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Evaluation of the Anxiety and Depression Scores in Women with Uncomplicated
Pregnancies in the Era of Coronavirus Disease 2019: The Experience of a Single Tertiary Center
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ABSTRACT

Aim: 7KH�UHFHQW�RXWEUHDN�RI�FRURQDYLUXV�KDV�EHFRPH�DQ�H[WUHPHO\�VLJQL¿FDQW�KH-

alth issue on a global scale, and its impact on the psychological status of preg-

nant women is still under investigation. This study aimed to assess the anxiety and 

depression scores of uncomplicated pregnancies in the age of coronavirus disease 

2019 (COVID-19).

Materials and Method: A total of 98 pregnant women were included in the study. 

The patients were divided into three groups according to the timing of pregnancy: 

�±���ZHHNV� �JURXS���� ¿UVW� WULPHVWHU��� ��±���ZHHNV� �JURXS���� VHFRQG� WULPHVWHU���
DQG����ZHHNV�WR�WKH�HQG�RI�SUHJQDQF\��JURXS����WKLUG�WULPHVWHU���7KH����LWHP�%HFN�
DQ[LHW\�DQG�%HFN�GHSUHVVLRQ�VFDOHV�ZHUH�FRPSOHWHG�E\�DOO�SDUWLFLSDQWV��$Q[LHW\�DQG�
depression scores and the demographic information of the groups were compared.

Results: 7KH�DQ[LHW\�OHYHO�RI�JURXS���ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�
RI�JURXSV����DQG�JURXSV����S�����������7KH�PHDQ�GHSUHVVLRQ�VFRUH�RI�JURXS���ZDV�
VLJQL¿FDQWO\�KLJKHU� WKDQ� WKDW�RI� JURXS����7KH�GHSUHVVLRQ�VFRUHV�RI� SDWLHQWV� IURP�
GLIIHUHQW�HGXFDWLRQDO�OHYHOV�ZHUH�VLPLODU��KRZHYHU��LW�ZDV�REVHUYHG�WKDW�WKH�KLJKHU�
HGXFDWLRQDO�OHYHO�RI�SDWLHQWV�ZDV�VLJQL¿FDQWO\�FRUUHODWHG�ZLWK�KLJKHU�DQ[LHW\�VFRUHV�
(p < 0.001). 

Conclusion: Our study showed that during COVID-19, the depression and anxiety 

VFRUHV�RI�SUHJQDQW�ZRPHQ�DSSURDFKLQJ�FKLOGELUWK�PD\�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�
those of women with early pregnancies. The inclusion of psychological support in 

routine antenatal care for pregnant women in the third trimester should be conside-

red to improve maternal and fetal outcomes.

Keywords: Pregnancy, COVID-19, Depression, Anxiety, Psychology

ÖZ

Amaç: 6RQ� ]DPDQODUGD�PH\GDQD� JHOHQ� NRURQDYLU�V� VDOJÕQÕ� N�UHVHO� |OoHNWH� VRQ�
GHUHFH� |QHPOL� ELU� VD÷OÕN� VRUXQX� KDOLQH� JHOGL�� *HEH� NDGÕQODUÕQ� SVLNRORMLN� GXUXPX�
�]HULQGHNL�HWNLVL�KDOD�DUDúWÕUÕOPDNWDGÕU��%X�oDOÕúPD��NRURQDYLU�V�KDVWDOÕ÷Õ�G|QHPLQGH�
NRPSOLNH�ROPD\DQ�JHEHOLNOHULQ�DQNVL\HWH�YH�GHSUHV\RQ�SXDQODUÕQÕ�GH÷HUOHQGLUPH\L�
DPDoODGÕ�

Gereçler ve Yöntem: dDOÕúPD\D�WRSODP����JHEH�GDKLO�HGLOGL��+DVWDODU�JHEHOL÷LQ�WUL-
PHVWHUOHULQH�J|UH��o�JUXED�D\UÕOGÕ���±���KDIWD��JUXS����ELULQFL�WULPHVWHU�����±���KDIWD�
�JUXS����LNLQFL�WULPHVWHU���YH����KDIWDGDQ�JHEHOL÷LQ�ELWLúLQH��JUXS�����o�QF��WULPHVWHU���
���PDGGHOLN�%HFN�DQNVL\HWH�YH�%HFN�GHSUHV\RQ�|OoHNOHUL� W�P�NDWÕOÕPFÕODU� WDUDIÕQ-

GDQ� WDPDPODQGÕ��$QNVL\HWH�YH�GHSUHV\RQ�VNRUODUÕ� LOH�JUXSODUÕQ�GHPRJUD¿N�ELOJLOHUL�
NDUúÕODúWÕUÕOGÕ�

Bulgular:�*UXS� �¶�Q� DQNVL\HWH� G�]H\L� ��� YH� ��� JUXSODUGDQ� DQODPOÕ� RODUDN� \�NVHN�
EXOXQPXúWXU��S�����������*UXS��¶�Q�RUWDODPD�GHSUHV\RQ�VNRUX�JUXS��¶GHQ�DQODPOÕ�
RODUDN�\�NVHNWL��)DUNOÕ�H÷LWLP�G�]H\OHULQGHQ�KDVWDODUÕQ�GHSUHV\RQ�SXDQODUÕ�EHQ]HUGL��
$QFDN�KDVWDODUÕQ�H÷LWLP�G�]H\OHUL�DUWWÕNoD�DQNVL\HWH�VNRUODUÕ�DQODPOÕ�RODUDN�DUWWÕ÷ÕQÕ�
J|]OHPOHGLN��S����������
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DQNVL\HWH�SXDQODUÕQÕQ�HUNHQ�JHEHOLNOHUL�RODQ�NDGÕQODUD�J|UH�|QHPOL�|Oo�GH�GDKD�\�N-
VHN�RODELOHFH÷LQL�J|VWHUPLúWLU��ho�QF��WULPHVWHUGH�JHEH�NDGÕQODUÕQ�DQWHQDWDO�G|QHP�
L]OHPLQGH�SVLNRORMLN�GHVWH÷H�|QHP�YHULOPHVL�JHEHOLN�YH�GR÷XP�VRQXoODUÕQÕ�L\LOHúWLU-
PHN�LoLQ�JHUHNOLGLU�
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$Q[LHW\�DQG�GHSUHVVLRQ�DUH�FRPPRQ�GLVRUGHUV�WKDW�VLJQL¿FDQWO\�
reduce the quality of life of those affected and are considered 

VHULRXV�KHDOWK�SUREOHPV�DFFRUGLQJ�WR�WKH�:RUOG�+HDOWK�2UJDQL-
zation (1). Currently, it is discussed that pregnancy itself may 

be associated with increased stress, anxiety, and depressive 

mood swings for a variety of reasons. These include the dra-

matic changes in body shape and physiology, occurrence of 

hormonal changes compared with the nonpregnant state, expe-

FWDWLRQ�RI�KDYLQJ�D�KHDOWK\�EDE\��DQG�IHDU�RI�FKLOGELUWK���������,W�
has been shown that women with more anxiety or stress during 

pregnancy have a higher rate of spontaneous abortions and 

DUH�PRUH�OLNHO\�WR�GHOLYHU�SUHPDWXUH�LQIDQWV��������7KHUH�LV�DOVR�
evidence that if a mother is highly stressed during pregnancy, 

her child is more likely to have emotional or cognitive problems, 

LQFOXGLQJ�DQ�LQFUHDVHG�ULVN�RI�DWWHQWLRQ�GH¿FLW�K\SHUDFWLYLW\�GL-
VRUGHU��DQ[LHW\��DQG�ODQJXDJH�GHOD\���������

In late 2019, the outbreak named “novel coronavirus disease 

2019” (COVID-19) caused by severe acute respiratory syndro-

me coronavirus-2, in Wuhan, China, became a global pande-

PLF�ZLWK�DQ�RYHUDOO�FDVH�IDWDOLW\�UDWH�RI�����������7KH�HFRQRPLF�
DQG�VRFLDO�OLIH�RI�WKH�ZKROH�ZRUOG�KDV�FKDQJHG�VLJQL¿FDQWO\�VLQ-

FH�WKH�RXWEUHDN�RI�WKH�&29,'����SDQGHPLF��+RZHYHU��WR�GDWH��
neither the impact of COVID-19 on feto-maternal health nor the 

VSHFL¿F�WUHDWPHQW�RI�WKH�LQIHFWLRQ�KDV�EHHQ�FODUL¿HG�����������,W�
is reasonable to assume that this uncertainty must have increa-

sed the baseline anxiety and stress levels of pregnant women.

7KHUHIRUH�� WKH� SUHVHQW� VWXG\� XVHG� WKH�%HFN� ,QYHQWRU\� WR� GH-

termine the psychological status of women with uncomplica-

ted pregnancies in the COVID-19 era to investigate a possible 

association between COVID-19 and increased depression and 

anxiety levels in these women.

A cross-sectional clinical study was conducted involving a total 

of 98 pregnant women with uncomplicated pregnancies. The 

women were selected from the outpatient obstetrics clinic of 

WKH�'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QHFRORJ\��[[[�[[[[[�8QL-
versity, Faculty of Medicine, between April 01, 2020, and Sep-

tember 01, 2020. The patients were divided into three groups 

DFFRUGLQJ�WR�WKH�WLPLQJ�RI�SUHJQDQF\���±���ZHHNV��JURXS����¿UVW�
WULPHVWHU��� ��±���ZHHNV� �JURXS���� VHFRQG� WULPHVWHU��� DQG����
ZHHNV�WR�WKH�HQG�RI�SUHJQDQF\��JURXS����WKLUG�WULPHVWHU��

Sample size calculation

Power analysis was performed using the post hoc power cal-

culator program. In previous studies on anxiety and depres-

sion scores in the pregnant population, a twofold increase in 

anxiety and depression scores in pregnant women compared 

with those in the healthy pregnant population was found to be 

VWDWLVWLFDOO\�VLJQL¿FDQW�������7KHUHIRUH��LW�ZDV�SODQQHG�WR�LQFOXGH�
DW� OHDVW� ���SDWLHQWV� LQ� HDFK� WULPHVWHU� LQ� WKH�SUHVHQW� VWXG\� WR�
DFKLHYH�D�SRZHU�RI�����DQG�DQ�DOSKD�YDOXH�RI������WR�GHWHFW�D�
VLJQL¿FDQW�GLIIHUHQFH�

Ethical approval

All participants were informed about the study, informed con-

sent was obtained, and the study protocol was approved by the 

[[[�[[[[[�8QLYHUVLW\�(WKLFV�&RPPLWWHH� �GDWH��-XQH�����������
DSSURYDO�QXPEHU���������������$OO�VWHSV�RI�WKH�VWXG\�ZHUH�FRQ-

GXFWHG�XQGHU�WKH�EDVLF�SULQFLSOHV�RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL��

Selection of patients 

The inclusion criteria for the study were as follows: (1) spon-

WDQHRXV�DQG�XQFRPSOLFDWHG�VLQJOHWRQ�SUHJQDQF\������DELOLW\�WR�
speak Turkish and no physical or mental disabilities that would 

SUHYHQW� SDUWLFLSDWLRQ� LQ� WKH� LQWHUYHQWLRQV�� ���� QR� HYLGHQFH� RI�
DQWHQDWDO�EOHHGLQJ������QR�SUHH[LVWLQJ�PHGLFDO�RU�SV\FKLDWULF�FR-

PRUELGLWLHV��DQG�����QR�XVH�RI�PHGLFDWLRQV�RWKHU�WKDQ�IROLF�DFLG��
vitamin, or iron supplements.

A comprehensive medical history was obtained from all preg-

nant women, including educational status, pregnancy history, 

history of medical illness, and chronic medication use, to rule 

out any mental or medical disorders before pregnancy. In all ca-

ses, an ultrasound examination was performed, including fetal 

ELRPHWU\��SODFHQWDO� ORFDWLRQ��DQG�DPRXQW�RI�DPQLRWLF�ÀXLG�DQG�
excluding relevant obstetric conditions (e.g., twin pregnancy, 

molar pregnancy, or missed abortion).

In the Turkish health system, blood samples were routinely 

FROOHFWHG�IURP�DOO�SUHJQDQW�ZRPHQ�DW�WKH�EDVHOLQH�YLVLW��DW����
ZHHNV�RI�JHVWDWLRQ��DQG�DW�WKH�HQG�RI�SUHJQDQF\��%ORRG�VDPS-

les were collected for biochemical tests and hemograms on the 

DGPLVVLRQ�RI�DOO�SDWLHQWV��8ULQDO\VLV�IRU�NHWRQHV�ZDV�DOVR�FDU-
ried out to detect hyperemesis gravidarum in pregnant women 

LQ�WKH�¿UVW�WULPHVWHU�

Data collection

Data were collected at the time of admission using a series 

of forms completed during face-to-face interviews by the same 

trained interviewers to ascertain the psychological status of the 

patients. After obtaining written informed consent, one of the 

FRDXWKRUV��%&�RU�<6��FRQGXFWHG�WKH�LQWHUYLHZV��7KH�¿UVW�IRUP�

MATERIALS AND METHODS

INTRODUCTION
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FRQVLVWHG�RI�TXHVWLRQV�DERXW� WKH�SDWLHQWV¶�EDVLF�GHPRJUDSKLF�
characteristics. The second form contained the Turkish versi-

RQV�RI�WKH�%HFN�'HSUHVVLRQ�,QYHQWRU\��%',��DQG�%HFN�$Q[LHW\�
,QYHQWRU\��%$,���7KH�%',�DQG�%$,�DUH����LWHP�VHOI�UHSRUW�LQVW-
ruments used to assess the severity of depression and anxiety 

V\PSWRPV�� UHVSHFWLYHO\� ����� ����� (DFK� UHVSRQVH� LV� DVVLJQHG�
D� VFRUH�� UDQJLQJ� IURP� �� �QRW� GLVWXUEHG� DW� DOO�� WR� �� �VHYHUHO\�
disturbed), indicating the severity of symptoms. Individual qu-

HVWLRQV�RI�WKH�%',�DVVHVV�PRRG��SHVVLPLVP��VHQVH�RI�IDLOXUH��
self-dissatisfaction, guilt, punishment, self-loathing, self-repro-

ach, suicidal ideation, crying, irritability, social withdrawal, body 

LPDJH��ZRUN�GLI¿FXOWLHV��LQVRPQLD��IDWLJXH��DSSHWLWH��ZHLJKW�ORVV��
body preoccupation, and loss of libido. The instruments were 

translated into Turkish, and their reliability was recalculated by 

.DPÕú�HW�DO��������)RU�WKH�7XUNLVK�SRSXODWLRQ��D�VFRUH�RI����RU�
PRUH�UHSUHVHQWV�GHSUHVVLRQ�DFFRUGLQJ�WR�.DPÕú�HW�DO��������:H�
used these cutoff scores to determine the depression level in 

the study population.

7KH�%$,�LV�XVHG�WR�PHDVXUH�DQ[LHW\��,W� LV�VFRUHG�E\�VXPPLQJ�
the responses, with higher total scores indicating higher anxiety 

OHYHOV��7KH�YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�%$,�LQ�WKH�7XUNLVK�SRSX-

ODWLRQ�ZHUH�VKRZQ�E\�8OXVR\�HW�DO��������

Statistical analysis

Statistical analyses were performed using SPSS version 22.0 

(SPSS Inc., Chicago, IL). Continuous variables are expres-

sed as mean ± standard deviation. Categorical variables are 

presented as numbers and percentages. Normality for conti-

nuous variables in groups was determined using the Kolmo-

gorov-Smirnov test. The comparison of normally distributed 

variables was performed using the one-way ANOVA test, and 

non-normally distributed variables were compared using the 

.UXVNDO±:DOOLV�+�WHVW��$�3�YDOXH�RI�������ZDV�FRQVLGHUHG�VWD-

WLVWLFDOO\�VLJQL¿FDQW�

,

%DVHOLQH�DQG�REVWHWULF�FKDUDFWHULVWLFV�RI�WKH�JURXSV�LQ�WHUPV�RI�
DJH��SDULW\��HGXFDWLRQDO�VWDWXV��JHVWDWLRQDO�DJH��DQG�%0,�YDOXHV�
at admission were similar, as shown in Table 1.

Table 1:�%DVLF��HGXFDWLRQDO��DQG�REVWHWULF�FKDUDFWHULVWLFV�RI�WKH�
groups.

Note: The one-way ANOVA test was used.

The anxiety and depression scores of the pregnant women in 

each trimester are shown in Table 2.

Table 2:�&RPSDULVRQ�RI�WKH�%HFN�DQ[LHW\�DQG�%HFN�GHSUHVVLRQ�
scores of the groups.

1RWH��
�6LJQL¿FDQWO\�GLIIHUHQW�IURP�RWKHUV����6LJQL¿FDQWO\�GLIIHUHQW�IURP�HDFK�RWKHU��

The one-way ANOVA test was used.

,W�ZDV� IRXQG�WKDW� WKH�SUHJQDQW�ZRPHQ� LQ�JURXS���KDG�VLJQL¿-

cantly higher anxiety scores than those in groups 1 and 2 (p < 

�������7KH�GHSUHVVLRQ�VFRUHV�RI�JURXSV���DQG���ZHUH�VLPLODU��
and both were higher than that of the women in group 1. The 

GLIIHUHQFH�EHWZHHQ� WKH�GHSUHVVLRQ�VFRUHV�RI�JURXSV���DQG���
ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW��S� ����������7KH�PHDQ�%',�VFRUHV�
RI�WKH�ZRPHQ�LQ�JURXS���ZHUH�JUHDWHU�WKDQ����SRLQWV��ZKLFK�LV�
considered a cutoff value for depression in the Turkish popu-

ODWLRQ�DFFRUGLQJ�WR�.DPÕú�HW�DO��������7KH�PHDQ�%',�VFRUHV�RI�
pregnant women in groups 1 and 2 were lower than the estab-

OLVKHG�FXWRII�YDOXH�RI�����

In addition, the higher educational level of the patients was cor-

related with their higher anxiety scores, and the correlations 

ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQW��S�����������7DEOH����

RESULTS

Age p BMI p Par-
ity p Educational status p

0,76 0,07

Primary 
education 
(n,%)

High 
school

(n,%)

Univer-
sity

(n,%)

0.75

Group 
1

n:30

28 ± 
4,5

25,5 ± 
3,9

0,15

3 

(0–3)

8 

(26,6%)

12

(40%)

10

(33,3%)

Group 
2

n:30

27 ± 
4,4

26,0 ± 
4,5

2 

(0–3)

7

(23,3%)

16

(53,3%)

7

(23,3%)

Group 
3

n:38

27 ± 
4,8

27,3 
±3,3

4 

(0–5)

11

(28,9%)

19

(50%)

8

(21%)

Beck anxiety p Beck depression p
Group 1

n:30

17,0 ± 7,1

<0.001

14,4 ± 6,3 †

0.015
Group 2

n:30

20,0 ± 6,2 16,4 ± 7,3

Group 3*

n:38

24,9 ± 7,6 19,4 ± 7,3 †
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DISCUSSION

CONCLUSION

Table 3: Relationship between the educational level and 

anxiety and depression scores of the patients.

1RWH��
�6LJQL¿FDQWO\�GLIIHUHQW�IURP�HDFK�RWKHU��7KH�RQH�ZD\�$129$�WHVW�ZDV�XVHG�

+RZHYHU��QR�VXFK�FRUUHODWLRQ�ZDV�REVHUYHG�EHWZHHQ�GHSUHVVL-
RQ�VFRUHV�DQG�SDWLHQWV¶�HGXFDWLRQDO�OHYHO��S� ��������

The results of the present study showed that Turkish women 

with uncomplicated pregnancies approaching delivery had sig-

QL¿FDQWO\� LQFUHDVHG� DQ[LHW\� V\PSWRPV� DQG� GHSUHVVHG� PRRG�
GXULQJ�WKH�¿UVW�SDQGHPLF�RI�WKH���VW�FHQWXU\��

In our single-center study, pregnant women in the second and 

WKLUG�WULPHVWHUV�RI�WKHLU�SUHJQDQFLHV�VKRZHG�VLJQL¿FDQWO\�KLJKHU�
DQ[LHW\�VFRUHV�WKDQ�ZRPHQ�LQ�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\��
The depression scores were also higher in women in the se-

cond and third trimesters of pregnancy than that in pregnant 

ZRPHQ� LQ� WKH� ¿UVW� WULPHVWHU��7KH�PHDQ�GHSUHVVLRQ� VFRUHV�RI�
pregnant women in the third trimester were higher than the 

previously established threshold for depression in the Turkish 

SRSXODWLRQ�������

$Q�LQFUHDVLQJ�QXPEHU�RI�VWXGLHV�VKRZ�VLPLODU�¿QGLQJV�RI�LQFUH-

ased depressive and anxious mood changes in pregnant wo-

men from different societies since the onset of the COVID-19 

SDQGHPLF��5HFHQWO\��0DSSD�HW�DO�������IURP�,WDO\�UHSRUWHG�WKDW�
������ RI� SUHJQDQW� ZRPHQ� KDG� VLJQL¿FDQWO\� HOHYDWHG� DQ[LHW\�
VFRUHV�GXULQJ�WKH�¿UVW�GD\V�RI�&29,'����������6LPLODUO\��/HEHO�
et al. (18) compared the anxiety and depression symptoms of 

pregnant Canadian women during the pandemic period with 

D�SUH�SDQGHPLF�SUHJQDQW� FRKRUW� DQG� UHSRUWHG�D����� LQFUHD-

VH�LQ�FOLQLFDOO\�UHOHYDQW�GHSUHVVLRQ�V\PSWRPV�DQG�����UHSRU-
ting clinically relevant anxiety symptoms (18). In Israel, Taub-

PDQ�%HQ�$UL�HW�DO�������VXEMHFWLYHO\�PHDVXUHG�WKH�DQ[LHW\�DQG�
VWUHVV�OHYHOV�LQ�SUHJQDQW�ZRPHQ�DQG�UHSRUWHG�VLJQL¿FDQWO\�KLJK�
&29,'����UHODWHG�DQ[LHW\�OHYHOV�LQ�ERWK�$UDE�DQG�-HZLVK�SUHJ-

QDQW�ZRPHQ��5HFHQWO\��'XUDQNXú�DQG�$NVX� ����� IURP�7XUNH\�
UHSRUWHG�VLJQL¿FDQW�HIIHFWV�RI�&29,'����RQ� WKH�PHDQ�VFRUHV�
LQ�WKH�%',�DQG�%$,�RI�SUHJQDQW�ZRPHQ��:KHQ�FRPSDUHG�ZLWK�
D�VLPLODU�VWXG\�FRQGXFWHG�LQ�RXU�FRXQWU\��,Q�RXU�VWXG\��WKH�GHS-

UHVVLRQ�DQG�DQ[LHW\�OHYHO�RI�WKH�SUHJQDQW�ZRPHQ��,W�LV�VHHQ�WKDW�
WKHUH� LV�D�VLJQL¿FDQW� LQFUHDVH�FRPSDUHG� WR� WKH�SUH�SDQGHPLF�
period (21). COVID-19-related negative mood changes in the 

pregnant population have been associated not only with the 

pandemic itself but also with disease control measures, such 

as social isolation, social distance, and a sense of diminished 

freedom. 

$QRWKHU�LQWHUHVWLQJ�¿QGLQJ�RI�WKH�FXUUHQW�VWXG\�ZDV�WKDW�D�KLJ-

her educational level was associated with higher anxiety level 

LQ�WKH�SUHJQDQW�SRSXODWLRQ��&RQVLVWHQW�ZLWK�RXU�¿QGLQJV��DQ�DV-

sociation between the educational level and elevated anxiety 

and depression scores was recently reported during the CO-

9,'����SDQGHPLF� ����������7KH�DVVRFLDWLRQ�EHWZHHQ� WKH�KLJ-

her prevalence of psychological symptoms in individuals with 

higher educational levels may be due to the fact that this group 

KDV�HDVLHU�DFFHVV� WR� VFLHQWL¿F�DQG�SRSXODU� NQRZOHGJH�DERXW�
the harmful effects of pandemics on pregnancy and greater sel-

f-awareness about their health.

7KLV� VWXG\� KDV� VRPH� OLPLWDWLRQV�� 2QH�PDMRU� OLPLWDWLRQ� RI� WKH�
study was that the results were from a single tertiary center. 

Another limitation was that the assessment of the psychological 

LPSDFW�RI�YLUDO� LOOQHVV�ZDV�EDVHG�RQ�UHODWLYHO\�VXEMHFWLYH�PHW-
hods. Finally, the number of pregnant women in each group 

was limited to accurately assess a clear relationship between 

the COVID-19 pandemic and the stress levels of the pregnant 

women.

In conclusion, it is evident that COVID-19 has become a chronic 

stressor for all humanity, including the pregnant population. The 

results of the current study suggest that in the COVID-19 era, 

psychological support for pregnant women approaching deli-

very is critical during prenatal follow-up, as increased anxiety 

and depressed mood have been associated with pregnancy 

complications, including abortion, preterm birth, small for ges-

tational age, and intrauterine growth restriction. Larger multi-

FHQWHU�VWXGLHV�DUH�QHHGHG�WR�FODULI\�RXU�¿QGLQJV�

��� $UFKHU�-��%RZHU�3��*LOERG\�6��/RYHOO�.��5LFKDUGV�'��
*DVN� /�� HW� DO�� &ROODERUDWLYH� FDUH� IRU� GHSUHVVLRQ� DQG� DQ[LHW\�
problems. Cochrane Database of Systematic Reviews. 

2012(10).

��� %MHOLFD� $�� &HWNRYLF� 1�� 7UQLQLF�3MHYLF� $�� 0ODGHQRYL-
c-Segedi L. The phenomenon of pregnancy—A psychological 

YLHZ��*LQHNRORJLD�SROVND�������������������

��� %D\UDPSRXU�+��$OL�(��0F1HLO�'$��%HQ]LHV�.��0DF4XH-

Beck anxiety p Beck depression p
Primary education 15,4 ± 4,6 *

<0.001

16,4 ± 7,7

0,905High school 20,6 ± 6,0 * 17,0 ± 7,9

University 27,3 ± 8,7 * 17,2 ± 5,5
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ABSTRACT

Aim: To investigate whether the mother’s body mass index during pregnancy affects 
RQ�WKH�QHZERUQ�¿UVW�PHDVXUHG�76+�OHYHOV�

Material and Methods:� ,Q�*XQJRUHQ����$XJXVW�)DPLO\�+HDOWK�&HQWHU������SUHJ-
QDQWV�DQG�����EDELHV�ZHUH�LQFOXGHG��7KH�KHLJKW��ZHLJKW��DQG�ERG\�PDVV�LQGH[��%0,��
ZLWK�JHVWDWLRQDO�ZHHNV� �JZ��RI�SUHJQDQWV�DQG�ELUWK�ZHLJKW� �%:��DQG�76+� OHYHOV�
RI�QHZERUQV�ZHUH�WDNHQ��3UHJQDQWV�ZHUH�FDWHJRUL]HG�LQWR�WKUHH�JURXSV�DV�QRUPDO�
�%0,����������NJ�P����RYHUZHLJKW�������%0,�����NJ�P����DQG�REHVH��%0,!����NJ�
m����1HZERUQV�ZLWK�76+�YDOXH�RI�����P,8�/�DV�QRUPDO��DQG�!���P,8�/�DV�DEQRUPDO�
ZDV�FODVVL¿HG�

Results:� 7KH�PHDQ� DJH� RI� WKH� SUHJQDQW�ZDV� ����+���� \HDUV��7KH� JUDYLGD�ZDV�
���+�����7KH�
ZHLJKWV�RI�SUHJQDQWV�KDG�EHHQ�PHDVXUHG�DW����+����JZ�LQ�WKH�¿UVW�WULPHVWHU�DQG�DW�
����+����JZ�LQ�WKH�WKLUG�WULPHVWHU��,W�ZDV�REVHUYHG�WKDW�EDELHV�ERUQ�WR�RYHUZHLJKW�
PRWKHUV�LQ�WKH��VW�WULPHVWHU�KDG�WKH�KLJKHVW�%:��ZKLOH�EDELHV�ERUQ�WR�REHVH�PRWKHUV�
RI�WKH��UG�WULPHVWHU�KDG�WKH�KLJKHVW�%:��0RWKHUV�ZLWK�QRUPDO�%0,�LQ�WKH��VW�DQG��UG�
WULPHVWHUV�ZHUH�\RXQJHU��DQG�PRWKHUV�ZKR�ZHUH�RYHUZHLJKW�DQG�REHVH�ZHUH�ROGHU��
7KH�IUHTXHQF\�RI�DEQRUPDO�76+�ZDV�KLJKHU�LQ�¿UVW�WULPHVWHU�%0,����������NJ�P� of 
PRWKHUV��7KHUH�ZDV�QR�UHODWLRQ�EHWZHHQ�WKH��VW�DQG��UG�WULPHVWHU�%0,�RI�SUHJQDQWV�
DQG�QHRQDWDO�76+�OHYHOV�

Conclusion:�:H�IRXQG�WKDW�PDWHUQDO�%0,�JDLQ�GXULQJ�SUHJQDQF\�GLG�QRW�DIIHFW�QH-
RQDWDO�76+�OHYHOV��3UHJQDQF\�WUDFNLQJ�RI�ZRPDQ�LV�D�FKDQFH�RI�FRUUHFWLRQ�RI�GLHW�
DQG�SK\VLFDO�DFWLYLW\�EHKDYLRUV�DQG�WDNLQJ�FRQVXOWDWLRQ��7KH�SURVSHFWLYH��PRUH�GDWD�
VHULHV�VWXGLHV�DUH�QHHGHG�WR�REVHUYDWLRQ�RI�LQWHUDFWLRQ�EHWZHHQ�%.,�DQG�QHRQDWDO�
76+�UHVXOWV�DW�WKH�FRXUVH�RI�SUHJQDQW��

Keywords:�0DWHUQDO�2EHVLW\��QHRQDWDO�76+��SUHJQDQW�%0,
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GDKD�JHQo��ID]OD�NLOROX�YH�REH]�RODQ�JHEHOHU�LVH�GDKD�\DúOÕ�EXOXQGX��%LULQFL�WULPHVWHU�
9.ø� ���������NJ�P�� RODQODUÕQ� EHEHNOHULQGH� DQRUPDO� 76+� J|U�OPH� VÕNOÕ÷ÕQÕQ� GDKD�
ID]OD�ROGX÷X�J|U�OG���*HEHOHULQ���WULPHVWHU�YH���WULPHVWHUGH�KHVDSODQDQ�9.ø¶OHUL�LOH�
EHEH÷LQ�76+�G�]H\OHUL�DUDVÕQGD�LOLúNL�WHVSLW�HGLOHPHGL�
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BULGULAR

GEREÇ VE YÖNTEMLER

*ø5øù

øQWUDXWHULQ� KD\DWWD�� KHP� DQQHQLQ� KHP� GH� IHW�V�Q� WLURLG� KRU-
PRQODUÕ�IHW�V�Q�JHOLúLPL�LoLQ�|QHPOLGLU��.RQMHQLWDO�KLSRWLURLGL]P��
\HQLGR÷DQ� G|QHPLQGH� VÕN� NDUúÕODúÕODQ� YH� NDOÕFÕ� KLSRWLURLGLQLQ�
HQ� VÕN� QHGHQLGLU� ����� %H\LQ� JHOLúLPL� LoLQ� WLURLG� KRUPRQODUÕQÕQ�
HVDQVL\HO� URO�QGHQ� GROD\Õ�� WLURLG� KRUPRQODUÕQÕQ� HNVLNOL÷LQGH�
JHUL� G|Q�ú�PV�]� NRJQLWLI� YH� PRWRU� ER]XNOXNODU� ROXúPDNWDGÕU�
�����1HRQDWDO�76+���7URLG�6LWXPXODQ�+RUPRQ��G�]H\OHUL�GLQD-
PLNWLU� YH� JHEHOLNWH� DQQH� \DúÕ�� DQQH�76+�� DQQH� V7�� �VHUEHVW�
WLURNVLQ��� GR÷XP� NLORVX�� GR÷XP� ER\X� JLEL� ELUoRN�PDWHUQDO� YH�
QHRQDWDO�IDNW|UGHQ�HWNLOHQGL÷L�ELOLQPHNWHGLU������)HWDO�G|QHPGH�
WLURLG�EH]LQLQ�JHOLúLPL�SODVHQWD\D�ED÷OÕGÕU��3ODVHQWD�ED]Õ�PDWHU-
QDO�KRUPRQODUÕQ��VXEVWUDWODUÕQ�IHW�VH�JHoLúLQL�VD÷OD\DUDN��IHWDO�
WLURLG� JHOLúLPL�� IRQNVL\RQODUÕ� YH� WLURLG� KRUPRQ� PHWDEROL]PDVÕ�
�]HULQH�HWNL� HWPHNWHGLU� �����*HEHOLNWH�QRUPDOGHQ� ID]OD�EHGHQ�
NLWOH� LQGHNVL� �9.ø��DUWÕúÕ�KHP�PDWHUQDO�KHP�GH�QHRQDWDO� WLURLG�
KRUPRQ� VHYL\HOHULQGHNL� GH÷LúLNOLNOHUOH� LOLúNLOL� EXOXQPXúWXU� �����
g\OH�NL��QHRQDWDO�76+�G�]H\LQLQ�!���P,8�/�ROPDVÕQGD�PDWHU-
QDO�9.ø¶QLQ� \�NVHN�ROPDVÕ� ULVN� IDNW|U�� RODUDN� ELOGLULOPLúWLU� �����
+HUEVWPDQ�YH�DUN�����DQQHQLQ�JHEHOLN�VÕUDVÕQGDNL�NLOR�DOÕPÕQÕQ�
EHEH÷LQ�NRUG�NDQÕQGD�|Oo�OHQ�76+¶D�HWNLVLQLQ�ROPDGÕ÷ÕQÕ�D\UÕFD�
DQQHQLQ� 9.ø� LOH� QHRQDWDO� 7�� �WLURNVLQ�� GH÷HUOHUL� DUDVÕQGD� DQ-
ODPOÕ�ELU�LOLúNL�ROPDGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU��%X�YHULOHU��JHEHOLNWH�
PDWHUQDO�9.ø�LOH�EHEH÷LQ�WLURLG�GH÷HUOHUL�DUDVÕQGD�LNL�\|QO��ELU�
LOLúNL\L� G�ú�QG�UPHNWHGLU�� *HEHOHULQ� NLOR� WDNLELQL� \DSPDN�� EH-
EHNOHULQ�GH�QHRQDWDO�76+�GH÷HUOHULQL� |OoHUHN�HUNHQ� WHúKLV� LOH�
NRQMHQLWDO�KLSRWURLGLQLQ�NDOÕFÕ�KDVDUODUÕQGDQ�EHEHNOHUL�NRUXPDN�
SULPHU�NRUX\XFX�KHNLPOL÷LQ�J|UHYOHULQGHQGLU��

