                62%                  62%             0.002*

LMR (AUC: 0.647, 95% CI: .563-.731)                         3.7190              63%                  64%             0.001*

PMR (AUC: 0.692, 95% CI: .612-.772)                         481.2466          65%                  66%           <0.001*

NMR(AUC: 0.629, 95% CI: .552-.716)                         13.6098             63%                 65%              0.005*

Abbreviations: ROC, receiver operating characteristic; ICP, intrahepatic cholestasis of pregnancy; LMR, lymphocyte-to-monocyte 

UDWLR�305��SODWHOHW�WR�PRQRF\WH�UDWLR�105�QHXWURSKLO�WR�PRQRF\WH�UDWLR�$8&��DUHD�XQGHU�WKH�FXUYH��&,��FRQ¿GHQFH�LQWHUYDO�

)LJXUH� ��� 5HFHLYHU� 2SHUDWLQJ� &KDUDFWHULVWLF� �52&�� &XUYH�
6KRZLQJ� WKH� 3HUIRUPDQFH� RI� WKH� )LUVW�7ULPHVWHU� 0RQRF\WH�
&RXQW�LQ�3UHGLFWLQJ�,QWUDKHSDWLF�&KROHVWDVLV�RI�3UHJQDQF\�

)LJXUH� ��� 5HFHLYHU� 2SHUDWLQJ� &KDUDFWHULVWLF� �52&�� &XUYH�
6KRZLQJ�WKH�3HUIRUPDQFH�RI�WKH�)LUVW�7ULPHVWHU�0RQRF\WH�%D-
VHG�,QÀDPPDWRU\�,QGLFHV�LQ�3UHGLFWLQJ�,QWUDKHSDWLF�&KROHVWDVLV�
RI�3UHJQDQF\�
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,Q�WKLV�VWXG\��ZH�LQYHVWLJDWHG�WKH�¿UVW�WULPHVWHU�PDWHUQDO�PRQR-
cyte count and monocyte-based complete blood cell indices in 
patients with ICP and compared the results to a control group 
FRQVLVWLQJ�RI�KHDOWK\�SUHJQDQFLHV��:KHQ�FRPSDUHG�WR�WKH�KH-
DOWK\�FRQWURO�JURXS��ZH� IRXQG�D�VLJQL¿FDQWO\�KLJKHU�PRQRF\WH�
FRXQW�DQG�VLJQL¿FDQWO\�ORZHU�YDOXHV�RI�PRQRF\WH�EDVHG�FRPS-
lete blood cell indexes in patients with ICP, the most common 
OLYHU�GLVHDVH�WKDW�GHYHORSV�LQ�SUHJQDQF\�DQG�KDV�DQ�LQÀDPPD-
WRU\�EDVLV�

,&3� FRPSOLFDWHV� DSSUR[LPDWHO\� ����±������ RI� SUHJQDQFLHV�
ZRUOGZLGH�������$OWKRXJK�WKH�HWLRORJ\�RI�,&3�KDV�QRW�\HW�EHHQ�
fully understood, it has been suggested that environmental 
effects, ethnic, genetic, and familial factors, geographic vari-
DWLRQV��DFWLYDWLRQ�RI� LQÀDPPDWRU\�FHOOV��KRUPRQDO�IDFWRUV��DQG�
SODFHQWDO� SDWKRORJLHV� FRQWULEXWH� WR� LWV� SDWKRJHQHVLV� ����� �����
Prediction and prevention of pregnancy-related complications 
DUH�RI�JUHDW� LPSRUWDQFH������� ,W� LV�NQRZQ�WKDW� WKHUH� LV�DQ� LQF-
reased risk of preterm birth, an increased need for neonatal 
intensive care (NICU),and stillbirth in ICP, and these conditions 
LQFUHDVH�DV�WKH�PDWHUQDO�DFLG�OHYHO�LQFUHDVHV������

In our study, the neonatal intensive care requirement was found 
to be statistically higher in the ICP group, as expected in new-
ERUQV�RI�SUHJQDQW�ZRPHQ�ZLWK�FKROHVWDVLV��+RZHYHU��QR�GLIIH-
rence was found between the ICP and control groups in terms 
RI� $SJDU� VFRUHV�� 1XPHURXV� DOJRULWKPV� DQG� JXLGHOLQHV� KDYH�
been proposed for the management of risk factors in ICP, and 
early diagnosis, treatment, and observation may help reduce 
IHWDO�DQG�PDWHUQDO�FRPSOLFDWLRQ�UDWHV����������

According to previous studies, monocyte-based blood cell in-
GLFHV�DUH�UHODWLYHO\�VWDEOH�ELRPDUNHUV�RI�V\VWHPLF�LQÀDPPDWLRQ�
������7KH�WUDGLWLRQDO�YLHZ�RQ�PRQRF\WH�IXQFWLRQ�LV�WKDW�PRQRF\-
tes are precursors to macrophages that extravasate into tissu-
es and differentiate into professional antigen-presenting cells, 
ZKHUH�WKH\�DUH�WKHQ�DEOH�WR�UHVROYH�LQÀDPPDWLRQ����������7KH�
GHSOHWLRQ�RI�PRQRF\WHV�DW�GLIIHUHQW�VWDJHV�RI�LQÀDPPDWLRQ�VX-
ggests that these cells play a critical role in mediating the re-
VROXWLRQ�RI�WKH�UHVSRQVH�����������6WXGLHV�KDYH�VKRZQ�WKDW�,&3�
LV�DOVR�DQ�LQÀDPPDWRU\�SURFHVV�DQG�WKDW�WKHUH�LV�D�UHODWLRQVKLS�
EHWZHHQ�LQÀDPPDWLRQ�PDUNHUV�DQG�WKH�VHYHULW\�RI�,&3��5HFHQW�
studies indicate an association between complete blood cell in-
GLFHV�DQG�SHULQDWDO�RXWFRPHV������

Increased bile acids are considered to cause fetal death by ca-

using fetal arrhythmia and sudden vasospasm in placental cho-
ULRQLF�YHVVHOV�������$�PHWD�DQDO\VLV�UHSRUWHG�WKDW�DV�WKH�VHUXP�
bile acid level increased, the rate of adverse perinatal outco-
PHV�DOVR�LQFUHDVHG�������2WKHU�VWXGLHV�KDYH�VKRZQ�WKDW�SUHJ-
nancies presenting with a maternal serum bile acid concentra-
WLRQ�RI����ȝPRO�/�RU�KLJKHU�DUH�PRUH� OLNHO\� WR�EH�FRPSOLFDWHG�
E\� VSRQWDQHRXV�SUHWHUP�ELUWK��PHFRQLXP�DPQLRWLF� ÀXLG�� IHWDO�
asphyxia, and fetal death, and there is a relationship between 
the maternal high serum bile acid concentration and stillbirth 
���������6LPLODUO\��LQ�D�V\VWHPDWLF�UHYLHZ��WKH�IHWDO�GHDWK�UDWHV�
ZHUH�IRXQG�WR�EH�����������DQG������LQ�SUHJQDQFLHV�LQ�ZKLFK�WKH�
WRWDO�PDWHUQDO�ELOH�DFLG�FRQFHQWUDWLRQV�ZHUH�����PPRO�/��������
PPRO�/��DQG������PPRO�/��UHVSHFWLYHO\�������

7KH�GHJUHH�RI� LQÀDPPDWLRQ�FDQ�EH�DVVHVVHG�XVLQJ�FRPSOHWH�
EORRG�FHOO�SDUDPHWHUV�DQG�LQGLFHV��,Q�WKLV�VWXG\��ZH�GHWHUPLQHG�
the cut-off values of monocyte-based complete blood cell in-
GLFHV�DQG�PRQRF\WH�FRXQW�LQ�SUHGLFWLQJ�SDWLHQWV�ZLWK�,&3��:H�
also evaluated the relationship of the bile acid level with mono-
cyte count and monocyte-based complete blood cell indexes in 
WKH�,&3�JURXS��$OWKRXJK�PRQRF\WH�FRXQW�ZDV�KLJKHU�DQG�PR-
nocyte-based complete blood cell indices were lower in the ICP 
VXEJURXS�ZLWK�D�VHUXP�ELOH�DFLG�OHYHO�RI�����PPRO�/��WKLV�GLG�
QRW� UHDFK�D�VWDWLVWLFDOO\�VLJQL¿FDQW� OHYHO�� ,Q� WKH� ,&3�VXEJURXS�
ZLWK�D�KLJK�ELOH�DFLG�OHYHO������PPRO�/���ORZHU�PRQRF\WH�EDVHG�
blood cell indices and a higher monocyte count are expected 
in terms of the relationship between ICP and adverse perinatal 
RXWFRPHV��DQG�WKHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�
���������

,Q�OLYHU�ELRSVLHV�RI�ZRPHQ�ZLWK�,&3��SDWKRORJLFDO�¿QGLQJV��VXFK�
as biliary plugs containing hepatocytes and canaliculi without 
GLODWDWLRQ� RU� LQMXU\�� DV�ZHOO� DV� FHQWULOREXODU� FKROHVWDVLV�� KDYH�
EHHQ�GHWHFWHG��VXJJHVWLQJ�WKDW�,&3�LV�D�UHYHUVLEOH�GLVHDVH�����
�����'DO�6HFFR�HW�DO��VKRZHG�WKDW�GXULQJ�VWHULOH�LQMXU\�WR�WKH�OL-
YHU��SURLQÀDPPDWRU\�PRQRF\WHV�ZHUH�WUDQVIRUPHG�LQWR�UHSDUD-
WLYH�PRQRF\WHV�DW�WKH�LQMXU\�VLWH�������2WKHU�UHVHDUFKHUV�KDYH��
proposed that the risk of liver, biliary tract, pancreatic diseases, 
and hepatobiliary cancer increases in women with a history of 
,&3� ������ &LUFXODWLQJ� PRQRF\WHV� PD\� SURPRWH� WXPRU� JURZWK�
DQG�KHOS�WXPRU�FHOOV�HVFDSH�LPPXQH�VXUYHLOODQFH�������'HULYHG�
from circulating monocytes, tumor-associated macrophages 
KDYH�EHHQ�UHSRUWHG�WR�EH�DEOH�WR� LQ¿OWUDWH� LQWR�WKH�KHSDWRFHO-
lular carcinoma matrix and promote proliferation, metastasis, 
DQG�DQJLRJHQHVLV� ���������+RZHYHU�� ORQJ�WHUP�FRKRUW�VWXGLHV�
are needed to establish a relationship between the risk of hepa-
tobiliary disease or malignancy with high monocyte levels and 

DISCUSSION
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low monocyte-based complete blood cell indices during preg-
QDQF\��7KH�LQFUHDVHG�LQFLGHQFH�RI�KHSDWRELOLDU\�PDOLJQDQFLHV�
in women with a history of ICP, the proliferation of monocytes in 
hepatic malignancies, and the support of angiogenesis suggest 
WKDW�WKHUH�PD\�EH�D�UHODWLRQVKLS�EHWZHHQ�,&3�DQG�PRQRF\WHV�

The gold standard for the diagnosis of ICP is the fasting serum 
ELOH�DFLG�OHYHO��+RZHYHU��QRW�DOO�KHDOWKFDUH�LQVWLWXWLRQV�SHUIRUP�
this measurement, and there is a relatively long turn-around 
WLPH�IRU�WKRVH�WKDW�GR��7KHUHIRUH��DOWHUQDWLYH�LQGH[HV��HVSHFLDOO\�
those that are easy to access and cost-effective and facilitate 
the timely evaluation of tests performed in almost every healt-
KFDUH�IDFLOLW\�PD\�KDYH�VLJQL¿FDQW�FOLQLFDO�YDOXH�IRU�WKH�HYDOXD-
WLRQ�RI�,&3�

7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKLV�LV�WKH�¿UVW�VWXG\�WR�LQYHVWLJDWH�
WKH�UROH�RI�WKH�¿UVW�WULPHVWHU�PRQRF\WH�FRXQW�DQG�PRQRF\WH�ED-
VHG�LQÀDPPDWRU\� LQGLFHV� LQ�,&3��:H�FRQVLGHU�WKDW�RXU�UHVXOWV�
ZLOO� FRQWULEXWH� WR� WKH� OLWHUDWXUH�� +RZHYHU�� WKH� UHODWLYHO\� VPDOO�
number of patients, the single-center design, and the absence 
of long-term perinatal outcomes are the main limitations of this 
VWXG\��,Q�WKLV�FRQWH[W��WKHUH�LV�D�QHHG�IRU�UDQGRPL]HG��FRQWUROOHG�
VWXGLHV�ZLWK�D�ODUJHU�QXPEHU�RI�SDUWLFLSDQWV�

$�KLJK�PRQRF\WH�FRXQW�DQG�ORZ�PRQRF\WH�EDVHG�LQÀDPPDWRU\�
LQGLFHV�PHDVXUHG�LQ�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�VHHP�WR�EH�
DVVRFLDWHG�ZLWK� ,&3��7KHVH�QRYHO� LQGLFHV�FDQ�EH�XVHG� LQ� WKH�
SUHGLFWLRQ�RI�,&3�DQG�LWV�DGYHUVH�SHULQDWDO�RXWFRPHV�

��� $OOHQ�$0��.LP�:5��/DUVRQ�--��5RVHGDKO�-.��<DZQ�%3��
0F.HRQ�.��HW�DO��7KH�(SLGHPLRORJ\�RI�/LYHU�'LVHDVHV�8QLTXH�
WR�3UHJQDQF\�LQ�D�86�&RPPXQLW\��$�3RSXODWLRQ�%DVHG�6WXG\��
&OLQ� *DVWURHQWHURO� +HSDWRO�� ������������������H����� (SXE�
���������� GRL�� ��������M�FJK�������������� 3XE0HG� 30,'��
����������3XE0HG�&HQWUDO�30&,'��30&��������

��� /HH�5+��*RRGZLQ�70��*UHHQVSRRQ�-��,QFHUSL�0��7KH�
prevalence of intrahepatic cholestasis of pregnancy in a prima-
ULO\�/DWLQD�/RV�$QJHOHV�SRSXODWLRQ��-�3HULQDWRO�����������������
���� (SXE� ���������� GRL�� ��������VM�MS���������� 3XE0HG�
30,'�����������

��� 7D\\DU� $7�� .R]DOÕ� 6�� <HWNLQ� <LOGLULP� *�� .DUDNXV� 5��
<XNVHO� ,7��(UHO�2��HW�DO��5ROH�RI� LVFKHPLD�PRGL¿HG�DOEXPLQ� LQ�
the evaluation of oxidative stress in intrahepatic cholestasis of 

SUHJQDQF\��7KH�-RXUQDO�RI�0DWHUQDO�)HWDO�	�1HRQDWDO�0HGLFLQH��
��������������������

��� )HQJ�&��/L�:-��+H�5+��6XQ�;:��:DQJ�*��:DQJ�/4��
Impacts of different methods of conception on the perinatal out-
come of intrahepatic cholestasis of pregnancy in twin pregnan-
FLHV��6FL�5HS������������������(SXE�����������GRL����������
V������������������� 3XE0HG� 30,'�� ���������� 3XE0HG�
&HQWUDO�30&,'��30&��������

��� .RVWHUV� $�� .DUSHQ� 6-�� 7KH� UROH� RI� LQÀDPPDWLRQ�
LQ� FKROHVWDVLV�� FOLQLFDO� DQG� EDVLF� DVSHFWV�� 6HPLQ� /LYHU� 'LV��
������������������� (SXE� ���������� GRL�� ��������V������
���������3XE0HG�30,'������������3XE0HG�&HQWUDO�30&,'��
30&��������

��� $OOHQ� .�� -DHVFKNH� +�� &RSSOH� %/�� %LOH� DFLGV� LQGX-
FH� LQÀDPPDWRU\� JHQHV� LQ� KHSDWRF\WHV�� D� QRYHO� PHFKDQLVP�
RI� LQÀDPPDWLRQ� GXULQJ� REVWUXFWLYH� FKROHVWDVLV�� $P� -� 3DW-
KRO�� �������������������� (SXE� ���������� GRL�� ��������M�DM-
SDWK��������������3XE0HG�30,'������������3XE0HG�&HQWUDO�
30&,'��30&��������

��� &DUUDQ]D�/LUD�6��*DUFtD�(VSLQRVD�0��'LIIHUHQFHV� LQ�
WKH� QHXWURSKLO�O\PSKRF\WH� UDWLR� DQG� WKH� SODWHOHW�O\PSKRF\-
WH� UDWLR� LQ�SUHJQDQW�ZRPHQ�ZLWK�DQG�ZLWKRXW�&29,'����� ,QW�-�
*\QDHFRO�2EVWHW�����������������������(SXE�����������GRL��
��������LMJR��������3XE0HG�30,'������������3XE0HG�&HQW-
UDO�30&,'��30&��������

��� +HUVKNR�.OHPHQW�$��+DGL�(��$VDOL�$��6KDYLW�7��:LVHU�$��
+DLNLQ�(��HW�DO��1HXWURSKLOV�WR� O\PSKRF\WHV�UDWLR�DQG�SODWHOHWV�
WR� O\PSKRF\WHV� UDWLR� LQ� SUHJQDQF\��$� SRSXODWLRQ� VWXG\��3/R6�
2QH�������������H���������(SXE�����������GRL����������MRXU-
QDO�SRQH����������3XE0HG�30,'������������3XE0HG�&HQWUDO�
30&,'��30&��������

��� 7DQDFDQ�$��8\DQLN�(��8QDO�&��%HNVDF�06��$�FXW�RII�
YDOXH�IRU�V\VWHPLF�LPPXQH�LQÀDPPDWLRQ�LQGH[�LQ�WKH�SUHGLFWLRQ�
of adverse neonatal outcomes in preterm premature rupture 
RI�WKH�PHPEUDQHV��-�2EVWHW�*\QDHFRO�5HV������������������
���� (SXE� ���������� GRL�� ��������MRJ�������� 3XE0HG� 30,'��
���������

���� %LFRFFD�0-�� 6SHUOLQJ� -'�� &KDXKDQ� 63�� ,QWUDKHSDWLF�
cholestasis of pregnancy: Review of six national and regional 
JXLGHOLQHV��(XU�-�2EVWHW�*\QHFRO�5HSURG�%LRO���������������
���(SXE�����������GRL����������M�HMRJUE��������������3XE0HG�
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levels of monocyte-lymphocyte ratio and platelet-lymphocyte 
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���� &XL�'��=KRQJ�<��=KDQJ�/��'X�+��%LOH�DFLG�OHYHOV�DQG�
risk of adverse perinatal outcomes in intrahepatic cholesta-
VLV� RI� SUHJQDQF\�� $� PHWD�DQDO\VLV�� -� 2EVWHW� *\QDHFRO� 5HV��
��������������������(SXE����������� GRL�� ��������MRJ��������
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UHSDLU��7KH�-RXUQDO�RI�FOLQLFDO�LQYHVWLJDWLRQ��������������������
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RQV�GXULQJ�3UHJQDQF\�DUH�$VVRFLDWHG�ZLWK�'HJUHH�RI�/\PSKR-
penia and Neutrophil to Lymphocyte Ratio on Presentation: A 
0XOWLFHQWHU� &RKRUW� 6WXG\��$P� -� 3HULQDWRO�� �����������������
���� (SXE� ���������� GRL�� ��������V��������������� 3XE0HG�
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���� :LOOLDPVRQ� &�� 0LUDJROL� 0�� 6KHLNK� $EGXO� .DGLU� 6��
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signaling in fetal tissues: implications for intrahepatic cholesta-
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�������������������
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LQ� LQWUDKHSDWLF�FKROHVWDVLV�RI�SUHJQDQF\��D�V\VWHPDWLF�UHYLHZ��
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ABSTRACT

Aim: The aim of the study was to investigate the effect of biochemical markers measured in the 

second trimester of pregnancy outcome in pregnancies with isolated choroid plexus cysts (CPK) 

detected by prenatal ultrasound.

Material and Method: The study was retrospective and was conducted between 2017 and 2022 

DW�(WOLN�=XEH\GH�+DQÕP�*\QHFRORJ\�DQG�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�����SUHJQDQW�ZRPHQ�

ZLWK�LVRODWHG�FKRURLG�SOH[XV�F\VWV�GXULQJ�SUHJQDQF\�DQG����SUHJQDQW�ZRPHQ�ZLWK�QRUPDO�VFUH-

ening and ultrasound were included in the study as a control group.

5HVXOWV��$�WRWDO�RI����SUHJQDQW�ZRPHQ�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$PRQJ�WKH�JURXSV��WKH�0R0�

YDOXH�IRU�XQFRQMXJDWHG�HVWULRO��(���ZDV�ORZHU�LQ�WKH�&3.�JURXS�WKDQ�LQ�WKH�RWKHU�JURXS�DQG�ZDV�

VWDWLVWLFDOO\�VLJQL¿FDQW��'HVSLWH�WKH�GLIIHUHQFH��LW�ZDV�ZLWKLQ�WKH�DFFHSWHG�OLPLWV��7KHUH�ZDV�QR�

VLJQL¿FDQW�VWDWLVWLFDO�GLIIHUHQFH� LQ� WKH�RWKHU�ELRFKHPLFDO�SDUDPHWHUV��S�!��������1R�GLIIHUHQFH�

ZDV�IRXQG�EHWZHHQ�WKH�ELUWK�RXWFRPHV��1R�DEQRUPDOLWLHV�ZHUH�GHWHFWHG�LQ�DQ\�RI�WKH�QHZERUQV�

Conclusion: The risk of a chromosomal abnormality is low in fetuses with isolated CPK and no 

abnormalities in biochemical markers in the serum of the second trimester.

.H\ZRUGV�� &KRURLG� SOH[XV� F\VW�� VFUHHQLQJ� WHVWV�� (��0R0�� 7DUJHWHG� 8OWUDVRQRJUDSK\�� )HWDO�

Anomaly.

ÖZ

$PDo��3UHQDWDO�XOWUDVRQRJUD¿GH�L]ROH�NRURLG�SOHNVXV�NLVWOHUL��.3.��VDSWDQDQ�JHEHOLNOHUGH�LNLQFL�

WULPHVWHUGH�EDNÕODQ�EL\RNLP\DVDO�EHOLUWHoOHUL�LOH�ELUOLNWH�JHEHOLN�VRQXoODUÕ��]HULQH�HWNLVLQLQ�DUDúWÕ-

UÕOPDVÕ�DPDoODQPÕúWÕU��

*HUHoOHU�YH�<|QWHP��dDOÕúPD�UHWURVSHNWLI�RODUDN�GL]D\Q�HGLOPLú�ROXS�����������\ÕOODUÕ�DUDVÕQGD�

(WOLN�=�EH\GH�+DQÕP�.DGÕQ�+DVWDOÕNODUÕ�YH�(÷LWLP�$UDúWÕUPD�+DVWDQHVL¶QGH�\DSÕOPÕúWÕU��*HEHOL-

÷LQGH�L]ROH�NRURLG�SOHNVXV�NLVWL�VDSWDQDQ����JHEH�NDGÕQ�YH�WDUDPD�YH�XOWUDVRQRJUD¿VL�QRUPDO�RODQ�

���JHEH�NDGÕQ�NRQWURO�JUXEX�RODUDN�oDOÕúPD\D�GDKLO�HGLOPLúWLU��

%XOJXODU��dDOÕúPD\D�WRSODP����JHEH�NDGÕQ�GDKLO�HGLOPLúWLU��*UXSODU�DUDVÕQGD�XQNRQMXJH�(VWULRO�

�(���0R0�.3.�RODQ�JUXSWD�GL÷HU�JUXED�J|UH�G�ú�N�YH� LVWDWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��

)DUNOÕOÕ÷D�UD÷PHQ�GH÷HUOHU�NDEXO�HGLOHQ�VÕQÕUODU�DUDVÕQGD�EXOXQPXúWXU��'L÷HU�EL\RNLP\DVDO�SDUD-

PHWUHOHU�DoÕVÕQGDQ�DQODPOÕ�LVWDWLNVHO�IDUN�EXOXQPDPÕúWÕU��S!�������'R÷XP�VRQXoODUÕ�DUDVÕQGD�IDUN�

EXOXQDPDPÕúWÕU��+LoELU�\HQLGR÷DQGD�DQRPDOL�VDSWDQPDPÕúWÕU��

6RQXo��øNLQFL�WULPHVWHU�VHUXP�EL\RNLP\DVDO�EHOLUWHoOHULQGH�KHUKDQJL�ELU�|]HOOLN�VDSWDQPD\DQ�YH�

L]ROH�.3.�EXOXQDQ�IHW�VOHUGH�NURPR]RPDO�DQRPDOL�ULVNL�G�ú�NW�U��

$QDKWDU�.HOLPHOHU��.RURLG�SOHNVXV�NLVWL��7DUDPD� WHVWOHUL��8QNRQMXJH�(��0R0��+HGHIH�<|QHOLN�

8OWUDVRQRJUD¿��)HWDO�$QRPDOL��
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BULGULAR
GEREÇLER VE YÖNTEM 

.RURLG�SOHNVXV�NLVWL��.3.��PLG�WULPHVWHU�IHWDO�XOWUDVRQRJUD¿�LOH�
WDQÕ�DODQ�YH�VÕN�J|U�OHQ�DQRPDOLOHUGHQGLU�YH�WRSOXPGD�J|U�OPH�
VÕNOÕ÷Õ�����������DUDVÕQGD�GH÷LúPHNWHGLU��2OXúXP�SDWR¿]\ROR-
MLVLQGH� IHWDO� KD\DWWD� ��� KDIWDGD� NRURLG� \DSÕODU� RUWD\D� oÕNDU� YH�
LoHULVL�\DODQFÕ�oRN�NDWOÕ�HSLWHO�LOH�G|úHQLU��*HOLúLP�LOHUOHUOHGLNoH�
YLOOXVODU�ROXúXU�YH�EXQODUÕQ�DUDVÕQGD�NLVWLN�\DSÕODU�ROXúDELOLU�������
øOHUOH\HQ� G|QHPGH� VSRQWDQ� UH]RO�V\RQD� X÷UDPDVÕ� EHNOHQHQ�
EX�IHWDO�NUDQLDO�XOWUDVRQRJUD¿N�EXOJX�|]HOOLNOH�7UL]RPL����GH�VÕN�
J|U�OPHVL�LOH�NOLQLV\HQOHU�DoÕVÕQGDQ�GLNNDW�HGLOPHVL�JHUHNHQ�ELU�
GXUXPGXU�������+DOHQ�OLWHUDW�UGHNL�WDUWÕúPDOÕ�VRQXoODUD�UD÷PHQ�
ED]Õ�DUDúWÕUPDFÕODU�LOHUL�LQFHOHPH�\DSPDNWD�LNHQ�ED]ÕODUÕ�LVH�WD-
NLS� VHoHQH÷LQL� J�QGHPGH� WXWPDNWDGÕU� �������'L÷HU� DQRPDOLOHU�
HúOLN� HWPHGL÷L� GXUXPGD� REVWHWULV\HQOHU� LOHUL� JHQHWLN� LQFHOHPH�
\HULQH����WULPHVWHUGH�\DSÕODQ�KHGHÀHQPLú�XOWUDVRQRJUD¿\L�NXO-
ODQPDNWDGÕU�������*HQHWLN�WDUDPD�LoLQ�\DSÕODQ�WDUDPD�WHVWOHULQLQ�
J�YHQLOLUOL÷L� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %LULQFL� WULPHVWHU� WDUDPD�
WHVWLQLQ� J�YHQLOLUOLN� RUDQÕ�������� DUDVÕQGDGÕU�� ��� WULPHVWHU� EL-
\RNLP\DVDO�EHOLUWHoOHUL�LOH�WUL]RPLOHU�YH�Q|UDO�W�S�GHIHNWOHULQGHNL�
ULVN� DUWÕúÕ� WHVSLW� HGLOHELOLU� YH� J�YHQLOLUOLOLN� RUDQODUÕ� ��� WULPHVWHU�
WDUDPD�WHVWOHULQGHQ�G�ú�NW�U������

%X� oDOÕúPDQÕQ� ELULQFLO� DPDFÕ� PLG�WULPHVWHUGH� L]ROH� .3.� RODQ�
KDVWDODUÕQ����WULPHVWHU�WDUDPD�WHVWOHULQGHNL�EL\RNLP\DVDO�EHOLU-
WHoOHU�LOH�LOLúNLVLQL�VDSWDPDN�ROXS�LNLQFLO�DPDFÕ�LVH�EX�IHWXVODUÕQ�
WDNLEL�YH�QHRQDWDO�VRQXoODUÕQÕ�VDSWDPDNWÕU��7HN�PHUNH]�UHWURV-
SHNWLI�YHULQLQ�VXQXOPDVÕ�SODQODQPÕúWÕU��

dDOÕúPD� UHWURVSHNWLI� NHVLWVHO� ELU� oDOÕúPD� RODUDN� SODQODQPÕú�
ROXS��(WOLN�=�EH\GH�+DQÕP�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP��(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVL¶QGH�\DSÕOPÕúWÕU��dDOÕúPD\D� WRSODP����
JHEH�NDGÕQ�GDKLO�HGLOGL���dDOÕúPD�EDúODPDGDQ�|QFH�.XUXPVDO�
øQFHOHPH�.XUXOX�RQD\Õ�DOÕQGÕ��(WOLN�=�EH\GH�+DQÕP�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVL�(WLN�(QVWLW�V���7ÕSWD�8]PDQOÕN�(÷LWLP�.X-
UXOX�������������.DUDU�1R���������

dDOÕúPD�JUXEXQD���2FDN��������2FDN������\ÕOODUÕ�DUDVÕQGD��
JHEHOL÷LQGH�L]ROH�IHWDO�.3.�QHGHQL�LOH�WDNLS�HGLOHQ����JHEH�ND-
GÕQ�YH�XOWUDVRQRJUD¿N�GH÷HUOHQGLUPHGH�HN�LQWUDNUDQL\DO�SDWRORML�
VDSWDQPD\DQ�� QRUPDO� IHWDO� Q|URDQDWRPL\H� VDKLS� ��� VD÷OÕNOÕ�
JHEH�NDGÕQ�NRQWURO�JUXEX�RODUDN�GDKLO�HGLOPLúWLU��+DVWDODUÕQ�.3.�
WDQÕVÕ�DQÕQGD�XOWUDVRQRJUD¿�HVQDVÕQGD� UXWLQ�|Oo�OHQ�ELSDULHWDO�
oDS��%3'���EDú�oHYUHVL��+&���NDUÕQ�oHYUHVL��$&��YH�IHPXU�X]XQ-
OX÷X� �)/�� JLEL� GH÷HUOHU�� NLVWOHULQ� ER\XWX�� \DSÕOPÕúVD� NDU\RWLS�

DQDOL]L��HúOLN�HGLOHQ�DQRPDOLOHU��WHVELW�HGLOGL÷L�KDIWD���oO��WDUDPD�
WHVWLQGH�WHVELW�HGLOHQ�DOID�IHWR�SURWHLQ��$)3���|VWULRO��(���YH�LQ-
VDQ�NRU\RQLN�JRQDGRWURSLQ��K&*��GH÷HUOHUL��SUHQDWDO�YH�GR÷XP�
VRQXoODUÕ�KDVWDQH�YHUL�WDEDQÕQGDQ�DOÕQPÕúWÕU��*UXSODU�DUDVÕQGD�
�oO��WDUDPD�WHVWLQGHNL�SDUDPHWUHOHU��$)3�0R0��+&*�0R0��(��
0R0�� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷Õ� LQFHOHQPLúWLU��
0XOWLIHWDO� JHEHOLNOHU�� LQWUDNUDQLDO� NDQDPD��Q|UDO� W�S�GHIHNWOHUL-
QH�VDKLS�JHEHOLNOHU��JHVWDV\RQHO�GLDEHWHV�PHOOLWXV��RPIDORVHO��
JDVWURúL]LV� JLEL� DEGRPLQDO� GXYDU� GHIHNWOHUL� JLEL� �oO�� WDUDPD�
WHVWL�GH÷HUOHULQL�HWNLOH\HELOHFHN�GXUXPODU�YH�GR÷XP�VRQXoODUÕQD�
XODúÕODPD\DQ�KDVWDODU�oDOÕúPD\D�GDKLO�HGLOPHPLúWLU��+DVWDODUÕQ�
ELOJLOHUL�VDNOÕ�WXWXOPXúWXU��

øVWDWLNVHO�$QDOL]�

øVWDWLVWLNVHO� DQDOL]� 6366� �,%0� 6366� 6WDWLVWLFV� ���� SURJUDPÕ�
NXOODQÕODUDN�\DSÕOGÕ��6RQXoODUÕ�\RUXPODPDN�LoLQ�IUHNDQV�WDEORODUÕ�
NXOODQÕOPÕúWÕU��'H÷LúNHQOHULQ�QRUPDO�GD÷ÕOÕS�GD÷ÕOPDGÕ÷ÕQÕ�EHOLU-
OHPHN�LoLQ�J|UVHO��KLVWRJUDP��RODVÕOÕN�JUD¿NOHUL��YH�DQDOLWLN�\|Q-
WHPOHU� �.ROPRJURY�6LPLUQRY�6KDSLUR�:LON¶� WHVWL�� NXOODQÕOPÕúWÕU��
1RUPDO� GD÷ÕOPD\DQ� VD\ÕVDO� YHULOHU� LoLQ� PHG\DQ� YH� oH\UHNOHU�
�4��4���NXOODQÕODUDN�EHWLPVHO�DQDOL]OHU�\DSÕOPÕúWÕU��%X�SDUDPHW-
UHOHUL�JUXSODU�DUDVÕQGD�NDUúÕODúWÕUPDN�LoLQ�.UXVNDO�:DOOLV�WHVWOHUL�
\DSÕOGÕ��%D÷ÕPVÕ]�SDUDPHWULN�ROPD\DQ�JUXSODUÕQ�NDUúÕODúWÕUÕOPD-
VÕ� LoLQ�0DQQ�:KLWQH\�8� WHVWL� NXOODQÕOGÕ��.DWHJRULN�GH÷LúNHQOHU�
LoLQ�IUHNDQV�YH�\�]GH�NXOODQÕODUDN�WDQÕPOD\ÕFÕ�DQDOL]OHU�\DSÕOGÕ��
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHU��NL�NDUH�WHVWL�NXOODQÕOD-
UDN�DQDOL]�HGLOGL�� øVWDWLVWLNVHO�|QHPL�DQODPDN� LoLQ�JHQHO�RODUDN�
��¶OLN�ELU�WLS�,�KDWD�G�]H\L�NXOODQÕOGÕ������¶WHQ�N�o�N�ELU�S�GH÷H-
ULQLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�VRQXo�J|VWHUGL÷L�NDEXO�HGLOGL�

ø]ROH�.3.�EXOXQDQ����IHWXV�YH����7ULPHVWDU�KHGHÀHQPLú�XOWUD-
VRQRJUD¿VL�QRUPDO�RODQ����IHWXV�NDUúÕODúWÕUÕOGÕ��.3.�VÕ�EXOXQDQ�
JHEHOLNOHUGH�RUWDODPD�DQQH�\DúÕ�PHGLDQ��������������LNHQ�NRQW-
URO�JUXEXQGD�PHGLDQ�\Dú��������������LGL��9XF�W�NLWOH�LQGHNVOHUL�
�VLJDUD�NXOODQÕPÕ��SULPLSDULWH��$)3�0R0��+&*�0R0��SULPHU�VH-
]DU\HQ� LOH�GR÷XP��GR÷XP�KDIWDVÕ� YH�GR÷XP�NLORVX�DoÕVÕQGDQ�
LNL� JUXS� DUDVÕQGD� LVWDWLNVHO� IDUN� EXOXQDPDGÕ� �S!������� (VWULRO�
0R0�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�ø]ROH�.3.�VÕ�EXOXQDQ�JUXSWD�PH-
GLDQ�0R0�GH÷HUL�����������������LNHQ�NRQWURO�JUXEXQGD�PHGLDQ�
0R0�GH÷HUL������������������LGL�YH�LVWDWLNVHO�RODUDN�DQODPOÕ\GÕ�
�S����������%X�IDUNOÕOÕN�ROPDVÕQD�UD÷PHQ�0R0�GD÷ÕOÕPÕ�KHU� LNL�
JUXSWD�GD�QRUPDO�NDEXO�HGLOHQ�GH÷HUOHU��DUDVÕQGD\GÕ���7DEOR���

*ø5øù
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Tablo-1 +DVWDODUÕQ�*HQHO�g]HOOLNOHUL

ø]ROH�.3.�RODQ�JHEHOHULQ�|]HOOLNOHULQH�EDNÕOGÕ÷ÕQGD�WDQÕ�KDIWDVÕ�PHGLDQ����������������WDQÕGD�PHGLDQ�%3'������PP��������PP���
PHGLDQ�+&����PP��������PP���PHGLDQ�)/������PP��������PP���LGL����KDVWD\D�DPQL\RVHQWH]�\DSÕOGÕ�YH�DUUD\�WHVWL�oDOÕúÕOPDGÕ��
*HQHWLN�DQRPDOL�VDSWDQPDGÕ��.LVW�ER\XWX����PP�µGHQ�E�\�N���KDVWD�������YDUGÕ�YH��ELODWHUDOLWH�RUDQÕ���KDVWD�LOH�������LGL��'R÷XP�
VRQUDVÕ�KLoELU�\HQLGR÷DQGD�DQRPDOL�VDSWDQPDGÕ���7DEOR���

7DEOR���.3.�2ODQ�*HEHOHULQ�g]HOOLNOHUL

KPK olan gebeler (n=32)

Median (Min-Max)

Kontrol grubu (n =31)

Median (Min-Max)

p deáHUL�

zĂƔ��;ǇóO� 27.4 ( 18-41) 28.9  ( 19-39  ) 0.22

BMI ( kg/m2) 25.7 (19-32) 26.5  (18-39) 0.96

Sigara  (n,%) 9(%28) 6( 19.4) 0.41

Primiparite (n,%) 7  (%21) 5  ( %16) 0.56

AFP MoM 1.25 (0.59-11  ) 1.02 (0.08-2,69 ) 0.79

E3 MoM 1.0 (0.56-1.82) 0.69 (0.26-1.86) 0.00*
HCG MoM 1.06 (  0.43-3.5  ) 1.15 ( 0.3-2.09 ) 0.09

Primer C/S  (n,%) 8 ( %25) 5  ( %16) 0.38

�ŽŒƵŵ�ŚĂŌĂƐŦ 38.1  (34-42) 38.4 ( 37-41) 0.83

�ŽŒƵŵ�<ŝůŽƐƵ�;ŐƌĂŵͿ 3293 ( 2300-4120) 3014 (2270-3770) 0.01*

Median (Min-Max) 
7DQÕ�+DIWDVÕ 19.8 (17-28)  
7DQÕGD�%3'��PP� 46.5 ( 37-70)
7DQÕGD�+&��PP� 60 (46-82) 
7DQÕGD�$&��PP� 152 (121-296)
7DQÕGD�)/��PP�� 31.5 ( 22-53)
$PQL\RVHQWH]�VD\ÕVÕ��Q��� ����������
.LVW�ER\XWX����PP�GHQ�E�\�N� ��������
%LODWHUDO�NLVW� ��������

%3'�%LSDULHWDO�'LDPHWHU��+&�EDġ�©HYUHVL��$&�*¸vde ©HYUHVL��)/�)HPXU�8]XQOXáX

7$57,ù0$�

8OWUDVRQRJUD¿N�VRIW�EHOLUWHoOHU�ELULQFL�YH�LNLQFL�WULPHVWHU�WDUDPD�
WHVWOHUL� LOH� HOGH� HGLOHQ� EL\RNLP\DVDO� GH÷HUOHU� LOH� NRUHOH� HGLOLS�
J�Q�P�]� REVWHWULVLQGH� NXOODQÕOPDNWDGÕU�� øON� WULPHVWHU� XOWUDVR-
QRJUDPGD�IHWDO�EH\LQ�\DSÕODUÕ�GH÷HUOHQGLULOHELOPHNWH�YH�\DSÕVDO�
DQRPDOLOHU� DoÕVÕQGDQ� |QHP� DU]� HWPHNWHGLU�� (N]HQVHIDOL�� KR-
ORSURVHQVHIDOL�JLEL�FLGGL�EH\LQ�DQDPROLOHULQLQ�\DQÕVÕUD�.3.�JLEL�
VÕN�J|U�OHQ�EDVLW�ROXúXPODUD�WDQÕ�NRQXODELOPHNWHGLU��$QFDN�.3.�
\|QHWLPL�NOLQLV\HQOHU�DUDVÕQGD�WDUWÕúPDOÕGÕU��%X�oDOÕúPD�LOH�L]ROH�
RODUDN�VDSWDQDQ�.3.¶ODUGD�NOLQLV\HQOHULQ�IHWDO�DQRSORLGL�LOH�NDU-
úÕODúPDODUÕQÕQ�oRN�QDGLU�ROGX÷X�YH�EX�GXUXPXQ�KDVWD�\|QHWLPL�
YH�DLOHQLQ�ND\JÕODUÕQÕ�JLGHUPHNWH�GDKD�GR÷UX�J�QFHO�ELOJLOHU�LOH�
WDNLEH�GHYDP�HGLOPHVLQLQ�X\JXQ�ELU�VHoHQHN�RODELOHFH÷L�DoÕVÕQ-

GDQ�|QHPOLGLU�

6XOOLYLDQ�YH�DUN��������KDIWD�DUDVÕ�WDQÕ�NR\GXNODUÕ�����.3.�EX-
OXQDQ�IHWXVGD���JUXS�úHNOLQGH�KDVWDODUÕ�D\ÕUPÕúODUGÕU��%XQD�J|UH�
���*UXSWD����.3.�EXOXQDQ�IHW�V��EL\RNLP\DVDO�WDUDPD�WHVWOHUL�
\DSPDGDQ�L]OHPLúOHUGLU�����WDQHVL�L]ROH�RODUDN�J|U�OP�ú�YH�Hú-
OLN�HGHQ�DQRPDOL�ROPDGÕ÷ÕQGD�NURPR]RPDO�RODUDN�EX�IHWXVODUÕQ�
QRUPDO�RODUDN�GR÷GX÷XQX�VDSWDPÕúODUGÕU��*UXS���µGH�LVH�EL\R-
NLP\DVDO� WHVWOHUL� \DSÕODQ����.3.�EXOXQDQ� IHW�VWH� L]ROH�RODUDN�
L]OHQHQ�OH]\RQ����KDVWDGD�YDUGÕ�YH�EX�KDVWDODUÕQ����WDQHVLQGH�
KHUKDQJL�ELU�IHWDO�NURPR]RPDO�DQRPDOL�VDSWDQPDGÕ��*UXS��¶GH�
LVH�KHP�EL\RNLP\DVDO�KHP�GH�DPQL\RVHQWH]�YH�JHQHWLN�NRQV�O-
WDV\RQX�\DSÕODQ����.3.�EXOXQDQ� IHWXVXQ���� � WDQHVLQGH� L]ROH�
.3.�EXOXQGX�YH�EXQODUÕQ�GR÷XP�VRQXoODUÕ�QRUPDO�LGL������%L\R-
NLP\DVDO� WHVW�GH÷HUOHULQGH�QRUPDO�GÕúÕ�EXOJX�YHUHQ�IHW�VOHUGH�
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DQRPDOL� VDSWDQPD� RUDQÕ� DUWPDNWD\GÕ�� dDOÕúPDGD� L]ROH� .3.�
EXOXQDQ����IHWXVGDQ���WDQHVLQH�������DPQL\RVHQWH]�\DSÕOPÕú-
WÕU�YH�EXQODUÕQ�KLoELULQGH�DQRPDOL�VDSWDQPDPÕúWÕU���0RUFRV�YH�
DUN������L]ROH�.3.�EXOXQDQ�IHWXVXQ�����WDQHVLQH�DPQL\RVHQWH]�
\DSPÕú�YH�EXQODUÕQ�KLoELULQGH�DQRUPDO�NDU\RWLS�VDSWDQPDPÕúWÕU�
������dDOÕúPDPÕ]GD�EHQ]HU�úHNLOGH�DQPL\RVHQWH]�\DSÕODQ�ROJX-
ODUGD�NDU\RWLS�QRUPDO�L]OHQPLúWLU��+DVWDODUD�\DSÕODQ����WULPHVWHU�
WDUDPD� WHVWOHULQGH� EL\RNLP\DVDO� EHOLUWHoOHUGH� J|U�OHQ� ELU� ULVN�
DUWÕúÕQGD�NOLQLV\HQOHU�LOHUL�LQFHOHPH�LoLQ�DLOH\L�ELOJLOHQGLUPHNWHGLU�
�����dDOÕúPDGD�\DSÕODQ����WULPHVWHU�WHVWOHULQGH�EL\RNLP\DVDO�EH-
OLUWHoOHU�QRPDO�NDEXO�HGLOHQ�VÕQÕU�GH÷HUOHU�DUDVÕQGD�EXOXQPDN-
WD\GÕ�YH�NOLQLV\HQOHU�\LQH�GH�EX�NRQXGD�DLOH\L�ELOJLOHQGLUGLOHU���

'LDQD�/��YH�DUN������L]ROH�.3.�EXOXQDQ�YH�DPQL\RVHQWH]�\DS-
WÕNODUÕ�ELU�oDOÕúPDGD���KDVWDGD�NLVW�ER\XWX�!��PP��]HULQGH�RO-
PDVÕ��]HULQH�7���VDSWDGÕ������dDOÕúPDPÕ]GD���KDVWDGD����PP�
�]HULQGHNL� .3.� RODQ� ROJX\D� DPQL\RVHQWH]� \DSÕOGÕ� YH� QRUPDO�
NDU\RWLS�VDSWDQGÕ��%XQXQ�QHGHQL�oDOÕúPD\D�GDKLO�HGLOHQ�KDVWD�
VD\ÕVÕQÕQ�D]�ROPDVÕ�RODELOLU��$\UÕFD�oDOÕúPDPÕ]GD�����RUDQÕQGD�
ELODWHUDOLWH�J|U�OG���/LWHUDW�UH�EDNÕOGÕ÷ÕQGD�XQLODWHUDOLWH�YH�ELOD-
WHUDOLWH�RUDQÕ�EHQ]HUGLU�YH�L]ROH�RODUDN�J|U�OG�÷�QGH�ULVN�DUWÕúÕ�
GD�EHQ]HUGLU�������

7UL]RPL����ELU�oRN�IHWDO�DQRPDOLQLQ�ELU�DUD\D�JHOGL÷L�NURPR]RPDO�
ELU�DQRPDOLGLU��.OLQLV\HQOHULQ�VHoHQHNOHUL�DUDVÕQGD�EL\RNLP\DVDO�
EHOLUWHoOHU� LOH� ELUOLNWH� KHGHÀHQPLú� XOWUDVRQRJUD¿� EXOXQPDOÕGÕU�
������%LOLQGL÷L��]HUH�ELULQFL�YH�LNLQFL�WULPHVWHU�WDUDPD�WHVWOHULQLQ�
J�YHQLOLUOLOÕN�RUDQÕODUÕ�VÕUDVÕ\OD�����YH�GDKD�G�ú�NW�U��&HOO�IUHH�
'1$�µGD�LVH�EX�RUDQODU�oRN�GDKD�\�NVHNWLU��%XQD�UD÷PHQ�NOLQLV-
\HQOHU�KHU�GDLP�XOWUDVRQRJUD¿�EHOLUWHoOHUH�LKWL\Do�GX\PDNWDGÕU�
YH�EXQODUÕQ�ELU�DUDGD�EXOXQPDVÕ�LOHUL�LQFHOHPH�LoLQ�LQYD]LY�WHVWOHU�
GH�ROPDN��]HUH�NOLQLV\HQ�LoLQ�WDQÕ\D�JLGHQ�DGÕPODU�WRSOXOX÷XGXU��
<DNÕQ�G|QHPH�GDPJDVÕQÕ�YXUDQ�&HOO�IUHH�'1$�LVH�LON�WULPHVWHU�
IHWDO�WDUDPD�WHVWOHUL�LOH�ULVN�DUWÕúÕQGD�J�YHQLOLUOLN�RUDQÕ�\�NVHNOL÷L�
ile klinisyenler için uygun hasta grubunda maliyet etkin bir test 
RODUDN�X\JXODQPDNWDGÕU������dDOÕúPDGDNL�W�P�KDVWDODU�WHUVL\HU�
PHUNH]GH�WDQÕ�DOPÕú�ROXS�EL\RNLP\DVDO�EHOLUWHoOHUL�QRUPDO�RODQ�
KDVWDODUGDQ� ROXúPXúWXU� YH� L]ROH� .3.� EXOXQPDVÕQD� UD÷PHQ�
ROJXODU�SHULQDWRORML� X]PDQÕ� WDUDIÕQGDQ�GL÷HU� VRIW� EHOLUWHoOHU� YH�
\DSÕVDO�DQRPDOL�DoÕVÕQGDQ�GHWD\OÕ�GH÷HUOHQGLULOPLúWLU��

dDOÕúPDQÕQ�J�oO��\|QOHUL�KRPRMHQ�ELU�JUXS�ROPDVÕ�YH�KDVWDODUÕQ�
WDUDPD�WHVWOHULQLQ�YH�GR÷XPXQXQ�WHUVL\HU�PHUNH]GH�\DSÕOPDVÕ-
GÕU��dDOÕúPDQÕQ�J�oV�]�\|Q��GR÷DVÕ�JHUH÷L� UHWURVSHNWLI�ROPD-
VÕGÕU��

Sonuç olarak 2. Trimester biyokimyasal tarama testi normal 
RODQ�YH�L]ROH�.3.�EXOXQDQ�JHEHOHUGH�NURPR]RPDO�DQRPDOL�ULVNL�
oRN�G�ú�NW�U�YH�KHGHÀHQPLú�XOWUDVRQRJUD¿GH�HúOLN�HGHQ�GL÷HU�

DQRPDOL�YDUOÕ÷Õ�GLNNDWOL�DUDúWÕUÕOPDOÕGÕU��

��� 9LQW]LOHRV�$0��&DPSEHOO�:$��5RGLV�-)��*X]PDQ�(5��
6PXOLDQ�-&��.QXSSHO�5��7KH�XVH�RI�VHFRQG�WULPHVWHU�JHQHWLF�
sonogram in guiding clinical management of patients at risk for 
IHWDO�WULVRP\�����2EVWHW�*\QHFRO����������������

��� 1LFRODLGHV��.�+���5RGHFN��&�+���*RVGHQ��&�0����������
5DSLG� NDU\RW\SLQJ� LQ� QRQ�OHWKDO� IHWDO� PDOIRUPDWLRQV�� /DQFHW��
�������

��� *DEULHOOL�6��5HHFH�($��3LOX�*��HW�DO��7KH�FOLQLFDO�VLJ-
QL¿FDQFH�RI� SUHQDWDOO\� GLDJQRVHG�FKRURLG�SOH[XV� F\VWV��$P�-�
2EVWHW�*\QHFRO�������������������

��� �%HQDFHUUDI�%5��+DUORZ�%��)ULJROHWWR�)'�-U��$UH�FKRUR-
id plexus cysts an indication for second-trimester amniocente-
VLV"�$P�-�2EVWHW�*\QHFRO�����������������

��� %HVWZLFN�-3��+XWWO\�:-��:DOG�1-��'HWHFWLRQ�RI�WULVRP\�
���DQG�WULVRP\����XVLQJ�¿UVW�DQG�VHFRQG�WULPHVWHU�'RZQ¶V�V\-
QGURPH�VFUHHQLQJ�PDUNHUV��-�0HG�6FUHHQ�������-XQ����������
����GRL����������������������������(SXE������0D\�����(UUD-
WXP�LQ��-�0HG�6FUHHQ�������0DU�������������30,'�����������

��� 6XOOLYDQ� $�� *LXGLFH� 7�� 9DYHOLGLV� )�� 7KLDJDUDMDK� 6��
&KRURLG�SOH[XV�F\VWV��,V�ELRFKHPLFDO�WHVWLQJ�D�YDOXDEOH�DGMXQ-
FW� WR� WDUJHWHG� XOWUDVRQRJUDSK\"�$P� -� 2EVWHW� *\QHFRO�� �����
$XJ��������������

��� 0RUFRV�&/��3ODWW�/'��&DUOVRQ��'(��HW�DO��7KH�LVRODWHG�
FKRURLG�SOH[XV�F\VW��2EVWHW�*\QHFRO��������������

��� 6QLMGHUV� 5,�� 6KDZD� /�� 1LFRODLGHV� .+�� )HWDO� FKRURLG�
SOH[XV�F\VWV�DQG�WULVRP\�����DVVHVVPHQW�RI�ULVN�EDVHG�RQ�XOWUD-
VRXQG�IPGLQJV�DQG�PDWHUQDO�DJH��3UHQDW�'LDJQ��������������
27

��� *UD\�'/��:LQERUQ�5&��6XHVVHQ�7/��&UDQH�-3��,V�JH-
netic amniocentesis warranted when isolated choroid plexus 
F\VWV�DUH�IRXQG"�3UHQDW�'LDJQ�������1RY���������������

���� &KLWNDUD�8��&RJVZHOO�&��1RUWRQ�.��:LONLQV�,$��0HKDOHN�
.��%HUNRZLW]�5/��&KRURLG�SOH[XV�F\VWV� LQ� WKH� IHWXV��D�EHQLJQ�
DQDWRPLF�YDULDQW�RU�SDWKRORJLF�HQWLW\"�5HSRUW�RI����FDVHV�DQG�
UHYLHZ�RI�WKH�OLWHUDWXUH��2EVWHW�*\QHFRO�������$XJ�������������

���� 6RFLHW\�IRU�0DWHUQDO�)HWDO�0HGLFLQH��60)0���(OHFWUR-
QLF�DGGUHVV��SXEV#VPIP�RUJ��3UDEKX�0��.XOOHU�-$��%LJJLR�-5��
6RFLHW\�IRU�0DWHUQDO�)HWDO�0HGLFLQH�&RQVXOW�6HULHV������(YDOX-
ation and management of isolated soft ultrasound markers for 
DQHXSORLG\� LQ� WKH� VHFRQG� WULPHVWHU�� �5HSODFHV�&RQVXOWV� �����
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6LQJOH�XPELOLFDO�DUWHU\��2FWREHU������������,VRODWHG�HFKRJHQLF�
ERZHO�GLDJQRVHG�RQ�VHFRQG�WULPHVWHU�XOWUDVRXQG��$XJXVW�������
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IHWDO�FKRURLG�SOH[XV�F\VWV��$SULO������������,VRODWHG�HFKRJHQLF�
LQWUDFDUGLDF�IRFXV��$XJXVW��������$P�-�2EVWHW�*\QHFRO�������
2FW��������%��%����

���� &DUOVRQ�/0��9RUD�1/��3UHQDWDO�'LDJQRVLV��6FUHHQLQJ�
DQG� 'LDJQRVWLF� 7RROV�� 2EVWHW� *\QHFRO� &OLQ� 1RUWK� $P�� �����
-XQ���������������
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Evaluation of the Mode of Delivery According to the Robson Classification System During the Covid-19 Pandemic
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ABSTRACT

Aim: To show the change in the rates of vaginal delivery and cesarean section during the Co-

vid-19 Pandemic in Ankara City Hospital. 

Materials and Method: This cross-sectional study included pregnant women who gave birth 

between 37 and 42 gestational weeks. Cesarean birth rates for each of the 10 Robson catego-

ries, compared between Covid-19 and before Covid-19 groups.

Results: 21366 pregnant women were included in the study. The cesarean section rates were 

examined by dividing the patients who gave birth during covid -19 into two groups those who 

were infected with covid and those who were not. During the Covid-19 pandemic, women with 

previous CS (Robson group 5) and the nulliparous women who had spontaneous labor with 

a cephalic presentation at term (Robson group 1) were the most common contributors to the 

global CS rate, 21,68% and 6.5%, respectively regardless of being infected with Covid-19. Si-

milarly, Robson group 5 makes the greatest contribution to the overall cesarean section rate (% 

21,68) when we evaluate the patients by separating them as covid positive and covid negative.

Conclusion: At the beginning of the epidemic higher rates of cesarean section are expected in 

the group of pregnant women with Covid-19 infection due to our limited knowledge. Although 

the mother’s infection complicates the delivery, the timing and mode of delivery should be indi-

vidualized according to the clinical condition of the pregnant woman, the week of gestation, and 

the condition of the fetus.  

.H\�:RUGV��&HVDUHDQ�VHFWLRQ��&29,'�����'HOLYHU\�PRGH��5REVRQ�FODVVL¿FDWLRQ

ÖZ

$PDo��$PDFÕPÕ]�$QNDUD�ùHKLU�+DVWDQHVL¶QGH�&RYLG����3DQGHPL�V�UHFLQGH�YDMLQDO�YH�VH]DU\HQ�

GR÷XP�RUDQODUÕQGDNL�GH÷LúLPL�J|VWHUPHNWLU��

*HUHoOHU�YH�<|QWHP��%X�NHVLWVHO�oDOÕúPD\D�������JHEHOLN�KDIWDODUÕ�DUDVÕQGD�GR÷XP�\DSDQ�JHEH-

OHU�GDKLO�HGLOGL��5REVRQ����NDWHJRULVLQLQ�KHU�ELUL�LoLQ�VH]DU\HQOH�GR÷XP�RUDQODUÕ��&RYLG����|QFHVL�

YH�&RYLG����G|QHPOHUL�DUDVÕQGD�NDUúÕODúWÕUÕOGÕ��

%XOJXODU��dDOÕúPD\D�������JHEH�GDKLO�HGLOGL��&RYLG�����V�UHFLQGH�GR÷XP�\DSDQ�KDVWDODU��&R-

YLG�SR]LWLI�RODQODU�YH�ROPD\DQODU�RODUDN�LNL�JUXED�D\UÕODUDN�VH]DU\HQ�RUDQODUÕ�LQFHOHQGL��&RYLG����

SDQGHPLVL� VÕUDVÕQGD�� GDKD�|QFH� VH]DU\HQ�JHoLUPLú� NDGÕQODU� �5REVRQ�JUXS���� YH� WHUPGH�EDú�

SUH]HQWDV\RQX�LOH�VSRQWDQ�GR÷XP�\DSPÕú�QXOOLSDU�NDGÕQODU��5REVRQ�JUXS�����VÕUDVÕ\OD��������

LOH������ LOH�&RYLG����ROXS�ROPDGÕ÷ÕQD�EDNÕOPDNVÕ]ÕQ� W�P�VH]DU\HQ�RUDQÕQD�HQ�\D\JÕQ�NDWNÕGD�

EXOXQDQODUGÕ��$\QÕ�úHNLOGH�KDVWDODUÕ�&RYLG�SR]LWLI�YH�&RYLG�QHJDWLI�RODUDN�D\ÕUDUDN�GH÷HUOHQGLUGL÷L-

PL]GH�GH�W�P�VH]DU\HQ�RUDQÕQD�HQ�E�\�N�NDWNÕ\Õ�5REVRQ�JUXS���\DSPDNWDGÕU����������

�6RQXo��6DOJÕQÕQ�EDúODQJÕFÕQGD�VÕQÕUOÕ�ELOJLPL]�QHGHQL\OH�&RYLG����HQIHNVL\RQX�RODQ�JHEH�JUX-

EXQGD�GDKD�\�NVHN�VH]DU\HQ�RUDQODUÕ�EHNOHQPHNWH\GL��$QQHGH�YDU�RODQ�HQIHNVL\RQ��GR÷XPX�

]RUODúWÕUVD�GD�GR÷XPXQ�]DPDQODPDVÕ�YH�úHNOL�JHEHQLQ�NOLQLN�GXUXPXQD��JHEHOLN�KDIWDVÕQD�YH�
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INTRODUCTION MATERIALS AND METHOD

7KH�5REVRQ�7HQ�*URXS�&ODVVL¿FDWLRQ� 6\VWHP� �57*&6�� LV� D�
FODVVL¿FDWLRQ� V\VWHP�XVHG� WR� GHWHUPLQH� WKH� UDWH� RI� FHVDUHDQ�
section among women with different obstetric characteristi-
FV�REMHFWLYHO\� LQ�WHUPV�RI�FHVDUHDQ�LQGLFDWLRQV������7KH�:RUOG�
Health Organization (WHO) recommends RTGCS as a global 
standard for monitoring, comparing, and evaluating cesarean 
section rates in healthcare institutions. RTGCS has been used 
in clinics in Turkey since May 2012. It is used to determine the 
rate of cesarean section among women with different obstetric 
characteristics in terms of cesarean indications. RTGCS allows 
for the analysis of patient data and the interventions to ensu-
re safe obstetric care, with acceptable cesarean rates. It is an 
easily analyzable, understandable, and clinically applicable 
system (2). 