'ROD\ÕVÕ\OD�EX�oDOÕúPDGD��DQQHQLQ�JHEHOLN�G|QHPLQGH�9.ø¶QLQ�
\HQLGR÷DQ� WDUDPD� SURJUDPÕ� NDSVDPÕQGD�� EHEH÷LQ� |Oo�OHQ� LON�
76+�G�]H\OHUL��]HULQH�HWNLVLQLQ�ROXS�ROPDGÕ÷ÕQÕQ�DUDúWÕUÕOPDVÕ�
DPDoODQPÕúWÕU�

øVWDQEXO� *�QJ|UHQ� ��� $÷XVWRV� $LOH� 6D÷OÕ÷Õ� 0HUNH]LQGH��
����������������������WDULKOHUL�DUDVÕQGD�WDNLS�HGLOHQ�����JHEH�
YH�EX�JHEHOHULQ�����EHEH÷L� UHWURVSHNWLI� RODUDN� LQFHOHQGL��$LOH�
VD÷OÕ÷Õ�PHUNH]OHULQGH�� ³7�UNL\H� +DON� 6D÷OÕ÷Õ� .XUXPXQXQ�'R-
÷XP�gQFHVL�%DNÕP�YH�<|QHWLP�5HKEHUL´� GR÷UXOWXVXQGD� ULVNOL�
ROPD\DQ�JHEHOHU��JHEHOLNOHUL�V�UHVLQFH���NH]�L]OHQPHNWHGLU������
%LULQFL� L]OHP��JHEHOL÷LQ�������QF��KDIWDVÕQGD�� LNLQFL� L]OHP�����
����QF��KDIWDVÕQGD���o�QF��L]OHP��������LQFL��G|UG�QF��L]OHP��
������LQFL�KDIWDODU�DUDVÕQGD�\DSÕOPDNWDGÕU������dDOÕúPD\D��ELOL-

QHQ�NURQLN�KDVWDOÕ÷Õ�ROPD\DQ��WLURLG�KDVWDOÕ÷Õ�ROPD\DQ��IROLN�DVLW�
YH�GHPLU� LODFÕ�GÕúÕQGD� LODo�NXOODQPD\DQ��JHVWDV\RQHO�GL\DEHWL��
JHVWDV\RQHO� KLSHUWDQVL\RQX� ROPD\DQ�� oR÷XO� JHEHOL÷L� ROPD\DQ�
JHEHOHU�YH�EXQODUÕQ�]DPDQÕQGD��������KDIWD��GR÷PXú�EHEHN-
OHUL�GDKLO�HGLOPLúWLU��'R÷XP�VRQUDVÕ�DGUHV�GH÷LúLNOL÷L�QHGHQL�LOH�
QHRQDWDO�76+�VRQXoODUÕQD� XODúÕODPD\DQ� YDNDODU� oDOÕúPD�GÕúÕ�
EÕUDNÕOPÕúWÕU�� *HEHOHULQ� ER\�� NLOR� |Oo�POHUL� YH� EX� |Oo�POHU� LOH�
9.ø�KHVDSODQGÕ÷Õ�JHEHOLN�KDIWDODUÕ��EHEHNOHULQ�GR÷XP�NLORODUÕ�YH�
\HQLGR÷DQÕQ�|Oo�OHQ�LON�NDSLOOHU�76+�GH÷HUOHUL�YH�LON�76+�GH÷H-
UL� \�NVHN� oÕNDQ� EHEHNOHULQ� NRQWURO�76+�GH÷HUOHUL�$LOH�6D÷OÕ÷Õ�
0HUNH]LQGHNL�ND\ÕWODUGDQ�DOÕQPÕúWÕU��9.ø��EHGHQ�D÷ÕUOÕ÷ÕQÕQ��NJ���
ER\�X]XQOX÷XQXQ��P��NDUHVLQH��9.ø NJ�P���E|O�QPHVL\OH�WHV-
SLW�HGLOPLúWLU�

*HEHOHU�ELULQFL�YH��o�QF��WULPHVWHUGHNL�9.ø¶OHULQH�J|UH��QRUPDO�
WDUWÕOÕ��9.ø����������NJ�P����ID]OD�WDUWÕOÕ�������9.ø�����NJ�P���
YH�REH]� �9.ø!����NJ�P���RODUDN��o�JUXED�D\UÕOGÕ��%HEHNOHULQ�
LON�|Oo�OHQ� WRSXN�76+�GH÷HUL������P,8�/�RODQODU�QRUPDO��!����
P,8�/�RODQODU�DQRUPDO�RODUDN�VÕQÕÀDQGÕUÕOGÕ�����

(WLN�.XUXO�2QD\Õ�� øVWDQEXO�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�(WLN�
.XUXOX�WDUDIÕQGDQ�.DUDU�1R������LOH������������WDULKLQGH�RQD\-
ODQGÕ��dDOÕúPDPÕ]GD�oÕNDU�oDWÕúPDVÕ�\RNWXU�

ø67$7ø67ø.6(/�$1$/ø=

9HULOHULQ� GH÷HUOHQGLULOPHVLQGH� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFHV�� ����� SDNHW� 3URJUDPÕ� YH�5� LVWDWLVWLN� SURJUD-
PÕ� NXOODQÕOPÕúWÕU�� 7DQÕPOD\ÕFÕ� LVWDWLVWLNOHU�� RUWDODPD�VWDQGDUW�
VDSPD��PHG\DQ��PLQLPXP��PDNVLPXP�YH�\�]GHOHU�RODUDN�YH-
ULOPLúWLU��1RUPDO�GD÷ÕOÕP�J|VWHUPH\HQ�|Oo�PVHO�YHULOHULQ�DQDOL-
]LQGH�0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU��
.DWHJRULN� YHULOHULQ� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� YH�JHUH÷LQGH�
)LVKHU�WHVWOHUL�X\JXODQPÕúWÕU��.RUHODV\RQODU��6SHDUPDQ�WHVWOHUL�
LOH�GH÷HUOHQGLULOPLúWLU��S������LVWDWLVWLNVHO�DQODPOÕ�NDEXO�HGLOPLú-
WLU��.DUÕúWÕUÕFÕ�GH÷LúNHQOHULQ�NRQWURO�HGLOPHVL�LoLQ�%DFZDUGV�6WHS�
:LVH�/RJLVWLN�5HJUHV\RQ�DQDOL]OHUL�NXOODQÕOPÕúWÕU��%X�GXUXPGD�
ULVNOHU��25�YH�����J�YHQ�DUDOÕ÷Õ�LoLQGH�UDSRU�HGLOPLúWLU��&XW�RII�
GH÷HUL�EHOLUOHQPHVLQGH�52&�DQDOL]L�NXOODQÕOPÕúWÕU�

*HEHOLNOHULQ����������¶L�VH]DU\HQ�����������¶VL�QRUPDO�GR÷XP�
LOH� VRQODQPÕúWÕ��<HQLGR÷DQODUÕQ� ��¶L� �������� NÕ]�� ��¶L� ��������
HUNHN�FLQVL\HW� LGL��*HEHOHULQ�JHEH�ROGXNODUÕ�VÕUDGDNL�\Dú�RUWD-
ODPDVÕ������������������LGL��*UDYLGD�PHG\DQ�GH÷HUL������������
��� LGL��������DQQHQLQ����JHEHOL÷L�������¶LQLQ����JHEHOL÷L�����
��¶LQLQ����JHEHOL÷L������¶ÕQÕQ����JHEHOL÷L������¶XQXQ����JHEHOL÷L�
YH�����¶ÕQÕQ����JHEHOL÷L� LGL��*HEHOHULQ�ELULQFL� WULPHVWHU�NLORODUÕ�
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RUWDODPD� �������������� JHEHOLN� KDIWDODUÕQGD�� �o�QF�� WULPHVWHU�
NLORODUÕ�LVH�RUWDODPD������������������JHEHOLN�KDIWDODUÕQGD�|Oo�O-
P�úW��� øON� WULPHVWHU�ER\�YH�NLOR�|Oo�POHUL� VRQXFX�KHVDSODQDQ�
9.ø¶QH�J|UH��JHEHOHULQ�Q �������¶VÕ�QRUPDO���������¶VL� ID]OD�
NLOROX� YH� �������¶X� REH]� JUXEXQGD� LGL�� *HEHOHULQ� ��WULPHVWHU�
ER\�YH�NLOR�|Oo�POHUL�VRQXFX�KHVDSODQDQ�9.ø�|Oo�POHULQH�J|UH��
�������¶VL�QRUPDO���������¶L�ID]OD�NLOROX�YH��������¶VL�REH]�LGL�

<HQLGR÷DQ�����EHEH÷LQ�LON�|Oo�OHQ�WRSXN�NDQÕ�76+�GH÷HUOHULQ-
GHQ�� ��¶VÕQÕQ� QHRQDWDO�76+� GH÷HUL� QRUPDO� �76+�����P,8�/���
��¶VÕQÕQ�QHRQDWDO�76+�GH÷HUL�LVH�DQRUPDO��76+!����P,8�/��LGL��
$QRUPDO�oÕNDQ����76+�GH÷HULQLQ��������µVL�����������\ÕOODUÕ�
DUDVÕQGD��������¶X�����������\ÕOODUÕ�DUDVÕQGD�WHVSLW�HGLOPLúWLU��

dDOÕúPD\D�DOÕQDQ�JHEH�YH�\HQLGR÷DQODUÕQ�JHQHO�|]HOOLNOHUL��JH-
EHOHULQ�\DúÕ��ELULQFL�YH��o�QF��WULPHVWHU�NLORODUÕ��ER\�|Oo�POHUL��
9.ø¶OHUL�YH�NLOR�GH÷LúLPOHUL�LOH�ELUOLNWH�EHEHNOHUH�DLW�LON�YH�NRQWURO�
76+�GH÷HUOHUL�YH�GR÷XP�NLORODUÕ�7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 1.�dDOÕúPD\D�DOÕQDQ�JHEH�YH�\HQLGR÷DQODUÕQ�JHQHO�|]HO-
OLNOHUL

%LULQFL� WULPHVWHU� 9.ø¶OHULQH� J|UH� VÕQÕÀDQGÕUÕODQ� JHEHOHU� NDUúÕ-
ODúWÕUÕOGÕ÷ÕQGD�� QRUPDO� NLOROX� JHEHOHULQ� GDKD�JHQo�� ID]OD� NLOROX�
YH�REH]�RODQ�JHEHOHULQ� LVH�GDKD�\DúOÕ�ROGX÷X� WHVSLW�HGLOPLúWLU�
�S ��������*HEHOHULQ���WULPHVWHU�9.ø�GH÷HUOHULQH�J|UH�EHEHN-
OHULQ�GR÷XP�NLORODUÕQÕ�NDUúÕODúWÕUGÕ÷ÕPÕ]GD��ID]OD�NLOROX�JHEHOHU-
GHQ�GR÷DQ�EHEHNOHULQ�HQ�\�NVHN�GR÷XP�NLORVXQD�VDKLS�ROGX÷X��
QRUPDO� NLOROX� JHEHOHUGHQ� GR÷DQ� EHEHNOHULQ� GR÷XP� NLORODUÕQÕQ�
GDKD�G�ú�N�ROGX÷X�YH�REH]�JHEHOHUGHQ�GR÷DQ�EHEHNOHULQ�GR-
÷XP�NLORODUÕQÕQ�LVH�HQ�G�ú�N�ROGX÷X�WHVSLW�HGLOPLúWLU��S ��������
*HEHOHULQ����YH���WULPHVWHU�|Oo�POHULQGHNL�NLOR�GH÷LúLP�PLNWDU-
ODUÕQD� EDNWÕ÷ÕPÕ]GD�� HQ� ID]OD� NLOR� GH÷LúLPLQLQ� ��� WULPHVWHUGH�
QRUPDO�NLOROX�JUXSWD�EXOXQDQ�JHEHOHUGH�ROGX÷X�J|U�OP�úW�U��%L-
ULQFL�WULPHVWHUGH�QRUPDO�NLOROX�JUXSWD�EXOXQDQ�JHEHOHUGHNL���YH�
��WULPHVWHU�DUDVÕQGD�9.ø�GH÷LúLP�PLNWDUÕ�HQ�ID]OD��REH]�JUXSWD�
EXOXQDQ� JHEHOHUGH� LVH� HQ� D]� ROGX÷X� J|U�OP�úW�U� �S ��������
*HEHOLN�VD\ÕVÕ��EHEH÷LQ� LON�76+�G�]H\L��EHEH÷LQ�NRQWURO�76+�

G�]H\OHUL� YH� EHEHNWHNL� 76+� GH÷LúLP� PLNWDUODUÕ� LOH� JHEHOHULQ�
��WULPHVWHU� 9.ø¶OHUL� DUDVÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� ELU�
LOLúNL� WHVSLW�HGLOPHPLúWLU� �VÕUDVÕ\OD�S �������S �������S �������
S ��������7DEOR����

Tablo 2.� %LULQFL� WULPHVWHU� 9.ø� |Oo�POHULQH� J|UH� NDWÕOÕPFÕODUÕQ�
GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

ho�QF��WULPHVWHU�9.ø�|Oo�POHULQH�J|UH�VÕQÕÀDQGÕUÕODQ�JHEHOHULQ�
GH÷HUOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�QRUPDO�NLOROX�JHEHOHULQ�GDKD�JHQo��
ID]OD�NLOROX�YH�REH]�RODQ�JHEHOHULQ�LVH�GDKD�\DúOÕ�ROGX÷X�WHVSLW�
HGLOPLúWLU��S ��������*HEHOHULQ���WULPHVWHU�9.ø�GH÷HUOHULQH�J|UH�
EHEHN�GR÷XP�NLORODUÕQÕ� NDUúÕODúWÕUGÕ÷ÕPÕ]GD��REH]�JHEHOHUGHQ�
GR÷DQ�EHEHNOHULQ�HQ�\�NVHN�GR÷XP�NLORVXQD�VDKLS�ROGX÷X��ID]-
OD�NLOROX�JHEHOHUGHQ�GR÷DQ�EHEHNOHULQ�GR÷XP�NLORODUÕQÕQ�GDKD�
G�ú�N� ROGX÷X� YH� QRUPDO� NLOROX� JHEHOHUGHQ� GR÷DQ� EHEHNOHULQ�
GR÷XP� NLORODUÕQÕQ� LVH� GL÷HU� JHEHOHUGHQ� GR÷DQ� EHEHNOHU� LoHUL-
VLQGH�HQ�G�ú�N�GR÷XP�NLORVXQD�VDKLS�ROGX÷X� WHVSLW�HGLOPLúWLU�
�S ��������%HEHNWH�|Oo�OHQ�LON�76+�GH÷HUL�YH�NRQWURO�76+�GH-
÷HUOHUL�DUDVÕQGDNL�GH÷LúLP�G�]H\OHUL� LVH� ID]OD�NLOROX�JHEHOHUGH�
HQ�\�NVHN��REH]�JHEHOHUGH�GDKD�G�ú�N��QRUPDO�NLOROX�JHEHOHU-
GH�HQ�G�ú�N�WHVSLW�HGLOPLúWLU��S ��������*HEHOLN�VD\ÕVÕ��EHEH÷LQ�
LON�76+�G�]H\L��EHEH÷LQ�NRQWURO�76+�G�]H\OHUL�YH�JHEH�NLOR�GH-
÷LúLPOHUL� LOH�JHEHOHULQ���WULPHVWHU�9.ø¶OHUL�DUDVÕQGD� LVWDWLVWLNVHO�
DoÕGDQ�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOHPHPLúWLU��VÕUDVÕ\OD��S �������
S �������S �������S ���������7DEOR����

Tablo 3.�ho�QF��WULPHVWHU�%.ø�|Oo�POHULQH�J|UH�NDWÕOÕPFÕODUÕQ�

�ĞŒŝƔŬĞŶůĞƌ N KƌƚĂůĂŵĂ±SS DŝŶ Ͳ͘�DĂŬ

'ĞďĞŶŝŶ�ǇĂƔŦ;ǇŦůͿ 112 27,1±5,6 ϭϴ͕ϬͲϰϭ͕Ϭ

�ŝƌŝŶĐŝ�ƚƌŝŵĞƐƚĞƌ�ǀƺĐƵƚ�ƚĂƌƨƐŦ;ŬŐͿ 112 ϲϰ͕Ϯϵ±ϭϱ͕ϰϵ ϰϬ͕ϬͲϭϯϱ͕Ϭ

ho�QF��WULPHVWHU�Y�FXW�WDUWÕVÕ�NJ� 112 ϳϰ͕ϵϰ±ϭϰ͕ϲϯ ϱϭ͕ϬͲϭϰϳ͕Ϭ

�ŽǇ;ĐŵͿ 112 158,87±ϰ͕ϵϬ ϭϰϴ͕ϬͲϭϳϮ͕Ϭ

�ŝƌŝŶĐŝ�ƚƌŝŵĞƐƚĞƌ�s<7;ŬŐͬŵ2Ϳ�� 112 Ϯϱ͕ϰ±ϱ͕ϲϯ ϭϲ͕ϬͲϱϯ͕Ϭ

Üçüncü trimester s<7;ŬŐͬŵ2Ϳ 112 Ϯϵ͕ϲϰ±ϱ͕ϰϬ ϭϵ͕ϳͲϱϴ͕Ϭ

�ĞďĞŬ�ĚŽŒƵŵ�ƚĂƌƨƐŦ�;ŐƌͿ 112 ϯϮϭϬ±ϰϱϱ ϮϬϬϬͲϰϭϴϬ

�ĞďĞŬ�ŝůŬ�d^,�ĚĞŒĞƌŝ;ŵ/hͬ>Ϳ 112 ϭϲ͕Ϯϵ±ϭϯ͕ϱϳ ϯ͕ϴͲϲϰ͕ϭ

�ĞďĞŬ�ŬŽŶƚƌŽů�d^,;ŵ/hͬ>Ϳ 56 5,61±ϲ͕ϰϯ Ϭ͕ϭͲϯϮ͕Ϯ

'ĞďĞ�ǀƺĐƵƚ�ƚĂƌƨ�ĚĞŒŝƔŝŵŝ�;ŬŐͿ 112 10,65±ϱ͕ϰϯ ϭ͕ϬͲϯϬ͕Ϭ

EŽƌŵĂů�ƚĂƌƨůŦ�
;ŶсϱϲͿ

&ĂǌůĂ�dĂƌƨůŦ

;ŶсϯϳͿ

KďĞǌ

;ŶсϭϵͿ

�ĞŒŝƔŬĞŶůĞƌ
DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁

DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁

DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁
p*

'ĞďĞŶŝŶ�ǇĂƔŦ�;ǇŦůͿ
Ϯϰ͘ϬϬ

΀ϭϴ͘ϬϬͲϰϭ͘ϬϬ΁

Ϯϴ͘ϬϬ

΀ϭϵ͘ϬϬͲϰϭ͘ϬϬ΁

Ϯϴ͘ϬϬ

΀ϭϴ͘ϬϬͲϰϭ͘ϬϬ΁
0.017

'ĞďĞůŝŬ�ƐĂǇŦƐŦ
Ϯ͘Ϭ

΀ϭ͘ϬͲϱ͘Ϭ΁

Ϯ͘Ϭ

΀ϭ͘ϬͲϳ͘Ϭ΁

Ϯ͘Ϭ

΀ϭ͘ϬͲϰ͘Ϭ΁
Ϭ͘Ϯϱϰ

�ĞďĞŬ�ĚŽŒƵŵ�ƚĂƌƨƐŦ�;ŐƌͿ
ϯϬϱϬ

΀ϮϬϬϬ͘ϬͲϰϬϴϬ͘Ϭ΁

ϯϰϱϬ

΀ϮϱϬϬ͘ϬͲϰϭϴϬ͘Ϭ΁

ϯϬϮϬ

΀ϮϱϬϬ͘ϬͲϯϴϱϬ͘Ϭ΁
0.001

�ĞďĞŬ�7ůŬ�d^,�ĚĞŒĞƌŝ�
;ŵ/hͬ>Ϳ

ϭϯ͘ϵϱ

΀ϯ͘ϴϬͲϲϰ͘ϭϬ΁

ϵ͘ϰϯ

΀ϲ͘ϭϬͲϯϵ͘ϬϬ΁

ϭϰ͘Ϭϱ

΀ϲ͘ϭϬͲϮϴ͘ϮϬ΁
Ϭ͘ϳϴϲ

�ĞďĞŬ�<ŽŶƚƌŽů�d^,�ĚĞŒĞƌŝ�
;ŵ/hͬ>Ϳ

ϰ͘ϭϬ

΀Ϭ͘ϰϯͲϮϳ͘ϮϬ΁

ϯ͘Ϭϱ

΀Ϭ͘ϭϬͲϭϯ͘ϳϬ΁

ϯ͘ϲϬ

΀Ϯ͘ϱϬͲϯϮ͘ϮϬ΁
Ϭ͘ϮϬϵ

'ĞďĞ�ƚĂƌƨ�ĚĞŒŝƔŝŵŝ�;ŬŐͿ
ϭϭ͘ϱϬ

΀Ϯ͘ϬϬͲϯϬ͘ϬϬ΁

ϭϬ͘ϬϬ

΀ϯ͘ϬϬͲϯϬ͘ϬϬ΁

ϲ͘ϬϬ

΀ϭ͘ϬϬͲϭϰ͘ϬϬ΁
0.002

�ĞďĞŬ�d^,�ĚĞŒŝƔŝŵ
ϲ͘Ϭϴ

΀ͲϮϯ͘ϮϬͲϱϰ͘ϲϬ΁

ϲ͘Ϯϱ

΀Ͳϲ͘ϵϬͲϯϱ͘ϭϬ΁

ϭϭ͘ϮϬ

΀ͲϮϲ͘ϭϬͲϮϰ͘ϮϬ΁
Ϭ͘ϵϴϭ
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GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

0DWHUQDO�|]HOOLNOHU��JHEHQLQ�\DúÕ��JHEHOLN�VD\ÕVÕ��ELULQFL�YH��o�QF��WULPHVWHU�9.ø�GH÷HUOHUL���GR÷XP�úHNOL�YH�EHEH÷H�DLW�|]HOOLNOHU�
�FLQVL\HW��GR÷XP�NLORVX��PRGHOH�GDKLO�HGLOHUHN��EX�YHULOHULQ�\HQLGR÷DQ�76+�G�]H\OHULQLQ�QRUPDO�ROXS�ROPDPDVÕ��]HULQH�HWNLOHUL�
LQFHOHQGL÷LQGH��\XNDUÕGD�VD\ÕODQ�YHULOHUGHQ�VDGHFH�JHEHQLQ�\DúÕ��ELULQFL�WULPHVWHU�9.ø�YH��o�QF��WULPHVWHU�9.ø�GH÷HUOHUL�DUDVÕQGD�
DQODPOÕ�ELU�NRUHODV\RQ�ROGX÷X�J|U�OG���*HEHQLQ�\DúÕQÕQ�76+�G�]H\OHULQH�DQODPOÕ�HWNLVL�ROGX÷X�UHJUHV\RQ�DQDOL]L�LOH�J|VWHULOGL��25�
�����&,������������S ��������1RUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�RODUDN�NDWHJRUL]H�HGLOHQ���WULPHVWHU�YH���WULPHVWHU�9.ø�|Oo�POHULQLQ�
VÕUDVÕ\OD��25������&,������������S ��������YH��25������&,������������S �������NDWVD\Õ�LOH�\HQLGR÷DQ�76+�G�]H\OHUL��]HULQH�QHJDWLI�
\|QGH�HWNL�HWWL÷L�WHVSLW�HGLOGL��øON�|Oo�OHQ�76+�GH÷HUL�\�NVHN�oÕNDQ�EHEHNOHUGH�\DSÕODQ�NRQWURO�76+�G�]H\OHULQL�QRUPDO�YH\D�DQRU-
PDO�RODUDN�VÕQÕÀDQGÕUDUDN��JHEHOHULQ���WULPHVWHU�9.ø�GH÷HUL�LoLQ�52&�DQDOL]L�\DSÕOGÕ÷ÕQGD��NHVLP�GH÷HUL�����$8&��$UHD�XQGHU�WKH�
FXUYH���������YH����&,��*�YHQ�DUDOÕ÷Õ��������������EXOXQPXúWXU��%LULQFL�WULPHVWHU�9.ø�GH÷HULQLQ����������NJ�P��ROPDVÕ�EHEHNWH�
DQRUPDO�76+�J|U�OPH�VÕNOÕ÷ÕQÕ�DUWWÕ÷ÕQÕ�J|VWHUPHVL�\|Q�QGH���WULPHVWHU�YHULOHULQH�J|UH�GDKD�DQODPOÕ�EXOXQPXúWXU��ùHNLO�����%HEHN�
NRQWURO�76+�G�]H\OHUL�QRUPDO�YH\D�DQRUPDO�RODUDN�VÕQÕÀDQGÕUÕODUDN��JHEHQLQ���WULPHVWHU�9.ø�GH÷HUL�LoLQ�52&�DQDOL]L�\DSÕOGÕ÷ÕQGD��
NHVLP�GH÷HUL�����$8&��������YH�����&,�������������EXOXQPXúWXU��ùHNLO����

EŽƌŵĂů�dĂƌƨůŦ

;ŶсϮϬͿ

&ĂǌůĂ�dĂƌƨůŦ

;ŶсϰϱͿ

KďĞǌ

;ŶсϰϳͿ

�ĞŒŝƔŬĞŶůĞƌ

DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁

DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁

DĞĚǇĂŶ

΀DŝŶͲŵĂŬƐ΁

'ĞďĞŶŝŶ�ǇĂƔŦ;ǇŦůͿ
Ϯϯ͘ϬϬ

΀ϭϴ͘ϬϬ�ͲϯϮ͘ϬϬ΁

Ϯϲ͘ϬϬ

΀ϭϴ͘ϬϬ�Ͳ�ϰϭ͘ϬϬ΁

Ϯϴ͘ϬϬ

΀ϭϴ͘ϬϬͲϰϭ͘ϬϬ΁

'ĞďĞůŝŬ�ƐĂǇŦƐŦ
Ϯ͘Ϭ

΀ϭ͘ϬͲϯ͘Ϭ΁

Ϯ͘Ϭ

΀ϭ͘ϬͲϱ͘Ϭ΁

Ϯ͘Ϭ

΀ϭ͘ϬͲϳ͘Ϭ΁

�ĞďĞŬ�ĚŽŒƵŵ�ƚĂƌƨƐŦ�;ŐƌͿ
ϮϵϰϬ

΀ϮϬϬϬ͘ϬͲϯϴϬϬ͘Ϭ΁

ϯϮϲϬ

΀ϮϮϵϬ͘ϬͲϰϬϴϬ͘Ϭ΁

ϯϯϬϬ

΀ϮϱϬϬ͘ϬͲϰϭϴϬ͘Ϭ΁

�ĞďĞŬ�ŝůŬ�d^,�ĚĞŒĞƌŝ�;ŵ/hͬ>Ϳ
ϴ͘ϯϵ

΀ϰ͘ϬϬͲϱϮ͘ϳϬ΁

ϭϴ͘ϭϬ

΀ϯ͘ϴϬͲϲϰ͘ϭϬ΁

ϳ͘ϳϱ

΀ϲ͘ϭϬͲϯϵ͘ϬϬ΁

�ĞďĞŬ�ŬŽŶƚƌŽů�d^,�ĚĞŒĞƌŝ�;ŵ/hͬ>Ϳ
ϱ͘ϵϬ

΀Ϭ͘ϰϯͲϮϳ͘ϮϬ΁

ϯ͘ϮϬ

΀Ϭ͘ϭϬͲϵ͘ϱϬ΁

ϯͲϳϬ

΀Ϭ͘ϱϬͲϯϮ͘ϮϬ΁

'ĞďĞ�ǀƺĐƵƚ�ĂŒŦƌůŦŒŦ�ĚĞŒŝƔŝŵ�;ŬŐͿ
ϳ͘ϬϬ

΀Ϯ͘ϬϬͲϭϱ͘ϱϬ΁

ϭϭ͘ϬϬ

΀ϯ͘ϬϬͲϮϬ͘ϬϬ΁

ϭϬ͘ϬϬ

΀ϭ͘ϬϬͲϯϬ͘ϬϬ΁

d^,�ĚĞŒŝƔŝŵ�;ŵ/hͬ>Ϳ
ϯ͘ϬϬ

΀ͲϮϯ͘ϮϬͲϱϬ͘ϮϬ΁

ϭϮ͘ϬϬ

΀Ϭ͘ϱϬͲϰ͘ϲϬ΁

ϰ͘ϲϭ

΀ͲϮϲ͘ϭϬ�Ͳ�ϯϱ͘ϭϬ΁
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SONUÇ

KAYNAKLAR

dDOÕúPDPÕ]GD�JHEHOHULQ����YH���WULPHVWHU�9.ø¶OHUL�LOH�\HQLGR÷DQ�
EHEHNOHULQ� LON� YH� NRQWURO� 76+� GH÷HUOHUL� DUDVÕQGD� LVWDWLVWLNVHO�
DoÕGDQ�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGHPHGLN��$QFDN��ID]OD�NLOROX�YH�
REH]�JHEHOHULQ�EHEHNOHULQLQ�LON�YH�NRQWURO�76+�G�]H\OHUL�DUDVÕQ-
GDNL�IDUNÕQ�QRUPDO�NLOROX�JHEHOHULQNLQGHQ�GDKD�ID]OD�ROGX÷XQX�
EXOGXN��.DKU�YH�DUN������PDWHUQDO�YH�IHWDO�WLURLG�KRUPRQ�G�]H\-
OHUL�LOH�GR÷XP�D÷ÕUOÕ÷Õ�DUDVÕQGDNL�LOLúNL\L�DUDúWÕUDQ�oDOÕúPDODUÕQ-
GD��PRUELG� REH]� DQQHGHQ� �9.ø� !��NJ�P��� GR÷DQ� EHEHNOHULQ�
GR÷XP�WDUWÕODUÕ��QRUPDO�NLOROX�YH�ID]OD�NLOROX�DQQHOHUGHQ�GR÷DQ�
EHEHNOHUH�J|UH�DQODPOÕ�GHUHFHGH�\�NVHN�YH�\HQLGR÷DQ�76+�YH�
7��GH÷HUOHULQLQ�GH�QRUPDO�NLOROX�JHEHOHULQ�\HQLGR÷DQ�76+�YH�
7��GH÷HUOHULQGHQ�\�NVHN�ROGX÷XQX��EXQD�NDUúÕOÕN�DQQHQLQ�ID]OD�
NLOROX�\D�GD�REH]�ROPDVÕQÕQ�\HQLGR÷DQÕQ�76+�GH÷HUOHUL��]HULQH�
DQODPOÕ�ELU�HWNLVLQLQ�EXOXQPDGÕ÷ÕQÕ�DQFDN�V7��V7��RUDQÕQÕ�DUWWÕU-
GÕ÷Õ�WHVSLW�HGLOPLúWLU��+HUEVWPDQ�YH�DUN�����DQQHQLQ�JHEHOLN�VÕUD-
VÕQGD�NLOR�DOÕPÕQÕQ�EHEH÷LQ�NRUG�NDQÕQGD�|Oo�OHQ�76+¶D�HWNLVL-
QLQ�ROPDGÕ÷Õ�YH�DQQHQLQ�9.ø�LOH�QHRQDWDO�7��G�]H\OHUL�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ÷Õ�VRQXFXQD�YDUPÕúODUGÕU��6DWSDWK\�
YH�DUN������REH]�JHEHOHUGH�PDWHUQDO�VHUEHVW�7���V7��¶GH�D]DO-
PD�ROPDVÕ�VRQXFXQGD�VHUEHVW7��V7���V7��RUDQÕQGD�ELU�DUWÕúÕQ�
ROGX÷X�DQFDN�PDWHUQDO�V7�¶�GHNL�EX�D]DOPD�LOH�\HQLGR÷DQ�V7��
YH�76+�DUDVÕQGD�ELU�NRUHODV\RQXQ�ROPDGÕ÷Õ��EXQD�NDUúÕOÕN�V7��
LOH�PDWHUQDO�YH�IHWDO�VHUXP�VHYL\HOHUL�DUDVÕQGD�DQODPOÕ�ELU�NR-
UHODV\RQ�ROGX÷X�VRQXFXQD�YDUPÕúODUGÕU��%LU�GL÷HU�DUDúWÕUPDGD��
7UXPSI�YH�DUN������\HQLGR÷DQ�76+¶Õ�LOH�DQQH�9.ø�DUDVÕQGD�DQ-
ODPOÕ�ELU�LOLúNL�VDSWDPDPÕúODUGÕU��dDOÕúPDPÕ]GD�JHEHOHULQ���WUL-
PHVWHU�9.ø�LOH�EHEHNOHULQ�76+�GH÷LúLP�G�]H\OHUL��LON�YH�NRQWURO�
76+� DUDVÕQGDNL� IDUN�� DUDVÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� ELU�
LOLúNL� WHVSLW� HGHPHGLN�� %XQD� NDUúÕQ� ��WULPHVWHUGH� ID]OD� NLOROX�
JHEHOHULQ� EHEHNOHULQGH�76+� GH÷LúLP� G�]H\OHUL� GL÷HU� JUXSWDNL�
JHEHOHULQ� EHEHNOHULQH� J|UH� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� RODUDN�
\�NVHN�ROGX÷XQX�WHVSLW�HWWLN��$\UÕFD�JHEHOHULQ���YH���WULPHVWHU�
9.ø¶OHULQLQ� \HQLGR÷DQ� QRUPDO� 76+� VRQXoODUÕ� �]HULQH� QHJDWLI�
\|QGH�ELU�HWNLVL�ROGX÷XQX�GD�WHVSLW�HWWLN��.DUSX]R÷OX�YH�DUN�����
JHEHOHUGH��o�QF��WULPHVWHU�OHSWLQ�G�]H\OHUL�YH�PDWHUQDO�9.ø�YH�
NLORVX� DUDVÕQGD� SR]LWLI� NRUHODV\RQ� ROGX÷XQX� YH� 76+� !���P,-
8�/�RODQ�\HQLGR÷DQODUÕQ�DQQHOHULQLQ�OHSWLQ�G�]H\OHULQLQ�\�NVHN�
ROGX÷XQX�YH�EX�\�NVHN� OHSWLQ� VHYL\HVLQLQ� \HQLGR÷DQ�EHEHNWH�
76+�VHYL\HVLQL� HWNLOHGL÷LQL� YH� \HQLGR÷DQGD�VXENOLQLN�KLSRWLUR-
LGLQLQ�QHGHQOHULQGHQ�ELUL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU��dDOÕúPD-
PÕ]GD�� ��WULPHVWHU� 9.ø� GH÷HULQLQ� ���������NJ�P�� ROPDVÕQÕQ��
EHEHNWH�DQRUPDO�76+�J|U�OPH�VÕNOÕ÷ÕQÕ�DUWWÕUGÕ÷ÕQÕ�EXOGXN��%X�
GXUXP����WULPHVWHU�YHULOHULQH�J|UH�GDKD�DQODPOÕ\GÕ��%X�VRQXoWD��

9.ø����������NJ�P��NDWHJRULVLQGHNL�YDND�VD\ÕVÕQÕQ�GDKD�ID]OD�
ROPDVÕQÕQ�HWNLVL�RODELOLU��'L÷HU�WDUDIWDQ��JHEHOLN�VD\ÕVÕQÕQ�QHRQD-
WDO�76+�|Oo�POHULQH�HWNL�HWPHGL÷LQL�J|UG�N�

dDOÕúPDPÕ]GD�GÕúODQPD�NULWHUOHULQGHQ�RODQ�9.ø�WDNLELQLQ�X\JXQ�
KDIWDODUGD� \DSÕODPDPÕú� ROPDVÕ�� WDNLEL� \DSÕODQ� YH� oDOÕúPD\D�
DOÕQPD�NULWHUL� WDúÕ\DQ�ELUoRN�JHEHQLQ� LVH�ED÷OÕ�EXOXQGX÷XPX]�
E|OJH�GÕúÕQD�WDúÕQPDVÕ�LOH�YHULOHULQH�XODúÕODPDGÕ÷Õ�LoLQ�oDOÕúPD�
GÕúÕQGD�EÕUDNÕOPDVÕ�QHGHQL�LOH�|UQHNOHP�E�\�NO�÷��D]DOPÕúWÕU��

*HEHOLN�G|QHPLQGH�PDWHUQDO�9.ø¶QLQ�QHRQDWDO�76+�G�]H\OHULQL�
HWNLOHPHGL÷L� J|VWHULOGL��$QFDN�� �o�QF�� WULPHVWHUGH� ID]OD� NLOROX�
JHEHOHULQ�EHEHNOHULQLQ�76+�|Oo�P�G�]H\OHUL��LON�YH�NRQWURO�76+�
G�]H\OHUL� DUDVÕQGDNL� IDUN��DUDVÕQGDNL� IDUNÕQ�\�NVHN�ROPDVÕ� YH�
GH�ELULQFL� YH��o�QF�� WULPHVWHUOHUGH�JHEHOHULQ�9.ø¶OHULQLQ�\HQL-
GR÷DQ� QRUPDO� 76+� VRQXoODUÕ� �]HULQH� QHJDWLI� \|QGH� HWNLVLQLQ�
J|U�OPHVL� EX� NRQXGD� SURVSHNWLI� JHQLú� NDSVDPOÕ� oDOÕúPDODUD�
LKWL\Do�ROGX÷XQX�J|VWHUPHNWHGLU�

��� $WDú�$��dDNPDN�$��.DUD]H\EHN�+��.RQMHQLWDO�+LSRWLUR-
LGL]P��*�QFHO�3HGLDWUL��������������

��� .DKU�0�.��$QWRQ\�.�0��'HO%HFFDUR�0��+X�0��$DJDDUG�
.�0��6XWHU�0�$��,QFUHDVLQJ�PDWHUQDO�REHVLW\�LV�DVVRFLDWHG�ZLWK�
DOWHUDWLRQV�LQ�ERWK�PDWHUQDO�DQG�QHRQDWDO�WK\URLG�KRUPRQH�OH-
YHOV��&OLQ�(QGRFULQRO��2[I��������������������

��� *|Qo� 1�� <RUGDP� 1�� dRFXNOXN� YH� DG|OHVDQGD� WLURLG�
KDVWDOÕNODUÕ��,Q��*�Q|]�+��gFDO�*��<RUGDP�1��.XUWR÷OX�6��HGLWRU��
3HGLDWULN�(QGRNULQRORML�����%DVNÕ��$QNDUD��$QNDUD�3HGLDWULN�(Q-
GRNULQRORML�YH�2NVRORML�'HUQH÷L�<D\ÕQODUÕ�����������������

��� +HUEVWPDQ� -�� $SHOEHUJ� %� -�� :LWWHU� )� 5�� 3DQQ\� 6��
*ROGPDQ�/�5��0DWHUQDO��LQIDQW��DQG�GHOLYHU\�IDFWRUV�DVVRFLDWHG�
ZLWK�QHRQDWDO�WK\URLG�KRUPRQH�VWDWXV��7K\URLG����������������
���

��� 7�UNL\H�+DON�6D÷OÕ÷Õ�.XUXPX��'R÷XP�gQFHVL�%DNÕP�
<|QHWLP�5HKEHUL�������

�������������'RQEDOR÷OX�=��6DYDú�(UGHYH�ù��dHWLQND\D�6��$\FDQ�=��
&DVHV�5HIHUUHG�IURP�WKH�7XUNLVK�1DWLRQDO�6FUHHQLQJ�3URJUDP��
)UHTXHQF\�RI�&RQJHQLWDO�+\SRWK\URLGLVP�DQG�(WLRORJLFDO�'LVWUL-
EXWLRQ��-�&OLQ�5HV�3HGLDWU�(QGRFULQRO����������������������

��� 6DWSDWK\�+�.��)OHPLQJ�$��)UH\�'��%DUVRRP�0��6DWSDW-
K\�&��.KDQGDODYDOD�-��0DWHUQDO�REHVLW\�DQG�SUHJQDQF\��3RVWJ-
UDG�0HG��������������(�����
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ABSTRACT

Aim: Early postnatal discharge of newborns leads to the risk of hospital readmis-
VLRQ��PRVWO\� GXH� WR� QHRQDWDO� K\SHUELOLUXELQHPLD��7KHUHIRUH�� HDUO\� LGHQWL¿FDWLRQ�RI�
newborns at risk of hyperbilirubinemia is important. In this study, we aimed to evalu-
ate whether the cord blood red cell distribution width (RDW) levels could be used to 
identify newborns at risk of developing hyperbilirubinemia.

Material and methods: The data of all term newborns born in Ordu University Tra-
ining and Research Hospital between January and June 2017 whose cord blood 
samples were examined were reviewed retrospectively. Cord blood RDW, cord blo-
od bilirubin, newborn/mother’s blood groups and direct Coombs’test (DCT) results 
were analyzed. Serum total/direct bilirubin levels of those hospitalized in our neona-
WDO�LQWHQVLYH�FDUH�XQLW�GXH�WR�WKH�QHHG�IRU�SKRWRWKHUDS\�WUHDWPHQW�GXULQJ�WKH�¿UVW����
hours postnatally were recorded.

Results:�$�WRWDO�����QHZERUQV�ZHUH�LQFOXGHG��3KRWRWKHUDS\�ZDV�UHTXLUHG����QHZ-
ERUQV� LQ� WKH�¿UVW����KRXUV�SRVWQDWDOO\��7KH�PHDQ�FRUG�EORRG�5':�OHYHOV�DPRQJ�
QHZERUQV� ZLWK� K\SHUELOLUXELQHPLD� ZDV� VLJQL¿FDQWO\� KLJKHU� FRPSDUHG� WR� FRQWUROV�
��������YV������������S���������7KH�FXW�RII�YDOXH�RI�FRUG�EORRG�5':�WR�SUHGLFW�WKH�
RFFXUUHQFH�RI�VLJQL¿FDQW�K\SHUELOLUXELQHPLD�ZDV������ZLWK�D�VHQVLWLYLW\�RI��������DQG�
VSHFL¿FLW\�RI�������1HZERUQV�ZLWK�SRVLWLYH�'&7�KDG�ORZHU�KHPRJORELQ�YDOXHV�DQG�
KLJKHU�FRUG�EORRG�5':�DQG�ELOLUXELQ�OHYHOV��S��������7KHUH�ZDV�D�VWURQJ�SRVLWLYH�
FRUUHODWLRQ�EHWZHHQ�FRUG�EORRG�5':�DQG�ELOLUXELQ�YDOXHV�LQ�QHZERUQV��S��������U��
����������0XOWLSOH�UHJUHVVLRQ�DQDO\VLV�VKRZHG�WKDW�FRUG�EORRG�5':��ELOLUXELQ�OHYHO�
and DCT positivity were found to be an independent risk factor for phototherapy 
requirement. 

Conclusion:�&RUG�EORRG�5':�PD\�EH�D�XVHIXO�PDUNHU�LQ�WKH�HDUO\�LGHQWL¿FDWLRQ�RI�
newborns at risk of developing hyperbilirubinemia.

Keywords: RDW; red cell distribution width; umbilical cord blood bilirubin; newborn; 
hyperbilirubinemia; hemolytic disease

ÖZ

Amaç: <HQLGR÷DQODUÕQ�GR÷XP�VRQUDVÕ�HUNHQ�WDEXUFX�HGLOPHVL��oR÷XQOXNOD�QHRQDWDO�
KLSHUELOLUXELQHPL�QHGHQL\OH�KDVWDQH\H�\HQLGHQ�\DWÕú�ULVNLQH�\RO�DoDU��%X�QHGHQOH�KL-
SHUELOLUXELQHPL�JHOLúPH�ULVNL�\�NVHN�RODQ�\HQLGR÷DQODUÕQ�HUNHQ�WHúKLVL�|QHPOLGLU��%X�
oDOÕúPDGD��KLSHUELOLUXELQHPL�JHOLúPH�ULVNL�\�NVHN�RODQ�\HQLGR÷DQODUÕ�EHOLUOHPHN�LoLQ�
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MATERIALS AND METHODSINTRODUCTION

1HRQDWDO�K\SHUELOLUXELQHPLD�LV�WKH�PRVW�FRPPRQ�FDXVH�RI�DG-
PLVVLRQ�WR�KRVSLWDO�ZLWKLQ�WKH�¿UVW�ZHHN�RI� OLIH������'XH�WR�WKH�
high hospital occupancy rates and economic reasons in our 
country, the mother-baby couple can be discharged early (2). 
This situation may cause delays in early diagnosis and treat-
ment of severe hyperbilirubinemia (2).

1HRQDWDO�K\SHUELOLUXELQHPLD�LV�D�PXOWLIDFWRULDO�GLVHDVH������$Q\�
disease that causes an increase in bilirubin production and/or 
decreases conjugation can lead to neonatal hyperbilirubinemia 
�����+RZHYHU�� WKH�PRVW� FRPPRQ�FDXVH�RI�QHRQDWDO�K\SHUELOL-
rubinemia is isoimmune hemolytic disease caused by blood 
group incompatibility between mother and fetus. Transport of 
maternal immunoglobulin G antibodies to the placenta in he-
molytic diseases causes severe anemia and hyperbilirubinemia 
ZLWK�KHPRO\VLV�RI�IHWDO�DQG�QHRQDWDO�UHG�EORRG�FHOOV������7KHUH-
IRUH��VHYHUH�K\SHUELOLUXELQHPLD�PD\�RFFXU� LQ� WKH�¿UVW�GD\V�RI�
life.  However, to predict which newborns will develop severe 
hyperbilirubinemia, a biomarker approved at birth has not yet 
been revealed. 

Red cell distribution width (RDW) is a numerical measure that 
describes the heterogeneity of circulating red blood cell volume 
and a parameter that is routinely reported as part of a complete 
blood count (5). It has been shown that RDW levels in adults 
vary according to kidney, heart and respiratory problems, ane-
PLD��K\SR[LF�FRQGLWLRQV��PDOLJQDQF\�� LQÀDPPDWLRQ�DQG�R[LGD-
WLYH�VWUHVV��������+RZHYHU��WKHUH�DUH�RQO\�D�IHZ�VWXGLHV�DERXW�
5':� OHYHOV� IRU� GHWHUPLQLQJ� WKH� ULVN� RI� VSHFL¿F� FRQGLWLRQV� LQ�
QHZERUQV���������,W�KDV�EHHQ�UHSRUWHG�WKDW�5':�UHIHUHQFH�YD-
OXHV�LQ�QHZERUQV�DUH�KLJKHU�WKDQ�FKLOGUHQ�DQG�DGXOWV������,W�KDV�
EHHQ�VKRZQ� WKDW�5':�YDOXHV� UDQJH�EHWZHHQ��������ZLWKLQ�
WKH� ¿UVW� ��ZHHNV�RI� OLIH��ZLWK� WKH�KLJKHVW� YDOXHV�EHLQJ� LQ� WKH�
anemic newborns with prenatal hemorrhage or hemolysis (12). 
Increased RDW indicates impaired erythropoiesis and abnor-
PDO�UHG�EORRG�FHOO�VXUYLYDO������5':�LV�H[SHFWHG�WR�LQFUHDVH�LQ�
newborns with immune hemolytic anemia.  Also, studies have 
shown that oxidative stress can trigger hyperbilirubinemia by 
GLUHFWO\�GDPDJLQJ�HU\WKURF\WHV���������,Q�WKLV�VWXG\��RXU�DLP�LV�
to determine whether cord blood RDW level can be used in the 
early detection of newborns at high risk of developing hyperbi-
lirubinemia.

This study was conducted by retrospective analysis of the 
medical records of newborns born at Ordu University Faculty 
RI�0HGLFLQH�EHWZHHQ�-DQXDU\��VW������DQG�-XQH���WK�������
The cases were divided into 2 groups according to the need 
IRU�SKRWRWKHUDS\� WUHDWPHQW��1HZERUQV�ZKR�ZHUH� WUHDWHG�ZLWK�
phototherapy were included in the study group. Healthy new-
borns who did not need phototherapy were also included in the 
control group. In addition, the newborns in the study group were 
DOVR�GLYLGHG�LQWR�WZR�JURXSV�DFFRUGLQJ�WR�'&7�SRVLWLYLW\��1HZ-
ERUQV�ZLWK�JHVWDWLRQDO�ZHHN�����ZHHNV��ELUWK�ZHLJKW������JU��
newborns with intrauterine growth retardation (IUGR), sepsis, 
asphyxia, congenital malformation, chromosomal anomaly and 
congenital heart disease were excluded from the study.

Due to our hospital policy, complete blood count, bilirubin levels, 
blood group and DCT are routinely studied from umbilical cord 
blood. Demographic features, cord blood test results (RDW, 
Hemoglobin (Hb), Hematocrit (Htc), mean corpuscular volume 
�0&9��� FRUG�ELOLUXELQ� �8&%���EORRG�JURXS�DQG�'&7��ZHUH� UH-
corded. Phototherapy indications were determined according to 
total bilirubin levels exceeding threshold bilirubin values on the 
FKDUWV�GHVFULEHG�E\�WKH�$PHULFDQ�$FDGHP\�RI�3HGLDWULFV�������
The presence of hemolysis was considered in cases with posi-
WLYH�'&7�LQ�WKH�SUHVHQFH�RI�LQFUHDVHG�8&%��GHFUHDVHG�+E�OHYHO�
DQG�K\SHUELOLUXELQHPLD��1HZERUQV�ZLWK�FRUG�+E�YDOXHV����J�
G/�ZHUH�FODVVL¿HG�DV�DQHPLF�������'HPRJUDSKLF�IHDWXUHV��FRUG�
EORRG�5':��+E��+WF��0&9��DQG�8&%�YDOXHV�ZHUH�FRPSDUHG�
between groups. 

Receiver operating characteristic (ROC) analysis was perfor-
PHG�WR�GHWHUPLQH� WKH�VHQVLWLYLW\��VSHFL¿FLW\��QHJDWLYH�SUHGLFWL-
ve value and positive predictive value of cord blood RDW for 
SUHGLFWLQJ� WKH� QHHG� IRU� SKRWRWKHUDS\�� 0XOWLYDULDWH� UHJUHVVLRQ�
analysis was carried out to evaluate the risk factors (cord blood 
5':��8&%��'&7�SRVLWLYLW\��5K�LQFRPSDWLELOLW\��$%2�LQFRPSDWL-
bility, mode of delivery and gender) in predicting the need for 
phototherapy.  

+HPDWRORJLFDO�SDUDPHWHUV� �+E��+WF��0&9��5':� OHYHOV��ZHUH�
PHDVXUHG� E\� DQ� DXWRPDWHG� DQDO\]HU� �$EERWW� &HOO�'\Q� �����
Hematology Analyzer, Abbott Diagnostics, USA). All modern 
DXWRPDWHG�EORRG�FHOO�FRXQWHUV�UHSRUW�WKH�5':�DV�WKH�FRHI¿FLHQW�
RI�YDULDWLRQ�RI�UHG�EORRG�FHOO��5%&��YROXPH��ZKLFK�LV�FRPSXWHG�
E\�GLYLGLQJ�WKH�VWDQGDUG�GHYLDWLRQ�RI�5%&�YROXPH�E\�0&9�DQG�
multiplying this quantity by 100. The obtained samples were 
studied by hemagglutination and antiglobulin antibody assay 
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RESULTS

for blood type and Rh determination and gel centrifugation/co-
ORQ�DJJOXWLQDWLRQ�PHWKRG�IRU�'&7�YLD�'LD0('�,'�0LFUR�7\SLQJ�
6\VWHP�� �'LDPHG��0RUDW�� 6ZLW]HUODQG��� 8&%�PHDVXUHPHQWV�
were performed in the biochemistry laboratory. Total serum bili-
rubin levels were determined with heel stick (capillary) samples 
XVLQJ�EHGVLGH�%5�����1�$SHO�ELOLUXELQRPHWHU��7KH�VWXG\�ZDV�
approved by the Ordu University Institutional Ethics Committee 
�$SSURYDO�1R����������

Statistical analyses

6WDWLVWLFDO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ� ,%0�6WDWLVWLFDO�3D-
FNDJH� IRU� WKH�6RFLDO� 6FLHQFHV� VWDWLVWLFV� VRIWZDUH�� YHUVLRQ� ���
�6366�� ,%0� &RUS�� $UPRQN�� 1<�� 86$��� 'DWD� ZHUH� JLYHQ� DV�
mean, standard deviation, minimum, maximum, and percent. 
The categorical data were analyzed by Fisher’s exact test and 
Chi-square test. The variables were evaluated after controlling 
IRU�QRUPDOLW\�DQG�KRPRJHQHLW\�RI�YDULDQFH�SUHFRQGLWLRQV���1RU-
mally distributed variables were compared with Student t test, 
DQG� QRQ�QRUPDOO\� GLVWULEXWHG� YDULDEOHV� ZLWK�0DQQ�:KLWQH\� 8�
tests. Correlation analysis was performed with Spearman test. 
The prognostic ability of RDW for phototherapy was assessed 
using the are under the ROC curve (Fig.1). Accuracy was as-
VHVVHG� LQ� WHUPV� RI� VHQVLWLYLW\�� VSHFL¿FLW\�� QHJDWLYH� SUHGLFWLYH�
value and positive predictive value for RDW cut-points. The 
logistic regression analysis was used to predict phototherapy 
requirement from potential independent variables. Results 
ZHUH�HYDOXDWHG�DW�D�����FRQ¿GHQFH�LQWHUYDO��DQG�WKH�S�YDOXH�
RI�������ZDV�FRQVLGHUHG�VLJQL¿FDQW��

During the study period, a total of 175 newborns (study group 
Q ���� FRQWURO� JURXS� Q ����� ZHUH� ERUQ� LQ� RXU� KRVSLWDO�� $Q\�
VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�ZDV� QRW� IRXQG� EHWZHHQ� WZR�
groups in terms of gestational week, birth weight, gender and 
mode of delivery. The characteristic features of the study and 
control groups were shown in Table 1.

Table 1. The characteristics of the study and control groups

$EEUHYLDWLRQV��5':��5HG�FHOO�GLVWULEXWLRQ�ZLGWK��8&%��8PELOLFDO�FRUG�EORRG�ELOLUXELQ��
+E��+HPRJORELQ��+WF��KHPDWRFULW��0&9��0HDQ�FRUSXVFXODU�YRO�PH���

'DWD�DUH�SUHVHQWHG�DV�PHDQ��VWDQGDUG�GHYLDWLRQ�RU�Q�����


6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�0DQQ�:KLWQH\�8�WHVW

 ** Statistical analysis was performed by Chi-square test

***Statistical analysis was performed by Student t test

2I�FDVHV��WKH�EORRG�W\SH�ZDV�$�LQ����������%�LQ������������2�
LQ�����������DQG�$%�LQ�����������$%2�LQFRPSDWLELOLW\�ZDV�GH-
WHUPLQHG�LQ�������RI�FDVHV��Q����������QHZERUQV�ZLWK�WKH�EORRG�
W\SH�RI�$��DQG���QHZERUQV�ZLWK�WKH�EORRG�W\SH�RI�%���5K�LQFRP-
SDWLELOLW\��$%2�5K�LQFRPSDWLELOLW\�ZDV�GHWHFWHG�LQ���������DQG�
��FDVHV���������UHVSHFWLYHO\��7KH�UHVXOW�RI�'&7�ZDV�SRVLWLYH�LQ�
���FDVHV��$Q\�QHZERUQV�GLG�QRW�UHTXLUH�H[FKDQJH�WUDQVIXVLRQ�

7KH� FRUG� EORRG�5':��8&%� YDOXHV� RI� QHZERUQV� LQ� WKH� VWXG\�
JURXS�ZHUH�VLJQL¿FDQWO\�KLJKHU��DQG�+E�DQG�+WF�YDOXHV�ZHUH�
ORZHU�FRPSDUHG�WR�WKH�FRQWURO�JURXS��S��������7DEOH�����$OVR��
the newborns with positive DCT group had higher RDW values 
than those with negative DCT (p: 0.002) (Table 2).

Variables

Phototherapy (+)

(n=58)

Phototherapy (-)

(n=117) P- value

Gestational 

age (week)*
39.1±0.9 39.2±1.0 0.404

Birth weight (g)* 3296.6±358.1 3274.4±358.1 0.582

Male (n, %)** 33 (56.9%) 62  (53%) 0.625

C/S   (n, %)** 38 (65.5%) 49 (41.9%) 0.003

RDW (%)* 18±1.6 16.4±1.0 <0.001

UCB(mg/dl)* 2.5±0.1 1.7±0.4 <0.001

Hb (gr/dl)* 15.0±2.3 16±1.5 <0.001

Htc (%)* 43.9±6.8 48.6±4.5 <0.001

MCV(fL)*** 106.7±6.1 107.9±4.5  0.193
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Table 2. Comparison of laboratory values of newborns received 
SKRWRWKHUDS\�FODVVL¿HG�DFFRUGLQJ�WR�'&7

$EEUHYLDWLRQV��5':��5HG�FHOO�GLVWULEXWLRQ�ZLGWK��8&%��8PELOLFDO�FRUG�EORRG�ELOLUXELQ��
+E��+HPRJORELQ��+WF��+HPDWRFULW��0&9��0HDQ�FRUSXVFXODU�YRO�PH���

'DWD�DUH�SUHVHQWHG�DV�PHDQ��VWDQGDUG�GHYLDWLRQ�RU�Q�����


�6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�0DQQ�:KLWQH\�8�WHVW�

**Statistical analysis was performed by Student t test.

7KH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�FRUG�EORRG�5':�DQG�8&%�
YDOXHV� �S�������� U����������7KLUWHHQ� ��������RI� WKH�QHZERUQV�
with DCT positivity were found to be anemic. The mean RDW 
values of newborns with and without anemia were found as 
���������DQG���������UHVSHFWLYHO\��S ��������

0XOWLYDULDWH�UHJUHVVLRQ�DQDO\VLV�IRU�ZKROH�JURXS�GHPRQVWUDWHG�
WKDW� FRUG� EORRG� 5':� �RGGV� UDWLR>25@� ������ ���� FRQ¿GHQFH�
LQWHUYDO�>&,�@�������������3����������8&%�OHYHO��25�����������
&,�������������S��������DQG�'&7�SRVLWLYLW\��25������������&,�
�����±��������S���������ZHUH�IRXQG�WR�EH�DQ�LQGHSHQGHQW�ULVN�
factor for increased risk of phototherapy requirement.

The area under the ROC curve of cord blood RDW for photot-
KHUDS\�WUHDWPHQW�ZDV������������S������������&O������������
(Figure 1). When cutoff value for RDW regarding prediction of 
VLJQL¿FDQW� K\SHUELOLUXELQHPLD�ZDV� FRQVLGHUHG�DV� ������ VHQVL-
WLYLW\��VSHFL¿FLW\��SRVLWLYH�SUHGLFWLYH�YDOXH� �339��DQG�QHJDWLYH�
SUHGLFWLYH�YDOXH��139��ZHUH� IRXQG� WR�EH�������������������
DQG��������UHVSHFWLYHO\�

Figure caption:
Figure 1.ROC analysis for RDW in determining the possibility 
of phototherapy in the whole group.

Figure 1.ROC analysis for RDW in determining the possibility 
of phototherapy in the whole group. (RDW: Red cell distribution 
width)

In this study, we showed that cord blood RDW values were 
higher among newborns with hyperbilirubinemia who required 
phototherapy compared to the healthy controls. Therefore, we 
suggest that cord blood RDW values could be used in in the 
early diagnosis of newborns with hyperbilirubinemia. To the 
EHVW�RI�RXU�NQRZOHGJH��WKLV�LV�WKH�¿UVW�VWXG\�HYDOXDWLQJ�FRUG�EOR-
od RDW values among newborns with hyperbilirubinemia who 
required phototherapy.

1HRQDWDO�K\SHUELOLUXELQHPLD�FDQ�EH�REVHUYHG� LQ�����RI� WHUP�
QHZERUQV�DQG�����RI�SUHWHUP�QHZERUQV������7KHUHIRUH��HDUO\�
determination of bilirubin levels is important. To date, many stu-
dies such as serum bilirubin, transcutaneous bilirubin, ambient 
FDUERQ�PRQR[LGH� DQG�8&%�PHDVXUHPHQW� KDYH� EHHQ� FDUULHG�
out to identify newborns at high risk of developing hyperbilirubi-
QHPLD�LQ�WKH�HDUO\�SRVWQDWDO�SHULRG����������6HUXP�ELOLUXELQ�PH-
asurement before discharge is the gold standard method, but it 
LV�DQ�LQYDVLYH�SURFHGXUH������$OWKRXJK�WUDQVFXWDQHRXV�ELOLUXELQ�
measurement is painless and easy to perform as an alternative 
method, interpretation of transcutaneous bilirubin according to 
serum bilirubin nomograms is not recommended (17). Ambient 
carbon monoxide measurement is not an effective method and 
FDQQRW� EH� XVHG� URXWLQHO\� ������1XPHURXV� VWXGLHV� KDYH� EHHQ�
FRQGXFWHG�RQ�8&%�YDOXHV��EXW� WKH�UHVXOWV�FRXOG�QRW�EH�VWDQ-
GDUGL]HG�EHFDXVH�RI�GLIIHUHQW�FXW�RII�YDOXHV�RI�8&%�LQ�HDFK�RI�
WKHVH�VWXGLHV����������7KLV�VLWXDWLRQ�UHTXLUHV�UHSHDWHG�ELOLUXELQ�
measurements to determine the risk and causes many invasi-
ve procedures. Therefore, we aimed to determine the reliability 

DISCUSSION

Values DCT positive (n:35)  DCT negative (n:26)          P- value

RDW (%)* 18.6±1.6 17.4±1.4 0.002

UCB(mg/dl)* 2.6±0.1 12.3±0.6 0.611

Hb (gr/dl)** 14.1±2.3 16.1±1.8 <0.001

Htc (%)** 41.2±6.7 47.2±5.4 <0.001

MCV(fL)**             107.4±4 106.0±6.7 0.380

IVIG treatment 

(n,%)
2 (6.3%) NA <0.001

Postnatal ,

age at admission 

(hours)*

22.9±13.5 51±24.3 <0.001

Variables

Phototherapy (+)

(n=58)

Phototherapy (-)

(n=117) P- value

Gestational 

age (week)*
39.1±0.9 39.2±1.0 0.404

Birth weight (g)* 3296.6±358.1 3274.4±358.1 0.582

Male (n, %)** 33 (56.9%) 62  (53%) 0.625

C/S   (n, %)** 38 (65.5%) 49 (41.9%) 0.003

RDW (%)* 18±1.6 16.4±1.0 <0.001

UCB(mg/dl)* 2.5±0.1 1.7±0.4 <0.001

Hb (gr/dl)* 15.0±2.3 16±1.5 <0.001

Htc (%)* 43.9±6.8 48.6±4.5 <0.001

MCV(fL)*** 106.7±6.1 107.9±4.5  0.193
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CONCLUSION

of cord blood RDW measurement, which is a rapid and easy 
method to detect newborns with hyperbilirubinemia in the early 
postnatal period.

The normal ranges of RDW values in newborns were deter-
PLQHG��������7RQEXO�HW�DO��UHSRUWHG�WKDW�5':�YDOXHV�ZHUH�KLJ-
KHU�LQ�SUHWHUP��JHVWDWLRQDO�ZHHN������QHZERUQV�FRPSDUHG�WR�
WHUP�QHZERUQV������6WXGLHV�KDYH�VKRZQ�DQ�LQYHUVH�UHODWLRQVKLS�
between gestational age and RDW (5). Grafoli et al. reported 
that the highest RDW values were in preterm newborns, fol-
ORZHG�E\�,8*5�DQG�WHUP�QHZERUQV��UHVSHFWLYHO\������7KHUHIR-
UH��QHZERUQV�ZLWK�D�JHVWDWLRQDO�DJH�RI�����ZHHNV�DQG�RU�ZLWK�
IUGR were not included in our study.

Data on the association of RDW and neonatal morbidity are 
limited. Studies have reported a relationship between RDW 
DQG�PRUWDOLW\� LQ� GLVHDVHV� VXFK� DV�3'$��%3'�DQG� VHSVLV� ���
�����7R�RXU�NQRZOHGJH��RXU�VWXG\�LV�WKH�¿UVW�VWXG\�RQ�5':�DQG�
neonatal hyperbilirubinemia. Evaluation of cord blood RDW 
as a predictive value in newborns with neonatal hyperbilirubi-
QHPLD�LV�DQ�LQQRYDWLYH�LGHD��7KH�SUHVHQFH�RI�$%2�DQG�RU�5+�
incompatibility leads to immune hemolysis of neonatal erythro-
cytes and degradation of red blood cells causes an increase 
in total serum bilirubin concentration (20). Iron released during 
hemolysis of red blood cell is considered as one of the major 
factor for enhanced reactive oxygen species production (21). 
Some of studies have reported that the increase of total serum 
bilirubin level is associated with an increase of oxidative stress 
����������2[LGDWLYH�VWUHVV�PD\�GDPDJH�HU\WKURF\WHV�GLUHFWO\��,W�
has been reported that oxidative stress increases the fragility 
of red blood cells, decreases the rate of erythroid maturation 
and decreases erythrocyte lifespan (7).  It has been suggested 
that induction of heme oxygenase occurs as a response to oxi-
GDQW�VWUHVV�������7KHUHIRUH��R[LGDWLYH�VWUHVV�LQGLUHFWO\�LQFUHDVHV�
RDW levels. In our study, cord blood RDW values were higher 
in newborns with hyperbilirubinemia requiring phototherapy in 
both blood group incompatibility and non-blood incompatibility 
groups compared to the control group. This situation can be 
related to oxidative stress. We think that cord blood RDW me-
asurement is an independent risk factor for hyperbilirubinemia 
independent of DCT positivity.

Studies have proposed that RDW values are found to be higher 
in anemic newborns, which could be due to in utero hemolysis 
(5,12). Prolonged hemolysis can lead to severe anemia, which 
stimulates fetal erythropoiesis in the liver, spleen, bone marrow 
and extra medullary organs. In our study, Hb values were lower 
in newborns with positive DCT and RDW levels were higher in 

anemic newborns than the others. High RDW levels of the ane-
mic newborns shows that erythropoiesis had been activated 
VHFRQGDU\�WR�KHPRO\VLV��4XUWRP�HW�DO��DQG�%HVVPDQ�HW�DO��UH-
commended the use of RDW values to classify anemia (12,25).  
Christensen et al. reported that high RDW values in newborns 
are a remarkable sign of anisocytosis and this may associate 
with impaired erythropoiesis and erythrocyte degradation (5). 
Since hemolysis is the etiology of hyperbilirubinemia, a corre-
lation between cord blood RDW and bilirubin levels is expec-
ted. It has been revealed in our study that there is a correlation 
EHWZHHQ�FRUG�EORRG�5':�DQG�8&%�YDOXHV��:H�WKLQN�WKDW�WKH�
increased RDW values in the cord blood may be an indicator of 
the increased bilirubin levels in the newborn. Our data suggest 
that newborns with a cord blood RDW of less than 17.1 are at 
low risk of severe hyperbilirubinemia. Cord blood RDW may be 
D�XVHIXO�PDUNHU� LQ� WKH�HDUO\� LGHQWL¿FDWLRQ�RI�QHZERUQV�DW� ULVN�
of developing hyperbilirubinemia. Thus, it may be possible to 
LGHQWLI\�QHZERUQV�DW� ULVN�RI�VLJQL¿FDQW�K\SHUELOLUXELQHPLD�DQG�
therapeutic intervention may be initiate earlier. 

Our study has limitations. First, our study was single-centered 
and the low number of cases. Second, the reticulocyte measu-
rement could not be assessed.

In this study was demonstrated that cord blood RDW may be 
D�XVHIXO�PDUNHU�LQ�WKH�HDUO\�LGHQWL¿FDWLRQ�RI�QHZERUQV�DW�ULVN�RI�
developing hyperbilirubinemia. Randomized controlled studies 
with more participants are required to provide additional data, 
HQDEOLQJ�XV�WR�FRQ¿UP�WKHVH�UHVXOWV�

&RQÁLFW�RI�LQWHUHVW�
7KH�DXWKRUV�KDYH�GHFODUHG�WKDW�WKH\�KDYH�QR�FRQÀLFWV�RI�LQWH-
rest relevant to this article.
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1511

��� &DVWLOOR�$��*URJDQ�75��:HJU]\Q�*+��/\�.9��:DONHU�
93��&DONLQV�./��8PELOLFDO�FRUG�EORRG�ELOLUXELQV��JHVWDWLRQDO�DJH��
and maternal race predict neonatal hyperbilirubinemia. PLoS 
2QH����������H�������

��� &KULVWHQVHQ�5'��<DLVK�+0��+HQU\�(��%HQQHWW�6���5HG�
blood cell distribution width: reference intervals for neonates. J 
0DWHUQ�)HWDO�1HRQDWDO�0HG����������������

��� 6DOYDJQR�*/��6DQFKLV�*RPDU�)��3LFDQ]D�$��/LSSL�*��
Red blood cell distribution width: A simple parameter with mul-
WLSOH� FOLQLFDO� DSSOLFDWLRQV��&ULW�5HY�&OLQ� /DE�6FL� ������ ������
105.

��� 6HPED�5'��3DWHO�.9��)HUUXFFL�/��6XQ�.��5R\�&1��*X-
UDOQLN�-0��HW�DO��6HUXP�DQWLR[LGDQWV�DQG� LQÀDPPDWLRQ�SUHGLFW�
red cell distribution width in older women: The Women’s Health 
DQG�$JLQJ�6WXG\�,��&OLQ�1XWU�������2FW������������±��

��� 7RQEXO�$��7D\PDQ�&��&DWDO�)��.DUD�6��7DWOL�0��5HG�FHOO�
distribution width (RDW) in the newborn: normative data. J Clin 
/DE�$QDO����������������

��� *DURIROL�)��&LDUGHOOL�/��0D]]XFFKHOOL�,��%RUJKHVL�$��$Q-
JHOLQL�0��%ROODQL�/��HW�DO��7KH�UHG�FHOO�GLVWULEXWLRQ�ZLGWK��5':���
value and role in preterm, IUGR (intrauterine growth restricted), 
IXOO�WHUP�LQIDQWV��+HPDWRORJ\����������������±��

���� 'RJDQ� 3�� *XQH\� 9DUDO� ,�� 5HG� FHOO� GLVWULEXWLRQ� ZLGWK�
as a predictor of late-onset Gram-negative sepsis. Pediatr Int. 
��������������±��

���� *R�+��2KWR�+��1ROOHW�.(��6DWR�.��,FKLNDZD�+��.XPH�<��
HW�DO��%LRPDUNHU�SRWHQWLDO�RI�WKH�VROXEOH�UHFHSWRU�IRU�DGYDQFHG�
glycation end products to predict bronchopulmonary dysplasia 
LQ�SUHPDWXUH�QHZERUQV��)URQW�3HGLDWU�������������������

���� 4XUWRP�+$��DO�6DOHK�4$��/XEDQL�00��+DVVDQHLQ�$��
.DGGRRUDK�1��4XUWRP�0$��HW�DO��7KH�YDOXH�RI�UHG�FHOO�GLVWULEXWL-
on width in the diagnosis of anaemia in children. Eur J Pediatr. 
����������������

���� 2UKRQ�$��7RSDO�+��+DNDQ�1��2]HU�($��&RUG�EORRG�QXF-
leated red blood cell level: is it a predictive marker for neonatal 
MDXQGLFH"�-�/DE�0HG�����������������±��

���� $PHULFDQ� $FDGHP\� RI� 3HGLDWULFV� 6XEFRPPLWWHH� RQ�
+\SHUELOLUXELQHPLD��0DQDJHPHQW� RI� K\SHUELOLUXELQHPLD� LQ� WKH�
QHZERUQ� ��� RU� PRUH� ZHHNV� RI� JHVWDWLRQ�� 3HGLDWULFV� ������
�������������

���� $GHGLURQ�$��*EDGHJHVLQ�$��$GH\HPR�7$0-��$NLQEDPL�
$��2VXQNDOX�9��2JEHQQD�$��HW�DO��&RUG�EORRG�KDHPRJORELQ�DQG�
ferritin concentrations in newborns of anaemic and non-anae-
PLF�PRWKHUV�LQ�/DJRV��1LJHULD��1LJHU�0HG�-���������������

���� 6DULFL�68��<XUGDNRN�0��6HUGDU�0$��2UDQ�2��(UGHP�
G, Tekinalp G, et al. An early (sixth-hour) serum bilirubin mea-
VXUHPHQW�LV�XVHIXO�LQ�SUHGLFWLQJ�WKH�GHYHORSPHQW�RI�VLJQL¿FDQW�
K\SHUELOLUXELQHPLD�DQG�VHYHUH�$%2�KHPRO\WLF�GLVHDVH�LQ�D�VH-
OHFWLYH�KLJK�ULVN�SRSXODWLRQ�RI�QHZERUQV�ZLWK�$%2�LQFRPSDWLEL-
OLW\��3HGLDWULFV��������������

���� .QXGVHQ�$��3UHGLFWLRQ�DQG�QRQ�LQYDVLYH�DVVHVVPHQW�
of neonatal jaundice in the term healthy newborn infant. Acta-
3DHGLDWU������������±��

���� 0DLVHOV�0-��.ULQJ�(��7KH�FRQWULEXWLRQ�RI�KHPRO\VLV�WR�
HDUO\�MDXQGLFH�LQ�QRUPDO�QHZERUQV��3HGLDWULFV�����������������

���� $NWDV�6��'RJDQ�&��2NPHQ�=+��*XOHF�6*��,V�FRUG�EOR-
RG�ELOLUXELQ� OHYHO�D�UHOLDEOH�SUHGLFWRU� IRU�GHYHORSLQJ�VLJQL¿FDQW�
K\SHUELOLUXELQHPLD"�$P�-�3HULQDWRO����������������

���� &DONLQV�.��5R\�'��0ROFKDQ�/��%UDGOH\� /��*URJDQ�7��
Elashoff D, et al. Predictive value of cord blood bilirubin for 
hyperbilirubinemia in neonates at risk for maternal-fetal blood 
group incompatibility and hemolytic disease of the newborn. J 
1HRQDWDO�3HULQDWDO�0HG������������±���

���� 'DYXWRJOX�0��*XOHU�(��2OJDU6��.XUXWDV�(%��.DUDELEHU�
+��*DULSDUGLF�0��HW�DO��2[LGDWLYH�VWUHVV�DQG�DQWLR[LGDQW�VWDWXV�
LQ�QHRQDWDO�K\SHUELOLUXELQHPLD��6DXGL�0HG�-�����������������

���� %DUDQDQR�'(��5DR�0��)HUULV�&'��6Q\GHU�6+��%LOLYHU-
GLQ� UHGXFWDVH�� D� PDMRU� SK\VLRORJLF� F\WRSURWHFWDQW�� 3URF� 1DWO�
$FDG�6FL�86$���������������±��

���� 7XUJXW�0��%DVDUDQ�2��&HNPHQ�0��.DUDWDV�)��.XUW�$��
Aygun AD. Oxidant and antioxidant levels in preterm newbor-
ns with idiopathic hyperbilirubinaemia. J Paediatr Child Health. 
������������±��

���� $SSOHJDWH� /$�� /XVFKHU� 3�� 7\UUHOO� 50�� ,QGXFWLRQ� RI�
heme oxygenase: a general response to oxidant stress in cul-
WXUHG�PDPPDOLDQ�FHOOV��&DQFHU�5HV�������������±��

���� %HVVPDQ� -'�� *LOPHU� 35-U�� *DUGQHU� )+�� ,PSURYHG�
FODVVL¿FDWLRQ�RI�DQHPLDV�E\�0&9�DQG�5':��$P�-�&OLQ�3DWKRO�
������������±��



1512

(QGRPHWULDO�.DQVHU�&HUUDKLVLQGH�/DSDURVNRSL�LOH�/DSDURWRPLQLQ�.DUġóODġWóUóOPDVó
Comparison Of Laparoscopy and Laparotomy in Endometrial Carcinoma 

ALİ OĞUZHAN HATİPOĞLU 1

SERHAN CAN İŞCAN 2

İSMAİL GÜLER 3

HALDUN GÜNER 3

Orcid ID:0000-0001-9838-2526
Orcid ID:0000-0002-3824-5818
Orcid ID:0000-0002-8098-2483
Orcid ID:0000-0002-4680-4050

1 Kadın Hastalıkları ve Doğum Bölümü, Polatlı Devlet Hastanesi, Ankara
2 Jinekolojik Onkoloji Bölümü, Isparta Şehir Hastanesi, Isparta
3 Kadın Hastalıkları ve Doğum Anabilim Dalı, Gazi Üniversitesi, Ankara

ABSTRACT

Aim: Endometrial carcinoma is the most frequent gynecologic malignancy in Turkey, 
among United States and Europe. Life time risk of a patient to have endometrial car-
cinoma is 3-4%. Endometrial carcinoma is staged and treated the mostly preferred 
surgical method is open surgery. Aim of this study is to compare open surgery and 
laparoscopic surgery for treatment and surgical staging of endometrial carcinoma.

Materials and Method: We included a total number of 57 patients with the diagno-
sis of endometrial carcinoma, including 29 cases operated with laparoscopic surgery 
and 28 cases operated with open surgery. In this study, we compared the groups in 
terms of age, body mass index, perioperative and postoperative complications, total 
lymph node number, operation time, length of hospital stay, pre and post-operative 
hemoglobin values.

Results:�7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�JURXSV�DPRQJ�GH-
mographic and anthropometric measures. Parity was higher among the open sur-
JHU\�DUP�DQG�WKLV�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW��7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�
between the two groups in terms of operation time, blood loss, pre and post-opera-
tive hemoglobin values, intra and post operative complications. Length of hospital 
VWD\�ZDV�VLJQL¿FDQWO\�VKRUWHU�LQ�WKH�ODSDURVFRSLFDOO\�PDQDJHG�FDVHV�WKDQ�WKH�RSHQ�
VXUJHU\�DUP��+RZHYHU�� WRWDO�QXPEHU�RI� O\PSK�QRGHV�GLVVHFWHG�ZHUH�VLJQL¿FDQWO\�
higher in the open surgery group.

Conclusion: Laparoscopic surgery is a reliable and a feasible surgical technique in 
cases with the diagnosis of endometrial carcinoma. Shorter stay at hospital seems 
to be advantageous in terms of quality of life. Despite that, laparoscopy seems to 
be disadvantageous for cases with high stage, high grade, agressive type disease, 
because of lower numbers of dissected lymph nodes.

Keywords: Endometrial carcinoma, laparoscopy, laparotomy

ÖZ

Amaç��(QGRPHWULXP�NDQVHUL��7�UNL\H��$PHULND�YH�$YUXSD¶GD�NDGÕQODUGD�HQ�VÕN�J|U�-
OHQ�MLQHNRORMLN�PDOLJQHQVLGLU��*HQHO�RODUDN�NDGÕQODUÕQ�\DúDPODUÕ�ER\XQFD�HQGRPHUWL-
XP�NDQVHULQH�\DNDODQPD�ULVNL�����¶W�U��7HGDYL�YH�HYUHOHPHVL�FHUUDKL�RODUDN�\DSÕODQ�
HQGRPHWULXP�NDQVHULQGH�FHUUDKL�RODUDN�VHoLOHQ�JHQHO�\|QWHP�DoÕN�FHUUDKLGLU��dDOÕú-
ma; endometrium kanserinin evreleme ve tedavisinde laparotomi ile laparoskopiyi 
NDUúÕODúWÕUPD\Õ�DPDoODPDNWDGÕU�

Gereç ve Yöntemler: (QGRPHWULXP�NDQVHUL�QHGHQL\OH�HYUHOHPH�FHUUDKLVL� \DSÕODQ�
���KDVWDQÕQ���¶XQGD�FHUUDKL�ODSDURVNRSLN�RODUDN����¶LQGH�FHUUDKL�ODSDURWRPLN�RODUDN�
JHUoHNOHúWLULOGL��/DSDURVNRSL�JUXEX�LOH�ODSDURWRPL�JUXEXQXQ��\Dú��Y�FXW�NLWOH�LQGHNVL��
SHULRSHUDWLI�YH�SRVWRSHUDWLI�NRPSOLNDV\RQODUÕ��oÕNDUÕODQ�OHQI�QRGX�VD\ÕODUÕ��RSHUDV\RQ�
V�UHVL�YH�KDVWDQHGH�NDOÕú�V�UHVL��FHUUDKL\H�JLULú�YH�oÕNÕú�KHPRJORELQ�GH÷HUOHUL�NDU-
úÕODúWÕUÕOGÕ��

Bulgular:�*UXSODU��GHPRJUD¿N��PDWHUQDO�YH�DQWURSRPHWULN�DoÕGDQ�GH÷HUOHQGLULOGL÷LQ-
GH�KRPRMHQ�\DSÕGD�ROGXNODUÕ�L]OHQGL��<DOQÕ]FD�ODSDURWRPLN�JUXSWD�SDULWH�ODSDURVNRSLN�
JUXED�J|UH�LVWDWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�ID]OD\GÕ��JUDYLGDODU�DUDVÕQGD�IDUN�\RN-
WX��2SHUDV\RQ�V�UHOHUL�� WDKPLQL�NDQ�ND\ÕSODUÕ��SUHRSHUDWLI��SRVWRSHUDWLI�KHPRJORELQ�
G�]H\OHUL�� LQWUDRSHUDWLI� YH� SRVWRSHUDWLI� NRPSOLNDV\RQODU� DoÕVÕQGDQ� ODSDURVNRSL� YH�
ODSDURWRPL�DUDVÕQGD�IDUN�VDSWDQPDGÕ��/DSDURVNRSL�JUXEXQGD�KDVWDQHGH�NDOÕú�V�UHVL�
DQODPOÕ�RODUDN�NÕVD�VDSWDQGÕ��/HQI�QRGX�GLVVHNVL\RQXQGD�oÕNDUÕODQ�OHQI�EH]L�VD\ÕVÕ�
ODSDURWRPLN�FHUUDKLGH�GDKD�ID]OD\GÕ�

Sonuç: Laparoskopik cerrahi endometrium kanserinde güvenilir ve uygulanabilir bir 
FHUUDKL�\|QWHPGLU��+DVWDQHGH�NDOÕú�V�UHVLQL�D]DOWPDVÕ��J�QO�N�\DúDPD�oDEXN�G|Q�ú�
VD÷ODPDVÕ�DYDQWDMÕ�RODUDN�J|]�NPHNWHGLU��%XQD�NDUúÕ�GDKD�DJUHVLI�OHQI�QRGX�GLVVHN-
VL\RQX�JHUHNWLUHQ�LOHUL�HYUH��\�NVHN�JUDGH��DJUHVLI�WLS�NDQVHUOHUGH��GDKD�D]�OHQI�QRGX�
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*ø5øù

(QGRPHWULXP�NDQVHUL��7�UNL\H�YH�$YUXSD¶GD�NDGÕQODUGD�J|U�OHQ�
HQ�VÕN� MLQHNRORMLN�PDOLJQHQVL� LNHQ��������G�Q\DGD�VHUYLNV�XWHUL�
PDOLJQLWHOHULQGHQ�VRQUD���VÕUDGD�\HU�DOPDNWDGÕU� ����� �.DGÕQOD-
UÕQ�����¶�� \DúDPODUÕ� ER\XQFD� HQGRPHWULXP� NDQVHULQH� \DND-
ODQPDNWDGÕU��5DKLP�NDQVHUOHULQGH�HQ�VÕN�J|U�OHQ�E|OJH�YH� WLS�
endometrial adenokarsinomdur. Daha seyrek olarak endometri-
XPXQ�P�VLQ|]�NDUVLQRPX��VHU|]�NDUVLQRPX��EHUUDN�K�FUHOL�NDU-
VLQRPX�� VNXDP|]�K�FUHOL� NDUVLQRPX�YH�PH]RGHUPGHQ� N|NHQ�
DODQ� XWHULQ� VDUNRPODU� J|U�OPHNWHGLU�� (QGRPHWULDO� NDQVHUOHULQ�
�����¶L�WDQÕ�DQÕQGD�ORNDO�HYUHGHGLU��8WHUXVD�VÕQÕUOÕ�KDVWDOÕNODU-
GD���\ÕOOÕN�\DúDP�EHNOHQWLVL������¶G�U�����7HGDYL�YH�HYUHOHPHVL�
FHUUDKL�RODUDN�\DSÕODQ�HQGRPHWULXP�NDQVHULQGH�FHUUDKL�RODUDN�
VHoLOHQ�JHQHO�\|QWHP�DoÕN�FHUUDKLGLU��+DVWDOÕ÷ÕQ�WHGDYLVLQGH�HU-
NHQ�WDQÕQÕQ�\DQÕVÕUD�GR÷UX�\DSÕODQ�HYUHOHPH�FHUUDKLVL�GH�|QHP�
DU]� HWPHNWHGLU�� (YUHOHPH� FHUUDKLVLQLQ� WHPHOLQL� HNVWUDIDV\DO�
KLVWHUHNWRPL\OH�ELUOLNWH�ELODWHUDO�VDO¿QJR�RRIHUHNWRPL�YH�SHOYLN��
SDUDDRUWLN� OHQI�QRGX�GLVVHNVL\RQX�ROXúWXUPDNWDGÕU��&HUUDKLGH-
NL�GL÷HU�\DNODúÕPODU�DUDVÕQGD��YDMLQDO��ODSDURVNRSLN�YH\D�URERW�
DVLVWH�\DNODúÕP�\HU�DOPDNWDGÕU��<DSÕODQ�W�P�FHUUDKL�RSHUDV\RQ-
ODU�DUDVÕQGD�oÕNDUÕODQ�OHQI�QRGX�VD\ÕVÕ��RSHUDV\RQ�V�UHVL��PRU-
ELGLWH�YH�PRUWDOLWH��YE�SDUDPHWUHOHU�DUDVÕQGD�IDUN�ROXS�ROPDPD-
VÕ� FHUUDKL� \|QWHPLQ� \HWHUOLOL÷LQL� YH� X\JXODQDELOLUOL÷LQL� J|VWHUHQ�
|QHPOL�YHULOHUGLU�

*�Q�P�]GH� ODSDURVNRSLN� FHUUDKLQLQ� ELUoRN� DODQGD� \D\JÕQ� ELU�
úHNLOGH�NXOODQÕPÕ�MLQHNRORMLN�RQNRORMLGH�GH�ODSDURVNRSLQLQ�GDKD�
ID]OD�\HU�EXOPDVÕQGD�HWNLOL�ROPXúWXU��<DSÕODQ�oDOÕúPDODU�YH�PH-
WD�DQDOL]OHU�HQGRPHWULXP�NDQVHULQLQ�HYUHOHPHVL�YH�WHGDYLVLQGH�
ODSDURVNRSLQLQ� NXOODQÕOÕPÕQÕQ� ODSDURWRPL\H� J|UH� SHULRSHUDWLI�
PRUELGLWH\L� D]DOWWÕ÷Õ�� KDVWDQHGH� NDOÕú� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� HW-
NLQOL÷LQLQ��RUWDODPD�\DúDP�V�UHVLQLQ��KDVWDOÕNVÕ]�\DúDP�V�UHVL-
QLQ�EHQ]HU�ROGX÷XQX�J|VWHUPHNWHGLU��������$\UÕFD�HQGRPHWULXP�
kanserinde pelvik ve para-aortik lenf nodu disseksiyonunda 
ODSDURWRPL� LOH� ODSDURVNRSL\L� NDUúÕODúWÕUDQ� \XUW� GÕúÕ� \D\ÕQODUÕ�
EXOXQXUNHQ� ����� EX� NRQX\OD� LOJLOL� G�Q\D� VWDQGDUWODUÕQÕQ� ROXúXS�
ROXúPDGÕ÷Õ��KHU�PHUNH]GH�\DSÕODELOLUOLN�LOH�LOJLOL�OLWHUDW�UH�NDWNÕGD�
EXOXQPDN�DPDFÕ\OD�EX�oDOÕúPD�SODQODQPÕúWÕU��%X�QHGHQOH�oDOÕú-
PD�ODSDURVNRSLQLQ� ODSDURWRPL\H�NÕ\DVOD�QH�NDGDU�J�YHQLOLU�YH�
HWNLQ�ROGX÷XQX��ONHPL]�úDUWODUÕQGD�LUGHOHPH\L�DPDoODPDNWDGÕU��

,

dDOÕúPD�� 2FDN� ������ 0DUW� ����� WDULKOHUL� DUDVÕQGD� HQGRPHW-
ULXP�NDQVHUL�QHGHQL\OH�RSHUH�RODQ�KDVWDODU� WDUDQDUDN�\DSÕODQ�

UHWURVSHNWLI�ELU�oDOÕúPD�RODUDN�WDVDUODQPÕúWÕU��dDOÕúPD\D��EDVLW�
UDVWJHOH�|UQHNOHP�\|QWHPL\OH� VHoLOHQ���� ODSDURVNRSLN�� ��� OD-
SDURWRPLN�\DNODúÕP�X\JXODQDQ�KDVWD�GDKLO�HGLOGL�����+DVWD\D�
DLW�ELOJLOHU��RSHUDV\RQ�YHULOHUL��SDWRORML�VRQXo�UDSRUODUÕ�� ODERUD-
WXYDU� WHWNLN� VRQXoODUÕ� KDVWD� GRV\DODUÕQGDQ� YH� HOHNWURQLN� YHUL�
WDEDQÕQGDQ� WHPLQ� HGLOHUHN�� DQDOL]OHUL� \DSÕOGÕ�� /DSDURVNRSLN�
YH� ODSDURWRPLN�RODUDN� LNL�JUXED�D\UÕODQ�KDVWDODUÕQ�YHULOHUL� NDU-
úÕODúWÕUÕOGÕ�� dDOLVPD� LFLQ� *D]L� hQLYHUVLWHVL� .OLQLN� $UDúWÕUPDODU�
(WLN�.XUXOX¶QGDQ������������ WDULKLQGH�����NDUDU�QXPDUDVÕ� LOH�
RQD\�DOÕQGÕ�YH�oDOÕúPD\D�X\JXQ��ELOJLOHUL�WDP�RODQ�KDVWDODU�oD-
OÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ��\Dú��JUDYLGD��SDULWH��RSHUDV\RQ�
V�UHVL��9.ø��NRPSOLNDV\RQ�� LQWUDRSHUDWLI�NDQ�ND\EÕ��RSHUDV\RQ�
|QFHVL�YH�VRQUDVÕ�KHPRJORELQ�GH÷HUOHUL��KDVWDQHGH�\DWÕú�V�UH-
VL��HQGRPHWULDO�W�P|U�Q�GHUHFHVL�YH�HYUHVL��oÕNDUÕODQ�OHQI�QRGX�
VD\ÕVÕ�DoÕVÕQGDQ�GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�\DSÕOGÕ��
/HQI� QRGX� GLVVHNVL\RQX� \DSÕODFDN� KDVWDODU� 0D\R� NULWHUOHULQH�
J|UH�GH÷HUOHQGLULOGL��)UR]HQ�oDOÕúPD�VRQXFX�G�ú�N�ULVN���G�ú�N�
ULVN�NULWHUOHUL��ò�GHQ�D]�P\RPHWULDO�LQYD]\RQ��W�P|U�ER\XWXQXQ�
�FP¶GHQ�N�o�N�ROPDVÕ��L\L�YH\D�RUWD�GHUFHGH�GLIIHUDQVL\DV\RQD�
VDKLS�ROPDVÕ�\DQL�JUDGH�����HQGRPHWULRLG�KLVWRORML��GÕúÕQGD�VDS-
WDQDQ� KDVWDODUD� OHQI� QRGX� GLVVHNVL\RQX� \DSÕOGÕ��<�NVHN� ULVNOL�
hastalara paraaotrik lenf nodu disseksiyonu eklendi. Preopera-
WLI�HQGRPHWULDO�|UQHNOHPHVL�ROPD\DQ��SUHRSHUDWLI�J|U�QW�OHPH�
\|QWHPOHUL�LOH�GH÷HUOHQGLULOPH\HQ��NOLQLN�HYUHVL�HYUH�,,�,,,�,9�RODQ�
YH� LQWUDRSHUDWLI� IUR]HQ� oDOÕúPDPÕú� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHGL�9HULOHULQ�DQDOL]L�6366�IRU�:LQGRZV������SDNHW�SURJ-
UDPÕQGD�\DSÕOGÕ��6�UHNOL�GH÷LúNHQOHULQ�GD÷ÕOÕPÕQÕQ�QRUPDO�GD-
÷ÕOÕPD�X\JXQ�GD÷ÕOÕS�GD÷ÕOPDGÕ÷Õ�.ROPRJRURY�6PLUQRY�WHVWL\OH�
DUDúWÕUÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�V�UHNOL�GH÷LúNHQOHU�LoLQ�RUWD-
ODPD� �� VWDQGDUW� VDSPD� YH\D�PHG\DQ� �PLQLPXP�PDNVLPXP��
ELoLPLQGH�� NDWHJRULN� GH÷LúNHQOHU� LVH� ROJX� VD\ÕVÕ� YH� ���� úHN-
OLQGH�J|VWHULOGL��*UXSODU�DUDVÕQGD�RUWDODPDODU�\|Q�QGHQ�IDUNÕQ�
|QHPOLOL÷L�6WXGHQW¶V�W�WHVWL\OH�PHG\DQ�GH÷HUOHU�\|Q�QGHQ�IDUNÕQ�
|QHPOLOL÷L�LVH�0DQQ�:KLWQH\�8�WHVWL\OH�LQFHOHQGL��.DWHJRULN�GH-
÷LúNHQOHU�)LVKHU¶LQ�NHVLQ�VRQXoOX�RODVÕOÕN�WHVWL\OH�GH÷HUOHQGLULOGL��
*UXSODU�LoHULVLQGH�RSHUDV\RQ�|QFHVLQH�J|UH�RSHUDV\RQ�VRQUDVÕ�
KHPRJORELQ�G�]H\LQGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LúLP�ROXS�
ROPDGÕ÷Õ�%D÷ÕPOÕ�W�WHVWL\OH�DUDúWÕUÕOGÕ��S������LoLQ�VRQXoODU�LVWD-
WLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��

dDOÕúPD�NULWHUOHULQL�VD÷OD\DQ�WRSODP����KDVWD�oDOÕúPD\D�GDKLO�
HGLOHUHN�YHULOHUL�DQDOL]�HGLOGL��+DVWDODU��GHPRJUD¿N��PDWHUQDO�YH�
DQWURSRPHWULN�DoÕGDQ�GH÷HUOHQGLULOGL÷LQGH�KRPRMHQ�\DSÕGD�RO-
GXNODUÕ�L]OHQGL��7DEOR���

GEREÇ VE YÖNTEMLER

BULGULAR
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TABLO 1.�*UXSODUD�J|UH�ROJXODUÕQ�GHPRJUD¿N��PDWHUQDO�YH�DQW-
URSRPHWULN�|]HOOLNOHUL

��6WXGHQW¶V�W�WHVWL��Á�0DQQ�:KLWQH\�8�WHVWL��

/DSDURWRPL� YH� ODSDURVNRSL� JUXSODUÕ� DUDVÕQGD� \Dú� RUWDODPDOD-
UÕ� \|Q�QGHQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX� �S ���������
*UXSODU�DUDVÕQGD�PHG\DQ�JUDYLGH�VD\ÕODUÕ�\|Q�QGHQ�LVWDWLVWLN-
VHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPD]NHQ��S ��������PHG\DQ�SDULWH�
VD\ÕVÕ� ODSDURVNRSL� JUXEXQD�J|UH� ODSDURWRPL� JUXEXQGD� LVWDWLV-
WLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHNWL� �S �������� /DSDURWRPL� YH�
ODSDURVNRSL� JUXSODUÕ� DUDVÕQGD� Y�FXW� NLWOH� LQGHNVL� RUWDODPDODUÕ�
\|Q�QGHQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�\RNWX��S �������

+HU�LNL�FHUUDKL�\|QWHPGH��RSHUDV\RQ�V�UHVL��NDQ�ND\EÕ��LQWUDR-
SHUDWLI�NRPSOLNDV\RQ�NDUúÕODúWÕUÕOGÕ��WDEOR����

TABLO 2.�*UXSODUD�J|UH�ROJXODUÕQ�SHULRSHUDWLI�EXOJXODUÕ

��0DQQ�:KLWQH\�8�WHVWL��Á�)LVKHU¶LQ�NHVLQ�VRQXoOX�RODVÕOÕN�WHVWL��

/DSDURWRPL�YH� ODSDURVNRSL�JUXSODUÕ�DUDVÕQGD�PHG\DQ�RSHUDV-
\RQ� V�UHOHUL� \|Q�QGHQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX�
�S ��������*UXSODU�DUDVÕQGD�WDKPLQL�NDQDPD�PLNWDUÕ�G�]H\OHUL-
QLQ�GD÷ÕOÕPÕ�\|Q�QGHQ�GH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�J|-
U�OPHGL��S ��������dDOÕúPDPÕ]D�GDKLO�HGLOHQ�KDVWDODUÕQ��¶LQGH�
LQWUDRSHUDWLI� NRPSOLNDV\RQ� L]OHQPLúWLU�� %LU� KDVWDGD� ODSDURWRPL�
VÕUDVÕQGD�YHQD�NDYD�KDVDUÕ�ROXUNHQ��ODSDURVNRSLN�FHUUDKL�VÕUD-