 The rate of cesarean section in our country is much 
higher than that recommended by WHO and cesarean section 
rates are increasing gradually (3, 4). Recently, complications 
due to Covid-19 infection are among the reasons for this inc-
UHDVH��%DVHG�RQ�WKH�DYDLODEOH�GDWD��WKH�FOLQLFDO�FKDUDFWHULVWLFV�
of pregnant women with Covid-19 seem to resemble those of 
non-pregnant women, but the risk of preterm birth, miscarria-
ge, and preeclampsia increases as complications in infected 
pregnant women. In addition, earlier studies have shown that 
Covid-19 is associated with adverse pregnancy outcomes, inc-
luding premature birth, cesarean delivery, and fetal or neonatal 
death (5-7). 

 Data on SARS-CoV-2 infection during pregnancy have 
EHHQ�H[WHQVLYHO\�VWXGLHG��EXW�WKHUH�LV�QR�VFLHQWL¿F�FRQVHQVXV�
yet. In cases of Covid-19, if the disease is asymptomatic or 
mild, no change in labor-management is required. Covid-19 
infection does not affect determining the mode of delivery. Ce-
sarean delivery is performed with standard obstetric indications 
(8). There is no evidence that cesarean delivery will reduce 
vertical transmission. Despite all these, cesarean section was 
found to be performed in most cases regarding the mode of 
delivery during the pandemic process, and fetal distress was 
frequently reported as an indication (9).

 Numerous studies have been conducted on the effe-
cts of the pandemic on maternal, fetal, and neonatal outcomes 
(10). In this study, we aimed to show the change in the rates 
of vaginal delivery and cesarean section during the Covid-19 
Pandemic in Ankara City Hospital. The data of the pandemic 
years were evaluated retrospectively using RTGCS.

We conducted a secondary analysis of our hospital’s delivery 
data set to investigate differences in cesarean birth rates du-
ring the Covid-19 period and before Covid-19. The present 
cross-sectional study included low-risk pregnant women who 
gave birth between 37 and 42 gestational weeks at the Univer-
sity of Health Sciences, Ankara City Hospital, and Zekai Tahir 
%XUDN� 7UDLQLQJ� +RVSLWDO� EHWZHHQ� 0DUFK� ����� DQG� )HEUXDU\�
�������7KH�SURMHFW�ZDV�DSSURYHG�E\�WKH�(WKLFDO�,QVWLWXWLRQDO�5H-
YLHZ�%RDUG��1R�(����������

 The patients were divided into 2 groups those who 
gave birth in the pre-covid-19 period and those who gave birth 
during the covid-19 pandemic (Table 2).  We also divided the 
patients who gave birth during the Covid-19 pandemic into two 
groups covid negative and covid positive (Table 3). A total of 
10,727 deliveries remained to represent the total births in these 
hospitals during that period. The data required for the RTG-
CS for the patients included in the study were collected by the 
principal investigator and entered into the SPSS system. This 
FODVVL¿FDWLRQ� V\VWHP� LV� D�PHWKRG� XVHG� WR� GHWHUPLQH� FHVDUH-
an-section rates and causes, enabling the examination of wo-
men according to their obstetric characteristics (11). The chara-
cteristics of the groups according to the RTGCS are mentioned 
below (Table 1). Maternal age, mode of delivery, indication if 
cesarean delivery was performed, maternal disease, and obs-
tetric complications that may affect the mode of delivery were 
also recorded. Demographic characteristics, parity, smoking, 
obstetric and neonatal outcomes were obtained from the charts 
and electronic database of the patients. Gestational age was 
determined by the reported last menstrual period and dating of 
¿UVW�WULPHVWHU�XOWUDVRXQG�PHDVXUHPHQWV��7KH�ERG\�PDVV�LQGH[�
�%0,��ZDV�FDOFXODWHG�DV�ZHLJKW�GLYLGHG�E\�KHLJKW� LQ�P���7KH�
exclusion criteria included multiple gestations, maternal fever, 
gestational diabetes, pregnancy-induced hypertension, oligo-
hydramnios, and any history of chronic systemic disease.

 The primary outcome of interest was cesarean birth 
rates for each of the 10 Robson categories, compared between 
Covid-19 and before Covid-19 groups. Our secondary outcome 
is to compare the cesarean section rate of positive and nega-
tive patients who gave birth during the Covid-19 pandemic. In 
WKH�SUH�UHVHDUFK�VWXG\��LPSRUWDQFH�ZDV�JLYHQ�WR�WKH�FRQ¿GHQWL-
ality of the personal information of the patients. In the analysis 
of data qualitative variables were summarized with numbers 
and percentages.
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RESULTS

Descriptive statistics were calculated with the help of the collected data, using the Statistical Package for Social Sciences, version 
21 of the SPSS program. The distribution of the parameters was analyzed by the Kolmogorov-Smirnov and Shapiro-Wilk tests. 
The continuous variables with normal distribution were presented by means of standard deviation (SD) and were compared by 
the independent samples t-test. Nonparametric variables without normal distribution were tested by the Mann-Whitney U test. The 
FKL�VTXDUHG�DQG�WKH�)LVKHU�H[DFW�WHVWV�ZHUH�XVHG�IRU�FDWHJRULFDO�GDWD�

21366 pregnant women who gave birth in Ankara City Hospital between 2019 and 2021 were included in our study. The number 
of patients who gave birth in the pre-Covid-19 period was 10639 and the number of patients who gave birth during the Covid-19 
pandemic was 10727. Cesarean section rates of both groups were examined one by one. The cesarean section rates were exa-
mined by dividing the patients who gave birth during covid -19 into two groups those who were infected with covid and those who 
were not. Patient characteristics including maternal age, parity, gestational age at delivery, birth outcome, neonatal birthweight, 
and smoking rate were generally similar between the Covid-19 and control groups (Table 1).

Table 1. Demographic, obstetrics and neonatal characteristics of all patients except for patients Covid-19 positive

&ODVVL¿FDWLRQ�RI�WKH�ZRPHQ�DFFRUGLQJ�WR�WKH�57*&6�LV�VKRZQ�LQ�7DEOH����

Table 2. 7KH�5REVRQ����*URXS�&ODVVL¿FDWLRQ�6\VWHP�FRPSDULVRQ�RI�JURXSV

Variable Pre-Covid-19 Group During The Covid-19 
Group P

 (n=10639) (n=10727)
Age (years) (Mean±SD) 29.21 ± 4.52 30.06 ± 4.33 0.834
Gravidity Median (Min-Max) 3(2-6) 3(2-7) 0.078
Parity  Median (Min-Max) 2(1-6) 2(1-4) 0.286
BMI  (kg/m2) (Mean±SD) 31.21 ± 3.73 32.57 ± 4.06 0.042
'ĞƐƚĂƟŽŶĂů�ĂŐĞ�Ăƚ�ĚĞůŝǀĞƌǇ�;ǁŬͿ;DĞĂŶц^�Ϳ 39.34 ± 1.18 39.09 ± 1.27 0.70
�ŝƌƚŚǁĞŝŐŚƚ�;ŐͿ�;DĞĂŶц^�Ϳ 3213 ± 374 3465 ± 588 0.639
��ƉŐĂƌ�ƐĐŽƌĞƐ��;Ŷ͕�йͿ��ϭƚŚ�ŵŝŶ�фϳ����������������������������� �ϭϰϱ;ϭ͘ϳϵйͿ ϭϵϭ;Ϯ͘ϯйͿ 0.646 
��ƉŐĂƌ�ƐĐŽƌĞƐ��;Ŷ͕�йͿ�ϱƚŚ�ŵŝŶ�фϳ �ϳϮ;Ϭ͘ϴϵйͿ ϭϬϱ;ϭ͘ϮϳйͿ 0.879 
E/�h�;�Ŷ͕�йͿ ϲϳ;Ϭ͘ϴϯйͿ ϳϰ;Ϭ͘ϴϵйͿ 0.501 
^ŵŽŬŝŶŐ��;Ŷ͕�йͿ �ϴϵ;ϭϭйͿ ϭϬϴ;ϭϯйͿ 0.421

Ύ�WфϬ͘Ϭϱ͕�ƐŝŐŶŝĮĐĂŶƚ͘��D/͗��ŽĚǇ�DĂƐƐ�/ŶĚĞǆ͕�E/�h͗�ZĞƋƵŝƌĞŵĞŶƚ�ŽĨ�ŶĞŽŶĂƚĂů�ŝŶƚĞŶƐŝǀĞ�ĐĂƌĞ�ƵŶŝƚ.

7KH�5REVRQ����*URXS�&ODVV൴I൴FDW൴RQ�6\VWHP
Pre-Covid-19 Group

(n=10639)
During The Covid-19 Group 

(n=10727)

p
&6�UDWH�LQ�HDFK�
group, (%)

&RQWULEXWLRQ�PDGH�E\�
HDFK�JURXS�WR�WKH�RYHUDOO�

&6�UDWH�%

&6�UDWH�
LQ�HDFK�
group, 
(%)

&RQWULEXWLRQ�PDGH�
E\�HDFK�JURXS�WR�WKH�
RYHUDOO�&6�UDWH��

1 1XOO൴SDURXV��V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ��൴Q�VSRQWDQHRXV�
ODERU ������ ���� ����� ��� <0.001*

� 1XOO൴SDURXV��V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ��൴QGXFHG�RU�&6�
EHIRUH�ODERU ����� ���� ����� ���� <0.001*

� 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WKRXW�D�SUHY൴RXV�FDHVDUH�
DQ�VHFW൴RQ��VSRQWDQHRXV�ODERXU� ���� ����� ����� ���� ����

� 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WKRXW�D�SUHY൴RXV�XWHU൴QH�
VFDU��൴QGXFHG�ODERXU�RU�SUHODERXU�FDHVDUHDQ�VHFW൴RQ ���� ���� ����� ���� �����


5 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WK�D�SUHY൴RXV�FDHVDUHDQ�
VHFW൴RQ 100 ����� 100 ����� �����

� 1XOO൴SDURXV��V൴QJOHWRQ��EUHHFK 100 ���� 100 ���� �����

� 0XOW൴SDURXV��V൴QJOHWRQ��EUHHFK 100 ���� 100 ���� �����
� $OO�PXOW൴SOH�SUHJQDQF൴HV� � � � � �

� $OO�ZRPHQ�Z൴WK�D�V൴QJOH�SUHJQDQF\�൴Q�WUDQVYHUVH�RU�REO൴TXH�O൴H� 100 ���� 100 ���� �����

10 $OO�SUHWHUP�V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ�SUHJQDQF൴HV� ���� ���� ����� ���� �����
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7KH�5REVRQ����*URXS�&ODVV൴I൴FDW൴RQ�6\VWHP
Pre-Covid-19 Group

(n=10639)
During The Covid-19 Group 

(n=10727)

p
&6�UDWH�LQ�HDFK�
group, (%)

&RQWULEXWLRQ�PDGH�E\�
HDFK�JURXS�WR�WKH�RYHUDOO�

&6�UDWH�%

&6�UDWH�
LQ�HDFK�
group, 
(%)

&RQWULEXWLRQ�PDGH�
E\�HDFK�JURXS�WR�WKH�
RYHUDOO�&6�UDWH��

1 1XOO൴SDURXV��V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ��൴Q�VSRQWDQHRXV�
ODERU ������ ���� ����� ��� <0.001*

� 1XOO൴SDURXV��V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ��൴QGXFHG�RU�&6�
EHIRUH�ODERU ����� ���� ����� ���� <0.001*

� 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WKRXW�D�SUHY൴RXV�FDHVDUH�
DQ�VHFW൴RQ��VSRQWDQHRXV�ODERXU� ���� ����� ����� ���� ����

� 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WKRXW�D�SUHY൴RXV�XWHU൴QH�
VFDU��൴QGXFHG�ODERXU�RU�SUHODERXU�FDHVDUHDQ�VHFW൴RQ ���� ���� ����� ���� �����


5 0XOW൴SDURXV��V൴QJOHWRQ��FHSKDO൴F��IXOO�WHUP��Z൴WK�D�SUHY൴RXV�FDHVDUHDQ�
VHFW൴RQ 100 ����� 100 ����� �����

� 1XOO൴SDURXV��V൴QJOHWRQ��EUHHFK 100 ���� 100 ���� �����

� 0XOW൴SDURXV��V൴QJOHWRQ��EUHHFK 100 ���� 100 ���� �����
� $OO�PXOW൴SOH�SUHJQDQF൴HV� � � � � �

� $OO�ZRPHQ�Z൴WK�D�V൴QJOH�SUHJQDQF\�൴Q�WUDQVYHUVH�RU�REO൴TXH�O൴H� 100 ���� 100 ���� �����

10 $OO�SUHWHUP�V൴QJOHWRQ��FHSKDO൴F������ZHHN�JHVWDW൴RQ�SUHJQDQF൴HV� ���� ���� ����� ���� �����

Table 3 shows the contribution of the cesarean section (CS) 
rate in each group as covid positive and covid negative during 
the Covid-19 pandemic.

Table 3.�7KH�5REVRQ����*URXS�&ODVVL¿FDWLRQ�6\VWHP�FRPSD-
rison of Covid negative and Covid positive groups during Co-
vid-19

In the Pre-Covid-19 group, 3590 (33.74%) of 10639 pregnant 
women were delivered by cesarean section. Multiparous wo-
men who had previous cesarean section labor with a cepha-
lic presentation at term (Robson group 5) make the greatest 
contribution to the overall cesarean section rate (% 20,91). The 
nulliparous women who had spontaneous labor with a cepha-
lic presentation at term (Robson group 1) follow with a rate of 
3.68%.

In the during the Covid-19 group, 4831 (45.03%) of 10727 
pregnant women delivered by cesarean section. Multiparous 
women who had previous cesarean section labor with a cep-
halic presentation at term (Robson group 5) make the greatest 
contribution to the overall cesarean section rate (% 21,87). The 
nulliparous women who had spontaneous labor with a cepha-
lic presentation at term (Robson group 1) follow with a rate of 
6.50%.

When the pre-covid group and during covid-19 group were com-
pared, the cesarean section rates of Robson group 1, Robson 
group 2, and Robson group 4 were calculated as 3.68-6.5% 
/ 2.14-5.65% / 1.14%-2.75%, respectively. These differences 
ZHUH�VWDWLVWLFDOO\� VLJQL¿FDQW� �S��������S��������S ������� UHV-
pectively).

During the Covid-19; 4526 (44.41%) of 10190 covid-19 ne-
gative pregnant women were delivered by cesarean section. 
Multiparous women who had previous cesarean section labor 
with a cephalic presentation at term (Robson group 5) make 
the greatest contribution to the overall cesarean section rate 
(% 21,68). The nulliparous women who had spontaneous labor 
with a cephalic presentation at term (Robson group 1) follows 
with a rate of 6.13%. 305 (56.79%) of 537 covid-19 positive 
pregnant women delivered by cesarean section during the Co-
vid-19. Multiparous women who had previous cesarean section 
labor with a cephalic presentation at term (Robson group 5) 
make the greatest contribution to the overall cesarean section 
rate (% 25,32). The nulliparous women who had spontaneous 
labor with a cephalic presentation at term (Robson group 1) 
follow with a rate of 13.59%. Robson group 1 cesarean secti-
on rates of Covid-19 positive and negative patients during the 
Covid-19 were calculated as 13.59% and 6.13%, respectively. 
7KLV�GLIIHUHQFH�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW��S��������

57*&6��XQOLNH�RWKHU�FODVVL¿FDWLRQV�FUHDWHG�DFFRUGLQJ�WR�FHVD-
rean section indication, is not only for women who have given 
birth by cesarean section but also for “all women”. It is a perina-
WDO�FODVVL¿FDWLRQ�DV�D�ZKROH��,W�SURYLGHV�FODVVL¿FDWLRQ�LQWR�RQH�
of 10 groups that are inclusive and do not contain two different 
lines at the same time. This uniform coding system establishes 
D�VWULFW�TXDOLW\�FRQWURO�V\VWHP�E\�HVWDEOLVKLQJ�VSHFL¿F�GLDJQRVWLF�
criteria for possible complications.   The present study was 
conducted in a tertiary center in Turkey, which is the reference 
hospital for pregnant women infected with Covid-19. To the best 
RI� RXU� NQRZOHGJH�� WKLV� LV� WKH� ¿UVW� VWXG\� WKDW� JLYHV� ELUWK� GDWD�
using RTGCS during the Covid-19 pandemic.

 We observed that during the Covid-19 pandemic, women with 
previous CS (Robson group 5) and the nulliparous women who 
had spontaneous labor with a cephalic presentation at term 
(Robson group 1) were the most common contributors to the 
global CS rate, 21,68% and 6.5%, respectively regardless of 
being infected with Covid-19. Similarly, multiparous women 
who had previous cesarean section labor with a cephalic pre-
sentation at term (Robson group 5) make the greatest contri-
bution to the overall cesarean section rate (% 21,68) when we 
evaluate the patients by separating them as covid-positive and 
covid negative.

Yadav et al. analyzed data retrospectively over a period of 
10 years and found that the largest contributions to the total 
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� 1XOO൴SDURXV��V൴QJOHWRQ��EUHHFK ���� ���� �����
� 0XOW൴SDURXV��V൴QJOHWRQ��EUHHFK ���� ���� �����
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� $OO�ZRPHQ�Z൴WK�D�V൴QJOH�SUHJQDQF\�
൴Q�WUDQVYHUVH�RU�REO൴TXH�O൴H� ���� ���� �����

10 $OO�SUHWHUP�V൴QJOHWRQ��FHSKDO൴F������
ZHHN�JHVWDW൴RQ�SUHJQDQF൴HV� ���� ���� �����



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1999

CS rate are Robson Group 1 (37.62 %) and Robson group 5  

(17.06 %). Their study from India reported similar results to our 

study (12).

Cai et al. evaluated articles to determine which mode of deli-

very is better for preventing possible vertical transmission from 

Covid-19 positive pregnant women to neonates in their review. 

They have reported the rate of neonatal complications is not 

greater when the mother delivers by vaginal delivery. Cai et al 

concluded their paper that ‘’ Covid-19 infection should not be an 

indication for a cesarean birth’’ (13). 

$O�7DZ¿T�HW�DO�� DOVR�GHWHUPLQHG� WKH� UDWH�RI� FHVDUHDQ�VHFWLRQ�
in their study. They found delivery during Covid-19 higher than 

MERS-CoV. Although outcomes are much worse in pregnant 

women with MERS-CoV, the increased rate of cesarean secti-

on in women infected with Covid-19 compared with MERS-CoV 

is interesting (14).

Pregnant women with a diagnosis of Covid-19 in our country, 

with the recommendation of the Ministry of Health, if neces-

sary, perinatology, infectious diseases, pulmonology, anest-

hesia, and neonatal specialists Obstetrics and Gynecology in 

cooperation with multidisciplinary teams, including followed by 

obstetricians. In mild or asymptomatic patients, Covid-19 is not 

an indication to change the planned delivery method (15, 16). 

Cesarean delivery should be performed with standard obstetric 

indications, as there is no evidence that it will reduce vertical 

transmission (17). However, a cesarean section may be pre-

ferred by health professionals with the thought that it may be 

more common due thought to high exposure to infection in the 

hospital at the beginning of the pandemic (18).

There are some limitations to our study.  Unfortunately, we were 

unable to clearly specify the indications for cesarean section 

due to the uncertainty of the covid 19 infection. However, the 

most important strength of our study is that it is a large cohort 

study that includes data from a tertiary health center.

Discussions on the clinical course of the covid-19 disease in 

pregnant women, possible complications, treatment methods, 

follow-up, and intrapartum management are still continuing. At 

the beginning of the epidemic, higher rates of cesarean section 

are expected in the group of pregnant women with Covid-19 

infection due to our limited knowledge. Although the mother’s 

infection complicates the delivery, the timing and mode of deli-

very should be individualized according to the clinical condition 

of the pregnant woman, the week of gestation and the condition 

of the fetus.  Although increased cesarean section rates are 

QRW�D�QRYHO�¿QGLQJ�FRQVLGHULQJ�WKDW�HSLGHPLF�GLVHDVHV�VXFK�DV�

covid -19 are possible today, the value of our work will be better 

understood. There is a need for further studies on Covid-19 in-

fection during pregnancy and childbirth, as there is not enough 

data at the moment.
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��� 7RSoX�+2��g]HO�ù��hVW�Q�<�� ,GHQWLI\LQJ�VWUDWHJLHV� WR�
reduce cesarean section rates by using Robson ten-group clas-

VL¿FDWLRQ��-�0DWHUQ�)HWDO�1HRQDWDO�0HG����������������������

��� %X\XN�*1��.DQVX�&HOLN�+��.DSODQ�=$2��.LVD�%��2]HO�
6��(QJLQ�8VWXQ�<��5LVN�)DFWRUV�IRU�,QWUDSDUWXP�&HVDUHDQ�6HFWL-
RQ�'HOLYHU\�LQ�/RZ�ULVN�0XOWLSDURXV�:RPHQ�)ROORZLQJ�DW�/HDVW�

REFERENCES



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

2000

D�3ULRU�9DJLQDO�%LUWK��5REVRQ�&ODVVL¿FDWLRQ���DQG�����5HY�%UDV�
Ginecol Obstet. 2021;43(6):436-41.

��� +XQWOH\�%-)��0XOGHU�,$��'L�0DVFLR�'��9LQW]LOHRV�:6��
9LQW]LOHRV�$0��%HUJKHOOD�9��HW�DO��$GYHUVH�3UHJQDQF\�2XWFRPHV�
Among Individuals With and Without Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2): A Systematic Review 
and Meta-analysis. Obstet Gynecol. 2021;137(4):585-96.

6. Adhikari EH, Moreno W, Zofkie AC, MacDonald 
/�� 0F,QWLUH� ''�� &ROOLQV� 55-�� HW� DO�� 3UHJQDQF\� 2XWFRPHV�
Among Women With and Without Severe Acute Respira-
tory Syndrome Coronavirus 2 Infection. JAMA Netw Open. 
2020;3(11):e2029256.

��� 6DOHP�'��.DWUDQML�)��%DNGDVK�7��&29,'����LQIHFWLRQ�LQ�
pregnant women: Review of maternal and fetal outcomes. Int J 
Gynaecol Obstet. 2021;152(3):291-8.

��� -XDQ�-��*LO�00��5RQJ�=��=KDQJ�<��<DQJ�+��3RRQ�/&��
Effect of coronavirus disease 2019 (COVID-19) on maternal, 
perinatal and neonatal outcome: systematic review. Ultrasound 
Obstet Gynecol. 2020;56(1):15-27.

��� =KDQJ�/��-LDQJ�<��:HL�0��&KHQJ�%+��=KRX�;&��/L�-��
et al. [Analysis of the pregnancy outcomes in pregnant women 
ZLWK�&29,'����LQ�+XEHL�3URYLQFH@��=KRQJKXD�)X�&KDQ�.H�=D�
Zhi. 2020;55(3):166-71.

10. Singh S, Nair VG, Singh VV, Tiwari S, Arora D, Dey M, 
HW� DO�� 3UHJQDQF\�6SHFL¿F�&RQFHUQV� DQG�3V\FKRORJLFDO� ,PSD-
ct of COVID-19 on Antenatal Women. Gynecol Obstet Reprod 
Med. 2022;28(2):129-34.

���� 5REVRQ�0��&ODVVL¿FDWLRQ�RI�&HVDUHDQ�6HFWLRQV��)HWDO�
and Maternal Medicine Review. 2001;12:23-39.

12. Yadav RG, Maitra N. Examining Cesarean Delivery 
5DWHV�8VLQJ� WKH�5REVRQ¶V�7HQ�JURXS�&ODVVL¿FDWLRQ�� -�2EVWHW�
Gynaecol India. 2016;66(Suppl 1):1-6.

13. Cai J, Tang M, Gao Y, Zhang H, Yang Y, Zhang D, et 
al. Cesarean Section or Vaginal Delivery to Prevent Possible 
9HUWLFDO�7UDQVPLVVLRQ�)URP�D�3UHJQDQW�0RWKHU�&RQ¿UPHG�:LWK�
&29,'����WR�D�1HRQDWH��$�6\VWHPDWLF�5HYLHZ��)URQW�0HG��/D-
usanne). 2021;8:634949.

���� $O�7DZ¿T�-$��0LGGOH�(DVW�5HVSLUDWRU\�6\QGURPH�&R-
ronavirus (MERS-CoV) and COVID-19 infection during preg-
nancy. Travel Med Infect Dis. 2020;36:101641.

15. Turkish Ministry of Health DGoPH. Covid-19 (SARS-
&R9���,QIHFWLRQ��*XLGH��6WXG\�RI�6FLHQWL¿F�%RDUG��$QNDUD�����

���� $&2*�� &29,'���� )$4V� IRU� 2EVWHWULFLDQ�*\QHFR-
logists, Obstetrics  [Available from: https://www.acog.org/clini-
cal-information/physician-faqs/covid-19-faqs-for-ob-gyns-obs-
tetrics.

���� :DONHU�.)��2¶'RQRJKXH�.��*UDFH�1��'RUOLQJ�-��&RPH-
DX�-/��/L�:��HW�DO��0DWHUQDO�WUDQVPLVVLRQ�RI�6$56�&29���WR�WKH�
neonate, and possible routes for such transmission: a systema-
WLF�UHYLHZ�DQG�FULWLFDO�DQDO\VLV��%MRJ�����������������������

18. Dey M, Singh S, Tiwari R, Nair VG, Arora D, Tiwari S. 
3UHJQDQF\�2XWFRPH�LQ�)LUVW����6DUV�&RY���3RVLWLYH�3DWLHQWV�$W�
Our Center. Gynecol Obstet Reprod Med. 2021:1-6.



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

2001

THE IMPACT OF PREGNANCY ON DISTAL FEMORAL CARTILAGE- A PROSPECTIVE COHORT STUDY 

GEBELİĞİN DİSTAL FEMORAL KARTİLAJ ÜZERİNDEKİ ETKİSİ-PROSPEKTİF BİR KOHORT ÇALIŞMASI

İNCİ HALİLZADE 1

MEHMET FATİH KARSLI 3

MOHAMMAD İBRAHİM HALİLZADE  1

ÖMER ATA 2

TUNCAY KÜÇÜKÖZKAN  3

Orcid ID: 0000-0002-3078-8420

Orcid ID: 0000-0001-8524-2428
Orcid ID: 0000-0002-5946-6302

Orcid ID: 0009-0005-5054-8108
Orcid ID: 0000-0003-4280-3883

ABSTRACT

Aim: Cartilage destruction has been associated with many factors such as overweight, excessi-

ve use of joints and forced movements, abrasion due to the aging process, and genetic factors. 

2EHVLW\�LV�D�PRGL¿DEOH�ULVN�IDFWRU�IRU�RVWHRDUWKULWLV��7KLV�VWXG\�DLPHG�WR�GHWHUPLQH�WKH�WKLFNQHVV�

RI�NQHH�MRLQW�FDUWLODJH�DQG�GHPRQVWUDWH�WKH�LPSDFW�RI�WKH�SUHJQDQF\�SURFHVV�RQ�RVWHRDUWKULWLV�

development during pregnancy.

0DWHULDO�DQG�0HWKRG��)LIW\�SUHJQDQW�ZRPHQ�DJHG�������\HDUV��ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��7KH�

XOWUDVRXQG�LPDJH�RI�GRPLQDQW�NQHH�GLVWDO�IHPRUDO�FDUWLODJH�ZDV�PHDVXUHG�DW�WKH��VW�DQG��UG�WUL-

mesters in the lateral condyle, intercondylar area, and medial condyle from the strong anechoic 

area between the bone cortex and the suprapatellar fat pad.

Results: We found that the third trimester cartilage measurements for each of the nulliparous 

DQG�PXOWLSDURXV�SUHJQDQW�ZRPHQ�ZHUH�VLJQL¿FDQWO\�WKLQQHU�WKDQ�WKH�¿UVW�WULPHVWHU�FDUWLODJH�PH-

DVXUHPHQWV� �S �������S �������S���������$�VLJQL¿FDQW� UHODWLRQVKLS�ZDV� IRXQG�EHWZHHQ�DJH��

VRFLRHFRQRPLF�OHYHO��HGXFDWLRQ�OHYHO��HPSOR\PHQW�VWDWXV��ERG\�PDVV�LQGH[��DQG�NQHH�FDUWLODJH�

XOWUDVRXQG�PHDVXUHPHQWV��S ������S �������S �������S ���������

Conclusion: According to these results, although socioeconomic level, education level, employ-

PHQW�VWDWXV��DQG�ERG\�PDVV�LQGH[�DUH�IDFWRUV�DIIHFWLQJ�FDUWLODJH�WKLFNQHVV��D�VLJQL¿FDQW�GHFUHD-

se in joint cartilage measurement in multiparous women and the transition to the third trimester 

of pregnancy suggests that pregnancy is an important factor in the development of osteoarthritis. 

Keywords: osteoarthritis, pregnancy, cartilage, joint, parity

ÖZ

$PDo��.DUWLODM�WDKULEDWÕQÕQ��DúÕUÕ�NLOR��HNOHPOHULQ�DúÕUÕ�NXOODQÕPÕ�YH�]RUODQDQ�KDUHNHWOHU��\DúODQPD�

V�UHFLQH�ED÷OÕ�DúÕQPDODU��JHQHWLN�IDNW|UOHU�JLEL�ELUoRN�IDNW|UOH�LOLúNLOHQGLULOGL÷L�J|U�OP�úW�U��2EH-

]LWH��RVWHRDUWULW�LoLQ�GH÷LúWLULOHELOLU�ELU�ULVN�IDNW|U�G�U��%X�oDOÕúPDGD�GL]�HNOHPL�NDUWLODM�NDOÕQOÕ÷ÕQÕQ�

EHOLUOHQPHVL�YH�JHEHOLN�V�UHFLQLQ�JHEHOLNWH�RVWHRDUWULW�JHOLúLPLQH�HWNLVLQLQ�J|VWHULOPHVL�DPDoODQGÕ�

*HUHo�YH�<|QWHP��%X�oDOÕúPD\D�������\Dú�DUDVÕ����JHEH�NDGÕQ�GDKLO�HGLOGL��%DVNÕQ�GL]�GLVWDO�

IHPRUDO�NDUWLODMÕQ�XOWUDVRQ�J|U�QW�V���NHPLN�NRUWHNVL�LOH�VXSUDSDWHOODU�\D÷�\DVWÕ÷Õ�DUDVÕQGDNL�J�oO��

\DQNÕVÕ]�DODQGDQ�ODWHUDO�NRQGLO��LQWHUNRQGLOHU�DODQ�YH�PHGLDO�NRQGLOGH����YH����WULPHVWHUGH�|Oo�OG��

%XOJXODU��1XOOLSDU�YH�PXOWLSDU�JHEHOHULQ�KHU�ELULQLQ��o�QF��WULPHVWHU�NDUWLODM�|Oo�POHULQLQ��ELULQFL�WUL-

PHVWHU�NDUWLODM�|Oo�POHULQH�J|UH�DQODPOÕ�GHUHFHGH�GDKD�LQFH�ROGX÷XQX�EXOGXN��S �������S �������

S���������<Dú��VRV\RHNRQRPLN�G�]H\��H÷LWLP�G�]H\L��oDOÕúPD�GXUXPX��Y�FXW�NLWOH�LQGHNVL�YH�GL]�

NDUWLODM�XOWUDVRQ�|Oo�POHUL�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQGX��S ������S �������S �������S �������

6RQXo��%X�VRQXoODUD�J|UH�VRV\RHNRQRPLN�G�]H\��H÷LWLP�G�]H\L��oDOÕúPD�GXUXPX�YH�Y�FXW�NLW-

OH� LQGHNVL�NDUWLODM�NDOÕQOÕ÷ÕQÕ�HWNLOH\HQ� IDNW|UOHU�ROPDVÕ\OD�ELUOLNWH��JHEHOL÷LQ��o�QF�� WULPHVWHULQH�

JHoLúLQGH� YH�PXOWLSDU� NDGÕQODUGD� HNOHP� NDUWLODM� |Oo�P�QGH� DQODPOÕ� D]DOPD�� JHEHOLN� V�UHFLQLQ�

RVWHRDUWULW�JHOLúLPLQGH�|QHPOL�ELU�IDNW|U�ROGX÷XQX�G�ú�QG�UPHNWHGLU�

$QDKWDU�.HOLPHOHU��RVWHRDUWULW��JHEHOLN��HNOHP��NDUWLODM��SDULWH
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INTRODUCTION MATERIALS AND METHOD

2VWHRDUWKULWLV� LV� D� QRQ�LQÀDPPDWRU\� FKURQLF� GHJHQHUDWLYH� GL-
VHDVH�FKDUDFWHUL]HG�E\�SURJUHVVLYH�FDUWLODJH�GHVWUXFWLRQ��RV-
teophyte formation, and subchondral sclerosis, especially in 
ZHLJKW�EHDULQJ�MRLQWV���,W�LV�PRVW�FRPPRQO\�VHHQ�RQ�WKH�NQHH��
KLS��ZULVW��DQG�VSLQH��7KH�NQHH�LV�WKH�SDUWLFXODUO\�DIIHFWHG�MRLQW�
in osteoarthritis (1).

In epidemiological studies conducted around the world, symp-
WRPDWLF�NQHH�RVWHRDUWKULWLV�KDV�EHHQ�UHSRUWHG�LQ��������RI�LQ-
GLYLGXDOV�RYHU����\HDUV�RI� DJH� ����� ,Q� VWXGLHV�� ����RI�DGXOWV�
DQG�����RI� LQGLYLGXDOV�RYHU����\HDUV�RI�DJH�KDYH�EHHQ�UDGL-
RORJLFDOO\� VKRZQ� WR� KDYH� RVWHRDUWKULWLV� ����� 2VWHRDUWKULWLV� LV�
approximately twice as common in females than in males (1). 
Cartilage destruction has been associated with many factors 
such as overweight, excessive use of joints and forced move-
ments, abrasion due to the aging process, and genetic factors 
�����2EHVLW\�LV�D�PRGL¿DEOH�ULVN�IDFWRU�IRU�RVWHRDUWKULWLV���������$�
positive correlation was reported between an increase in body 
PDVV�LQGH[��%0,��DQG�WKH�LQFLGHQFH�RI�RVWHRDUWKULWLV�LQ�WKH�NQHH�
joint (4).

7KH�SUHJQDQF\�SURFHVV�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�ERG\�
PDVV�LQGH[�GXH�WR�LWV�KRUPRQDO�DQG�SK\VLRORJLFDO�HIIHFWV��7KH�
average weight gain in a normal pregnancy is approximately 
����� NLORJUDPV� �����+RZHYHU�� WKH�ZHLJKW� JDLQHG� GXULQJ� SUHJ-
QDQF\�LV�JHQHUDOO\�KLJKHU�DQG�WKH�ULVN�RI�REHVLW\�LQ�SUHJQDQF\�
LQFUHDVHV�GD\�E\�GD\������7KLV�H[FHVVLYH�ZHLJKW�JDLQ�WULJJHUV�
osteoarthritis in the long term with the increase in load on the 
NQHH�MRLQWV������$OVR��WKH�VWXGLHV�KDYH�UHSRUWHG�WKDW�WKH�LQFUH-
ase in the number of births in women leads to a decrease in 
NQHH��WLELD��DQG�WRWDO�FDUWLODJH�YROXPH�DQG�DQ�LQFUHDVH�LQ�FDUWLOD-
JH�GHIHFWV������+RZHYHU��WKHUH�DUH�QRW�PDQ\�VWXGLHV�WKDW�FOHDUO\�
VKRZ�WKH�FKDQJH�LQ�NQHH�MRLQW�FDUWLODJH�GXULQJ�SUHJQDQF\�

7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKLV� LV� WKH�¿UVW�VWXG\� LQYHVWLJD-
WLQJ�FKDQJHV� LQ� WKH�FKDUDFWHULVWLFV�RI� NQHH� MRLQW� FDUWLODJH�GX-
ULQJ�SUHJQDQF\��7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�HIIHFW�RI�WKH�
pregnancy process on osteoarthritis formation by observing the 
FKDQJH�LQ�NQHH�MRLQW�FDUWLODJH�WKLFNQHVV�GXULQJ�SUHJQDQF\��

7KLV�ZD\��E\�VKRZLQJ�ZKHWKHU�WKH�SUHJQDQF\�LWVHOI�RU�WKH�ZHL-
ght gained during the pregnancy process have an effect on the 
NQHH� MRLQW� FDUWLODJH�� HVSHFLDOO\� WR� WKRVH�ZKR�ZDQW� �� RU�PRUH�
children, would allow patients to be informed in advance about 
this issue and should give them the opportunity to protect them-
VHOYHV�IURP�D�IXWXUH�ULVN�RI�RVWHRDUWKULWLV�

7KLV� SURVSHFWLYH� FRKRUW� VWXG\� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH�
ZLWK� WKH� 'HFODUDWLRQ� RI� +HOVLQNL� LQ� D� WHUWLDU\� UHIHUUDO� KRVSLWDO�
EHWZHHQ� ����������� DQG� ������������ (WKLFV� FRPPLWWHH� DS-
SURYDO�ZDV�REWDLQHG�IURP�WKH�VDPH� LQVWLWXWLRQ������������7KH�
follow-up of 50 pregnant women between the ages of 15 and 
42, who underwent regular antenatal follow-up, was performed 
during pregnancy. Written informed consent was obtained from 
all participants. Pregnant women who did not attend regular 
DQWHQDWDO�IROORZ�XSV��SUHJQDQW�ZRPHQ�ZLWK�NQHH�RSHUDWLRQ�KLV-
tory, polycystic ovary syndrome, chronic diseases (thyroid dise-
ases, diabetes, chronic hypertension, etc.), and with diseases 
WKDW�PD\�DIIHFW�NQHH�FDUWLODJH�VXFK�DV�UKHXPDWRLG�DUWKULWLV�DQG�
osteoarthritis, and with current or past drug use that may affect 
the cartilage structure were not included in this study. In additi-
on, pregnant women with pregnancy-related diseases such as 
gestational diabetes mellitus and preeclampsia were not inc-
luded in the study since some physiological changes such as 
edema and weight gain may be exaggerated and may lead to 
different results in measurements.

Weight was measured by using an electronic scale, having as-
NHG�WKH�SDWLHQWV�WR�UHPRYH�WKHLU�VKRHV��VRFNV��DQG�KHDY\�JDU-
PHQWV��+HLJKW�ZDV�PHDVXUHG�DVNLQJ�SDWLHQWV� WR� UHPRYH� WKHLU�
VKRHV������7KH�HGXFDWLRQ� OHYHO�ZDV�FODVVL¿HG� LQWR� WKUHH�FDWH-
gories: primary school, high school, and university. Clinical and 
sociodemographic characteristics of the women were recorded.

8OWUDVRXQG� PHDVXUHPHQWV� ZHUH� SHUIRUPHG� E\� D� ������ 0+]�
OLQHDU�DUUD\� WUDQVGXFHU�RQ�DQ�$7/�+',������XOWUDVRQRJUDSK\�
GHYLFH�ZLWK�%�PRGH�XOWUDVRQRJUDSK\�H[DPLQDWLRQV�E\�WKH�VDPH�
radiologist. An image was generated for each measurement of 
each patient.

)RU�DOO�SDUWLFLSDQWV��WKH�XOWUDVRXQG�LPDJH�RI�WKH�GRPLQDQW�NQHH�
�GH¿QHG� DV� WKH� VWHSSLQJ� OLPE�ZKHQ� VWDUWLQJ� WR�ZDON��ZDV� WD-
NHQ�DV�WKH�EDVLV��DQG�WKH�VDPH�NQHH�FDUWLODJH�ZDV�PHDVXUHG�
DW�HDFK�PHDVXUHPHQW��'LVWDO�IHPRUDO�FDUWLODJH�PHDVXUHPHQWV�
ZHUH�PDGH�XOWUDVRQRJUDSKLFDOO\�ZLWK� D� OLQHDU� SUREH��7KH�SD-
WLHQW¶V�NQHH�ZDV� LPDJHG�E\�SODFLQJ� WKH�SUREH� LQ�DQ�D[LDO�SR-
sition on the suprapatellar region while it was in a comfortable 
SRVLWLRQ�LQ�PD[LPXP�ÀH[LRQ��7KH�PHDVXUHPHQWV�ZHUH�REWDLQHG�
by measuring the lateral condyle, intercondylar area, and me-
dial condyle from the strong anechoic area between the bone 
cortex and the suprapatellar fat pad at the distal femoral carti-
ODJH������.QHH�FDUWLODJH�ZDV�PHDVXUHG�LQ�WKUHH�UHJLRQV��ODWHUDO�
WLELDO������SDWHOODU������DQG�PHGLDO�WLELDO������)LJXUH����
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RESULTS

:LWK�D�SULRUL�SRZHU�DQDO\VLV��ZH�FDOFXODWHG�WKDW�WKH�VDPSOH�VL]H�QHHGHG�WR�REVHUYH�DQ�HIIHFW�VL]H�RI������ZLWK�D������VLJQL¿FDQFH�
DQG�D������VWDWLVWLFDO�SRZHU��ZDV����SDWLHQWV���

6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�6366��6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV������6366�,QF���&KLFDJR��,/���'HVFULSWL-
ve analyses were given using tables of frequencies for the categorical variables and using mean and standard deviation for the 
QRUPDOO\�GLVWULEXWHG�YDULDEOHV��7KH�FRPSDULVRQ�RI�FDWHJRULFDO�YDULDEOHV�ZDV�SHUIRUPHG�E\�WKH�FKL�VTXDUH�WHVW��DFFRUGLQJ�WR�WKH�
UHOHYDQW� VWDWLVWLFDO� WHVW�EDVHG�RQ�SDWLHQW�QXPEHUV� UHJDUGLQJ�FRPSDUHG�YDULDEOHV� �3HDUVRQ�&KL�6TXDUH�7HVW��<DWHV�&RUUHFWLRQ�
&KL�6TXDUH�7HVW��)LVKHU¶V�)LQDO�7HVW���,QGHSHQGHQW�VDPSOH�W�WHVWV�ZHUH�XVHG�IRU�WKH�QRUPDOO\�GLVWULEXWHG�FRQWLQXRXV�GDWD��3DLUHG�
W�WHVWV�ZHUH�XVHG�IRU�GHSHQGHQW�FRQWLQXRXV�GDWD�VWDWLVWLFDO�DQDO\VLV��3�YDOXHV�������ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW��

)LJXUH����8OWUDVRQRJUDSKLF�LPDJH�GHPRQVWUDWLQJ�IHPRUDO�FDUWLODJH�PHDVXUHPHQWV������ODWHUDO�WLELDO�����SDWHOODU����PHGLDO�WLELDO�

$�WRWDO�RI����UDQGRPO\�VHOHFWHG�VLQJOHWRQ�SUHJQDQW�ZRPHQ�ZKR�DFFHSWHG�WR�SDUWLFLSDWH�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��+RZHYHU��LQ�WKH�
IROORZLQJ�ZHHNV�����SUHJQDQW�ZRPHQ�ZKR�GLG�QRW�FRQWLQXH�WKHLU�SUHJQDQF\�IROORZ�XS�LQ�RXU�KRVSLWDO�DQG���SUHJQDQW�ZRPHQ�ZKR�
had preterm labor had to be excluded (Figure 2).

Figure 2.  Flow diagram of pregnant patients participating in the study.
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7KH�FRPSDULVRQ�RI�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�QXOOLSDURXV�DQG�PXOWLSDURXV�ZRPHQ�LV�JLYHQ�LQ�7DEOH��7KH�PHDQ�%0,�RI�WKH�¿UVW�
WULPHVWHU�DQG�WKLUG�WULPHVWHU�RI�PXOWLSDURXV�SDUWLFLSDQWV�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKDW�RI�WKH�QXOOLSDURXV�SDUWLFLSDQWV��7KH�DYHUD-
ge height of the multiparous and nulliparous women who participated in the study was found to be similar, and multiparous women 
EHJDQ�WKH�SUHJQDQF\�SURFHVV�PRUH�RYHUZHLJKW�WKDQ�QXOOLSDURXV�SUHJQDQW�ZRPHQ�LQ�WKH�¿UVW�WULPHVWHU�DQG�HQGHG�WKLV�SURFHVV�ZLWK�
PRUH�ZHLJKW��7DEOH�����7KH�PHDQ�DJH�RI�WKHSDUWLFLSDQWV�ZDV����������±������DQG������RI�WKHVH�ZRPHQ�ZHUH�ZRUNLQJ��7DEOH����

7DEOH����&RPSDULVRQ�RI�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�QXOOLSDURXV�DQG�PXOWLSDURXV

7KH�FRUUHODWLRQ�RI�HGXFDWLRQ�OHYHO��HPSOR\PHQW�VWDWXV��VRFLRHFRQRPLF�VWDWXV��DQG�VPRNLQJ�VWDWXV�ZLWK�NQHH�MRLQW�FDUWLODJH�PHD-
VXUHPHQWV�LV�VKRZQ�LQ�7DEOH����

7DEOH����&RUUHODWLRQ�RI�HGXFDWLRQ�OHYHO��HPSOR\PHQW�VWDWXV��VRFLRHFRQRPLF�VWDWXV��DQG�VPRNLQJ�VWDWXV�ZLWK�NQHH�MRLQW�FDUWLODJH�
measurements

First and third-trimester femoral cartilage ultrasound measurements of participant nulliparous and multiparous pregnant women 
were compared, and the mean femoral cartilage measurements in all three regions (patella, medial tibial, lateral tibial) were found 
WR�EH�VLPLODU�EHWZHHQ�QXOOLSDURXV�DQG�PXOWLSDURXV�ZRPHQ��7DEOH����

Nulliparous (n=18) 

Mean±SD

Parous (n=32)

Mean±SD
P value

Age (years) 23.0±4.2 28.6±5.4 0.001*

Menarche age (years) 14.6±1.2 13.2±1.4 0.159*

&ŝƌƐƚ�ŐĞƐƚĂƟŽŶĂů�ĂŐĞ�;ǇĞĂƌƐͿ 22.5±3.7 20.3±3.2 0.215*

Smoking status % 16.7 21.9 0.730**

�D/�;ĮƌƐƚ�ƚƌŝŵĞƐƚĞƌͿ 24.2±5.4 27.5±6.6 0.044*

BMI (third trimester) 30.8±6.3 33.6±6.8 0.018*

�ĚƵĐĂƟŽŶ�

level %

Primary school 44.4 62.5

0.087**
High school 33.3 34.4
University 22.2 3.1

*Independent sample t-test, **Chi-square test 

�ĚƵĐĂƟŽŶ�ƐƚĂƚƵƐ
Employment sta-

tus

Socioeconomic 

level
Smoking status

Rho* P** Rho* P** Rho* P** Rho* P**

Patella1st trimester 0.871 0.002 0.054 0.001 0.164 0.003 0.011 0.325

Patella 3rd trimester 0.099 0.003 0.079 0.005 0.325 0.003 0.013 0.324

DĞĚŝĂů�ƟďŝĂů�ϭst trimester 0.025 0.000 0.125 0.000 0.119 0.012 0.012 0.963

DĞĚŝĂů�ƟďŝĂů�ϯrd trimester 0.019 0.039 0.112 0.021 0.132 0.015 0.065 0.587

>ĂƚĞƌĂů�ƟďŝĂů�ϭst trimester 0.078 0.041 0.325 0.004 0.369 0.002 0.061 0.139

>ĂƚĞƌĂů�ƟďŝĂů�ϯrd trimester 0.312 0. 012 0.621 0.001 0.254 0.000 0.018 0.123

ΎZŚŽ͗�ĐŽƌƌĞůĂƟŽŶ�ĐŽĞĸĐŝĞŶƚ͕ΎΎ^ƉĞĂƌŵĂŶ Ɛ͛�ĐŽƌƌĞůĂƟŽŶ�ĂŶĂůǇƐŝƐ
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DISCUSION

7DEOH����)LUVW�DQG�WKLUG�WULPHVWHU�IHPRUDO�FDUWLODJH�XOWUDVRXQG�PHDVXUHPHQWV�RI�SDUWLFLSDQW�QXOOLSDURXV�DQG�PXOWLSDURXV�SUHJQDQW�
women

7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�LQ�IHPRUDO�FDUWLODJH�PHDVXUHPHQWV�EHWZHHQ�WKH�¿UVW�WULPHVWHU�DQG�WKLUG�WULPHVWHU�LQ�
DOO�WKUHH�UHJLRQV��7KH�IHPRUDO�FDUWLODJH�PHDVXUHPHQWV�LQ�DOO�WKUHH�UHJLRQV�RI�WKH�WKLUG�WULPHVWHU�ZHUH�IRXQG�WR�EH�WKLQQHU�WKDQ�WKH�
¿UVW�WULPHVWHU�PHDVXUHPHQWV�RI�WKH�SDUWLFLSDQWV��7DEOH����

7DEOH����&RPSDULVRQ�RI�XOWUDVRXQG�PHDVXUHPHQWV�EHWZHHQ�¿UVW�DQG�WKLUG�WULPHVWHUV�RI�SDUWLFLSDQW�SUHJQDQW�ZRPHQ

,Q�RXU�VWXG\��ZH�H[DPLQHG�WKH�LPSDFW�RI�WKH�SUHJQDQF\�SURFHVV�RQ�RVWHRDUWKULWLV�GHYHORSPHQW�LQ�WKH�NQHH�MRLQW��:H�IRXQG�WKDW�
WKH�WKLUG�WULPHVWHU�FDUWLODJH�PHDVXUHPHQWV�IRU�HDFK�RI�WKH�QXOOLSDURXV�DQG�PXOWLSDURXV�SUHJQDQW�ZRPHQ�ZHUH�VLJQL¿FDQWO\�WKLQQHU�
WKDQ�WKH�¿UVW�WULPHVWHU�FDUWLODJH�PHDVXUHPHQWV��S �������S �������S���������,Q�DGGLWLRQ��ZH�GHWHUPLQHG�D�VLJQL¿FDQW�UHODWLRQVKLS�
EHWZHHQ�DJH��VRFLRHFRQRPLF�OHYHO��HGXFDWLRQ�OHYHO��HPSOR\PHQW�VWDWXV��ERG\�PDVV�LQGH[�DQG�NQHH�FDUWLODJH�XOWUDVRXQG�PHDVX-
UHPHQWV��S ������S �������S �������S ����������

2VWHRDUWKULWLV�LV�VHHQ�WZLFH�DV�RIWHQ�LQ�ZRPHQ�WKDQ�LQ�PHQ��7KH�ULVN�RI�RVWHRDUWKULWLV�LQFUHDVHV�ZLWK�DJH��2VWHRDUWKULWLV�KDV�EHHQ�
associated with certain genetic and internal diseases such as hypertension, hyperuricemia, diabetes mellitus, and PCOS (10).   
)RU�WKLV�UHDVRQ��ZH�XVHG�WKH�SUHVHQFH�RI�GLVHDVHV�WKDW�PD\�DIIHFW�WKH�NQHH�MRLQW�DV�RQH�RI�WKH�H[FOXVLRQ�FULWHULD�LQ�RXU�VWXG\��
$FFRUGLQJ�WR�D�VWXG\�FRQGXFWHG�RQ�3&26�SDWLHQWV�LQ�7XUNH\��WKH�IHPRUDO�FDUWLODJH�WKLFNQHVV�RI�3&26�SDWLHQWV�ZDV�IRXQG�WR�EH�
VLJQL¿FDQWO\�WKLQQHU�WKDQ�LQ�%0,�PDWFKHG�FRQWURO�SDWLHQWV�������7KHUHIRUH��3&26�SDWLHQWV�ZHUH�H[FOXGHG�IURP�WKH�VWXG\�GXH�WR�WKH�
IDFW�WKDW�3&26�FRXOG�DIIHFW�NQHH�MRLQW�FDUWLODJH�

Nulliparous (mm) Parous (mm) P value
Patella 1st Trimester 2.20(0.8) 2.10(0.9) 0.701
Patella 3rd Trimester 2.1(0.7) 1.99(0.6) 0.628
DĞĚŝĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ 1.71(0.9) 1.41(0.6) 0.142
DĞĚŝĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ 1.32(0.4) 1.22(0.4) 0.532
>ĂƚĞƌĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ 1.59(0.4) 1.41(0.3) 0.186
>ĂƚĞƌĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ 1.50(0.3) 1.35(0.4) 0.220

Independent sample t-test

   Joint ultrasound measurement (mm)         P value

Patella 1st Trimester 

Patella 3rd Trimester
0.104(0.02) 0.000

DĞĚŝĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ

DĞĚŝĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ
0.266(0.08) 0.005

>ĂƚĞƌĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ

>ĂƚĞƌĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ
0.078 (0.01) 0.001

Paired sample t-test
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Nulliparous (mm) Parous (mm) P value
Patella 1st Trimester 2.20(0.8) 2.10(0.9) 0.701
Patella 3rd Trimester 2.1(0.7) 1.99(0.6) 0.628
DĞĚŝĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ 1.71(0.9) 1.41(0.6) 0.142
DĞĚŝĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ 1.32(0.4) 1.22(0.4) 0.532
>ĂƚĞƌĂů�ƟďŝĂů�ϭƐƚ�dƌŝŵĞƐƚĞƌ 1.59(0.4) 1.41(0.3) 0.186
>ĂƚĞƌĂů�ƟďŝĂů�ϯƌĚ�dƌŝŵĞƐƚĞƌ 1.50(0.3) 1.35(0.4) 0.220

Independent sample t-test

7KH�PHDQ�DJH�RI�QXOOLSDURXV�SUHJQDQW�SDUWLFLSDQWV�ZDV�����ZKL-
OH�WKH�PHDQ�DJH�RI�PXOWLSDURXV�SUHJQDQW�SDUWLFLSDQWV�ZDV�������
DQG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW� UHODWLRQVKLS�ZDV� IRXQG�ZLWK� WKH�
occurrence of osteoarthritis. Autopsy studies show that dege-

nerative joint changes begin to appear in the second decade. 

;�UD\�¿QGLQJV�VWDUW�LQ�WKH�WKLUG�GHFDGH�DQG�SURJUHVV�ZLWK�DJH�
������7KHVH�UHVXOWV�DUH�D�VWURQJ�DVSHFW�RI�RXU�VWXG\�WR�SUHYHQW�
the impact of the effect of increased age on the joint cartilage, 

since the evaluation was perfomed on a similar age group.

Studies have clearly shown the relationship between socioeco-

QRPLF�VWDWXV��HGXFDWLRQ�OHYHO��ZRUNLQJ�VWDWXV�DQG�RVWHRDUWKULWLV�
���������6LPLODUO\��ZH�IRXQG�WKDW�ZRPHQ�ZLWK�ORZ�VRFLRHFRQR-

PLF�VWDWXV�DQG�HGXFDWLRQ�OHYHOV�KDG�ORZHU�NQHH�FDUWLODJH�PH-

asurements.

7KHUH�DUH� FRQWUDGLFWLRQV� LQ� WKH� OLWHUDWXUH� UHJDUGLQJ� WKH� UHODWL-
RQVKLS�EHWZHHQ�VPRNLQJ�VWDWXV�DQG�RVWHRDUWKULWLV��ZKLOH�VRPH�
VKRZ�WKDW�WKH�ULVN�RI�RVWHRDUWKULWLV� LQFUHDVHV�LQ�VPRNHUV�������
some say that there is a protective effect from osteoarthritis 

because of increased glycosaminoglycans and collagen in 

VPRNHUV�����������DQG�VRPH�UHSRUWV�VWDWH�WKDW�WKHUH�LV�QR�VLJQL-
¿FDQW�GLIIHUHQFH�EHWZHHQ�VPRNHUV�DQG�QRQVPRNHUV�������,Q�RXU�
VWXG\��WKH�NQHH�FDUWLODJH�XOWUDVRXQG�PHDVXUHPHQWV�RI�VPRNHUV�
JHQHUDOO\� GLG� QRW� GLIIHU� IURP� QRQ�VPRNLQJ� SUHJQDQW� ZRPHQ��
+RZHYHU�� PRVW� SUHJQDQW� ZRPHQ� GR� QRW� VPRNH� DV� PXFK� DV�
non-pregnant women; this may be the reason for this insigni-

¿FDQFH�

7KH� UHODWLRQVKLS� EHWZHHQ� SDULW\� DQG� RVWHRDUWKULWLV� KDV� EHHQ�
demonstrated by recent studies (20). In their study, Wei et al. 

FOHDUO\� GHPRQVWUDWHG� WKDW� LQFUHDVHG� SDULW\� FDXVHV� NQHH� MRLQW�
patellar cartilage degeneration (7). Similarly, Wise et al. repor-

WHG�WKDW�WKH�ULVN�RI�RVWHRDUWKULWLV�VLJQL¿FDQWO\�LQFUHDVHG�LQ�WKRVH�
ZKR�KDG�D�SDULW\�RI�IRXU�RU�KLJKHU�������7KLV�UHODWLRQVKLS�VKRZHG�
WKDW�WKH�QHJDWLYH�HIIHFW�RQ�NQHH�FDUWLODJH�ZDV�PRUH�SURPLQHQW�
with the increasing number of live births. In our study, we did 

QRW� ¿QG� DQ\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� QXOOLSDURXV� DQG�
multiparous pregnant women in medial tibial, lateral tibial, and 

SDWHOODU�FDUWLODJH�XOWUDVRXQG�PHDVXUHPHQWV�LQ�ERWK�WKH�¿UVW�WUL-
mester and third trimester. We thought this could be due to the 

low number of patients and the number of patients with parity 

DERYH�WKUHH�LQ�RXU�VWXG\��+RZHYHU��LQ�D�VWXG\�FRQGXFWHG�LQ����
nulliparous and 14 multiparous patients, it was shown that the 

ULVN�RI�RVWHRDUWKULWLV� LQFUHDVHG�DV�D� UHVXOW�RI� WKH�DOWHUDWLRQ�RI�
cartilage mechanics in multiparous patients (22). In addition, a 

study suggested that there is a relationship between abortion 

DQG�NQHH�RVWHRDUWKULWLV��DQG�WKDW� LW�PD\� LQFUHDVH�NQHH�RVWHR-

DUWKULWLV������

2EHVLW\� LV� GH¿QHG� DV� DQ� RVWHRDUWKULWLV� ULVN� IDFWRU� GXH� WR� H[-

FHVVLYH�ORDG�RQ�WKH�NQHH�MRLQWV��7KHUH�DUH�PDQ\�VWXGLHV�LQ�WKH�
literature showing that there is a direct relationship between 

LQFUHDVHG�%0,�DQG�LQFUHDVHG�ULVN�RI�RVWHRDUWKULWLV�������,Q�RXU�
VWXG\�� WKH�PHDQ�%0,� RI� WKH� ¿UVW� WULPHVWHU� DQG� WKLUG� WULPHVWHU�
RI� PXOWLSDURXV� SDUWLFLSDQWV� ZDV� VLJQL¿FDQWO\� KLJKHU� WKDQ� WKDW�
of nulliparous participants. In both groups, a difference of ap-

SUR[LPDWHO\�VL[�XQLWV�ZDV�IRXQG�EHWZHHQ�WKH�¿UVW�WULPHVWHU�DQG�
the third trimester in both nulliparous and multiparous women. 