VÕQGDQ���KDVWDGD�LQWUDRSHUDWLI�NRPSOLNDV\RQ�JHOLúWL��/DSDURVNR-
SLN�FHUUDKLGHNL�NRPSOLNDV\RQODU��LOLDN�YHQ�\DUDODQPDVÕ�YH�DoÕN�
LOLDN�JUHIW�X\JXODPDVÕ��SDUDNDYDO�KHPRUDML��PHVDQH�\DUDODQPD-
VÕ��VLJPRLG�VHUR]D�\DUDODQPDVÕ�LGL��*UXSODU�DUDVÕQGD�NDUúÕODú-
WÕUPD� \DSÕOGÕ÷ÕQGD� LQWUDRSHUDWLI� NRPSOLNDV\RQ� J|U�OPH� VÕNOÕ÷Õ�
\|Q�QGHQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�\RNWX��S ��������

+HU� LNL� JUXSWD� SUHRSHUDWLI� YH� SRVWRSHUDWLI� KHPRJORELQ� G�]H\-
OHUL� DQDOL]� HGLOGL÷LQGH� FHUUDKL� VRQUDVÕ� KHPRJORELQ� G�]H\LQGH-
NL�D]DOPD�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�EHQ]HU�EXOXQGX�
�S����������+DVWDODUÕQ�KDVWDQHGH�\DWÕú� V�UHOHUL�� NRPSOLNDV\RQ�
RUDQODUÕ��W�P|U�HYUHVL�YH�oÕNDUÕODQ�OHQI�QRGX�VD\ÕVÕ�NDUúÕODúWÕUÕO-
PDVÕ�7DEOR��¶WH�YHULOPLúWLU

TABLO.3 : �*UXSODUD�J|UH�ROJXODUÕQ�SRVWRSHUDWLI�EXOJXODUÕ

0DQQ�:KLWQH\�8�WHVWL��Á�)LVKHU¶LQ�NHVLQ�VRQXoOX�RODVÕOÕN�WHVWL�

dDOÕúPGD�ODSDURWRPL�JUXEXQGD���KDVWDGD�SRVWRSHUDWLI�NRPSOL-
NDV\RQ�ROXúXUNHQ�ODSDURVNRSL�JUXEXQGD���KDVWDGD�SRVWRSHUDWLI�
NRPSOLNDV\RQ� JHOLúPLúWLU�� /DSDURVNRSL� JUXEXQGD� SRVWSHUDWLI�
NDUGLDN�DUUHVW�J|U�OHQ�KDVWDGD�H[LWXV�JHUoHNOHúPLúWLU��/DSDUR-
WRPL�JUXEXQGD�LVH���KDVWDGD�LGUDU�\ROX�HQIHNVL\RQX����KDVWDGD�
OHQIRVHO����KDVWDGD�DVWÕP�DWD÷Õ�YH���KDVWDGD�\DUD�\HUL�HQIHNVL-
\RQX�J|U�OP�úW�U��/DSDURWRPL�JUXEXQD�J|UH�ODSDURVNRSL�JUXEX-
QXQ�PHG\DQ�KDVWDQHGH�\DWÕú�V�UHVL�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�
GDKD�NÕVD\GÕ� �S���������*UXSODU�DUDVÕQGD�SRVW�RS�NRPSOLNDV-
\RQ�J|U�OPH�VÕNOÕ÷Õ�\|Q�QGHQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕ-
OÕN�J|U�OPHGL��S ��������/DSDURWRPL�JUXEXQD�J|UH�ODSDURVNRSL�
JUXEXQGD�GDKD�G�ú�N�SDWRORMLN�W�P|U�GHUHFHVL�EXOXQDQ�KDVWD-
ODU�\HU�DOGÕ÷Õ�L]OHQGL���S ��������+HU�LNL�JUXSWDNL�KDVWDODUGDQ�GLV-

�ĞŒŝƔŬĞŶůĞƌ >ĂƉĂƌŽƚŽŵŝ�;ŶсϮϴͿ >ĂƉĂƌŽƐŬŽƉŝ�;ŶсϮϵͿ ƉͲĚĞŒĞƌŝ

zĂƔ�;ǇŦůͿ 60,5±10,2 58,9±10,0 0,551†

'ƌĂǀŝĚĞ 5 (1-12) 4 (0-16) 0,139‡

WĂƌŝƚĞ 3 (1-12) 2 (0-11) 0,033‡

sƺĐƵƚ�ŬŝƚůĞ�ŝŶĚĞŬƐŝ�;ŬŐͬŵϮͿ 33,5±4,2 34,9±6,5 0,340†

�ĞŒŝƔŬĞŶůĞƌ >ĂƉĂƌŽƚŽŵŝ�;ŶсϮϴͿ > Ă Ɖ Ă ƌ Ž Ɛ Ŭ Ž Ɖ ŝ�
;ŶсϮϵͿ

ƉͲĚĞŒĞƌŝ

KƉĞƌĂƐǇŽŶ�ƐƺƌĞƐŝ�;ĚŬͿ 120 (60-210) 150 (90-190) 0,217†

dĂŚŵŝŶŝ�ŬĂŶ�ŬĂǇďŦ 0,194‡

фϱϬϬ�ĐĐ 24 (%85,7) 28 (%96,6)

хϱϬϬ�ĐĐ 4 (%14,3) 1 (%3,4)

7ŶƚƌĂŽƉĞƌĂƚŝĨ�ŬŽŵƉůŝŬĂƐǇŽŶ� 0,352‡

zŽŬ� 27 (%96,4) 25 (%86,2)

sĂƌ� 1 (%3,6) 4 (%13,8)

�ĞŒŝƔŬĞŶůĞƌ >ĂƉĂƌŽƚŽŵŝ�;ŶсϮϴͿ >ĂƉĂƌŽƐŬŽƉŝ�;ŶсϮϵͿ ƉͲĚĞŒĞƌŝ

,ĂƐƚĂŶĞĚĞ�ǇĂƨƔ�ƐƺƌĞƐŝ�;ŐƺŶͿ 5 (2-13) 2 (2-7) <0,001†

WŽƐƚŽƉĞƌĂƟĨ�ŬŽŵƉůŝŬĂƐǇŽŶ� 0,101‡

zŽŬ� 22 (%81,5) 27 (%96,4)

sĂƌ� 5 (%18,5) 1 (%3,6)

�ŦŬĂƌŦůĂŶ�>E�ƐĂǇŦƐŦ 19 (0-52) 10 (0-38) 0,007†

�ǀƌĞ 0,165†

1A 15 (%53,6) 20 (%69,0)

1B 5 (%17,9) 4 (%13,8)

Ϯ 3 (%10,7) 4 (%13,8)

3B 2 (%7,1) 1 (%3,4)

3C1 2 (%7,1) 0 (%0,0)

ϯ�Ϯ 1 (%3,6) 0 (%0,0)
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7$57,ù0$

VHNH�HGLOHQ� OHQI� QRGX� VD\ÕODUÕ� GH÷HUOHQGLULOGL÷LQGH� ODSDURWRPL�
JUXEXQGDNL�KDVWDODUGDQ� LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD� ID]OD�
OHQI�QRGX�GLVVHNH�HGLOGL÷L� VDSWDQGÕ� �S �������� /DSDURWRPL� YH�
ODSDURVNRSL�JUXSODUÕ�DUDVÕQGD�ROJXODUÕQ�QLKDL�SDWRORML�VRQXoODUÕ�
LQFHOHQGL÷LQGH��FHUUDKL�HYUHOHUH�J|UH�GD÷ÕOÕPODUÕ�\|Q�QGHQ�LVWD-
WLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�J|U�OPHGL��S ��������<LUPL�VHNL]�
ODSDURWRPL�KDVWDVÕQÕQ���¶VÕQÕQ�SDWRORMLN�WDQÕVÕ�HQGRPHWULRLG�WLS�
RODUDN�UDSRUODQPÕúWÕU��%LU�KDVWDQÕQ�SDWRORMLN�WDQÕVÕ�VHU|]�SDSLOOHU�
NDUVLQRP��ELU�KDVWDQÕQ� LVH�PLNVW� WLS��úHIIDI�K�FUHOL�NDUVLQRP���
HQGRPHWULRLG�DGHQRNDUVLQRP��RODUDN�ELOGLULOPLúWLU��/DSDURVNRSL�
JUXEXQGD� LVH����KDVWD�HQGRPHWULRLG� WLS����KDVWD�HQGRPHWULR-
id tip adenokarsinom villoglandüler varyant, bir hasta ise fokal 
P�VLQ|]�GLIIHUDQVLDV\RQ�JRVWHUHQ�HQGRPHWULRLG�WLS�DGHQRNDUVL-
QRP�SDWRORMLN�WDQÕ\D�VDKLSWL��6DGHFH�ELU�KDVWDGD��PLNVW�WLS�úHI-
IDI�K�FUHOL�NDUVLQRP���HQGRPHWULRLG�DGHQRNDUVLQRP��WLS���UDGL-
NDO�KLVWHUHNWRPL�X\JXODQPÕúWÕU��+HU�LNL�JUXSWD�RSHUH�HGLOHQ�GL÷HU�
KDVWDODUD�WLS���KLVWHUHNWRPL�\DSÕOPÕúWÕU��/DSDURVNRSL�JXUXEXQGD�
2 hastaya pelvik lenf nodu disseksiyonu ile birlikte paraaortik 
OHQI�QRGX�GLVVHNLV\RQX�\DSÕOPÕúWÕU��/DSDURWRPL�JUXEXQGD�LVH���
hastaya pelvik lenf nodu disseksiyonu ile birlikte paraaortik lenf 
QRGX�GLVVHNLV\RQX�\DSÕOPÕúWÕU��ODSDURWRPL�JUXEXQGD���KDVWD\D��
laparoskopi grubunda 7 hastaya lenf nodu disseksiyonu uygu-
ODQPDPÕúWÕU�

Endometrial kanserlerde tedavi ve evreleme cerrahi olarak 
\DSÕOPDNWDGÕU��%XQXQ�QHWLFHVLQGH�FHUUDKL�RODUDN�\DSÕODQ�HYUH-
OHPH�WHGDYLQLQ�GH�HQ�|QHPOL�EDVDPD÷ÕQÕ�ROXúWXUPDNWDGÕU��(Q-
GRPHWULXP�DGHQRNDQVHULQOHULQGH�HUNHQ�HYUH�ROGX÷X�G�ú�Q�OHQ�
KDVWDODUÕQ� ���¶VLQGH� XWHUXV� GÕúÕQGD� KDVWDOÕN� WHVSLW� HGLOPHVL��
),*2¶QXQ������\ÕOÕQGD�HQGRPHWULDO�NDQVHU�HYUHOHPHVLQLQ�NOLQLN�
HYUHOHPH�\HULQH�FHUUDKL�HYUHOHPH\L�|QHUPHVLQH�QHGHQ�ROPXú-
WXU�����

� <DNÕQ� G|QHPH� NDGDU� HQGRPHWULDO� NDQVHU� FHUUDKLVLQ-
GH�NXOODQÕODQ�NODVLN��JHOHQHNVHO�\|QWHP� ODSDURWRPLN�\DNODúÕP�
RODUDN�NDEXO�J|UPHNWH\NHQ��ODSDURVNRSLN�\DNODúÕP�LOH�LOJLOL�KHU�
JHoHQ�J�Q�YDND�VD\ÕVÕQÕQ�DUWPDVÕ�YH�OLWHUDW�UGH�\D\ÕQODUÕQ�oR-
÷DOPDVÕ\OD�ODSDURVNRSLQLQ�J�YHQLUOL÷L��X\JXODQDELOLUOL÷L�J|VWHULO-
PLú�ROGX����

*�Q�P�]GH�SHN�oRN�NOLQLNWH�HQGRPHWULXP�NDQVHUL�FHUUDKLVLQGH�
ODSDUDWRPLQLQ� \HULQL� ODSDURVNRSLN� FHUUDKL� DOPÕúWÕU�� /DSDURVNR-
SLN� FHUUDKLQLQ� ODSDURWRPL� LOH� NDUúÕODúWÕUÕOPDVÕQÕQ� \DSÕOGÕ÷Õ� oD-
OÕúPDODUGD��NRPSOLNDV\RQ�YH�FHUUDKL�VRQXoODU�DoÕVÕQGD�EHQ]HU�

VRQXoODU�YDUNHQ��KDVWDQHGH�NÕVD�NDOÕú�V�UHVL�� \DúDP�NDOLWHVL-
QLQ� NÕVD� V�UHGH� JHOLúPHVL�� J�QO�N� KD\DWD� oDEXN� G|Q�ú� \|Q-
OHULQGHQ� ODSDURVNRSL� GDKD� �VW�Q� EXOXQPXúWXU��7�P� YDNDODUÕQ�
������¶VÕQGD�REH]LWH�PHYFXW�ROXúX���������ODSDURVNRSLN�FHUUD-
KL�LoLQ�HQJHO�WHúNLO�HGHFH÷L��REH]�KDVWDODUGD�SHULWRQHDO�NDYLWH\H�
JLUPHGH�]RUOXN�\DúDQDELOHFH÷L��KDVWDQÕQ�WUHQGHOHQEXUJ�SR]LV-
\RQXQX�GDKD�D]�WROHUH�HGHELOHFH÷L�YH�OHQIDGHQHNWRPL�VÕUDVÕQ-
GD� SHOYLN� YH� DEGRPLQDO� GDPDUODUÕQ� J|U�Q�UO�÷�Q�� D]DODFD÷Õ��
ODSDURVNRSLN�HNLSPDQODUÕQ�NXOODQÕPÕQÕ�]RUODúDFD÷Õ�G�ú�Q�OHUHN�
|QFHOHUGH� REH]LWH� ODSDURVNRSL� LoLQ� J|UHFHOL� NRQWUHQGLNDV\RQ�
VD\ÕOÕUNHQ��ODSDURVNRSLQLQ�REH]OHUGH�J�YHQLOLU�ROGX÷X��ODSDUDWR-
PL\H�JHoLúLQ������ROGX÷X��KDVWDQHGH�NDOÕú�V�UHVLQL�NÕVDOWPDVÕ�
YH�\DUD�\HUL�HQIHNVL\RQXQX�EHOLUJLQ�D]DOWPDVÕ�QHGHQL\OH�NRQW-
UHQGLNDV\RQ�GÕúÕQGD�WHUFLK�HGLOPHVLQL��J|VWHUHQ�\D\ÕQODU�PHY-
FXWWXU���������

/DSDURVNRSLN�\DNODúÕPÕQ�RSHUDV\RQ�V�UHVLQL�X]DWWÕ÷ÕQD�ELUoRN�
oDOÕúPDGD�LúDUHW�HGLOPLúWLU��:RQJ�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oD-
OÕúPDGD�ODSDURVNRSL�JUXEX�LOH�ODSDUDWRPL�JUXEXQXQ�RSHUDV\RQ�
V�UHOHUL� VÕUDVÕ\OD�����YH����GN��RODUDN�EXOXQPXú� ������6RELF-
]HZVNL� YH� DUNDGDúODUÕ� ODSDURVNRSLN� FHUUDKL� LoLQ� RUWDODPD�����
GN������������V�UH�EHOLUWPLú�������/DQJHEUHNNH�YH�DUNDGDúODUÕ�
LVH�EX�V�UH\L�����GN��RODUDN�YHUPLúOHUGLU�������dDOÕúPDPÕ]GDNL�
PHYFXW�EXOJX�EX�\|Q�\OH� OLWHUDW�U�JHQHOL� LOH�X\XúPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�ODSDURVNRSLN�GHQH\LP�DUWWÕNoD�V�UHOHULQ�EHQ]HU�
RODFD÷Õ�\|Q�QGH�oDOÕúPDPÕ]OD�LOH�EHQ]HU�\|QGH�oDOÕúPDODU�GD�
EXOXQPDNWDGÕU������������/HQI�QRGX�GLVVHNVL\RQXQ�LON����YDND-
GD�X]XQ�]DPDQ�DOGÕ÷Õ� IDNDW�GDKD�VRQUDNL�YDNDODUGD�V�UHOHULQ�
ODSDURWRPL�LOH�NÕ\DVODQÕU�ROGX÷X�ELOGLULOPLúWLU������$\UÕFD�oÕNDUÕODQ�
OHQI�QRGX�VD\ÕVÕ�\DSÕODQ�FHUUDKLQLQ�\HWHUOLOL÷LQL�GH÷HUOHQGLULOPHN�
DPDFÕ\OD�NXOODQÕOÕ\RU�ROVD�GD�EX�VD\Õ�KDVWDQÕQ�DQDWRPLVLQH�YH�
SDWRORJXQ�GH÷HUOHQGLUPHVLQH�J|UH�GH÷LúNHQOLN�J|VWHUHELOHFH÷L�
XQXWXOPDPDOÕGÕU��

/LWHUDW�UOHUGH�ODSDURVNRSLN�FHUUDKLQLQ�DYDQWDMODUÕ�DUDVÕQGD�SHUL-
RSHUDWLI�NRPSOLNDV\RQODUÕQ�GDKD�D]�ROPDVÕ��NDQ�ND\EÕQÕQ�D]DO-
PDVÕ�� QRUPDO� \DúDQWÕODUÕQD� GDKD� KÕ]OÕ� G|QPHOHULQLQ� \DQÕ� VÕUD�
GDKD�NÕVD�KDVWDQHGH�NDOPDODUÕ�\HU�DOPDNWDGÕU��(QGRPHWULDO�NDU-
sinomu olan ve laparoskopik asiste vajinal veya laparoskopik 
WDP�FHUUDKL�HYUHOHPH�\DSÕODQ�NDGÕQODUÕQ�ODSDURWRPLN�HYUHOHPH�
\DSÕODQODUOD�NDUúÕODúWÕUÕOGÕ÷Õ���UDQGRPL]H�oDOÕúPD\Õ� LoHUHQ�PH-
WD�DQDOL]GH��ODSDURVNRSLN�SURVHG�UOHU�GDKD�X]XQ�V�UG�÷��DPD�
SHULRSHUDWLI� NRPSOLNDV\RQODUÕQ� GDKD� D]� ROGX÷X�� NDQ� ND\EÕQÕQ�
D]DOGÕ÷Õ� YH�GDKD� NÕVD�KDVWDQHGH� NDOÕú� V�UHVL� ROGX÷X�� QRUPDO�
\DúDQWÕODUÕQD�GDKD�KÕ]OÕ�G|QG�NOHUL�ELOGLULOPLúWLU�� �����3HOYLN�YH�



1516

KAYNAKLAR

SDUDDRUWLN� OHQI�QRGX�VD\ÕVÕ� KHU� LNL� WHNQLNWH�GH�EHQ]HUGLU��6D÷�
NDOÕP�KDNNÕQGD�YHULOHU�NÕVÕWOÕ�ROPDNOD�EHUDEHU�VDGHFH�LNL�oDOÕú-
PDGD�X]XQ�G|QHP�WDNLS�VRQXoODUÕ�ELOGLULOPLú�YH�RUWDODPD�\DúDP�
V�UHVL�LOH�KDVWDOÕNVÕ]�\DúDP�V�UHVL�DoÕVÕQGDQ�IDUN�EXOXQPDPÕú-
WÕU���%X�oDOÕúPDGD��LQWUDRSHUDWLI�NRPSOLNDV\RQODUÕQ�ODSDURWRPLN�
YH� ODSDURVNRSLN�\DNODúÕPGD�EHQ]HU�úHNLOGH�ROGX÷X�J|U�OP�ú-
W�U�� .RPSOLNDV\RQODUÕQ� oR÷XQOX÷X� OHQI� QRGX� GLVVHNVL\RQX� VÕ-
UDVÕQGD�GDPDU�\DUDODQPDVÕ�úHNOLQGH�L]OHQPLúWLU��/DSDURVNRSLN�
FHUUDKL�VÕUDVÕQGD�JHOLúHQ�PHVDQH�\DUDODQPDVÕ� LoLQ�EL]LP�KDV-
WDPÕ]GD�GD�ROGX÷X�JLEL�HQ�|QHPOL�SUHGLVSR]DQ�IDNW|U�JHoLULOHQ�
VH]DU\HQ�JLEL�|QFHNL�FHUUDKL�JLULúLPOHU�RODUDN�J|U�OPHNWHGLU��%X�
QHGHQOH�GLVVHNVL\RQ�GDKD�|QFH�JHoLULOPLú�FHUUDKLVL�RODQ�KDVWD-
ODUGD�GDKD�WHPNLQOL�\DSÕOPDVÕ�JHOLúHFHELOHFHN�FHUUDKL�\DUDODQ-
PDQÕQ�|QOHQPHVLQH�\DUGÕPFÕ�RODELOLU��/DSDURWRPL�KDVWDODUÕQGD�
SRVWRSHUDWLI� NRPSOLNDV\RQODUÕQ�EDúÕQGD�\DUD�\HUL�HQIHNVL\RQX�
JHOPHNWHGLU��/DSDURVNRSL�|]HOOLNOH�REH]�RODQ�HQGRPHWULXP�NDQ-
VHUL�KDVWDODUÕ� LoLQ�E�\�N�DYDQWDM� VD÷ODPDNWDGÕU��/DSDURVNRSLN�
FHUUDKL�VRQUDVÕ�NDUGL\DN�DUUHVW�JHOLúHQ�KDVWDQÕQ�|]JHoPLúLQGH�
serebrovasküler olay, koroner arter bypass greft, hipertansiyon 
|\N�OHUL�EXOXQPDNWDGÕU��+DVWDODU�HQGRPHWULXP�NDQVHUL�FHUUDKLVL�
LoLQ�GH÷HUOHQGLULOLUNHQ�DQHPQH]LQ�GHWD\OÕ�DOÕQPDVÕQD��HN�KDVWD-
OÕNODUÕQ�YH�FHUUDKL�JHoPLúOHULQLQ�VRUJXODQPDVÕQD�|QHP�YHULOPH-
OLGLU��'HWD\OÕ�ELU�SUHRSHUDWLI�GH÷HUOHQGLUPH�DQHVWH]L�VHoLPLQGH�
GH�HWNLOL�RODFDNWÕU���

-LQHNRORMLN�2QNRORML�*UXS¶XQXQ� �*\QHFRORJLF�2QFRORJ\�*URXS�
±�*2*��\�U�WW�÷�������HQGRPHWULDO�NDQVHUOL�KDVWDQÕQ�\HU�DO-
GÕ÷Õ�UDQGRPL]H�oDOÕúPDGD��KDVWDODUD�ODSDURVNRSLN�\D�GD�ODSD-
URWRPLN�KLVWHUHNWRPL�X\JXODQPÕú�YH�SHOYLN�SDUDDRUWLN�OHQI�QRGX�
GLVVHNVL\RQX\OD�ELUOLNWH�FHUUDKL�HYUHOHPH�\DSÕOPÕú��(YUH���YH��$�
KDVWDODUÕQ�\HU�DOGÕ÷Õ�oDOÕúPDGD�KDVWDODUÕQ���¶XQGD� OHQI�QRGX�
PHWDVWD]Õ� VDSWDQPÕú�� ODSDURWRPLN� YH� ODSDURVNRSLN� JUXSODUÕQ�
KHU� LNLVLQGH�D\QÕ� RUDQGD� ������ LOHUL� HYUH�KDVWDOÕN� WHVWSLW� HGLO-
PLúWLU��øOHUL�HYUH�KDVWDOÕN�WHVSLWLQGH�KHU�LNL�FHUUDKL�VWLOL�DUDVÕQGD�
IDUN�VDSWDQPDPÕúWÕU��+HU�LNL�FHUUDKL�\DNODúÕPGD�GD�LQWUDRSHUDWLI�
NRPSOLNDV\RQODUÕQ�E�\�N�ELU�NÕVPÕQÕ�GDPDU�\DUDODQPDODUÕ�ROXú-
WXUPDNWDGÕU�YH�LVWDWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�EXOXQPDPÕúWÕU��
øOHXV��DULWPL�JLEL�SRVWRSHUDWLI�JUDGH���YH��]HUL�NRPSOLNDV\RQODU�
ODSDURWRPL� NROXQGD� GDKD� ID]OD� L]OHQPLúWLU�� 'L÷HU� NRPSOLNDV-
\RQODU�DoÕVÕQGDQ� LVWDWLNVHO� IDUN�EXOXQPDPÕúWÕU��%X�oDOÕúPD�GD�
-LQHNRORMLN�2QNRORML�*UXS�dDOÕúPDVÕ�/$3��LOH�EX�\|QOHUGHQ�EHQ-
]HU�|]HOOLNOHU� LoHUPHNWHGLU��/HQI�QRGX�SR]LWLI�oÕNPD�RUDQÕ�����
RODUDN�EXOXQPXú��SRVWRSHUDWLI�NRPSOLNDV\RQ�RUDQÕ�GD�LVWDWLNVHO�
RODUDN�ODSDURWRPL�JUXEXQGD�GDKD�ID]OD�L]OHQPLú�IDNDW�LQWUDRSH-
UDWLI� NRPSOLNDV\RQ� LoLQ� IDUN� EXOXQDPDPÕúWÕU�� 6RQXo� RODUDN� OD-

SDURVNRSLN�FHUUDKL�J�YHQOL�YH�X\JXODQDELOLU�RODUDN�ELOGLULOPLúWLU��
.RPSOLNDV\RQ�RUDQODUÕ�LVH�EHQ]HU�RODUDN�EXOXQPXúWXU��<DNODúÕN�
ó�KDVWDGD� ODSDURVNRSLGHQ� ODSDUWRPL\H�JHoPH� LKWL\DFÕ�ROPXú��
/DSDURVNRSL�JUXEXQGD�KDVWDQHGH�RUWDODPD�NDOÕú�V�UHVL�DQODPOÕ�
GHUHFHGH�NÕVD�LNHQ�RSHUDV\RQ�V�UHVLGH�DQODPOÕ�GHUHFHGH�X]XQ�
RODUDN�VDSWDQPÕúWÕU�����

 

(QGRPHWULDO� NDUVLQRP� HYUHOHPHVLQGH� ODSDURVNRSLQLQ� VÕQÕUODQ-
GÕ÷Õ�YH\D� WHNQLN�RODUDN�]RUODQÕODQ�HQ�|QHPOL�EDVDPDN� LQIHULRU�
PH]HQWHULN�DUWHULQ��VW�VHYL\HVLQGHNL�SDUDDRUWLN� OHQI�QRGX�GLV-
VHNVL\RQXGXU��3URVSHNWLI�ELU�oDOÕúPD�SDUDDRUWLN�PHWDVWD]Õ�RODQ�
KDVWDODUGD�KDVWDOÕ÷ÕQ����� LQIHULRU�PH]HQWHULN�DUWHULQ��VW�QGH�
ROGX÷XQD�LúDUHW�HWPHNWHGLU������

 

/DSDURVNRSLN�HYUHOHPH�YH�WHGDYLVL�\DSÕODQ�RQNRORMLN�YDNDODUGD�
WURNDU�\HUL�PHWDVWD]ODUÕ�ELOGLULOPLúWLU��(QGRPHWULDO�NDQVHUGH�WUR-
NDU�\HUL�PHWDVWD]ODUÕ�oRN�QDGLU�J|U�OPHNWHGLU��<�NVHN�GHUHFHOL�
W�P|UOHUGH�� DJUHVLI� GDYUDQÕúD� VDKLS� W�P|UOHUGH�� DVVLWL� YH� SH-
ULWRQHDO�\D\ÕOÕPÕ�RODQODU�PHWDVWD]�DoÕVÕQGDQ�GDKD�\�NVHN�ULVN�
WDúÕPDNWDGÕUODU� ������%D]Õ�FHUUDKODU� WURNDU�\HULQH��YDMLQDO�NDID�
YH�SHULWRQHDO�NDYLWH\H�HNLPL�HQ�D]D� LQGLUJHPHN�DGÕQD�FHUUDKL�
\DNODúÕPGD�LON�RODUDN�ELODWHUDO�WXEDO�OLJDV\RQ�X\JXODPDNWDGÕUODU�
YH�XWHULQ�PDQXSODW|U� NXOODQÕPÕQGDQ� NDoÕQPDNWDGÕUODU� ���������
%X� ND\JÕODU� QHGHQL\OH� XWHUXVX� YDMHQGHQ� oÕNDPD\DFDN� NDGDU�
E�\�N�RODQ�KDVWDODUGD�PRUVHODW|U�NXOODQÕPÕQGDQ�GD�NDoÕQÕOPDOÕ��
abdominal histerektomi tercih edilmelidir.

Sonuç olarak; laparoskopik evreleme, laparoskopik histerekto-
PL�YH� OHQI�QRGX�|UQHNOHPHVLQGH�GHQH\LP�ND]DQPÕú�FHUUDKODU�
WDUDIÕQGDQ� X\JXODQGÕ÷ÕQGD� |]HOOLNOH� HUNHQ� HYUH� HQGRPHWULDO�
NDQVHUOHUGH�J�YHQOL�YH�X\JXODQDELOLU�ELU�VHoHQHN�RODUDN�J|]�N-
mektedir.

��� øUIDQ�ù(1&$1�%.��7�UNL\H�.DQVHU�øVWDWLVWLNOHUL��6D÷OÕN�
%DNDQOÕ÷Õ��7�UNL\H�+DON�6D÷OÕ÷Õ�.XUXPX�������

��� )HUOD\�-��6WHOLDURYD�)RXFKHU�(��/RUWHW�7LHXOHQW�-��5RV-
so S, Coebergh JW, Comber H, et al. Cancer incidence and 
PRUWDOLW\�SDWWHUQV�LQ�(XURSH��HVWLPDWHV�IRU����FRXQWULHV�LQ�������
(XU�-�&DQFHU����������������������

��� )HUOD\�-��6RHUMRPDWDUDP�,��'LNVKLW�5��(VHU�6��0DWKHUV�
&��5HEHOR�0��HW�DO��&DQFHU�LQFLGHQFH�DQG�PRUWDOLW\�ZRUOGZLGH��
VRXUFHV��PHWKRGV�DQG�PDMRU�SDWWHUQV�LQ�*/2%2&$1�������,Q-
WHUQDWLRQDO�-RXUQDO�RI�&DQFHU��������������(����(���
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��� 6((5� &DQFHU� 6WDWLVWLFV� )DFWVKHHWV�� (QGRPHWULDO�
&DQFHU��1DWLRQDO�&DQFHU� ,QVWLWXWH��%HWKHVGD��0'��������$YD-
LODEOH�IURP��KWWS���VHHU�FDQFHU�JRY�VWDWIDFWV�KWPO�FRUS�KWPO�

��� 0RXULWV�0-��%LMHQ�&%��$UWV�+-��WHU�%UXJJH�+*��YDQ�GHU�
6LMGH�5��3DXOVHQ�/��HW�DO��6DIHW\�RI�ODSDURVFRS\�YHUVXV�ODSDUR-
tomy in early-stage endometrial cancer: a randomised trial. The 
ODQFHW�RQFRORJ\��������������������

��� *DODDO�.��%U\DQW�$��)LVKHU�$'��$O�.KDGXUL�0��.HZ�)��
Lopes AD. Laparoscopy versus laparotomy for the manage-
ment of early stage endometrial cancer. The Cochrane Library. 
�����

��� +ROXE�=��-DERU�$��%DUWRV�3��(LP�-��.OLPHQW�/��/DSD-
roscopic pelvic lymphadenectomy in the surgical treatment of 
endometrial cancer: results of a multicenter study. JSLS : Jour-
QDO�RI�WKH�6RFLHW\�RI�/DSDURHQGRVFRSLF�6XUJHRQV���6RFLHW\�RI�
/DSDURHQGRVFRSLF�6XUJHRQV�������������������

��� 7,5$ù�0%�� 'ø/(.�78.��2'$%$ù,�$5��21$1�0$��
g.7(0�0��*h1(5�+��6WDJH���(QGRPHWULXP�.DQVHUL�7HGDYL-
VLQGH�/DSDURVNRSLN�+LVWHUHNWRPL� YH�/DSDURVNRSLN�/HQI�1RGX�
gUQHNOHPHVL��øNL�2OJX�6XQXPX��7XUNL\H�.OLQLNOHUL�-RXUQDO�RI�*\-
QHFRORJ\�DQG�2EVWHWULFV�������������������

9. Hilaris GE, Tsoubis T, Konstantopoulos V, Pavla-
NLV� .�� )HDVLELOLW\�� VDIHW\�� DQG� FRVW� RXWFRPHV� RI� ODSDURVFRSLF�
management of early endometrial and cervical malignancy. 
JSLS: Journal of the Society of Laparoendoscopic Surgeons. 
���������������

���� %ULQWRQ�/$��-��/DFH\��-�9���DQG�0�(��6KHUPDQ�(SLGH-
miology of Gynecologic Cancers, in Principles and Practice of 
Gynecologic Oncology. In: W.J. Hoskins ea, editor. 4th Edition 
HG��/LSSLQFRWW�:LOOLDPV�	�:LONLQV��3KLODGHOSKLD��������S��S������

���� 0F0HHNLQ� '6�� HW� DO�� &RUSXV�� (SLWKHOLDO� 7XPRUV�� LQ�
3ULQFLSOHV�DQG�3UDFWLFH�RI�*\QHFRORJLF�2QFRORJ\��,Q��5�5��%D-
rakat ea, editor. Chapter 23. 5th ed: Lippincott Williams & Wil-
NLQV��%DOWLPRUH��������S��������

���� (OWDEEDNK� *+�� 6KDPRQNL� 0,�� 0RRG\� -0�� *DUD-
fano LL. Hysterectomy for obese women with endometrial 
cancer: laparoscopy or laparotomy? Gynecologic Oncology. 
������������������
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ABSTRACT

Aim: Evaluation of risk factors for positive surgical margins after excisional procedu-

res in cervical preinvasive lesions

Materials and Method: The records of the patients who underwent cervical coniza-

tion [cold conization or loop electrosurgical excision procedure (LEEP)] for high-gra-

de squamous intraepithelial lesion (HSIL) / cervical intraepithelial neoplasia (CIN2-

3) at Zekai Tahir Burak Women’s Health Training and Research Hospital between 

February 2007 and September 2018, were evaluated retrospectively. Clinical and 

demographic characteristics of the patients (age, smoking, parity, cervical cytology 

before conization, presence of human papilloma virus (HPV), type of excisional pro-

cedure), dimensions of the conization material (horizontal and vertical diameter), 

and surgical margin status (positive or negative) were analyzed.