7KLV�VKRZHG�WKDW�PXOWLSDURXV�DQG�QXOOLSDURXV�ZRPHQ�KDG�VLPL-
lar weight gain during pregnancy, and this was an indication of 

the fast weight gain of the participants during pregnancy. Our 

study showed that third trimester lateral tibial, medial tibial, and 

patellar cartilage measurements for each of the nulliparous 

DQG� PXOWLSDURXV� SUHJQDQW� ZRPHQ� ZHUH� VLJQL¿FDQWO\� WKLQQHU�
WKDQ� WKH�¿UVW� WULPHVWHU� ODWHUDO� WLELDO��PHGLDO� WLELDO��DQG�SDWHOODU�
FDUWLODJH�PHDVXUHPHQWV��7KLV�ZDV�DWWULEXWHG�WR�WKH�LQFUHDVH�LQ�
%0,�EHWZHHQ�WKH�¿UVW�DQG�WKH�WKLUG�WULPHVWHU��$OWKRXJK�LQFUHD-

sed sex hormones such as estrogen and progesterone have a 

protective effect on cartilage during the pregnancy process, we 

WKLQN�WKDW�LQFUHDVHG�%0,�GXH�WR�LQFUHDVHG�ZHLJKW�JDLQ��LQFUHD-

sed load on the joint and excessive decrease in physical acti-

YLW\�WKLQV�WKH�NQHH�MRLQW�FDUWLODJH�WKLFNQHVV�LQ�WKH�WKLUG�WULPHVWHU��
+RZHYHU��LW�LV�NQRZQ�WKDW�WKHUH�LV�D�VLJQL¿FDQW�DPRXQW�RI�ZHLJKW�
ORVV�LQ�WKH�¿UVW�PRQWK��HVSHFLDOO\�DIWHU�WKH�H[SXOVLRQ�RI�WKH�IHWXV�
and its attachments, the energy consumed by breastfeeding, 

DQG�WKH�GLVDSSHDUDQFH�RI�HGHPD�������:H�WKLQN�WKDW�WKLV�WKLQ-

QLQJ�LQ�WKH�NQHH�MRLQW�FDUWLODJH�PD\�UHYHUW�WR�¿UVW�WULPHVWHU�PH-

asurements in the third trimester by decreasing the load on the 

NQHH� MRLQW� IURP� ORVLQJ�H[FHVV�ZHLJKW��7R�XQGHUVWDQG�ZKHWKHU�
cartilage ultrasound measurements are reversible, ultrasound 

measurements of the patients at the end of the postpartum pe-

riod (after 40 days) are needed. In our study, it was not possible 

to reevaluate patient groups due to patient-related reasons, but 

ZH�DUH�FRQ¿GHQW�WKDW�IXWXUH�VWXGLHV�ZLOO�FODULI\�WKLV�WKHVLV�

Recently, the use of ultrasound in the detection of osteoarth-

ULWLV� KDV� EHFRPH� ZLGHVSUHDG� ��������� ,Q� D� VWXG\� FRQGXFWHG�
E\�WKH�(8/$5�VWXG\�JURXS�RQ�WKH�XVH�RI�XOWUDVRXQG��86*��LQ�
osteoarthritis, USG was shown to be more sensitive than con-

ventional radiography in detecting osteophytes and joint space 

QDUURZLQJ�LQ�KDQG�RVWHRDUWKULWLV�������,Q�D�VWXG\��LW�ZDV�FRQFOX-

ded that ultrasound, as an easily accessible, inexpensive and 

radiation-free modality, is helpful in revealing the factors associ-

DWHG�ZLWK�SDLQ�LQ�NQHH�RVWHRDUWKULWLV�������7KH�86*�PHWKRG�ZDV�
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found to be more sensitive than MRI, x-ray, and arthroscopic 
WHFKQLTXHV�������

7KLV� LV� WKH� ¿UVW� VWXG\� HYDOXDWLQJ� WKH� FKDQJHV� LQ� WKH� FKDUDF-
WHULVWLFV�RI�NQHH� MRLQW�FDUWLODJH�GXULQJ�SUHJQDQF\��+RZHYHU�� LQ�
FXUUHQW�86*�LPDJLQJ��WKH�ODFN�RI�VWDQGDUG�VFRULQJ�V\VWHPV�IRU�
WKH� LGHQWL¿FDWLRQ�� GHWHFWLRQ�� DQG� JUDGLQJ� RI� FKDQJHV� LQ� RVWH-
oarthritis and structural damage, subjectivity in selection and 
interpretation of images, and the need for studies to determine 
the validity and reliability of USG in evaluating the pathology 
of osteoarthritis restrict the use of USG in the diagnosis of os-
WHRDUWKULWLV��7KH�SDWLHQWV� LQFOXGHG� LQ� WKLV�VWXG\�ZHUH�VHOHFWHG�
IURP�WKH�DQWHQDWDO�RXWSDWLHQW�FOLQLF��DQG�QR�UDQGRPL]DWLRQ�ZDV�
PDGH��7KH�SDWLHQWV�ZKR�FRQVHQWHG�WR�SDUWLFLSDWH�ZHUH�UHFUXL-
WHG��ZKLFK�FRXOG�SURGXFH�D�VHOHFWLRQ�ELDV��,Q�RUGHU�WR�PLQLPL]H�
WKH� ULVN�RI�REVHUYHU�ELDV��RQO\�RQH�VRQRJUDSKHU�PDGH�DOO� WKH�
PHDVXUHPHQWV��2QH�OLPLWDWLRQ�RI�RXU�VWXG\�ZDV�WKH�ODFN�RI�SRVW-
partum evaluation which was not performed due to patients` 
incompatibility and non-attendance. 

In conclusion, according to these results, although the socioe-
conomic level, education level, empolyment status, and body 
PDVV� LQGH[� DUH� IDFWRUV� DIIHFWLQJ� FDUWLODJH� WKLFNQHVV�� D� VLJQL-
¿FDQW�GHFUHDVH� LQ� MRLQW�FDUWLODJH�PHDVXUHPHQW� LQ�PXOWLSDURXV�
ZRPHQ� DQG� WKH� WUDQVLWLRQ� IURP� WKH� ¿UVW� WULPHVWHU� WR� WKH� WKLUG�
trimester of pregnancy suggests that pregnancy is an important 
factor in the development of osteoarthritis.  

We believe that more studies are needed with an increase in the 
number of participating patients, repeating the measurements 
at the end of the puerperium period, and adding non-pregnant 
women to the study group, which will contribute to our study in 
WKH� IXWXUH��(DUO\�GLDJQRVLV�RI�RVWHRDUWKULWLV�SRVLWLYHO\� LPSDFWV�
public health by providing early intervention and early initiation 
RI�QHFHVVDU\�OLIH�FKDQJHV�LQ�SDWLHQWV��7KHUHIRUH��ZRPHQ�FRQ-
sidering pregnancy should be informed that high weight gain 
DQG�LQFUHDVHG�SDULW\�GXULQJ�SUHJQDQF\�LQFUHDVH�WKH�ULVN�RI�RV-
teoarthritis.
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GEBELİK KAYBI İLE SONUÇLANACAĞINI BELİRLEYEBİLİR Mİ?
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ABSTRACT

Purpose: In this study, it was planned to investigate the parameters of the complete blood count 

in order to predict which patients presenting with the threatened miscarriage will result in missed 

abortion.

0DWHULDOV�DQG�0HWKRGV��7ZR�KXQGUHG�DQG�¿YH�IHPDOH�SDWLHQWV�ZLWK�DERUWLRQ�LPPLQHQV�GLDJQRVLV�

ZHUH�LQFOXGHG�LQ�WKLV�UHWURVSHFWLYH�FRKRUW�VWXG\��,Q�WKH�¿UVW�JURXS�QDPHG�DV�PLVFDUULDJH�JURXS��

and in the second group named as delivery group. Hemoglobin (Hgb), hematocrit (Hct), throm-

bocyte (Plt), white blood cells (WBC), neutrophil, lymphocyte, mean platelet volume (MPV), pla-

telet distribution width (PDW) values were recorded from the complete blood count parameters 

of the patients during their admission to the hospital. and values such as platelet-lymphocyte 

ratio (PLR), neutrophil-lymphocyte ratio (NLR), monocyte-lymphocyte ratio (MLR), systemic 

LQÀDPPDWRU\�LQGH[��6,,��ZHUH�FDOFXODWHG�DQG�UHFRUGHG�

5HVXOWV��,Q�WKLV�VWXG\��WKH�DJH�RI�PLVFDUULDJH�JURXS�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�GH-

livery group (30 [27-36] and 29 [25-33], p=0.021, respectively). It was determined that the parity 

number of the miscarriage group was higher than delivery group(1[0-2] and 1[0-1], p=0.017, 

respectively). The number of living children in the delivery group was found to be higher than the 

PLVFDUULDJH�JURXS���>���@�DQG���>���@���S �������UHVSHFWLYHO\���1R�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQ-

ce was found in complete blood count parameters in predicting pregnancy outcomes (p>0.05).

Conclusion: In this study, in which we investigated the parameters of the complete blood count 

LQ�SDWLHQWV�SUHVHQWLQJ�ZLWK�WKUHDWHQHG�DERUWLRQ��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�

between the groups that resulted in misccariage and delivery group, in terms of complete blood 

count parameters. As a result, clinical use of complete blood count parameters does not seem 

possible in predicting patients who will develop miscarriage.

Keywords: Abortion imminens, threatened miscarriage, neutrophil-lymphocyte ratio (NLR), pla-
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GEREÇ VE YÖNTEM

'�ú�N� WHKGLGL� �DERUWXV� LPPLQHQV��� JHEHOLNOHULQ� \DNODúÕN����
¶VLQGH�JHOLúPHNWHGLU������%X�KDVWDODUGD�PLVVHG�DERUWXV��JHEHOLN�
ND\EÕ�RUDQODUÕ������LOH�����DUDVÕQGD�GH÷LúPHNWHGLU��������0LV-
VHG�DERUWXVXQ�NHVLQ�QHGHQL�WDP�RODUDN�ELOLQPHPHNWHGLU��0LVVHG�
DERUWXV�\D�GD�JHQHO�LIDGH�LOH�JHEHOLN�ND\EÕ�HW\RSDWRJHQH]LQGH�
LOHUL�DQQH�\DúÕ��LON�JHEHOLN��JHEHOLN�ND\EÕ�|\N�V���XWHULQ�DQRPD-
OLOHU�� �NURPR]RPDO�DQRPDOLOHU��Hú�VSHUP�DQRUPDOOL÷L�� OXWHDO� ID]�
GHIHNWL���LPP�QRORMLN�QHGHQOHU��HQGRNULQ�QHGHQOHU��HQIHNVL\RQ-
ODU��VLJDUD�YH�DONRO�NXOODQÕPÕ�EXOXQPDNWDGÕU��������

6D÷OÕNOÕ� ELU� JHEHOLN�� LPP�Q�VLVWHP�DNWLYDV\RQX� LOH�HPEUL\RQLN�
DQWLMHQ� WROHUDQVÕ� DUDVÕQGD� KDVVDV� ELU� GHQJH� JHUHNWLUPHNWHGLU��
0DWHUQDO�IHWDO�DUD\�]��GHVLGXDO�GR÷DO�|OG�U�F���G1.��K�FUHOHU��
PDNURIDMODU��7�K�FUHOHUL�� GHQGULWLN� K�FUHOHU� YH�%�K�FUHOHUL� JLEL�
IDUNOÕ�ED÷ÕúÕNOÕN�K�FUHOHULQGHQ�ROXúXU�� øPP�Q�VLVWHP�K�FUHOHUL��
GHVLGXDO�VWURPDO�K�FUHOHU�YH�WURIREODVWODU�DUDVÕQGDNL�HWNLOHúLP��
JHQLú�ELU�K�FUHVHO�ED÷ODQWÕ�D÷Õ�ROXúWXUXU��+�FUHVHO�LPP�QRORMLN�
ELU�GHQJHVL]OLN��VSRQWDQ�G�ú�N��SUHHNODPSVL��HUNHQ�GR÷XP��LQW-
UDXWHULQ�E�\�PH�NÕVÕWOÕOÕ÷Õ� YH�HQIHNVL\RQ�JLEL�ROXPVX]�JHEHOLN�
VRQXoODUÕQD�\RO�DoDELOLU� �����'|QJ�VHO�HQGRPHWUL\XPXQ�JHEH-
OL÷LQ�GHVLGXDVÕQD�G|Q�ú�P���NULWLN�RODUDN�XWHUXV�NHPRNLQ�VLQ-
\DOOHULQH�� GRODúÕPGDNL�1.� K�FUHOHULQLQ� YH� NHPLN� LOL÷L� ND\QDNOÕ�
PH]HQNLPDO�N|N�SURJHQLW|U�K�FUHOHULQ��%0�06&��WUDQVYDVN�OHU�
J|o�QH�YH�EXQODUÕQ�SUROLIHUDWLI�JHQLúOHPHVLQH�YH�PDWHUQDO�IHWDO�
DUD\�]�Q�HWNLOL�KRPHRVWDWLN�G�]HQOH\LFLOHULQH�IHQRWLSLN�IDUNOÕODú-
PDVÕQD� ED÷OÕGÕU�� %X� \ROXQ� KHUKDQJL� ELU� DúDPDVÕQGD� ER]XOPD�
SRWDQVL\HO�RODUDN�SODVHQWD�ROXúXPXQX�HQJHOOH\HELOLU�YH�G�ú�÷H�
QHGHQ�RODELOLU������0DWHUQDO�VLVWHPLN�LQÀDPDWXDU�FHYDEÕQ�DUWÕúÕ-
QD�ED÷OÕ�RODUDN�GHIHNWLI� SODVHQWDV\RQ�VRQXFX�PLVVHG�DERUWXV�
JHOLúWL÷LQL�VDYXQDQ�oDOÕúPDODU�PHYFXWWXU�����

7DP� NDQ� VD\ÕPÕ� SDUDPHWUHOHULQGHQ� SODWHOHW� �3/7��� RUWDODPD�
SODWHOHW� KDFPL� �039��� SODWHOHW� GD÷ÕOÕP� JHQLúOL÷L� �3':��� SOD-
WHOHW�OHQIRVLW� RUDQÕ� �3/5��� Q|WUR¿O�SODWHOHW� RUDQÕ� �1/5���PRQR-
VLW�SODWHOHW�RUDQÕ��0/5��YH�VLVWHPLN�LPP�Q�LQÀDPDV\RQ�LQGHNVL�
�6,,��DUWPÕú�LQÀDPDV\RQ�YH�LVNHPL�LOH�LOLúNLOLGLU��7DP�NDQ�VD\ÕPÕ�
SDUDPHWUHOHUL�XFX]��NROD\�XODúÕODELOHQ� ODERUDWXYDU� WHWNLNOHUL�RO-
PDVÕ�QHGHQL\OH�EX�SDUDPHWUHOHU�oRN�VD\ÕGD�JHEHOLN�NRPSOLNDV-
\RQXQXQ�SUHGLNVL\RQXQGD�DUDúWÕUPD�NRQXVX�ROPXúWXU��0LVVHG�
DERUWXVXQ� WDP� NDQ� VD\ÕPÕ� SDUDPHWUHOHUL� LOH� SUHGLNVL\RQXQX�
NRQX� DODQ� OLWHUDW�U� VÕQÕUOÕGÕU�� 7DP� NDQ� VD\ÕPÕ� LOH� HOGH� HGLOHQ�
LQÀDPDV\RQ�SDUDPHWUHOHUL�SUHHNODPSVL� ���� ��KLSHUHPH]LV�JUD-
YLGDUXP�������SUHWHUP�GR÷XP�H\OHPL�������JHVWDV\RQHO�GL\DEHW�
������SUHWHUP�SUHPDW�U�HUNHQ�PHPEUDQ�U�SW�U���33520��������
&29,'����HQIHNVL\RQXQGD�ROXPVX]�JHEHOLN�VRQXoODUÕ������JLEL�

SDWRORMLOHUGH�\�NVHN�EXOXQPXúWXU��%HQ]HU�úHNLOGH�J�QFHO�oDOÕú-
PDGD�6,,��33520¶GD�ROXPVX]�QHRQDWDO�VRQXoODUÕQ�WDKPLQL�LoLQ�
HN�ELU�J|VWHUJH�RODUDN�NXOODQÕODELOHFH÷L�UDSRU�HGLOPLúWLU�

(UNHQ� JHEHOLN� ND\ÕSODUÕQÕQ� �PLVVHG� DERUWXV��� G�ú�N� WHKGLGL�
GXUXPODUÕQGD� LQÀDPDV\RQ�SDUDPHWUHOHULQH�GDLU� OLWHUDW�UGH�oH-
OLúNLOL�VRQXoODU�HOGH�HGLOPLúWLU��$WD�YH�DUN��HUNHQ�JHEHOLN�ND\EÕ�
\DúD\DQ� JHEHOHUGH� VD÷OÕNOÕ� JHEHOHUH� J|UH��039� GH÷HULQL� G�-
ú�N�� 3/5� GH÷HULQL� \�NVHN� EXOPXúODUGÕU� ������&KULVWRIRUDNL� YH�
DUN�� FDQOÕ� GR÷XP� \DSDQ� NDGÕQODU� �VD÷OÕNOÕ� JHEHOLN�� LOH� JHEHOLN�
ND\EÕ�\DúD\DQ�NDGÕQODUÕQ�1/5�GH÷HUOHULQL�EHQ]HU�EXOPXúODUGÕU�
������:DQJ�YH�DUN��1/5��0/5�SDUDPHWUHOHULQL�PLVVHG�DERUWXV�
JUXEXQGD�NRQWURO�JUXEXQD�J|UH�G�ú�N�EXOPXúODUGÕU�������7XUJXW�
YH�DUN��6,,�GH÷HULQL�PLVVHG�DERUWXV�JUXEXQGD�NRQWURO�JUXEXQD�
J|UH�\�NVHN�EXOPXúODUGÕU� ������.LP�YH�DUN�� LVH�G�ú�N� WHKGLGL�
JUXEXQGD�1/5�GH÷HULQL�PLVVHG�DERUWXV�JUXEXQD�J|UH�\�NVHN�
EXOPXúODUGÕU�������%Õ\ÕN�YH�DUN��PLVVHG�DERUWXV�JUXEXQGD�NRQW-
URO�JUXEXQD�J|UH�3':��1/5��3/5�GH÷HUOHULQLQ�\�NVHN�EXOPXú-
ODUGÕU������

'�ú�N�WHKGLGL�\DúD\DQ�NDGÕQODUÕQ�D]�ELU�NÕVPÕ�JHEHOLN�ND\EÕ�\D-
úDPDNWDGÕU��+DQJL�JHEHQLQ�JHEHOLN�ND\EÕ�\DúD\DFD÷ÕQÕ�SUHGLNWH�
HWPHN� LoLQ� UXWLQGH�NXOODQÕODQ�ELU�EHOLUWHo�EXOXQPDPDNWDGÕU��%X�
QHGHQOH�G�ú�N�WHKGLGL�\DúD\DQ�KDVWDODUÕQ�oR÷X�DQNVL\HWH�\D-
úDPDNWD��KHNLPOHU� LVH�KDVWDODUÕQ�WDPDPÕQD�WHGDYL�X\JXODPDN�
]RUXQGD�NDOPDNWDGÕU��%X�oDOÕúPDGD�G�ú�N�WHKGLGL�LOH�EDúYXUDQ�
KDVWDODUÕQ� WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHULQLQ��G�ú�÷��|QJ|UG�-
U�S�|QJ|UG�UHPH\HFH÷L�DUDúWÕUÕOPÕúWÕU�

%X�UHWURVSHNWLI�NRKRUW�oDOÕúPDVÕ�;;�+DVWDQHVLQGH�������2FDN�
LOH� �����ùXEDW� D\ODUÕ� DUDVÕQGD��.DGÕQ�+DVWDOÕNODUÕ� YH�'R÷XP�
NOLQL÷LQH�EDúYXUDQ������JHEHOLN�KDIWDVÕQGDQ�N�o�N�WHNLO�JHEHOL÷L�
RODQ�YH�G�ú�N�WHKGLGL�\DúD\DQ�����NDGÕQ�KDVWD�LOH�\�U�W�OP�ú-
W�U��;;�(WLN�.XUXOX�%DúNDQOÕ÷Õ¶QGDQ������������WDULKOL�(WLN�.XUXO�
.DUDU�1R������������NDUDU�VD\ÕOÕ�HWLN�RQD\Õ�DOÕQGÕ�

/LWHUDW�UH� J|UH� DERUWXV� LPPLQHQV� WDQÕOÕ� KDVWDODUGD�� JHEHOL÷LQ�
G�ú�N�LOH�VRQXoODQPD�RUDQÕ����LOH�����DUDVÕQGDGÕU��������%X�
ELOJL\H�GD\DQDUDN��G�ú�N�RUDQÕ��oDOÕúPD\D�GDKLO�HGLOHFHN�NRKRUW�
LoLQ�RUWDODPD�����RODUDN�YDUVD\ÕOPÕúWÕU��%X�RUDQ�YDUVD\ÕPÕ\OD�
oLIW� \|QO��DQODPOÕOÕN�G�]H\L������YH�HWNL� E�\�NO�÷������RODUDN�
NDEXO�HGLOPHN��]HUH��YDND�JUXEXQGD�����NRQWURO�JUXEXQGD�����
ROPDN��]HUH��WRSODP�|UQHNOHP�VD\ÕVÕQÕQ�����ROPDVÕ�GXUXPXQ-
GD�� LNL� JUXS� DUDVÕQGD� DQODPOÕ� IDUN� ROGX÷XQX� WHVW� HWPH� J�F��
����RODUDN�VDSWDQPÕúWÕU������������2FDN�������ùXEDW�WDULKOHUL�
DUDVÕQGD�NOLQL÷LPL]H�EDúYXUDQ�YH�DERUWXV�LPPLQHQV�WDQÕVÕ�DODQ�

*ø5øù
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�����KDVWD�ND\GÕ� LQFHOHQPLúWLU��%X�ND\ÕWODU� LoLQGH�D\QÕ�KDVWD-
ODUÕQ�P�NHUUHU�EDúYXUXODUÕ�L]OHQPLú�YH�EX�ND\ÕWODU�NLúL�ED]ÕQGD�
GH÷HUOHQGLULOPLúWLU��%X�ROJXODUD�GDKLO�HGLOPH�YH�GÕúODQPD�NULWHU-
OHUL� X\JXODQPÕú�YH� WRSODP�����NDGÕQ�KDVWD� LOH� oDOÕúPD\D�GH-
YDP�HGLOPLúWLU��������\Dú��WHNLO�JHEHOLN��IHWDO�NDOS�DWÕPÕ�ROPDVÕ��
YDMLQDO�NDQDPD�ROPDVÕ�oDOÕúPD\D�GDKLO�HGLOPH�NULWHUOHUL�RODUDN�
EHOLUOHQGL�� dDOÕúPDGDQ� GÕúODQPD� NULWHUOHUL� RODUDN�� HQIHNVL\RQ��
VLVWHPLN�KDVWDOÕN�|\N�V�� �WLURLG�GLVIRQNVL\RQX��GL\DEHWHV�PHO-
OLWXV�YV���NURQLN�LQÀDPDWXDU�KDVWDOÕN��URPDWRLG�DUWULW��)0)�YE������
oR÷XO�JHEHOLN��DNWLI�PDOLJQ�KDVWDOÕN�� WDQÕ�NRQPXú� IHWDO�NURPR-
]RPDO�ER]XNOX÷D�VDKLS�ROPDN��LNL�YH�GDKD�ID]OD�VD\ÕGD�G�ú�N�
|\N�V�QH�VDKLS�ROPDN�NDEXO�HGLOGL�

*HEHOLN� VRQXFXQD� J|UH� KDVWDODU� LNL� JUXED� D\UÕOPÕúWÕU�� %LULQ-
FL� JUXSWD� DERUWXV� LPPLQHQV� WDQÕVÕ� RODQ� YH� JHEHOL÷L� G�ú�N� LOH�
VRQXoODQDQ� KDVWDODU� EXOXQPDNWDGÕU�� øNLQFL� JUXSWD� LVH� DERUWXV�
LPPLQHQV�WDQÕVÕ�RODQ�YH�JHEHOLN�GR÷XPOD�VRQXoODQDQODU�EXOXQ-
PDNWDGÕU��2OJXODUÕQ�GHPRJUD¿N�YHULOHUL�ND\GHGLOPLúWLU������JHEH-
OLN�KDIWDVÕQGDQ�|QFH�JHEHOL÷L�ROXS�YDMLQDO�NDQDPDVÕ�RODQ�DQFDN�
JHEHOL÷L�VRQODQPDPÕú�RODQ�ROJXODU�DERUWXV�LPPLQHQV�NDEXO�HGLO-
PLúWLU������'DKD�|QFH�LQWUDXWHULQ�IHWDO�NDOS�DWÕPÕ�VDSWDQDQ�JHEH-
QLQ�����JHEHOLN�KDIWDVÕQGDQ�|QFH�IHWDO�NDOS�DWÕP�ND\EÕ�ROPDVÕ��
PLVVHG�DERUWXV�WDQÕVÕ�RODUDN�NDEXO�HGLOPLúWLU��������$\UÕFD�DNWLI�
YDMLQDO�NDQDPDVÕ�RODQ�YH�HQ�D]���KDIWDOÕN�JHEHOLNWH�NDOS�DWÕúÕ�
WHVSLW�HGLOHPH\HQ�NDGÕQODU�GD�PLVVHG�DERUWXV�RODUDN�NDEXO�HGLO-
PLúWLU��������*HEHOLN�KDIWDVÕ�VRQ�DGHW�WDULKLQH�J|UH�KHVDSODQPÕú�
ROXS�� VRQ� DGHW� WDULKL� LOH� JHEHOLN� KDIWDVÕ� DUDVÕQGD� X\XPVX]OXN�
ROPDVÕ�GXUXPXQGD�HUNHQ�G|QHP�JHEHOLN�XOWUDVRQ�EXOJXODUÕQD�
J|UH�JHEHOLN�KDIWDVÕ�G�]HOWLOPLúWLU��dDOÕúPD\D�GDKLO�HGLOHQ�KDV-
WDODUÕQ�\DúÕ��JHEHOLN�KDIWDVÕ��JUDYLGD�VD\ÕVÕ��SDULWH�VD\ÕVÕ��G�ú�N�
VD\ÕVÕ��\DúD\DQ�oRFXN�VD\ÕVÕ�JLEL�|]HOOLNOHUL� OLVWHOHQPLúWLU��7DP�
NDQ� VD\ÕPÕ� SDUDPHWUHOHULQGHQ� KHPRJORELQ�� KHPDWRNULW�� 3/7��
:%&��Q|WUR¿O��OHQIRVLW��039��3':��JLEL�GH÷HUOHU�DOÕQDUDN��3/5��
1/5��0/5��6,,�GH÷HUOHUL�KHVDSODQDUDN��ND\GHGLOPLúWLU�

øVWDWLNVHO�DQDOL]�LoLQ�WRSODQDQ�W�P�YHULOHU�6WDWLVWLFDO�3DFNDJH�IRU�
WKH�6RFLDO�6FLHQFHV��V�U�P�����6366�,QF���&KLFDJR��,/��6366��
SURJUDPÕ� LOH�DQDOL]�HGLOPLúWLU��9HULOHU�RUWDODPD���VWDQGDUW�VDS-
PD��PHGLDQ� >���SHUVHQWLO� �����SHUVHQWLO@�RODUDN�YHULOPLúWLU�´�YH�
³S������NDEXO�HGLOPLúWLU��+HU�JUXS�LoLQ�YHULOHULQ�QRUPDO�GD÷ÕOÕP�
J|VWHULS� J|VWHUPHGL÷L� .ROPRJRURY�6PLUQRY� YH� 6KDSLUR�� :LON�
WHVWOHUL� LOH� GH÷HUOHQGLULOPLúWLU�� 1RUPDO� GD÷ÕOÕPD� X\DQ� JUXSODU�
6WXGHQW�7� WHVWL� LOH� NDUúÕODúWÕUÕUNHQ�� QRUPDO� GD÷ÕOÕPD� X\PD\DQ�
YHULOHU�LoLQ�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOPÕúWÕU��.DWHJRULN�YHUL-
OHULQ� NDUúÕODúWÕUÕOPDVÕQGD�.L�NDUH� WHVWL� X\JXODQPÕúWÕU�� øNL� \|QO��
DQODPOÕOÕN�VÕQÕUÕ�S������NDEXO�HGLOPLúWL�

.RKRUW�JUXEXQXQ�\Dú�RUWDODPDVÕ������� ��������\ÕO�RODUDN�KH-
VDSODQGÕ��7�P�|UQHNOHPGH�DERUWXV�LPPLQHQV�WDQÕVÕ�DOGÕ÷ÕQGD-
NL� RUWDODPD� JHEHOLN� \DúÕ� �������� ������ J�Q� RODUDN� VDSWDQGÕ��
dDOÕúPD\D�GDKLO� HGLOHQ�����KDVWDQÕQ���¶LQLQ�JHEHOL÷L� G�ú�NOH�
VRQXoODQPÕúWÕU�����KDVWDQÕQ�JHEHOL÷L�GR÷XPOD�VRQXoODQPÕúWÕU��
*HEHOLN� VRQXFX� G�ú�NOH� VRQXoODQDQ� JUXEXQ� \DúÕQÕQ�� JHEHOLN�
VRQXFX�GR÷XP�LOH�VRQXoODQDQ�JUXED�J|UH�DQODPOÕ�RODUDN�GDKD�
\�NVHN�ROGX÷X�VDSWDQPÕúWÕU�����>�����@�YH����>�����@��S �������
VÕUDVÕ\OD���$ERUWXV�JUXEXQXQ�SDULWH�VD\ÕVÕQÕQ��GR÷XPOD�VRQXo-
ODQDQODUD�J|UH�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU����>���@��YH��>���@��
S ������� VÕUDVÕ\OD��� 'R÷XP� JUXEXQXQ� \DúD\DQ� oRFXN� VD\Õ-
VÕ�DERUWXV�JUXEXQGDQ�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU� ��>���@� � YH�
��>���@���S �������VÕUDVÕ\OD���'L÷HU�GHPRJUD¿N�YHULOHU�DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��S!�������2OJXOD-
UÕQ�GHPRJUD¿N�YHULOHUL�WDEOR��¶GH�YHULOPLúWLU�

*HEHOL÷L�G�ú�N�LOH�VRQXoODQDQODU�LOH�GR÷XPOD�VRQXoODQDQ�JUXS�
GDKD�|QFHVLQGH�JHEHOLN�ND\EÕ�|\N�V��DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ-
÷ÕQGD�LNL�JUXS�DUDVÕQGDQ�DQODPOÕ�IDUN�EXOXQDQDPDGÕ��������YV�
������� S �������� /DERUDWXDU� SDUDPHWUHOHUL� DoÕVÕQGDQ� JUXSODU�
DUDVÕQGD�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��S!�������2OJXODUÕQ�ODER-
UDWXDU�YHULOHUL�WDEOR��¶GH�YHULOPLúWLU�

BULGULAR

Tablo 1. KůŐƵůĂƌŦŶ�ĚĞŵŽŐƌĂĮŬ�ǀĞƌŝůĞƌŝ

� Abortusla sonuçla-
nanlar (n=61)

�ŽŒƵŵůĂ�ƐŽŶƵĕůĂ-
nanlar (n=144)

p de-
ŒĞƌŝ

zĂƔ�;ǇŦůͿ ϯϬ�΀ϮϳͲϯϲ΁ Ϯϵ�΀ϮϱͲϯϯ΁ 0,021a

'ĞďĞůŝŬ�
ǇĂƔŦ�;ŐƺŶͿ ϱϵ�΀ϱϭͲϳϵ΁ ϲϬ͕ϱ�΀ϰϳͲϴϭ͕ϱ΁ 0,772a

'ƌĂǀŝĚĂ Ϯ�΀ϮͲϯ΁ Ϯ�΀ϭͲϯ΁ 0,069a

WĂƌŝƚĞ ϭ�΀ϬͲϮ΁ ϭ�΀ϬͲϭ΁ Ϭ͕Ϭϭϳa

zĂƔĂǇĂŶ ϭ�΀ϬͲϮ΁ ϭ�΀ϬͲϭ΁ Ϭ͕ϬϮϭa

�ďŽƌƚƵƐ Ϭ�΀ϬͲϭ΁ Ϭ�΀ϬͲϬ΁ Ϭ͕ϲϭϮa

a:�DĂŶŶͲ�tŚŝƚŶĞǇ�h�ƚĞƐƟ

Tablo 2͘�KůŐƵůĂƌŦŶ�ůĂďŽƌĂƚƵǀĂƌ�ƉĂƌĂŵĞƚƌĞůĞƌŝ

� Abortusla sonuçlananlar 
(n=61)

�ŽŒƵŵůĂ�ƐŽŶƵĕůĂŶĂŶůĂƌ�
(n=144) W�ĚĞŒĞƌŝ

,ď�;ŐͬĚ>Ϳ
ϭϮ͕ϵϴ���ϭ͕ϭϳ ϭϮ͕ϴϵ���Ϭ͕ϵϴ

0,604a

ϭϮ͕ϴ�΀ϭϮ͕ϮͲϭϰ΁ ϭϮ͕ϴ�΀ϭϮ͕ϯͲϯ͕ϲ΁

,ƚĐ�;йͿ
ϯϴ͕ϵϲ���ϯ͕ϭϵ ϯϴ͕ϱϲ���Ϯ͕ϱϱ

0,342a

ϯϵ͕ϯ�΀ϯϲ͕ϴͲϰϭ͕ϱ΁ ϯϴ͕ϱϱ�΀ϯϳͲϰϬ͕ϭϱ΁

t���;ŵĐ>Ϳ
ϵϲϯϴ͕Ϯ���ϯϭϮϱ͕ϯϮ ϵϱϵϯ͕ϲϭ���Ϯϯϳϱ͕ϯϳ

0,727b

ϴϴϬϬ�΀ϳϴϱϬͲϭϭϭϮϬ΁ ϵϮϵϬ�΀ϳϮϳϬͲϭϭϬϲϬ΁

WůĂƚĞůĞƚ�
;ϭϬϯͬђ>Ϳ

Ϯϱϭϵϴϯ͕ϲ���ϲϰϭϲϵ͕ϵϱ ϮϰϵϮϬϭ͕ϯϴ���ϱϰϱϴϱ͕Ϭϵ
Ϭ͕ϵϰϳď

ϮϰϱϬϬϬ�΀ϮϬϲϬϬϬͲϯϬϬϬϬ΁ ϮϰϲϱϬϬ�΀ϮϭϭϱϬϬͲϮϴϱϬϬϬ΁

EƂƚƌŽĮů��
;ŵĐ>Ϳ

ϲϳϬϬ͕ϰϵ���Ϯϱϯϰ ϲϱϭϰ͕ϭϲ���ϭϴϱϱ͕ϯϲ
Ϭ͕ϵϵϮď

ϱϵϳϬ�΀ϱϬϳϬͲϴϬϵϬ΁ ϲϮϴϱ�΀ϱϬϬϱͲϳϲϲϱ΁
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Tablo 2͘�KůŐƵůĂƌŦŶ�ůĂďŽƌĂƚƵǀĂƌ�ƉĂƌĂŵĞƚƌĞůĞƌŝ

� Abortusla sonuçlananlar 
(n=61)

�ŽŒƵŵůĂ�ƐŽŶƵĕůĂŶĂŶůĂƌ�
(n=144) W�ĚĞŒĞƌŝ

,ď�;ŐͬĚ>Ϳ
ϭϮ͕ϵϴ���ϭ͕ϭϳ ϭϮ͕ϴϵ���Ϭ͕ϵϴ

0,604a

ϭϮ͕ϴ�΀ϭϮ͕ϮͲϭϰ΁ ϭϮ͕ϴ�΀ϭϮ͕ϯͲϯ͕ϲ΁

,ƚĐ�;йͿ
ϯϴ͕ϵϲ���ϯ͕ϭϵ ϯϴ͕ϱϲ���Ϯ͕ϱϱ

0,342a

ϯϵ͕ϯ�΀ϯϲ͕ϴͲϰϭ͕ϱ΁ ϯϴ͕ϱϱ�΀ϯϳͲϰϬ͕ϭϱ΁

t���;ŵĐ>Ϳ
ϵϲϯϴ͕Ϯ���ϯϭϮϱ͕ϯϮ ϵϱϵϯ͕ϲϭ���Ϯϯϳϱ͕ϯϳ

0,727b

ϴϴϬϬ�΀ϳϴϱϬͲϭϭϭϮϬ΁ ϵϮϵϬ�΀ϳϮϳϬͲϭϭϬϲϬ΁

WůĂƚĞůĞƚ�
;ϭϬϯͬђ>Ϳ

Ϯϱϭϵϴϯ͕ϲ���ϲϰϭϲϵ͕ϵϱ ϮϰϵϮϬϭ͕ϯϴ���ϱϰϱϴϱ͕Ϭϵ
Ϭ͕ϵϰϳď

ϮϰϱϬϬϬ�΀ϮϬϲϬϬϬͲϯϬϬϬϬ΁ ϮϰϲϱϬϬ�΀ϮϭϭϱϬϬͲϮϴϱϬϬϬ΁

EƂƚƌŽĮů��
;ŵĐ>Ϳ

ϲϳϬϬ͕ϰϵ���Ϯϱϯϰ ϲϱϭϰ͕ϭϲ���ϭϴϱϱ͕ϯϲ
Ϭ͕ϵϵϮď

ϱϵϳϬ�΀ϱϬϳϬͲϴϬϵϬ΁ ϲϮϴϱ�΀ϱϬϬϱͲϳϲϲϱ΁

dHúLWOL� JHEHOLN� NRPSOLNDV\RQODUÕQÕQ� SUHGLNVL\RQXQGD� WDP� NDQ�
VD\ÕPÕ�SDUDPHWUHOHUL�DUDúWÕUÕOPÕúWÕU��*�QFHO�ELU�oDOÕúPDGD�SUH-
HNODPSVLOL� NDGÕQODUGD� LQÀDPDWXDU�EHOLUWHoOHU�1/5��3/5��5':�
YH�039¶QLQ�GDKD�\�NVHN�ROGX÷X�EXOXQPXúWXU��1/5�YH�3/5¶QLQ�
|Oo�OPHVL��SUHQDWDO�WDNLS�VÕUDVÕQGD�\�NVHN�ULVN�DOWÕQGDNL�NDGÕQ-
ODUGD�SUHHNODPSVLQLQ�|QJ|U�OPHVLQGH�\DUDUOÕ�RODELOHFH÷L�ELOGLULO-
PLúWLU�������7�UNL\H¶GH�\DNÕQ�]DPDQGD�\DSÕODQ�oDOÕúPDGD�039�
YH�SODWHOHWULNWLQ�33520�YDNDODUÕQGD�5'6�LoLQ�SUHGLNWLI�EXOXQ-
PXúWXU�������������&29,'����HQIHNVL\RQX�WDQÕVÕ�DOPÕú�JHEHOHUL�
LQFHOH\HQ�JHQLú�VHULOL�J�QFHO�oDOÕúPDGD�6,,�YH�VLVWHPLN�ED÷ÕúÕN-
OÕN� \DQÕWÕ� LQGHNVL� �6,5,��� N|W�� SHULQDWDO� VRQXoODUÕQ� WDKPLQLQGH�
GL÷HU�NOLQLN�EXOJXODUOD�ELUOLNWH�NXOODQÕODELOHFH÷L�ELOGLULOPLúWLU������

0LVVHG�DERUWXV� LOH� LOJLOL� OLWHUDW�UGHNL� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD��
oDOÕúPDODUGDQ�HOGH�HGLOHQ�EXOJXODU�IDUNOÕOÕN�J|VWHUPHNWHGLU��$WD�
YH�DUN���oDOÕúPDVÕQGD��KDVWDODUGDQ�LON�WULPHVWHUGH�EDNÕODQ�WDP�
NDQ�VD\ÕPODUÕ�NDUúÕODúWÕUÕOPÕúWÕU��*UXSODU�DUDVÕQGD�1/5�EHQ]HU�
EXOXQPXúWXU��5%&�GH÷HUOHUL��HUNHQ�JHEHOLN�ND\EÕ�\DúD\DQ�JUXS�
YH�G�ú�N�WHKGLGL�\DúD\DQ�JUXSWD��VD÷OÕNOÕ�NRQWURO�JUXEXQD�J|UH�
G�ú�N�VDSWDPÕúWÕU��039�GH÷HUOHUL� LVH�HUNHQ�JHEHOLN�ND\EÕ�\D-
úD\DQ�JUXSWD�VD÷OÕNOÕ�NRQWURO�JUXEXQD�J|UH�G�ú�N�EXOXQPXúWXU��
3/5�GH÷HUOHUL� LVH�HUNHQ�JHEHOLN�ND\EÕ�\DúD\DQODUGD�YH�G�ú�N�
WHKGLGL�\DúD\DQ�KDVWDODUGD��NRQWURO�JUXEXQD�J|UH�DQODPOÕ�\�N-

VHN�EXOXQPXúWXU��������&KULVWRIRUDNL�YH�DUN������KDIWD�YH��]HUL�
VD÷OÕNOÕ�GR÷XP�\DSDQODU�LOH����KDIWD�DOWÕQGD�G�ú�N�\DSDQ�KDVWD-
ODUÕ�NDUúÕODúWÕUPÕúWÕU��*UXSODU�DUDVÕQGD�1/5�SDUDPHWUHOHUL�EHQ-
]HU�EXOXQPXúWXU�������)HQJ�YH�DUN��oDOÕúPDVÕQGD�G�ú�N�WHKGL-
GL� \DúD\ÕS� G�ú�N� \DSDQODU� LOH� G�ú�N� WHKGLGL� \DúD\ÕS� JHEHOL÷L�
GHYDP� HGHQOHU� NDUúÕODúWÕUÕOPÕú� YH� 1/5�� 3/5� RUDQODUÕ� EHQ]HU�
EXOXQPXúWXU�������/LX�YH�DUN���PLVVHG�DERUWXV�YH�VD÷OÕNOÕ�NRQW-
URO�JUXEX��]HULQGH�\DSWÕNODUÕ�oDOÕúPDGD�JUXSODU�DUDVÕQGD�1/5�
YH�3/5�GH÷HUOHULQGH�DQODPOÕ�ELU�IDUN�VDSWDPDPÕúODUGÕU��0LVVHG�
DERUWXV�JUXEXQGD�039�GH÷HUOHUL��VD÷OÕNOÕ�NRQWURO�JUXEXQD�J|UH�
DQODPOÕ�RODUDN�G�ú�N�VDSWDQPÕúWÕU������

%DV�YH�DUN����VSRQWDQ�DERUWXV�ROJXODUÕ�LOH�NRQWURO�ROJXODUÕQÕ�NDU-
úÕODúWÕUPÕúODUGÕU��$ERUWXV�JUXEX�LOH�NRQWURO�JUXEX�DUDVÕQGD�:%&��
3/7��1|WUR¿O��/HQIRVLW��1/5��YH�039�GH÷HUOHULQGH�DQODPOÕ�IDUN-
OÕOÕN� VDSWDPÕúODUGÕU��3/5�GH÷HULQGH� LVH�DQODPOÕ� IDUN� EXOXQPD-
PÕúWÕU� ������ 7DVNRPXU� YH� DUN��� G�ú�N� WHKGLGL� ROJXODUÕ�� G�ú�N�
WHKGLGL�VRQUDVÕ�G�ú�N�\DúD\DQ�KDVWD�YH�VD÷OÕNOÕ�JHEHOHUL� NDU-
úÕODúWÕUGÕNODUÕ�oDOÕúPDODUÕQGD��G�ú�N�WHKGLGL�\DúD\DQ�KDVWDODUÕQ�
1/5�GH÷HUOHULQL�G�ú�N�\DSDQ�YH�VD÷OÕNOÕ�NRQWURO�JUXEXQD�RUDQOD�
\�NVHN�EXOPXúODUGÕU��*UXSODU�DUDVÕQGD�3/5�GH÷HUOHULQGH�LVH�ELU�
IDUN�VDSWDPDPÕúODUGÕU�������:DQJ�YH�DUN���\DSWÕNODUÕ�oDOÕúPDGD��
LON� WULPHVWHUGH�VSRQWDQ�G�ú�N�\DúD\DQ�KDVWDODU� LOH� LON� WULPHV-
WHUGH�PHGLNDO�DERUW�\DSWÕUÕODQ�JHEHOHUL�NDUúÕODúWÕUPÕúODUGÕU��<H-
GLQFL�JHEHOLN�KDIWDVÕQGD�DERUW�HGHQ�JUXSODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD��
VSRQWDQ�DERUW�HGHQ�JUXSWD�O|NRVLW��Q|WUR¿O��1/5��PRQRVLW��0/5�
GH÷HUOHULQGH�DQODPOÕ�ELU�G�ú�NO�N�VDSWDQPÕúWÕU�������8oNDQ�YH�
DUN���PLVVHG�DERUWXV�KDVWDODUÕ�LOH�VD÷OÕNOÕ�JHEHOHUL�NDUúÕODúWÕUGÕN-
ODUÕ�oDOÕúPDGD�:%&��+E��0&9��3OW��3FW��1/5�GH÷HUOHULQL�PLVVHG�
DERUWXV�JUXEXQGD�DQODPOÕ�RODUDN�\�NVHN�EXOPXúODUGÕU�������%Õ-
\ÕN� YH� DUN���PLVVHG� DERUWXV� JUXEX� LOH� � VD÷OÕNOÕ� NRQWURO� JUXEX-
QX�NDUúÕODúWÕUGÕNODUÕ�oDOÕúPDGD��PLVVHG�JUXEXQGD�3':���1/5��
3/5�GH÷HUOHULQLQ�VD÷OÕNOÕ�JHEHOLN�JUXEXQD�J|UH�DQODPOÕ�úHNLOGH�
\�NVHN�ROGX÷XQX�J|]OHPOHPLúOHUGLU�������.DOH�YH�DUN���\DSWÕNOD-
UÕ�oDOÕúPDGD�PLVVHG�DERUWXV�JUXEX�LOH�VD÷OÕNOÕ�NRQWURO�JUXEXQX�
NDUúÕODúWÕUÕOPÕúWÕU��%X�oDOÕúPDGD�DERUWXV�JUXEXQGD�1/5�GH÷HUL�
NRQWURO�JUXEXQD�J|UH�DQODPOÕ�ELU�úHNLOGH�\�NVHN�EXOXQPXúWXU��
3/5�YH�0/5�GH÷HUOHULQGH�LVH�LVWDWLVWLNL�RODUDN�DQODPOÕ�IDUN�EX-
OXQPDPÕúWÕU�������2QDW�YH�DUN���HUNHQ�JHEHOLN�ND\EÕ�\DúD\DQODU�
LOH�VSRQWDQ�JHEHOLN�\DúD\DQ�YH�QRUPDO�GR÷XP�\DSDQODUÕ�NDUúÕ-
ODúWÕUPÕúODUGÕU��%X�oDOÕúPDGD�DERUWXV�JUXEXQGD��NRQWURO�JUXEX-
QD�NÕ\DVOD�WURPERVLW�VD\ÕVÕ��1/5��3/5��YH�SODWHOHWNULW��GH÷HUOHUL�
\�NVHN�VDSWDQPÕúWÕU�YH�/05��GH÷HUL�G�ú�N�VDSWDQPÕúWÕU�������
%L]LP�oDOÕúPDPÕ]GD�LVH�DERUWXV�LPPLQHQV�WDQÕVÕ�RODQODUGD��JH-
EHOLN�VRQXoODUÕQÕ�|QJ|UPHGH�WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHULQGH�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��S!������

>ĞŶĨŽƐŝƚ��
;ŵĐ>Ϳ

ϮϮϱϭ͕ϵϲ���ϳϵϱ͕ϯϵ Ϯϯϳϱ͕ϵϳ���ϳϲϵ͕ϭϰ
Ϭ͕Ϯϵϯď

ϮϭϭϬ�΀ϭϳϳϬͲϮϳϭϬ΁ ϮϮϰϱ�΀ϭϴϲϬͲϮϳϭϱ΁

DŽŶŽƐŝƚ��
;ŵĐ>Ϳ

ϱϯϱ͕Ϯϰ���Ϯϭϯ͕ϲϱ ϱϱϬ͕ϵ���ϭϲϭ͕ϲ
Ϭ͕ϭϳϴď

ϰϲϬ�΀ϯϵϬͲϲϴϬ΁ ϱϰϬ�΀ϰϯϬͲϲϰϬ΁

DWs�;Ĩ>Ϳ
ϵ͕ϰϮ���ϭ͕ϭϯ ϵ͕ϱϱ���ϭ͕Ϭϵ

0,442b

ϵ͕ϯ�΀ϴ͕ϱͲϭϬ͕Ϯ΁ ϵ͕ϯ�΀ϴ͕ϴͲϭϬ͕Ϯ΁

W�t�;Ĩ>Ϳ
ϭϱ͕ϵϳ���Ϭ͕ϰϰ ϭϲ͕Ϭϭ���Ϭ͕ϰϭ

Ϭ͕ϰϮϵď
ϭϱ͕ϵ�΀ϭϱ͕ϲͲϭϲ͕Ϯ΁ ϭϲ͕Ϭϭ�΀ϭϱ͕ϳϱͲϭϲ͕Ϯϱ΁

W>Z
ϭϮϯ͕ϬϮ���ϰϱ͕ϱϴ ϭϭϯ͕ϰϴ���ϯϳ͕ϭ

0,286b

ϭϭϯ͕ϳϲ�΀ϵϭ͕ϱϯͲϭϰϬ͕ϵϭ΁ ϭϬϵ͕ϳϵ�΀ϵϬ͕ϭϮͲϭϯϯ͕ϰ΁

E>Z
ϯ͕Ϯϲ���ϭ͕ϴϲ Ϯ͕ϵϯ���ϭ͕Ϭϯ

0,466b

Ϯ͕ϴϲ�΀Ϯ͕ϮϯͲϯ͕ϵ΁ Ϯ͕ϲϱ�΀Ϯ͕ϯϯͲϯ͕ϱϱ΁

D>Z
Ϭ͕Ϯϰϴ�� 0͕Ϭϴϲ Ϭ͕Ϯϰϱ�� 0͕Ϭϳϵ

0,871b

Ϭ͕Ϯϯϴ�΀Ϭ͕ϭϴϱͲϬ͕Ϯϴϴ΁ Ϭ͕Ϯϯϰ�΀Ϭ͕ϭϴϳͲϬ͕Ϯϳϳ΁

SII
ϳϴϵϬϲϳ͕ϲϭ���ϯϱϭϲϳϬ͕ϬϮ ϳϮϲϲϮϮ͕ϳϱ���Ϯϴϳϲϱϲ͕ϰϲ

0,390bϲϵϴϭϮϭ͕ϴϮ�΀ϱϱϲϵϵϲ͕ϭϲͲ
ϵϵϵϵϵ͕ϵϱ΁

ϲϳϲϵϱϳ͕ϱϵ�΀ϱϭϰϲϬϮ͕ϱϯͲ
ϵϬϲϮϵϮ͕ϭϰ΁

Hb:�,ĞŵŽŐůŽďŝŶ͖�Htc:�,ĞŵĂƚŽŬƌŝƚ͖�WBC:�>ƂŬŽƐŝƚ͖�MPV:�KƌƚĂůĂŵĂ�dƌŽŵďŽƐŝƚ

�,ĂĐŵŝ͖�PDW:�dƌŽŵďŽƐŝƚ��ĂŒŦůŦŵ�'ĞŶŝƔůŝŒŝ͖�PLR: WůĂƚĞůĞƚͬ�>ĞŶĨŽƐŝƚ�KƌĂŶŦ͖�

NLR: EƂƚƌŽĮůͬ�>ĞŶĨŽƐŝƚ�KƌĂŶŦ͖�MLR:�DŽŶŽƐŝƚͬ�>ĞŶĨŽƐŝƚ�KƌĂŶŦ͖

�SII:�^ŝƐƚĞŵŝŬ�7ŶĨůĂŵĂƚƵĂƌ�7ŶĚĞŬƐ

a: ^ƚƵĚĞŶƚ Ɛ͛�ƚͲ�ƚĞƐƚ�ŝůĞ�ŚĞƐĂƉůĂŶŵŦƔƨƌ

b:�DĂŶŶͲ�tŚŝƚŶĞǇ�h�ƚĞƐƟ�ŝůĞ�ŚĞƐĂƉůĂŶŵŦƔƨƌ

7$57,ù0$
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/LWHUDW�UGHNL�NRQX�LOH�LOJLOL�oR÷X�oDOÕúPD�ROJX�NRQWURO�oDOÕúPDVÕ�
ROPDVÕ� WDVDUÕPGDGÕU��'�ú�N�\DSDQ�KDVWDODUOD�VD÷OÕNOÕ�JHEHOHUL�
NDUúÕODúWÕUPDVÕ�LOH�EL]LP�oDOÕúPDPÕ]GDQ�IDUNOÕ�GL]D\Q�HGLOPLúWLU��
dDOÕúÕODQ� LQÀDPDWXDU� EHOLUWHoOHULQ�� DERUWXV� V�UHFLQH� HWNL� HGHQ�
ELU�SDUDPHWUH�PL�\RNVD�DERUWXVWDQ�VRQUD�\�NVHOHQ�SDUDPHWUH-

OHU�PL� ROGX÷X� EX� oDOÕúPD� LOH� ELOLQPHVL�P�PN�Q� GH÷LOGLU��<DQL�
DUWDQ� GH÷HUOHULQ� ELUHU� VHEHS�PL� \RNVD� VRQXo�PX� ROGX÷X� QHW�
GH÷LOGLU��%X�KDOL� LOH�GH�EX�SDUDPHWUHOHULQ�G�ú�N�JHUoHNOHúPH-

GHQ�|QFH�ELU�|QJ|U��SDUDPHWUHVL�RODUDN�NXOODQÕOPDVÕ�P�PN�Q�
J|U�QPHPHNWHGLU��

'�ú�N� GXUXPX� YH� LQÀDPDWXDU� EHOLUWHoOHUOH� LOJLOL� \DSÕODQ� oDOÕú-

PDODU�LQFHOHQGL÷LQGH��EL]LP�oDOÕúPDPÕ]�G�ú�N�WHKGLGL�\DúD\DQ�
KDVWDODU��]HULQGH�\DSÕOPÕú�ELU�oDOÕúPD�ROPDVÕ�\|Q�\OH�IDUNOÕOÕN�
J|VWHUPHNWHGLU��<DSÕODQ�oDOÕúPDODU�LQFHOHQGL÷LQGH�G�ú�N�GXUX-

PX� LOH� LQÀDPDWXDU�EHOLUWHoOHU�DUDVÕQGDNL�EXOJXODU� IDUNOÕOÕN�J|V-

WHUPHNWHGLU��%X�LQÀDPDWXDU�EHOLUWHoOHUH�DLW�HOGH�HGLOHQ�YHULOHULQ��
G�ú�N�PHNDQL]PDVÕQGD�PÕ�HWNLOL�ROGX÷X�\D�GD�G�ú�N�JHUoHN-

OHúPHVL�VRQXFX�RUWD\D�oÕNDQ�ELU�GXUXP�PX�ROGX÷X�NRQXVXQGD�
KHQ�]�ELU�QHWOLN�RUWD\D�NRQPDPÕúWÕU��

dDOÕúPDPÕ]�NRKRUW�oDOÕúPDVÕ�ROPDVÕ�YH�\DOQÕ]FD�G�ú�N�WHKGLGL�
\DúD\DQ� KDVWDODUÕ� LQFHOHPHVL� DoÕVÕQGDQ� GL÷HU� oDOÕúPDODUGDQ�
D\UÕOPDNWDGÕU�� dDOÕúPDPÕ]D� DLW� GÕúODPD� NULWHUOHUL� LOH�� G�ú�÷H�
VHEHS� RODELOHFHN� GL÷HU� IDNW|UOHULQ� GÕúODQPDVÕQÕ� PDNVLPL]H�
HGLOPLúWLU��%X�úHNLOGH�KDVWDODUÕQ� WDP�NDQ�VD\ÕPÕ�SDUDPHWUHOHUL�
�]HULQH� GL÷HU� HWNHQOHUL�PLQLPDOL]H� HGHUHN�� JUXSODU� DUDVÕQGDNL�
IDUNODUÕ�LQFHOHQPLúWLU��%XQODU�oDOÕúPDPÕ]D�DLW�J�oO��\|QOHUGLU��

dDOÕúPDPÕ]ÕQ�]D\ÕI�\|QOHUL� LVH��oDOÕúPDQÕQ�ELU� UHWURVSHNWLI�oD-

OÕúPD�ROPDVÕ�YH�YHULOHULQ�GDKD�oRN�YHUL�WDEDQODUÕQGDQ�HOGH�HGLO-
PHVLQGHQ�ND\QDNOÕ�SUREOHPOHUGLU��+DVWDODUD�DLW�ED]Õ�GHPRJUD¿N�
YHULOHULQ� HNVLNOL÷L� �|÷UHQLP� GXUXPX�� oDOÕúPD�PHVOHN� GXUXPX��
NLOR�ER\�EHGHQ� NLWOH� HQGHNVL� JLEL�� oDOÕúPD\D� DLW� OLPLWDV\RQODU�
LoLQGH�VD\ÕODELOLU��

%X� oDOÕúPDPÕ]GD� JHEHOLN� VRQXFX� G�ú�N� LOH� VRQXoODQDQ� YH�
JHEHOL÷L�GR÷XPOD�VRQXoODQDQ�JUXSODUÕQ� WDP�NDQ�VD\ÕPÕ�SDUD-

PHWUHOHUL� EHQ]HU� EXOXQPXúWXU�� 6RQXo� RODUDN� G�ú�N� JHOLúHFHN�
KDVWDODUÕ� |QJ|UPHGH�� WDP� NDQ� VD\ÕPÕ� SDUDPHWUHOHULQLQ� NOLQLN�
NXOODQÕPÕ�P�PN�Q�J|U�QPHPHNWHGLU�

Beyan:
<D]DUODU�DUDVÕQGD�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

��� $&2*� 3UDFWLFH� %XOOHWLQ� 1R�� ���� 6XPPDU\�� (DUO\�
3UHJQDQF\�/RVV��2EVWHW�*\QHFRO������������������

��� $&2*� 3UDFWLFH� %XOOHWLQ� 1R�� ����� 6HFRQG�WULPHVWHU�
DERUWLRQ��2EVWHW�*\QHFRO�����������������5HDI¿UPHG�������

3. Doubilet PM, Benson CB, Bourne T, et al. Diagnostic 

FULWHULD� IRU� QRQYLDEOH� SUHJQDQF\� HDUO\� LQ� WKH� ¿UVW� WULPHVWHU��1�
(QJO�-�0HG������������������

��� *RQJ�*��<LQ�&��+XDQJ�<��<DQJ�<��+X�7��=KX�=��6KL�;��
/LQ�<��$�VXUYH\�RI�LQÀXHQFLQJ�IDFWRUV�RI�PLVVHG�DERUWLRQ�GXULQJ�
WKH�WZR�FKLOG�SHDN�SHULRG��-�2EVWHW�*\QDHFRO�����������������
����

��� 'HQJ�/��&KHQ�+)��6X�-<��*XL�%+��:HL�;'��7RQJ�-5��
&KHQ�<��;X�3��&DL�-��;LD�$+��7DQJ�/)��/L�;;��/DQ�-<��:DQJ�</��
Huang Y. Analysis results of 169 cases of chorionic villus samp-

OHV�RI�PLVVHG�DERUWLRQ�XVLQJ�KLJK�WKURXJKSXW�VHTXHQFLQJ��(XU�
5HY�0HG�3KDUPDFRO�6FL������������������������

��� <DQJ�)��=KHQJ�4��-LQ�/��'\QDPLF�)XQFWLRQ�DQG�&RP-

position Changes of Immune Cells During Normal and Patho-

ORJLFDO�3UHJQDQF\�DW�WKH�0DWHUQDO�)HWDO�,QWHUIDFH��)URQW�,PPX-

QRO������������������

��� %RUWROHWWR�3��/XFDV�(6��0HOR�3��*DOORV�,'��'HYDOO�$-��
%RXUQH�7��HW�DO��0LVFDUULDJH�V\QGURPH��/LQNLQJ�HDUO\�SUHJQDQ-

F\� ORVV� WR�REVWHWULF�DQG�DJH�UHODWHG�GLVRUGHUV��(%LR0HGLFLQH��
���������������

��� )DUUHOO��7��DQG�3��2ZHQ��7KH�VLJQL¿FDQFH�RI�H[WUDFKR-

ULRQLF�PHPEUDQH�VHSDUDWLRQ�LQ�WKUHDWHQHG�PLVFDUULDJH��%-2*��
$Q� ,QWHUQDWLRQDO� -RXUQDO� RI� 2EVWHWULFV� 	�*\QDHFRORJ\�� ������
��������S����������

��� 0D\HU�3LFNHO�.��6WHUQ�&��(EHUKDUG�.��/DQJ�8��2EHUPD-

\HU�3LHWVFK�%��&HUYDU�=LYNRYLF�0��&RPSDULVRQ�RI�PHDQ�SODWHOHW�
YROXPH��039��DQG�V)OW���3O*)�UDWLR�DV�SUHGLFWLYH�PDUNHUV�IRU�
SUHHFODPSVLD��-�0DWHUQ�)HWDO�1HRQDWDO�0HG������������������
�����

���� 6R\VDO� &�� ,úÕNDODQ� 00�� %Õ\ÕN� ø�� (UWHQ� g�� øQFH� 2��
7KH� UHODWLRQVKLS� EHWZHHQ� LQÀDPPDWLRQ� PDUNHUV� DQG� NHWR-

QXULD� LQ� K\SHUHPHVLV� JUDYLGDUXP�� -� 2EVWHW� *\QDHFRO� 5HV��
���������������������

���� .XUEDQ�<��$ODQ�<��8\DU�ø��$WDN�=��$\GHPLU�g��gNWHP�$��
,QYHVWLJDWLRQ�RI�QHXWURSKLO�O\PSKRF\WH�UDWLR�DQG�PHDQ�SODWHOHW�
volume in patients diagnosed with preterm labor. Paediatr Res-

SLU�5HY����������������
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ABSTRACT

2EMHFWLYHV��7KH�PRGL¿HG�P\RFDUGLDO�SHUIRUPDQFH�LQGH[��0RG�03,��LV�D�QHZ�WHFKQLTXH�WKDW�LV�

XVHG�WR�DVVHVV�P\RFDUGLDO� IXQFWLRQ��*HVWDWLRQDO�'LDEHWHV�FDQ�DIIHFW�P\RFDUGLDO� IXQFWLRQ�DQG�

PD\�OHDG�WR�FKDQJH�0RG�±03,�YDOXH��:H�DLPHG�WR�HYDOXDWH�IHWDO�FDUGLDF�IXQFWLRQ�ZLWK�0RG�03,�

LQ�SUHJQDQW�ZLWK�*'0�DQG�FRPSDUH�ZLWK�KHDOWK\�SUHJQDQW��

0DWHULDO�DQG�0HWKRGV��7RWDOO\����SUHJQDQW�����ZLWK�*'0�DQG����ZLWKRXW�GLVHDVH�ZHUH�LQFOXGHG�

LQWR�WKLV�SURVSHFWLYH�FDVH�FRQWURO�VWXG\��'HPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�VWXG\�JURXS�ZHUH�

UHFRUGHG��0RG�03,�DQG�REVWHWULF�'RSSOHU�SDUDPHWHUV�ZHUH�FDOFXODWHG�IRU�HDFK�IHWXV�E\�DQ�H[�

SHULHQFHG�SHULQDWRORJLVW��7KH�UHVXOWV�RI�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��

5HVXOWV���7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WHUPV�RI�GHPRJUDSKLF�FKDUDFWHULVWLFV��DJH��SDULW\�DQG�%0,�

EHWZHHQ�WKH�JURXSV��7KH�PHDQ�0RG�03,�YDOXH�ZDV�IRXQG�VLJQL¿FDQWO\�KLJKHU�LQ�SUHJQDQW�ZLWK�

*'0�ZKHQ� FRPSDUHG�ZLWK� KHDOWK\� SUHJQDQW��7KH� REVWHWULF�'RSSOHU� SDUDPHWHUV�ZHUH� IRXQG�

VLPLODU�EHWZHHQ�JURXSV�

&RQFOXVLRQ��7KH�XWLOLW\�RI�WKH�0RG�03,�LQ�*'0�SUHJQDQW�LV�XQFOHDU�LQ�OLWHUDWXUH��)XWXUH�SURVSH�

FWLYH�VWXGLHV�ZLWK�ODUJHU�QXPEHU�RI�FDVHV�DUH�QHHGHG�WR�HYDOXDWH�WKH�XWLOLW\�RI�WKH�0RG�03,�DV�D�

SUHGLFWRU�RI�FDUGLDF�IXQFWLRQ�LQ�IHWXVHV�RI�*'0�PRWKHUV

.H\ZRUGV���*HVWDWLRQDO�'LDEHWHV��&DUGLDF�)XQFWLRQ��0RG�03,��'RSSOHU�

ÖZ

$PDo��0RGL¿\H�0L\RNDUGL\DO�3HUIRUPDQV� øQGHNVL� �0RG�03,��PL\RNDU� IRQNVL\RQXQX� GH÷HUOHQ�

GLUPHN� LoLQ�NXOODQÕODQ�\HQL�ELU�\|QWHPGLU�� �$QQHGH�*HVWDV\RQHO�'L\DEHW� �*'0��YDUOÕ÷Õ� IHWXVXQ�

PL\RNDUG� IRQNVL\RQXQX�HWNLOH\HELOLU� YH�0RG�03,�GH÷HULQLQ�GH÷LúPHVLQH�QHGHQ�RODELOLU��%L]�EX�

oDOÕúPDPÕ]GD�*'0�WDQÕVÕ�RODQ�JHEHOHUGH�IHWXVXQ�NDOS�IRQNVL\RQXQ�0RG�03,�LOH�GH÷HUOHQGLUPH\L�

YH�VD÷OÕNOÕ�JHEHOHU�LOH�NDUúÕODúWÕUPD\Õ�DPDoODGÕN���

*HUHo�YH�<|QWHP��%X�SURVSHNWLI�YDND�NRQWURO�oDOÕúPD\D������*'0�WDQÕOÕ������VD÷OÕNOÕ�ROPDN��]HUH�

WRSODP����JHEH�GDKLO�HGLOGL��dDOÕúPD�JUXEXQXQ�GHPRJUD¿N�|]HOOLNOHUL�ND\GHGLOGL��0RG�03,�YH�

2EVWHWULF�'RSSOHU�SDUDPHWHUHOHUL�KHU�IHWXV�LoLQ�GHQH\LPOL�ELU�3HULQDWRORML�X]PDQÕ�WDUDIÕQGDQ�KH�

VDSODQGÕ��øNL�JUXEXQ�VRQXoODUÕ�NDUúÕODúWÕUÕOGÕ��

%XOJXODU���øNL�JUXS�DUDVÕQGD�\Dú��SDULWH�YH�%0,�DoÕVÕQGDQ�IDUN�L]OHQPHGL��*'0�WDQÕOÕ�JHEHOHUGH�

RUWDODPD�0RG�03,�GH÷HUL�VD÷OÕNOÕ�JHEHOHUH�RUDQOD�GDKD�\�NVHN�EXOXQGX��+HU�LNL�JUXS�DUDVÕQGD�

2EVWHWULN�'RSSOHU�SDUDPHWUHOHUL�DoÕVÕQGD�IDUN�L]OHQPHGL���

6RQXo��*'0� WDQÕOÕ� JHEHOHUGH�0RG�03,¶ÕQ� NOLQLN� \|QHWLPLQH� ID\GDVÕ� OLWHUDW�UGH� EHOLUVL]GLU��*H�

OHFHNWH�*'0¶OL�DQQH� IHW�VOHULQGH�NDOS� IRQNVL\RQXQXQ�J|VWHUJHVL�RODUDN�0RG�03,�NXOODQÕPÕQÕQ�

ID\GDVÕQÕ�GH÷HUOHQGLUPHN�LoLQ�GDKD�ID]OD�VD\ÕGD�YDND�LoHUHQ�SURVSHNWLI�oDOÕúPDODUD�LKWL\Do�GX�

\XOPDNWDGÕU��

$QDKWDU�.HOLPHOHU���*HVWDV\RQHO�'L\DEHW��.DUGL\DN�)RQNVL\RQ��0RG�03,��'RSSOHU�
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Adres:�(WOLN�ùHKLU�+DVWDQHVL���$QNDUD��7XUNH\�
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INTRODUCTION

MATERIALS AND METHOD

*HVWDWLRQDO� GLDEHWHV� PHOOLWXV� �*'0�� LV� GH¿QHG� DV� JOXFRVH�
LQWROHUDQFH� WKDW�VWDUWV�GXULQJ�SUHJQDQF\�RU�ZKHQ�¿UVW�QRWLFHG�
GXULQJ�SUHJQDQF\��$OWKRXJK�LW�PD\�YDU\�GHSHQGLQJ�RQ�HWKQLFLW\��
ZHLJKW�� DJH�� DQG� GLDJQRVWLF� FULWHULD�� LW� LV� VHHQ� LQ� DSSUR[LPD�
WHO\������RI�SUHJQDQFLHV������'LDEHWRJHQLF�KRUPRQHV�VHFUHWHG�
IURP� WKH� SODFHQWD� FDXVH� LQVXOLQ� UHVLVWDQFH� DQG� K\SHUJO\FH�
PLD�GXULQJ�SUHJQDQF\�DQG�*'0�GHYHORSV� LQ�ZRPHQ�ZKR�GR�
QRW�KDYH�DQ�DGHTXDWH�SDQFUHDWLF�UHVSRQVH�WR� WKLV�KRUPRQHV��
0DWHUQDO�K\SHUJO\FHPLD�DIIHFWV�SODFHQWDO�EORRG�ÀRZ�DQG�IHWDO�
JURZWK�������*'0�FDXVHV�IHWDO�PRUELGLWLHV�VXFK�DV�SRO\K\GUDP�
QLRV��PDFURVRPLD��K\SHUELOLUXELQHPLD��QHRQDWDO�K\SRJO\FHPLD��
K\SRFDOFHPLD�DQG�K\SRPDJQHVHPLD��2EHVLW\��PHWDEROLF�V\QG�
URPH��K\SHUWHQVLRQ�DQG�GLDEHWHV�LQ�IXWXUH�KDYH�EHHQ�VKRZQ�WR�
LQFUHDVH�LQ�WKHVH�EDELHV�ERUQ�IURP�SUHJQDQFLHV�ZLWK�*'0������

$OWKRXJK� LW� LV� NQRZQ� WKDW� SUH�JHVWDWLRQDO� GLDEHWHV� PHOOLWXV�
�3'0�� LQFUHDVHV� WKH� ULVN� RI� FRQJHQLWDO� KHDUW� GHIHFWV�� PRUS�
KRORJLFDO� FKDQJHV� OLNH� FDUGLDF� K\SHUWURSK\� DQG� V\VWROLF� DQG�
GLDVWROLF�G\VIXQFWLRQ�KDYH�EHHQ�VHHQ� LQ�ERWK�3'0�DQG�*'0�
DV�D� UHVXOW�RI� WKH� IHWXV�EHLQJ�H[SRVHG� WR�KLJK�JOXFRVH� OHYHOV�
GXULQJ�WKH�LQWUDXWHULQH�SHULRG������7KHUH�LV�JURZLQJ�FRQFHUQ�WKDW�
LQ�XWHUR�FDUGLDF�G\VIXQFWLRQ�PD\�FDXVH� IXWXUH�FDUGLRYDVFXODU�
GLVHDVHV����������

7VXWVXPL�HW�DO��¿UVW�GHVFULEHG�WKH�P\RFDUGLDO�SHUIRUPDQFH�LQ�
GH[��03,���D�PHDVXUH�RI�WKH�RYHUDOO�IXQFWLRQ�RI�WKH�P\RFDUGLXP��
XVLQJ�'RSSOHU�XOWUDVRXQG�LQ�����������6\VWROLF�IXQFWLRQ�LV�HYDOX�
DWHG�ZLWK�LVRYROXPHWULF�FRQWUDFWLRQ�WLPH��,&7��DQG�HMHFWLRQ�WLPH�
�(7���ZKHUHDV�GLDVWROLF�IXQFWLRQ�LV�HYDOXDWHG�ZLWK�LVRYROXPHWULF�
UHOD[DWLRQ�WLPH��,57���7KH�03,�LV�GH¿QHG�DV�WKH�VXP�RI�,&7�DQG�
,57�GLYLGHG�E\�(7�������5HFHQWO\��D�PRGL¿FDWLRQ�RI�P\RFDUGLDO�
SHUIRUPDQFH� LQGH[� �0RG�03,�� GHVFULEHG� E\� +HUQDQGH]�$QG�
UDGH�HW�DO��EDVHG�RQ�'RSSOHU�HFKRHV�RI� WKH�PLWUDO�YDOYH��09��
DQG�DRUWLF�YDOYH��$9��FOLFNV��ZKLFK� LV�DVVRFLDWHG�ZLWK�D� ORZHU�
YDULDWLRQ�DQG�EHWWHU� LQWHU��DQG� LQWUD�REVHUYHU�DJUHHPHQW� WKDQ�
WKH�03,� ����� ,W� LV�K\SRWKHVL]HG� WKDW�SDWKRORJLFDO�FRQGLWLRQV� LQ�
SUHJQDQF\� WKDW� LQÀXHQFH� IHWDO� FDUGLDF� IXQFWLRQV�PD\� FKDQJH�
IHWDO�03,�OHYHOV�����

,Q� WKLV� VWXG\�� ZH� DLPHG� WR� HYDOXDWH� 0RG�03,� DQG� 2EVWHWULF�
'RSSOHU�SDUDPHWHUV�LQ�SUHJQDQW�ZLWK�*'0�DQG�FRPSDUH�WKHP�
ZLWK�SUHJQDQW�ZRPHQ�ZLWKRXW�GLVHDVH��

7KLV� SURVSHFWLYH� FRKRUW� VWXG\� ZDV� SHUIRUPHG� DW� WKH� (WOLN�
&LW\� +RVSLWDO�� D� WHUWLDU\� FHQWHU� LQ� $QNDUD�� 7XUNH\� EHWZHHQ�

�����������������������3UHJQDQW�ZLWK�GLDJQRVLV�RI�*'0�DQG�
KHDOWK\�SUHJQDQW�ZRPHQ�WKDW�PDWFKHG�IRU�DJH�DQG�JHVWDWLRQDO�
ZHHN�ZLWKRXW�*'0�GXULQJ�WKH�VDPH�WLPH�SHULRG�ZHUH�LQFOXGHG�
LQ�WKH�VWXG\��/RFDO�(WKLFDO�&RPPLWWHH�RI�WKH�+RVSLWDO�DSSURYHG�
WKH�VWXG\��(WKLFV�1XPEHU��$(ù+�(.�������������7KH�XQLYHU�
VDO�SULQFLSOHV�RI�WKH�+HOVLQNL�'HFODUDWLRQ�ZHUH�DSSOLHG�DQG�LQ�
IRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�DOO�SDUWLFLSDQWV�

�$�WRWDO�RI����SUHJQDQW�ZRPHQ�EHWZHHQ�������ZHHN�RI�JHVWDWLRQ�
ZHUH�UHFUXLWHG�IRU�WKH�VWXG\�����RI�ZKRP�ZHUH�GLDJQRVHG�ZLWK�
*'0�DQG����KHDOWK\�SUHJQDQW�ZRPHQ�ZLWK�WKH�VDPH�JHVWDWLR�
QDO�DJH�VHUYHG�DV�WKH�FRQWURO�JURXS��7KH�DQDO\VLV�GHWHUPLQHG�
WKDW�D�WRWDO�VDPSOH�VL]H�RI����SUHJQDQW�ZRPHQ�ZRXOG�EH�QHFHV�
VDU\�WR�PHHW�WKH�GHVLUHG�VWDWLVWLFDO�SDUDPHWHUV��D�7\SH�,,�HUURU�
UDWH��ȕ��RI�������D�7\SH�,�HUURU�UDWH��Į��RI�������DQG�D�SRZHU�OHYHO�
RI�����

�$OO�SUHJQDQW�ZRPHQ� LQ� WKH�VWXG\�JURXS�ZHUH�GLDJQRVHG�ZLWK�
*'0�IROORZLQJ�D�����VFUHHQLQJ�ZLWK����J�RUDO�*77��!����PJ�
GO��EHWZHHQ�������ZHHNV�DQG�D�IDVWLQJ�GLDJQRVWLF�WHVW�RI�����
J�2*77�SHUIRUPHG�ZKHUH�&DUSHQWHU�&RXVWDQ� FULWHULD� RI� ��RU�
PRUH�DEQRUPDO�YDOXHV�ZHUH�XVHG�IRU�GLDJQRVLV��,QVXOLQ�WKHUDS\�
ZDV�UHFRPPHQGHG�IRU�SDWLHQWV�ZKRVH�IDVWLQJ�SODVPD�JOXFRVH�
OHYHO�ZDV�����PJ�GO�RU�WZR�KRXU�SRVWSUDQGLDO�SODVPD�JOXFRVH�
OHYHO�ZDV� DERYH� ����PJ�GO� GHVSLWH� GLHW� GXULQJ� IROORZ�XS� �����
3UHJQDQW�ZRPHQ�ZLWK�LQVXOLQ�WKHUDS\�IRU�JOXFRVH�FRQWURO�ZHUH�
LQFOXGHG�WR�WKH�VWXG\��

3UHJQDQW�ZRPHQ�ZLWK� SUH�H[LVWLQJ� FKURQLF� V\VWHPLF� GLVHDVH��
PXOWLSOH�JHVWDWLRQ�DQG�IHWXVHV�ZLWK�PDOIRUPDWLRQ�RU�GLDJQRVLV�
RI� LQWUDXWHULQH� JURZWK� UHWDUGDWLRQ� �GH¿QHG� DV� HVWLPDWHG� IHWDO�
ZHLJKW�RI����WK�SHUFHQWLOH�RU�DEGRPLQDO�FLUFXPIHUHQFH�RI����WK�
SHUFHQWLOH�� DQG� SUHJQDQW�ZRPHQ�ZLWK� REVWHWULF� FRPSOLFDWLRQV�
�H�J��� SUHHFODPSVLD�� SUHPDWXUH� UXSWXUH� RI� PHPEUDQHV�� ZHUH�
H[FOXGHG�IURP�WKH�VWXG\�

'HPRJUDSKLF�LQIRUPDWLRQ�LQFOXGLQJ�DJH��SDULW\��JHVWDWLRQDO�DJH��
DQG�ERG\�PDVV�LQGH[��%0,��ZHUH�UHFRUGHG�DW�¿UVW�HYDOXDWLRQ�RI�
WKH�SUHJQDQW��7KH�¿UVW�GD\�RI�WKH�ODVW�PHQVWUXDO�SHULRG��/03��
DQG� WKH� ¿UVW� WULPHVWHU�86*�PHDVXUHPHQW� RI� WKH� FURZQ�UXPS�
OHQJWK��&5/��ZHUH�XVHG�WR�FDOFXODWH�JHVWDWLRQDO�DJH��7KH�HVWL�
PDWHG�GDWH�ZDV�PRGL¿HG�WR�XOWUDVRXQG�GDWLQJ�LI�WKH�GLIIHUHQFH�
EHWZHHQ�/03�DQG�XOWUDVRXQG�GDWLQJ�ZDV�JUHDWHU� WKDQ�VHYHQ�
GD\V�������

$OO�VRQRJUDSKLF�H[DPLQDWLRQV�ZHUH�SHUIRUPHG�WUDQVDEGRPLQDO�
XVLQJ�WKH�*(�9ROXVLRQ�6����ZLWK�D�����0+]�FRQYH[�WUDQVGXFHU�
E\�WKH�VDPH�SHULQDWRORJ\�VSHFLDOLVW��6RQRJUDSKLF�DVVHVVPHQW�
RI�IHWDO�DQDWRP\��PD[LPDO�PHDVXUHPHQW�RI�GHHSHVW�YHUWLFDO�DP�
QLRWLF�ÀXLG��093��SRFNHW��IHWDO�ELRPHWU\��HVWLPDWHG�IHWDO�ZHLJKW�
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RESULTS�():���DQG�XPELOLFDO�DUWHU\��8$���0LGGOH�&HUHEUDO�$UWHU\��0&$��
'RSSOHU�PHDVXUHPHQWV��5,��UHVLVWDQFH�LQGH[��3,��SXOVDWLOLW\�LQ�
GH[��6�'��V\VWROLF�GLDVWROLF�UDWLR��ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�
WKH�JXLGHOLQHV�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�RI�8OWUDVRXQG�LQ�2EV�
WHWULFV�DQG�*\QHFRORJ\�������8$�'RSSOHU�PHDVXUHPHQWV�ZHUH�
PDGH� IURP� D� IUHH�ÀRDWLQJ� SRUWLRQ� RI� WKH� XPELOLFDO� FRUG� DZD\�
IURP�WKH�IHWXV�DQG�SODFHQWD��$IWHU� ORFDWLQJ�WKH�FLUFOH�RI�:LOOLV��
0&$�'RSSOHU�VDPSOLQJ�ZDV�SHUIRUPHG�IURP�WKH�SUR[LPDO�VHJ�
PHQW���PP�IROORZLQJ�WKH�0&$�EUDQFKLQJ�� LQ� WKH�D[LDO�VHFWLRQ�
RI� WKH� IHWDO�EUDLQ��ZLWKRXW�DSSO\LQJ�SUHVVXUH� WR� WKH� IHWDO�KHDG�
DQG�ZLWK� WKH� DQJOH� RI� LQVRQDWLRQ� FORVH� WR� �� GHJUHHV�� 'XULQJ�
WKH�H[DPLQDWLRQ��DWWHQWLRQ�ZDV�JLYHQ�WR�WKH�PDWHUQDO�SRVLWLRQ�WR�
SUHYHQW�WKH�GHYHORSPHQW�RI�VXSLQH�K\SRWHQVLRQ�

7KH�IHWDO� OHIW�YHQWULFOH�0RG�03,�PHDVXUHPHQW�ZDV�SHUIRUPHG�
DV� GHVFULEHG� E\� +HUQDQGH]�$QGUDGH� HW� DO�� ����� 7KH� 'RSSOHU�
VDPSOH�ZDV�DSSOLHG�WR�WKH� ODWHUDO�ZDOO�RI� WKH�DVFHQGLQJ�DRUWD�
DIWHU�DQ�DSLFDO�IRXU�FKDPEHU�LPDJH�ZDV�REWDLQHG��FDSWXULQJ�WKH�
DRUWLF� DQG�PLWUDO� YDOYHV�DV�ZHOO� DV� WKHLU� RSHQLQJ�DQG� FORVLQJ�
FOLFNV��'RSSOHU¶V�JDLQ�ZDV�DGMXVWHG�IRU�RSWLPDO�YLVXDOL]DWLRQ�RI�
YDOYH�FOLFNV��7KH�'RSSOHU�DQJOH�RI�LQVRQDWLRQ�ZDV�NHSW�DV�ORZ�
DV���GHJUHHV�EXW�QR�PRUH�WKDQ����GHJUHHV��7KH�(�ZDYH��HDUO\�
YHQWULFXODU�¿OOLQJ��DQG�$�ZDYH� �DFWLYH�DWULDO�¿OOLQJ��ZHUH�REWDL�
QHG��

,&7�ZDV�FDOFXODWHG� IURP�WKH�VWDUW�RI�PLWUDO�YDOYH�FORVXUH�XQWLO�
WKH� RSHQLQJ�RI� WKH� DRUWLF� YDOYH�� ,57�ZDV� FDOFXODWHG� IURP� WKH�
WLPH�RI�DRUWLF�YDOYH�FORVXUH�WR�PLWUDO�YDOYH�RSHQLQJ��7KH�(7�ZDV�
PHDVXUHG�IURP�WKH�WLPH�RI�RSHQLQJ�WR�FORVLQJ�RI�WKH�DRUWLF�YDO�
YH� DQG� WKH�0RG�03,�ZDV� FDOFXODWHG� DV� �,&7� �� ,57��(7��7KH�
PHDVXUHPHQWV�ZHUH� WDNHQ�ZLWKRXW� IHWDO�PRYHPHQW�DQG�ZKLOH�
WKH�IHWDO�KHDUW�UDWH�ZDV�ZLWKLQ�WKH�XVXDO�UDQJH����������ESP���
7R�DYRLG� LQWUD�REVHUYHU�GLIIHUHQFHV��PHDVXUHPHQWV�ZHUH�RQO\�
REWDLQHG�ZKHQ�DW�OHDVW���VXFFHVVLYHO\�FRPSDUDEOH�ZDYHV�ZHUH�
VHHQ�

Statistical Analyses 
'DWD�ZHUH�SURFHVVHG�XVLQJ� ,%0�6366������VRIWZDUH� �6366�
,QF���&KLFDJR��,OO���86$��DQG�GHVFULSWLYH�VWDWLVWLFV�DQG�IUHTXHQF\�
WDEOHV�ZHUH�XWLOL]HG�WR�LQWHUSUHW�WKH�UHVXOWV��

.ROPRJRURY±6PLUQRY� WHVW�ZDV�XVHG� IRU� GLVWULEXWLRQ� DQG� YDUL�
DQFH� KRPRJHQHLW\�� �7KH� ,QGHSHQGHQW�6DPSOH� W�7HVW� DQG� WKH�
3DLUHG�6DPSOH�7HVW�ZHUH�XVHG�WR�FRPSDUH�WKH�SDUDPHWHUV�ZLWK�
D� QRUPDO� GLVWULEXWLRQ� LQ� LQGHSHQGHQW� DQG� GHSHQGHQW� JURXSV��
UHVSHFWLYHO\��)RU�SDUDPHWHUV�ZLWK�D�QRQ�QRUPDO�GLVWULEXWLRQ��WKH�
0DQQ�:KLWQH\�8� WHVW� ZDV� HPSOR\HG� IRU� LQGHSHQGHQW� JURXSV�
DQG�WKH�:LOFR[RQ�WHVW�IRU�GHSHQGHQW�JURXSV��D�S�YDOXH�RI������
RU�ORZHU�ZDV�FRQVLGHUHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�

7KLV� VWXG\� LQYROYHG� D� WRWDO� RI� ��� SUHJQDQW� ZRPHQ²��� ZLWK�
*'0�DQG����ZLWKRXW�GLVHDVH��'HPRJUDSKLF�IDFWRUV�LQ�WHUPV�RI�
DJH��JUDYLGLW\��SDULW\��%0,��DQG�JHVWDWLRQDO�ZHHN�DW�DVVHVVPHQW�
RI�VWXG\�ZHUH�VLPLODU�EHWZHHQ�JURXSV��7DEOH���VKRZV�WKH�GH�
PRJUDSKLFV�FKDUDFWHULVWLFV�RI�WKH�VWXG\�JURXS��

7DEOH����'HPRJUDSKLF�&KDUDFWHULVWLFV�RI�WKH�6WXG\�*URXSV

7KHUH�ZDV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� ,&7� ���������
��������������������S �������,57��������������������������������
S �������DQG�(7���������������������������������S ������YDOXH�
LQ�*'0�JURXS�DQG�FRQWURO�JURXS��7KH�PHDQ�0RG�03,�YDOXH�RI�
*'0�JURXS�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�*'0�JURXS�ZKHQ�FRP�
SDUHG�ZLWK� FRQWURO� JURXS� ������� ������ ����������� S � ��������
7KH�FDUGLDF�IXQFWLRQ�SDUDPHWHUV�RI�WKH�JURXSV�ZHUH�SUHVHQWHG�
LQ�7DEOH���

7DEOH����&DUGLDF�)XQFWLRQ�3DUDPHWHUV�RI�WKH�6WXG\�*URXSV

2EVWHWULF�'RSSOHU�SDUDPHWHUV�RI�8$�DQG�0&$�ZHUH�IRXQG�VL�
PLODU�EHWZHHQ�JURXSV��7KHUH�ZDV�DOVR�QR�VLJQL¿FDQW�GLIIHUHQFH�
EHWZHHQ�JURXSV�LQ�WHUPV�RI�&35��7KH�REVWHWULF�'RSSOHU�SDUD�
PHWHUV�RI�WKH�VWXG\�SRSXODWLRQ�ZHUH�VKRZQ�LQ�7DEOH���

7DEOH� ��� )HWDO� 3HULSKHUDO� 'RSSOHU� 3DUDPHWHUV� RI� WKH� 6WXG\�
*URXSV

9DU൴DEOH� *'0��Q ��� &RQWURO��Q ���� 3�YDOXH�
$JH��\HDUV� 28.14 ± 4.26 27.27± 4.17 0.43
*UDY൴G൴W\��QXPEHUV� 2.0 ± 0.6 1.97  ± 1.12 0.66
3DU൴W\ 1.07 ± 0.7 0.73 ± 0.8 0.10
$ERUWXV 0.64  ± 0.9 0.27 ± 0.6 0.09
*:�DW�6WXG\�$VVHVVPHQW� 33.6 ± 3.46 33.7 ± 3.13 0.85
%0,��NJ�P�� 30.28 ± 3.40 28.55 ±4.67 0.11

$EEUHY൴DW൴RQV��*:��*HVWDW൴RQDO�:HHN��%0,��%RG\�0DVV�,QGH[��p�������ZDV�FRQV൴GHUHG
�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��

9DU൴DEOH� *'0�*URXS��Q ��� &RQWURO�JURXS��Q ��� 3�YDOXH�
8$�5, 0.62 ±0.10 0.60 ±0.06 0.29
8$�3, 0.93 ±0.19 0.96 ±0.35 0.66
8$�6�' 2.65  ±0.51 2.54 ±0.35 0.33
0&$�3, 1.89 ±0.53 1.93 ±0.65 0.66
&35� 2.03 ±0.9 2.01 ±1.1 0.78

�$EEUHY൴DW൴RQV��8$��8PE൴O൴FDO�$UWHU\��6�'��6\VWROH�'൴DVWROH��0&$��0൴GGOH�&HUHEUDO�$UWHU\�
�&35��&HUHEUR�3ODFHQWDO�5DW൴R��3,��3XOVDW൴O൴W\�,QGH[��5,��5HV൴VWDQFH�,QGH[��p������ZDV�
FRQV൴GHUHG�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��

9DU൴DEOH� *'0�*URXS��Q ��� &RQWURO�JURXS��Q ��� 3�YDOXH�
8$�5, 0.62 ±0.10 0.60 ±0.06 0.29
8$�3, 0.93 ±0.19 0.96 ±0.35 0.66
8$�6�' 2.65  ±0.51 2.54 ±0.35 0.33
0&$�3, 1.89 ±0.53 1.93 ±0.65 0.66
&35� 2.03 ±0.9 2.01 ±1.1 0.78
�$EEUHY൴DW൴RQV��8$��8PE൴O൴FDO�$UWHU\��6�'��6\VWROH�'൴DVWROH��0&$��0൴GGOH�&HUHEUDO�$UWHU\��&35��
&HUHEUR�3ODFHQWDO�5DW൴R��3,��3XOVDW൴O൴W\�,QGH[��5,��5HV൴VWDQFH�,QGH[��p������ZDV�FRQV൴GHUHG�
VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��
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,Q�WKLV�VWXG\��ZH�DLPHG�WR�GHWHUPLQH�ZKHWKHU�WKHUH�ZDV�YDULDEL�
OLW\�LQ�IHWDO�OHIW�YHQWULFXODU�PRG�03,�YDOXH�LQ�IHWXVHV�RI�SUHJQDQW�
ZLWK�*'0�DQG�ZH�DOVR�DLPHG�WR�HYDOXDWH�IHWDO�FLUFXODWLRQ�ZLWK�
XVLQJ�FRPPRQ�'RSSOHU�8OWUDVRQRJUDSK\�DQG�FRPSDUH�ZLWK�KH�
DOWK\� SUHJQDQW� ZRPHQ��:H� IRXQG� WKDW�PHDQ�PRG�03,� YDOXH�
ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�SUHJQDQW�ZLWK�*'0�ZKHQ�FRPSDUHG�
ZLWK�KHDOWK\�SUHJQDQW��

*'0�LV�GH¿QHG�DV�DEQRUPDO�JOXFRVH�WROHUDQFH�VHHQ�LQ�SUHJ�
QDQF\� IRU� WKH� ¿UVW� WLPH� DQG�PDFURVRPLD�� K\SHUELOLUXELQHPLD��
QHRQDWDO� K\SRJO\FHPLD�� K\SRFDOFDHPLD�� K\SRPDJQHVDHPLD��
UHVSLUDWRU\�GLVWUHVV�DQG�SRO\K\GUDPQLRV��DQG�LQFUHDVHG�ULVN�RI�
ELUWK� WUDXPD��DQG�VWLOOELUWK�DUH�PRVW�FRPPRQ� IHWDO�FRPSOLFDWL�
RQV�RI�*'0�DQG�HVSHFLDOO\�VHHQ�LQ�SUHJQDQW�ZLWK�SRRU�JO\FH�
PLF�FRQWURO�������)HWXV�LV�DOVR�DW�ULVN�IRU�IXWXUH�GHYHORSPHQW�RI�
FDUGLRYDVFXODU�GLVHDVH��PHWDEROLF�V\QGURPH�DQG�W\SH���'0�LQ�
DGXOWKRRG����������7KH�UROH�RI�XOWUDVRXQG� LQ�SUHJQDQW�ZRPHQ�
ZLWK�*'0�LV�LPSRUWDQW�LQ�WHUPV�RI�DQWHSDUWXP�PDWHUQDO�DQG�IH�
WDO�PRQLWRULQJ��GHWHFWLRQ�RI�PDWHUQDO�DQG�IHWDO�ULVNV��HYDOXDWLRQ�
RI�IHWDO�JURZWK�DQG�ZHOO�EHLQJ��DQG�WR�GHWHUPLQH�GHOLYHU\�W\SH�
DQG�GHOLYHU\�WLPLQJ�������

6HYHUDO� IHWDO� DQG� SUHJQDQF\�DVVRFLDWHG� GLVHDVHV� PD\� KDYH�
DQ�LPSDFW�RQ�IHWDO�FDUGLDF�IXQFWLRQ�DQG�0RG�03,�LV�RQH�RI�WKH�
QHZHU�WHFKQLTXHV�XVHG�WR�HYDOXDWH�FDUGLDF�IXQFWLRQ��,Q�WKH�SUH�
VHQFH� RI� SDWKRORJLFDO� FRQGLWLRQV� VXFK� DV� SUHHFODPSVLD�� IHWDO�
K\GURSV��IHWDO�DQHPLD��WZLQ�WR�WZLQ�WUDQVIXVLRQ�V\QGURPH��IHWDO�
JURZWK�UHVWULFWLRQ�DQG�PDWHUQDO�'0��03,�OHYHOV�DUH�H[SHFWHG�WR�
FKDQJH�������6WXGLHV�KDYH�GHPRQVWUDWHG�WKDW�KLJKHU�IHWDO�FDUGL�
DF�DIWHUORDG�LV�DVVRFLDWHG�ZLWK�KLJKHU�03,�OHYHO��DQG�LW�LV�NQRZQ�
WKDW�ERWK�K\SHUYROHPLD�DQG�SODFHQWDO�YDVFXODU�UHVLVWDQFH�PD\�
FRQWULEXWH�WR�KLJKHU�FDUGLDF�DIWHUORDG�������

)DONHQVDPPHU�HW�DO��UHSRUWHG�D�PHDQ�OHIW�IHWDO�FDUGLDF�03,�RI�
�����WKDW�UHPDLQHG�FRQVWDQW�WKURXJKRXW�SUHJQDQF\������DQG�VL�
PLOLDUO\��(LGHP��HW�DO��DQG�)ULHGPDQ�HW�DO��DOVR�VKRZHG�WKDW�03,�
YDOXH�GR�QRW�FKDQJH�WKURXJKRXW�SUHJQDQF\�DQG�UHSRUWHG�PHDQ�
YDOXH� DV� ����� DQG� ����� UHVSHFWLYHO\� LQ� WKHLU� VWXGLHV� ���������
+RZHYHU�7VXWVXPL�HW�DO�VKRZHG�D�JUDGXDO�GHFUHDVH�LQ�WKH�OHIW�
03,�ZLWK�DGYDQFLQJ�JHVWDWLRQ������7KH�0RG�03,�PDUJLQDOO\�UL�
VHV� IURP������DW����ZHHNV� WR������DW����ZHHNV�RI�JHVWDWLRQ��
DFFRUGLQJ� WR�+HUQDQGH]��$QGUDGH� HW� DO���ZKRVH�PHWKRG�ZDV�
HPSOR\HG�LQ�RXU�LQYHVWLJDWLRQ������,Q�RXU�VWXG\��PHDQ�03,�YDOXH�
ZDV������������LQ��VWXG\�JURXS��

%RWK� V\VWROLF� DQG� GLDVWROLF� G\VIXQFWLRQ� LV� HYDOXDWHG�ZLWK�03,�
E\� ,&7�DQG� ,57� UHVSHFWLYHO\� ������ ,Q� WKH�FDVH�RI�SDWKRORJLFDO�
FLUFXPVWDQFHV�� WKH� ,57� LV� WKH� 03,� FRPSRQHQW� WKDW� KDV� KDG�
WKH�HDUOLHVW�LQÀXHQFH��9HQWULFXODU�ZDOO�FRPSOLDQFH�ULVHV�GXULQJ�
DGYDQFHG�JHVWDWLRQ�DQG�FDUGLDF�PDWXUDWLRQ��DQG�H[SUHVVHV�DV�
DQ� LQFUHDVH� LQ� UHOD[DWLRQ� FDSDFLW\�� ZKLFK� HQKDQFHV� KHDUW� GL�
DVWROLF� IXQFWLRQ� ������ ,57� LV�SUHGLFWHG� WR� ULVH�ZKHQ�SDWKRORJLF�
FLUFXPVWDQFHV�DUH�SUHVHQW��3RRUDQVDUL�HW�DO��VKRZHG�SURORQJHG�
,57�LQ�*'0�SUHJQDQW�ZKHQ�FRPSDUHG�ZLWK�QRUPDO�JURXS�������
+RZHYHU�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQFH�EHWZHHQ�JURXSV�
LQ�WHUPV�RI� ,57�LQ�RXU�VWXG\�� �3RRUDQVDUL�HW�DO��DQG�6DQKDO�HW�
DO�� IRXQG� LQFUHDVHG�03,� OHYHO� LQ� SUHJQDQW�ZLWK�*'0�FRPSD�
UHG�ZLWK�KHDOWK\�SUHJQDQW����������,QFUHDVHG�03,�LQ�IHWXVHV�RI�
GLDEHWLF�PRWKHUV�PD\� EH� GXH� WR� GDPDJH� WR� WKH�P\RFDUGLXP�
RI�KLJK�JOXFRVH� OHYHOV��:H�DOVR� IRXQG� LQFUHDVHG�03,� OHYHO� LQ�
SUHJQDQW�ZLWK�*'0�WKDQ�SUHJQDQW�ZLWKRXW�GLVHDVH�LQ�RXU�VWXG\�
FRQVLVWHQW�ZLWK�WKH�UHVXOWV�RI�SUHYLRXV�VWXGLHV���

'RSSOHU�86*�LV�LQFUHDVLQJO\�EHLQJ�XVHG�LQ�KLJK�ULVN�SUHJQDQ�
FLHV��DQG�LW�LV�FULWLFDOO\�LPSRUWDQW�IRU�PRQLWRULQJ�DQG�DVVHVVLQJ�
WKH�KHDOWK�RI�WKH�IHWXV�������&RQWUDU\�WR�IHWDO�JURZWK�UHVWULFWLRQ��
WKH�SDWKRSK\VLRORJ\�RI�SODFHQWDO�YDVFXODU�UHVLVWDQFH�LQ�GLDEHWLF�
SUHJQDQFLHV�PD\�EH�FDXVHG�E\�K\SHUJO\FHPLD��ZKLFK�FDQ�DOVR�
FDXVH�SRO\F\WKHPLD��ZKLFK�FDQ�UHGXFH�EORRG�ÀRZ�WR�WKH�IHWXV�
DQG�FDXVH�K\SR[LD�������+\SHUJO\FHPLD�FDQ�DOVR�LQFUHDVH�WKH�
WKURPER[DQH�SURVWDF\FOLQ� UDWLR� LQ� WKH� SODFHQWD� DQG� XPELOLFDO�
YHVVHOV��������7KHUH�DUH�FRQÀLFWLQJ�GDWD�LQ�WKH�REVWHWULF�'RSSOHU�
86*�¿QGLQJV�RI�SUHJQDQW�ZRPHQ�ZLWK�*'0� LQ� WKH� OLWHUDWXUH��
,Q�WKHLU�VWXG\�RQ�SUHJQDQW�ZRPHQ�ZLWK�*'0��3LHWU\JD�0�HW�DO��
IRXQG� DEQRUPDO� XPELOLFDO� DUWHU\� YHORFLW\� LQ� ��� DFFRUGLQJ� WR�
JHVWDWLRQDO�ZHHN�DQG�DEQRUPDO�XWHULQH�DUWHU\�'RSSOHU�¿QGLQJV�
LQ�����LQ�SUHJQDQW�ZLWK�*'0��KRZHYHU�WKH\�GLG�QRW�¿QG�D�UHOD�
WLRQVKLS�EHWZHHQ�+E$�F�DQG�YDVFXODU�LPSHGDQFH������/HXQJ�HW�
DO��HYDOXDWHG�8$�DQG�0&$�ZLWK�'RSSOHU�86*�LQ�SUHJQDQW�ZR�
PHQ�ZLWK�*'0�DQG�UHSRUWHG�WKDW�8$�3,��0&$�3,�DQG�0&$�9�
PD[�YDOXHV�DUH�QRW�XVHIXO� LQ�HVWLPDWLQJ�DEQRUPDO�SUHJQDQF\�
RXWFRPHV�LQ�SUHJQDQW�ZRPHQ�ZLWK�*'0�������,Q�WKHLU�'RSSOHU�
VWXG\�FRQGXFWHG�LQ�SUHJQDQW�ZRPHQ�ZLWK�*'0��'DQWDV�HW�DO��
FRQFOXGHG�WKDW�WKH�UDWLR�RI�8$�3,��0&$�3,�DQG�&35�GLG�QRW�GLIIHU�
LQ�SUHJQDQW�ZLWK�*'0�FRPSDUHG� WR�SUHJQDQW�ZRPHQ�ZLWKRXW�
GLVHDVH�������,Q�RXU�VWXG\�REVWHWULF�'RSSOHU�SDUDPHWHUV�RI�8$�
DQG�0&$�ZHUH�VLPLODU�LQ�SUHJQDQW�ZLWK�*'0�DQG�ZLWKRXW�GLVHD�
VH��&35�YDOXH�DOVR�GLG�QRW�GLIIHU�EHWZHHQ�JURXSV��

7KH�VWUHQJWK�RI� WKLV�VWXG\�ZDV�� WKLV�ZDV�D�SURVSHFWLYH�VWXG\��
DQG�DQ�H[SHULHQFHG�DQG�VDPH�RSHUDWRU�FDOFXODWHG�DOO�WKH�0RG��
03,�YDOXHV�DQG�ZH�XVHG�WKH�PRGL¿HG�WHFKQLTXH�GHVFULEHG�E\�

DISCUSSION
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+HUQDQGH]�$QGUDGH�HW�DO���ZKLFK�LQFUHDVHG�WKH�UHSURGXFLELOLW\�
RI�WKH�PHDVXUHPHQWV�DQG�GHFUHDVHG�LQWUD�REVHUYHU�YDULDELOLW\��
7KH�OLPLWDWLRQ�RI�WKLV�VWXG\�ZDV�ZH�FRXOG�QRW�HYDOXDWH�SHULQDWDO�
DQG�QHRQDWDO�RXWFRPH�DQG�QRW�HYDOXDWH�WKH�SUHJQDQW�VHULDOO\�LQ�
WHUPV�RI�03,�DQG�'RSSOHU�YDOXHV��7KH�VPDOO�QXPEHU�RI�FDVHV�
ZDV�DOVR�DQRWKHU�OLPLWDWLRQ���

:H�HYDOXDWHG�WKH�0RG�03,�DQG�IHWDO�REVWHULF�'RSSOHU�YDOXHV�
LQ� SUHJQDQW� ZLWK�*'0� DQG� FRPSDUHG�ZLWK� KHDOWK\� SUHJQDQW��
:H�IRXQG�WKDW�0RG�03,�YDOXH�RI�SUHJQDQW�ZLWK�*'0�ZHUH�VLJ�
QL¿FDQWO\�KLJKHU�WKDQ�KHDOWK\�SUHJQDQW�ZLWKRXW�GLVHDVH�KRZH�
YHU� ZH� IRXQG� REVWHWULF� 'RSSOHU� SDUDPHWHUV� VLPLODU� EHWZHHQ�
JURXSV��:KHQ�SDWKRORJLFDO� FRQGLWLRQ�VXFK�DV�PDWHUQDO� LQFUH�
DVHG�EORRG�JOXFRVH� LQÀXHQFH� IHWDO� FDUGLDF� IXQFWLRQ�DQG�DV�D�
UHVXOW�0RG�03,��LW�PD\�EH�LPSRUWDQW�WR�GHFLGH�WKH�WLPH�RI�ELUWK�
RI�WKHVH�IHWXVHV��+RZHYHU�PXOWLFHQWHU�SURVSHFWLYH�VWXGLHV�ZLWK�
ODUJHU�QXPEHU�RI�FDVHV�DQG�ZLWK�VHULDO�PHDVXUHPHQWV�DUH�QH�
HGHG�� WR�HYDOXDWH� WKH�XWLOLW\�RI� WKH�0RG�03,�DV�D�SUHGLFWRU�RI�
FDUGLDF�IXQFWLRQ�LQ�IHWXVHV�RI�*'0�PRWKHUV�DQG�WR�HYDOXDWH�WKH�
UHODWLRQVKLS�RI�IHWDO�KLJK�EORRG�JOXFRVH�OHYHOV�ZLWK�IHWDO�K\SR[LF�
FKDQJHV�DQG�LWV�HIIHFW�RQ�WKH�REVWHWULF�'RSSOHU�PHDVXUHPHQWV��

$FNQRZOHGJHPHQW��1RQH�

&RQÀLFW�RI�,QWHUHVW���1RQH�

���*HWDKXQ�'��1DWK�&��$QDQWK�&�9���&KDYH]�05��6PXOLDQ�-&��
*HVWDWLRQDO�GLDEHWHV�LQ�WKH�8QLWHG�6WDWHV��WHPSRUDO�WUHQGV������
WKURXJK�������$P�-�2EVWHW�*\QHFRO�����������������H������H��

��� 3LHWU\JD� 0�� %UD�]HUW� -�� :HQGHU�2]HJRZVND� (�� 'XELHO� 0��
*XGPXQGVVRQ�6��3ODFHQWDO�GRSSOHU�YHORFLPHWU\�LQ�JHVWDWLRQDO�
GLDEHWHV�PHOOLWXV��-�3HULQDW�0HG���������������±����

���&URZWKHU�&$��+LOOHU�-(��0RVV�-5��0FSKHH�$-��-HIIULHV�:6��
5RELQVRQ�-6��(IIHFW�RI�7UHDWPHQW�RI�*HVWDWLRQDO�'LDEHWHV�0HO�
OLWXV� RQ� 3UHJQDQF\� 2XWFRPHV�� 7KH� 1HZ� (QJODQG� -RXUQDO� RI�
0HGLFLQH����������������������

���+RDQJ�77��0DUHQJR�/.��0LWFKHOO�/(��&DQ¿HOG�0$��$JRSLDQ�
$-��2ULJLQDO�)LQGLQJV�DQG�8SGDWHG�0HWD�$QDO\VLV�IRU�WKH�$VVR�
FLDWLRQ�%HWZHHQ�0DWHUQDO�'LDEHWHV�DQG�5LVN�IRU�&RQJHQLWDO�+H�
DUW�'LVHDVH�3KHQRW\SHV��$P�-�(SLGHPLRO���������������±�����

��� 3DXOLNV� /%�� 7KH� HIIHFW� RI� SUHJHVWDWLRQDO� GLDEHWHV� RQ� IHWDO�
KHDUW�IXQFWLRQ��([SHUW�5HY�&DUGLRYDVF�7KHU�������������±����

���&DGH�:7��/HY\�37��7LQLXV�5$��3DWHO�0'��&KRXGKU\�6��+RO�

ODQG�05��6LQJK�*.��&DKLOO�$*��0DUNHUV�RI�PDWHUQDO�DQG�LQIDQW�
PHWDEROLVP� DUH� DVVRFLDWHG�ZLWK� YHQWULFXODU� G\VIXQFWLRQ� LQ� LQ�
IDQWV�RI�REHVH�ZRPHQ�ZLWK�W\SH���GLDEHWHV��3HGLDWU�5HV�������
��������±������

���7VXWVXPL�7��,VKLL�0��(WR�*��+RWD�0��.DWR�+���6HULDO�HYDOXDWLRQ�
IRU�P\RFDUGLDO� SHUIRUPDQFH� LQ� IHWXVHV�DQG�QHRQDWHV�XVLQJ�D�
QHZ�'RSSOHU�LQGH[��,QWHUQDWLRQDO�3HGLDWULFV�,QWHUQDWLRQDO��������
�������±���

��� +HUQDQGH]�$QGUDGH� (�� /RSH]�7HQRULR� -�� )LJXHURD� 'LHVHO�
+�� HW� DO��$� PRGL¿HG� P\RFDUGLDO� SHUIRUPDQFH� �7HL�� LQGH[� ED�
VHG�RQ�WKH�XVH�RI�YDOYH�FOLFNV�LPSURYHV�UHSURGXFLELOLW\�RI�IHWDO�
OHIW�FDUGLDF� IXQFWLRQ�DVVHVVPHQW��8OWUDVRXQG�2EVWHW�*\QHFRO��
��������������±����

���0HW]JHU�%(��%XFKDQDQ�7$��&RXVWDQ�'��6XPPDU\�DQG� UH�
FRPPHQGDWLRQV�RI�WKH�)LIWK�,QWHUQDWLRQDO�ZRUNVKRS�FRQIHUHQFH�
RQ�JHVWDWLRQDO�GLDEHWHV�PHOOLWXV��'LDEHWHV�&DUH���������������
���

����&RPPLWWHH�RSLQLRQ�QR������PHWKRG�IRU�HVWLPDWLQJ�GXH�GDWH��
2EVWHWULFV�DQG�*\QHFRORJ\���������������±����

���� 6LEDL� %0�� 9LWHUL� 2$�� 'LDEHWLF� NHWRDFLGRVLV� LQ� SUHJQDQF\��
2EVWHWULFV�DQG�*\QHFRORJ\���������������±����

�����%UDPKDP�.��'LDEHWLF�QHSKURSDWK\�DQG�SUHJQDQF\��6HPLQ�
QHSKURO��������������±����

���� 0DFN� /5�� 7RPLFK� 3*�� *HVWDWLRQDO� GLDEHWHV�� GLDJQRVLV��
FODVVL¿FDWLRQ��DQG�FOLQLFDO�FDUH��2EVWHWULFV�DQG�*\QHFRORJ\�&OL�
QLFV�RI�1RUWK�$PHULFD��������������±����

����'DQWDV�$0$��3DOPLHUL�$%6��9LHLUD�05��6RX]D�0/5��6LOYD�
-&��'RSSOHU� XOWUDVRQRJUDSKLF� DVVHVVPHQW� RI� IHWDO�PLGGOH� FH�
UHEUDO�DUWHU\�SHDN�V\VWROLF�YHORFLW\�LQ�JHVWDWLRQDO�GLDEHWHV�PHO�
OLWXV��,QWHUQDWLRQDO�-RXUQDO�RI�*\QHFRORJ\�DQG�2EVWHWULFV��������
��������±����

����&ULVSL� )��+HUQDQGH]�$QGUDGH�(�� 3HOVHUV�00�� HW� DO�� &DU�
GLDF� G\V�� IXQFWLRQ� DQG� FHOO� GDPDJH� DFURVV� FOLQLFDO� VWDJHV� RI�
VHYHULW\� LQ� JURZWK�UHVWULFWHG� IHWXVHV�� $P� -� 2EVWHW� *\QHFRO��
�����������������H�±����H���

����,FKL]XND�.��0DWVXRND�5��+DVHJDZD�-��6KLUDWR�1��-LPER�0��
2WVXNL�.��6HNL]DZD�$��)DULQD�$��2NDL�7��7KH�7HL�LQGH[�IRU�HYD�
OXDWLRQ�RI� IHWDO�P\RFDUGLDO� SHUIRUPDQFH� LQ� VLFN� IHWXVHV��(DUO\�
+XP�'HY���������������±������

����)DONHQVDPPHU�&%��3DXO�-��+XKWD�-&��)HWDO�FRQJHVWLYH�KH�
DUW�IDLOXUH��FRUUHODWLRQ�RI�7HL�LQGH[�DQG�FDUGLRYDVFXODU�VFRUH��-�
3HULQDW�0HG���������������±�����

����(LGHP�%:��(GZDUGV�-0��&HWWD�)��4XDQWLWDWLYH�DVVHVVPHQW�
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The Impact of Surgical Approach on Urinary tract function: Comparing Urodynamic Changes after 
Laparoscopic and Vaginal Hysterectomy
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ABSTRACT

Aim: The rapidly increasing prevalence of gynecological diseases worldwide brings minimal-

ly invasive surgical procedures to the fore. This study was conducted to evaluate the urinary 

system changes of laparoscopic and vaginal hysterectomy types, which are minimally invasive 

surgical methods.

Materials and Method: A total of 86 participants who underwent hysterectomy for benign reasons 

between 2017 and 2021 in a tertiary hospital were selected and divided into two groups. Group 

I included 43 participants treated with vaginal hysterectomy, while group II included 43 partici-

pants treated with laparoscopic hysterectomy. The Lower Urinary Tract Symptoms in Women 

TXHVWLRQQDLUH�ZDV�XVHG��DQG�VWDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�WR�GHWHUPLQH�ÀRZ�UDWH��YRLGLQJ�

time, and other factors in both groups.

 Results: The results from this study showed that there was no change in the initial sensory 

context in both groups (p = 3.63). Bladder capacity also did not differ in both groups. However, 

postoperatively, excessive activity in the detrusor muscle was observed in 8 participants (18.6%) 

LQ�JURXS�,��ZKLOH�LW�ZDV�REVHUYHG�LQ���SDUWLFLSDQWV��������LQ�JURXS�,,��S ��������8ULQH�ÀRZ�UDWH�DQG�

residual urine volume were in similar ranges in both groups.

Conclusion: This study emphasizes that minimally invasive surgical methods for patients with 

gynecological diseases may have similar results in the urinary system. In this sense, the study 

will be useful in terms of predicting and managing post-operative period urinary system changes.

Keywords: Hysterectomy; Laparoscopic; Vaginal; Gynecological; Urodynamics

ÖZ

$PDo��'�Q\D�oDSÕQGD�MLQHNRORMLN�KDVWDOÕNODUÕQ�J|U�OPH�VÕNOÕ÷ÕQÕQ�KÕ]OD�DUWPDVÕ��PLQLPDO�LQYD]LY�

FHUUDKL�SURVHG�UOHUL�|Q�SODQD�oÕNDUPDNWDGÕU��%X�oDOÕúPD�PLQLPDO� LQYD]LY�FHUUDKL�\|QWHPOHUGHQ�

ODSDURVNRSLN�YH�YDMLQDO�KLVWHUHNWRPL�WLSOHULQGH��ULQHU�VLVWHP�GH÷LúLNOLNOHULQL�GH÷HUOHQGLUPHN�DPD-

FÕ\OD�\DSÕOGÕ�

*HUHo�YH�<|QWHP������������\ÕOODUÕ�DUDVÕQGD��o�QF��EDVDPDN�ELU�KDVWDQHGH�EHQLJQ�QHGHQOHUOH�

KLVWHUHNWRPL�\DSÕODQ�WRSODP����NDWÕOÕPFÕ�VHoLOHUHN�LNL�JUXED�D\UÕOGÕ��*UXS�,¶GH�YDMLQDO�KLVWHUHNWRPL�

LOH�WHGDYL�HGLOHQ����NDWÕOÕPFÕ�\HU�DOÕUNHQ��JUXS�,,¶GH�ODSDURVNRSLN�KLVWHUHNWRPL�LOH�WHGDYL�HGLOHQ����

NDWÕOÕPFÕ�\HU�DOGÕ��.DGÕQODUGD�$OW�øGUDU�<ROX�6HPSWRPODUÕ�DQNHWL�NXOODQÕOGÕ�YH�KHU�LNL�JUXSWD�GD�DNÕú�

KÕ]Õ��LúHPH�V�UHVL�YH�GL÷HU�IDNW|UOHUL�EHOLUOHPHN�LoLQ�LVWDWLVWLNVHO�DQDOL]�\DSÕOGÕ�

%XOJXODU��%X�oDOÕúPDQÕQ�VRQXoODUÕ�KHU�LNL�JUXSWD�GD�EDúODQJÕoWDNL�GX\XVDO�ED÷ODPGD�KHUKDQJL�ELU�

GH÷LúLNOLN�ROPDGÕ÷ÕQÕ�J|VWHUGL��S� ��������0HVDQH�NDSDVLWHVL�GH�KHU�LNL�JUXSWD�GD�IDUNOÕOÕN�J|VWHU-

PHGL��$QFDN�DPHOL\DW�VRQUDVÕQGD�JUXS�,¶GH���NDWÕOÕPFÕGD���������GHWU�V|U�NDVÕQGD�DúÕUÕ�DNWLYLWH�

J|]OHQLUNHQ��JUXS�,,¶GH���NDWÕOÕPFÕGD��������J|]OHQGL��S ��������øGUDU�DNÕú�KÕ]Õ�YH�UH]LG�HO�LGUDU�

KDFPL�KHU�LNL�JUXSWD�GD�EHQ]HU�DUDOÕNODUGD\GÕ�
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INTRODUCTION

7KHUH�DUH�GLIIHUHQW�VXUJLFDO�SURFHGXUHV�GH¿QHG�LQ�K\VWHUHFWR-
mies performed for benign gynecological pathologies. Approxi-
mately 20% to 40% of women in every developed and develo-
ping country have undergone hysterectomy at the age of 60 (1). 
The main methods for hysterectomy operation include vaginal, 
laparoscopic and abdominal hysterectomy, but recently the la-
paroscopic trend has been increasing by up to 30% in many 
countries. It is the most suitable, economical, and sustainable 
(2).

/LNH� DOO�PHGLFDO� VFLHQFHV� WKURXJKRXW� 7XUNH\�� WKH� J\QHFRORJ\�
department has developed and uses surgical service tech-
niques, standards, equipment and technologies at the level 
RI�FXUUHQW� OLWHUDWXUH�NQRZOHGJH������7KHVH�DGYDQFHPHQWV�DQG�
updated methods have facilitated patients with more effective 
procedures but despite these surgical advancements, the in-
ternal body changes that are part of a hysterectomy are either 
undergone by laparoscopic or vaginal hysterectomy (4). Lite-
rature studies have shown that both vaginal and laparoscopic 
K\VWHUHFWRP\� SURFHGXUHV� KDYH� VLJQL¿FDQW� HIIHFWV� RQ�ZRPHQ��
drawing attention to the different psychological and physical 
changes they cause in the female body (5). A recent systematic 
review highlighted that there is a contrast between the empirical 
NQRZOHGJH�DQG� SDWLHQWV¶� UHYLHZV�RQ� WKH� DIWHUPDWKV� RI� K\VWH-
rectomy surgeries and contended that researchers depict the 
VLJQL¿FDQW�FKDQJHV�LQ�WKH�VH[XDO�GHVLUH��VHOI�HVWHHP��SHUFHLYHG�
body image and general feeling of pleasures (6). 

,Q�FRQWUDVW��WKH�SDWLHQWV�QDUUDWH�D�ZLGH�UDQJH�RI�VLJQL¿FDQW�QH-
gative consequences including changes in body image sense, 
GLI¿FXOWLHV�ZLWK�G\QDPLF�DGMXVWPHQWV��XULQH�LQFRQWLQHQFH��RYDUL-
DQ�F\VWV��DQG�ÀXFWXDWLQJ�ERG\�VXJDU�DQG�EORRG�OHYHOV������)XUW-
her, the systematic review has portrayed a generic challenging 
situation faced by the women after hysterectomy and has not 
KLJKOLJKWHG�DQ\�VSHFL¿F�W\SH�RI�K\VWHUHFWRP\�UHODWHG�FRQVHTX-
ences (6). Additionally, the researcher only appreciates the 
quality and the satisfactory procedure of laparoscopic hystere-
FWRP\��EXW�QR�H[DFW�SUHOXGH�LQIRUPDWLRQ�LV�DYDLODEOH�WKDW�UHÀHFWV�
the body dynamics and particularly the urodynamic changes 
(7). There are only studies that depict that connection between 
the urodynamic study and radical hysterectomy and has not 
provided any comparison of the effectiveness of urodynamic 
study on body changes after vaginal and laparoscopic hyste-
rectomy and in addition, there is no exact information available 
LQ�WKH�OLWHUDWXUH�WKDW�GHSLFW�WKH�7XUNLVK�ZRPHQ�H[SHULHQFH�DIWHU�

hysterectomy and urodynamic study (8). Based on these limita-
tions on the empirical side, the study grounded its aim in eluci-
dating the impact of laparoscopic and vaginal hysterectomy on 
the urodynamic changes faced by women, therefore. 