Results: A total of 1341 patients who met the study criteria after conization [LEEP 

or cold knife conization (CKC)] were included in the analysis.  CKC was performed 

in 55.1% (739/1341) and LEEP was performed in 44.9% (602/1341) of the patients. 

Positive surgical margin rate was 36.2% for the entire cohort. We found the positive 

surgical margin rate 30.3% (224/739) in patients who underwent CKC, and 43.3% 

(261/602) in patients who underwent LEEP (p<0.001). It was shown that the risk of 

VXUJLFDO�PDUJLQ�SRVLWLYLW\�LQFUHDVHG������IROGV�>����FRQ¿GHQFH�LQWHUYDO��&,��������
1.84] in the presence of for HSIL, atypical squamous cells-cannot be excluded HSIL 

(ASC-H) or atypical glandular cells (AGC) before the conization, and 1,69 -folds 

>����FRQ¿GHQFH�LQWHUYDO��&,��������������S������@�LQ�WKH�SDWLHQWV�XQGHUZHQW�/((3�
instead of CKC.

Conclusion: We found that the presence of high-grade cervical cytology before 

conization and performing LEEP instead of CKC as the risk factors predicting a 

positive surgical margin.

Keywords: HSIL, LEEP, conization, HPV

ÖZ

Amaç: 6HUYLNDO�SUHLQYD]LY�OH]\RQODUGD�HNVL]\RQHO�LúOHPOHU�VRQUDVÕ�FHUUDKL�VÕQÕU�SR]L-
WLÀL÷L�LoLQ�ULVN�IDNW|UOHULQLQ�GH÷HUOHQGLULOPHVL

Gereçler ve Yöntem: ùXEDW������LOH�(\O�O������WDULKOHUL�DUDVÕQGD�=HNDL�7DKLU�%XUDN�
.DGÕQ�6D÷OÕ÷Õ�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGH�\�NVHN�GHUHFHOL�VNXDP|]�LQWUDHSL-
telyal lezyon (HSIL) / servikal intraepitelyal neoplazi (CIN2-3) nedeniyle konizasyon 

>VR÷XN� NRQL]DV\RQ�YH\D� ORRS�HOHNWURFHUUDKL� HNVL]\RQ�SURVHG�U�� �/((3�@� \DSÕOPÕú�
KDVWDODUÕQ�WÕEEL�ND\ÕWODUÕ�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOGL��dDOÕúPDGD�KDVWDODUÕQ�NOLQLN�
YH�GHPRJUD¿N�|]HOOLNOHUL� �\Dú�� VLJDUD�NXOODQÕPÕ��SDULWH�� NRQL]DV\RQ�|QFHVL� VHUYLNDO�
VLWRORML��KXPDQ�SDSLOORPD�YLU�V��+39��YDUOÕ÷Õ��HNVL]\RQHO�LúOHPLQ�WLSL���NRQL]DV\RQ�PD-

WHU\DOLQLQ�ER\XWODUÕ��KRUL]DQWDO�YH�YHUWLNDO�oDS��YH�FHUUDKL�VÕQÕU�GXUXPX��SR]LWLI�YH\D�
negatif) analiz edildi.

Bulgular:�.RQL]DV\RQ��/((3�YH\D�VR÷XN�NRQL]DV\RQ��VRQUDVÕ�oDOÕúPD�NULWHUOHULQH�
X\DQ�WRSODP������KDVWD�DQDOL]H�GDKLO�HGLOGL��+DVWDODUÕQ������¶LQH������������VR÷XN�
NRQL]DV\RQ�YH������¶XQD������������/((3�\DSÕOPÕúWÕ��7�P�JUXS�LQFHOHQGL÷LQGH�FHU-
UDKL�VÕQÕU�SR]LWLÀLN�RUDQÕQÕ�WRSODPGD�������RODUDN�EXOGXN��6R÷XN�NRQL]DV\RQ�\DSÕODQ�
KDVWDODUGD�FHUUDKL�VÕQÕU�SR]LWLÀL÷L�RUDQÕ������������������/((3�\DSÕODQ�KDVWDODUGD�
LVH�EX�RUDQ�����������������RODUDN�VDSWDGÕN��S���������&HUUDKL�VÕQÕU�SR]LWLÀLN�ULVNLQL��
FHUUDKL�|QFHVL�VHUYLNDO�VLWRORMLQLQ�+6,/��DWLSLN�VNXDP|]�K�FUHOHU��+6,/�HNDUWH�HGLOH-
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NDW�>����&,�������������S������@�DUWWÕUGÕ÷Õ�J|VWHULOGL�

Sonuç: .RQL]DV\RQ�|QFHVL�\�NVHN�GHUHFHOL�VHUYLNDO�VLWRORML�YDUOÕ÷Õ�YH�KDVWDODUD�VR÷XN�
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GEREÇ VE YÖNTEMLER

Servikal intraepitelyal neoplaziler (CIN) serviks kanserinin pre-

NDQVHU|]�OH]\RQODUÕGÕU�YH�VHUYLNDO�NDQVHUH�SURJUHV\RQX��EX�OH]-

\RQODUÕQ�GHUHFHVLQLQ�úLGGHWL�LOH�LOLúNLOLGLU������3UHLQYD]LY�OH]\RQODU��
G�ú�N�GHUHFHOL�VNXDP|]�LQWUDHSLWHO\DO�OH]\RQ��/6,/��YH�\�NVHN�
GHUHFHOL�VNXDP|]� LQWUDHSLWHO\DO� OH]\RQ��+6,/��ROPDN��]HUH� LNL�
NDWHJRUL\H�D\UÕOÕU������/6,/�&,1�,�LoLQ�WDNLS�|QHULOOLUNHQ��+6,/�&,1�
,,�,,,� LoLQ� WHGDYL� |QHULOPHNWHGLU� �����+6,/�&,1� ,,�,,,� WHGDYLVLQGH�
X\JXQ� VHoLOPLú� KDVWDODUGD� DEODWLI� \|QWHPOHU� X\JXODQDELOHFH÷L�
JLEL��VRQUDVÕQGD�KLVWRSDWRORMLN�GH÷HUOHQGLUPH�\DSÕODELOPHVL�LoLQ�
VÕNOÕNOD�HNVL]\RQHO� LúOHPOHU�RODQ� � ORRS�HOHNWURFHUUDKL�HNVL]\RQ�
SURVHG�UOHUL��/((3���VR÷XN�NRQL]DV\RQ�WHUFLK�HGLOPHNWHGLU�����

.RQL]DV\RQ�VRQUDVÕ�FHUUDKL�VÕQÕU�SR]LWLÀL÷LQLQ�|QHPL� WDUWÕúPD-

OÕGÕU��%D]Õ� oDOÕúPDODUGD�SR]LWLI� FHUUDKL� VÕQÕUD� VDKLS�KDVWDODUGD�
UH]LG�HO� KDVWDOÕN� YH� UHN�UUHQV� RUDQODUÕQGD� DUWÕú� J|VWHULOLUNHQ�
������� ED]Õ� oDOÕúPDODUGD� LVH� EX� LOLúNL� J|VWHULOHPHPLúWLU� ���� ����
.RQL]DV\RQ�VRQUDVÕ�FHUUDKL�VÕQÕUÕQ�GXUXPX�� UH�HNVL]\RQ�SODQ-

ODPDVÕ��KDVWD�LoLQ�EHOLUOHQHFHN�WDNLS�VWUDWHMLVL�\D�GD�UHN�UUHQV�
SHUVLVWDQV�ULVNLQL�SUHGLNWH�HWPHN�LoLQ�|QHPOLGLU�o�QN��NRQL]DV-

\RQ�VRQUDVÕ�FHUUDKL�VÕQÕUGD�+6,/�OH]\RQX�EXOXQPDVÕ�SHUVLVWDQV�
YH�UHN�UUHQV�ULVNLQL�EHú�NDW�DUWÕUPDNWDGÕU�������

&HUUDKL�VÕQÕU�SR]LWLÀL÷L�LoLQ�ELUWDNÕP�ULVN�IDNW|UOHUL�WDQÕPODQPÕúWÕU��
%XQODUÕQ� ELU� NÕVPÕ� KDVWD\D� ED÷OÕ� RODELOHFH÷L� JLEL� �\Dú��PHQR-

SR]DO�GXUXP��SDULWH��VHUYLNDO�EL\RSVLGHNL�SR]LWLI�NDGUDQ�VD\ÕVÕ��
HQGRVHUYLNDO�JODQG�OHU�WXWXOXP�YDUOÕ÷Õ��SURVHG�UH�DLW�QHGHQOHUH�
GH��HNVL]\RQ�\|QWHPL��/((3�\D�GD�VR÷XN�NRQL]DV\RQ��oÕNDUÕODQ�
VSHVPHQLQ�ER\XWODUÕ��ED÷OÕ�RODELOPHNWHGLU�������%L]�GH�oDOÕúPD-

PÕ]GD�PHUNH]LPL]GH�VHUYLNDO�SUHLQYD]LY� OH]\RQ�QHGHQL\OH�\D-

SÕODQ�HNVL]\RQHO�SURVHG�UOHU�VRQUDVÕ�FHUUDKL�VÕQÕU�SR]LWLÀL÷L�LoLQ�
ULVN�IDNW|UOHULQL�EHOLUOHPH\L�DPDoODGÕN�

5HWURVSHNWLI� RODUDN� GL]D\Q� HWWL÷LPL]� oDOÕúPDPÕ]� LoLQ� KDVWDQH�
HWLN�NXUXOX�RQD\Õ�DOÕQGÕNWDQ�VRQUD��ùXEDW������ LOH�(\O�O������
WDULKOHUL� DUDVÕQGD� =HNDL� 7DKLU� %XUDN� .DGÕQ� 6D÷OÕ÷Õ� (÷LWLP� YH�
$UDúWÕUPD�+DVWDQHVLQGH� NRQL]DV\RQ� �VR÷XN� NRQL]DV\RQ� YH\D�
/((3��\DSÕOPÕú�KDVWDODUÕQ�WÕEEL�ND\ÕWODUÕ�GH÷HUOHQGLULOGL��dDOÕú-

PD�LoLQ�$QNDUD�ùHKLU�+DVWDQHVL�<HUHO�(WLN�.XUXO¶XQ������������
WDULK�YH����VD\ÕOÕ�RQD\Õ�DOÕQPÕúWÕU���dDOÕúPDPÕ]D�VDGHFH�NROSRV-

NRSLN�VHUYLNDO�EL\RSVL�VRQXFX�+6,/�YH\D�&,1�,,�,,,�RODQ�NDGÕQODU�
GDKLO�HGLOGL��.RQL]DV\RQ�VRQUDVÕ�SDWRORML� VRQXFX�QRUPDO��/6,/�
veya CIN I, invaziv karsinom, karsinoma in situ olan ve patolojik 

QXPXQHGH�FHUUDKL� VÕQÕU� GXUXPX� UDSRUODQPDPÕú�RODQ�KDVWDODU�

oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��$\UÕFD�GDKD�|QFH�NRQL]DV\RQ�YH\D�DEODWLI�
WHGDYL�\DSÕOPÕú�NDGÕQODU�GD�oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU��dDOÕúPD-

\D�GDKLO�HGLOHQ�KDVWDODUÕQ�KHSVLQGHQ�\D]ÕOÕ�YH�V|]O��D\GÕQODWÕO-
PÕú�RQDP�DOÕQGÕ��

Kolposkopik servikal biyopsi sonucu HSIL veya CIN II-III olan 

NDGÕQODUD�NRQL]DV\RQ�LúOHPOHUL��VR÷XN�NRQL]DV\RQ�YH\D�/((3��
MLQHNRORMLN�RQNRORML�\DQGDO�X]PDQODUÕ�\D�GD�DVLVWDQODUÕ� WDUDIÕQ-

GDQ� \DSÕOGÕ�� .RQL]DV\RQODU� �VR÷XN� NRQL]DV\RQ� YH\D� /((3��
DPHOL\DWKDQHGH� JHQHO� YH\D� UHM\RQHO� DQHVWH]L� DOWÕQGD� \DSÕOGÕ��
6WDQGDUW�SURVHG�U�RODUDN��NDQDPD�PLNWDUÕQÕ�D]DOWPDN�YH�PD-

QLSODV\RQX�NROD\ODúWÕUPDN�DPDFÕ\OD�VHUYLNV�VDDW���YH���KL]D-

VÕQD� QR�� �� SROLJODNWLQ� �9LFU\O�� (WKLFRQ�� &LQFLQQDWL� 86$�� V�W�-

UDV\RQGDQ�VRQUD�ELVW�UL� LOH�VHUYLNVWH�J|U�O�U�OH]\RQ�YDUOÕ÷ÕQGD�
OH]\RQX�GDKLO�HGHFHN�úHNLOGH��OH]\RQ�\RNOX÷XQGD�LVH�W�P�WUDQ-

IRUPDV\RQ�]RQX�oÕNDUÕODFDN�úHNLOGH�VR÷XN�NRQL]DV\RQ�\DSÕOGÕ���

/((3� LVH� VHUYLNDO� OH]\RQXQ� \HULQL� EHOLUOHPHN� DPDFÕ\OD������
DVHWLN�DVLW�X\JXODPDVÕQGDQ�VRQUD��PRQRSRODU�NRWHU�FLKD]Õ�NXO-
ODQÕODUDN�������:�J�F�QGH�EOHQG�PRGXQD�D\DUODQDUDN�\DSÕOGÕ��
.RQL]DV\RQ�VRQUDVÕQGD�HQGRVHUYLNDO�N�UHWDM�YH�HOHNWURNRDJ�-

ODV\RQ�LOH�KHPRVWD]�NRQWURO��\DSÕOGÕ��.RQL]DV\RQ�PDWHU\DOLQLQ�
RU\DQWDV\RQX�LoLQ�VDDW����KL]DVÕQGDQ�V�W�U�NRQXOGXNWDQ�VRQUD��
NRQL]DV\RQ�YH�(&&�PDWHU\DOLQLQ�LNLVL�GH����¶OXN�IRUPDOLQ�LoH-

UHQ�NRQWDLQHU�LOH�SDWRORML\H�J|QGHULOGL��/H]\RQ�HNWRVHUYLNDO�YH�
YH\D�HQGRVHUYLNDO�FHUUDKL�VÕQÕUD���PP¶GHQ�GDKD�\DNÕQVD�FHU-
UDKL�VÕQÕU�SR]LWLI�RODUDN�NDEXO�HGLOGL���3HUVLVWDQ�KDVWDOÕN��UH�NR-

nizasyon veya histerektomi materyalinde HSIL veya CIN II-III 

YDUOÕ÷ÕQÕQ�ROPDVÕ�úHNOLQGH�WDQÕPODQGÕ���

Konizasyonun hacmi, patoloji raporunda belirtilen konizasyon 

PDWHU\DOLQLQ� \DUÕoDSÕ� �U�� YH� \�NVHNOL÷L� �K�� NXOODQÕODUDN� IRUP�O�
�ʌ�U��+���� LOH� KHVDSODQGÕ�� dDOÕúPDGD� KDVWDODUÕQ� NOLQLN� |]HOOLN-

OHUL� �\Dú�� VLJDUD� NXOODQÕPÕ�� SDULWH�� NRQL]DV\RQ� |QFHVL� VHUYLNDO�
VLWRORML��+39�GXUXPX��HNVL]\RQHO�LúOHPLQ�WLSL���NRQL]DV\RQ�PD-

WHU\DOLQLQ�ER\XWODUÕ��KRUL]DQWDO�YH�YHUWLNDO�oDS���YH�FHUUDKL�VÕQÕU�
durumu (pozitif veya negatif) analiz edildi.

.RQL]DV\RQ� �/((3� YH\D� VR÷XN� NRQL]DV\RQ�� VRQUDVÕ� oDOÕúPD�
NULWHUOHULQH�X\DQ��SR]LWLI�FHUUDKL�VÕQÕU�RODQ�������������YH�QHJD-

WLI�FHUUDKL�VÕQÕUÕ�RODQ�������������ROPDN��]HUH�WRSODP������ND-

GÕQ�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�NOLQLN��FHUUDKL�YH�SDWRORMLN�
|]HOOLNOHUL�7DEOR��¶GH�J|VWHULOPLúWLU�

BULGULAR 
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Tablo 1. +DVWDODUÕQ�NOLQLN�YH�SDWRORMLN�|]HOOLNOHUL

.ÕVDOWPDODU��1��VD\Õ��$6&86��DWLSLN�VNXDP|]�K�FUHOHU�|QHPL�ELOLQPH\HQ��/6,/��G�ú�N�
GHUHFHOL� VNXDP|]� LQWDHSLWHO\DO� OH]\RQ��+6,/�� \�NVHN� GHUHFHOL� VNXDP|]� LQWUDHSLWHO\DO�
OH]\RQ��$*&��DWLSLN�JODQG�OHU�K�FUHOHU��$6&�+��DWLSLN� VNXDP|]�K�FUHOHU�� \�NVHN�GH-

UHFHOL�VNXDP|]�LQWUDHSLWHO\DO�OH]\RQ�GÕúODQDPD\DQ��+39��KXPDQ�SDSLOORPD�YLU�V��<5��
\�NVHN�ULVNOL��/((3��ORRS�HOHNWUR�FHUUDKL�HNVL]\RQ

+DVWDODUÕQ�RUWDQFD�\DúÕ���¶GL���������YH������¶VÕ�������������
PXOWLSDUGÕ�� +DVWDODUÕQ� FHUUDKL� |QFHVL� VHUYLNDO� VLWRORMLOHULQLQ�
�����¶VÕ������������+6,/��DWLSLN�VNXDP|]�K�FUHOHU��+6,/�HNDU-
WH�HGLOHPHGL÷L��$6&�+��YH�DWLSLN�JODQG�OHU�K�FUHOHU�$*&¶GL��+X-

PDQ�SDSLOORPD�YLU�V��+39��WLS����YH����KDVWDODUÕQ������¶VLQ-

GH� ������������ WLS� ��� YH� ��� GÕúÕ� \�NVHN� ULVNOL� �<5�� +39� LVH�
%12,1’inde (162/1341) pozitifti.

+DVWDODUÕQ� KHSVLQLQ� NROSRVNRSLN� VHUYLNV� EL\RSVL� VRQXFX�+6,/�
YH\D� &,1� ,,�,,,� úHNOLQGH\GL�� +DVWDODUÕQ� �����¶LQH� �����������
VR÷XN�NRQL]DV\RQ�YH������¶XQD������������/((3�\DSÕOPÕúWÕ��
7�P�JUXS�LQFHOHQGL÷LQGH�FHUUDKL�VÕQÕU�SR]LWLÀLN�RUDQÕQÕ�WRSODP-

GD�������RODUDN�EXOGXN��6R÷XN�NRQL]DV\RQ�\DSÕODQ�KDVWDODU-
GD�FHUUDKL� VÕQÕU� SR]LWLÀL÷L� RUDQÕ������� ����������� /((3�\DSÕ-
ODQ� KDVWDODUGD� LVH� EX� RUDQ������� ���������� RODUDN� VDSWDGÕN�
�S��������� &HUUDKL� VÕQÕU� SR]LWLI� KDVWDODU� GH÷HUOHQGLULOGL÷LQGH��
SR]LWLI�FHUUDKL�VÕQÕU�RUDQÕQÕQ�/((3�YH�VR÷XN�NRQL]DV\RQ�JUXSOD-

UÕ�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕ�ROGX÷XQX�J|VWHUGLN�
�VÕUDVÕ\OD������¶H�NDUúÕOÕN��������S��������

&HUUDKL� VÕQÕU� SR]LWLI� RODQ� KDVWDODUGD�� VÕQÕU� SR]LWLÀL÷L� �����¶VÕ�
HNWRVHUYLNVWH� ���������� UDSRUODQÕUNHQ������¶�� ���������� HQ-

GRVHUYLNVWH\GL�� � 3DWRORML� QXPXQHOHULQLQ� KRUL]RQWDO� oDSÕQÕQ�
RUWDQFDVÕ� ��� PP� �����PP��� YHUWLNDO� \�NVHNOL÷LQLQ� RUWDQFDVÕ�
���PP� ������PP��YH�KDFLPOHULQLQ�RUWDQFDVÕ������FP�� ������
������FP���RODUDN�EXOXQGX��3R]LWLI�FHUUDKL�VÕQÕUÕ�RODQ�NDGÕQODUÕQ�
%39,5’i (192/485) sadece takip edilirken, %17,9’una (87/485) 

WHNUDU� /((3�� �����¶VÕQD� ���������� WHNUDU� VR÷XN� NRQL]DV\RQ�
YH������¶LQH� ���������� KLVWHUHNWRPL� \DSÕOPÕúWÕ��&HUUDKL� \DSÕ-
ODQ�KDVWDODUÕQ������¶�QGH����������UH]LG���SHUVLVWDQW��KDVWDOÕN�
mevcuttu (Tablo 2). 

Tablo 2. 3R]LWLI�FHUUDKL�VÕQÕU�RODQ�KDVWDODUÕQ�WDNLS�YH�WHNUDU�FHU-
UDKL�|]HOOLNOHUL��1������

.ÕVDOWPDODU��1��VD\Õ��/((3��ORRS�HOHNWUR�FHUUDKL�HNVL]\RQ

Özellik 
�ĞŒĞƌ�

N (%)
zĂƔ͕�ǇŦů�;ŽƌƚĂŶĐĂ͕�ĂƌĂůŦŬͿ

38 (20-80)

WĂƌŝƚĞ

EƵůůŝƉĂƌ

DƵůƟƉĂƌ

Ϯϳϰ�;йϮϬ͕ϰͿ

ϭϬϲϳ�;йϳϵ͕ϲͿ
^ŝŐĂƌĂ�ŬƵůůĂŶŦŵŦ�

zŽŬ�

sĂƌ

ϳϳϵ�;йϱϴ͕ϭͿ

ϱϲϮ�;йϰϭ͕ϵͿ
^ĞƌǀŝŬĂů�ƐŝƚŽůŽũŝ�

�ŝůŝŶŵŝǇŽƌ�

EŽƌŵĂů

ASCUS

LSIL

HSIL

AGC 

ASC-H 

ϭϲϵ�;йϭϮ͕ϲͿ

ϭϳϰ�;йϭϯ͕ϬͿ

Ϯϰϳ�;йϭϴ͕ϰͿ

Ϯϭϵ�;йϭϲ͕ϯͿ

ϰϭϭ�;йϯϬ͕ϲͿ

ϴ�;йϬ͕ϲͿ

ϭϭϯ�;йϴ͕ϰͿ
HPV 

�ŝůŝŶŵŝǇŽƌ

EĞŐĂƟĨ�

dŝƉ�ϭϲ͕ϭϴ�

dŝƉ�ϭϲ͕ϭϴ�ĚŦƔŦ�zZ

ϵϮϭ�;йϲϴ͕ϳͿ

Ϯϭ�;йϭ͕ϲͿ

Ϯϯϳ�;йϭϳ͕ϳͿ

ϭϲϮ�;йϭϮ͕ϭͿ
�ĞƌƌĂŚŝ�ƟƉŝ�

^ŽŒƵŬ�ŬŽŶŝǌĂƐǇŽŶ�

LEEP

ϳϯϵ�;йϱϱ͕ϭͿ

ϲϬϮ�;йϰϰ͕ϵͿ
�ĞƌƌĂŚŝ�ƐŦŶŦƌ�

EĞŐĂƟĨ�

WŽǌŝƟĨ

ϴϱϲ�;йϲϯ͕ϴͿ

ϰϴϱ�;йϯϲ͕ϮͿ
WŽǌŝƟĨ�ĐĞƌƌĂŚŝ�ƐŦŶŦƌ�ůŽŬĂůŝǌĂƐǇŽŶƵ

�ŬƚŽƐĞƌǀŝŬƐ�

�ŶĚŽƐĞƌǀŝŬƐ

ϭϵϮ�;йϯϵ͕ϲͿ

Ϯϵϯ�;йϲϬ͕ϰͿ
,ŽƌŝǌŽŶƚĂů�ĕĂƉ͕�ŵŵ�;ŽƌƚĂŶĐĂ͕�ĂƌĂůŦŬͿ

 

25 (6-85)

sĞƌƟŬĂů�ĕĂƉ͕�ŵŵ�;ŽƌƚĂŶĐĂ͕�ĂƌĂůŦŬͿ 10 (5-43)

,ĂĐŝŵ͕�Đŵ3 ;ŽƌƚĂŶĐĂ͕�ĂƌĂůŦŬͿ
ϭ͕ϳϲ�;Ϭ͕ϬϮͲϲϯ͕ϲϵͿ

Özellik �ĞŒĞƌ�E�;йͿ
Takip ϭϵϮ�;йϯϵ͕ϱͿ
dĞŬƌĂƌ�>��W ϴϳ�;йϭϳ͕ϵͿ
dĞŬƌĂƌ�ƐŽŒƵŬ�ŬŽŶŝǌĂƐǇŽŶ ϭϬϱ�;йϮϭ͕ϲͿ
,ŝƐƚĞƌĞŬƚŽŵŝ� ϭϬϭ�;йϮϭ͕ϴͿ
ZĞǌŝĚƺ�

zŽŬ�

sĂƌ

Ϯϭϵ�;йϳϰ͕ϳͿ

ϳϰ�;йϮϱ͕ϯͿ
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1HJDWLI�YH�SR]LWLI�FHUUDKL�VÕQÕU�KDVWD�JUXSODUÕQÕQ�NOLQLN�YH�SDWR-

ORMLN�|]HOOLNOHULQLQ�NDUúÕODúWÕUÕOPDVÕQÕQ�VRQXoODUÕ�7DEOR��¶WH�J|V-

WHULOPLúWLU�

Tablo 3. 1HJDWLI�YH�SR]LWLI�FHUUDKL�VÕQÕU�KDVWD�JUXSODUÕQÕQ�NOLQLN�
YH�SDWRORMLN�|]HOOLNOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

.ÕVDOWPDODU��1��VD\Õ��$6&86��DWLSLN�VNXDP|]�K�FUHOHU�|QHPL�ELOLQPH\HQ��/6,/��G�ú�N�
GHUHFHOL� VNXDP|]� LQWDHSLWHO\DO� OH]\RQ��+6,/�� \�NVHN� GHUHFHOL� VNXDP|]� LQWUDHSLWHO\DO�
OH]\RQ��$*&��DWLSLN�JODQG�OHU�K�FUHOHU��$6&�+��DWLSLN� VNXDP|]�K�FUHOHU�� \�NVHN�GH-

UHFHOL�VNXDP|]�LQWUDHSLWHO\DO�OH]\RQ�GÕúODQDPD\DQ��+39��KXPDQ�SDSLOORPD�YLU�V��<5��
\�NVHN�ULVNOL��/((3��ORRS�HOHNWUR�FHUUDKL�HNVL]\RQ 

øNL� JUXS� DUDVÕQGD�� FHUUDKL� |QFHVL� VHUYLNDO� VLWRORML� �S ��������
NRQL]DV\RQXQ�WLSL��S���������SDWRORMLN�QXPXQHQLQ�YHUWLNDO�oDSÕ�
���������YH�KDFPL��S �������DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQ-

ODPOÕ�IDUNOÕOÕN�EXOXQGX��%X�IDNW|UOHU�LoLQ�PXOWLYDU\DQ�DQDOL]�\DSÕO-
GÕ÷ÕQGD�LVH��FHUUDKL�VÕQÕU�SR]LWLÀLN�ULVNLQL�FHUUDKL�|QFHVL�VHUYLNDO�
VLWRORMLQLQ� +6,/�� $6&�+� YH\D�$*&� ROPDVÕQÕQ� ����� NDW� >����
J�YHQ�DUDOÕ÷Õ��&,��������������S �����@����������YH�VR÷XN�NRQL-
]DV\RQ�\HULQH�/((3�\DSÕOPDVÕQÕQ������NDW������&,�������������
S��������DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR����

Tablo 4. �3R]LWLI�FHUUDKL�VÕQÕU�LoLQ�ULVN�IDNW|UOHULQLQ�PXOWLYDU\DQ�
analizi

.ÕVDOWPDODU��25��RGGV�UDWLR��&,��J�YHQ�DUDOÕ÷Õ��$6&86��DWLSLN�VNXDP|]�K�FUHOHU�|QHPL�
ELOLQPH\HQ��/6,/��G�ú�N�GHUHFHOL�VNXDP|]�LQWDHSLWHO\DO�OH]\RQ��+6,/��\�NVHN�GHUHFHOL�
VNXDP|]�LQWUDHSLWHO\DO�OH]\RQ��$*&��DWLSLN�JODQG�OHU�K�FUHOHU��$6&�+��DWLSLN�VNXDP|]�
K�FUHOHU�� \�NVHN� GHUHFHOL� VNXDP|]� LQWUDHSLWHO\DO� OH]\RQ� GÕúODQDPD\DQ�� /((3�� ORRS�
elektro cerrahi eksizyon

+6,/�YH\D�&,1�,,�,,,� WDQÕVÕ�RODQ�KDVWDODUÕQ�NRQL]DV\RQ�VRQUDVÕ�
FHUUDKL�VÕQÕU�SR]LWLÀL÷LQL�SUHGLNWH�HGHQ�ULVN� IDNW|UOHULQLQ�GH÷HU-
OHQGLULOGL÷L� oDOÕúPDPÕ]GD�� SR]LWLI� FHUUDKL� VÕQÕU� RUDQÕQÕ� ������
RODUDN�EXOGXN��0XOWLYDU\DQ�DQDOL]GH��NRQL]DV\RQ�|QFHVL�VHUYL-
NDO�VLWRORMLQLQ�\�NVHN�GHUHFHOL� �+6,/��$6&�+��$*&��ROPDVÕ�YH�
KDVWDODUD�VR÷XN�NRQL]DV\RQ�\HULQH�/((3�\DSÕOPDVÕQÕQ�LVWDWLV-

WLNVHO�DQODPOÕ�RODUDN�FHUUDKL�VÕQÕU�SR]LWLÀL÷LQL�SUHGLNWH�HGHQ�ULVN�
IDNW|U��ROGX÷XQX�VDSWDGÕN�

7�P� JUXS� LQFHOHQGL÷LQGH� FHUUDKL� VÕQÕU� SR]LWLÀLN� RUDQÕQÕ� WRS-

ODPGD�������RODUDN�EXOGXN��3R]LWLI�FHUUDKL�VÕQÕU�RUDQÕQÕ�/((3�
VRQUDVÕ�������YH�VR÷XN�NRQL]DV\RQ�VRQUDVÕ�������ROGX÷XQX�
VDSWDGÕN� �S��������� /LWHUDW�UGH� LVH�� SR]LWLI� FHUUDKL� VÕQÕU� RUDQÕ�
oDOÕúPDODUGD�������������DUDVÕQGD�GH÷LúPHNWHGLU�������������
�����\ÕOÕQGD�\DSÕODQ�ELU�PHWD�DQDOL]GH��\DSÕODQ�LúOHPLQ�W�U�QH�
J|UH�GH÷LúPHNOH�ELUOLNWH�SR]LWLI�FHUUDKL�VÕQÕU�RUDQÕQÕQ�RUWDODPD�
�����������&,������������ROGX÷X�J|VWHULOPLúWLU������

5HWURVSHNWLI�ELU�oDOÕúPDGD������WDQH�&,1�,,,�WDQÕVÕ�RODQ�YH�NR-

QL]DV\RQ�\DSÕODQ�KDVWD�GH÷HUOHQGLULOPLú�YH�EX�oDOÕúPDGD�YDND-

ODUÕQ������¶LQGH����������FHUUDKL�VÕQÕU�SR]LWLI�RODUDN�EXOXQPXú-

WXU���0XOWLYDU\DQ�DQDOL]�\DSÕOGÕ÷ÕQGD��EL]LP�oDOÕúPDPÕ]D�EHQ]HU�
RODUDN��NRQL]DV\RQ�|QFHVL�\�NVHN�GHUHFHOL�VLWRORMLQLQ��25 ������
SR]LWLI�FHUUDKL�VÕQÕU�ULVNLQL�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�DUWWÕUDQ�ELU�
IDNW|U� ROGX÷X� EXOXQPXúWXU� ������ /((3� VRQUDVÕ� FHUUDKL� VÕQÕU�
SR]LWLÀL÷LQL� SUHGLNWH� HGHQ� IDNW|UOHULQ� GH÷HUOHQGLULOGL÷L� GL÷HU� ELU�
oDOÕúPDGD�GD�EHQ]HU�úHNLOGH�\D]DUODU��KDVWDODUÕQ�LúOHP�|QFHVL�
+6,/�VLWRORMLVLQH�VDKLS�ROPDVÕQÕQ�SR]LWLI�FHUUDKL�VÕQÕU�ULVNLQL������
NDW�DUWWÕUGÕ÷ÕQÕ�EXOPXúODUGÕU��S��������������

 

EĞŐĂƟĨ�ĐĞƌƌĂŚŝ�ƐŦŶŦƌ�
(N: 856)

N (%)

WŽǌŝƟĨ�ĐĞƌƌĂŚŝ�ƐŦŶŦƌ�
(N:485)

N (%)
p

zĂƔ͕�ǇŦů�

чϯϴ

>38

ϰϰϲ�;йϱϮ͕ϭͿ

ϰϭϬ�;йϰϳ͕ϵͿ

ϮϰϬ�;йϰϵ͕ϱͿ

Ϯϰϱ�;йϱϬ͕ϱͿ

Ϭ͕ϯϱ

WĂƌŝƚĞ

EƵůůŝƉĂƌ

DƵůƟƉĂƌ

ϭϴϰ�;йϮϭ͕ϱͿ

ϲϳϮ�;йϳϴ͕ϱͿ

ϵϬ�;йϭϴ͕ϲͿ

ϯϵϱ�;йϴϭ͕ϰͿ

Ϭ͕ϮϬ

^ŝŐĂƌĂ�ŬƵůůĂŶŦŵŦ�

zŽŬ

sĂƌ�

ϱϭϯ�;йϱϵ͕ϵͿ

ϯϰϯ�;йϰϬ͕ϭͿ

Ϯϲϲ�;йϱϰ͕ϴͿ

Ϯϭϵ�;йϰϱ͕ϮͿ

0.07

^ĞƌǀŝŬĂů�ƐŝƚŽůŽũŝ�

EŽƌŵĂů͕��^�h^�Žƌ�>^/>

,^/>͕��'��Žƌ��^�Ͳ,�

ϰϭϵ�;йϱϲ͕ϵͿ

ϯϭϴ�;йϰϯ͕ϭͿ

ϮϮϭ�;йϱϬ͕ϴͿ

Ϯϭϰ�;йϰϵ͕ϮͿ

0.045

HPV 

�ŝůŝŶŵŝǇŽƌ

EĞŐĂƟĨ�

dŝƉ�ϭϲ͕ϭϴ�

dŝƉ�ϭϲ͕ϭϴ�ĚŦƔŦ�zZ

ϲϬϯ�;йϳϬ͕ϰͿ

ϭϳ�;йϮ͕ϬͿ

ϭϰϲ�;йϭϳ͕ϭͿ

ϵϬ�;йϭϬ͕ϱͿ

ϯϭϴ�;йϲϱ͕ϲͿ

ϰ�;йϬ͕ϴͿ

ϵϭ�;йϭϴ͕ϴͿ

ϳϮ�;йϭϰ͕ϴͿ

Ϭ͕Ϭϲϲ

�ĞƌƌĂŚŝ�ƟƉŝ�

^ŽŒƵŬ�ŬŽŶŝǌĂƐǇŽŶ�

LEEP

ϱϭϱ�;йϲϬ͕ϮͿ

ϯϰϭ�;йϯϵ͕ϴͿ

ϮϮϰ�;йϰϲ͕ϮͿ

Ϯϲϭ�;йϱϯ͕ϴͿ

<0.001

,ŽƌŝǌŽŶƚĂů�ĕĂƉ͕�ŵŵ�

<25

шϮϱ�

ϯϲϲ�;йϰϮ͕ϴͿ

ϰϵϬ�;йϱϳ͕ϮͿ

Ϯϭϱ�;йϰϰ͕ϯͿ

ϮϳϬ�;йϱϱ͕ϳͿ

Ϭ͕ϱϳ

sĞƌƟŬĂů�ĕĂƉ͕�ŵŵ

<10

шϭϬ

Ϯϵϵ�;йϯϰ͕ϵͿ

ϱϱϳ�;йϲϱ͕ϭͿ

ϮϮϬ�;йϰϱ͕ϰͿ

Ϯϲϱ�;йϱϰ͕ϲͿ

фϬ͕ϬϬϭ

,ĂĐŝŵ͕�Đŵ3

фϭ͕ϳϲϴ

шϭ͕ϳϲϴ

ϰϬϴ�;йϰϳ͕ϳͿ

ϰϱϴ�;йϱϮ͕ϯͿ

ϮϲϮ�;йϱϰ͕ϬͿ 
ϮϮϯ�;йϰϲ͕ϬͿ

Ϭ͕ϬϮϱ

KZ CI %95 p
^ĞƌǀŝŬĂů�ƐŝƚŽůŽũŝ�

EŽƌŵĂů͕��^�h^�Žƌ�>^/>

,^/>͕��'��Žƌ��^�Ͳ,

ZĞĨĞƌĂŶƐ

ϭ͕ϰϯ ϭ͕ϭϮͲϭ͕ϴϰ Ϭ͕ϬϬϰ
�ĞƌƌĂŚŝ�ƟƉŝ�

^ŽŒƵŬ�ŬŽŶŝǌĂƐǇŽŶ�

LEEP

ZĞĨĞƌĂŶƐ

ϭ͕ϲϵ ϭ͕ϯϬͲϮ͕ϭϵ фϬ͕ϬϬϭ

7$57,ù0$�
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dDOÕúPDPÕ]GD�� VR÷XN� NRQL]DV\RQ� LOH� /((3� LúOHPLQL� NDUúÕODú-

WÕUGÕ÷ÕPÕ]GD�� FHUUDKL� VÕQÕU� SR]LWLÀL÷LQLQ� /((3� VRQUDVÕ� LVWDWLV-

WLNVHO� DQODPOÕ� RODUDN�GDKD� ID]OD�ROGX÷XQX�VDSWDGÕN� �VÕUDVÕ\OD��
�����¶\H�NDUúÕOÕN��������S���������%X�GXUXP��GL÷HU�HNVL]\RQHO�
\|QWHPOHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��/((3�LOH�oÕNDUÕODQ�QXPXQHQLQ�
oRN�SDUoDOÕ�ROPDVÕ�YH\D�WHUPDO�HWNL�QHGHQL\OH�FHUUDKL�VÕQÕUÕQ�QHW�
GH÷HUOHQGLULOHPHGL÷L� GXUXPODUGD�� FHUUDKL� VÕQÕUÕQ� SR]LWLI� NDEXO�
HGLOPHVL�LOH�DoÕNODQDELOLU��������%XQXQOD�LOJLOL�RODUDN�ELU�oDOÕúPD-

GD�� SR]LWLI� YH� QHJDWLI� FHUUDKL� VÕQÕU� JUXSODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
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WDODUÕQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕODUDN� GDKD� KRPRMHQ� JUXS� ROXú-

WXUPXú�ROXQPDVÕ�oDOÕúPDPÕ]ÕQ�J�oO�� WDUDIÕGÕU��dDOÕúPD�GL]D\-

QÕPÕ]ÕQ�UHWURVSHNWLI�ROPDVÕ��D\UÕFD�KDVWDODUÕQ�FHUUDKL�HNVL]\RQ�
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ABSTRACT

Objective: The aim of our study is to compare the clinical data and colposcopy- di-

UHFWHG�ELRSV\��&'%��UHVXOWV�RI�DW\SLFDO�VTXDPRXV�FHOO�RI�XQGHWHUPLQHG�VLJQL¿FDQFH�
(ASC-US) and low-grade squamous intraepithelial lesion (LSIL) cytology among 

high risk human papilloma virus (hrHPV) positive women.

Materials and Methods: A total of 359 hrHPV-positive patients with ASC-US and 

LSIL cytology, between 20-67 years of age were included in the study. Participants’ 

age, education status, smoking status, colposcopy results, and number of CDBs 

were assessed and clinical data compared with histopathologic evaluation of biop-

sies statistically.  

Results: 7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�LQ�WHUPV�RI�DJH��PDULWDO�
status, education status and smoking status of hrHPV + ASC-US and hrHPV + LSIL 

groups. Both groups were compared in terms of histopathologic results of CDBs 

DQG�QR�VWDWLVWLFDOO\� VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ� WKH�JURXSV��7KH�
QXPEHU�RI�&'%�PDWHULDO�DQG�IUHTXHQF\�RI�HQGRFHUYLFDO�FXUHWWDJH�ZHUH�VLJQL¿FDQWO\�
higher in hrHPV + LSIL than hrHPV + ASC-US patients. There was no statistically 

VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�WHUPV�RI�DGYDQFHG�WUHDWPHQW�QHHG��
Control cytology performed during follow-up of both ASC-US and LSIL groups were 

resulted as benign.

Conclusion: The approach to ASCUS and LSIL is similarly important in HPV positi-

vity. Since our follow up period includes a sort period of 1 year, further studies need 

to be carried out in order to demonstrate longer term outcomes.

Keywords: ASC-US, LSIL, Colposcopy, HPV
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INTRODUCTION

MATERIALS AND METHODS

Cervical cancer is the second most common cancer among 

women worldwide. Human papilloma virus (HPV) was detected 

LQ�PDMRULW\�RI�FDVHV�� ,QIHFWLRQ� LV�H[WUHPHO\�FRPPRQ� LQ�\RXQJ�
ZRPHQ�LQ�WKHLU�¿UVW�GHFDGH�RI�VH[XDO�DFWLYLW\��,QYDVLYH�FDQFHU�
arises over many years, even decades, in a minority of women 

with precancerous lesions, with a peak risk at about 35–55 ye-

ars of age (1).

High-grade squamous intraepithelial lesions (HSILs) should 

be evaluated by colposcopy with endocervical assessment or 

LPPHGLDWH�ORRS�HOHFWURVXUJLFDO�H[FLVLRQ��+RZHYHU��WKH�DSSURD-

ch to patients with low-grade squamous intraepithelial lesions 

�/6,/V�� RU� DW\SLFDO� VTXDPRXV� FHOOV� RI� XQGHWHUPLQHG� VLJQL¿-

cance (ASCUS) are not as consensus-based as in patients 

with HGSILs. According to American Society for Colposcopy 

and Cervical Pathology (ASCCP) recommendations, the ma-

nagement options for HPV positive patients with ASCUS and 

/*6,/V�DOVR�LQFOXGH�GHWDLOV�FDWHJRUL]HG�DV�µSUHIHUUHG¶�DQG��RU�
µDFFHSWDEOH¶������

7KH�$6&86�/6,/�7ULDJH�6WXG\��$/76��� �D� UDQGRPL]HG��PXOWL-
center clinical trial of the management of women with low-gra-

GH� FHUYLFDO� F\WRORJ\�� FRPSDUHG� WKH� VHQVLWLYLW\� DQG� VSHFL¿FLW\�
of immediate colposcopy, repeat cytology, and HPV testing for 

the timely detection of cervical intraepithelial neoplasia grade 

���&,1����7KH�UHVXOWV�GHPRQVWUDWHG�WKDW�+39�GHR[\ULERQXFOHLF�
DFLG��'1$��WHVWV�DUH�XVHIXO�IRU�IRU�¿QDO�GHFLVLRQ�DQG�WKH�PDMRULW\�
RI�/6,/V�KDV�EHHQ�FRQ¿UPHG�WR�EH�LQIHFWHG�ZLWK�FDQFHU�DVVRFL-
ated HPV types (3).

$OWKRXJK�WKH�PDMRULW\�RI�WKH�ORZ�JUDGH�OHVLRQV�UHJUHVV�VSRQWD-

neously, and follow-up CDBs reported as benign, management 

RI�$6&86�/6,/�LV�SRWHQWLDO�RI�FRQFHUQ��JLYHQ�WKDW�D�VPDOO�EXW�
important minority may have CIN 2 or 3, or even carcinoma on 

FROSRVFRS\�DQG�&'%V�����

In this study, we aimed to compare the clinical data and CDB 

results of ASC-US and LSIL cytology with high-risk HPV posi-

tive women and clarify the group of patients with a high risk of 

developing cervical cancer. 

%HWZHHQ� -DQXDU\� ����� DQG�$XJXVW� ������ ���� SDWLHQWV� ZLWK�
ASC-US and LSIL cervical smear cytology, who were also po-

VLWLYH�IRU�KLJK�ULVN�+39������������������������������������������
58, 59, 68) and aged between 20-67 years were admitted to 

WKH�&ROSRVFRS\�RXWSDWLHQW�FOLQLF�RI�$QNDUD�(WOLN�=�EH\GH�+D-

QÕP� 2EVWHWULF� DQG� *\QHFRORJ\� 5HVHDUFK� +RVSLWDO� DQG� ZHUH�
included in the study. The clinical data and CDB results were 

compared between the groups hrHPV + ASC-US and hrHPV + 

LSIL. Pregnants, adolescents, and patients receiving dysplasia 

ZHUH�H[FOXGHG�IURP�WKH�VWXG\�

/RFDO�(WKLFV�&RPPLWWHH�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�VDPH�
hospital.

Cytology materials were removed by a brush, spread on the sli-

GH�DQG�¿[HG�E\�VSUD\LQJ�IURP�D�GLVWDQFH�RI�������FP��6DPSOHV�
ZHUH� HYDOXDWHG� E\� XVLQJ� WKH�%HWKHVGD� FODVVL¿FDWLRQ� V\VWHP��
7KH�¿UVW�DQG�FRQWURO�VPHDU�VDPSOHV�DW�¿UVW�\HDU�RI�IROORZ��XS�
were evaluated in order to evaluate progression. HPV DNAs 

were studied with the Hybrid Capture 2 method at the cont-

UDFWHG�H[WHUQDO�FHQWHU��7KH�+&���DVVD\� LQFOXGHV�D�PL[WXUH�RI�
probes for the following cervical cancer-associated HPV types: 

������������������������������������������������DQG�����

&ROSRVFRSLF�H[DPLQDWLRQV�ZHUH�SHUIRUPHG�ZLWK�D�ELQRFXODU�LQV-

WUXPHQW��/HLFD�&/6�����;&��+HHUEUXJJ��ZLWK����PDJQL¿FDWLRQ�
DQG�JUHHQ�¿OWHU��7KH�H[DPLQDWLRQV�ZHUH�SHUIRUPHG�E\�DQ�H[SHUW�
with an assistant doctor. The standard technique was applied 

GXULQJ�FROSRVFRS\��WKH�FHUYL[�ZDV�ZDVKHG�ZLWK�VDOLQH��VFDQQHG�
DW�VPDOO�PDJQL¿FDWLRQ�DQG�YDVFXODU�SDWKRORJLHV�ZHUH� LQYHVWL-
JDWHG�ZLWK�D�JUHHQ�¿OWHU��WKHQ������DFHWLF�DFLG�ZDV�DSSOLHG��$I-
WHU�WKH�DSSOLFDWLRQ�RI�DFHWLF�DFLG���������VHFRQGV���FHUYL[�ZDV�
UH�VFUHHQHG� LQ� VPDOO� DQG� ODUJH� PDJQL¿FDWLRQV�� UHVSHFWLYHO\��
Aceto-white areas and vascular pathologies were detected by 

D�JUHHQ�¿OWHU�DQG�

iodine-free areas were determined by staining with Lugol soluti-

on. Several CDBs were performed from iodine-free, aceto-whi-

te epithelium and areas with punctuation, erosion, leukoplakia, 

DW\SLFDO� YDVFXODUL]DWLRQ� E\� .HYRUNL\DQ� DQG� 7LVFKOHU� IRUFHSV��
Biopsy specimens were sent to the pathology laboratory in 

formaldehyde solution. Cervical biopsy specimens were eva-

OXDWHG�E\�WKH�SDWKRORJLVW�DFFRUGLQJ�WR�WKH�/$67�FODVVL¿FDWLRQ�
V\VWHP� GH¿QHG� LQ� ������ 6SHFLPHQV� JURXSHG� DV� KLJK� JUDGH��
low grade and benign. The patients with HSIL as a result of 

SDWKRORJ\�ZHUH�HYDOXDWHG�DV�µ+LJK�JUDGH¶��+*��DQG�WKH�SDWLHQWV�
ZLWK�/6,/�DV�µ/RZ�JUDGH¶��/*���7KH�JURXS�GH¿QHG�DV�EHQLJQ�LQF-

luded chronic cervicitis, endocervical epithelium, ectocervical 

epithelium, squamous metaplasia, and cervical polyps.

Statistical analyses were performed by using SPSS (version 

����,%0�&RUSRUDWLRQ��1<��86$���7KH�GLVWULEXWLRQ�RI�WKH�GDWD�ZDV�
HYDOXDWHG�E\�WKH�.ROPRJRURY�6PLUQRY�WHVW��0HDQ�DQG�VWDQGDUG�
deviation (SD) were used for the representation of parametric 
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RESULTS

quantitative data, median and interquartile range (IQR) for the representation of nonparametric data, number of cases (n) and 

SHUFHQWDJH�����IRU�TXDOLWDWLYH�GDWD��6WXGHQW�W�WHVW�ZDV�XVHG�IRU�WKH�DQDO\VLV�RI�WKH�SDUDPHWULF�GDWD��0DQQ�:KLWQH\�8�ZDV�XVHG�IRU�
the analysis of the nonparametric data, and Pearson Chi-square test was used for the analysis of qualitative data and descriptive 

VWDWLVWLFV��PHDQ��PHGLDQ��SHUFHQW�GLVWULEXWLRQ��ZHUH�XVHG�DV�VWDWLVWLFDO�DQDO\VLV��3�������ZDV�FRQVLGHUHG�VLJQL¿FDQW�

A total of 359 patients were included in this study and the patients were divided into two groups as hrHPV + ASC-US (n=189) 

DQG�KU+39���/6,/��Q ������7KH�PHDQ�DJH�RI�KU+39���$6&�86�����������������DQG�KU+39���/6,/�����������������SDWLHQWV�ZHUH�
similar. The sociodemographic characteristics (educational status, marital status), smoking status and duration of the two groups 

ZHUH�FRPSDUHG�DQG�QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�JURXSV��7DEOH����

Table 1. Comparison of sociodemographic characteristics and smoking status of patients

&'%�UHVXOWV�RI�KU+39���$6&�86�SDWLHQWV�ZHUH�������EHQLJQ��������/*�DQG�������+*��ZKLOH�KU+39���/6,/�SDWLHQWV�ZHUH�������
EHQLJQ������/*�DQG�������+*��1R�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV��GHWHUPLQHG�EHWZHHQ�WKH�JURXSV��S �������7DEOH����

7KH�UDWLR�RI�DFHWRZKLWH�DUHDV�WKDW�DUH�GHWHFWHG�DIWHU�WKH�DSSOLFDWLRQ�RI�DFHWLF�DFLG�XVHG�LQ�WKH�FROSRVFRSLF�H[DPLQDWLRQ�ZDV�FRP-

pared between groups and found similar (Table 2).

ASC-US 

(N:189)

LSIL

(N:170)
P Value

Age (Mean±SD)                    44.06(±10.13)                       42.20(±8.10)

0DU൴WDO�6WDWXV����

0.06*

0.43#

0DUU൴HG 143(75.7) 134 (78.8)

6൴QJOH 18 (9.5) 10 (5.9)
:൴GRZ 28 (14.8) 26 (15.3)

(GXFDW൴RQ�6WDWXV���� 0.96#

,OO൴WHUDWH 5 (2.7) 3 (1.8)

3U൴PDU\�6FKRRO 86 (45.5) 81 (47.6)
0൴GGOH�6FKRRO 21 (11.1) 21 (12.4)
+൴JK�6FKRRO 41 (21.7) 32 (18.8)
8Q൴YHUV൴W\

+൴JK�%DFKHORU

25 (13.2)

11(5.8)

24 (14.1)

9 (5.3)
6PRN൴QJ�6WDWXV����

6PRNHU� 73(38.6) 77(45.3)
1RQ�VPRNHU 96 (50.8) 79 (46.5) 0.43#

4X൴W�6PRN൴QJ 20 (10.6) 14 (8.2)
6PRN൴QJ�7൴PH��0HG൴DQ��,45��

3DFNDJH���<HDU 15(10) 15(10) 0.66&
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Table 2. Comparison of histopathological classes and procedure- dependent variables of patients

TKH�PHDQ�QXPEHU�RI�&'%V�IRU�WKH�/6,/�JURXS��������������ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�$6&�86�JURXS�ZDV����������������S�
<0,001).

(&&�ZDV�SHUIRUPHG�LQ������������SDWLHQWV�RI�WKH�$6&�86�JURXS�DQG�������������SDWLHQWV�RI�WKH�/6,/�JURXS��7KLV�GLIIHUHQFH�ZDV�
VWDWLVWLFDOO\�VLJQL¿FDQW���S����������7DEOH�����7KH�SDWKRORJLHV�RI�(&&V�ZHUH�QRW�UHSRUWHG�PDOLJQDQW�LQ�DQ\�SDWLHQW�

:KHQ�WKH�DGYDQFHG�WUHDWPHQW�VWDWXV�RI�WKH�SDWLHQWV�ZDV�H[DPLQHG��LW�ZDV�VHHQ�WKDW�����������SDWLHQWV�SHUIRUPHG�FRQL]DWLRQ�DQG�
���������SDWLHQWV�SHUIRUPHG�/((3�LQ�WKH�$6&�86�JURXS��,Q�WKH�/6,/�JURXS�������������SDWLHQWV�SHUIRUPHG�FRQL]DWLRQ�DQG����������

ASC-US 

(n:87) 

LSIL 

(n:118) 

p value

Class

�����%HQ൴JQ

     Low Grade

�����+൴JK�*UDGH

39 (44.8)

25 (28.7)

23 (26.5)

55 (46.6)

33 (28.0)

30 (25.4)

0.97

ASC-US

(n:81)

LSIL

(n:86)

p value

$FHWRZK൴WH�$UHD�5DW൴R

< %25

%25-%50

> %50

60 (74.0)

16 (19.8)

5 (6.2)

55 (64.0)

21 (24.4)

10 (11.6)

0.29

ASC-US

(n:189) 

LSIL 

(n:170) 

p value

ECC

Performed

Not performed

89 (47.1)

100 (52.9)

122 (71.8)

48 (28.2)

<0.001

ASC-US 

(n:189) 

LSIL 

(n:170) 

p value

'൴DJQRVW൴F�H[F൴V൴RQDO�3URFHGXUH

Unprocessed

&RQ൴]DW൴RQ

LEEP

167 (88.4)

15 (7.9)

7 (3.7)

141 (83.4)

22 (13.0)

6 (3.6)

0.28
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SDWLHQWV�SHUIRUPHG�/((3��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�
difference between the two groups in terms of advanced treat-

ment (p=0,28) ( Table 2). 

1R�UHFXUUHQFH�ZDV�REVHUYHG�DW�¿UVW�\HDU�RI�IROORZ��XS�LQ�JURXS�
of patients with high-grade biopsy results who had diagnostic 

H[FLVLRQDO�SURFHGXUHV��)RXU�RI�WZHQW\��WKUHH�SDWLHQWV�ZLWK�+6,/�
had positive surgical margins in the hrHPV + ASC-US group. 

7KUHH�RI�WKHVH�SDWLHQWV�SHUIRUPHG�FRQL]DWLRQ�DQG�RQH�RI�/((3��
Two patients underwent total abdominal hysterectomy and bila-

WHUDO�VDOSLQJR�RRSKRUHFWRP\�DIWHU�FRQL]DWLRQ��DQG�UH�FRQL]DWLRQ�
ZDV�QHHGHG�IRU�RQH�SDWLHQW�ZLWK�FRQL]DWLRQ��

After one year of follow-up, there were no difference between 

ASC-US and LSIL groups in terms of cytology results, as they 

were all in benign subgroup of our study methodology. 

ASC-US and LSIL are important cervical lesions that can lead 

to cervical cancer and and management strategies are of gre-

at importance for our clinical practice. Although we found the 

colposcopy and pathology results of patients with ASC-US 

DQG�/6,/�VLPLODU�LQ�RXU�VWXG\��ZH�IRXQG�D�VLJQL¿FDQW�GLIIHUHQFH�
between the approach of proffessions to ASC-US and LSIL.

Since cervical cancer is an important health problem all over 

the world, early diagnosis and screening of the disease have 

become important. Pap smear test and the widespread use 

RI� WKH�%HWKHVGD�V\VWHP�ZRUOGZLGH�KDYH�VLJQL¿FDQWO\� UHGXFHG�
the mortality rate of cervical cancer. HPV and smear started 

to be used simultaneously after  HPV DNA test was approved 

IRU�FHUYLFDO�FDQFHU�VFUHHQLQJ�E\�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�
�)'$�� � LQ� ����� ����� ,Q� RXU� FRXQWU\�� DQ�+39�EDVHG� VFUHHQLQJ�
SURJUDP�KDV�EHHQ� LPSOHPHQWHG�VLQFH������ �����+39�KDV�DQ�
important role in the development of precancerous lesions of 

cervical pathologies and  HPV DNA screening test was found 

more sensitive than Pap Smear in detecting high grade squa-

mous intraepithelial lesion (HSIL) (7,8,9). 

Smoking is considered to be an important predisposing factor 

for premalignant and malignant lesions of the cervical uterus 

(10). In our study, median smoking duration was found to be 15 

SDFN���\HDU�DQG�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
between the groups (P = 0.66). 

Up to date, many studies on HPV DNA have been published. In 

the HART (HPV Addition to Routine Testing) study conducted by 

&X]LFN�-��HW�DO��������ZRPHQ�SDWLHQWV�EHWZHHQ����DQG����\HDUV�
RI�DJH�ZKR�KDG�$6&�86�,/6�RU�KDG�SRVLWLYH�+39�'1$�EXW�ZLWK�

negative cytology were scanned. They were immediately fol-

lowed by colposcopy or by HPV DNA, cytology, colposcopy for 

12 months. In conclusion, adding HPV DNA to screening prog-

ram was found more sensitive in detecting HSIL, decreasing 

the referral rates to colposcopy and the follow-up compliance 

ZDV�VDPH�DV�D�FROSRVFRS\������LQ�VLQJOH�+39�'1$������LQ�
single colposcopy); since adding cytology to HPV DNA has less 

cost than follow up of HPV DNA alone, and treatment based 

RQ�RQO\�+39�'1$�PD\�OHDG�WR�H[FHVVLYH�WUHDWPHQW�DQG�LQFUH-

ase the cost (11). In our country, Gultekin M. et al. performed 

a cervical cancer scan by using HPV test and cytology in one 

PLOOLRQ�ZRPHQ�DQG�GHWHFWHG�D�F\WRORJLFDO�DEQRUPDOLW\�LQ�������
of 37.515 patients with HPV positivity. Cancer was detected in 

���RI������SDWLHQWV�ZKR�ZHUH�UHIHUUHG�WR�FROSRVFRS\��DQG�������
patients had a normal cytology, 708 had CIN1, 285 had CIN2, 

DQG�����KDG�&,1���7KH\�GHPRQVWUDWHG�WKDW�RQO\�WKH�SDS�VPH-

DU�SURJUDP�FRXOG�PLVV�������RI�&,1��DQG�FDQFHU�FDVHV��WKXV�
the Co-test was found much more effective than conventional 

pap-smear (12).

Since HPV DNA positivity has been shown to affect colposcopy 

results and follow-up, in our study we investigated patients 

with high-risk HPV positivity in both ASC-US and LSIL groups. 