9DJLQDO�K\VWHUHFWRP\�LV�GH¿QHG�DV�WKH�SURFHGXUH�RI�UHPRYLQJ�
the uterus through the vaginal route to treat uterine prolapse in 
women and is characterized as a fast, cost-effective treatment 
with a low comparison rate and short recovery time. Vaginal 
K\VWHUHFWRP\� �9+��ZDV�¿UVW�SHUIRUPHG�E\� WKH� ,WDOLDQ�DXWRQR-
mist Berengario da Carpi, Bologna, in 1507 (9). Vaginal hyste-
UHFWRP\�KDV�WKH�DGYDQWDJHV�RI�OHVV�REMHFWLYH�SDLQ��OHVV�QHHG�
for analgesia, faster recovery and transition to daily life compa-
red to other types of hysterectomy, as well as fewer complicati-
ons in the intraoperative and postoperative period. The vaginal 
route has been discussed as the safe method for hysterectomy 
and it has been emphasized that it is applied more frequently 
than other methods (10).

The vaginal hysterectomy has been discussed in the literature 
with different psychological and physical parameters and the 
consequences and the mechanism of performance of vaginal 
K\VWHUHFWRP\�KDYH�EHHQ�KLJKOLJKWHG����������/LNH��D�VWXG\�WKDW�
investigated the difference between the vaginal and laparos-
copic hysterectomy procedures concerning body weight, ope-
ration time, blood loss, hospital stay, postoperative analgesia 
and intra and immediate operation complications of obese vs 
non-obese patients (13). After conducting the results and com-
piling the results, the study concluded all the under-observation 
parameters were the same for both vaginal and laparoscopic 
hysterectomy, only operation time was recorded as short for the 
vaginal hysterectomy and suggested that vaginal hysterectomy 
should be widely adopted for vaginal removal as it has additi-
onal characteristics than the laparoscopic hysterectomy (13).

The laparoscopic hysterectomy is the other type or dimension 
of hysterectomy. The laparoscopic hysterectomy has two types: 
conventional and a modern era updated method called robotic 
or robot-assisted laparoscopic hysterectomy; it is a minimally 
invasive treatment approach for gynecological diseases chara-
cterized by having robotic assistance and a three-dimensional 
YLHZ��D�PRUH�DFFXUDWH�LQVWUXPHQW�FRQWUROV�DQG�D�TXLFN�OHDUQDE-
le process (14). The term hysterectomy in simple words is the 
most common surgical intervention in gynecology for various 
benign and malignant indicators and has different procedures 
of treatment, one of which is the laparoscopy. Conventional 
laparoscopic hysterectomy surgery uses small incisions for 
the manipulation of tissues by using endoscopic cameras and 
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long surgical instruments (15). Laparoscopic surgery has been 
GLVFXVVHG�LQ�WKH�OLWHUDWXUH�DV�WKH�VHFRQG�EHQH¿FLDO�PHWKRG�IRU�
treating gynecological diseases and malignancies and in this 
domain, both types of laparoscopies have been highlighted as 
HIIHFWLYH�VXUJLFDO�PHWKRGV�WKDW�KHOS�WKH�SDWLHQW�FRPH�EDFN�WR�
their normal life in a short time and patients have mentioned 
VLJQL¿FDQW�DGYDQWDJHV�RI�ODSDURVFRSLF�WUHDWPHQWV�IRU�WKHLU�J\-
necological issues (16).

The urodynamics is the study of the lower urinary tract func-
tioning and an effort or attempt to reproduce the patient sy-
mptoms to provide a pathophysiological explanation; in simple 
words, it is the analysis of the functional anatomy of the bladder 
DQG�XUHWKUD�DQG�WKHLU�UHVSRQVH�WR�¿OOLQJ��VWRULQJ�DQG�YRLGLQJ�UH-
gardless of the method (17). This technique of urodynamics is 
widely applied and effective in the assessment and evaluation 
of the functioning of the urinary tract system. The physicians 
have been sustaining that the evaluation of urodynamics is a 
GHIHQVLYH�RU�LQLWLDO�DSSURDFK�EHIRUH�WKH�ULVNV�H�J���WLPH�LQYDVL-
veness, discomfort, urinary tract infection and alleviated costs 
IRU� WKH� WUHDWPHQWV�� )XUWKHU�� LW� KDV� EHHQ� DOVR� KLJKOLJKWHG� WKDW�
the urodynamic study has the power to diagnose concomitant 
detrusor overactivity, voiding dysfunction and intrinsic sphincter 
GH¿FLHQF\� ������7KH� LQFXPEHQF\�RI� WKH�XURG\QDPLF�VWXG\� IRU�
the patients having any lower urinary tract dysfunction, howe-
ver, there is a controversial debate on the ideal point for the 
urodynamic exam in the patients but still this tool has its weigh-
WDJH�LQ�HIIHFWLYHO\�WUDFNLQJ�DQ\�PDOIXQFWLRQLQJ�LQ�WKH�XULQDU\�WUD-
ct (19). This tool also has central value in detecting the changes 
in the urinary tract functioning after a hysterectomy performed 
by any type and it has been empirically evaluated and proven 
LQ�D�VWXG\�¿QGLQJ� WKDW�K\VWHUHFWRP\�FDXVH�XULQDU\� LQIHFWLRQV��
LQHI¿FLHQW�EODGGHU�HPSW\LQJ�DQG�YRLGLQJ�V\PSWRPV�������7KXV��
it revealed that urodynamics and the vaginal or laparoscopic 
hysterectomy do have an interconnection and doing a urodyna-
mic study after a hysterectomy can facilitate the surgeons with 
prelude updating on any dysfunction in the lower urinary tract 
functioning of women. 

7KH�SULPDU\�VLJQL¿FDQFH�RI�FRQGXFWLQJ�WKLV�VWXG\�ZDV�WR�KLJK-
light the challenges, issues and dynamics faced by the women 
after hysterectomy. Moreover, this study was designed so that 
it will illustrate the true picture of the changes within the urinary 
tract faced by the women and to individually portray the urody-
QDPLFV�DIWHU�ODSDURVFRSLF�DQG�YDJLQDO�K\VWHUHFWRP\��)URP�WKH�
practical perspective, this study will enable the women, the me-
dical staff, and the doctors to get the urinal dynamical changes 

DQG�WR�XQGHUVWDQG�DQG�PDNH�VRPH�FRXQWDEOH�HIIHFWLYH�PHDVX-
res against the dynamic challenges. 

)URP�$XJXVW������WR�$SULO�������D�WRWDO�RI����SDWLHQWV�ZHUH�LQF-
luded in this study, namely those who sought treatment in the 
LQ�SDWLHQW�GHSDUWPHQWV�RI�WKH�$XWKRUV¶�LQVWLWXWH��7KH�VWXG\�ZDV�
approved by Konya Karatay University Clinical Research Ethics 
&RPPLWWHH��DSSURYDO�QXPEHU������������(DFK�SDWLHQW�VLJQHG�
informed consent forms. Informed consent forms provide detai-
led information about the procedure and potential hazards. The 
patients were divided into two groups of similar size: Group I 
(n=43) underwent vaginal hysterectomy. Laparoscopic hyste-
rectomy was performed in Group II (n=43). The scope of our 
research includes all individuals who underwent hysterectomy 
and urodynamic examination due to non-malignant gynecologi-
cal disorders. We eliminated individuals with diabetes mellitus, 
neurological diseases, previous urological pelvic surgery, pre-
vious cesarean section, and history of urinary tract infection. In 
all operations, patients were administered general anesthesia.

The surgeon selected the typical minimally invasive surgical 
approach, prioritizing vaginal hysterectomy as the primary op-
tion, and subsequently laparoscopic hysterectomy. Laparosco-
pic hysterectomy was performed using a reusable umbilical or 
���PP�SRUW��;FHO��(WKLFRQ�(QGR�6XUJHU\��,QF���6RPHUYLOOH��1-��
for the optics, along with three helper ports. The assistant ports 
consisted of either three 5-mm ports or two 5-mm ports and 
one 10-mm port, all located in the lower quadrants. A standard 
vaginal hysterectomy was performed. Each research partici-
pant had a thorough process of obtaining extensive medical 
EDFNJURXQG��LQFOXGLQJ�SK\VLFDO�H[DPLQDWLRQ��DQG�VWDQGDUG�SUH-
RSHUDWLYH�WHVWLQJ��7KH�,&,4�)/876��,QWHUQDWLRQDO�&RQVXOWDWLRQ�
RQ�,QFRQWLQHQFH�0RGXODU�4XHVWLRQQDLUH�RQ�)HPDOH�/RZHU�8UL-
nary Tract Symptoms), together with urodynamic examination 
�F\VWRPHWU\�DQG�XURÀRZPHWU\���ZHUH�FRQGXFWHG�EHIRUH�WR�DQG�
six months following the surgical procedure.

Statistical Analysis

7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3URJUDP�IRU�6RFLDO�
6FLHQFH��6366��YHUVLRQ�������7KH�TXDQWLWDWLYH�GDWD�ZHUH�SUH-
sented as the mean value plus or minus the standard deviation 
(19). The qualitative data were presented in terms of frequen-
cy and percentage. Subsequent experiments were conducted: 
Two independent samples T-test is used to determine the sta-
WLVWLFDO�VLJQL¿FDQFH�ZKHQ�FRPSDULQJ�WKH�PHDQV�RI�WZR�FRQWLQX-

MATERIALS AND METHOD
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RXV�YDULDEOHV��3DLUHG�W�WHVW��W�UHSUHVHQWV�WKH�GLIIHUHQFH�LQ�PH-
ans between the pre and post measurements. The chi-square 
�[��� WHVW� RI� VLJQL¿FDQFH� ZDV� XWLOL]HG� WR� FRPSDUH� SURSRUWLRQV�
EHWZHHQ�WZR�TXDOLWDWLYH�FRPSRQHQWV��7KH�3HDUVRQ�FRUUHODWLRQ�
FRHI¿FLHQW� �U�� WHVW�ZDV�XVHG� WR�DVVHVV� WKH�FRUUHODWLRQ�EHWZH-
HQ�WKH�GDWD��7KH�S�YDOXH��ZKLFK�UHSUHVHQWV�WKH�OLNHOLKRRG��ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�LI�LW�ZDV�EHORZ�������DQG�KL-
JKO\�VLJQL¿FDQW�LI�LW�ZDV�EHORZ������

)RU�WKLV�VWXG\��D�WRWDO�RI����SDUWLFLSDQWV�ZLWK�J\QHFRORJLFDO�GL-
sorders were selected from three in-patient healthcare facilities 
LQ�7XUNH\� IRU�D�SHULRG�RI������ WR�������7KH�YROXQWDU\�SDUWLFL-
pation of these participants was ensured. These participants 
were divided into two groups. Group I included 43 participants 
who underwent vaginal hysterectomy while group II included 43 
participants who underwent laparoscopic hysterectomy.

Table 4.1 Demographics of the participants

Table 4.1 shows the demographic characteristics of the par-
ticipants in this study. It was observed that the average age 
of group I was 59.15 years, and the average age of group II 
ZDV�������\HDUV��ZKLFK�ZDV�VLJQL¿FDQWO\�GLIIHUHQW��S� ���������
+RZHYHU��WKH�DYHUDJH�ZHLJKW�RI�JURXS�,�ZDV�������NJ��WKH�DYH-
UDJH�ZHLJKW�RI�JURXS�,,�ZDV�������NJ��DQG�WKHUH�ZDV�QR�VLJQL-
¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV��S� ���������$GGLWLRQDOO\��
the parity value was found to be 2.74 for group I and 3.11 for 
JURXS� ,,��DQG� WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ� WKH�
groups (p = 0.735).

7DEOH� ���� VKRZV� WKDW� ¿UVW� VHQVDWLRQ� YROXPHV� LQFUHDVHG� DIWHU�
surgery in both groups. In Group I, the average initial sensation 
volume was 167.77 ml before the operation and increased to 
178.01 ml after the operation. In Group II, the mean initial sen-
sation volume before the operation was 169.44 ml, and it incre-
DVHG�WR��������PO�DIWHU�WKH�RSHUDWLRQ��+RZHYHU��WKHVH�¿QGLQJV�
ZHUH�QRW�VLJQL¿FDQW�LQ�WHUPV�RI�SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�
volume (p=0.363, p=0.373, respectively). 

7DEOH� ���� &RPSDUDWLYH� DQDO\VLV� RI� ¿UVW� VHQVDWLRQ� EHWZHHQ�
group I and group II

Table 4.3 shows that CBC volume decreased after surgery for 
both groups. In Group I, it was observed that the CBC volume 
decreased from 518.12 ml before surgery to 477.01 ml after 
surgery. Similarly, in group II, the CBC volume was recorded 
as 514.01 ml before surgery but decreased to 486.3 ml after 
VXUJHU\��7KHVH�¿QGLQJV�ZHUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�LQ�ERWK�
groups (p = 0.617, p = 0.298, respectively).

Table 4.3 Comparative analysis of CBC volume in group I and 
group II

It has been observed that there was no over activity in detru-
sor muscle of both groups before the surgery. However, over 
activity was observed in 8 participants (18.6%) of group I af-
ter operation, while it was observed in 2 participants (4.6%) of 
group II. In total 10 participants faced over activity (11.6%) in 
their detrusor muscle. 

7DEOH�����VKRZV�WKDW�PD[LPXP�³ÀRZ�UDWH´��S ��������ZDV�UHGX-
ced in group I, while the voiding time was increased (p= 0.058). 
+RZHYHU��QRW�PXFK�FKDQJH�ZDV�REVHUYHG�LQ�PD[�ÀRZ�UDWH��S �
0.068) and voiding time (p= 0.062) in group II. Moreover, the 
DYHUDJH�ÀRZ�UDWH�ZDV�IRXQG�WR�EH�JUHDWHU�LQ�JURXS�,,�DV�FRP-
pared to group I. 

Table 4.4 Over activity in detrusor muscle in both groups

RESULTS

Grp I n = 43 Grp II n = 43 t-test
PMs Mn ± SD Mn ± SD 0Q�G൴൵ t P value

Age 
(years)

59.15 3.67 54.73 4.16 2.44 2.403 0.058

Wt. (Kg) 70.03 7.87 69.16 6.93 1.67 0.874 0.387
3DU൴W\ 2.74 0.78 3.11 0.76 -0.071 -0.337 0.735

0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��ZW �ZH৻JKW��JUS �JURXS��

30 �SDUDPHWHUV

FS
Grp I Grp II

0Q�G൴൵

t-test

Mn 
(Daya & 

Jere)
± 

SD
Mn 

(Daya 
& Jere)

± 
SD t p-value

Pre 167.77 24.82 169.44 22.25 -2.01 - 4.378 0.363 
NS

Post 178.01 14.97 179.91     15.18 -3.51 - 0.905 0.373 
NS

P value 0.6 0.67

)6 �I৻UVW�VHQVDW৻RQ��0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS

CBC Grp I Grp II
0Q�G൴൵

t-test

Mn (Daya 
& Jere)

± 
SD

Mn (Daya 
& Jere)

± 
SD

t p-value

Pre 518.12 25.33 514.01 25.73 3.32 0.506 0.617
Post 477.01 100.18 486.32 65.94 -33.34 - 1.516 0.298

P value 0.11 0.15
&%& �³&\VWRPHWU৻F�EODGGHU�FDSDF৻W\�´�0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS

Post-op. Grps Total
Presence of 

DM OA
Grp I Grp II

No. %age No. %age No. %age
-ve 35 81.39 41 95.3 76 88.3
+ve 8 18.6 2 4.65 10 11.6
Total 43 100.00 43 100.00 86 100.00
x2 5.456
P value 0.021

2$ �RYHU�DFW৻Y৻W\��'0 �GHWUXVRU�PXVFOH��RS �RSHUDW৻YH��0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS
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Table 4.6 shows that the residual volume of urine increased in 
group I was modest as compared to group II (p= 0.128).

7DEOH�����8URZÀRZPHWU\�FKDUDFWHULVWLFV

Table 4.6 Volume of residual urine in both groups

To enhance the life expectancy of women, it is crucial to un-
derstand the enduring negative consequences of surgical pro-
cedures (22). The purpose of this study was to examine the 
impact of laparoscopic versus vaginal hysterectomy on lower 
urinary tract symptoms and functions by utilizing urodynamic 
VWXGLHV��2XU� REMHFWLYH�ZDV� WR� GHWHUPLQH�ZKHWKHU� WKH� W\SH� RI�
RSHUDWLRQ��YDJLQDO�RU�ODSDURVFRSLF�K\VWHUHFWRP\��KDV�DQ\�LQÀX-
ence on postoperative lower urinary tract functions. An assess-
ment was conducted to determine the correlation between the 
urinary symptoms and the urodynamic parameters before and 
after the operation. Several research have conducted compa-
ULVRQV�EHWZHHQ�DEGRPLQDO�DQG�YDJLQDO�K\VWHUHFWRP\��3RODW�HW�
al. conducted a physiological evaluation of the bladder, urethra, 
and anorectum in 26 women prior to hysterectomy, as well as 
VL[�ZHHNV�DQG�VL[�PRQWKV�IROORZLQJ�WKH�SURFHGXUH��$FFRUGLQJ�
WR� WKHLU� ¿QGLQJ�� FHUWDLQ� ZRPHQ�PD\� VHH� D� VLJQL¿FDQW� ULVH� LQ�

rectal and bladder sensitivity following a hysterectomy per-
IRUPHG� IRU� QRQ�FDQFHURXV� FRQGLWLRQV� ������ 7KH�PRGL¿FDWLRQV�
persisted for a duration of six months; however, they did not 
exhibit any correlation with variations in rectal or vesical motor 
DFWLYLW\��)XUWKHUPRUH��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHVH�PRGL¿FD-
tions were not always associated with the initiation of urinary 
RU�JDVWURLQWHVWLQDO�LVVXHV��)ROORZLQJ�D�FRPSOHWH�K\VWHUHFWRP\��
ORFDO� LQMXU\�� LQIHFWLRQ��DQG�HGHPD�ZHUH�HOLPLQDWHG�DV�UHDVRQV�
of the heightened sensitivity in the pelvic organs. However, we 
have reached the conclusion that the reason for the heighte-
ned sensitivity in the rectum and bladder observed in certain 
women following vaginal and abdominal hysterectomy remains 
XQLGHQWL¿HG��,W�PD\�EH�SRVVLEOH�WKDW�UHPRYDO�RI�D�PDMRU�SHOYLF�
organ and its associated nerve supply alters the regulation of 
VHQVDWLRQ�IURP�DGMDFHQW�RUJDQV���,Q�DQRWKHU�VWXG\��WRWDO�DEGR-
minal, vaginal, laparoscopic, and subtotal hysterectomy types 
for benign gynecological pathologies were compared in terms 
of urinary and sexual functions. It was observed that 6 months 
after the surgeries, urinary symptoms occurred less frequently, 
and urodynamic parameters did not change (24).

The current study found no evidence of a causal relationship 
between hysterectomy and involuntary detrusor contractions 
or urinary incontinence. Additionally, there was no change in 
urethral adequacy and no increase in stress incontinence af-
ter hysterectomy. A separate study showed that 58.3% of 36 
women who underwent complete hysterectomy had complaints 
before surgery, but only 38.9% had proven impairment based 
on urodynamic testing. Additionally, 75% of women experien-
ced posthysterectomy symptoms and an additional 30.6% 
GHYHORSHG�XURG\QDPLF�DEQRUPDOLWLHV��7KHLU�¿QGLQJV�VKRZ�WKDW�
complete hysterectomy is associated with an increase in the 
RFFXUUHQFH�RI�YHVLFRXUHWKUDO�G\VIXQFWLRQ��ERWK�VXEMHFWLYHO\�DQG�
REMHFWLYHO\�������$QRWKHU�VWXG\�FRPSDUHG�GLIIHUHQW�W\SHV�RI�K\V-
terectomies, such as full abdominal, vaginal, laparoscopic, and 
subtotal. A total of 187 women, aged between 29 and 73, who 
underwent hysterectomy for different reasons were examined. 
6L[�PRQWKV�DIWHU�WKH�RSHUDWLRQ��D�VLJQL¿FDQW�GHFUHDVH�ZDV�RE-
served in the frequency of urinary complaints (p = 0.01), but no 
change was observed in urodynamic studies (17).

Based on our research, the pre- and postoperative urodyna-
mic examinations in both groups showed that all observed 
alterations were within the range that is considered clinically 
acceptable. Therefore, it may be concluded that urodynamic 
investigations demonstrated that neither vaginal nor laparosco-
pic hysterectomy had a noteworthy impact on bladder function 

DISCUSSION

Grp I n = 43 Group II n = 43
Pre- op Post- op Pre- op Post- op

9R൴GHG�YRO��'D\D�	�-HUH� 264.5 ± 48.8 274.6 ± 60.7 274.7 ± 58.3 284.4 ± 56.8
P value 0.157 0.156

Max FR (ml/sec) 26.2 ± 5.2 24.2 ± 5.3 25.71 ± 4.7 27.2 ± 4.5
P value 0.067 0.068

9R൴G൴QJ�WP���VHF� 50.3 ± 11.6 61.2 ± 9.8 48.7 ± 8.7 46.4 ± 9.4
P value 0.058 0.062

Average FR (ml/sec) 7.5 ± 2.3 6.8 ± 1.4 6.6 ± 1.8 8.8 ± 2.71
P value 0.064 0.066

)5 �ÀRZ�UDWH��0D[ �PD[৻PXP��WP �W৻PH��YRO �YROXPH

Grps 7HVW൴QJ�
W൴PH

RV
Mn 

(Daya 
& 

Jere)
± SD

3D൴UHG�G൴I
3D൴UHG�VDPSOH�t-test

Mn 
(Daya & 

Jere)
SD t p-value

Grp I
Pre
post

54.11

57.33

7.59

5.59 3.29
1.28 4.82 0.128

NS

Grp II Pre Post
50.74

52.14

3.98

3.02
1.42 1.02 3.777 0.217

NS

RV
Grp I  

0Q��'D\D�	�
-HUH� ± SD

Grp II 
0Q��'D\D�
	�-HUH� ± SD

0Q�
G൴൵

t-test

t P value

Pre 54.11 7.58 50.75 3.98 -1.34 - 0.855 0.395 NS

Post 57.33 5.57 52.12 3.02 2.55
3.506

0.083

NS

RV= residual volume

FS
Grp I Grp II

0Q�G൴൵

t-test

Mn 
(Daya & 

Jere)
± 

SD
Mn 

(Daya 
& Jere)

± 
SD t p-value

Pre 167.77 24.82 169.44 22.25 -2.01 - 4.378 0.363 
NS

Post 178.01 14.97 179.91     15.18 -3.51 - 0.905 0.373 
NS

P value 0.6 0.67

)6 �I৻UVW�VHQVDW৻RQ��0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS

CBC Grp I Grp II
0Q�G൴൵

t-test

Mn (Daya 
& Jere)

± 
SD

Mn (Daya 
& Jere)

± 
SD

t p-value

Pre 518.12 25.33 514.01 25.73 3.32 0.506 0.617
Post 477.01 100.18 486.32 65.94 -33.34 - 1.516 0.298

P value 0.11 0.15
&%& �³&\VWRPHWU৻F�EODGGHU�FDSDF৻W\�´�0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS

Post-op. Grps Total
Presence of 

DM OA
Grp I Grp II

No. %age No. %age No. %age
-ve 35 81.39 41 95.3 76 88.3
+ve 8 18.6 2 4.65 10 11.6
Total 43 100.00 43 100.00 86 100.00
x2 5.456
P value 0.021

2$ �RYHU�DFW৻Y৻W\��'0 �GHWUXVRU�PXVFOH��RS �RSHUDW৻YH��0Q �PHDQ��G৻ৼ �G৻ৼHUHQFH��JUS �JURXS
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and capacity. 

This study incorporates various limitations which can be over-
FRPH�LQ�IXWXUH�UHVHDUFK��)RU�LQVWDQFH��D�VPDOO�VDPSOH�VL]H�ZDV�
selected for this study due to limited resources. Additionally, 
WKLV� VWXG\�RQO\� IRFXVHG�RQ�SDWLHQWV� IURP�7XUNH\�GXH� WR� HDV\�
accessibility of the required data. This limited the scope of this 
study. Therefore, in future research, a large number of sample 
VL]H�FDQ�EH�VHOHFWHG�WR�DWWDLQ�VLJQL¿FDQW�RXWFRPHV��:LWKLQ�WKLV�
context, the data can also be collected within the context of dif-
ferent countries. This approach can be effective in determining 
different types of operations and other medical measures whi-
FK�DUH�WDNHQ�E\�KHDOWKFDUH�SURIHVVLRQDOV�ZRUOGZLGH�IRU�WUHDWLQJ�
gynecological disorders. This can also add value to the current 
UHVHDUFK��OHDGLQJ�WR�VLJQL¿FDQW�RXWFRPHV��

Both vaginal and laparoscopic hysterectomy for non-cancerous 
uterine conditions did not have a negative impact on urinary 
EODGGHU�IXQFWLRQ��%DVHG�RQ�WKH�UHVXOWV�RI�XURÀRZPHWU\�DQG�F\V-
tometry, it was shown that hysterectomy, whether performed 
vaginally or laparoscopically, did not have a negative impact on 
urinary bladder function in cases with benign uterine diseases. 
Therefore, we advise against relying on the impact of hystere-
ctomy on bladder functioning based on personal preference for 
either vaginal or laparoscopic surgery.

��� .DQWDUFL� 6�� øQDQ�$+�� 7|]� (�� %ROXNEDVL� 0�� .DQPD]�
AG. Analysis of Hysterectomy Trends in the Last 5 Years at 
a Tertiary Center. Gynecol Minim Invasive Ther 2022 Sep 
19;12(3):135-140. 

��� 2UKDQ�$��2]HUNDQ�.��.DVDSRJOX� ,��2FDNRJOX�*��&H-
WLQND\D�'HPLU�%��*XQD\GLQ�7�HW�DO��/DSDURVFRSLF�K\VWHUHFWRP\�
WUHQGV� LQ� FKDOOHQJLQJ� FDVHV� ������������� -� *\QHFRO� 2EVWHW�
Hum Reprod 2019 Dec;48(10):791-798. 

��� 7RKPD�<$��7XQF�0��*XQDNDQ�(��.XFXN\LOGL]�,��$WDVR\�
.DUDNDV� /�� 0RUDQ� 8� HW� DO�� &RPSDULVRQ� RI� 'LIIHUHQW� 6XUJLFDO�
Approaches for Hysterectomy: A Single-Institution Experience. 
Gynecol Obstet Reprod Med 2019;25(1):44-48.

��� (UGR÷DQ�(��'HPLU�6��dDOÕúNDQ�%%��%D\UDN�1*��(IIH-
ct of psychological care given to the women who underwent 
hysterectomy before and after the surgery on depressive sy-
PSWRPV��DQ[LHW\�DQG�WKH�ERG\�LPDJH�OHYHOV��-�2EVWHW�*\QDHFRO�
2020 Oct;40(7):981-987.

��� $OVKDZLVK�� (�� �������� 3HUVSHFWLYH� RI� :RPHQ� DERXW�
+HU�%RG\�DIWHU�+\VWHUHFWRP\��,Q�)LEURLGV��,QWHFK2SHQ��

��� &KDWXUYHGL�6��%DOKDUD�$��3DO�6��&KDWXUYHGL�&��$Q�,Q-
YHVWLJDWLRQ�RQ�WKH�3HUVSHFWLYHV�RI�:RPHQ��3RVW�+\VWHUHFWRP\�
Challenges. HIV Nursing 2022; 22(2), 4253–4257.

��� &HFFDURQL�0��5RYLJOLRQH�*��%UXQL�)��'DEDERX�6��9H-
QLHU�0��=RU]L�&�HW�DO�� ³7KLQJV�+DYH�&KDQJHG´²/DSDURVFRSLF�
Cytoreduction for Advanced and Recurrent Ovarian Cancer: 
7KH�([SHULHQFH�RI�D�5HIHUUDO�&HQWHU�RQ�����3DWLHQWV��&DQFHUV�
2023; 15(24):5726. 

��� 6XQ�;��&KHQ�<��=KRQJ�<��&KHQ�;��6KL�+��/LX�-�HW�DO��
Recently urodynamic and quality of life assessment in the 
non-menopausal women with cervical cancer after radical hys-
WHUHFWRP\��6XSSRUW�&DUH�&DQFHU������-XQ��������������

9. Moen MD, Richter HE. Vaginal hysterectomy: past, 
SUHVHQW��DQG�IXWXUH��,QW�8URJ\QHFRO�-������6HS�������������

���� &KU\VRVWRPRX� $�� 'MRNRYLF� '�� (GULGJH� :�� YDQ� +H-
UHQGDHO�%-��(YLGHQFH�EDVHG� SUDFWLFDO� JXLGHOLQHV� RI� WKH� ,QWHU-
national Society for Gynecologic Endoscopy (ISGE) for va-
JLQDO� K\VWHUHFWRP\�� (XU� -� 2EVWHW� *\QHFRO� 5HSURG� %LRO� �����
Sep;252:118-126. 

���� 2]FHOWLN�*��+RUWX�,��,WLO�,0��<HQLHO�$2��9DJLQDO�DSSURD-
FK�YHUVXV�ODSDURVFRS\�IRU�K\VWHUHFWRP\�LQ�WUDQVJHQGHU�PHQ��-�
*\QHFRO�2EVWHW�+XP�5HSURG������)HE���������������

���� %XRQR�.��$GDPV�3LSHU�(��*RNKDOH�.��/L�4��*XDGHUUD-
ma N, Whitcomb EL. Vaginal Hysterectomy in a Large Health 
Maintenance Organization: Retrospective Application of a Cli-
QLFDO�$OJRULWKP��-�0LQLP�,QYDVLYH�*\QHFRO������$SU�����������
890. 

���� /RFKHU� -$�� &KU\VRVWRPRX� 0�� 'MRNRYLF� '�� /LEKDEHU�
(��YDQ�+HUHQGDHO�%-��&KU\VRVWRPRX�$��7KH�LPSDFW�RI�REHVLW\�
on vaginal hysterectomy and laparoscopically-assisted vaginal 
K\VWHUHFWRP\�RXWFRPHV��$�UDQGRPLVHG�FRQWURO�WULDO��(XU�-�2EV-
tet Gynecol Reprod Biol 2023 Aug;287:227-231. 

���� 3DUN�'$��<XQ�-(��.LP�6:��/HH�6+��6XUJLFDO�DQG�FOL-
nical safety and effectiveness of robot-assisted laparoscopic 
hysterectomy compared to conventional laparoscopy and lapa-
rotomy for cervical cancer: A systematic review and meta-a-
QDO\VLV��(XU�-�6XUJ�2QFRO������-XQ�����������������

���� $OVKRZDLNK�.��.DUSLQVND�/H\GLHU�.��$PLUWKDOLQJDP�-��
3DLGL�*��,URVKDQL�-D\DUDWKQD�$,��6DOLELQGOD�'%$05�HW�DO��6XUJL-
FDO�DQG�3DWLHQW�2XWFRPHV�RI�5RERWLF�9HUVXV�&RQYHQWLRQDO�/D-
paroscopic Hysterectomy: A Systematic Review. Cureus 2021 
Aug 2;13(8):e16828. 
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ABSTRACT

6WXGLHV�HYDOXDWLQJ�WKH�VDIHW\�DQG�HI¿FDF\�RI�FXUUHQWO\�DYDLODEOH�YDFFLQHV�IRU�6$56�
&R9���GR�QRW�LQFOXGH�SUHJQDQW�ZRPHQ�DQG�QHZERUQV��6DIHW\�GDWD�IRU�YDFFLQDWLQJ�
SUHJQDQW�ZRPHQ�ZLWK�WKH�&29,'����YDFFLQH�LV�XUJHQWO\�QHHGHG�VLQFH�WKH�YDFFLQH�LV�
WKH�RQO\�ZD\�WR�SURWHFW�WKH�YXOQHUDEOH�SRSXODWLRQ�

7KH����\HDUV�ROG�SUHJQDQW�ZRPHQ��D�KHDOWKFDUH�ZRUNHU�DV�DQ�REVWHWULFLDQ�DQG�J\�
QHFRORJLVW��ZDV�YDFFLQDWHG�ZLWK� LQDFWLYDWHG�6$56�&R9���YDFFLQH�ZLWK� WZR�GRVHV�
ZLWKLQ����GD\V�DSDUW�DV� WKH� UHFRPPHQGHG�SURWRFRO��RQ�KHU���WK�ZHHN�DQG���UG�
ZHHN�RI�SUHJQDQF\��7KH�UHVW�RI�WKH�SUHJQDQF\�ZDV�XQHYHQWIXO�DQG�VKH�JDYH�ELUWK�RQ�
WKH���WK�ZHHN�WR�D�KHDOWK\�LQIDQW��7KH�LQIDQW�ZDV�D�KHDOWK\�ER\�XSRQ�¿UVW�HYDOXDWLRQ��
0DWHUQDO�EORRG�ZDV�VDPSOHG�LPPHGLDWHO\�DIWHU�ELUWK��FRUG�EORRG�ZDV�REWDLQHG�IURP�
D�QHRQDWH�IRU�WKH�LPPXQRJOREXOLQ�WHVWLQJ�PHWKRG���

&29,'����,J*�DQG�,J0�DQWLERGLHV�IRU�VSLNH�DQWLJHQ�ZDV�UHSRUWHG�PDWHUQDO�DV������
�UHDFWLYH��DQG�WKH�FRUG�EORRG�DV�������UHDFWLYH�LQ�D�ORZ�WLWUDWLRQ���

,Q�WKLV�FDVH�ZH�UHSRUW�DQ�LQIDQW�ZLWK��6$56�&R9����,J*�DQG�,J0�DQWLERGLHV��GHWHF�
WDEOH�LQ�FRUG�EORRG�DIWHU�PDWHUQDO�YDFFLQDWLRQ�ZLWK�LQDFWLYDWHG�YDFFLQH�

.H\�ZRUVG��&29,'�����&RUG�EORRG��0DWHUQDO��1HZERUQ��9DFFLQDWLRQ��

ÖZ

6$56�&R9���LoLQ�úX�DQGD�PHYFXW�DúÕODUÕQ�J�YHQOL÷LQL�YH�HWNLQOL÷LQL�GH÷HUOHQGLUHQ�oD�
OÕúPDODU�KDPLOH�NDGÕQODUÕ�YH�\HQLGR÷DQODUÕ�LoHUPL\RU��*HEH�NDGÕQODUÕ�&29,'����DúÕVÕ�
LOH�DúÕODPDN�LoLQ�J�YHQOL�YHULOHUH�DFLOHQ�LKWL\Do�GX\XOPDNWDGÕU��o�QN��DúÕ�VDYXQPDVÕ]�
Q�IXVX�NRUXPDQÕQ� WHN�\ROXGXU�����\DúÕQGDNL� �NDGÕQ�KDVWDOÕNODUÕ�YH�GR÷XP�X]PDQÕ�
VD÷OÕN�oDOÕúDQÕ�JHEH\H����KDIWD�YH����KDIWDGD�|QHULOHQ�SURWRNROGH����J�Q�DUD\OD�LNL�
GR]�LQDNWLYH�6$56�&R9���DúÕVÕ�\DSÕOGÕ��+DPLOHOL÷LQLQ�JHUL�NDODQÕ�VRUXQVX]�JHoWL�YH�
���� KDIWDGD� VD÷OÕNOÕ� ELU� EHEHN� G�Q\D\D� JHWLUGL�� <HQLGR÷DQ� LON� GH÷HUOHQGLUPHVLQGH�
VD÷OÕNOÕ�RODUDN�L]OHQGL��'R÷XPGDQ�KHP|HQ�VRQUD�DQQH�NDQÕ�YH�\HQLGR÷DQGDQ�NRUGRQ�
NDQÕ�� LPP�QRJOREXOLQ�WHVW�\|QWHPL�LoLQ�DOÕQGÕ��6SLNH�DQWLMHQL� LoLQ�&29,'����,J*�YH�
,J0�DQWLNRUODUÕ�PDWHUQDO�������UHDNWLI��YH�NRUGRQ�NDQÕ�������G�ú�N�WLWUDV\RQGD�UHDN�
WLI��RODUDN�UDSRU�HGLOPLúWLU��%X�YDNDGD��LQDNWLI�DúÕ�LOH�DQQHQLQ�DúÕODQPDVÕQGDQ�VRQUD�
NRUGRQ�NDQÕQGD�VDSWDQDELOHQ�6$56�&R9���,J*�YH�,J0�DQWLNRUODUÕ�RODQ�ELU�\HQLGR÷DQ�
ELOGLUL\RUX]�

$QDKWDU�NHOLPHOHU��&29,'�����NRUG�NDQÕ��DQQH��\HQLGR÷DQ��DúÕ

Sorumlu Yazar/ Corresponding Author:�(GD�hUH\HQ�g]GHPLU
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INTRODUCTION

7KH� FRURQDYLUXV� �6$56�&R9���� ZKLFK� ZDV� ¿UVW� GHWHFWHG� LQ�
:XKDQ�&KLQD�LQ�'HFHPEHU������KDV�FDXVHG�D�SDQGHPLF�LQ�D�
VKRUW�ZKLOH� �����$SSUR[LPDWHO\�ZLWKLQ�RQH�\HDU��YDFFLQHV�DJD�
LQVW�&29,'���� GLVHDVH�ZHUH� GHYHORSHG��7KH� NQRZQ� YDFFLQH�
WHFKQRORJLHV� IRU� &29,'���� LQIHFWLRQ� LQFOXGH� P51$� YDFFLQH�
�3¿]HU�%LR17HFK��0RGHUQD���YHFWRU�YDFFLQH��-RKQVRQ�	�-RKQ�

VRQ¶V�-DQVVHQ��2[IRUG�$VWUD�=HQHFD���DQG�LQDFWLYDWHG�YDFFLQH�
�&RURQD9DF��XS�WR�GDWH��������'XULQJ�WKH�&29,'����SDQGHPLF��
KHDOWKFDUH�ZRUNHUV� RQ� WKH� IURQW� OLQH�ZHUH� GHWHUPLQHG� DV� WKH�
PDLQ� ULVN� JURXS�� ,Q� 7XUNH\�� VLPLODU� WR� PDQ\� RWKHU� FRXQWULHV��
KHDOWKFDUH�ZRUNHUV�ZHUH�YDFFLQDWHG�¿UVW�DV�WKH�DFFHVV�WR�WKH�
YDFFLQH�ZDV� OLPLWHG� DQG� SHRSOH�ZHUH� FODVVL¿HG� DFFRUGLQJ� WR�
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DISCUSSION

WKH�ULVN�JURXSV�IRU�WKH�SULRULW\�RI�YDFFLQH�DFFHVV��3UHJQDQW�DQG�
EUHDVWIHHGLQJ�ZRPHQ�LQ�ULVN�JURXSV�ZHUH�UHFRPPHQGHG�&2�
9,'����YDFFLQH� LQ�7XUNH\�YROXQWDULO\�GXH�WR�WKH� ODFN�RI�VDIHW\�
GDWD��E\�WKH�7XUNLVK�0LQLVWU\�RI�+HDOWK��7KHUH�LV�D�ODFN�RI�GDWD�
IRU�WKH�YDFFLQH�DPRQJ�SUHJQDQW�DQG�EUHDVWIHHGLQJ�ZRPHQ�DQG�
FKLOGUHQ�DQG�XUJHQW�VWXGLHV�DUH�QHHGHG�WR�VKRZ�WKH�VDIHW\�DQG�
HI¿FDF\�RI�WKH�YDFFLQH�DPRQJ�WKHVH�YXOQHUDEOH�JURXSV�

,Q�WKH�FXUUHQW�UHSRUW��ZH�ZRXOG�OLNH�WR�UHSRUW�D�FDVH��D�SUHJQDQW�
SK\VLFLDQ�PRWKHU� ZKR� JRW� WZR� GRVHV� RI� WKH� LQDFWLYDWHG� &2�
9,'����YDFFLQH�DQG�RI�ZKRP� LQIDQW�ZDV�ERUQ�ZLWK�DQWLERGLHV�
LQ�WKH�FRUG�EORRG�

Case Presentation
7KH����\HDUV�ROG�SUHJQDQW�ZRPHQ��D�KHDOWKFDUH�ZRUNHU�DV�DQ�
REVWHWULFLDQ�DQG�J\QHFRORJLVW��ZDV�YDFFLQDWHG�ZLWK�LQDFWLYDWHG�
6$56�&R9��� YDFFLQH� �&RURQD9DF�6LQRYDF�� &KLQD�� ZLWK� WZR�
GRVHV�ZLWKLQ����GD\V�DSDUW�DV�WKH�UHFRPPHQGHG�SURWRFRO��RQ�
KHU���WK�ZHHN�DQG���UG�ZHHN�RI�SUHJQDQF\��7KH�SDWLHQW�ZDV�
&DXFDVLDQ��7XUNLVK�����NJ��DQG�QRQ�VPRNHU��6KH�GLG�QRW�KDYH�
DQ\�RWKHU�PHGLFDO� FRQGLWLRQV�RU�D�KLVWRU\�RI�GUXJ�XVH�H[FHSW�
LURQ�VXSSOHPHQWDWLRQ�IRU�SUHJQDQF\��7KH�SDWLHQW�JDYH�D�ZULWWHQ�
LQIRUPHG�FRQVHQW�ERWK�EHIRUH�YDFFLQDWLRQ�DQG�EHIRUH�WKH�DQDO\�
VLV�� 7KH� FDVH� KDV� D� QHJDWLYH�&29,'���� UHYHUVH� WUDQVFULSWD�
VH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��57�3&5��WHVW�RQ�WKH���WK�ZHHN�
RI� SUHJQDQF\� DQG� D� QHJDWLYH� &29,'���� ,J0� �� ,J*� ���������
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ÖZ

3ROLNLVWLN� RYHU� VHQGURPX�� �UHPH� oD÷ÕQGDNL� NDGÕQODUÕQ� \DNODúÕN� �±���¶LQL� HWNLOH-
\HQ�HQ�\D\JÕQ�HQGRNULQ�SUREOHPGLU�YH�DQRYXODV\RQD�ED÷OÕ� LQIHUWLOLWH\H�\RO�DoDELOLU��
øQIHUWLOLWH\H� \|QHOLN� WHGDYLOHUGH� \DúDP� WDU]Õ� GH÷LúLNOL÷L� YH� NLOR� YHUPH� LON� EDVDPDN�
\DNODúÕPGÕU��0HGLNDO� WHGDYLOHUGH�ELULQFL�EDVDPDN� WHGDYL�\DNODúÕPÕ�.ORPLIHQ�6LWUDW�
�.6��� LOH�RYXODV\RQ�LQG�NVL\RQXGXU��2ø���VRQ�\ÕOODUGD�DURPDWD]�LQKLELW|UOHULQLQ��$ø��
GH�ELULQFL�EDVDPDN�WHGDYLGH�ROPDVÕQD�\|QHOLN�|QHULOHU�YH�EXOJXODU�ELOGLULOPHNWHGLU��
7HNUDUOÕ��.6�NXOODQÕPÕQD�UD÷PHQ������RUDQGD�.6¶D�\DQÕW�DOÕQDPD\DELOLU��EX�KDVWD�
JUXEX�.6�GLUHQoOL�3.26�JUXS�RODUDN�WDQÕPODQÕU��%X�KDVWDODUGD�RYXODV\RQ�RUDQODUÕQÕ�
DUWÕUPD\D�\|QHOLN�LNLQFL�EDVDPDN�WHGDYL�\DNODúÕPODUÕ�X\JXODQÕU��øNLQFL�EDVDPDN�WHGD-
YL�\DNODúÕPODUÕ�*RQDGRWURSLQ�LOH�2ø�RODELOHFH÷L�JLEL�2YDULDQ�'ULOOLQJ��2'��JLEL�FHUUDKL�
WHGDYLOHU�GH�RODELOLU��%X�PDNDOHGH�2'��NRQXVXQGDNL�JHoPLú�YH�J�QFHO�X\JXODPDODU�
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3.26¶GD�2YDULDQ�'ULOOLQJH�*�QFHO�%DNÕú

3ROLNLVWLN�RYHU�VHQGURPX��3.26����UHPH�oD÷ÕQGDNL�NDGÕQODUÕQ�
\DNODúÕN� �����¶LQL� HWNLOH\HQ� HQ� \D\JÕQ� HQGRNULQ� ER]XNOXNWXU�
�����3.26��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQGDQ�JUXS�,,�����RYXODV-
\RQ�SUREOHPL�RODQ�KDVWDODU� RODUDN� VÕQÕÀDQGÕUÕOÕU� YH�EX�JUXEXQ�
\DNODúÕN� ���¶L� LQIHUWLO� DQRYXODWXDU� NDGÕQODUGÕU� �� ����� \ÕOÕQGD�
5RWWHUGDP¶GD�(6+5(� ��$650� WDUDIÕQGDQ�\D\ÕQODQDQ�NULWHUOHU�
KHP�DUDúWÕUPD�KHP�GH� NOLQLN� WHGDYLGH� \D\JÕQ� RODUDN� NXOODQÕO-
PDNWDGÕU�� %X� NULWHUOHUH� J|UH�3.26� WDQÕVÕ� NR\PDN� LoLQ� �o� NUL-
WHUGHQ�LNLVLQLQ�EXOXQPDVÕ�JHUHNPHNWHGLU��%X�NULWHUOHU�úXQODUGÕU��
DQ��ROLJRRY�ODV\RQ��KLSHUDQGURMHQL]P��NOLQLN���EL\RNLP\DVDO��YH�
GL÷HU�KLSHUDQGURMHQL]P�QHGHQOHUL�HNDUWH�HGLOHUHN�XOWUDVRQ�PXD-
\HQHVLQGH�SROLNLVWLN�RYHU�PRUIRORMLVLQLQ�J|U�OPHVLGLU������8OXVDO�
6D÷OÕN�(QVWLW�V������¶GH�3.26¶OX�NDGÕQODUGD�5RWWHUGDP�NULWHU-

OHUL�DOWÕQGD� WDQÕ�NULWHUOHULQLQ�NRPELQDV\RQX\OD� LOJLOL�G|UW� IHQRWLS�
WDQÕPODQPÕúWÕU������

�3.26¶OX�NDGÕQODUÕQ�E�\�N�ELU�NÕVPÕ��NDOÕFÕ�DQRY�ODV\RQXQ�QH-
GHQ�ROGX÷X�LQIHUWLOLWH�QHGHQL\OH�ELU� MLQHNRORML�NOLQL÷LQH�EDúYXUXU�
����� 3.26¶OX� LQIHUWLO� NDGÕQODUGD� NÕODYX]ODU� WDUDIÕQGDQ� |QHULOHQ�
NORPLIHQ� VLWUDW� �.6��� OHWUR]RO� YH� JRQDGRWURSLQOHU� ROPDN� �]H-
UH� SHN� oRN� WHGDYL� SODQÕ� PHYFXWWXU�� )DUPDNRORMLN� WHGDYLOHUGH�
RYXODV\RQ�LQG�NVL\RQX��2,��DoÕVÕQGDQ�VRQ�\ÕOODUGD�OHWUR]RO�.6�
\HULQH� LON�EDVDPDN�WHGDYL�\HULQH�|QHULOPHNWHGLU� �����*RQDGRW-
UDSLQOHU�YH�ODSDURVNRSLN�RYDULDQ�GULOOLQJ��/2'��LNLQFL�EDVDPDN�
WHGDYL�RODUDN�HQGLNHGLU��/2'��oR÷XO�JHEHOLN�YH�2+66�RODVÕOÕ÷ÕQÕ�
D]DOWÕUNHQ�RYXODV\RQ�YH�JHEH�NDOPD�RUDQODUÕQÕ�DUWWÕUGÕ÷Õ�LoLQ�EL-
ULQFL�EDVDPDN�WHGDYL�VHoHQHNOHUL�EDúDUÕVÕ]�ROXUVD�LNLQFL�EDVD-
PDN�WHGDYL�VHoHQH÷LGLU�����
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+DOYDUG�*M|QQDHVV�������\ÕOÕQGD� WHN�NXWXSOX�HOHNWURW� LOH�/2'�
NXOODQÕPÕQD� |QF�O�N� HWPLúWLU� ���� ��:HGJH� UH]HNVL\RQ� /2'¶XQ�
|QF�V��ROPXúWXU�YH�EDúODQJÕoWD�6WHLQ�YH�/HYHQWKDO�WDUDIÕQGDQ�
3.26¶OX� \HGL� DQRYXODWXDU� NDGÕQ� LoLQ� NXOODQÕOPÕúWÕU�� %X� NDGÕQ-
ODUD� \DSÕODQ� ZHGJH� UH]HNVL\RQ�� PHQVWU�DV\RQ� G|QJ�V�Q�Q�
G�]HQOHQPHVL�YH�JHEHOLN� LOH�VRQXoODQPÕúWÕU� �������/2'�\|QWH-
PLQGH�WHN�WDUDÀÕ�YH\D�LNL�WDUDÀÕ�ODSDURVNRSLN�HOHNWURNRWHU��XQL-
SRODU� YH\D� ELSRODU� GLDWHUPL�� YH� NDUERQGLRNVLW� �&2��� NXOODQDQ�
OD]HU� YDSRUL]DV\RQ� NXOODQÕOPDNWDGÕU� ������� /2'�� NÕVPHQ�GDKD�
D]� LQYD]LY� WHNQL÷L� VD\HVLQGH��ELODWHUDO�RYHUOHULQ�VWDQGDUW�ZHG-
JH�UH]HNVL\RQXQD�J|UH�oRN�VD\ÕGD�DYDQWDMD�VDKLS�JLEL�J|U�Q-
PHNWHGLU��$\UÕFD��J|]OHPVHO� oDOÕúPDODU��/2'¶QLQ�.6¶D�GLUHQoOL�
3.26¶OX� NDGÕQODUGD� JHQHO� VSRQWDQ� \XPXUWODPD� RUDQODUÕQÕ� YH�
WDNLELQGH� JHEHOLN� RUDQODUÕQÕ�� VÕUDVÕ\OD��������� YH���������
DUDVÕQGD�GH÷LúHQ�RUDQODUOD�oDUSÕFÕ�ELoLPGH�DUWÕUDELOGL÷LQL�J|V-
WHUPLúWLU������

32/ù.ù67ù.�29(5�6(1'52081'$�/$3$526.23ù.�
29$5ù$1�'5ù//ù1*
%X� WHNQLNWH� KDVWD� OLWRWRPL� SR]LV\RQXQGD� ROXS� YLGHR�� PRQLWRU�
VLVWHPL� NXOODQÕOPDNWDGÕU� 0LQLPDO� LQYD]LY� FHUUDKL� WHNQRORMLVL�
JHOLúWLNoH�GDKD�D]�SRUW� \DUDVÕ�� WHN� LQVL]\RQ� YH\D�GR÷DO� RUL¿VL�
NXOODQDQ� ODSDURVNRSLN�RSHUDV\RQODU�JLGHUHN�GDKD�\D\JÕQ�KDOH�
JHOPLúWLU��6RQXo�RODUDN��GDKD�D]�SRUWOX�ODSDURVNRSLN�\DNODúÕP�
GD�/2'�LoLQ�ELU�VHoHQHNWLU��/2'�LoLQ�JHOHQHNVHO

�o�SRUWOX�FHUUDKLOHUGH�NXOODQÕODQ�WHNQL÷L�|]HWOHPHN�JHUHNLUVH��YL-
GHR�NDPHUD\Õ�\HUOHúWLUPHN�LoLQ�XPELOLNXVD������PP¶OLN�ELU�WURNDU�
�� VD÷�YH�VRO� WDUDÀDUÕQ�DOW� NDGUDQODUÕQD��SXELN� UDPL\H������FP�
REOLN�X]DNOÕNWD�RODFDN�úHNLOGH�LNL�DGHW���PP¶OLN�WURNDU�\HUOHúWLULOLU��
8WHUR�RYDU\HQ� OLJDPHQWL� NDYUDPDN�YH�RYHUOHUL�ED÷ÕUVDNWDQ�YH�
�UHWHUGHQ�X]D÷D�LWPHN�LoLQ���PP¶OLN�WURNDUODUGDQ�ELULQH�ELU�JUDV-
SHU�\HUOHúWLULOLU��7LSLN�RODUDN��WHN�ELU�RYHUGH�YH\D�KHU�LNL�RYHUGH�
��������MXO��-��HQHUML�NXOODQÕODUDN��o�LOD�RQ�GLDWHUPLN�SRQNVL\RQ�
�KHU�ELUL���PP�oDSÕQGD�YH������PP�GHULQOL÷LQGH��\DSÕOÕU��$QFDN��
$PHU�YH�DUN�¶�QÕQ�oDOÕúPDODUÕQD�J|UH�/2'¶LQ�NOLQLN�HWNLOHUL�GR]�
ED÷ÕPOÕ�RODELOLU� ������+HU�SHQHWUDV\RQ�\DNODúÕN�����VDQL\H�V�-
UHU��%LODWHUDO�RYHUOHU�L]RWRQLN�VRO�V\RQ�LOH�VR÷XWXOXU�YH�NDQDPD�
NRQWURO��\DSÕOÕU��6RQ�RODUDN��RYHUOHUL�VR÷XWPDN�YH�HWUDI�GRNXODU-
GD�PH\GDQD�JHOHQ�ÕVÕ�KDUDEL\HWLQL�HQ�D]D�LQGLUPHN��RSHUDV\RQ�
VRQUDVÕ� DGH]\RQ� ROXúPD� LKWLPDOLQL� D]DOWPDN� YH� SRVWRSHUDWLI�
RPX]�D÷UÕVÕQÕ�D]DOWPDN�LoLQ�GRXJODVD����������P/�QRUPDO�VD-
OLQ�YHULOPHVL�|QHULOPHNWHGLU�������(Q�D]�PLNWDUGD�IROLN�O�KDVDUÕ�
LOH�HQ�L\L� WHUDS|WLN�\DQÕWÕ��UHWPHN�LoLQ��\DSÕODFDN�KHU�ELU�SRQN-
VL\RQGD� NXOODQÕODFDN� X\JXQ� PLNWDUGD� HOHNWURFHUUDKL� HQHUMLVL�
EHOLUVL]GLU�� +D¿]L� YH� DUN�� LNL� IDUNOÕ� NRWHU� SURVHG�U�� NXOODQDUDN�

/2'¶QLQ�PHWDEROLN�VRQXoODU��]HULQGHNL�HWNLOHULQL�LQFHOHPHN�LoLQ�
UDQGRPL]H�NRQWUROO��ELU�oDOÕúPD�\�U�WP�úOHUGLU�������*UXS�$¶GD��
RYHU�ER\XWXQD�ED÷OÕ�RODUDN��KHU�ELU�RYHU�LoLQ�����-����[��[��� �
�����HQHUML�HOGH�HWPHN�LoLQ���a���YROWDMOÕ��9��G|UW�DGHW���V�YH\D�
EHú�DGHW���V�V�UHQ�SRQNVL\RQ�\DSÕOPÕúWÕU��%�JUXEXQGDNL��RYHU�
KDFPLQH�GD\DOÕ��HQHUML�|Oo�P���KHU�ELU�RYHU�LoLQ���������������
YH�����-��RUWDODPD������-��NXOODQDQ�GDKD�|QFHNL�DUDúWÕUPDODUD�
GD\DQGÕUÕOPÕúWÕU��<D]DUODU�� LNL� JUXS�DUDVÕQGD�$0+�� WHVWRVWHURQ�
YH\D�GHKLGURHSLDQGURVWHURQ�V�OIDW��'+($�6��VHYL\HOHULQGH�DQ-
ODPOÕ�ELU�GH÷LúLNOLN�EXOPDPÕúODUGÕU�

.8/'23/$67ù��75$169$-ù1$/�+ù'52/$3$526.23ù�9(�
)(57ù/26.23ù�ù/(�29$5ù$1�'5ù//ù1*
*RUGWV� YH�DUN�� ����� LOH�:DWUHORW� YH�DUN�� ������ ����¶OHUGH�J|]-
GHQ�G�úHQ�ELU�WHNQLN�RODQ�NXOGRVNRSL\L�\HQLGHQ�EDúODWPDN�LoLQ�
WUDQVYDMLQDO� KLGURODSDURVNRSL� YH\D� IHUWLORVNRSL� \|QWHPOHULQL�
NXOODQPÕúODUGÕU�� /LWRWRPL� SR]LV\RQXQGDNL� KDVWDODUGD� EX� LúOHP�
JHQHO�DQHVWH]L�DOWÕQGD�\DSÕOPDNWD�ROXS��GRXJODVD�YDMLQDGDQ�ELU�
9HUHVV�L÷QHVL�LOH�JLULOLU�YH�RGD�VÕFDNOÕ÷ÕQGD�����PO�¿]\RORMLN�VDOLQ�
HQMHNWH�HGLOLU��&HUUDK�� L÷QH\L�JHUL�oHNWLNWHQ�VRQUD�� IHUWLORVNRSX�
GRXJODVD�\HUOHúWLULU�YH����GHUHFHOLN�OHQVL�RODQ�����PP�oDSÕQGD�
ELU�RSWLN� FLKD]�\HUOHúWLULU��6RQUDVÕQGD�SHOYLV� LQFHOHQLU� YH�ER\D�
KLGURW�EDV\RQ� WHVWL� \DSÕOÕU�� )DOORS� W�SOHUL�� ¿PEULD� YH� RYHUOHULQ�
W�P�� J|U�Q�U� ROGX÷XQGDQ�� RYHU� NRUWHNVLQL� �� LOD� ��� QRNWDGD�
PLNURSHUIRUH�HWPHN�LoLQ���)UDQVÕ]�ELSRODU�HOHNWURW�NXOODQÕODELOLU�
�.XOODQÕODQ�ELSRODU�HQHUML����� LOD�����:�J�o�DUDOÕ÷ÕQD�VDKLSWLU�
YH�NRUWHNV���PP�GHULQOL÷H�NDGDU�GHOLQHUHN���PP�oDSÕQGD�ELU�
GHOLQPH�LOH�VRQXoODQÕU��+HU�ELU�RYHU�LoLQ�����-�VD÷OD\DQ�G|UW�SHU-
IRUDV\RQ� \DSÕOGÕ÷ÕQGD�� PRQRSRODU� HOHNWURWODU� YH� ODSDURVNRSLN�
WHNQLNOH�RYDU\HQ�GULOOLQJ�LúOHPL�HWNLOL�J|U�QPHNWHGLU�������%LSRODU�
HQHUML\L�NXOODQDELOPHVL��EX�WHNQL÷LQ�REH]�KDVWDODU�LoLQ�X\JXQOX-
÷X��GDKD�D]�LQYD]LY�ROPDVÕ�YH�GDKD�KD¿I�DQHVWH]L�NXOODQÕOPDVÕ�
EX�\DNODúÕPÕQ�DYDQWDMODUÕGÕU��%DúOÕFD�GH]DYDQWDMODUÕ��|]HO�HNLS-
PDQD�LKWL\Do�GX\PDVÕ��PXD\HQH�LoLQ�VDGHFH�SHOYLV�X\JXQOX÷X-
QXQ� JHUHNL\RU� ROPDVÕ� YH� FHUUDKODUÕQ� EX� SURVHG�U�� |÷UHQPHN�
YH�X\JXODPDN� LoLQ�H÷LWLP�DOPD� LKWL\DoODUÕQÕQ�ROPDVÕGÕU��$QFDN�
D\QÕ�WHNQLN��ODSDURVNRSL�LOH�X\JXODQDELOLU�YH�WDNLS�V�UHVLQLQ�KDOD�
\HWHUVL]�ROGX÷X�JHEHOLN�RUDQÕ�GÕúÕQGD�NDUúÕODúWÕUÕODELOLU�VRQXoODU�
YHUPHNWHGLU������

8/75$6212*5$)ù�(ú/ù÷ù1'(��29$5<(1�
'5ù//ù1*�7(.1ù÷ù
.RQWUROO�� RYDU\HQ� VWLP�ODV\RQGDQ�|QFH�� WHGDYL\H� ]D\ÕI� \DQÕWÕ�
RODQ�3.26¶OX�KDVWDODUGD�RYDU\HQ�GULOOLQJ�LOH�RYDU\HQ�\DQÕWÕ�DUWWÕ-
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UDELOHFH÷LPL]L�ELOL\RUX]��2YDU\HQ�GULOOLQJ�LúOHPLQGHQ�����D\�VRQ-
UD�,9)�WHGDYLVLQH�EDúODQDELOHFH÷L�JLEL��WHGDYL�VÕUDVÕQGD�VWLP�-
ODV\RQD�FHYDS�YHUPH\HQ�,9)�KDVWDODUÕQGD�GD�RYDU\HQ�GULOOLQJ�
X\JXODQDELOPHNWHGLU�� %X� LúOHP�ROGXNoD� LOJLQo� ROXS�%XIDQJ�;X�
YH�DUN���,9)�WHGDYLVL�HVQDVÕQGD�\DSÕOPÕú�RYDU\HQ�GULOOLQJ�LúOHPL�
LOH�LOJLOL�ELU�PDNDOH�\D\ÕQODPÕúODUGÕU�������0DNDOHGHNL�oDOÕúPDGD��
3.26¶OX� KDVWDODU� ,9)� VLNOXV� \DQÕWODUÕQD� J|UH� GH÷HUOHQGLULOPLú�
YH� L\L�\DQÕWOÕ� ����KDVWD���QRUPDO�\DQÕWOÕ� ����KDVWD��YH�N|W��\D-
QÕWOÕ� ��� KDVWD�� ROPDN� �]HUH� �� JUXED� D\UÕOPÕúWÕU�� 6HoLP� NULWHUL��
|QFHNL�HQ�D]�LNL�,9)�VLNOXVXQGD�N|W��ELU�\DQÕWWÕU��>HQ�D]���J�Q�
ER\XQFD�@�����,8¶\D�NDGDU�JRQDGRWURSLQ�LOH�������J�Q�SURJUHVLI�
VWLP�ODV\RQGDQ�VRQUD�ROXúDQ��o�DGHW�GRPLQDQW�IROLN�O�YH\D�KLo�
ROXúPD\DQ�GRPLQDQW�IROLN�O���$\QÕ�]DPDQGD��L\L�RYDU\HQ�\DQÕWÕ�
RODQ����3.26�KDVWDVÕ��VWLP�ODV\RQGDQ�VRQUDNL�LNL�KDIWD�LoLQGH�
!���GRPLQDQW�IROLN�O�JHOLúHQ��WHWLNOHPH�J�Q�QGH�(��VHYL\HVL�!�
�����SJ�PO��Q� ����YH\D����QRUPDO�RYDU\HQ�\DQÕWÕ�RODQ�3.26�
KDVWDVÕ�������GRPLQDQW�IROLN�O�VWLP�ODV\RQGDQ�VRQUDNL�LNL�KDIWD�
LoLQGH�JHOLúHQ��WHWLNOHPH�J�Q�QGH�(��VHYL\HVL�!������SJ�PO��Q� �
����VHoLOPLúWLU��7DNLSOHU�HVQDVÕQGD�WHGDYLQLQ�����J�Q�QH�NDGDU�
GRPLQDQW�IROLN�O�JHOLúPH\HQ�KDVWDODUD�WUDQVYDMLQDO�RYHU�GULOOLQJ�
�792'��\DSÕOPÕúWÕU�YH�HUWHVL�J�Q� WHGDYL\H�D\QÕ�GR]GD�GHYDP�
HGLOPLúWLU��<XPXUWD�WRSODPD�DúDPDVÕQÕQ�DUGÕQGDQ�KHU��o�JUXED�
GD� HPEUL\R� GRQGXUPD� SURWRNRO�� X\JXODQPÕúWÕU�� <LQH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�VRQUDVÕ�KHU��o�JUXED�GD�GRQPXú�HPEUL\R�
WUDQVIHUL��)(7��X\JXODQPÕúWÕU��792'��JHQHO�DQHVWH]L�DOWÕQGD�����
JDXJH� ��� FP�RSX� L÷QHVL� LOH� KHU� LNL� RYHUGHQ� ���PP�DOWÕQGDNL�
����DQWUDO�IROLN�O�DVSLUH�HGLOHUHN�\DSÕOPÕúWÕU��øúOHPGHQ�����VDDW�
VRQUD� NRQWURO� XOWUDVRQRJUD¿� LOH� KDVWDODU� WDEXUFX� HGLOPLúWLU�� øNL�
JUXSWDQ�HOGH�HGLOHQ�HPEUL\R�VD\ÕVÕ��HPEUL\R�LPSODQWDV\RQ�RUD-
QÕ��NOLQLN�JHEHOLN�RUDQÕ�YH�DERUWXV�RUDQÕ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�
L]OHQPHPLúWLU��6RQXo�RODUDN�792'¶XQ�N|W��\DQÕW�YHUHQ�KDVWDODUÕ�
JRQDGRWURSLQ�X\DUÕVÕQD�GX\DUOÕ�KDOH�JHWLUGL÷L�J|U�OP�úW�U�

�� (N�RODUDN� IDUNOÕ�ELU�PHWKRG�RODUDN�.D\D�YH�DUN�� ������
ODSDURVNRSLN�RYDU\HQ�NRUWHNV�GULOOLQJ�SURVHG�U�Q��.6�GLUHQo-
OL�3.26¶OX�KDVWDODUGD�X\JXODPÕúODUGÕU��%X�oDOÕúPDGD���� WDQH�
.6�GLUHQoOL�3.26¶OX�NDGÕQ�GDKLO�HGLOPLú�ROXS�RYHU�NRUWHNVLQLQ�
ODSDURVNRSLN�FHUUDKL�PDNDV�NXOODQÕODUDN�EDVLW�ELU�PHNDQLN�SHU-
IRUDV\RQX� LOH���o�VLNOXV�VRQUDVÕQGD�2+66�YH\D�oR÷XO�JHEHOLN�
ROPDGDQ� GDKD� PDOL\HW� HWNLQ� RODUDN� JHEHOLN� HOGH� HGHELOGL÷LQL�
J|VWHUPLúWLU��%X�LúOHP�JHQHO�DQHVWH]L�ROPDGDQ�XOWUDVRQ�LQFHOH-
PHVL�HVQDVÕQGD�GD�JHUoHNOHúWLULOHELOLU��7DEL�NL��EX�VRQXoODU�GDKD�
JHQLú�ELU�FHUUDKL�VHUL�WDUDIÕQGDQ�GR÷UXODQPDOÕGÕU�

29$5<(1�'5ù//ù1*�3526('h5h1h1�5ù6./(5ù

� 2YHUOHULQ� ELU� NÕVPÕQÕQ� WDKULS� HGLOPHVL�� VDGHFH� ID]OD�
GRNX��UHWHQ�DQGURMHQOHUL�GH÷LO�D\QÕ�]DPDQGD�RYHUL�GH�ND\EHW-
PH� ULVNL� WDúÕ\DELOLU� �EX� IROLN�OOHULQ� ND\EÕ� RYHU� UH]HUYLQH� ]DUDU�
YHUHELOLU�YH�KDVWD\Õ�LQIHUWLO�EÕUDNDELOLU��<�NVHN�HQHUMLOL�GULOOLQJGHQ�
VRQUD� ELU� RYHU� DWUR¿VL� YDNDVÕ� ELOGLULOPLúWLU� ��� VDQL\H� ER\XQFD�
����:¶GD�VHNL]�GULOOLQJ�QRNWDVÕ��������%XQXQOD�ELUOLNWH��EX�µDúÕ-
UÕ¶�J|]OHP�QDGLU�J|U�OHQ�ELU�ROD\�ROPD\D�GHYDP�HWPHNWH�ROXS�
YH� \D\ÕQODQDQ� GL÷HU� YHULOHU� GDKD� UDKDWODWÕFÕ� RODUDN� GH÷HUOHQ-
GLULOPLúWLU�� (O�6KHLNKDK� YH� DUN�� ����� HúOHúWLULOPLú� SURVSHNWLI� ELU�
DQDOL]GH�G|UW�YH\D�VHNL]�GULOOLQJ�E|OJHVLQLQ�QHGHQ�ROGX÷X�GR÷-
UXGDQ�KDVDUÕ�LQFHOHPLúWLU����V�LoLQ����:��\DQL�RYHU�EDúÕQD�����
YH\D������-���%X�oDOÕúPD��KDVDU�J|UHQ�GRNX�KDFPLQLQ�VD÷OD-
QDQ� HQHUML� PLNWDUÕQD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH�� VDGHFH�
oRN� D]� PLNWDUGD� RYHU� GRNXVXQXQ� WDKULS� ROGX÷XQX� EXOPXúWXU�
�VÕUDVÕ\OD������ YH������ ho� DUDúWÕUPDGD� GD� HQHUML� GD÷ÕWÕPÕQÕ�
L\LOHúWLUPHQLQ�\ROODUÕ� LQFHOHQPLúWLU��$PHU�YH�DUN�������3.26¶OX��
.6¶� D� GLUHQoOL� YH� REH]� ROPD\DQ� ��� NDGÕQÕ�� |QFHNL� GULOOLQJOHUH�
GD\DQDUDN� GULOOLQJ� QRNWDODUÕQÕQ� VD\ÕVÕQÕQ� VHoLOGL÷L� SURVSHNWLI��
UDQGRPL]H� ROPD\DQ� ELU� oDOÕúPDGD� GH÷HUOHQGLUGL�� 'DKD� |QFH�
DPHOL\DW�ROPXú�NDGÕQODU�DUDVÕQGD��WHNUDUODQGÕ÷ÕQGD�HWNLQOL÷LQLQ�
�RYXODV\RQ�YH�JHEHOLN�LoLQ��VD÷ODQDQ�HQHUML�LOH�RUDQWÕOÕ�ROGX÷XQX�
NHúIHWPLúOHUGLU�� %X� GH÷HUOHQGLUPH�� GDKD� \�NVHN� HQHUML� RUDQ-
ODUÕQÕ�DUDúWÕUPDGÕNODUÕ� NRQXVXQGD�X\DUVD�GD�RYHU�EDúÕQD�G|UW�
GULOOLQJ� QRNWDVÕ� �\DQL� ���� -� HQHUML�� |QHUPHNWHGLU�� %X� EXOJXODU�
GDKD�|QFHNL� SURVSHNWLI� UDQGRPL]H�ELU� oDOÕúPDQÕQ�EXOJXODUÕ\OD�
HúOHúPLúWLU� ����� �� +HU� ELU� RYHUGHNL� SXQNWXDV\RQ� VD\ÕVÕQD� ����
��� YH\D� ���� ED÷OÕ� RODUDN� �o� JUXED� D\UÕOPÕú� ���� KDVWD\Õ� �GD-
÷ÕOÕP�GHWD\ODUÕ� YHULOPHPLúWLU�� LoHUPLúWLU��(Q� ID]OD� SXQNWXDV\RQ�
VD\ÕVÕQD�VDKLS�JUXSWD�JHEHOLN�YH�\XPXUWODPD�RUDQODUÕ�ROGXNoD�
\�NVHN�L]OHQPLúWLU��%X�DUDúWÕUPDODUÕQ��o�QF�V�QGH�3.26¶OX����
WDQH�.6¶D�GLUHQoOL�REH]�ROPD\DQ�NDGÕQD��RYHU�EDúÕQD���YH\D����
GULOOLQJ�����:������V��\DSÕODUDN��\DSÕODQ�RSHUDV\RQ�ODSDURVNRSLN�
RYDU\HQ�GL\DWHUPL�RODUDN�WDQÕPODQGÕ��\DSÕOPÕúWÕU�������%X�J|U�-
Q�úWH�|]GHú�JUXSODU�RYXODV\RQ�YH\D�JHEHOLN�DoÕVÕQGDQ�IDUNOÕOÕN�
J|VWHUPHPLúWLU��6RQXo�RODUDN��EX�DPHOL\DWÕQ�ELU�VRQXFX�RODUDN�
IHUWLOLWHQLQ� ]DUDU�J|UPH� LKWLPDOLQLQ�PLQLPXP�ROPDVÕ�PXKWHPHO�
ROGX÷X� G�ú�Q�OPHNWHGLU�� .XOODQÕODQ� HQHUML� PLNWDUÕQÕ� VÕQÕUOD-
PDN� LoLQ�ELSRODU�HQHUML�YH\D�PRQRSRODU�HQHUML� LOH�EHúWHQ� ID]OD�
SXQNWXDV\RQ� |QHULOPHPHNWHGLU��$SL�� � RYHU� GULOOLQJLQGHQ� VRQUD�
D]DOPÕú� RYHU� UH]HUYLQLQ� YH\D�SUHPDW�U� RYDU\HQ� \HWPH]OL÷LQLQ�
ROGX÷XQD�GDLU�VD÷ODP�ELU�NDQÕW�EXOXQPDGÕ÷ÕQÕ�ELOGLUPLúWLU�������
2YHUOHUGHNL� GH÷LúLNOLNOHU� DQFDN� RYHU� SRQNVL\RQXQGDQ� VRQUDNL�
QRUPDOOHúPH�RODUDN�J|U�OHELOLU��)DUTXKDU�YH�DUN������VHNL]GHQ�
ID]OD�SRQNVL\RQ�\DSÕODQ�RSHUDV\RQ�VRQUDVÕ�SHOYLN�DGH]\RQODUÕQ�
DUWDELOHFH÷LQL�YH�RYHU�UH]HUYLQLQ�D]DODELOHFH÷LQL�V|\OHPLúOHUGLU��
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3ROLNLVWLN�RYHU�PRUIRORMLVL�LOH�ELODWHUDO�RYHUOHULQ�ROD÷DQ�VRQXoODUÕ-
QÕ�DQDOL]�HWPHN�LoLQ��/2'¶LQ�WHN�ELU�RYHUH�PL�\RNVD�KHU�LNL�RYHUH�
GH�PL�X\JXODQDFD÷ÕQÕ�EHOLUOHPHN�JHUHNPHNWHGLU��%LU�DUDúWÕUPD-
\D�J|UH��/2'�VÕUDVÕQGD�RYHUH�X\JXODQDQ�\�NVHN�PLNWDUGD�HQHU-
ML�LOH�ELODWHUDO�RYHUOHUGH�/2'�X\JXODQPDVÕ�RYHU�UH]HUYL��]HULQGH�
]DUDUOÕ�ELU�HWNL\H�VDKLS�ROGX÷X�J|]OHQPLúWLU�������'L÷HU�oDOÕúPD-
ODU�� LNL� JUXS�DUDVÕQGD�RYXODV\RQ�RUDQÕ�� NOLQLN� JHEHOLN� RUDQÕ� YH�
G�ú�N� RUDQODUÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕNODUÕQ� EX-
OXQPDPDVÕQÕ�JHUHNoH�J|VWHUHUHN�FHUUDKL� ODWHUDOLWHQLQ�RYHU� UH-
]HUYL��]HULQGHNL�]DUDUOÕ�HWNLVLQGH�ú�SKH�X\DQGÕUPÕúWÕU��%XQXQOD�
ELUOLNWH��/2'�VÕUDVÕQGD�KDUFDQDQ�|QHPOL�PLNWDUGD�HQHUMLQLQ�RYHU�
IRQNVL\RQXQX�ER]GX÷X�NRQXVXQGD�oRN�D]�VRUX�YDUGÕU������$\UÕ-
FD��6XQM�YH�DUN��RYHU�KDFPL�LOH�PRGL¿\H�HGLOHQ�WHN�WDUDÀÕ�/2'¶LQ�
3.26�KDVWDODUÕQGD�RYXODV\RQ�RUDQÕQÕ�DUWÕUDELOHFH÷L�NHúIHWPLú-
OHUGLU�������%LUOLNWH�HOH�DOÕQGÕ÷ÕQGD��\HQL�DUDúWÕUPDODU�VDELW�GR]�
WHN� WDUDÀÕ� /2'¶LQ� .6¶D� GLUHQoOL� 3.26¶OX� LQIHUWLO� KDVWDODU� LoLQ�
WHUFLK�HGLOHQ�ELU�VHoHQHN�ROGX÷XQX�J|VWHUPHNWHGLU�7HN�ELU�RYHU�
LoLQ�NDo�WDQH�SXQNWXDV\RQXQ�3.26¶OX�NDGÕQODU�LoLQ�HQ�ID]OD�WH-
UDS|WLN�VRQXoODUD�\RO�DoWÕ÷Õ�KHQ�]�EHOLUVL]GLU��7HUDS|WLN�ID\GDODUÕ�
DUWWÕUPDN�LoLQ�\XPXUWDOÕ÷D�YHULOHQ�VWDQGDUW�SXQNWXDV\RQ�VD\ÕVÕ�
YH���YH\D�SXQNWXDV\RQ�GHULQOL÷L��GR]DM�YH���YH\D�HQHUML�ND\QDN-
ODUÕQÕQ�V�UHVL�WDUWÕúPDOÕGÕU���dR÷X�oDOÕúPD��KHU�ELU�RYHU�LoLQ��o�
LOD� RQ�GHOLQPH� YH����� VDQL\H�ER\XQFD���������ZDWW� �:��J�o�
D\DUÕ�|QHUPHNWHGLU���)DUTXKDU�YH�DUN��VHNL]GHQ�ID]OD�SRQNVL\RQ�
SRVWRSHUDWLI�SHOYLN�DGH]\RQODUÕQ�JHOLúLPLQL�DUWÕUDELOHFH÷L�YH�RYHU�
UH]HUYLQL�D]DOWDELOHFH÷LQL�|QH�V�UP�úOHUGLU�������

/$3$526.23ù.�29$5<(1�'5ù//ù1*�6215$6,�%$ú$5, 
$0+��\DUGÕPFÕ��UHPH�WHNQL÷L�JHUHNWLUHQ�NDGÕQODUGD�RYHU�IRQN-
VL\RQXQX� GH÷HUOHQGLUPHN� VÕNOÕNOD� NXOODQÕOPDNWDGÕU�%LUoRN� oD-
OÕúPD�/2'�\|QWHPLQGHQ�VRQUD�NDQ�$0+�G�]H\OHULQGH�EHOLUJLQ�
ELU� D]DOPD� ROGX÷XQX� RUWD\D� NR\PXúWXU� ��0HWD±DQDOL]GH� /2'�
|QFHVL�YH�VRQUDVÕ�$0+¶GH������QJ�P/��\�]GH����&,������������
RUWDODPD�ELU�IDUN�J|]OHQPLúWLU��3ROLNLVWLN�RYHUOHULQ�DúÕUÕ�ÕVÕQPD-
VÕ�YH�HOHNWURNRWHUL]DV\RQXQXQ�$0+¶WD�NDOÕFÕ�ELU�D]DOPD\D�\RO�
DoDELOHFH÷L�GH�ELOLQPHNWHGLU��/2'�\|QWHPOHULQLQ�oHúLWOL�oDOÕúPD-
ODUGD�NDQ�$0+�G�]H\OHULQL� �D]DOWWÕ÷ÕQÕ�NDQÕWODQPÕúWÕU�������%X-
QXQOD�ELUOLNWH��EX�VRQXFXQ�JHUoHN�RYHU�UH]HUY�ND\EÕQÕ�PÕ�\RNVD�
3.26¶OX� NDGÕQODUGD� /2'� |QFHVL� \�NVHOPLú� VHUXP� $0+¶ÕQÕQ�
QRUPDOOHúPHVLQL�PL�J|VWHUGL÷L�DoÕN�GH÷LOGLU��/2'¶X�WDNLEHQ�HQ�
VÕN�J|]OHQHQ�GH÷LúLNOLNOHUGHQ�ELUL�DQGURMHQ��UHWLPLQGH�D]DOPD-
GÕU�/2'¶XQ�VHUXP�WHVWRVWHURQ�VHYL\HOHULQL�EDúDUÕ\OD�G�ú�UG�÷��
J|VWHULOPLúWLU�������6RQXo�RODUDN��PHWDEROLN�ROD\ODUOD�LOLúNLOL�KLSH-
UDQGURMHQL]P�GH÷LúWLULOHELOPHNWHGLU������$PHU�YH�DUN��/+���)6+�
RUDQÕQÕQ�\DQÕ�VÕUD�/+�� WHVWRVWHURQ�YH�VHUEHVW�DQGURMHQ� LQGHN-

VLQLQ�RUWDODPD�NDQ�VHYL\HOHULQLQ�/2'¶X� WDNLEHQ�|QHPOL�|Oo�GH�
D]DOGÕ÷ÕQÕ� J|]OHPOHPLúOHUGLU� ������$EX�+DVKLP�YH�DUN�� ����� ��
\ÕOGDQ�ID]OD�LQIHUWLOLWH�YH�9.ø¶QLQ����NJ���P��GHQ�ID]OD�ROPDVÕQÕQ�
RYDU\HQ�GULOOLQJ�EDúDUÕ�RUDQÕQÕ�G�ú�UG�÷�Q��J|VWHUHQ�LNL�EHOLU-
WHo� ROGX÷XQX� ELOGLUPLúOHUGLU�� � øQFHOHQHQ� SRS�ODV\RQODU� N�o�N�
ROPDVÕQD� UD÷PHQ�� RYDU\HQ� GULOOLQJ� DUDúWÕUPDODUÕQGD�$0+� G�-
]H\OHULQLQ�SUHGLNWLI�GH÷LúNHQOHU�ROGX÷X�J|VWHULOPHPLúWLU����������
<�NVHN�RYHU�KDFPL�EDúDUÕQÕQ�EHOLUOH\LFLVL�RODELOLU�������2YDU\HQ�
GULOOLQJWHQ�VRQUD�JHEHOL÷L�WDKPLQ�HWPHN�LoLQ�J�YHQLOLU�ELU�PRGHO�
\RNWXU� ������(OPDVKDG�YH�DUN�� ������VSRQWDQ�RYXODV\RQX�RODQ�
YH�ROPD\DQ�JUXSODU�DUDVÕQGD�GULOOLQJ�VRQUDVÕ�$0+�G�]H\OHULQ-
GH�DQODPOÕ�ELU� IDUN�NHúIHWPLúOHUGLU��%X�oDOÕúPDGD��JHEHOLN� LoLQ�
WHN�DPHOL\DW�VRQUDVÕ�SUHGLNWLI�SUHGLNW|U�RYXODV\RQXQ�L\LOHúPHVL�
RODUDN�EHOLUOHQPLúWLU��/2'�JHQHOOLNOH�PRQRSRODU�HOHNWURNRWHU��GL-
\DWHUPL��YH\D�OD]HU�NXOODQÕODUDN�HúGH÷HU�HWNLOHUOH�JHUoHNOHúWLULOLU��
���������7LSLN�RODUDN��KHU�RYHUGH�KHU�SRQNVL\RQ�LoLQ���������-�
HQHUML�NXOODQÕODUDN��o�LOD�VHNL]�GL\DWHUPL�SRQNVL\RQX�\DSÕOÕU��EX�
GD�|Q�P�]GHNL�����D\�ER\XQFD�KDVWDODUÕQ�\�]GH���¶�QGH�HN�
QRUPDO�RYXODV\RQ�LOH�VRQXoODQÕU��

/$3$526.23ù.�29$5<(1�'5ù//ù1*ù1�8=81�
'g1(0�(7.ù/(5ù
*MRQQDHVV���/2'�VRQUDVÕ�VHUXP�DQGURMHQ�YH�/+�VHYL\HOHULQLQ�
3.26¶OX� NDGÕQODUGD� QRUPDOOHúPHVL� �]HULQGHNL� HWNLQLQ� \DNOD-
úÕN�������\ÕO�V�UG�÷�Q��EXOPXúWXU������$PHU�YH�DUN��/+���)6+�
RUDQÕQÕQ�\DQÕ�VÕUD�/+�� WHVWRVWHURQ�YH�VHUEHVW�DQGURMHQ� LQGHN-
VLQLQ�RUWDODPD�VHUXP�VHYL\HOHULQLQ�/2'�VRQUDVÕ�|QHPOL�|Oo�GH�
D]DOGÕ÷ÕQÕ�YH�EXQXQ�3.26¶OX�NDGÕQODUÕQ�oR÷XQGD�/2'¶XQ�HWNL-
OHULQLQ���\ÕOD�NDGDU�V�UG�÷��J|U�OP�úW�U� ������%X�X]XQ�YDGHOL�
HWNL��/2'¶X�WDNLEHQ�RYHU�KDFPLQGHNL�D]DOPDGD�GD�J|]OHQPLúWLU��
1DHWKHU�YH�DUN��/2'¶XQ�HWNLOHUL�VDGHFH�JHoLFL�ROPDGÕ÷ÕQÕ�|QH�
V�UP�úOHUGLU�� <D]DUODU�� /2'� VRQUDVÕ� ��� D\D� NDGDU� ���� KDV-
WD\Õ� WDNLS� HWPLú� YH� JHEHOLN� RUDQÕQÕQ����� ROGX÷XQX� YH� HUNHQ�
JHEHOLN�G�ú�NOHULQLQ�����ROGX÷XQX�ELOGLUPLúOHUGLU� ������$QFDN�
�� H÷HU� WHUPDO� KDVDU� ROPDGDQ� VDGHFH� N�o�N� IROLN�OOHULQ� EDVLW�
DVSLUDV\RQX�LOH�RYHU�VWURPDVÕQGD�KDVDU�\DUDWÕOGÕ\VD��VRQUDNL���
D\� LoHULVLQGH�RYHU�UH]HUYLQGHNL�GH÷LúLNOLN�JHoLFL�RODELOLU��%X�GD�
DOWWD�\DWDQ�ED]Õ�SDWR¿]\RORMLN�PHNDQL]PDODUÕQ�/2'�YH�XOWUDVRQ�
NÕODYX]OX�RYHU�GULOOLQJ�DUDVÕQGD�IDUNOÕOÕN�J|VWHUHELOHFH÷LQH�LúDUHW�
HWPHNWHGLU� ������ �+DVWD�GDKD�|QFH� LON�/2'�µH�FHYDS�YHUGL\VH�
YH�DQRYXODWXDU�GXUXPX�ELUNDo�\ÕO�VRQUD�WHNUDU�HGHUVH��KDVWD\D�
WHNUDU� /2'� \DSÕODELOPHNWHGLU�� %X� GXUXPGD� RYXODV\RQ� RUDQOD-
UÕ�����¶H�� JHEHOLN�RUDQODUÕ� LVH�����¶\H�XODúDELOPHNWHGLU� ������
/2'�VRQUDVÕ�����3.26¶OX�NDGÕQÕ�RUWDODPD������D\OÕN�ELU�WDNLSOH�
GH÷HUOHQGLUHQ� \DNÕQ� WDULKOL� ELU� )UDQVÕ]� DUDúWÕUPDVÕ�� KDVWDODUÕQ�
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\DNODúÕN�\DUÕVÕQÕQ�JHEH�NDOGÕ÷ÕQÕ�YH�\DNODúÕN�EHúWH�ELULQLQ�HQ�D]�
LNL�JHEHOLN�HOGH�HWWL÷LQL�EXOPXúWXU���+DVWDODUÕQ�\DUÕVÕQGDQ�ID]ODVÕ�
NHQGLOL÷LQGHQ�JHEH�NDODELOPLúWLU������

3.26¶XQ� SDWR¿]\RORMLVLQGH� ELUoRN� EHOLUVL]OLN� YDUGÕU� YH� EX� SD-
WR¿]\RORML\L��DoÕNOD\DFDN�GDKD�ID]OD�DUDúWÕUPD\D�LKWL\Do�YDUGÕU���
dDOÕúPDODU� /2'¶LQ� HWNLOHULQH� GR÷UXGDQ� ORNDO� YH\D� GROD\OÕ� VLV-
WHPLN� Q|URHQGRNULQ��PHWDEROLN� �� LPP�QRORMLN� YH� KDWWD� EHOLUVL]�
PHNDQL]PDODU�JLEL�oRN�GDKD�NDUPDúÕN�PHNDQL]PDQÕQ�DUDFÕOÕN�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��/DSDURVNRSLN�GULOOLQJ�X\JXODPD-
ODUÕQGD� WHN� WDUDÀÕ� X\JXODPDQÕQ� ELODWHUDO� X\JXODPD� VRQXoODUÕ�
NDGDU�HWNLOL�ROGX÷X�YH�RYHU�UH]HUYLQL�NRUX\XFX�ROGX÷X�J|VWHULO-
PLúWLU��<LQH�NXOODQÕODQ�HQHUML�GR]X�YH�SXQNWXDV\RQ�VD\ÕVÕQÕQ�GD�
PLQLPDOL]H� HGLOHUHN� RYHU� KDVDU� RUDQÕQÕQ� D]DOWÕODUDN�PHWDEROLN�
YH�RYXODWXDU�VRQXoODUD�XODúÕODELOHFH÷L�NDQÕWODQPÕúWÕU��$\QÕ�]D-
PDQGD�WDULKVHO�V�UHoWH�OLWHUDW�U�JLGHUHN�GDKD�D]�LQYD]LY�RYDU-
\HQ�GULOOLQJ��X\JXODPD�\|QWHPOHUL�LOH�NXOODQÕODQ�RYDU\HQ�GULOOLQJLQ��
|]HOOLNOH�.6¶�D�GLUHQoOL�3.26�KDVWDODUÕQGD��KHP�RYXODV\RQ�VD÷-
OD\ÕFÕ�KHP�PHWDEROLN�SDUDPHWUHOHUL�G�]HQOH\LFL�HWNLVLQL�J|VWHU-
PHNWHGLU��RYDU\HQ�L÷QH�GULOOLQJ�\|QWHPL�GH�3.26�KDVWDODUÕQGD�
RYHU�UH]HUYLQL�ROXPVX]�HWNLOHPHGHQ��RYDU\HQ�\DQÕWÕ�DUWÕUÕFÕ�J�Q-
FHO�ELU�X\JXODPD�RODUDN�SUDWLN�X\JXODPDGD�GDKD�\D\JÕQ�NXOOD-
QÕODFDNWÕU��

����$]]L]�5��:RRGV�.6��5H\QD�5��.H\�7-��.QRFKHQKDXHU�(6��
<LOGL]�%2��7KH�SUHYDOHQFH�DQG�IHDWXUHV�RI�WKH�SRO\F\VWLF�RYDU\�
V\QGURPH�LQ�DQ�XQVHOHFWHG�SRSXODWLRQ��-�&OLQ�(QGRFULQRO

0HWDE����������������±��

��� 5RWWHUGDP� (6+5(�$650�6SRQVRUHG� 3&26� FRQVHQVXV�
ZRUNVKRS�JURXS��5HYLVHG������FRQVHQVXV�RQ�GLDJQRVWLF�FULWH-
ULD�DQG�ORQJ�WHUP�KHDOWK�ULVNV�UHODWHG�WR�SRO\F\VWLF�RYDU\

V\QGURPH��3&26���+XP�5HSURG���������������������

��� )LQDO� 5HSRUW� 1DWLRQDO� ,QVWLWXWH� RI� +HDOWK�� (YLGHQFH�EDVHG�
0HWKRGRORJ\�:RUNVKRS�RQ�3RO\F\VWLF�2YDU\�6\QGURPH��([H-
FXWLYH� VXPPDU\� DW� KWWSV���SUHYHQWLRQ�QLK�JRY�VLWHV�GHIDXOW�¿-
OHV����������)LQDO5HSRUW�SGI�������'HF�������

��� 6LUPDQV� 60�� 3DWH� .$�� (SLGHPLRORJ\�� GLDJQRVLV�� DQG�PD-
QDJHPHQW� RI� SRO\F\VWLF� RYDU\� V\QGURPH�� &OLQ� (SLGHPLRO��
��������±����GRL����������&/(3�6�����

���/HJUR�56��%U]\VNL�5*��'LDPRQG�03��HW�DO��/HWUR]ROH�YHUVXV�
&ORPLSKHQH�IRU�,QIHUWLOLW\�LQ�WKH�3RO\F\VWLF�2YDU\�6\QGURPH��1�

(QJO�-�0HG�����������������±��

��1DKXLV� 0-�� 2XGH� /RKXLV� (-�� %D\UDP� 1�� HW� DO�� 3UHJQDQF\�
FRPSOLFDWLRQV�DQG�PHWDEROLFGLVHDVH�LQ�ZRPHQ�ZLWK�FORPLSKHQH�
FLWUDWH�UHVLVWDQWDQRYXODWLRQ�UDQGRPL]HG�WRUHFHLYH�ODSDURVFRSLF�
HOHFWURFDXWHU\�RI� WKH�RYDULHV�RU�RYXODWLRQ� LQGXFWLRQ�ZLWKJRQD-
GRWURSLQV�D����\HDUIROORZ�XS�)HUWLO�6WHULO�������������±��

���*M|QQDHVV�+���3RO\F\VWLF�RYDULDQ�V\QGURPH�WUHDWHG�E\�RYDUL-
DQ�HOHFWURFDXWHU\�WKURXJK�WKH�ODSDURVFRSH��)HUWLO��6WHULO��������
������±���

���6WHLQ�� ,�)���/HYHQWKDO��0�/��$PHQRUUKHD�DVVRFLDWHG�ZLWK�EL-
ODWHUDO� SRO\F\VWLF� RYDULHV��$P�� -�� 2EVWHW�� *\QHFRO�� ������ ����
���±����

���$EX�+DVKLP��+���)RGD��2���(O�5DNKDZ\��0��8QLODWHUDO�RU�ELOD-
WHUDO�ODSDURVFRSLF�RYDULDQ�GULOOLQJ�LQ�SRO\F\VWLF�RYDU\�V\QGURPH��
$�PHWD�DQDO\VLV� RI� UDQGRPL]HG� WULDOV��$UFK��*\QHFRO��2EVWHW��
��������������±���

����<X��<���)DQJ��/���=KDQJ��5���+H��-���;LRQJ��<���*XR��;���'X��
4���+XDQJ��<���6XQ��<��&RPSDUDWLYH�HIIHFWLYHQHVV�RI���RYXODWL-
RQ�LQGXFWLRQ�WKHUDSLHV�LQ�SDWLHQWV�ZLWK�FORPLSKHQH�FLWUDWH�UHVLV-
WDQW�SRO\F\VWLF�RYDU\�V\QGURPH��$�QHWZRUN�PHWD�DQDO\VLV��6FL��
5HS����������������

����$PHU��6�$���/L��7�&���&RRNH��,�'��$�SURVSHFWLYH�GRVH�¿QGLQJ�
VWXG\�RI�WKH�DPRXQW�RI�WKHUPDO�HQHUJ\�UHTXLUHG�IRU�ODSDURVFRSLF�
RYDULDQ�GLDWKHUP\��+XP��5HSURG����������������±�����

����7VDL��+�:���:DQJ��3�+���<HQ��0�6���&KDR��.�&���+VX��7�)���
&KHQ��<�-��3UHYHQWLRQ�RI�SRVWODSDURVFRSLF�VKRXOGHU�DQG�XSSHU�
DEGRPLQDO�SDLQ��$�UDQGRPL]HG�FRQWUROOHG�WULDO��2EVWHW��*\QHFRO��
��������������±����

���� +D¿]L�� /��� $PLULDQ�� 0��� 'DYRXGL�� <��� -DDIDUL�� 0��� *KDVH-
PL��*�+��&RPSDULVRQ�RI� ODSDURVFRSLF�RYDULDQ�GULOOLQJ�VXFFHVV�
EHWZHHQ�WZR�VWDQGDUG�DQG�GRVH�DGMXVWHG�PHWKRGV�LQ

SRO\F\VWLF� RYDU\� V\QGURPH��$� UDQGRPL]HG� FOLQLFDO� WULDO�� ,QW�� -��
)HUWLO��6WHULO���������������±����

���*RUGWV�� 6��� &DPSR�� 5��� 5RPEDXWV�� /��� %URVHQV�� ,��� ������
7UDQVYDJLQDO�K\GURODSDURVFRS\�DV�DQ�RXWSDWLHQW�SURFHGXUH�IRU�
LQIHUWLOLW\�LQYHVWLJDWLRQ��+XP��5HSURG��������±����

���:DWUHORW��$���'UH\IXV�� -�0���$QGLQH�� -�3��� ������(YDOXDWLRQ�
RI� WKH�SHUIRUPDQFH�RI� IHUWLORVFRS\� LQ�����FRQVHFXWLYH� LQIHUWLOH�
SDWLHQWV�ZLWK�QR�REYLRXV�SDWKRORJ\��+XP��5HSURG���������±����

���$PHU��6�$���/L��7�&���&RRNH��,�'�������D��$�SURVSHFWLYH�GR-
VH�¿QGLQJ�VWXG\�RI� WKH�DPRXQW�RI� WKHUPDO�HQHUJ\�UHTXLUHG�IRU�
ODSDURVFRSLF�RYDULDQ�GLDWKHUP\��+XP��5HSURG����������±�����

���;X� HW� DO�� 5HSURGXFWLYH� %LRORJ\� DQG� (QGRFULQRORJ\� �������

RESULTS

RESULTS
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�����5HSURGXFWLYH�%LRORJ\�DQG�(QGRFULQRORJ\�YROXPH�����$UWLF-
OH�QXPEHU�����������$YDLODEOH�IURP���KWWSV���UEHM�ELRPHGFHQWUDO�
FRP�DUWLFOHV���������V����������������

���.D\D��+���6H]LN��0���2]ND\D��2���������(YDOXDWLRQ�RI�D�QHZ�
VXUJLFDO� DSSURDFK� IRU� WKH� WUHDWPHQW� RI� FORPLSKHQH� FLWUDWH�UH-
VLVWDQW� LQIHUWLOLW\� LQ� SRO\F\VWLF� RYDU\� V\QGURPH�� ODSDURVFRSLF�
RYDULDQ�

���'DELUDVKUD¿��+���������&RPSOLFDWLRQV�RI�ODSDURVFRSLF�RYDUL-
DQ�FDXWHUL]DWLRQ��)HUWLO��6WHULO���������±����

����(O�6KHLNKDK��$���$ERXOJKDU��0���5HDG��5���(O�+HQGDZL��(���
������7KH�H[WHQW�RI�RYDULDQ�GDPDJH�SURGXFHG�E\�RYDULDQ�FD-
XWHULVDWLRQ�LQ�WKH�KXPDQ��-��2EVWHW��*\QDHFRO���������±����

���$PHU��6�$���/L��7�&���&RRNH�� ,�'���������5HSHDWHG� ODSDURV-
FRSLF�RYDULDQ�GLDWKHUP\�LV�HIIHFWLYH�LQ�ZRPHQ�ZLWK�DQRYXODWRU\�
LQIHUWLOLW\� GXH� WR� SRO\F\VWLF� RYDU\� V\QGURPH�� )HUWLO�� 6WHULO�� ����
����±�������

���'DELUDVKUD¿�� +��� 0RKDPDG�� .��� %HKMDWQLD�� <��� 0RJKDGD-
PL�7DEUL]L��1���������$GKHVLRQ�IRUPDWLRQ�DIWHU�RYDULDQ�HOHFWUR-
FDXWHUL]DWLRQ�RQ�SDWLHQWV�ZLWK�SRO\F\VWLF�RYDULDQ�V\QGURPH�

)HUWLO��6WHULO����������±�����

���0DONDZL�� +�<��� 4XEODQ�� +�6��� ������ /DSDURVFRSLF� RYDULDQ�
GULOOLQJ� LQ� WKH� WUHDWPHQW� RI� SRO\F\VWLF� RYDU\� V\QGURPH�� KRZ�
PDQ\�SXQFWXUHV�SHU�RYDU\�DUH�QHHGHG�WR�LPSURYH�WKH�UHSURGX-
FWLYH�RXWFRPH"�-��2EVWHW��*\QDHFRO��5HV���������±����

���$SL��0���������,V�RYDULDQ�UHVHUYH�GLPLQLVKHG�DIWHU�ODSDURVFR-
SLF�RYDULDQ�GULOOLQJ"�*\QHFRO��(QGRFULQRO���������±����

���)DUTXKDU��&�0��:LOOLDPVRQ�� .���*XGH[��*��� -RKQVRQ��1�3���
*DUODQG��-���6DGOHU��/��$�UDQGRPL]HG�FRQWUROOHG�WULDO�RI�ODSDURV-
FRSLF�RYDULDQ�GLDWKHUP\�YHUVXV�JRQDGRWURSLQ�WKHUDS\

IRU� ZRPHQ� ZLWK� FORPLSKHQH� FLWUDWH�UHVLVWDQW� SRO\F\VWLF� RYDU\�
V\QGURPH��)HUWLO��6WHULO���������������±����

���$PHU��6�$���6KDP\��7�7�(��� -DPHV��&���<RVHI��$�+���0RKD-
PHG��$�$��7KH�LPSDFW�RI�ODSDURVFRSLF�RYDULDQ�GULOOLQJ�RQ�$0+�
DQG�RYDULDQ�UHVHUYH��$�PHWD�DQDO\VLV��5HSURGXFWLRQ������������
5��±5���

���� 6XQM� 0�� &DQLF� 7�� %DOGDQL� '3�� 7DQGDUD� 0�� -HURQFLF� $��
3DODGD� ,�� 'RHV� XQLODWHUDO� ODSDURVFRSLF� GLDWKHUP\� DGMXVWHG�
WR� RYDULDQ� YROXPH� LQFUHDVH� WKH� FKDQFHV� RI� RYXODWLRQ� LQ� ZR-
PHQ�ZLWK�SRO\F\VWLF� RYDU\� V\QGURPH"�+XP�5HSURG�2[I�(QJO�
���������������±���

����ZX��6�$���*RSDODQ��9���/L��7�&���/HGJHU��:�/���&RRNH�� ,�'��
/RQJ�WHUP�IROORZ�XS�RI�SDWLHQWV�ZLWK�SRO\F\VWLF�RYDULDQ�V\QGUR-
PH�DIWHU�ODSDURVFRSLF�RYDULDQ�GULOOLQJ��&OLQLFDO

RXWFRPH��+XP��5HSURG����������������±�����

���1DVUKLP�+��3UHGLFWRUV�RI� VXFFHVV�RI� ODSDURVFRSLF� RYDULDQ�
GULOOLQJ� LQ�ZRPHQ�ZLWK�SRO\F\VWLF�RYDU\�V\QGURPH��DQ�HYLGHQ-
FH�EDVHG�DSSURDFK��$UFK�*\QHFRO�2EVWHW���������������±��

���(OPDVKDG� $,�� ,PSDFW� RI� ODSDURVFRSLF� RYDULDQ� GULOOLQJ� RQ�
DQWL�0�OOHULDQ�KRUPRQH� OHYHOV�DQG�RYDULDQ�VWURPDO�EORRG�ÀRZ�
XVLQJ�WKUHH�GLPHQVLRQDO�SRZHU�'RSSOHU�LQ�ZRPHQ�ZLWK

DQRYXODWRU\� SRO\F\VWLF� RYDU\� V\QGURPH�� )HUWLO� 6WHULO�
��������������±�������H�����

���� 6XQM� 0�� &DQLF� 7�� %DOGDQL� '3�� 7DQGDUD� 0�� -HURQFLF� $��
3DODGD� ,�� 'RHV� XQLODWHUDO� ODSDURVFRSLF� GLDWKHUP\� DGMXVWHG�
WR� RYDULDQ� YROXPH� LQFUHDVH� WKH� FKDQFHV� RI� RYXODWLRQ� LQ� ZR-
PHQ�ZLWK�SRO\F\VWLF� RYDU\� V\QGURPH"�+XP�5HSURG�2[I�(QJO�
���������������±���

����YDQ�:HO\�0��%D\UDP�1��YDQ�GHU�9HHQ�)��%RVVX\W�300��3UH-
GLFWRUV�IRU�WUHDWPHQW�IDLOXUH�DIWHU�ODSDURVFRSLF�HOHFWURFDXWHU\�RI�
WKH�RYDULHV�LQ�ZRPHQ�ZLWK�FORPLSKHQH�FLWUDWH�UHVLVWDQW�SRO\F\V-
WLF�RYDU\�V\QGURPH��+XP�5HSURG�2[I�(QJO���������������±��

����=DNKHUDK�06��.DPDO�00��+DPHG�+2��/DSDURVFRSLF�RYD-
ULDQ�GULOOLQJ�LQ�SRO\F\VWLF�RYDU\�V\QGURPH��HI¿FDF\�RI�DGMXVWHG�
WKHUPDO�GRVH�EDVHG�RQ�RYDULDQ�YROXPH��)HUWLO�6WHULO�������

�������±��

����1DHWKHU��2�*���%DXNORK��9���)LVFKHU��5���.RZDOF]\N��7��/RQJ�
WHUP�IROORZ�XS�LQ�����LQIHUWLOLW\�SDWLHQWV�ZLWK�SRO\F\VWLF�RYDULDQ�
V\QGURPH�DIWHU�ODSDURVFRSLF�HOHFWURFDXWHU\�RI�WKH�RYDULDQ�VXU-
IDFH��+XP��5HSURG���������������±�����

����)HUUDUHWWL��$�3���*LDQDUROL��/���0DJOL��0�&���,DPPDUURQH��(���
)HOLFLDQL�� (��� )RUWLQL�� '�� 7UDQVYDJLQDO� RYDULDQQGULOOLQJ�� $� QHZ�
VXUJLFDO�WUHDWPHQW�IRU�LPSURYLQJ�WKH�FOLQLFDO�RXWFRPH�RI�DVVLV-
WHG�UHSURGXFWLYH�7HFKQRORJLHV�LQ�SDWLHQWV�ZLWK�SRO\F\VWLF�RYDU\�
V\QGURPH��)HUWLO��6WHULO���������������±����

����'HEUDV��(���)HUQDQGH]��+���1HYHX��0�(���'HBHX[��;���&DS-
PDV�� 3�� 2YDULDQ� GULOOLQJ� LQ� SRO\F\VWLF� RYDU\� V\QGURPH�� /RQJ�
WHUP�SUHJQDQF\�UDWH��(XU��-��2EVWHW��*\QHFRO��5HSURG��%LRO�

;�����������������
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ÖZ

hUHPH�VLVWHPLQLQ�\DSÕVÕQÕ�ROXúWXUDQ�VDYXQPD�PHNDQL]PDODUÕQÕQ�PLNURRUJDQL]PDODU�
WDUDIÕQGDQ�ER]XOPDVÕ�LOH��UHPH�VLVWHPL�HQIHNVL\RQODUÕ�ROXúXU��<HWLúNLQ�NDGÕQODUGD�RO-
GXNoD�VÕN�J|U�OHQ��UHPH�VLVWHPL�HQIHNVL\RQODUÕ�NDGÕQODUÕQ�SROLNOLQLN�EDúYXUXODUÕ�DUD-
VÕQGD�HQ�VÕN�NDUúÕODúÕODQ�úLND\HWOHU�DUDVÕQGD�\HU�DOPDNWDGÕU��%X�HQIHNVL\RQODUGDQ�ELUL�
RODQ�YDMLQLWOHU��YDMLQDQÕQ�HQIHNVL\RQX�YH\D�LQÀDPDV\RQXGXU��9DMLQLWOHU��YDMLQDO�DNÕQWÕ��
NDúÕQWÕ��\DQPD��LUULWDV\RQ��D÷UÕ�YH�N|W��NRNX�LOH�NDUDNWHUL]HGLU��7HGDYL�HGLOPHGLNOHUL�
]DPDQ�SHOYLN� LQÀDPDWXDU�KDVWDOÕ÷D�QHGHQ�RODELOLU��%X�GXUXP�LVH� LQIHUWLOLWH��HNWRSLN�
JHEHOLN��SUHWHUP�GR÷XP�YH�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ�EHEHN��NRU\RDPQLRQLW�JLEL�NRPS-
OLNDV\RQODUD�QHGHQ�RODELOLU��7�P�EX�úLND\HWOHU�NDGÕQODUÕQ��UHPH�YH�FLQVHO�VD÷OÕ÷ÕQÕ��
\DúDP�NDOLWHVLQL�KDWWD�SVLNRORMLVLQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU��9DMLQLW�WDQÕVÕ�DODQ�
NDGÕQODUÕQ�J�QO�N�\DúDPÕ�GD�VRQ�GHUHFH�N|W��HWNLOHQPHNWHGLU��<DSÕODQ�oDOÕúPDODU-
GD�NDGÕQODU�YDMLQLW�VHPSWRPODUÕQGDQ�GROD\Õ�QHJDWLI�ELU�EHGHQ�LPJHVL��G�ú�N�EHQOLN�
VD\JÕVÕ�YH�KD\DO�NÕUÕNOÕ÷Õ�LOH�XPXWVX]OXN�KLVOHUL�LOH�EHUDEHU��]J�Q�YH�GHSUHVLI�KLVVHW-
WLNOHULQL�LIDGH�HGLOPLúWLU��

6RQ�GHUHFH�EDVLW�YH�NDGÕQÕQ�KD\DW�G|QJ�V��ER\XQFD�HQ�D]�ELU�NH]�NDUúÕODúWÕ÷Õ�EX�
HQIHNVL\RQODUD�NDQÕW�WHPHOOL�J�QFHO�DOWHUQDWLI�WHGDYL�\DNODúÕPODUÕQÕQ�HWNLVL�GH�VRQ�\ÕO-
ODUGD�\DGVÕQDPD]�G�]H\GHGLU��/LWHUDW�UH�EDNÕOGÕ÷ÕQGD�YDMLQLW�WHGDYLVLQGH�JHQLWDO�KLM-
\HQ�X\JXODPDODUÕ��SUREL\RWLN�\R÷XUW��SURSROLV�NXOODQÕPÕ�LOH�ELWNLVHO�WHGDYLOHU�|Q�SODQD�
oÕNPDNWDGÕU��9DMLQDO�HQIHNVL\RQODUÕQ�\|QHWLPLQGH�KHPúLUHQLQ�ELULQFLO�URO���ULVNOL�VD÷OÕN�
GDYUDQÕúODUÕQÕ�GH÷LúWLUPHN��YDMLQDO�HQIHNVL\RQODUÕQ�RUWD\D�oÕNPDVÕQÕ�YH�WHNUDUODPDVÕ-
QÕ�|QOHPHN�J�QFHO�OLWHUDW�U��WDNLS�HGHUHN�H÷LWLP�YH�GDQÕúPDQOÕN�YHUPHNWLU�

$QDKWDU�NHOLPHOHU��9DMLQLW��SVLNRVRV\DO�HWNL��DOWHUQDWLI�WHGDYL��NDGÕQ�VD÷OÕ÷Õ

ABSTRACT

:LWK�WKH�GHWHULRUDWLRQ�RI�WKH�GHIHQFH�PHFKDQLVPV�FRQVWLWXWLQJ�WKH�VWUXFWXUH�RI�WKH�
UHSURGXFWLYH�V\VWHP�E\�PLFURRUJDQLVPV��UHSURGXFWLYH�V\VWHP�LQIHFWLRQV�RFFXU��6HHQ�
UDWKHU�IUHTXHQWO\�LQ�DGXOW�ZRPHQ��WKH�UHSURGXFWLYH�V\VWHP�LQIHFWLRQV�DUH�DPRQJ�WKH�
PRVW�IUHTXHQWO\�HQFRXQWHUHG�FRPSODLQWV�LQ�RXWSDWLHQW�DSSOLFDWLRQV��2QH�RI�WKHVH�LQ-
IHFWLRQV��YDJLQLWLV�LV�WKH�LQIHFWLRQ�RU�LQÀDPPDWLRQ�RI�YDJLQD�9DJLQLWLV�LV�FKDUDFWHULVHG�
E\�EDG�VPHOO��SDLQ��LUULWDWLRQ��LQÀDPPDWLRQ��LWFKLQHVV�DQG�YDJLQDO�GLVFKDUJH��/HIW�XQW-
UHDWHG��LW�FDQ�FDXVH�SHOYLF�LQÀDPPDWRU\�GLVHDVH��7KLV�FLUFXPVWDQFH�PD\�FRQGXFH�
WR�FRPSOLFDWLRQV�VXFK�DV�LQIHUWLOLW\��HFWRSLF�SUHJQDQF\��SUHWHUP�ELUWK��ORZ�ELUWK�ZHLJKW�
EDE\�DQG� FKRULRDPQLRQLWLV��$OO� WKHVH� FRPSODLQWV� DIIHFW�ZRPHQ¶V� UHSURGXFWLYH� DQG�
VH[XDO�KHDOWK��TXDOLW\�RI�OLIH��DQG�HYHQ�WKHLU�SV\FKRORJ\�DGYHUVHO\��'DLO\�OLYHV�RI�ZR-
PHQ�GLDJQRVHG�ZLWK�YDJLQLWLV�DUH�DOVR�H[WUHPHO\�QHJDWLYHO\�DIIHFWHG��,Q�WKH�VWXGLHV�
FRQGXFWHG��ZRPHQ�VWDWHG� WKDW� WKH\� IHOW�GHSUHVVLYH�DQG�XSVHW�ZLWK�DFFRPSDQ\LQJ�
QHJDWLYH�ERG\�LPDJH��ORZ�VHOI�UHVSHFW��GLVDSSRLQWPHQW�DQG�GHVSHUDWLRQ�GXH�WR�WKH�
V\PSWRPV�RI�YDJLQLWLV��

7KH�HIIHFW�RI�HYLGHQFH�EDVHG��FXUUHQW�DOWHUQDWLYH�WKHUDSLHV�DQG�DIWHUFDUH�DJDLQVW�WKH-
VH�LQIHFWLRQV��ZKLFK�DUH�H[FHSWLRQDOO\�VLPSOH�DQG�ZKLFK�D�ZRPDQ�HQFRXQWHUV�DW�OHDVW�
RQFH�LQ�KHU�OLIH�F\FOH��LQ�UHFHQW�\HDUV�LV�DW�DQ�XQGHQLDEOH�OHYHO��9LHZLQJ�WKH�OLWHUDWXUH��
WKH�JHQLWDO�K\JLHQH�SUDFWLFHV��WKH�XVH�RI�SURELRWLFV�\RJKXUW��SURSROLV��DQG�KHUEDO�WUH-
DWPHQWV�RI�YDJLQLWLV��7KH�SULPDU\�UROHV�RI�WKH�QXUVH�LQ�WKH�PDQDJHPHQW�RI�YDJLQDO�
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9DMLQLW�� DQRUPDO� YDMLQDO� DNÕQWÕ�� N|W�� NRNX�� WDKULú�� NDúÕQWÕ� YH\D�
\DQPD�VHPSWRPODUÕQÕ�LoHUHQ�YDMLQDQÕQ�HQIHNVL\RQX�YH\D�LQÀD-
PDV\RQX�DQODPÕQD�JHOHQ�ELU�WDQÕPGÕU��%LUoRN�VHEHEL�EXOXQPDN-
OD�ELUOLNWH��RUWD\D�oÕNPDVÕQGD�JHQHO�RODUDN�PLNURRUJDQL]PDODU�
VRUXPOXGXU������9DMLQLWLQ�HQ�\D\JÕQ�QHGHQOHUL�EDNWHUL\HO�YDMLQR]�
����������YXOYRYDJLQDO�NDQGLGL\D]LV����������YH�WULNRPRQL\D-
]LVGLU�����������1RQHQIHNVL\|]�YDMLQLWOHU�RODQ�DWUR¿N��LUULWDQ�YH�

DOHUMLN�YDMLQLWOHU�LVH�GDKD�D]�VÕNOÕNWD���������J|U�O�U������

9DMLQDO�HQIHNVL\RQODU�PDKUHPL\HW�LoHUHQ�GR÷DVÕ�QHGHQL\OH�WDEX�
RODUDN�NDOPD�H÷LOLPLQGHGLU��9DMLQLW� VHPSWRPODUÕ� NDGÕQODUÕQ� \D-
úDP�NDOLWHVLQL�ROXPVX]�\|QGH�HWNLOHPHVLQH� UD÷PHQ�N�o�N�ELU�
VRUXQ� RODUDN� DOJÕOD\ÕS� WDQÕ� YH� WHGDYL� DUD\ÕúÕQD� JLWPH\HELOLUOHU�
YH� EX�GXUXP�X]XQ� V�UH� GHYDP�HGHELOLU� �����7HNUDUOD\DQ� YDML-
QLWOHU� WHGDYL� HGLOPHGL÷L� WDNGLUGH� NDGÕQODUÕQ� ¿]LNVHO� \DúDPÕQÕ��
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GX\JXVDO��FLQVHO�YH�VRV\DO�LOLúNLOHULQL�ROXPVX]�\|QGH�HWNLOHPHN-
WHGLU��9DMLQLWOHU� NDGÕQODUGD� NURQLN�KDVWDOÕNODU�� LQIHUWLOLWH�� HNWRSLN�
JHEHOLN�� SHOYLN� HQÀDPDWXDU� KDVWDOÕN�� FLQVHO� \ROOD� EXODúDQ� HQ-
IHNVL\RQ��&<%(��ULVNLQLQ�DUWPDVÕ�YH�NDQVHU�ULVNL�JLEL�FLGGL�VD÷-
OÕN� VRQXoODUÕQÕQ� \DQÕQGD�� |]J�YHQ� HNVLNOL÷L�� VRV\DO� L]RODV\RQ��
GHSUHV\RQ�YH�\DúDP�NDOLWHVLQGH�D]DOPD\D�QHGHQ�RODQ�FLGGL�ELU�
NDGÕQ�VD÷OÕ÷Õ�VRUXQXGXU��������.DGÕQODUÕ�WHGDYL�DUD\ÕúÕQD�LWHQ�YH�
MLQHNRORML�SROLNOLQL÷LQH�EDúYXUPD�QHGHQOHUL�DUDVÕQGD�N|W��NRNX��
NDúÕQWÕ�YH�ERO�PLNWDUGDNL�DNÕQWÕ�LON�VÕUDODUGD�\HU�DOPDNWDGÕU��������
hONHPL]GH� \DSÕODQ� J�QFHO� ELU� oDOÕúPDGD� NDGÕQODUGDNL� YDMLQDO�
HQIHNVL\RQ�RUDQÕ�ROGXNoD�\D\JÕQ�ROGX÷X�RUWD\D�oÕNPÕúWÕU� ������
9DMLQDO� HQIHNVL\RQODU� KHP� G�Q\D� oDSÕQGD� KHP� GH� �ONHPL]GH�
DUWDQ�\D\JÕQOÕN�H÷LOLPL� LOH� LOLúNLOL�|QHPOL�ELU�NDGÕQ�VD÷OÕ÷Õ�VRUX-
QXGXU��%X� HQIHNVL\RQODUÕQ� HUNHQ� WHúKLVL�� X\JXQ� WHGDYL\H� EDú-
ODQPDVÕ�YH�JHUHNOL�|QOHPOHULQ�DOÕQPDVÕ�NDGÕQ�VD÷OÕ÷ÕQÕQ�NRUXQ-
PDVÕ�YH�JHOLúWLULOPHVLQGH�HVDVWÕU��+HPúLUHOHULQ��KDVWDODUÕ�YDMLQDO�
HQIHNVL\RQODUGDQ� NRUXQPD\D� \|QHOLN� �UHPH� VD÷OÕ÷Õ� NRUX\XFX�
GDYUDQÕúODU�YH�DOWHUQDWLI� WHGDYL�\DNODúÕPODUÕ�NRQXVXQGD�H÷LWLP�
YHUPH�YH�NDGÕQODUÕQ�\DúDP�NDOLWHVLQL�DUWÕUPD\D�\|QHOLN�|QHPOL�
VRUXPOXOXNODUÕ�YDUGÕU������

9DMLQDO�HQIHNVL\RQODUÕQ�WHGDYLVLQGH�JHQHOOLNOH�DQWLEL\RWLNOHU�YH-
ULOLU�GROD\ÕVÕ\OD�X]XQ�V�UHOL�DQWLEL\RWLN�NXOODQÕPÕ�ED÷ÕUVDN�ÀRUD-
VÕQGD�ER]XOPD\D�\RO�DoDU��%X�QHGHQOH�YDMLQDO�HQIHNVL\RQX�RODQ�
KDVWDODU� LoLQ� J�YHQOL� YH� HWNLOL� DOWHUQDWLI� WHGDYL� \DNODúÕPODUÕQÕQ�
NHúIHGLOPHVL� JHUHNPHNWHGLU�� 7DPDPOD\ÕFÕ� YH� $OWHUQDWLI� 7HGD-
YL� �7$7�� \DNODúÕPODUÕQÕQ� NXOODQÕPÕ�� YDMLQDO� HQIHNVL\RQX� RODQ�
NDGÕQODU�DUDVÕQGD�JLGHUHN�GDKD�\D\JÕQ�KDOH�JHOPHNWHGLU��7$7�
\DNODúÕPODUÕ�X\JXQ�WHGDYL�VHoHQHNOHUL� LOH�GDKD�D]�LQYD]LY��J�-
YHQOL��HWNLOL�YH�HNRQRPLN�ROPDVÕ�DoÕVÕQGDQ�EDWÕ� WÕS�FDPLDVÕQÕQ�
LOJLVLQL� oHNPLúWLU� ������.DGÕQÕQ�KD\DW�G|QJ�V��ER\XQFD�HQ�D]�
ELU�NH]�NDUúÕODúWÕ÷Õ�EX�HQIHNVL\RQODUD�\|QHOLN�VRQ�GHUHFH�EDVLW�
YH� NDQÕW� WHPHOOL� J�QFHO�7$7�HWNLVLGH� VRQ� \ÕOODUGD� \DGVÕQDPD]�
G�]H\GHGLU�� /LWHUDW�UH� EDNÕOGÕ÷ÕQGD� YDMLQLW� WHGDYLVLQGH� JHQLWDO�
KLM\HQ�X\JXODPDODUÕ��SUREL\RWLN�\R÷XUW��SURSROLV�NXOODQÕPÕ��ELWNL-
VHO� WHGDYLOHU�YH�PLNUREL\RWD�oDOÕúPDODUÕ�|Q�SODQD�oÕNPDNWDGÕU��
<HQL�WHGDYLOHULQ�NOLQLN�VRQXFX�YH�\DúDP�NDOLWHVLQL�QDVÕO�L\LOHúWL-
UHELOHFH÷LQL�DQODPDN�LoLQ�YDMLQLWOHULQ�HWL\RORMLVL��IDUNOÕ�WHGDYL�VH-
oHQHNOHUL�YH�EXQODUÕQ�HWNLQOLNOHUL�KDNNÕQGD�GDKD�ID]OD�ELOJL�VDKLEL�
ROPDN�|QHPOLGLU��%X�GHUOHPHGH�DPDo�YDMLQLW�W�UOHULQLQ�YH�NDGÕQ-
ODUÕQ�J�QO�N�\DúDPÕQD�HWNLVL�LOH�WHGDYLVLQGH�NXOODQÕODQ�DOWHUQDWLI�
WHGDYL�\DNODúÕPODUÕQÕ�J�QFHO�ELOJLOHU�ÕúÕ÷ÕQGD�LUGHOHPHNWLU��

9$-ù1ù7�7h5/(5ù
%DNWHUL\HO�9DMLQR]LV� �%9���hUHPH�oD÷ÕQGDNL�NDGÕQODUGD�HQ�VÕN�
J|U�OHQ�YDMLQLW� W�U�G�U��7�P�YDMLQDO�HQIHNVL\RQODUÕQ��������VL�
%9¶OHU�ROXúWXUPDNWDGÕU��1RUPDOGH�YDMLQD�RUWDPÕQD�KDNLP�RODQ�

ODNWLN� DVLW� EDNWHULOHULQLQ� D]DOPDVÕ� YH� YDMLQDGDNL�PLNUREL\RORMLN�
ÀRUDQÕQ�ER]XOPDVÕ\OD�RUWD\D�oÕNDQ�ELU�GXUXPGXU�YH�DúÕUÕ�PLNWDU-
GD�DQDHURE�EDNWHUL�JHOLúLU� �����������%9���UHPH�oD÷ÕQGDNL�ND-
GÕQODUGD�YDMLQDO�DNÕQWÕQÕQ�\D\JÕQ�ELU�QHGHQLGLU�YH�HUNHQ�GR÷XP��
G�ú�N��HUNHQ�PHPEUDQ�U�SW�U��YH�|O��GR÷XP�JLEL�ROXPVX]�JH-
EHOLN�VRQXoODUÕ� ULVNLQL�DUWÕUÕU��%XQXQOD�ELUOLNWH��ROXPVX]�JHEHOLN�
VRQXoODUÕQD� QHGHQ� RODQ� %9¶LQ� HWL\RORMLVL� YH� WHGDYL� \|QWHPOHUL�
KDOD�QHW�GH÷LOGLU����������

0HYFXW�WHGDYL�VHoHQHNOHULQH�UD÷PHQ��WHGDYLQLQ�ELU�\ÕOÕ�LoHULVLQ-
GH��� ��¶GHQ� ID]OD� WHNUDUOD\DQ� EDNWHUL\HO� YDMLQR]LV� �7%9�� J|-
U�OPHNWHGLU� YH� WHNUDUOD\DQ� VHPSWRPODU� NDGÕQODU� LoLQ� ELU� KD\DO�
NÕUÕNOÕ÷Õ�ND\QD÷ÕGÕU��%9�HQ�EHOLUJLQ�DQD�VHPSWRPX�DúÕUÕ�GHUHFH-
GH�N|W��NRNXOX��o�U�N�EDOÕN��YDMLQDO�DNÕQWÕGÕU��.|W��NRNXOX�DNÕQWÕ�
FLQVHO� LOLúNL�YH�PHQVWUXDV\RQ�VRQUDVÕ�DUWDU�YH�NDGÕQODU�EX�GX-
UXPGDQ�ROGXNoD� ID]OD� úLND\HW� HGHU��%9¶GH�Hú� WHGDYLVL� JHUHNOL�
GH÷LOGLU�IDNDW�WHNUDUOD\DQ�HQIHNVL\RQ�GXUXPX�YDUVD�Hú�WHGDYLVL�
|QHULOPHNWHGLU��%9�WDQÕVÕ�DODQ�VHPSWRPDWLN�NDGÕQODU�LoLQ�PHWUR-
QLGD]RO����J�Q����WHGDYLVL�|QHULOPHNWHGLU�������������

9XOYDMLQDO� .DQGLGL\D]LV� �99.��� %9¶GHQ� VRQUD� HQ� VÕN� J|U�OHQ�
YDMLQLW�W�U�G�U�YH�HQ�VÕN�QHGHQL�NDQGLGD�DOELFDQVGÕU������������
'�Q\DGD�99.� J|U�OPH� VÕNOÕ÷Õ��� ������ DUDVÕQGDGÕU� YH� NDGÕQ�
KD\DWÕQÕQ�IDUNOÕ�G|QHPOHULQGH�J|U�OPH�RUDQODUÕ�GH÷LúNHQOLN�J|V-
WHUPHNWHGLU��3XEHUWH�|QFHVL�YH�PHQRSR]�VRQUDVÕ�G|QHPGH�|VW-
URMHQ�D]OÕ÷ÕQD�ED÷OÕ�HQIHNVL\RQ�RUDQÕ�GDKD�D]GÕU����������$UDú-
WÕUPDODU�NDGÕQODUÕQ�\DNODúÕN�������¶LQLQ�\DúDPODUÕ�ER\XQFD�HQ�
D]�ELU�NH]�99.�JHOLúWLUGL÷LQL�J|VWHUPHNWHGLU����������*HQHOOLNOH�
SH\QLULPVL�\D�GD�V�W�NHVL÷L�úHNOLQGH�WDULI�HGLOHQ�\R÷XQ�NÕYDPOÕ�
DNÕQWÕ�YH�NDúÕQWÕ�PHYFXWWXU��.DúÕQWÕ��99.¶LQ�EDVNÕQ�VHPSWRPX-
GXU�DQFDN�NDúÕQWÕVÕ�RODQ�W�P�NDGÕQODU�99.¶GHQ�PX]GDULS�GH÷LO-
GLU�������ùLND\HWOHU�VÕFDNWD�YH�JHFHOHUL��|]HOOLNOH�GH�SUHPHQVWUX-
DO�G|QHPGH�GDKD�EHOLUJLQGLU���������

99.� HW\RORMLVLQGH� \HWHUVL]� KDYDODQGÕUPD\D� QHGHQ� RODQ� GDU�
YH�QD\ORQ� Lo�oDPDúÕUÕ�JL\PHN��YDMLQDO�GXú�� LPP�QRVXSUHV\RQ�
LODoODUÕ�YH�UDKLP�LoL�DUDo��5ø$��NXOODQÕPÕ�JLEL�oHúLWOL�IDNW|UOHU�\HU�
DOPDNWDGÕU��&LQVHO�DNWLYLWH�VÕNOÕ÷ÕQÕQ� ID]OD�ROPDVÕ�� ORNDO�YDMLQDO�
LPP�Q�\HWPH]OLN��WDPSRQ�NXOODQÕPÕ�YH�RUDO�VHNV�LVH�GL÷HU�QH-
GHQOHUGHQGLU��%XQXQOD�ELUOLNWH��EX�IDNW|UOHULQ�KHU�ELULQLQ�WHNUDU-
OD\DQ� YXOYRYDMLQDO� NDQGLGL\D]LV� �799.�� LQVLGDQVÕ� �]HULQGH�ELU�
HWNLVL�RODELOLU� �����799.��ELU�\ÕOOÕN�ELU�V�UH� LoHULVLQGH�G|UW�YH\D�
GDKD� ID]OD� 99.� G|QHPL� RODUDN� WDQÕPODQÕU�� 799.� NDGÕQODUGD�
VHPSWRPODUÕQ�úLGGHWL�RUWD�LOD�úLGGHWOL�DUDVÕQGD�GH÷LúLU�YH�������
\Dú�JUXEX�HQ�\�NVHN�SUHYHODQVD�VDKLSWLU�������5LVN�JUXEXQGD-
NLOHU���GL\DEHWOL�NDGÕQODU���WHNUDUOD\DQ�DNFL÷HU�YH\D�LGUDU�\ROX�HQ-
IHNVL\RQODUÕ�LoLQ�VÕN�DQWLEL\RWLN�NXOODQDQODU��NLVWLN�¿EUR]OX�YH�VÕN�
VÕN�99.�|\N�V��RODQ�NDGÕQODUGÕU� �����������799.��NDGÕQODUGD�
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VWUHV�\DUDWDQ�YH�\DúDP�NDOLWHVLQL�FLGGL�úHNLOGH�ROXPVX]�HWNLOH-
\HELOHQ��J�oWHQ�G�ú�U�F��X]XQ�V�UHOL�ELU�GXUXPGXU��799.�X]XQ�
V�UHOL� EDVNÕOD\ÕFÕ� DQWLIXQJDO� WHGDYL� LOH� NRQWURO� HGLOHELOLU�� DQFDN��
ED]HQ�WHGDYLVL�]RUGXU�������

.DQGLGD�W�UOHUL�GHUL�YH�YDMHQ�QRUPDO�ÀRUDVÕQGD�EXOXQGX÷X�LoLQ�
&<%(�RODUDN�HOH�DOÕQPD]�YH�Hú�WHGDYLVL�|QHULOPH]���������99.�
|QOHPHN� LoLQ� \DSÕODQ� DúÕ� oDOÕúPDODUÕ� XPXW� YDDW� HGLFLGLU�� $úÕ�
NOLQLN�RODUDN�GH÷HULQL�NDQÕWODUVD��HWNLOHQHQ�NDGÕQODUD�E�\�N�ELU�
ID\GD�VD÷OD\DFDNWÕU� ������*HEHOL÷LQ�VRQ�DOWÕ�KDIWDVÕQGD��GLNH\�
JHoLú� LOH�\HQLGR÷DQGD�RUDO�SDPXNoXN�YH�EHEHN�EH]L�GHUPDWL-
WL� ULVNLQL� D]DOWPDN� LoLQ� NDGÕQODUD� DQWLIXQJDO� WHGDYL� YHULOPHOLGLU�
������ 799.� \�NVHN� SUHYHODQVÕ�� |QHPOL� PRUELGLWHVL� �UHWNHQOLN�
ND\EÕQGDQ� ND\QDNODQDQ� HNRQRPLN� ND\ÕSODUÕ� QHGHQL\OH� HWNLOH-
QHQ�NDGÕQODU� LoLQ�GDKD�L\L�o|]�POHU�YH�GDKD�L\L�EDNÕP�NDOLWHVL�
JHUHNWLUPHNWHGLU�

7ULFKRPRQDV�9DMLQDOLV��79���79�PXKWHPHOHQ�G�Q\DGD�HQ�\D\-
JÕQ�YLUDO�ROPD\DQ�&<%(¶GLU��+,9�EXODúÕQÕ�NROD\ODúWÕUÕU�YH�GL÷HU�
&<%(�LOH�ELUOLNWH��NODPLG\D��JRQRUH�YH�VL¿OL]��J|U�OPH�RODVÕOÕ÷Õ�
\�NVHNWLU� ������79�SDUD]LWOHUL�� KHU� LNL� FLQVWH�GH�J|U�O�U��79� LOH�
HQIHNWH�HUNHNOHULQ�oR÷XQOX÷X�NOLQLN�EHOLUWL� YHUPH]�YH��UHWUDOD-
UÕQGD�EXOXQDQ�HQIHNVL\RQX� NDGÕQ� SDUWQHUOHULQH� WDúÕUODU� YH� ND-
GÕQODUGD�KDVWDOÕN�EHOLUWLOHUL�GDKD�ID]OD�RUWD\D�oÕNDU��79�HQIHNVL-
\RQX�SUHYDODQVÕ�\DúOD�ELUOLNWH�DUWPDNWD�YH�VL\DKL�ÕUN�NDGÕQODUGD�
GDKD� ID]OD�J|U�OPHNWHGLU� ��������� �79�EHOLUWLOHUL� DUDVÕQGD�VDUÕ�
\HúLO� UHQNWH� DNÕQWÕ�� YXOYDGD� NDúÕQWÕ�� VHUYLNVWH� oLOHN� J|U�Q�P��
JLEL� |QHPOL� EXOJXODU�PHYFXWWXU��79�HQIHNVL\RQXQXQ�HQGRPHW-
ULW� YH� SHOYLN� LQÀDPDWXDU� KDVWDOÕN� �3,+�� YH� LQIHUWLOLWH� JHOLúWLUPH�
RODVÕOÕ÷Õ�\�NVHNWLU��*HEHOLNWH�79�HQIHNVL\RQXQXQ��HUNHQ�GR÷XP�
YH�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ�EHEHN�GR÷XPXQD�QHGHQ�RODELOHFH÷L�
ELOGLULOPLúWLU�������79�G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ�YH�HUNHQ�GR÷XP�JLEL�
ROXPVX]�JHEHOLN�VRQXoODUÕQD�QHGHQ�ROGX÷X�LoLQ�JHEHOLN�G|QH-
PLQH�EDNÕOPDNVÕ]ÕQ�VHPSWRPDWLN�JHEHOHU�PXWODND� WHGDYL�HGLO-

PHOLGLU������0HWURQLGD]RO�YH�WLQLGD]RO��79�HQIHNVL\RQODUÕQÕQ�HWNLOL�
WHGDYLVL�LoLQ�RQD\ODQPÕú�DQWLPLNUREL\DO�LODoODUGÕU���������7HGDYL-
GH�KDVWDODU�FLQVHO�SDUWQHUL�LOH�EHUDEHU�WHGDYL�HGLOPHOL�YH�WHGDYL�
V�UHVLQFH�LOLúNL�\DVDNODQPDOÕ�YH\D�HWNLOL��GR÷UX�NRQGRP�NXOODQÕ-
PÕ�|QHULOPHOLGLU����������$\UÕFD�HUNHN�V�QQHWL�GH��KHP�V�QQHWOL�
HUNHNOHUGH�KHP�GH�NDGÕQ�VHNV�SDUWQHUOHULQGH�HQIHNVL\RQ�ULVNLQL�
D]DOWDELOLU������

1RQ�HQIHNVL\|]� 9DMLQLWOHU�� 9DMLQLW� W�UOHUL� HQIHNVL\|]� YH\D�
QRQ�� HQIHNVL\|]� YDMLQLWOHU� RODUDN� VÕQÕÀDQGÕUÕOÕU� ������.DGÕQODUÕQ�
���¶GD� NHVLQ� RODUDN� WDQÕPODQPÕú� ELU� YDMLQLW� HWNHQL� \RNWXU� YH�
EX� GXUXP�QRQ�HQIHNVL\|]� YDMLQLW� RODUDN� WDQÕPODQPDNWDGÕU�� %X�
NDGÕQODU�� LUULWDQ� YH\D� DOOHUMLN�� LQÀDPDWXDU�� � DWUR¿N� YDMLQLW� YH\D�
¿]\RORMLN� DNÕQWÕ� JLEL� oHúLWOL� NRúXOODUD� VDKLS�RODELOLU�� øQÀDPDWXDU�
YDMLQLW�� PHQRSR]� YH\D� SHULPHQRSR]DO� NDGÕQODUGD� ROGX÷X� JLEL�
G�ú�N�|VWURMHQ�VHYL\HOHUL� LOH� LOLúNLOLGLU� �����(QIHNVL\|]�ROPD\DQ�
\DQL�QRQ�HQIHNVL\|]�YDMLQLWOHULQ��Lo�oDPDúÕUODUD�GX\DUOÕOÕN��NDGÕQ�
KLM\HQ� �U�QOHUL�� YDMLQDO� GXúODU�� VSHUP� |OG�U�F�OHU� YH� PHVOHNL�
PDUX]L\HW�JLEL�oHúLWOL�IDNW|UOHUGHQ�ND\QDNODQDELOHFH÷L�G�ú�Q�O-
PHNWHGLU��$\UÕFD�WDPSRQ�NXOODQÕPÕ��KLM\HQLN�SHGOHUGHQ�ND\QDN-
ODQDQ�WDKULúOHU��KLSR|VWURMHQL]P�JLEL�KRUPRQDO�IDNW|UOHU��5ø$�NXO-
ODQÕPÕ��YDMLQD\D�VRNXODQ�WUDYPDWLN�\DEDQFÕ�FLVLPOHU��GDU�YH�VÕNÕ�
NRW�SDQWRODQODU�VRQXFX�YXOYDQÕQ�V�UW�QPHVLQGHQ��ND\QDNODQDQ�
NRQWDNW�GHUPDWLWL�JLEL�L\DWURMHQLN�QHGHQOHU��SHVHUOHU�YH�NLP\DVDO�
�U�Q�NXOODQÕPODUÕ�GD�QRQ�HQIHNVL\|]�YDMLQLWOHULQ�VHEHSOHULQGHQ-
GLU�������øQÀDPDWXDU�YDMLQLWLQ�QHGHQLQL�YH�WHGDYLVLQL�GDKD�L\L�ND-
UDNWHUL]H�HWPHN�LoLQ�GDKD�ID]OD�DUDúWÕUPD\D�LKWL\Do�YDUGÕU��%D]Õ�
oDOÕúPDODU�� WRSLNDO� NOLQGDPLVLQ� YH\D� VWHURLGOHULQ� X\JXODQPD-
VÕ\OD�VHPSWRPODUGD�L\LOHúPH�ROGX÷XQX�J|VWHUPLú��DQFDN�LGHDO�
WHGDYL�V�UHVL�YH�ELU�DMDQÕQ�GL÷HULQH��VW�QO�÷��EHOLUOHQPHPLúWLU�
������9DMLQLW�W�UOHUL��HWNHQ��EHOLUWLOHUL��SUHYHODQV�YH�ULVN�IDNW|UOHUL�
|]HOOLNOHUL�7DEOR��¶�GH�|]HW�KDOLQGH�YHULOPLúWLU�

�7DEOR����9DMLQLW�7�UOHUL�YH�g]HOOLNOHUL���������������
7DQÕ� (WNHQ� Prevelans %HO൴UW൴OHU 5൴VN�IDNW|UOHU൴�

%DNWHU൴\HO�YDM൴Q൴W��

$QDHURE൴N�EDNWHU൴��*DUGQH-
UHOOD�YDM൴QDO൴V�

0RE൴OXQFXV��hUHSOD]PD��
0൴NRSOD]PD�

�������

.|W��NRNX��d�U�N�EDOÕN�NR-
NXVX���൴QFH�KRPRMHQ�DNÕQWÕ��
DNÕQWÕQÕQ�FLQVHO�LOLúNL�YH�
PHQVWUXDV\RQ�VRQUDVÕ�DUW-
PDVÕ�SHOY൴N�UDKDWVÕ]OÕN

'�ú�N�VRV\RHNRQRP൴N�
GXUXP��YDM൴QDO�GXú��V൴JDUD���
E൴UGHQ�ID]OD�VHNV�SDUWQH-
U൴��NRQGRP�NXOODQPDPD���
OH]E൴\HQ�൴O൴úN൴��V൴\DK�ÕUN��
ÀRUDGD�ODNWREDV൴OOHU൴Q�
D]DOPDVÕ

9XOYRYDM൴QDO�NDQ-
G൴GD�YDM൴Q൴W൴

.DQG൴GD�DOE൴FDQV�YH�G൴÷HU�
W�UOHU൴ ������

9XOYDU�NDúÕQWÕ��\DQPD�EH-
\D]��SH\Q൴U൴PV൴�\R÷XQ�NÕ-
YDPGD�DNÕQWÕ�YXOYDU�HU൴WHP�
YH�|GHP��G൴]�U൴��G൴VSDURQ൴��
NRNX�\RN

$QW൴E൴\RW൴N�NXOODQÕPÕ��
JHEHO൴N��G൴\DEHW��$,'6��
NRUW൴NRVWHUR൴G�NXOODQÕPÕ��
G൴÷HU�൴PPXQRVXSUHV\RQ
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9$-ù1ù7/(5�.$',1/$5,1�*h1/h.�<$ú$0,1,�
1$6,/�(7.ù/ù<25"
7HNUDUOD\DQ�YDMLQDO�HQIHNVL\RQODU�NDGÕQODUÕQ�VRV\DO��FLQVHO��NLúL-
VHO�YH\D�Lú�LOLúNLOHULQL�YH�\DúDP�NDOLWHOHULQL�ROXPVX]�\|QGH�HWNL-
OHPHNWHGLU��.DGÕQODU��WHNUDU�HGHQ�VHPSWRPODU�\�]�QGHQ�XWDQo�
YH�KD\DO� NÕUÕNOÕ÷Õ� \DúDPDNWD� KHP�|]HO� \DúDPODUÕQGD�KHP�GH�
oDOÕúPD�\DúDPODUÕQGD�HQJHOOHQGLNOHULQL�KLVVHWPHNWHGLUOHU��.|W��
NRNXOX�DNÕQWÕ��NHQGLOHULQGH�VRV\DO�L]RODV\RQ�KLVVHWPHOHULQH�QH-
GHQ�ROPDNWDGÕU������������7HNUDUOD\DQ�VHPSWRPODU�GHSUHV\RQD�
YH� DQNVL\HWH\H� QHGHQ� RODELOLU� ������ $UDúWÕUPDODU� GHSUHV\RQ��
DQNVL\HWH�YH�VWUHV�WDQÕVÕ�DODQ�ELUH\OHUGH�FLQVHO�LúOHY�ER]XNOXNOD-
UÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�ROGX÷XQX�J|VWHUPLúWLU��$\QÕ�]DPDQ-
GD�GHSUHV\RQ��oDUHVL]OLN��XPXWVX]OXN�YH�VWUHVOL�\DúDP�ROD\ODUÕ��
ELUH\OHULQ� ED÷ÕúÕNOÕN� VLVWHPOHULQL� EDVNÕOD\DUDN� HQIHNVL\RQODUÕQ�
WHNUDUÕQD�\RO�DoDELOPHNWHGLU�����

9DMLQDO� HQIHNVL\RQODUGDNL� DQRUPDO� N|W�� NRNX� �o�U�N� EDOÕN�� YH�
DUWPÕú� DNÕQWÕ� VHPSWRPODUÕ� NDGÕQODUÕQ� NHQGLOHULQL�� � ³NLUOL´� ³XWDQ-
GÕUDQ�´��³PDKFXS´���KLVVHWWLUGL÷LQL�YH�GL÷HU�NLúLOHULQ�N|W��NRNX�YH�
DQRUPDO�DNÕQWÕODUÕQÕ�IDUN�HGHFHNOHUL�NRQXVXQGD�WHGLUJLQ�ROGXNOD-
UÕQÕ�ELOGLUPLúWLU��6HPSWRPODUÕQ�UDKDWVÕ]�HGLFL�ROPDVÕ��NDGÕQODUÕQ�
NLúLVHO�RODUDN�NHQGLQL�WHPL]�KLVVHWPHPHVL�YH�L÷UHQo�DOJÕODPDVÕ�
VRQXFX�� � NHQGLQLQ� N|W�� NRNWX÷XQX� G�ú�QHUHN� NHQGLQL� NRQWURO�
HWPHN� LoLQ�V�UHNOL� WXYDOHWH�JLGHELOLU�� �%X�GXUXP�NHQGLOHULQL� LWLFL�
YH�J�YHQVL]�KLVVHWPHOHULQL�VD÷OD\DUDN�NHQGLQH�RODQ�J�YHQOHULQL�
YH�|]VD\JÕODUÕQÕ�ROXPVX]�HWNLOH\HELOLU��1HJDWLI�ELU�EHGHQ�LPJHVL��
G�ú�N�EHQOLN�VD\JÕVÕ�YH�KD\DO�NÕUÕNOÕ÷Õ�XPXWVX]�KLVVHWWLULS��]J�Q�
YH�GHSUHVLI�\DSDELOLU� ������������9DMLQDO�HQIHNVL\RQODUÕQ�VHPS-

WRPODUÕ�D\QÕ�]DPDQGD�NDGÕQÕQ�FLQVHO�\DúDPÕQÕ�ROXPVX]�\|QGH�
HWNLOHPHNWHGLU��.DGÕQODUÕQ�HQ�E�\�N�NRUNXVX�FLQVHO�HúOHULQ�µNR-
NX\X¶� IDUN�HGHFH÷L�ND\JÕVÕGÕU��(úOHUL\OH�FLQVHO� LOLúNLGH�EXOXQDQ�
NDGÕQODU���LOLúNL�HVQDVÕQGD�VÕNÕOJDQ�YH�XWDQJDo�KLVVHWWLNOHULQL�YH�
JHYúH\LS�VHNVWHQ�]HYN�DOPDGÕNODUÕQÕ�ELOGLUPLúOHUGLU��.DGÕQODUÕQ�
FLQVHO�DNWLYLWH\H�JLUHPH\HFHN�NDGDU�XWDQo�GX\PDODUÕ�� �QHJDWLI�
EHGHQ�LPDMÕ�FLQVHO�SDUWQHU�LOH�\DNÕQ�ROPDODUÕQÕ�YH�FLQVHO�LOLúNL\H�
WHúYLNLQL� D]DOWÕU��.|W�� NRNX\D� VDKLS� NDGÕQODUGD� FLQVHO� LOLúNL� VÕ-
UDVÕQGD�YH\D�VRQUDVÕQGD�NRNX�IDUNHGLOHELOLU��&LQVHO�SDUWQHUOHULQ�
VHPSWRPODUÕQÕ�IDUN�HWPHOHULQGHNL�XWDQoODUÕ�YH�NRUNXODUÕ��FLQVHO�
LOLúNLGHQ�WDPDPHQ�NDoÕQPDODUÕQD�QHGHQ�RODELOLU�����������³.RNX�
JHUoHNWHQ�N|W���ø÷UHQo�ROGX÷X�NDGDU�XWDQo�YHULFL��'ÕúNÕ�JLEL��%X�
NDGDU�N|W���g]HOOLNOH�DGHW�VRQUDVÕ�ROX\RU��*HEHOLNWH�ELOH��(úLP�
NRNXGDQ�HWNLOHQGL���øo�oDPDúÕUÕ�VÕN�GH÷LúWLUL\RUXP�YH�J�QO�N�SHG�
NXOODQÕ\RUXP´�����\Dú����������.DGÕQODUÕQ�EDúNDODUÕQÕQ�DQRUPDO�
NRNXODUÕQÕ�WHVSLW�HGHFH÷L�NRQXVXQGDNL�HQGLúHOHUL�VRV\DO�YH�oD-
OÕúPD� \DúDPODUÕQÕ� GD� ROXPVX]� HWNLOHPHNWHGLU�� � %D]Õ� NDGÕQODU�
H÷OHQFH�HWNLQOLNOHUL�\DSPD�YH�VRV\DO�GXUXPODUGDQ�NDoÕQPD��GL-
÷HUOHULQLQ�NRNX\X�IDUN�HGHFH÷LQGHQ�NRUNWXNODUÕ�LoLQ�EDúNDODUÕQD�
oRN�\DNÕQ�GXUPD�YH\D�RWXUPDNWDQ�NDoÕQPDNWDGÕUODU����������

7HNUDUOD\DQ� 7%9� YH\D� 799.� HQIHNVL\RQODUÕQGD� NDGÕQODUÕQ�
oR÷XQOX÷X� Q�NV�� NRQWURO� HWPH�HNVLNOL÷L� VRQXFX� NDUPDúD�� oD-
UHVL]OLN�YH�KD\DO�NÕUÕNOÕ÷Õ�\DúDPDNWDGÕU��³<DQL�JHUoHNWHQ�NDIDP�
NDUÕúWÕ��EX�\�]GHQ�KHU�úH\�NDIDPGDQ�JHoWL��5ø$�PÕ"��(UNHN�DU-
NDGDúÕP�EHQL�DOGDWWÕ�YH�ELU�úH\�PL�EXODúWÕUGÕ"�<DQOÕú�ELU�úH\�PL�
\DSWÕP"�2UDGD�ELU�WDPSRQ�PX�XQXWWXP"�6DEXQXPX�GH÷LúWLUGLP�
PL"�.DIDP�NDUÕúWÕ�JLEL��$\QHQ�³%XQX�\DSPDN�LoLQ�QH�\DSWÕP"´�

7U൴NRPRQDV�

YDM൴Q൴W൴�
7U൴NRPRQDV�YDM൴QDO൴V ������

%RO�P൴NWDUGD�\Hú൴O�VDUÕ�
DNÕQWÕ��N|W��NRNX��NDúÕQWÕ��
G൴]�U൴��G൴VSDURQ൴��VHUY൴NVWH�
o൴OHN�J|U�QW�V�

'�ú�N�VRV\RHNRQRP൴N�
GXUXP��oRN�HúO൴O൴N��G൴÷HU�
&<%(��NRUXQPDVÕ]�F൴QVHO�
൴O൴úN൴��X\XúWXUXFX�YH\D�
V൴JDUD�NXOODQÕPÕ

1RQHQIHNV൴\|]�
YDM൴Q൴WOHU

�$WURI൴N��
øUULWDQ�$OOHUM൴N��
øQÀDPDWXDU�YDM൴Q൴W��

$WURI൴N

�gVWURMHQ�

(NV൴NO൴÷൴�

�����

øQFH��EH\D]�DNÕQWÕ��൴QFH��
JHYUHN���NXUX��YDM൴QDO�PX-
NR]D���G൴VSDURQ൴

0HQRSR]��HP]൴UPH��RR-
IHUHNWRP൴��UDG\RWHUDS൴��
NHPRWHUDS൴��൴PP�QRORM൴N�
ER]XNOXNODU��SUHPDW�U�
RYHU�\HWPH]O൴÷൴��HQGRNU൴Q�
ER]XNOXNODU��DQW൴|VWURMHQ�
൴ODoODU

øUULWDQ�$OHUM൴N��WDKU൴ú�YH\D�

DOHUM൴N�UHDNV൴\RQ
<DQPD��D÷UÕ���YXOYDU�HU൴WHP

6DEXQODU��WDPSRQODU��SUH-
]HUYDW൴I�YH\D�G൴\DIUDPODU��
VSHUP��VHNV�R\XQFDNODUÕ��
SHVHUOHU��WRS൴NDO��U�QOHU��
YDM൴QDO�GXú���൴ODoODU��J൴\-
V൴OHU

DWRS൴N�|\N�

øQÀDPDWXDU�YDM൴Q൴W��PXKWH-
PHOHQ�RWR൴PP�Q�

3�U�ODQ�YDM൴QDO�DNÕQWÕ��\DQ-
PD��G൴VSDURQ൴

'�ú�N�|VWURMHQ�VHY൴\HV൴���
YDM൴QDO�DWURI൴�YH�൴QÀDPDV-
\RQ
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'HGLP������\Dú�´��������%9¶OL�NDGÕQODUÕQ�\DúDGÕNODUÕ�SVLNRVRV\DO�GHQH\LPOHUGHQ�DOÕQWÕODU�7DEOR��¶GH�YHULOPLúWLU��

7DEOR����9DMLQLWOL�NDGÕQODUÕQ�SVLNRVRV\DO�GHQH\LPOHULQGHQ�DOÕQWÕODU�����������

.൴UO൴ �.൴UO൴�K൴VVHG൴\RUXP��+HU�]DPDQ�GXú�DOPDN�൴VW൴\RUXP�o�QN��VDGHFH�K൴VVHG൴\RUXP��
E൴OP൴\RUXP��NHQG൴P൴�N൴UO൴�K൴VVHG൴\RUXP��8WDQo�YHU൴F൴�YH«�EXQGDQ�JHUoHNWHQ�KRú-
ODQPÕ\RUXP��(YHW�NRUNXQo�����\Dú��

8WDQJDo�ROPD�YH�XWDQPD� �6|\OHG൴÷൴P�J൴E൴��XWDQo�YHU൴F൴�o�QN��QH�]DPDQ�EDúODGÕ÷ÕQÕ�KHU�]DPDQ�E൴OP൴\RUXP�
YH�HYHW��EX�\�]GHQ«�2OGXNoD�XWDQo�YHU൴F൴�RODE൴O൴\RU�����\Dú��

.Õ]JÕQ ��%HQ൴�V൴Q൴UOHQG൴U൴\RU��o�QN��À|UW�HWPHP൴�UDQGHYXODUÕPÕ�NÕVÕWOÕ\RU�YH�V൴Q൴UOHQ൴\R-
UXP������\Dú�

øoLQH�NDSDQÕN�
�.HQG൴Q൴]൴�VÕNÕOJDQ�K൴VVHWW൴U൴\RU��NHV൴QO൴NOH�����\DúÕQGD��

5DKDWVÕ]�HG൴F൴�
�dRN�UDKDWVÕ]�HGLFL��L÷UHQo�JHOL\RU��o�QN��NRNXVX�YH�DNÕQWÕVÕ�EHQL�oRN�WHWLNWH�WXWX\RU��
ELOPL\RUXP�� LQVDQODUÕQ�HWUDIÕQGD�ROPDVÕQGD�NHQGLPL�oRN�UDKDWVÕ]�KLVVHGL\RUXP���
���\Dú��

6D÷OÕNVÕ]�YH\D�N|W��K൴VVHWPH�� �5XK�KDO൴P�IDUNOÕ��HYHW�R�NDGDU�PXWOX�GH÷൴O൴P��UDKDWVÕ]ÕP�YH�EHQ൴POH�൴OJ൴O൴�E൴U�VRUXQ�YDU������\Dú�

'X\JXVDO�VÕNÕQWÕ �<DQ൴�I൴]൴NVHO�\|QGHQ�]D\ÕÀDWÕFÕ�GH÷൴O��]൴K൴QVHO�YH�GX\JXVDO�RODUDN�]D\ÕÀDWÕFÕ��]൴K൴Q-
VHO�RODUDN�WHNUDU�WHNUDU�G�ú�Q�\RUVXQ��EX�GXUXPX�GDKD�GD�N|W�OHúW൴U൴\RU������\Dú��

%LUH\OHU�KD\DWODUÕQGD�ELU�NUL]�GXUXPX�YH\D�HPRV\RQHO�JHUJLQOLN�
\DúDGÕNODUÕQGD�DLOH��\HOHUL�YH�DUNDGDúODUÕQGDQ�\DUGÕP�YH�GHV-
WHN�J|UPHN� LVWHUOHU��6RV\DO�GHVWHN�G�]H\L�G�ú�N�RODQ�YH�VWLJ-
PD\D�PDUX]� NDODQ�ELUH\OHULQ� GHSUHV\RQD�GDKD�\DWNÕQ�ROGX÷X�
VRQXFXQD� XODúÕOPÕúWÕU�� &<%(� RODQ� ELUH\OHU� WRSOXP� WDUDIÕQGDQ�
VWLJPDWL]H�HGLOHUHN� VRV\DO� GHVWHN�G�]H\OHUL� D]DOPDNWD� YH� \D-
úDP�NDOLWHVL�ROXPVX]�HWNLOHQPHNWHGLU��.LúLOHULQ�KLVVHWWLNOHUL�GDP-
JDODQPD� QHGHQL\OH� úLND\HWOHULQLQ� ELU� NÕVPÕQÕ� VD÷OÕN� SURIHV\R-
QHOOHULQH�V|\OHPHGLNOHUL�LIDGH�HGLOPLúWLU���������%X�GXUXP�VD÷OÕN�
KL]PHWOHULQGHQ�\DUDUODQÕOPDVÕQD�GD�HQJHO�RODELOLU�

9$-ù1ù7/(5'(�$/7(51$7ù)�7('$9ù�<$./$ú,0/$5,
9DMLQDO� 0LNUREL\RWD�� 0LNUREL\RWD�� LQVDQ� Y�FXGXQGD� VD÷OÕN� YH�
KDVWDOÕN�DUDVÕQGDNL�GHQJHGH�|QHPOL�ELU� URO�R\QDPDNWDGÕU��9D-
MLQD�LQVDQ�PLNUREL\DWD�KDELWDWODUÕQGDQ�ELULGLU�YH�VD÷OÕN��]HULQGH�
|QHPOL�HWNLOHUL�ROGX÷X�ELOLQHQ�oRN�VD\ÕGDNL�EDNWHUL�W�UOHULQL�EDUÕQ-
GÕUÕU��hUHPH�oD÷ÕQGDNL�NDGÕQODU� ODNWREDVLOOHULQ�HJHPHQ�ROGX÷X�
ELU� YDMLQDO�PLNUREL\RWD\D� VDKLSWLU�� 9DMLQDO� 3+¶Õ� NRQWURO� HGHUHN��
JOLNRMHQL�ODNWLN�DVLGH�LQGLUJH\HUHN�YDMLQDO�HQIHNVL\RQODUÕQ�|QOHQ-
PHVLQGH�|QHPOL�URO�R\QDU��9DMLQDO�PLNUREL\RWD��NDGÕQ�VD÷OÕ÷Õ�YH�
|]HOOLNOH� �UHPH� oD÷ÕQGDNL� NDGÕQODU� LoLQ� ROGXNoD� |QHPOLGLU�� %X�
PLNUREL\DO�oHúLWOLOLN�ÕUN��HWQLN�N|NHQ��JHEHOLN��KRUPRQDO�GH÷LúLN-
OLNOHU��FLQVHO�DNWLYLWHOHU��KLM\HQ�X\JXODPDODUÕ�YH�GL÷HU�NRúXOODUGDQ�
HWNLOHQLU�������������9DMLQDO�PLNURSODU�DUDVÕQGDNL�GHQJH�YH�HWNL-
OHúLPOHU��VD÷OÕNOÕ�ELU�YDMLQDO�PLNUR�RUWDP�LoLQ�NULWLN�|QHPH�VDKLS-
WLU��%X�GHQJH�ER]XOGX÷XQGD�YDMLQDO�HQIHNVL\RQODU�YH�JHEHOLNWH�
SHULQDWDO� NRPSOLNDV\RQODUOD� LOLúNLOLGLU�� 9DMLQDO� HQIHNVL\RQODUGDQ�
IDUNOÕ� RODUDN�� JHEHOLN� VÕUDVÕQGD� \D\JÕQ� J|U�OHQ� DHURELN� YDMLQLW�

�$9���DHURELN�HQWHULN�EDNWHUL�LoHUHQ�DQRUPDO�YDMLQDO�PLNURÀRUD��
DUWPÕú� YDMLQDO� LQÀDPDV\RQ� YH� \HWHUVL]� HSLWHO� ROJXQODúPDVÕ� LOH�
NDUDNWHUL]HGLU��$9�WHGDYL�EDúDUÕVÕ]OÕ÷ÕQD��SUHWHUP�GR÷XP��HUNHQ�
PHPEUDQ� U�W�U�� YH� IHWDO� HQIHNVL\RQ� JLEL� SHULQDWDO� NRPSOLNDV-
\RQODUD�QHGHQ�RODELOLU� ������$9¶LQ�ROXPVX]�JHEHOLN�VRQXoODUÕQÕ�
|QOHPHN�LoLQ�JHEHOLN�VÕUDVÕQGD�YDMLQDO�PLNUREL\RWD�GH÷HUOHQGLU-
PHOHULQH�|QHP�YHULOPHVL�JHUHNPHNWHGLU��$QRUPDO�YDMLQDO�ÀRUDVÕ�
RODQ� NDGÕQODU�� SUREL\RWLNOHULQ� RUDO� YH\D� YDMLQDO� NXOODQÕPÕQGDQ�
ID\GD�J|UHELOLU�������9DMLQDO�PLNUREL\RWDQÕQ�NDGÕQ�VD÷OÕ÷Õ��]HULQ-
GHNL�GHULQ�HWNLVL��KHPúLUHOHULQ�oHúLWOL�PLNUREL\DO�WRSOXOXNODUÕQ�WH-
PHO�\DSÕODUÕQÕ�YH�LúOHYOHULQL�DQODPDVÕQÕ�]RUXQOX�NÕOPDNWDGÕU���%X�
\�]GHQ�YDMLQDO�PLNUREL\RWDQÕQ�NDGÕQ�VD÷OÕ÷Õ�YH�|]HOOLNOH�YDMLQDO�
HQIHNVL\RQODU��]HULQH�HWNLVLQL�DUDúWÕUDQ�GDKD�NDOLWHOL�DUDúWÕUPD-
ODUD�LKWL\Do�YDUGÕU�

*HQLWDO�+LM\HQ�8\JXODPDODUÕ��9DMLQDO�HQIHNVL\RQODUÕQ�|QOHQPH-
VLQGH�JHQLWDO�KLM\HQLQ�VD÷ODQPDVÕ�HQ�|QHPOL�EDVDPDNWÕU��9DMLQD�
QRUPDOGH�NHQGLQH�DLW�VDYXQPD�VLVWHPL�LOH�]DUDUOÕ�PLNURRUJDQL]-
PDODUD�NDUúÕ�NHQGLQL�NRUXPDNWDGÕU��9DMLQD�VD÷OÕ÷Õ�YH�YDMLQDO�PLN-
UREL\RWD�JHQLWDO�KLM\HQ�X\JXODPDODUÕ��YDMLQDO�GXú��FLQVHO�DNWLYLWH��
LODoODU�� VLJDUD� YH� GL÷HU� IDNW|UOHUGHQ� HWNLOHQPHNWHGLU�� .DGÕQODU�
JHOHQHNVHO�� VRV\RN�OW�UHO� JLEL� oHúLWOL� QHGHQOHUOH� YDMLQDO� GXúX�
VÕN� NXOODQPDNWDGÕUODU� ��������hONHPL]GH� \DSÕODQ� oDOÕúPDODUGD��
YDMLQDO�GXú�X\JXODPDVÕ��\DQOÕú�WDKDUHWOHQPH�WXYDOHW�|QFHVL�YH�
VRQUDVÕ�HO�\ÕNDPDPD��PHQVWUXDV\RQ�KLM\HQ�HNVLNOL÷L��SDPXNOX�
Lo� oDPDúÕUÕ� NXOODQPDPD� JLEL� NDGÕQODUÕQ� \DQOÕú� JHQLWDO� KLM\HQ�
X\JXODPDODUÕQÕQ� ROGX÷XQX� J|VWHUPHNWHGLU� �������� .DGÕQODUÕQ�
\DSWÕ÷Õ�YDMLQDO�GXú�JLEL�\DQOÕú�YH�\HWHUVL]�JHQLWDO�KLM\HQ�X\JXOD-
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PDODUÕ�YDMLQDO�PLNUREL\RWD�oHúLWOLOL÷LQL�D]DOWPDNWD��YDMLQDO�ÀRUD\Õ�
ER]PDNWD�YH�|]HOOLNOH�%9�YH�GL÷HU�ELU�oRN�YDMLQDO�HQIHNVL\RQD�
QHGHQ�ROPDNWDGÕU�����������.DGÕQ��UHPH�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�
YH� JHOLúWLULOPHVL� LoLQ� GR÷UX� JHQLWDO� KLM\HQ� DOÕúNDQOÕNODUÕQÕQ� ND-
]DQGÕUÕOPDVÕ�VRQ�GHUHFH�|QHPOLGLU� �����/LWHUDW�UH�EDNÕOGÕ÷ÕQGD�
EX�DODQGD�\DSÕODQ�IDUNOÕ�oDOÕúPDODU�YDUGÕU��0HKWD�YH�DUN���������
\DSWÕ÷Õ�oDOÕúPDVÕQGD�\HQLGHQ�NXOODQÕODELOLU�KLM\HQLN�SHGOHULQ��WHN�
NXOODQÕPOÕN�SHGOHU�NDGDU�HWNLOL�ROGX÷X�D\QÕ�]DPDQGD�oHYUH�GRVWX�
YH�X\JXQ�PDOL\HWOL� ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU� ������/LWHUDW�U�
LQFHOHQGL÷LQGH� YDMLQDO� KLM\HQLQ� VD÷ODQPDVÕQGD� VDEXQ� NXOODQÕ-
PÕQD�\|QHOLN�IDUNOÕ�ELOJLOHU�\HU�DOPDNWDGÕU��%X��U�QOHULQ�NXOODQÕ-
PÕQÕQ�YDMLQD�ÀRUDVÕQÕ�ROXPVX]�HWNLOHPHVLQGHQ�GROD\Õ�|QHULOPH-
GL÷L� ELOLQPHNWHGLU� ������ .DUDDKPHW� YH� DUN��� \ÕOÕQGD�7�UNL\H¶GH�
\DSWÕ÷Õ� oDOÕúPDGD�NDGÕQODUÕQ�� oR÷XQXQ�SHULQH�KLM\HQLQL� ÕOÕN� VX�
YH�WXYDOHW�Nk÷ÕGÕ\OD�\DSWÕNODUÕ�EXQXQ�\DQÕQGD�G�ú�N�RUDQODUGD�
ROVD�GD�DQWLVHSWLN��ÕVODN�PHQGLO�YH�VDEXQ�NXOODQÕPODUÕQÕQ�ROGX÷X�
EHOLUOHQPLúWLU� ������dLQ¶GH�\DSÕODQ�ELU�oDOÕúPDGD� LVH�NDGÕQODUÕQ�
SHULQH�WHPL]OL÷LQL�VD÷ODPDN�LoLQ�KHU�J�Q�VX�LOH�YDMLQDO�GXú�X\JX-
ODGÕNODUÕ�WHVSLW�HGLOPLúWLU�������<DVVLQ�YH�DUN����������\DSWÕ÷Õ�ELU�
oDOÕúPDGD� LVH�� NDGÕQODUÕQ� SHULQH� WHPL]OLNOHULQL� VD÷ODPDGD� JH-
QHOOLNOH�VX�YH�|]HO�ELWNLVHO�\|QWHPOHU�NXOODQGÕNODUÕ�EHOLUOHQPLúWLU�
������.DGÕQODUGD�YDMLQDO�GXú�X\JXODPDODUÕQÕ�D]DOWPDN�YH�GR÷UX�
JHQLWDO�KLM\HQ�DOÕúNDQOÕNODUÕQÕ�ND]DQGÕUPDN�LoLQ�VD÷OÕN�SHUVRQHOL-
QH�|QHPOL�J|UHYOHU�G�úPHNWHGLU�

3UREL\RWLN� .XOODQÕPÕ�� 3UREL\RWLNOHU�� ³\HWHUOL� PLNWDUODUGD� X\JX-
ODQGÕ÷ÕQGD�NRQDNoÕ\D�VD÷OÕN� \DUDUÕ� VD÷OD\DQ�FDQOÕ�PLNURRUJD-
QL]PDODU´� RODUDN� WDQÕPODQPDNWDGÕU� ������ 3UREL\RWLNOHU� \D\JÕQ�
RODUDN� ODNWREDVLO� ROGX÷XQGDQ�YDMLQDO�PLNUREL\RPXQ�|QHPOL� ELU�
SDUoDVÕQÕ� ROXúWXUXU� YH� NDGÕQODUGD� |]HOOLNOH� �UHPH� oD÷ÕQGDNL�
YH� FLQVHO� DoÕGDQ�DNWLI� RODQ� NDGÕQODUGD�KHU� W�UO�� EDNWHUL��PDQ-
WDU�YH\D�IÕUVDWoÕ�HQIHNVL\RQD�NDUúÕ�NRUX\XFX�URO�R\QDU����������
1RUPDO�YDMLQDO�ÀRUDQÕQ�ER]XOPDVÕ�/DFWREDFLOOXV�ND\EÕQD�QHGHQ�
RODELOLU�YH�YDMLQDO�HQIHNVL\RQODUD�LOH�&<%(�NDUúÕ�GX\DUOÕ�KDOH�JH-
WLUHELOLU�������

%LOLPVHO�NDQÕWODU��SUREL\RWLNOHULQ�LQVDQ�VD÷OÕ÷Õ��]HULQGHNL�ROXPOX�
UROOHULQL�YH�HWNLVLQL�LOLúNLOHQGLUPLú�YH�LQVDQODUÕQ�VD÷OÕ÷ÕQÕ�YH�UHID-
KÕQÕ�JHOLúWLUPHN�LoLQ�SUREL\RWLN�W�NHWLPLQL�GHVWHNOHPHNWHGLU�������
&DQOÕ� ELU� PLNURRUJDQL]PD� RODUDN� WDQÕPODQDQ� SUREL\RWLNOHULQ�
\HWHUOL�PLNWDUGD�NXOODQÕPÕ� VD÷OÕN�DoÕVÕQGDQ�ROGXNoD� ID\GDOÕGÕU��
<D\JÕQ�RODUDN�YDMLQDO�HQIHNVL\RQODUÕQ� WHGDYLVL�YH\D�|QOHQPHVL�
LoLQ�VWDQGDUW��DQWLPLNUREL\DO�YH\D�DQWLIXQJDO�WHGDYLOHUH�HN�RODUDN�
NXOODQÕOÕUODU� ������9DMLQDO� \ROOD�X\JXODQDQ�NDSV�OOHULQ�NXOODQÕPÕ�
ORNDO�ODFWREDFLOOXV�\R÷XQOX÷XQX�DUWWÕUPDN�LoLQ�HWNLOL�ELU�\|QWHP-
GLU��2UDO� IRUPODUÕQ�HWNLQOLN�J|VWHUPHVL� LoLQ� LVH�JDVWUR�LQWHVWLQDO�
VLVWHP� ER\XQFD� E�W�QO�÷�Q� NRUXQPDVÕ� JHUHNLU�� 2UDO� IRUPODU�

������J�Q�LoLQGH�HWNL�J|VWHULUNHQ�YDMLQDO�IRUPODUGD��o�J�Q�LoH-
ULVLQGH� YDMLQDO� EDNWHUL\HO� NRORQL]DV\RQ�VD÷ODQPDNWDGÕU��$QFDN�
\DSÕODQ� oDOÕúPDODU� RUDO� IRUPODUÕQ� NXOODQÕPÕQGD� WHNUDUODPD�� GL-
UHQo�YH�X]XQ�G|QHP�NRUX\XFXOXN�DoÕVÕQGDQ�GDKD�L\L�VRQXoODU�
HOGH�HGLOGL÷LQL�J|VWHUPHNWHGLU��������gWH�\DQGDQ�$&2*���������
%9¶LQ� WHGDYLVL� YH� GHQJHOL� ELU� YDMLQDO�PLNUREL\RWD\Õ� V�UG�UPHN�
LoLQ�SUREL\RWLN�NXOODQÕPÕQÕ��YDMLQDO�YH\D�RUDO��LoLQ�WDYVL\H�HWPH-
PHNWHGLU������

3UREL\RWLNOHUL�GH÷HUOHQGLUHQ�VLVWHPDWLN�ELU�GHUOHPHGH��SUREL\R-
WLN�LoHUHQ�YH�YDMLQDO�RODUDN�X\JXODQDQ�ODNWREDVLOOHULQ�%9�WHGDYL-
VL�YH�|QOHQPHVL� LoLQ�NXOODQÕODELOHFH÷LQL�DQFDN�99.�WHGDYLVL�YH�
|QOHQPHVL� LoLQ�oRN�D]�HWNLOL�ROGX÷XQX�ELOGLUPLúWLU� ������%RKERW�
YH�DUN����������\DSWÕ÷Õ�oDOÕúPDGD�SUREL\RWLNOHULQ�NRQYDQVL\RQHO�
WHGDYLOHUOH� �QLWURLPLGD]ROOHU�� GHTXDOLQLXP� NORU�U�� WDPDPOD\ÕFÕ�
RODUDN�NXOODQÕOPDVÕQÕQ�7%9��]HULQGH�|QOH\LFL�ELU�HWNLVL�ROGX÷X�
J|]OHQPLúWLU� ������ %XJJLR� YH� DUN��� ������� \DSWÕ÷Õ� UDQGRPL]H�
NRQWUROO��oDOÕúPD��5.d�¶GD�LVH�99.�WHGDYLVL�YH�HUNHQ�GR÷XPXQ�
|QOHQPHVL�LoLQ�SUREL\RWLNOHULQ�DUWDQ�NXOODQÕPÕQD�UD÷PHQ��\DUDUOÕ�
ELU�HWNL�J|VWHUHQ�VD÷ODP�NDQÕWODU�D]�ROGX÷X��D\UÕFD�X\JXODPD�
\ROX��EHQLPVHQHQ�SUREL\RWLN�VXúX�YH�NXOODQÕP�V�UHVL�DoÕVÕQGDQ�
IDUNOÕ�oDOÕúPDODU�DUDVÕQGD�|QHPOL�|Oo�GH�IDUNOÕOÕNODU�ROGX÷X�VR-
QXFXQD�XODúÕOPÕúWÕU�������'ROD\ÕVÕ\OD�GDKD�\�NVHN�NDOLWHOL�DUDú-
WÕUPDODUD� LKWL\Do�ROGX÷X�PHVOHNL� GHUQHNOHULQ� MLQHNRORMLN�KDVWD-
OÕNODU� YH� HQIHNVL\RQODU� LoLQ� SUREL\RWLNOHULQ� QDVÕO�� QH� ]DPDQ� YH�
QDVÕO�NXOODQÕOPDVÕ�JHUHNWL÷LQL�WDQÕPOD\DQ�WDYVL\HOHU�\D\ÕQODPDVÕ�
JHUHNWL÷L�VRQXFXQD�YDUÕODELOLU�

<R÷XUW� .XOODQÕPÕ�� 3UREL\RWLN� RODQ� \R÷XUW� ELU� DQWL�HQIHNVL\RQ�
PDGGHVLGLU�� %D÷ÕúÕNOÕN� LOH� LOJLOL� KDVWDOÕNODUD�� EDNWHUL� YH�PDQWDU�
HQIHNVL\RQODUÕQD� NDUúÕ� NRUX\XFX� ROGX÷XQD� LQDQÕOPDNWDGÕU��<R-
÷XUW� ED÷ÕúÕNOÕN� VLVWHPLQLQ�GDKD�GLUHQoOL� ROPDVÕQD� \DUGÕPFÕ� RO-
PDNWDGÕU�� <R÷XUWWDNL� ID\GDOÕ� EDNWHULOHU�� YDMLQDO� HQIHNVL\RQGDQ�
NXUWXOPDN� LoLQ� P�NHPPHO� ELU� \|QWHPGLU�� %D÷ÕúÕNOÕN� VLVWHPL�
GLUHQoOL� ROGX÷XQGD�%9�YH�99.�HQIHNVL\RQODUÕQÕQ�SUHYDODQVÕQÕ�
D]DOWWÕ÷Õ�ELOLQPHNWHGLU��%LU�DQWLEL\RWLN�N�U��VÕUDVÕQGD�YH�VRQUD-
VÕQGD�\R÷XUW� W�NHWLOPHVL��Y�FXWWDNL� L\L�EDNWHULOHUL� WHNUDU�ND]DQ-
GÕUDELOLU�YH�YDMLQDGDNL�VD÷OÕNOÕ�ELU�ÀRUD�GHQJHVLQL�\HQLGHQ�VD÷-
OD\DELOLU��$\UÕFD�úHNHUOL�\R÷XUW�YDMLQDO�VD÷OÕ÷D�]DUDUOÕGÕU��o�QN��
úHNHU�PD\D�LoHULU�YH�PD\D�úHNHUGHQ�oR÷DOÕU��0H\YH�YH�PH\YH�
VXODUÕ��DONRO�YH�QLúDVWD�GDKLO�ROPDN��]HUH�NDQGLGD�HOLPLQH�HGLOH-
QH�NDGDU�W�P�úHNHU�ND\QDNODUÕQGDQ�NDoÕQÕOPDOÕGÕU�������0ÕVÕU¶GD�
�����\ÕOÕQGD�\DSÕODQ�ELU�oDOÕúPDGD�99.�WHGDYLVLQGH�\R÷XUW�NXO-
ODQÕPÕQÕQ� HWNLOHUL� LQFHOHQPLúWLU�� 6RQXo� RODUDN� \R÷XUW��PXNR]DO�
NDQGLGD�HQIHNVL\RQODUÕQD�NDUúÕ� ID\GDOÕ� RODQ�/DFWREDFLOOXV�$FL-
GRSKLOXV�JLEL�SUREL\RWLN�EDNWHULOHUL�YH�EXQODUÕQ�NDQGLGD�E�\�PH-
VLQL�EDVNÕOD\DUDN�ID\GDOÕ�HWNLOHULQL�LoHUGL÷L�YH�EX�QHGHQOH�\R÷XUW�
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DOÕPÕ�99.�VHPSWRPODUÕQÕ�KD¿ÀHWHELOHFH÷L�VRQXFXQD�XODúÕOPÕú-
WÕU��dDOÕúPD�VRQXFXQD�J|UH���J�QO�N�úHNHUVL]�E�\�N�ELU�EDUGDN�
\R÷XUW�DOÕPÕQÕQ��99.�VHPSWRPODUÕQÕ�KD¿ÀHWHELOHFH÷L�LIDGH�HGLO-
PLúWLU� ������ )DOFRQL�0FFDKLOO� YH� DUN��� ������\DSWÕ÷Õ� oDOÕúPDGD�
%9¶GH�J�QFHO�7$7�LQFHOHPLú�YH�SUREL\RWLNOHULQ�\DUDUÕQÕQ�EHOLUVL]�
ROGX÷X��VDUÕPVDN�WHGDYLVLQLQ�PHWURQLGD]RO�WHGDYLVLQH�HN�RODUDN�
NXOODQÕODELOHFH÷L�IDNDW�HWNLVL�SODVHER�LOH�EHQ]HU�ROGX÷X�LoLQ�GDKD�
ID]OD�oDOÕúPD\D�LKWL\Do�ROGX÷X�ELOGLULOPLúWLU������

3URSROLV�.XOODQÕPÕ��3URSROLV���DUÕ�WXWNDOÕ��EDO�DUÕODUÕQÕQ�IDUNOÕ�ELWNL�
W�UOHULQLQ�WRPXUFXN�YH�¿OL]OHULQGHQ�WRSODGÕ÷Õ�UHoLQHOHUL�EDO�PXPX�
YH� W�N�U�N� VDOJÕODUÕ� LOH� NDUÕúWÕUDUDN� HOGH� HWWLNOHUL� ELU� �U�QG�U��
øON� NH]�<XQDQOÕODU� WDUDIÕQGDQ�NHúIHGLOHUHN�GR÷DO�ELU� DQWLEL\RWLN�
RODUDN� NXOODQÕOPÕúWÕU� ����� ����� øoHUL÷LQGH� SROLIHQROOHU�� WHUSHQOHU�
YH�ÀDYRQRLGOHU� LoHUHQ�EL\RDNWLI� ELU�ELOHúLNWLU� ������%X�ELOHúLNOHU�
SURSROLVLQ� SRWDQVL\HO�PDQWDU� |QOH\LFL� WHGDYL\H� VDKLS� ROPDVÕQÕ�
VD÷ODU�� $\UÕFD�� NÕUPÕ]Õ� SURSROLVLQ� oR÷X� NDQGLGD� W�U�QH� NDUúÕ�
PDQWDU�|QOH\LFL�|]HOOL÷LQLQ�ROGX÷XQX�J|VWHUPLúWLU�������3URSROLV��
DQWLEL\RWLN�YH�DQWLPLNRWLN�HWNL�VD÷ODPDVÕQÕQ�\DQÕ�VÕUD��DQHVWH]LN�
|]HOOLNOHUL� QHGHQL\OH� HUNHQ� VHPSWRPDWLN� UDKDWODPD� VD÷ODU��%X�
QHGHQOH�SURSROLV�799.�LoLQ�NXOODQÕODELOLU�YH�Hú�]DPDQOÕ�IDUPD-
NRORMLN� WHGDYL� QHGHQL\OH� DQWLEL\RWLN� NXOODQDPD\DQ� KDVWDODUGD�
DOWHUQDWLI�ELU� VHoHQHN�RODELOLU��3URSROLVLQ�JHOHQHNVHO�DQWLIXQJDO�
QLVWDWLQH�NDUúÕ�HWNLQOL÷L� WDWPLQ�HGLFL�VRQXoODU�J|VWHUPLúWLU��3UR-
SROLVLQ�� +,9��� oR÷DOPDVÕQÕ� EDVNÕODGÕ÷Õ� GD� ELOLQPHNWHGLU� ������
99.� WHGDYLVLQGH� 3URSROLV� QLVWDWLQ� NDUúÕODúWÕUPDVÕ� \DSÕODQ� ELU�
oDOÕúPDGD��SURSROLV�WHGDYLVLQLQ�QLVWDWLQGHQ�GDKD�L\L�ROGX÷X�YH�
99.� WHGDYLVLQGH� XPXW� YHULFL� ELU� IÕUVDW� ROGX÷X� LIDGH� HGLOPLúWLU�
������)DULGD�YH�DUN����������\DSWÕ÷Õ�oDOÕúPDGD�99.�WHGDYLVLQGH�
VWDQGDUW�WHGDYL�LOH�SURSROLV�WHGDYLVL�NDUúÕODúWÕUÕOPÕú�YH�VWDQGDUW�
WHGDYL\H� NÕ\DVOD� RY�O� SURSROLV� WHGDYLVL� J|UHQ� KDVWDODUÕQ� ODER-
UDWXYDU�GH÷HUOHQGLUPHVLQGH�DQODPOÕ�ELU�IDUN�ROPDGÕ÷Õ��SURSROLV�
RY�O�Q�Q�YDMLQDO�NDQGL\D]LV�WHGDYLVL� LoLQ�ELU�DQWL�NDQGLGD�DMDQÕ�
RODUDN�JHOLúWLULOPHVLQGH� ID\GDOÕ�ELU�HWNL\H�VDKLS�ROGX÷XQX�J|V-
WHUPLúWLU�������'ROD\ÕVÕ\OD�SURSROLV�JLEL�GR÷DO��U�QOHULQ�NXOODQÕPÕ�
oR÷XQOXNOD� WHUDS|WLN� X\JXODPDODUÕ�� HULúLP� NROD\OÕ÷Õ� YH� G�ú�N�
WRNVLVLWHVL� QHGHQL\OH� JHOHQHNVHO� DQWLIXQJDOOHULQ� \HULQH� WRSLNDO�
RODUDN�X\JXODQGÕ÷ÕQGD�XPXW�YHULFL�ELU�DOWHUQDWLI�WHGDYLGLU�������

%DO�.XOODQPÕ��%DO�DNXW�YH�NURQLN�\DUDODUÕQ�L\LOHúPHVLQGH�ROGXNoD�
HWNLOLGLU��$QWLLQÀDPDWXDU�HWNL\H�VDKLSWLU��GHEULGPDQÕ�X\DUÕU��D÷UÕ-
\Õ�D]DOWÕU��HQIHNVL\RQODUÕ�JLGHULU��\DUD� L\LOHúPH�V�UHVLQL�NÕVDOWÕU��
\DUD�NRQWUDNVL\RQX�VD÷ODU�YH�X\JXQ�PDOL\HWOLGLU�������%X�\�]GHQ�
DQWLN�oD÷ODUGDQ�EHUL�EDO��DQWLPLNUREL\DO�YH�\DUD�L\LOHúWLULFL�DNWLYL-
WHOHULQGHQ�GROD\Õ�\DUD�WHGDYLVL�YH�EDNÕPÕ�LoLQ�NXOODQÕOPÕúWÕU��������
%DO��KLSHUWRQLVLWH��\�NVHN�úHNHU�LoHUL÷L�QHGHQL\OH���\�NVHN�DVLWOLN�
YH�¿WRNLP\DVDOODUÕQ��ÀDYRQRLGOHU�YH�SURSROLV��FKU\VLQ��SLQREDQN-

VLQ��JDODQJLQ��NHUVHWLQ��OXWHROLQ�JLEL�DONDORLGOHU��YDUOÕ÷Õ�JLEL�¿]LNR-
NLP\DVDO�|]HOOLNOHUL�QHGHQL\OH�PDQWDU�YH�EDNWHUL�JHOLúLPLQH�NDUúÕ�
HWNLOLGLU�����������.UHP�YH\D�MHO�IRUP�ODV\RQX�RODUDN�NXOODQÕODQ�
EDOÕQ�PDQWDU�|QOH\LFL�|]HOOLNOHUL�ROGX÷X�ELOGLULOPLúWLU� ������%DOÕQ�
YDMLQLWOHULQ� WHGDYLVLQGH�HWNLQOL÷LQL� DUDúWÕUDQ� VLVWHPDWLN� GHUOHPH�
oDOÕúPDVÕQGD� ELWNLVHO� LODoODUÕQ� NXOODQÕPÕ� VHQWHWLN� LODoODUD� J|UH�
GDKD� D]� \DQ� HWNL\H� VDKLS� ROGX÷XQGDQ�� EX� LODoODUÕQ� HWNLQOL÷LQL�
DUWÕUPDN�YH�GDKD�L\L�VRQXoODU�HOGH�HWPHN�LoLQ�VDI�EDOÕQ�WDPDP-
OD\ÕFÕ�LODo�RODUDN�YH�NLP\DVDO�LODoODUOD�ELUOLNWH�NXOODQÕOPDVÕ�|QH-
ULOPLúWLU�������7DKUDQ�GD�JHEH�ROPD\DQ�����NDGÕQOD�\DSÕODQ�oLIW�
N|U�5.d�GD��EDO�YH�\R÷XUGXQ�99.��]HULQH�HWNLVL�DUDúWÕUÕOPÕúWÕU���
dDOÕúPDGD�NDGÕQODU����NLúLOLN���JUXED�D\UÕOPÕú��LON�JUXED�\R÷XUW�
YH�EDO�NDUÕúÕPÕ�RODQ�YDMLQDO�NUHP��LNLQFL�JUXED�\DOQÕ]FD�EDOGDQ�
\DSÕOPÕú�YDMLQDO�NUHP���o�QF��JUXED�FORWULPD]ROH�YDMLQDO�NUHP�
X\JXODQPÕúWÕU�� 6RQXo� RODUDN� 99.� EHOLUWLOHULQLQ� D]DOWÕOPDVÕQGD�
EDOÕQ� WHN� EDúÕQD� NXOODQÕOPDVÕQÕQ� HWNLVLQLQ� HQ� \�NVHN� ROGX÷X��
EDO�YH�\R÷XUW¶XQ�ELUOLNWH�NXOODQÕOPDVÕQGD�99.�EHOLUWLOHULQLQ�D]DO-
WÕOPDVÕQGD�YH� L\LOHúPHVLQGH�ROXPOX�VRQXo�YHUGL÷L��PDOL\HWLQLQ�
X\JXQ�YH�\DQ�HWNLVLQLQ�ROPDGÕ÷Õ��WRSLNDO�LODo�IRUPODUÕ�LOH�ELUOLNWH�
DOÕQPDVÕQÕQ�\DUDUOÕ�RODELOHFH÷L�WHVSLW�HGLOPLúWLU�������hONHPL]GH�
YDMLQLWOHULQ�WHGDYLVLQGH�EDO�NXOODQÕPÕ�LOH�LOJLOL�NDQÕWD�GD\DOÕ�oDOÕú-
PD\D�LKWL\Do�GX\XOGX÷X�J|U�OPHNWHGLU�

%LWNLVHO�7HGDYLOHU��øUDQOÕ�ELOLP�DGDPÕ�øEQL�6LQD¶QÕQ�³�7ÕEEÕQ�.D-
QXQX´�DGOÕ�NLWDEÕQGD�YDMLQLW�WHGDYLVL�LoLQ�EDKVHWWL÷L�úLIDOÕ�ELWNLOHU�
EXOXQPDNWDGÕU��7DPDPOD\ÕFÕ�WHGDYLOHU�RODUDN�NXOODQÕOPD�SRWDQ-
VL\HOOHULQL�ELOLPVHO�RODUDN�RUWD\D�NR\PDN� LoLQ�oDOÕúPDODU�\DSÕO-
PDNWDGÕU�� dHúLWOL� IDUPDNRORMLN� DNWLYLWHOHU�� øEQL� 6LQD� WDUDIÕQGDQ�
YXUJXODQDQ� úLIDOÕ� ELWNLOHU� LoLQ�� DQWLHQÀDPDWXDU�� DQWLPLNUREL\DO��
DQWLIXQJDO� YH� DQDOMH]LN� ROGX÷X� ELOGLULOPLúWLU� ������ *HOHQHNVHO�
øUDQ�WÕEEÕQGD�YDMLQLW�WHGDYLVL�LoLQ�$QDF\FOXV�S\UHWKUXP��øVSDQ\RO�
SDSDW\DVÕ���&\PERSRJRQ��OLPRQRWX����,ULV�JHUPDQLFD��]DPEDN�
V�VHQ�LULV� N|N���� 0DUUXELXP� YXOJDUH�� �NDUDGHUPH�EH\D]� NXUW��
3XQLFD�JUDQDWXP��QDU���0\UWXV�FRPPXQLV��PHUVLQJLOOHU���4XHU-
FXV�LQIHFWRULD��PHúH�VDIUDVÕ���3LSHULQH��NDUDELEHU���4�� LQIHFWR-
ULD� JDOO� �]H\WLQ� |]���� 6�� DURPDWLFXP� �NDUDQ¿O� |]��� JLEL� ELUoRN�
|QHUL� EXOXQPDNWDGÕU� ���� ����� gQHULOHQ� � EX� ELWNLVHO� WHGDYLOHULQ��
DQWL�LQÀDPDWXDU� HWNLOHUL� YDUGÕU� ������.DUDELEHU� DQWL�LQÀDPDWXDU�
DNWLYLWH\H�VDKLS�¿WRNLP\DVDOODUGDQ�ELULGLU��*HOHFHNWH�EDNWHUL\HO�
HQIHNVL\RQODUÕQ� WHGDYLVLQGH� NXOODQÕOPDVÕ� EHNOHQPHNWHGLU� ������
$\UÕFD� DQWL�PHWDVWDWLN�� DQWL�GHSUHVDQ�� KHSDWRSURWHNWLI�� LPP�Q�
G�]HQOH\LFL�� DQWLWLURLG�� DQWLW�P|UDO�� DQWLQRVLVHSWLI� YH� DQWLLQÀD-
PDWXDU�|]HOOLNOHUH�VDKLSWLU� ������ �0HUVLQJLOOHU�ELWNLVL� LOH�\DSÕODQ�
IDUNOÕ� 5.d¶OHUGH�� %9� WHGDYLVLQLQ� HWNLQOL÷LQL� DUWÕUGÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU����������$\UÕFD�PHUVLQJLOOHU�YH�PHúH�VDIUDVÕ�LoHUHQ�
ELU�YDMLQDO�¿WLOLQ�79� WHGDYLVLQGH�\HQL�ELU� WHGDYL�JHOLúWLUPHN� LoLQ�
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ELU�úDQV�RODFD÷Õ�LIDGH�HGLOPLúWLU������<DVVLQ�YH�DUN�������\ÕOÕQGD�
\DSWÕ÷Õ� 5.d¶GH� G�ú�N� NRQVDQWUDV\RQGDNL� NDUDQ¿O� |]�W�Q�Q��
\�NVHN�DQWLIXQJDO�HWNL�J|VWHUGL÷L�LoLQ�99.�WHGDYLVLQGH�SRWDQVL-
\HO�ELU�GR÷DO�DQWLIXQJDO�LODo�ND\QD÷Õ�RODELOHFH÷LQL�YXUJXODPÕúWÕU�
������

øUDQ�WÕEEÕ�EDúWD�ROPDN��]HUH�G�Q\D�JHQHOLQGH�VXQXODQ�úLIDOÕ�ELW-
NLOHU��oHúLWOL�KDVWDOÕNODUÕQ�WHGDYLVLQGH�NXOODQÕOPDN��]HUH�GH÷HUOL�
ND\QDNODUGÕU��9DMLQLWOHULQ�WHGDYLVL�LoLQ�DGÕ�JHoHQ�ELWNLOHULQ�\DUDUOÕ-
OÕ÷Õ�DGÕQD�\HWHUOL�ROPDVD�GD�oDOÕúPDODU�OLWHUDW�UGH�\HULQL�DOPÕúWÕU��
%X�QHGHQOH�JHOHFHNWH�GDKD�ID]OD�NOLQLN�oDOÕúPD�LOH�EX�ELWNLOHULQ�
YDMLQLWOHULQ� WHGDYLVLQGH�DOWHUQDWLI� RODUDN� NXOODQÕODELOHFH÷L� G�ú�-
Q�OPHNWHGLU�

<DSÕODQ�DUDúWÕUPDODU�YH�OLWHUDW�U�GR÷UXOWXVXQGD�YDMLQLWOHULQ�EDNÕ-
PÕQGD�JHQLWDO�KLM\HQ�X\JXODPDODUÕ��PLNUREL\RWD�oDOÕúPDODUÕ��SUR-
EL\RWLN�\R÷XUW�LOH�SURSROLV�NXOODQÕPÕ�YH�ELWNLVHO�WHGDYLOHU�LOH�EDOÕQ�
HWNLOL�\|QWHPOHU�ROGX÷X�J|U�OPHNWHGLU��$QFDN�YDMLQLW�EDNÕPÕQGD�
HQ�HWNLOL��HQ�J�YHQLOLU�YH�GDKD�G�ú�N�PDOL\HWOL�\|QWHPLQ�WHVSLWL�
LoLQ��ONHPL]GH�ELWNLVHO�WHGDYLOHU��SUREL\RWLNOHU�JLEL�\|QWHPOHUL�NÕ-
\DVOD\DQ�E�\�N�NRKRUWOX�YH�NDOLWHOL�oDOÕúPDODUD�JHUHN�YDUGÕU��9D-
MLQLW�EDNÕPÕ�X\JXODPDODUÕQÕQ�ELOLPVHO�NDQÕWODUD�GD\DOÕ�YHULOHUGHQ�
\DUDUODQÕODUDN�\DSÕOPDVÕ�YH�VWDQGDUWODUÕQ�JHOLúWLULOPHVL\OH�VD÷OÕN�
EDNÕP�NDOLWHVL�DWWÕUÕODELOLU�YH�NDGÕQODUÕQ�VD÷OÕN�EDNÕP�VRQXoODUÕQÕ�
L\LOHúWLUHELOLU��

9DMLQDO�HQIHNVL\RQOX�NDGÕQODUÕQ�GX\JX�GXUXPX��VWLJPD��GHSUHV-
\RQ�YH�\DúDP�NDOLWHVL�G�]H\OHULQLQ�EHOLUOHQPHVL�LoLQ�KDVWDODUÕQ�
UXWLQ� RODUDN� GH÷HUOHQGLULOPHVL� YH� G�]HQOL� WDNLELQLQ� \DSÕOPDVÕ�
JHUHNLU��.DGÕQODUGD�KDVWDOÕ÷ÕQ�NDEXO�DúDPDVÕQGDQ�WHGDYL�DúD-
PDVÕQD�NDGDU�JHoHQ�KHU�V�UHoWH�VRV\DO�GHVWHN�oRN�|QHPOLGLU��
9DMLQDO�HQIHNVL\RQODUÕ�RODQ�NDGÕQODUD�VDGHFH�MLQHNRORJ�SHUVSHN-
WL¿QGHQ�EDNÕOPDPDOÕGÕU��9DMLQLW�WDQÕVÕ�DODQ�NDGÕQODUGD�GX\JXVDO�
YH�FLQVHO�VRUXQODUÕ�J|]�DUGÕ�HGLOPHPHOL��SVLNRORMLN�\D�GD�FLQVHO�
\|QGHQ�GHVWHN�YHULOPHOL��JHUHNLUVH�NRQX�LOH�LOJLOL�X]PDQÕQD�VHYN�
HGLOPHOLGLU�� 9DMLQDO� HQIHNVL\RQODUÕQ� \|QHWLPLQGH� KHPúLUHOHU��
NDGÕQODUÕQ� ULVNOL�JHQLWDO�VD÷OÕN�GDYUDQÕúODUÕQÕ�EHOLUOHPHOL��GR÷UX�
JHQLWDO�KLM\HQ�X\JXODPDODUÕ� NRQXVXQGD�H÷LWLP�YH�GDQÕúPDQOÕN�
\DSPDOÕGÕU��9DMLQDO�HQIHNVL\RQODUÕQ�Q�NVOHULQL�|QOHPHN�YH�HWNLQ�
WHGDYLQLQ�VD÷ODQPDVÕ�LoLQ��J�QFHO�DOWHUQDWLI�WHGDYL�\DNODúÕPODUÕQÕ��
WDNLS�HGHUHN��NDGÕQODUD�7$7��LoHUHQ�GDQÕúPDQOÕN�\DSPDOÕGÕU��%X�
QHGHQOH�HWNLQ�ELU�YDMLQLW�EDNÕP�YH�WHGDYLVLQL�JHUoHNOHúWLUHELOPHN�
LoLQ�KHPúLUHOHU��PDOL\HWL�D]DOWDQ��HQIHNVL\RQX�|QOH\HQ��NXOODQÕ-
PÕ�NROD\�YH�DQODúÕOÕU�\|QWHPOHULQ�WHVSLWL� LoLQ�DOWHUQDWLI�WHGDYL\H�
\|QHOLN�oDOÕúPDODUD�\HU�YHUPHOL�YH�EX�X\JXODPDODU�GH÷HUOHQGL-
UHELOPHOL�D\QÕ�]DPDQGD�KHPúLUHOLN�EDNÕPÕQGD�NXOODQPDOÕGÕUODU��

.DGÕQ�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�YH�JHOLúWLULOPHVLQGH�YDMLQDO�HQIHNVL-
\RQODUD�NDUúÕ�NRUX\XFX�|QOHPOHULQ�DOÕQPDVÕ��HUNHQ�WDQÕ�YH�WHGD-
YL�KL]PHWOHULQLQ�\DSÕOPDVÕ�JHUHNPHNWH�YH�VD÷OÕN�SHUVRQHOLQLQ�EX�
NRQXGD�H÷LWLP�YH�GDQÕúPDQOÕN�UROOHULQL�\DSPDVÕ�|QHPOLGLU��

��� 3DODGLQH�+/��'HVDL�8$��9DJLQLWLV��'LDJQRVLV�DQG�7UH-
DWPHQW��$P�)DP�3K\VLFLDQ����������������������

��� $OWÕQEDú� 5�� 9DMLQDO� (QIHNVL\RQODUD� <DNODúÕP�� 7HPHO�
.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�%LOJLVL��(GV�� ø��9��)HQNoL�DQG�h��
dDEXú��� $NDGHPLV\HQ� .LWDEHYL� $�ù�� $QNDUD�� SS�� ���±�����
�����

��� 0RVKIHJK\� =�� 7DKDUL� 6�� -DQJKRUEDQ� 5�� 1DMLE� )6��
0DQL�$��6D\DGL�0��$VVRFLDWLRQ�RI�VH[XDO�IXQFWLRQ�DQG�SV\FKR-
ORJLFDO� V\PSWRPV� LQFOXGLQJ�GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV� LQ�
ZRPHQ� ZLWK� UHFXUUHQW� YXOYRYDJLQDO� FDQGLGLDVLV�� -� 7XUN� *HU�
*\QHFRO� $VVRF�� ������������������ GRL���������MWJJD�JDOH-
QRV����������������

��� $PDEHEH� (��$QXPED� '2&�� 7KH� 9DJLQDO� 0LFURHQYL-
URQPHQW��7KH�3K\VLRORJLF�5ROH�RI�/DFWREDFLOOL��)URQW�0HG��/DX-
VDQQH���������������GRL���������IPHG�����������

��� $GROIVVRQ�$�� +DJDQGHU�$�� 0DKMRXELSRXU� )�� /DUVVRQ�
3�*��+RZ�9DJLQDO� ,QIHFWLRQV� ,PSDFW�:RPHQ¶V�(YHU\GD\�/LIH��
:RPHQ¶V�/LYHG�([SHULHQFHV�RI�%DFWHULDO�9DJLQRVLV�DQG�5HFXU-
UHQW� 9XOYRYDJLQDO� &DQGLGLDVLV��$GYDQFHV� LQ� 6H[XDO� 0HGLFLQH�
������������������KWWS���G[�GRL�RUJ���������DVP�����������

��� 6LDQRX�$��*DO\IRV�*��0RUDJLDQQL�'��%DND�6��3UHYD-
OHQFH�RI�YDJLQLWLV�LQ�GLIIHUHQW�DJH�JURXSV�DPRQJ�IHPDOHV�LQ�*UH-
HFH��-RXUQDO�RI�REVWHWULFV�DQG�J\QDHFRORJ\���WKH�MRXUQDO�RI�WKH�
,QVWLWXWH�RI�2EVWHWULFV�DQG�*\QDHFRORJ\�����������������±�����
GRL������������������������������

��� %LODUGL� -�� :DONHU� 6�� 0F1DLU� 5�� 0RRQH\�6RPHUV� -��
7HPSOH�6PLWK�0��%HOOKRXVH��&�� HW� DO��:RPHQ¶V�PDQDJHPHQW�
RI� UHFXUUHQW� EDFWHULDO� YDJLQRVLV� DQG� H[SHULHQFHV� RI� FOLQLFDO�
FDUH�� D� TXDOLWDWLYH� VWXG\�� 3/R6� 2QH� ������ ������H���������
GRL���������MRXUQDO�SRQH��������

��� $VNDUL�6��)�-DKURPL��%1��'HKJKDQLDQ�$��=DUHL�$��7DQ-
VD]�0��%DGU�3��HW�DO�� �$�(IIHFW�RI�D�QRYHO�KHUEDO�YDJLQDO�VXS-
SRVLWRU\�FRQWDLQLQJ�P\UWOH�DQG�RDN�JDOO�LQ�WKH�WUHDWPHQW�RI�YD-
JLQLWLV��D� UDQGRPL]HG�FOLQLFDO� WULDO�� �'DUX����������������������
GRL���������V�����������������

��� 'DúÕNDQ�=��.ÕOÕo�%��%D\WRN�&��.RFDLUL��+��YH�.X]X�6��
*HQLWDO�$NÕQWÕ�ùLND\HWL\OH�3ROLNOLQL÷H�%DúYXUDQ�.DGÕQODUÕQ�*HQL-
WDO�+LM\HQ�8\JXODPDODUÕ��*�P�úKDQH�hQLYHUVLWHVL�6D÷OÕN�%LOLP-
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OHUL�'HUJLVL���������������������

���� 8VWD�5��0DUGLQ�LOL�gPHUOL�øOoH�'HYOHW�+DVWDQHVL�7RSOXP�
6D÷OÕ÷Õ�0HUNH]LQH�EDúYXUDQ�NDGÕQODUÕQ�JHQLWDO�KLM\HQ�GDYUDQÕú-
ODUÕ� YH� HWNLOH\HQ� IDNW|UOHU�� 2NDQ� hQLYHUVLWHVL�� 6D÷OÕN� %LOLPOHUL�
(QVWLW�V��� +HPúLUHOLN�$QDELOLP�'DOÕ�� øVWDQEXO�� <D\ÕQODQPDPÕú�
<�NVHN�/LVDQV�7H]L�������

���� 5DVKDG�05��0RKDPHG�+6(��(PDUD�+$��(OVDELH\� ,��
YH�0RUV\6DOLP�+��5LVN�)DFWRUV�DQG�4XDOLW\�RI�/LIH� LQ�:RPHQ�
'LDJQRVHG�ZLWK�9DJLQDO�,QIHFWLRQ��$QQDOV�RI�WKH�5RPDQLDQ�6R-
FLHW\�IRU�&HOO�%LRORJ\��������������������������

���� /LX�&��=KDQJ�<��.RQJ�6��7VXL�,��<X�<��YH�+DQ�)��$SS-
OLFDWLRQV�DQG� WKHUDSHXWLF�DFWLRQV�RI�FRPSOHPHQWDU\�DQG�DOWHU-
QDWLYH�PHGLFLQH�IRU�ZRPHQ�ZLWK�JHQLWDO�LQIHFWLRQ��(YLGHQFH�ED-
VHG� FRPSOHPHQWDU\� DQG� DOWHUQDWLYH�PHGLFLQH� �� H&$0�� ������
��������GRL���������������������

���� $&2*��9DJLQLWLV�LQ�1RQSUHJQDQW�3DWLHQWV��$&2*�3UD-
FWLFH�%XOOHWLQ��1XPEHU������2EVWHWULFV�DQG�J\QHFRORJ\�������
���������±���

���� <D]ÕFÕ�6��dXYDGDU�$��*HQLWDO�6LVWHP�(QIHNVL\RQODUÕQÕQ�
gQOHQPHVL�YH�(EHOLN�<DNODúÕPODUÕ��6D÷OÕN�3URIHV\RQHOOHUL�$UDú-
WÕUPD�'HUJLVL���������������������

���� 0D�;��:X�0��:DQJ�&��/L�+��)DQ�$��:DQJ�<��HW�DO��7KH�
SDWKRJHQHVLV�RI�SUHYDOHQW�DHURELF�EDFWHULD�LQ�DHURELF�YDJLQLWLV�
DQG�DGYHUVH�SUHJQDQF\�RXWFRPHV��D�QDUUDWLYH�UHYLHZ��5HSURG�
+HDOWK���������������������GRL����������V������������������

���� +DQ� <�� /LX� =�� &KHQ� 7�� 5ROH� RI� 9DJLQDO� 0LFURELRWD�
'\VELRVLV� LQ� *\QHFRORJLFDO� 'LVHDVHV� DQG� WKH� 3RWHQWLDO� ,Q-
WHUYHQWLRQV�� )URQW� 0LFURELRO�� ���������������� GRL���������
IPLFE�������������

���� .DUDNRo�=d��9DMLQLWOHUGH�(WL\RORML�'H÷LúL\RU�PX"�7HN�
0HUNH]�9HULOHULQLQ�3D\ODúÕPÕ�0X÷OD�6ÕWNÕ�.RoPDQ�hQLYHUVLWHVL�
7ÕS�'HUJLVL�����������������

���� 'HQQLQJ�':��.QHDOH�0��6REHO�-'�YH�5DXWHPDD�5LF-
KDUGVRQ�5��*OREDO�EXUGHQ�RI� UHFXUUHQW�YXOYRYDJLQDO�FDQGLGLD-
VLV��D�V\VWHPDWLF�UHYLHZ��7KH�/DQFHW�LQIHFWLRXV�GLVHDVHV�������
����������������

���� )DUU�$��(IIHQG\�,��)UH\�7LUUL�%��+RI�+��0D\VHU�3��HW�DO��
*XLGHOLQH��9XOYRYDJLQDO�FDQGLGRVLV�0\FRVHV������������������
����

���� %UDQG�65��'HJHQKDUGW�73��3HUVRQ�.��6REHO�-'��1\LU-
MHV\�3��6FKRW]LQJHU�5-�� HW� DO��$� SKDVH� ��� UDQGRPL]HG�� GRXE-
OH�EOLQG�� SODFHER�FRQWUROOHG�� GRVH�UDQJLQJ� VWXG\� WR� HYDOXDWH�
WKH�HI¿FDF\�DQG� VDIHW\� RI� RUDOO\� DGPLQLVWHUHG�97������ LQ� WKH�
WUHDWPHQW� RI� UHFXUUHQW� YXOYRYDJLQDO� FDQGLGLDVLV��$P� -�2EVWHW�

*\QHFRO��������������������GRL����������M�DMRJ��������������

���� 5DKPDQ�6��2]DQ�$7���9DMLQDO�$NÕQWÕ�ùLND\HWL�2ODQ�.D-
GÕQODUGD�6ÕN�*|U�OHQ�*HQLWDO�<RO�(QIHNVL\RQODUÕQÕQ�øQFHOHQPHVL�
0&%8�6%('���������������������

���� 0HLWHV�(��*D\GRV�&$��+REEV�00��HW�DO��$�5HYLHZ�RI�
(YLGHQFH�%DVHG�&DUH�RI�6\PSWRPDWLF�7ULFKRPRQLDVLV�DQG�$V-
\PSWRPDWLF�7ULFKRPRQDV� YDJLQDOLV� ,QIHFWLRQV��&OLQ� ,QIHFW�'LV��
����������������������GRL���������FLG�FLY���

���� 1\LUMHV\� 3�� 0DQDJHPHQW� RI� SHUVLVWHQW� YDJLQL-
WLV�� 2EVWHW� *\QHFRO�� ����������������������� GRL���������
$2*������������������

���� %LODUGL�-(��:DONHU�6��7HPSOH�6PLWK�0��HW�DO��7KH�EXU-
GHQ�RI�EDFWHULDO� YDJLQRVLV��ZRPHQ¶V�H[SHULHQFH�RI� WKH�SK\VL-
FDO��HPRWLRQDO��VH[XDO�DQG�VRFLDO�LPSDFW�RI�OLYLQJ�ZLWK�UHFXUUHQW�
EDFWHULDO�YDJLQRVLV��3/R6�2QH�������������GRL���������MRXUQDO�
SRQH���������

���� 6REHO� -'�� 5HFXUUHQW� YXOYRYDJLQDO� FDQGLGLDVLV��
$P� -� 2EVWHW� *\QHFRO�� ������������������� GRL���������M�
DMRJ�������������

���� 3D\QH� 6&�� &URPHU� 35�� 6WDQHN� 0.�� 3DOPHU� $$��
(YLGHQFH� RI� $IULFDQ�$PHULFDQ� ZRPHQ¶V� IUXVWUDWLRQV� ZLWK� FK-
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ABSTRACT

Fertility is an important component of quality of life, and oncological patients should be qu-

estioned about their expectations before treatment. Radiotherapy (RT) can adversely affect 

fertility, irreversibly and progressively. Therefore, patients with expectations of fertility should be 

evaluated before RT and guided for appropriate interventions. RT negatively affects fertility in 

many ways. Cranial RT disrupts the hypothalamus–pituitary–ovarian axis, and pelvic RT directly 

affects the ovaries and uterus. Because of the long latent period of endocrinopathies caused 

by cranial RT, these patients should be followed up over a long period. Due to dose-dependent 

uterine and ovarian toxicities that develop after abdominopelvic RT, patients are at high risk of 

infertility and pregnancy complications. The uterus and ovaries have different radiosensitivities 

depending on age. With aging, the radiosensitivity of the uterus decreases, whereas the radio-

sensitivity of the ovaries increases. Although no consensus exists on the threshold doses that 

can cause RT-related infertility, according to current data, the threshold value is 30 Gy for the 

hypothalamo-pituitary axis, 25 Gy for young women and 45 Gy for adult women for the uterus, 

10 Gy for acute ovarian failure in the ovary, and 25 Gy for premature ovarian failure under 35 ye-

DUV�RI�DJH��1R�VLJQL¿FDQW�UHODWLRQVKLS�H[LVWV�EHWZHHQ�SDUHQWDO�UDGLDWLRQ�H[SRVXUH�DQG�LQKHULWHG�

genetic disease in their infants.

Keywords: Radiotherapy, Ionizing Radiation, Female Fertility, Ootoxicity

ÖZ

)HUWLOLWH� \DúDP�NDOLWHVLQLQ�|QHPOL�ELU�ELOHúHQLGLU� YH�RQNRORMLN�KDVWDODU� WHGDYL�|QFHVLQGH�EX�NR-

QXGDNL� EHNOHQWLOHUL� DoÕVÕQGDQ� VRUJXODQPDOÕGÕU��5DG\RWHUDSL�57��� IHUWLOLWH\L� JHUL� G|Q�ú�PV�]� YH�

SURJUHVLI�RODUDN�ROXPVX]�HWNLOH\HELOPHNWHGLU��%X�QHGHQOH��IHUWLOLWH�LVWH÷L�RODQ�KDVWDODU�57�|QFHVL�

GH÷HUOHQGLULOPHOL�YH�X\JXQ�P�GDKDOHOHU�DoÕVÕQGDQ�\|QOHQGLULOPHOLGLU��.UDQLDO�57�KLSRWDODPXV��KL-

SR¿]�RYHU�+�+�2��DNVÕQÕ�ER]DUDN��SHOYLN�57�LVH�GR÷UXGDQ�RYHU�YH�XWHUXVX�HWNLOH\HUHN�LQIHUWLOLWH\H�

QHGHQ�RODELOPHNWHGLU��.UDQLDO�57¶QLQ�QHGHQ�ROGX÷X�HQGRNULQRSDWLOHULQ�X]XQ�ODWHQW�G|QHPL�QHGH-

QL\OH��EX�KDVWDODU�X]XQ�G|QHP�WDNLS�HGLOPHOLGLU�$EGRPLQRSHOYLN�57�VRQUDVÕ�JHOLúHQ�GR]�ED÷ÕPOÕ�

XWHULQ�YH�RYHU�WRNVLVLWHOHULQH�ED÷OÕ�RODUDN�KDVWDODU�LQIHUWLOLWH�YH�JHEHOLN�NRPSOLNDV\RQODUÕ�DoÕVÕQGDQ�

\�NVHN� ULVNOLGLU��8WHUXV�YH�RYHUOHULQ�� \DúD�ED÷OÕ�RODUDN�57�VHQVLWLYLWHOHUL� IDUNOÕGÕU��<DúOD�ELUOLNWH�

XWHUXVXQ�57�GX\DUOÕOÕ÷Õ�D]DOÕUNHQ�RYHUOHULQ�57�GX\DUOÕOÕ÷Õ�\DúOD�DUWPDNWDGÕU��57�LOLúNLOL�LQIHUWLOLWH\H�

QHGHQ�RODELOHFHN�HúLN�GR]ODU�LOH�LOJLOL�¿NLU�ELUOL÷L�ROPDVD�GD��J�QFHO�YHULOHU�ÕúÕ÷ÕQGD��KLSRWDODPR�KL-

SR¿]HU�DNV�LoLQ����*\��XWHUXV�LoLQ�JHQo�NDGÕQODUGD����*\��HULúNLQ�NDGÕQODUGD����*\��RYHUGH�DNXW�

RYDU\HQ�\HWPH]OLN�LoLQ����*\��SUHPDW�U�RYDU\DQ�\HWPH]OLN�LoLQ�LVH����\Dú�DOWÕQGD����*\¶GLU��*HEH�

NDOPDGDQ�|QFH�HEHYH\QOHULQ�UDG\DV\RQD�PDUX]�NDOPDVÕ\OD�oRFXNWD�NDOÕWVDO�JHQHWLN�KDVWDOÕN�JH-

OLúLPL�DoÕVÕQGDQ�DQODPOÕ�LOLúNL�J|VWHULOHPHPLúWLU��
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INTRODUCTION

Radiotherapy (RT) is an effective treatment used in approxi-

PDWHO\�����RI�FDQFHU�SDWLHQWV������7KH�HIIHFWV�RI�UDGLDWLRQ�RQ�
tissues are stochastic and deterministic. The deterministic effe-

ct is due to cellular damage, is dose-dependent, and has a th-

reshold dose for its occurrence. Common adverse effects (e.g., 

radiodermatitis, esophagitis, radiation pneumonitis, infertility) 

are explained by the deterministic effect. The stochastic effect 

is mostly associated with DNA damage, a threshold dose can-

not be determined, and it has been associated with long-term 

adverse effects such as radiation-induced cancer development 

(2).

As a result of the prolonged survival of oncological patients to-

day, the follow-up of late adverse effects and quality of life has 

become more important. Fertility preservation is an important 

component of long-term quality of life. Fertility expectation is 

LQFUHDVLQJ��DQG�FRQFHUQV�DERXW� IHUWLOLW\�VLJQL¿FDQWO\�DIIHFW� WKH�
emotional and mental health of cancer patients (3,4). Approxi-

PDWHO\���±����RI�SDWLHQWV�ZKR�KDYH�FRPSOHWHG�WKHLU�RQFRORJL-
FDO�WUHDWPHQW�DUH�FRQVLGHULQJ�KDYLQJ�EDELHV��+RZHYHU��IHZ�SD-

tients can access appropriate fertility preservation techniques 

before or during cancer treatment (3).

RT negatively affects fertility in many ways. The hypothalamus–

SLWXLWDU\±RYDULDQ��+�3�2��D[LV�PD\�EH�DIIHFWHG�GXH�WR�FUDQLDO�LU-
radiation, leading to hormonal irregularities and eventually ferti-

lity problems. Infertility can be seen with irradiation of the pelvis 

and abdomen, with direct ionizing radiation (IR) exposure of the 

uterus and ovaries. Fertility expectations should be questioned 

before RT, and the most appropriate methods for the patient 

should be determined and applied before treatment. Since the 

effect of RT on fertility is usually permanent, fertility procedures 

should be completed before RT begins (3,5). In this review, the 

relationship between RT and female fertility is evaluated from 

many perspectives.

RELATIONSHIP BETWEEN RADIOTHERAPY AND 
HYPOTHALAMUS–PITUITARY–OVARIAN AXIS
Cranial RT plays an important role in the curative and pallia-

tive management of patients with primary or metastatic brain 

WXPRUV� ����� 'LVWXUEDQFH� RI� WKH� +�3�2� D[LV�� HQGRFULQRSDWK\��
and infertility are well-known potential complications of crani-

DO� LUUDGLDWLRQ� ����� 5DGLDWLRQ�LQGXFHG� K\SRWKDODPXV� DQG� SLWXL-
tary damage is a common, irreversible, and progressive late 

complication of RT and may result in endocrinopathy, requiring 

long-term follow-up. The most important mechanism of radia-

WLRQ�LQ�WKH�+�3�2�D[LV�LV�GLUHFW�FHOOXODU�GDPDJH��DQG�LPSDLUHG�
vascularization is another. Additionally, the long latent period in 

RT-related endocrinopathies also suggests the possible effect 

of RT on the development of secondary pituitary atrophy after 

K\SRWKDODPLF�LQMXU\�����

The severity of radiation-induced neurotoxicity varies depen-

ding on the total dose of RT, fraction dose, surgery status, con-

comitant chemotherapy (CT) administration, and tumor locati-

on. RT total dose and fraction dose determine the biologically 

HIIHFWLYH�GRVH��%('���+LJKHU�%('�YDOXHV�DUH�DVVRFLDWHG�ZLWK�
JUHDWHU�GDPDJH��+RUPRQDO�FKDQJHV�REVHUYHG�LQ�WKH�K\SRWKD-

lamus and pituitary gland after RT have a wide clinical spect-

UXP�� IURP�VXEFOLQLFDO�GLVHDVH� WR�VHYHUH� IRUPV� �����6LJQL¿FDQW�
JRQDGRWURSLQ�GH¿FLHQF\� LV�REVHUYHG� LQ���±����RI�SDWLHQWV� LQ�
long-term follow-up (6). In the retrospective study of Koustenis 

et al., the fertility of patients who underwent cranial RT was 

HYDOXDWHG��3DWLHQWV�UHFHLYLQJ�GRVHV�RI����*\�RU�PRUH�KDG�IHZHU�
pregnancies and higher rates of permanent amenorrhea and 

LQIHUWLOLW\�WKDQ�WKRVH�UHFHLYLQJ���±���*\�RU��±���*\��6LPLODUO\��
Constine et al. determined that the radiation dose threshold, 

which negatively affects the neuroendocrine axis in the pituitary 

gland, was 30 Gy (9).

+RUPRQHV� >JRQDGRWURSLQ�UHOHDVLQJ� KRUPRQH� �*Q5+��� IROOLF-

OH�VWLPXODWLQJ� KRUPRQH� �)6+��� OXWHLQL]LQJ� KRUPRQH� �/+��� HVW-
UDGLRO�� SURJHVWHURQH�� DQG� SURODFWLQ� �35/�@� UHOHDVHG� IURP� WKH�
+�3�2�D[LV� KDYH�D� SXOVDWLOH� UK\WKP��ZKLFK� LV� UHVSRQVLEOH� IRU�
the control of fertility. For normal puberty, this pulsatile rhythm 

VKRXOG�FRQWLQXH� LQ�KDUPRQ\� ���������3UHFRFLRXV�SXEHUW\�PD\�
GHYHORS�LQ�FKLOGUHQ�GXH�WR�GDPDJH�WR�WKH�+�3�2�D[LV�DIWHU�FUDQL-
al RT. It can also be observed at doses lower than 30 Gy, which 

LV�ZLGHO\�DFFHSWHG�DV�WKH�WKUHVKROG�IRU�WKH�+�3�2�D[LV��3UHFR-

cious puberty occurs with disruption of the cortical disinhibition 

of the hypothalamus. Ogilvy-Stuart et al. evaluated 46 children 

who underwent cranial RT at a median dose of 30 Gy for pri-

mary brain tumors. A relationship was found between cranial 

irradiation and precocious puberty (12). A similar relationship 

ZDV�REVHUYHG�LQ�WKH�VWXG\�RI�2EHU¿HOG�HW�DO��$GGLWLRQDOO\��JLUOV�
are more susceptible than boys to cranial RT–associated pre-

SXEHUWDO�SUHFR[��/RZHU�GRVHV�RI�57����±���*\��DUH�DVVRFLDWHG�
with prepubertal puberty only in girls, whereas higher doses 

(25–50 Gy) affect both sexes equally (13).

+\SHUSURODFWLQHPLD�LV�DQRWKHU�SRVVLEOH�RXWFRPH�RI�FUDQLDO�57�
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and is associated with a decrease in the inhibitory neurotrans-
mitter dopamine (Figure 1). 

)LJXUH����+\SHUSURODFWLQHPLD�LV�DQ�DGYHUVH�HIIHFW�RI�FUDQLDO�57�
and is associated with a decrease in the inhibitory neurotrans-
mitter dopamine.

+LJK� 35/� OHYHOV� XVXDOO\� GR� QRW� VKRZ� FOLQLFDO� V\PSWRPV�� EXW�
they can sometimes cause amenorrhea and galactorrhea in 
women and puberty problems in children. A mild to moderate 
LQFUHDVH�LQ�35/�OHYHOV�DIWHU�57�LV�REVHUYHG�LQ���±����RI�DGXOW�
ZRPHQ�DQG����RI� FKLOGUHQ� ����� ,Q� WKH�SDWLHQW�JURXS� IROORZHG�
E\�3DL�HW�DO��DIWHU�FUDQLDO�57������KDG�K\SHUSURODFWLQHPLD� LQ�
10 years. The reason for this high level of hyperprolactinemia 
may be the long-term follow-up of patients (14) because a long 
latent period usually occurs before RT-related changes in go-
nadotropins and other pituitary hormones (15). In the study of 
3DL�HW�DO���WKH�PHGLDQ�WLPH�IRU�WKH�GLDJQRVLV�RI�K\SRJRQDGLVP�
and hyperprolactinemia in patients followed up after cranial RT 
was 4 years and 2.5 years, respectively. The length of the la-
tent period of endocrinopathies was emphasized. In this period, 
when oncological controls became scarce, the importance of 
controlling endocrine adverse effects was emphasized (14).

RELATIONSHIP BETWEEN RADIOTHERAPY AND UTERUS
The uterus is affected by pelvic irradiation, and RT-related uteri-
QH�DGYHUVH�HIIHFWV�FDQ�EH�REVHUYHG��(QGRPHWULDO�LQÀDPPDWLRQ�
DQG�¿EURVLV��P\RPHWULDO�DWURSK\��DQG�VHURVDO�LQÀDPPDWLRQ�DQG�
¿EURVLV�DUH�REVHUYHG�LQ�WKH�KLVWRORJLFDO�H[DPLQDWLRQ�RI�WKH�GL-
rectly irradiated uterus (16). Radiation-related damage to the 
uterus can cause infertility. Additionally, if pregnancy occurs, it 
can lead to obstetric complications including abortion, preterm 
birth, and placental abnormalities (3,15). The severity of uteri-
ne damage depends on the total radiation dose, the irradiation 
VLWH��DQG�WKH�DJH�RI�WKH�SDWLHQW�DW�WKH�WLPH�RI�WUHDWPHQW�����

8WHULQH� GDPDJH� GXH� WR� XWHULQH� UDGLDWLRQ� H[SRVXUH� LV� FORVHO\�
related to the age of the patient. The RT–age relationship of 

the uterus and ovaries is different. With aging, the radiosensiti-
vity of the uterus decreases, whereas the radiosensitivity of the 
ovaries increases (Figure 2). 

Figure 2. With aging, the radiosensitivity of the uterus decrea-
ses, whereas the radiosensitivity of the ovaries increases.

The high sensitivity of the uterus to RT at early ages necessita-
tes the evaluation of patients who have received abdominopel-
vic RT in childhood. Radiation exposure of the uterus at a young 
age is a risk factor for future pregnancies. Radiation exposure 
during childhood causes altered uterine vascularization, decre-
ased uterine volume and elasticity, myometrial atrophy, endo-
PHWULDO� ¿EURVLV��DQG�XOWLPDWHO\�XWHULQH� LQVXI¿FLHQF\�� ,Q�HOGHUO\�
patients, uterine and cervical atrophy are observed after RT. In 
addition to age, menarche status is also important in the uteri-
ne damage of RT. When patients were analyzed by menarche 
status during RT, more preterm births were seen in those who 
UHFHLYHG� 57� EHIRUH�PHQDUFKH� ���������$� UHWURVSHFWLYH� VWXG\�
SXEOLVKHG�E\�/DUVHQ�HW�DO��REVHUYHG�WKDW�XWHULQH�57�H[SRVXUH�LQ�
FKLOGKRRG�VLJQL¿FDQWO\�UHGXFHG�DGXOW�XWHULQH�YROXPH�������,Q�D�
study by Chiarelli et al., patients who received abdominal RT in 
childhood were analyzed retrospectively. Compared to patients 
who were only operated, patients who received postoperative 
57� KDG� VLJQL¿FDQWO\� KLJKHU� SUHPDWXULW\�� SHULQDWDO� GHDWK�� DQG�
low birth weight in their pregnancies (20). Research published 
by Signorello et al. in 2006 was also consistent with the work 
of Chiarelli et al. This study reported that the risk of preterm 
birth, low birth weight, and low birth weight for gestational age 
were increased in the babies of patients who had received RT 
FRPSDUHG�WR�WKRVH�ZKR�KDG�QRW�������,Q�WKH�VWXG\�RI�5HXOHQ�HW�
al., British childhood cancer survivor data were analyzed. The 
risk of preterm birth increased by 3 times and the risk of low 
birth weight increased by 2 times in this patient group (21). Gre-
en et al. also reviewed the pregnancy outcomes of childhood 
cancer patients treated with RT or CT. The probability of infants 
ZHLJKLQJ��������J�DW�ELUWK�ZDV�VLJQL¿FDQWO\�KLJKHU� LQ�SDWLHQWV�
with pelvic irradiation (22). Based on existing studies, no con-
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sensus exists on the radiation dose with which pregnancy will 
QRW� EH� VXVWDLQDEOH� GXH� WR� XWHULQH� GDPDJH�� +RZHYHU�� XQVXF-
cessful pregnancy can be predicted in cases receiving >25 Gy 
in childhood or >45 Gy in adulthood (16). At doses lower than 
these values, uterine dysfunction may occur. When 14–30 Gy 
of radiation is applied to the uterus, pregnancy complications 
GXH�WR�XWHULQH�G\VIXQFWLRQ�PD\�GHYHORS������$V�HPSKDVL]HG�LQ�
many studies, patients receiving RT in childhood are at high 
risk of obstetric complications. These patients and their fetuses 
should be closely monitored during pregnancy.

RELATIONSHIP BETWEEN RADIOTHERAPY AND 
OVARIES
The most common type of follicle in the human ovary is the 
primordial follicle, which represents the ovarian reserve. This 
reserve reaches the maximum level in the intrauterine 5th 
month in the fetus, then ovarian functions gradually decrease 
with age, and the menstrual cycle ends by completely losing 
its activities at an average age of 50–52 years (23). Although 
a natural decrease occurs in the number of oocytes between 
birth and menopause, RT can accelerate this, resulting in early 
menopause and infertility (15). The effects of RT on the ovaries 
are usually progressive and permanent (3).

In general, cells with high mitotic activity and active DNA rep-
lication are more radiosensitive, whereas cells with low mitotic 
GLYLVLRQ�UDWHV�DUH�PRUH�UDGLRUHVLVWDQW��+RZHYHU�� IHPDOH�JHUP�
cells are an exception. Although progenitor female germ cells 
VWRS�DW�WKH�¿UVW�PHLRWLF�GLYLVLRQ��WKH\�DUH�H[WUHPHO\�VHQVLWLYH�WR�
UDGLDWLRQ������$Q�DUWLFOH�SXEOLVKHG�E\�3X\�HW�DO��LQ������UHSRUWHG�
that precursor oocytes are 80 times more radiosensitive than 
growing oocytes (0.1 versus 8 Gy) (24). A similar result was 
seen in Stringer et al.’s study: primordial follicles begin to be ad-
YHUVHO\�DIIHFWHG�DW�����*\��EXW�WKH�GRVH�IRU�JURZLQJ�IROOLFOHV�LV���
Gy (25). Non-dividing germ cells were previously thought unab-
OH�WR�UHSDLU�JHQRPLF�GDPDJH�FDXVHG�E\�,5�GXH�WR�D�GH¿FLHQF\�
LQ�'1$�UHSDLU�PHFKDQLVPV��+RZHYHU��UHFHQW�UHVHDUFK�LQ�DQLPDO�
models suggests that mammalian oocytes have a DNA repair 
capacity. Additional studies are needed to elucidate this (3).

After radiation exposure, the follicles atrophy, and the follicle 
reserves decrease. Decreased or even stopped production of 
ovarian hormones can lead to uterine dysfunction due to insuf-
¿FLHQW�HVWURJHQ�H[SRVXUH��HDUO\�PHQRSDXVH��DQG�LQIHUWLOLW\��7KH�
ovarian damage from radiation depends on not only the dose 
administered but also various factors such as the patient’s age, 
exposure time, concomitant CT, and surgical history (3). Oocy-
WHV�DUH�KLJKO\� UDGLRVHQVLWLYH��ZLWK�DQ�/'��� �GRVH� UHTXLUHG� WR�

GHVWUR\�����RI�RRF\WHV��HVWLPDWHG�DW����*\�������7KH�/'���RI�
oocytes was previously estimated at <4 Gy. In the mathematical 
PRGHO� WKDW�:DOODFH� UHYLVHG� LQ� ������ WKH� /'���RI� WKH� KXPDQ�
RRF\WH�ZDV�FDOFXODWHG�WR�EH����*\�������7KH�'��YDOXH�LV�D�SDUD-
meter that measures intrinsic radiosensitivity(28). The D0 value 
of an oocyte (reciprocal of the slope on the exponential portion 
of a survival curve) is 0.12 Gy, and according to Duncan et al., 
LQIHUWLOLW\�ZDV�SUHGLFWHG�LQ����DQG�����RI�ZRPHQ�ZKR�UHFHLYHG�
2–3 Gy and 6–12 Gy, respectively (29).

The relationship of RT with ovarian damage and age is widely 
studied in the literature. In the mathematical model that Wallace 
published in 2005, ovarian failure was estimated depending on 
the age and dose of RT exposure. In this modeling, the risk 
RI� RYDULDQ� IDLOXUH� DIWHU� UDGLDWLRQ�ZDV� GH¿QHG� DV� WKH� HIIHFWLYH�
sterilization dose (ESD). According to this model, the ESD of 
newborns is 20.3 Gy, the ESD of 10-year-old patients is 18.4 
Gy, the ESD of 20-year-old patients is 16.5 Gy, and the ESD of 
30-year-old patients is 14.3 Gy (30). In a retrospective analysis, 
a 20-Gy pelvic RT dose increased the risk of premature ovarian 
IDLOXUH��32)��LQ�ZRPHQ�\RXQJHU�WKDQ����\HDUV��(YHQ�DW�ORZHU�
UDGLDWLRQ� GRVHV��32)� FDQ� EH� REVHUYHG� LQ�ZRPHQ� ROGHU� WKDQ�
35 years due to naturally reduced oocyte reserves (15). The 
VWXG\�RI�&KLDUHOOL�HW�DO��REVHUYHG�WKDW� WKH�ULVN�RI�32)�FDXVHG�
by radiation increased in a dose-dependent manner. Infertility 
UDWHV�RI�����DQG�����ZHUH�UHSRUWHG�DW�GRVHV�RI���±���*\�DQG�
DERYH����*\��UHVSHFWLYHO\�������,Q�/DUVHQ�HW�DO�¶V�UHWURVSHFWLYH�
study, 100 female cancer patients treated with CT and/or RT 
in childhood were compared with a control group. The median 
DJH�RI�WKH�SDWLHQWV�ZDV�����\HDUV�DW�GLDJQRVLV�DQG������\HDUV�DW�
enrollment. Seventy patients with spontaneous menstrual cyc-
les had a smaller ovarian volume (4.8 cm3 vs. 6.8 cm3, p<.001) 
DQG�IHZHU�DQWUDO�IROOLFOHV�SHU�RYDU\������YV������S�������FRPSD-
red to the control group. These results show that the ovarian 
reserve may be decreased in cancer patients with spontaneous 
menstrual cycles (19).

We do not have enough data on whether different types of radi-
ation (e.g., X-rays, gamma, particulate therapy) have different 
HIIHFWV�RQ� WKH�RYDULHV�� ,Q�3X\�HW�DO�¶V�VWXG\��SULPRUGLDO� IROOLFOH�
radiosensitivity was compared after exposure to two types of 
UDGLDWLRQ��JDPPD�UDGLDWLRQ�DQG�;�UD\V��DQG�WKH�/'���ZDV�FDO-
FXODWHG�DV����P*\�DQG����P*\��UHVSHFWLYHO\�������$OWKRXJK�WKH�
effect of IR on the ovaries, whether gamma radiation or X-ray, 
LV�SUHGLFWHG�WR�QRW�GLIIHU�GUDPDWLFDOO\��LQVXI¿FLHQW�GDWD�H[LVW��6WX-
dies are needed to evaluate the effects of particle therapy (e.g., 
proton therapy, carbon ion therapy) on the ovaries and oocytes.
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In addition to germ cells, the ovaries contain somatic cells, and 
these also contribute to the quality and quantity of germ cel-
OV�� 6RPDWLF� FHOOV�PDNH� XS� WKH�PDMRULW\� RI� WKH� RYDULDQ� FRUWH[�
DQG� DUH� GLVWULEXWHG� DV� IROORZV�� VWURPDO� FHOOV� ������� RRF\WHV�
��������SHULYDVFXODU�FHOOV��������HQGRWKHOLDO�FHOOV�������JUDQX-
ORVD���������WKHFD�DQG�LPPXQH�FHOOV��������������7KH�IDFW�WKDW�
these non-oocyte cells undergo apoptosis and necrosis within 
hours after radiation shows that they are also radiosensitive. 
The bidirectional relationship between oocytes and non-oocyte 
ovarian cells is important for follicle survival and quality (29). 
While evaluating the RT–ovarian relationship, the oocyte micro-
HQYLURQPHQW�VKRXOG�DOVR�EH�HYDOXDWHG��EXW�LQVXI¿FLHQW�UHVHDUFK�
exists on this.

Another concern with ovarian irradiation is the possibility of fetal 
malformations when irradiated patients become pregnant. Ob-
servation of genetic effects in irradiated animals suggests that 
this effect can also be seen in humans. Animal data show that 
oocyte radiosensitivity varies widely with the follicle or oocyte 
stage and mammalian species. In animal experiments, after 
the ovaries were exposed to high doses (1–5 Gy), congenital 
DQRPDOLHV�ZHUH� REVHUYHG� LQ� RQJRLQJ� SUHJQDQFLHV�� +RZHYHU��
the extrapolation of animal data to humans requires caution. 
The probability of such events is low compared with the spon-
taneous risks of genetic effects, and no increased fetal anoma-
lies were noted in human observations (32). In Mueller’s study 
HYDOXDWLQJ�IHPDOH�FKLOG�FDQFHU�SDWLHQWV��QR�VLJQL¿FDQW�LQFUHDVH�
in fetal malformation was observed in their future children (33). 
The study of Sudour et al. examined the next pregnancy pro-
cesses of 84 children who received pelvic RT, and no increase 
in fetal malformation was observed in these babies (34). In ad-
dition to RT studies, the relationship between parental radiation 
exposure and child anomalies has been evaluated by epide-
PLRORJLFDO�VWXGLHV�DIWHU�UDGLDWLRQ�DFFLGHQWV�DQG�WKH�+LURVKLPD�
bombing. Most epidemiological studies have found little eviden-
ce of parental radiation-related illness, but these studies are not 
powerful enough to assess the problem. Some epidemiological 
studies have found a link between paternal exposure to radiati-
on and babies’ neural tube defects, but this association is very 
weak. Despite growing concern about fetal malformation based 
RQ� DQLPDO� H[SHULPHQWV�� LQVXI¿FLHQW� GDWD� IURP� KXPDQ� VWXGLHV�
exist to directly prove this relationship (32).

7KH�PDMRULW\�RI�VWXGLHV�RQ�RYDULHV�DQG�RRF\WHV�DUH�EDVHG�RQ�
animal experiments or retrospective observations. Doses pre-
dicted to cause damage in preclinical studies were administe-

red over a short time. Not enough information exists about the 
effect of relatively low-dose exposures in the long term (5,23). 
In the preclinical study of Reiser et al., 0.1 Gy was applied to 
WKH�RYDU\��DQG�WKLV�GRVH�KDG�QR�VLJQL¿FDQW�HIIHFW�RQ�SULPRUGLDO�
follicles (23). Similarly, in the study of Kimler et al., no change 
ZDV�REVHUYHG�LQ�RYDULDQ�IROOLFOHV�ZLWK�����*\��ZKHUHDV�D�VLJQL¿-
cant decrease was observed at 1 Gy in a mouse model (35). In 
the animal model of Kerr et al., a decrease in primordial follicles 
was observed after 0.45 Gy of gamma radiation (36). The dose 
of 10 mGy, which is equivalent to a CT scan, did not appear 
effective on most oocyte- and embryo-level parameters. Based 
on these data, oocytes can be assumed to repair low-dose radi-
DWLRQ�GDPDJH�������+RZHYHU��GHWHUPLQLQJ�D�VDIH�UDGLDWLRQ�GRVH�
threshold for the ovaries is not yet possible.

Fertility is an important component of quality of life, and on-
cological patients should be questioned about fertility expec-
tations before treatment. RT can irreversibly adversely affect 
IHUWLOLW\� LQ� PDQ\� ZD\V�� 3DWLHQWV� ZLWK� H[SHFWDWLRQV� RI� IHUWLOLW\�
should be evaluated in terms of RT-induced infertility before 
treatment, and appropriate interventions should be recommen-
GHG��3DWLHQWV�UHFHLYLQJ�FUDQLDO�57�VKRXOG�EH�IROORZHG�XS�RYHU�D�
long period for endocrinopathies. Dose-dependent uterine and 
ovarian adverse effects can be observed in patients receiving 
abdominopelvic RT. These patients are at high risk of infertility 
and pregnancy complications and should be closely monitored. 
3DUHQWDO�UDGLDWLRQ�H[SRVXUH�GRHV�QRW�DSSHDU�VLJQL¿FDQWO\�DVVR-
ciated with inherited genetic disease in their infants.
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