:KHQ�ERWK�JURXSV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�FROSRVFRS\�UH-

VXOWV��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZH-

en the groups (p = 0.97). These results were found to be similar 

WR�WKH�UHVXOWV�RI�WKH�$/76�JURXS�VWXG\�FRQGXFWHG�E\�&R[�-7�HW�
DO��LQ��������7KH\�SURVSHFWLYHO\�H[DPLQHG�����/6,/�DQG������
ASC-US patients with high oncogenic HPV infection by direct 

colposcopy and biopsy for two years. In the two-year follow-up 

RI� WKHVH� SDWLHQWV��&,1��RU� ��ZDV� IRXQG� WR� EH� E\� �����&,1��
E\� ������� QRUPDO� FROSRVFRS\� E\� ������� QHJDWLYH� ELRSV\� E\�
�������DQG�QR�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�JURXSV�������
In addition, Siebers et al. investigated the risk of CIN 3 in the 

presence and absence of coilocytosis in patients with hrHPV + 

ASC-US and hrHPV + LSIL. They found the risk of CIN3 to be 

similar for the ASC-US and LSIL groups in the presence and 

DEVHQFH�RI�FRLORF\WRVLV������

)DOODQL�HW�DO��FRPSDUHG�FROSRVFRSLF�ELRSV\�UHVXOWV�RI�F\WRORJL-
FDOO\�UHSRUWHG�FDVHV�DV�$6&86�DQG�/6,/��2XW�RI�����ZRPHQ��
����ZHUH�GLDJQRVHG�ZLWK�$6&86�DQG�����ZLWK�/6,/�2I�WKH�SD-

WLHQWV�UHSRUWHG�DV�$6&86��������KDG�&,1���������KDG�&,1��
3 and in situ ca, and only 1 case had invasive ca. CIN1 was 

GHWHFWHG� LQ� ������RI� WKH� SDWLHQWV� UHSRUWHG� DV� /6,/��&,1�����
DQG�LQ�VLWX�FD�ZHUH�GHWHFWHG�LQ��������DQG�LQYDVLYH�FD�ZDV�GH-

tected in only 2 cases. According to these results, colposcopic 

DISCUSSION 
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ABSTRACT

Aim: Abandonment of newborn babies is one of the biggest problems faced by 
KRVSLWDOV�DOO�RYHU�WKH�ZRUOG��ERWK�¿QDQFLDOO\�DQG�VRFLDOO\��$V�LQ�WKH�FRQGLWLRQV�RI�7XU-
NH\��WKH�PRVW�LPSRUWDQW�FDXVHV�RI�LQIDQW�DEDQGRQPHQW�LQ�GHYHORSHG�DQG�GHYHORSLQJ�
FRXQWULHV��DSDUW�IURP�WKH�UHDVRQV�VXFK�DV�SRYHUW\��SDUHQWDO�GHDWK��GLYRUFH��DQG�LOO-
QHVV��DUH�WKH�XQLGHQWL¿HG�IDWKHUV�RI�EDELHV�DEDQGRQHG�E\�WKHLU�PRWKHUV�LQ�WKH�ODVW�
SHULRG��DQG�WKH�XVH�RI�LOOHJDO�VXEVWDQFHV��LQFOXGLQJ�FLJDUHWWHV��DOFRKRO���VLJQL¿FDQW�
LQFUHDVHV�LQ�UHMHFWLRQ�UDWHV�DUH�REVHUYHG��

,Q�WKLV�VWXG\��ZH�DLPHG�WR�GHWHUPLQH�WKH�ULVN�IDFWRUV�E\�HYDOXDWLQJ�WKH�GHPRJUDSKLF��
clinical and laboratory characteristics of babies who were abandoned in the hospital 
DIWHU�ELUWK�

Materials and Methods: Newborns born in Ankara City Hospital between Septem-
ber 2019 and October 2021 and abandoned by their mother in the hospital and 
JLYHQ�WR�WKH�6RFLDO�6HUYLFHV�DQG�&KLOG�3URWHFWLRQ�$JHQF\�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��
Demographic, clinical and laboratory data of the patients were recorded from the 
KRVSLWDO�GDWD�V\VWHP�DQG�SDWLHQW�¿OHV�

Results: $�WRWDO�RI����LQIDQWV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��0RUH�WKDQ�KDOI�RI�WKH�PR-
WKHUV�RI�WKH�EDELHV��Q������������ZHUH�QRW�IROORZHG�XS�LQ�RXU�KRVSLWDO��7KHUH�ZDV�
LOOLFLW�VXEVWDQFH�XVH�LQ�VL[�PRWKHUV��DQG�VPRNLQJ�DQG�DOFRKRO�XVH�GXULQJ�SUHJQDQF\�
LQ�IRXU�PRWKHUV��7KH�PRVW�FRPPRQO\�XVHG�LOOHJDO�VXEVWDQFH�ZDV�KHURLQ�����������

&RQFOXVLRQ��)DPLO\�SODQQLQJ��LPSURYHPHQW�RI�HGXFDWLRQ�OHYHO��FRPSOHWLRQ�RI�SXEOLF�
VHUYLFH�DQQRXQFHPHQW�DQG�WUDLQLQJ�RI�\RXQJ�SHRSOH�RQ�VH[XDO�GHYHORSPHQW��VRFLDO�
DZDUHQHVV�VKRXOG�EH�PDGH��DQG� LW� LV�QHFHVVDU\�WR�DOZD\V�EH� LQ�FRQWDFW�ZLWK� WKH�
6RFLDO�6HUYLFHV�DQG�3URWHFWLRQ�$JHQF\�

Keywords: �$EDQGRQHG�EDELHV��,OOHJDO�6XEVWDQFH�XVH��6RFLDO�6HUYLFHV�$JHQF\

ÖZ

Amaç:�<HQLGR÷DQ�EHEHNOHULQ�WHUNHGLOPHVL�W�P�G�Q\DGD�KDVWDQHOHULQ�KHP�¿QDQVDO�
KHP�GH�VRV\DO�DoÕGDQ�NDUúÕODúWÕ÷Õ�HQ�E�\�N�VRUXQODUGDQ�ELULGLU��7�UNL\H�úDUWODUÕQGD�
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\RNVXOOXN��HEHYH\Q�|O�P���ERúDQPD�YH�KDVWDOÕN�JLEL�QHGHQOHULQ�GÕúÕQGD�VRQ�G|QHP-
OHUGH�DQQHVL�WDUDIÕQGDQ�WHUNHGLOHQ�EHEHNOHULQ�EDEDODUÕQÕQ�NLPOL÷LQLQ�EHOOL�ROPDPDVÕ��
\DVDGÕúÕ�PDGGH��VLJDUD��DONRO�GDKLO��NXOODQÕPÕ�JLEL�QHGHQOHUH�ED÷OÕ�EHEHN�UHGGL�RUD-
QÕQGD�FLGGL�DUWÕúODU�J|]OHQPHNWHGLU��%X�oDOÕúPDGD�GR÷XP�VRQUDVÕ�KDVWDQHGH�WHUNH-
GLOHQ� EHEHNOHULQ� GHPRJUD¿N�� NOLQLN� YH� ODERUDWXYDU� |]HOOLNOHULQL� GH÷HUOHQGLUHUHN� ULVN�
IDNW|UOHULQL�EHOLUOHPH\L�DPDoODGÕN�

Gereç ve Yöntemler: dDOÕúPD\D�(\O�O������YH�(NLP������WDULKOHUL�DUDVÕQGD�$QND-
UD�ùHKLU�+DVWDQHVLQGH�GR÷DQ�YH�DQQHVL�WDUDIÕQGDQ�KDVWDQHGH�WHUN�HGLOHUHN�6RV\DO�
+L]PHWOHU�YH�dRFXN�(VLUJHPH�.XUXPXQD�YHULOHQ�\HQLGR÷DQODU�GDKLO�HGLOGL��+DVWDODUÕQ�
GHPRJUD¿N��NOLQLN�YH�ODERUDWXYDU�YHULOHUL�KDVWDQH�YHUL�VLVWHPL�YH�KDVWD�GRV\DODUÕQGDQ�
DOÕQDUDN�ND\GHGLOGL�

Bulgular:�dDOÕúPD\D�WRSODP����EHEHN�GDKLO�HGLOGL��%HEHNOHULQ�DQQHOHULQLQ�\DUÕVÕQGDQ�
ID]ODVÕ��Q�����������KDVWDQHPL]GH�WDNLSOL�GH÷LOGL��$OWÕ�DQQHGH�\DVDGÕúÕ�PDGGH��G|UW�
DQQHGH�JHEHOLN�ER\XQFD�VLJDUD�YH�DONRO�NXOODQÕPÕ�PHYFXWWX��(Q�oRN�NXOODQÕODQ�\DVD-
GÕúÕ�PDGGH�LVH�HURLQGL�����������

6RQXo��$LOH�SODQODPDVÕ��H÷LWLP�G�]H\LQLQ�L\LOHúWLULOPHVL��NDPX�VSRWX�YH�JHQoOHULQ�FLQ-
VHO�JHOLúLP�NRQXVXQGD�H÷LWLPOHULQLQ� WDPDPODQPDVÕ��VRV\DO� IDUNÕQGDOÕ÷ÕQ�DUWÕUÕOPDVÕ�
YH�6RV\DO�+L]PHWOHU�YH�(VLUJHPH�.XUXPX\OD�KHU�]DPDQ� LUWLEDWWD�ROXQPDVÕ�JHUHN-
PHNWHGLU�

Anahtar Kelimeler: 7HUNHGLOHQ�EHEHNOHU��<DVDGÕúÕ�0DGGH�NXOODQÕPÕ��6RV\DO�+L]PHW-
OHU�.XUXPX

Sorumlu Yazar/ Corresponding Author:�6DUNKDQ�(OED\L\HY
Adres:�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�$QNDUD�ùHKLU�+DVWDQHVL��<HQLGR÷DQ�<R÷XQ�%DNÕP�.OLQL÷L��������
%LONHQW�dDQND\D�$QNDUD�7�UNL\H�<HQLGR÷DQ�<R÷XQ�%DNÕP�.OLQL÷L�
E-mail: VHU[DQHOED\L\HY#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL��������������

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1071077

Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi 2022; Volume 19, Sayı 4



1533

*ø5øù

BULGULAR

GEREÇ VE YÖNTEMLER

$UWDQ� \RNVXOOXN�� EDNÕP� VRUXQODUÕ� JLEL� QHGHQOHU� GÕúÕQGD� VRQ�
G|QHPOHUGH�PDWHUQDO�\DVDGÕúÕ�PDGGH�NXOODQÕPÕ� LOH�RUDQWÕOÕ�ELU�
ELoLPGH�EHEHN�WHUNL�RUDQÕQGD�FLGGL�DUWÕú�J|]OHQPH\H�EDúODPÕú-
WÕU��'R÷XP�VRQUDVÕQGD�KDVWDQHGH�WHUNHGLOHQ�EHEHNOHULQ�DQQH-
OHULQGH�ú�SKHOL�YH�NHVLQOHúPLú�\DVDGÕúÕ�PDGGH��VLJDUD�YH�DONRO�
NXOODQÕPÕ� YDUVD�� GR÷XP� |QFHVL� DQQHOHUH� *UXS� %� 6WUHSWRNRN�
�*%6���+HSDWLW�%�&��6L¿OL]��+,9�WDUDPDVÕ�\DSÕOPDOÕ�YH�EHEHNOHU�
ROD÷DQ�GR÷XP�VDORQX�EDNÕPODUÕ�GÕúÕQGD�*%6�VHSVLVL�DoÕVÕQGDQ�
���VDDW�L]OHQPHOLGLU��*RQRNRN�YH�.ODPLGL\D�DoÕVÕQGDQ�J|]�EDNÕ-
PÕ�X\JXODQPDOÕ��\DVDGÕúÕ�LODo�WDUDPDVÕ�\DSÕOPDOÕ��LGUDU��PHNRQ-
\XP��VDo��XPELOLNDO�GRNX��YH�QHRQDWDO�\RNVXQOXN�VHQGURPX�DoÕ-
VÕQGDQ�\DNÕQ�RODUDN�L]OHQPHOL��PDGGH�NXOODQÕPÕ�NHVLQVH���J�QH�
NDGDU���.�YLWDPLQL�\DSÕOPDOÕ��KLSRJOLVHPL�YH�VDUÕOÕN�WDNLEL�\DSÕO-
PDOÕ��NULWLN�NRQMHQLWDO�NDOS�WDUDPDVÕ��J|EHN�EDNÕPÕ�YH�LúLWPH�WHVWL�
\DSÕOÕS��WDEXUFXOX÷D�KD]ÕU�KDOH�JHOGL÷LQGH�6RV\DO�+L]PHWOHU�YH�
dRFXN�(VLUJHPH�.XUXPD�YHULOPHVL�JHUHNPHNWHGLU������

<HQLGR÷DQ� EHEHNOHULQ� WHUNHGLOPHVL� W�P� G�Q\DGD� KDVWDQHOH-
ULQ�KHP�¿QDQVDO�KHP�GH�VRV\DO�DoÕGDQ�NDUúÕODúWÕ÷Õ� HQ�E�\�N�
VRUXQODUGDQ� ELULGLU�� *HOLúPLú� �ONHOHUGH� \DSÕODQ� D]� VD\ÕGD� oD-
OÕúPD�YHULOHULQH�J|UH�HNRQRPLN�ND\JÕODU��N�o�N�DQQH�\DúÕ��HYOL�
ROPDPDN��G�ú�N�H÷LWLP�VHYL\HVL��LVWHQPH\HQ�JHEHOLNOHU��G�ú�N�
VRV\DO�GHVWHN�YH�NDGÕQ�HUNHN�HúLWVL]OL÷L�EHEHN� WHUNLQH�NDWNÕGD�
EXOXQDQ�IDNW|UOHU�DUDVÕQGD�VD\ÕODELOLU���������7�UNL\H¶GH������\Õ-
OÕQGD�WHN�PHUNH]OL�\DSÕODQ�YH�KDVWDQHGH�WHUNHGLOHQ�EHEHNOHULQ�
DQQHOHULQLQ� VRV\RGHPRJUD¿N� |]HOOLNOHULQLQ� DUDúWÕUÕOGÕ÷Õ�� �����
�����\ÕOODUÕ�DUDVÕQGD����WHUN�HGLOPLú�EHEH÷LQ�YHULOHULQ�WDUDQGÕ÷Õ�
ELU�oDOÕúPDGD�ELULQFLO� WHUN�HGLOPH�QHGHQL�oHYUH�EDVNÕVÕ�ROGX÷X�
VDSWDQPÕúWÕU� ����� '�Q\DGD� YH� |]HOOLNOHGH� �ONHPL]GH� VRQ� \ÕO-
ODUGDNL�VRV\RHNRQRPLN�YH�VRV\RN�OW�UHO�GH÷LúLPOH� WHUN�EHEHN�
RUDQODUÕQGD�ELU�GH÷LúLP�V|]�NRQXVX�RODELOLU�

� %X� oDOÕúPD� LOH� GR÷XP� VRQUDVÕ� KDVWDQHGH� WHUNHGLOHQ�
EHEHNOHULQ�GHPRJUD¿N��NOLQLN�YH�ODERUDWXYDU�|]HOOLNOHULQL�GH÷HU-
OHQGLUHUHN�ULVN�IDNW|UOHULQL�EHOLUOHPH\L�DPDoODGÕN�

dDOÕúPD\D�(\O�O� ����� YH�(NLP������ WDULKOHUL� DUDVÕQGD�$QND-
UD�ùHKLU�+DVWDQHVLQGH�GR÷DQ�YH�DQQHVL�WDUDIÕQGDQ�KDVWDQHGH�
WHUN�HGLOHUHN�6RV\DO�+L]PHWOHU�YH�dRFXN�(VLUJHPH�.XUXPXQD�
YHULOHQ�\HQLGR÷DQODU�GDKLO�HGLOGL��+DVWDODUÕQ�GHPRJUD¿N��NOLQLN�
YH� ODERUDWXYDU�YHULOHUL� UHWURVSHNWLI�RODUDN�KDVWDQH�YHUL�VLVWHPL�
YH�KDVWD�GRV\DODUÕQGDQ�DOÕQDUDN�ND\GHGLOGL��dDOÕúPD�LoLQ�D\QÕ�
PHUNH]LQ� HWLN� NXUXOXQGDQ� RQD\� DOÕQGÕ� �$QNDUD� ùHKLU� +DVWD-

QHVL� �� 1ROX� .OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ�� 7DULK��
������������(WLN�NXUXO�1R��(����������

'HPRJUD¿N��NOLQLN�YH�ODERUDWXYDU�YHULOHUL

dDOÕúPD\D�GDKLO�HGLOHQ�W�P�KDVWDODUÕQ�DQQH�\DúÕ��JHEHOLN�KDI-
WDVÕ��GR÷XP�D÷ÕUOÕ÷Õ��FLQVL\HWL��GR÷XP�úHNOL�����YH����GDNLND�$3-
*$5�VNRUX��DQQHGH�SVLNR]�YDUOÕ÷Õ��JHEHOLN�WDNLSOHULQLQ�PHUNH]L��
+HSDWLW�%��&��+,9�YH�VL¿OL]� WDUDPD�VRQXoODUÕ��DQQHQLQ�PDGGH�
NXOODQÕPÕ� �PHWDPIHWDPLQ�� HVUDU�� HURLQ�� � NRNDLQ�� DONRO�� VLJDUD���
LVWLVPDU� YDUOÕ÷Õ�� HYOLOLN� GÕúÕ� JHEHOLN� YDUOÕ÷Õ� YH� WHUN� GXUXPXQXQ�
QHGHQL�ND\ÕW�HGLOGL��/DERUDWXYDU�RODUDN�W�P�KDVWDODUÕQ�XPELOLNDO�
NRUGDQ�\D�GD�GR÷XP�VRQUDVÕ�LON�ELU�VDDW�LoLQGH�DOÕQDQ�KHPRJ-
UDP�SDUDPHWUHOHUL�ND\ÕW�HGLOGL���

ùVWDWLVWLN
øVWDWLVWLNVHO� DQDOL]OHU� 6366� ����� �,%0� 6366� 6WDWLVWLFV�� ,%0�
&RUSRUDWLRQ�� $UPRQN�� 1<�� NXOODQÕODUDN� \DSÕOGÕ�� 9HULOHULQ� QRU-
PDOOL÷LQL� WHVW�HWPHN�LoLQ�.ROPRJRURY�6PLUQRY�YH�6KDSLUR�:LON�
WHVWOHUL� NXOODQÕOGÕ�� 6D\ÕVDO� GH÷LúNHQOHU� RUWDQFD� �� PLQLPXP� YH�
PDNVLPXP��YH�NDWHJRULN�GH÷LúNHQOHU�\�]GH�RODUDN�LIDGH�HGLOGL��

dDOÕúPD�G|QHPLQGH�\HQLGR÷DQ�\R÷XQ�EDNÕPD������NDGDU�\HQL-
GR÷DQ�EHEHN�\DWWÕ÷Õ�WHVSLW�HGLOPLúWLU��dDOÕúPD\D�WRSODP����WHUN�
EHEHN�GDKLO�HGLOGL��'DKLO�HGLOHQ�EHEHNOHULQ�RUWDQFD�DQQH�\DúÕ����
\ÕO��JHEHOLN�KDIWDVÕ����KDIWD��GR÷XP�D÷ÕUOÕ÷Õ������JUDPGÕ��'L-
÷HU�GHPRJUD¿N�|]HOOLNOHU�7DEOR��¶�GH�YHULOPLúWLU��7HUN�EHEHNOHULQ�
DQQHOHULQLQ�JHEHOLN� WDNLSOHULQH�EDNÕOGÕ÷ÕQGD� \DUÕVÕQGDQ� ID]ODVÕ�
�Q�����������KDVWDQHPL]GH�WDNLSOL�GH÷LOGL�

Tablo 1. 7HUN�EHEHNOHULQ�GHPRJUD¿N�|]HOOLNOHUL

D�RUWDQFD��PLQLPXP�PDNVLPXP���E�Q����

�ĞŵŽŐƌĂĮŬ�ǀĞƌŝůĞƌ ^ŽŶƵĕůĂƌ�

;ƚŽƉůĂŵ�ďĞďĞŬ͗�ϮϲͿ
�ŶŶĞ�ǇĂƔŦ͘�ǇŦů�a ϮϮ�;ϭϰͲϰϬͿ
'ĞďĞůŝŬ�ŚĂŌĂƐŦ͘�ŚĂŌĂ�Ă� ϯϳ�;ϯϭͲϰϮͿ
�ŽŒƵŵ�ĂŒŦƌůŦŒŦ͘�Ő�a Ϯϵϳϱ�;ϭϮϬϬͲϰϭϬϬͿ
�ƌŬĞŬ�ĐŝŶƐŝǇĞƚ͘�ď ϭϰ�;ϱϯ͘ϴͿ
^ĞǌĂƌǇĞŶ�ĚŽŒƵŵ͘�ď ϭϮ�;ϰϲ͘ϮͿ
�W'�Z�ϭ͘ĚŬ͘�a ϱ�;ϯͲϴͿ
�W'�Z�ϱ͘ĚŬ͘�a ϳ�;ϰͲϭϬͿ
�ŶŶĞĚĞ�ƉƐŝŬŽǌ͘�ď Ϯ�;ϳ͘ϳͿ
dĞƌŬ�ŶĞĚĞŶŝ�ďŝůŝŶŵĞǇĞŶ͘�ď ϭϮ�;ϰϲ͘ϭͿ
�ǀůŝůŝŬ�ĚŦƔŦ�ŐĞďĞůŝŬ͘�ď ϴ�;ϯϬ͘ϴͿ
7ƐƚŝƐŵĂƌ͘�ď ϰ�;ϭϱ͘ϰͿ
�ŶŶĞĚĞ�ŵĞƚĂŵĨĞƚĂŵŝŶ�ŬƵůůĂŶŦŵŦ͘�ď ϭ�;ϯ͘ϴͿ
�ŶŶĞĚĞ��ĞƐƌĂƌ�ŬƵůůĂŶŦŵŦ͘�ď Ϭ�;ϬͿ
�ŶŶĞĚĞ�ĞƌŽŝŶ�ŬƵůůĂŶŦŵŦ͘�ď ϯ�;ϭϭ͘ϱͿ
�ŶŶĞĚĞ�ŬŽŬĂŝŶ�ŬƵůůĂŶŦŵŦ͘�ď ϭ�;ϯ͘ϴͿ
�ŶŶĞĚĞ�ĂůŬŽů�ŬƵůůĂŶŦŵŦ͘�ď ϰ�;ϭϱ͘ϰͿ
�ŶŶĞĚĞ�ƐŝŐĂƌĂ�ŬƵůůĂŶŦŵŦ͘�ď ϰ�;ϭϱ͘ϰͿ
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$QQHOHULQ�LNLVLQGH�SVLNR]��VHNL]LQGH�HYOLOLN�GÕúÕ�JHEHOLN��G|UG�Q-
GH�LVH�LVWLVPDU�|\N�V��PHYFXWWX��'L÷HU����EHEH÷LQ�WHUN�QHGHQL�
ELOLQPHPHNWHGLU��2Q�LNL�DQQHQLQ�EHEH÷LQL�WHUN�QHGHQL�EHOLUOHQH-
PHGL��$OWÕ� DQQHGH� \DVDGÕúÕ�PDGGH�� JHEHOLN� ER\XQFD�G|UW� DQ-
QHGH�VLJDUD�YH�G|UW�DQQHGH�DONRO�NXOODQÕPÕ�PHYFXWWX��(Q�oRN�
NXOODQÕODQ�\DVDGÕúÕ�PDGGH�LVH�HURLQGL������������7HUNHGLOHQ�EH-
EHNOHULQ�KHPRJUDP�SDUDPHWUHOHULQGH�DQRUPDOOLN�VDSWDQPDPÕú-
WÕU��7DEOR��¶GH� WHUN�EHEHNOHULQ�KHPRJUDP�VRQXoODUÕ�YHULOPLúWLU��
2WX]�ELU�JHEHOLN�KDIWDVÕQGD������JU�GR÷DQ�YH�HURLQ�ED÷ÕPOÕVÕ�
DQQHVL� WDUDIÕQGDQ�KDVWDQHGH� WHUNHGLOHQ�ELU�EHEHN�SUHPDW�ULWH�
YH�HUNHQ�QHRQDWDO�VHSVLV�QHGHQL\OH�ND\EHGLOPLúWLU��dDOÕúPDPÕ-
]D�GDKLO�HGLOHQ�KDVWDODUÕQ�+HSDWLW�%��&��+,9�YH�6L¿OL]�WDUDPDOD-
UÕQGD�SR]LWLÀLN�VDSWDQPDGÕ�

Tablo 2. 7HUN�EHEHNOHULQ�KHPRJUDP�VRQXoODUÕ

D�RUWDQFD��PLQLPXP�PDNVLPXP�

øON�oD÷ODUGDQ�EHUL�YDU�RODQ�EHEHNOHULQ�WHUNHGLOPHVL�VRUXQX�W�P�
G�Q\DGD�HQ�|QHPOL�VRV\DO�SROLWLND�SUREOHPOHULQGHQ�ELULGLU��+HU�
\ÕO� VD\ÕODUÕ� JLGHUHN� DUWDQ�� NRUXPD� LKWL\DFÕ� RODQ� WHUNHGLOHQ� EH-
EHNOHULQ� EDNÕPÕ�� WRSOXPD� ND]DQGÕUÕOPDVÕ� DPDFÕ\OD� \�U�W�OHQ�
HQ� |QHPOL� SROLWLNDODUGDQ� ELUL� GH� 6RV\DO� +L]PHWOHU� YH� dRFXN�
(VLUJHPH�.XUXPX�NDQXQXQD�X\JXQ�ROXúWXUXODQ�³NRUX\XFX�DLOH�
SURJUDPÕ´�YH�³NXUXP�EDNÕPÕ´GÕU��7�UNL\H�úDUWODUÕQGD�ROGX÷X�JLEL��
JHOLúPLú� YH� JHOLúPHNWH� RODQ� �ONHOHUGH� HQ� |QHPOL� WHUN� QHGHQL�
\RNVXOOXNWXU������$QFDN�HEHYH\Q�|O�P���ERúDQPD��KDVWDOÕN�JLEL�
VÕN�J|U�OHQ�QHGHQOHULQ�GÕúÕQGD�VRQ�G|QHPOHUGH�DQQHVL�WDUDIÕQ-
GDQ�WHUNHGLOHQ�EHEHNOHULQ�EDEDODUÕQÕQ�NLPOL÷LQLQ�EHOOL�ROPDPDVÕ��
\DVDGÕúÕ�PDGGH� �VLJDUD�� DONRO� GDKLO�� NXOODQÕPÕ� JLEL� QHGHQOHUH�
ED÷OÕ� EHEHN� UHGGL� RUDQÕQGD� FLGGL� DUWÕúODU� J|]OHQPHNWHGLU��<D-
VDGÕúÕ� PDGGH� ED÷ÕPOÕVÕ� DQQHOHULQ� JHQHOOLNOH� VRV\RHNRQRPLN�
DoÕGDQ�\RNVXO�ROGX÷X��H÷LWLP�VHYL\HVLQLQ�G�ú�N��UXWLQ�WDNLSOHUH�
JHOPHGL÷L��G�]HQVL]�\DúDP�WDU]Õ�YH�HYOLOLN�GÕúÕ�JHEHOLN�GXUXP-
ODUÕQÕQ�GDKD�oRN�ROGX÷X�ELOLQPHNWHGLU��%X�QHGHQOH�EX�DQQHGHQ�
GR÷DQ�EHEHNOHUH�+HSDWLW��6L¿OL]��+,9� YH�7�EHUN�OR]� WDUDPDVÕ�
\DSÕOPDVÕ� UXWLQ� RODUDN� |QHULOPHNWHGLU� ����� dDOÕúPDPÕ]D� GDKLO�

HGLOHQ�KDVWDODUÕQ�+HSDWLW�%��&��+,9�YH�6L¿OL]�WDUDPDODUÕQGD�SR-
]LWLÀLN�VDSWDQPDPÕúWÕ�

5XV\D¶GD�+,9�SR]LWLI� DQQHGHQ�GR÷DQ�KHU���EHEHNWHQ�ELUL� WHU-
NHGLOPHNWHGLU� ����� 8NUD\QD¶GD� +,9� SR]LWLI� JHEHOHUH� DQWHQDWDO�
DQWLUHWURYLUDO� WHGDYL� EDúODQGÕNWDQ� VRQUD� +,9� SR]LWLI� DQQHOHULQ�
EHEHN�WHUNL�RUDQODUÕQGD�G�ú�ú�VDSWDQPÕúWÕU������øQJLOWHUH¶GH�WHN�
PHUNH]OL�\DSÕODQ�ELU�oDOÕúPDGD���\ÕOOÕN� L]OHPGH�����oRFXN�����
\HQLGR÷DQ�� WHUNLQLQ� ROGX÷X�� \HQLGR÷DQ� EHEHNOHULQ� GDKD� oRN�
ÕVVÕ]�DODQODUD�WHUN�HGLOPHVLQH�ED÷OÕ�|O�P�RUDQODUÕQÕQ�GDKD�\�N-
VHN� ROGX÷X� J|U�OP�úW�U� �����<RNVXOOXN�� EDNÕP� VRUXQODUÕ�� KDV-
WDQH�PDVUDÀDUÕ� JLEL� QHGHQOHUH� ED÷OÕ� KDVWDQH� GÕúÕQGD� J�YHQOL�
ROPD\DQ�DODQODUGD�GR÷XP�VD\ÕODUÕQÕQ�DUWPDVÕ�VHEHEL\OH�LON�NH]�
����� \ÕOÕQGD� 7HNVDV¶WD� ³J�YHQOL� OLPDQ´� SROLWLNDVÕ� \�U�W�OPH\H�
EDúODQPÕúWÕU��$PHULND� %LUOHúLN� 'HYOHWOHULQGH� ��� H\DOHWWH� ³µJ�-
YHQOL� OLPDQ´� NXUXPODUÕ� DNWLI� RODUDN� IDDOL\HW� J|VWHUPHNWHGLU� �����
7HNVDV�H\DOHWLQGH�³%HEHN�0XVD�<DVDVÕ´�SURMHVL�ROXúWXUXOGXNWDQ�
VRQUD� J�YHQOL� ROPD\DQ� E|OJHOHUH� EHEHN� WHUNOHULQLQ� VD\ÕVÕQGD�
oRN� FLGGL� D]DOPDODU� ROGX÷X� J|]OHQPLúWLU� ������ 6RQ� G|QHPOHU-
GH��$YUXSD¶GD�EHEHNOHULQL�WHUN�HWPH\L�G�ú�QHQ�DLOHOHULQ�R�NULWLN�
NDUDUÕ� YHUGLNWHQ�VRQUD�EHEHNOHULQL� GHYOHW� GHVWHNOL� KDVWDQHOHUH�
EÕUDNPDVÕ\OD��DLOHOHULQ�GL÷HU�VÕNÕQWÕODUÕQÕ�o|]PHOHULQH�YH�XWDQo�
GX\JXODUÕQÕQ� KD¿ÀHPHVLQH� \DUGÕPFÕ� RODELOHFH÷L� G�ú�Q�OPHN-
WHGLU� ������ dDOÕúPDPÕ]GD� GRV\D� YHUL� ND\ÕWODUÕQGD� EHEHNOHULQ�
VDGHFH� WHUN�HGLOGL÷L� YH�6RV\DO�+L]PHWOHU� YH�dRFXN�(VLUJHPH�
.XUXPX¶QD�YHULOGL÷L�ELOJLVL�PHYFXWWX��6RV\DO�+L]PHWOHU�YH�dR-
FXN�(VLUJHPH�.XUXPX¶QD�YHULOGLNWHQ�VRQUD�DLOHQLQ�WHNUDU�EHEH÷L�
VDKLSOHQLS�VDKLSOHQPHGL÷L�YHULVLQH�XODúÕODPDPÕúWÕU��

'�Q\DGD�WHUN�QHGHQOHUL��DQQHQLQ�\DúÕQÕQ�N�o�N��VRV\RHNRQR-
PLN�YH�H÷LWLP�G�]H\LQLQ�\HWHUVL]�ROPDVÕ��PDGGH�NXOODQÕPÕ��FLQ-
VHO� LVWLVPDU� YH� LVWHQPH\HQ� KDPLOHOLNWLU� ������� dDOÕúPDPÕ]GDNL�
WHUN�QHGHQOHUL�LVH�PDWHUQDO�PDGGH�NXOODQÕPÕ��LVWHQPH\HQ�JHEH-
OLN��LVWLVPDU�YH�SVLNL\DWULN�VRUXQODU�ROGX÷X�EXOXQPXúWXU��%|OJHOHU�
\D�GD��ONHOHU�DUDVÕ�IDUNÕQ�PXKWHPHO�QHGHQL�VRV\RN�OW�UHO�YH\D�
VRV\RHNRQRPLN�ND\QDNOÕ�RODELOLU�� �7HUN�EHEHNOHUGH�DQQHOHULQLQ�
PDGGH�NXOODQÕPÕ�LOH�EHEHNOHULQ�KHPRJUDP�SDUDPHWUHOHULQGH�GH�
GH÷LúLNOLN�V|]�NRQXVX�RODELOLU��0DGGH�NXOODQÕPÕQÕQ�NHPLN�LOL÷L�|Q-
F�O�K�FUHOHUL��]HULQGHNL�EDVNÕOD\ÕFÕ�HWNLVL�QHGHQL\OH�HULWURVLW��O|-
NRVLW�YH�WURPERVLW�VHULVLQGH�ELU�D]DOPD�V|]�NRQXVX�RODELOLU�������
dDOÕúPD�KDVWDODUÕPÕ]GD�KHPRJUDP�SDUDPHWUHOHULQGH�DQRUPDO-
OLN�WHVSLW�HGLOPHGL��6RQXoODUÕPÕ]GDNL�WHUN�EHEHNOHULQ�DQQHOHULQ-
GHNL� PDGGH� NXOODQÕPÕQÕQ� YH� KDVWDODUÕPÕ]ÕQ� VD\ÕVDO� RODUDN� D]�
ROPDVÕ�KHPRJUDP�SDUDPHWUHOHULQGHNL�QRUPDOOL÷L�DoÕNOD\DELOLU����

dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI�YH� WHN�PHUNH]�ROPDVÕ�EDúOÕFD�NÕVÕW-
OÕOÕNODUÕGÕU��7HN�PHUNH]�YHULOHUL�ROPDVÕ�QHGHQL\OH�KDVWD�VD\ÕPÕ]�
D]GÕU��$\UÕFD�PDGGH�ED÷ÕPOÕVÕ�DQQH�EHEHNOHULQLQ�GR÷XP�VRQUD-

�ĞŒŝƔŬĞŶůĞƌ ^ŽŶƵĕůĂƌ
dŽƉůĂŵ�ůƂŬŽƐŝƚ�ƐĂǇŦƐŦ͘�;ǆϭϬϵͬ>Ϳ�a ϭϳ͘Ϭϭϱ�;ϰ͘ϱϬϬͲϯϬ͘ϳϬϬͿ
EƂƚƌŽĮů�ƐĂǇŦƐŦ͘�;ǆϭϬϵͬ>Ϳ�a ϭϬ͘ϰϰϬ�;Ϯ͘ϳϰϬͲϮϮ͘ϮϲϬͿ
>ĞŶĨŽƐŝƚ�ƐĂǇŦƐŦ͘�;ǆϭϬϵͬ>Ϳ�a ϯ͘ϯϵϱ�;Ϭ͘ϭϳϬͲϲ͘ϳϴϬͿ
DŽŶŽƐŝƚ�ƐĂǇŦƐŦ͘�;ǆϭϬϵͬ>Ϳ�a ϭ͘ϮϮϱ�;Ϭ͘ϯϲϬͲϯ͘ϯϴϬͿ
,ĞŵŽŐůŽďŝŶ͘�;ŐͬĚ>Ϳ�a ϭϴ͘Ϭ�;ϭϮ͘ϴͲϮϭ͘ϬͿ
,ĞŵĂƚŽŬƌŝƚ͘�;йͿ�a ϱϱ͘ϴ�;ϯϳ͘ϴͲϲϱ͘ϴͿ
�ƌŝƚƌŽƐŝƚ�ĚĂŒŦůŦŵ�ŐĞŶŝƔůŝŒŝ�;Z�tͿ͘�;йͿ�a ϭϲ͘ϵ�;ϭϰ͘ϴͲϭϵ͘ϵͿ
KƌƚĂůĂŵĂ�ƚƌŽŵďŽƐŝƚ�ŚĂĐŵŝ�;DWsͿ͘�;Ĩ>Ϳ�a ϴ͘ϵ�;ϳ͘ϱͲϭϮ͘ϭͿ
dƌŽŵďŽƐŝƚ�ƐĂǇŦƐŦ͘�;ǆϭϬϵͬ>Ϳ�a Ϯϳϭ͘ϱϬϬ�;ϭϰϭ͘ϬϬϬͲϱϰϴ͘ϬϬϬͿ
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KAYNAKLAR

VÕ�)LQQHJDQ�VNRUODQPD�VRQXoODUÕQD�XODúÕODPDPÕúWÕU��+DVWDODUÕQ�
EL\RNLP\DVDO� SDUDPHWUHOHUL� HNVLN� ROGX÷X� LoLQ� oDOÕúPD\D� EL\R-
NLP\DVDO�SDUDPHWUH�YHULVL� GDKLO� HGLOHPHPLúWLU��(N�RODUDN�� WHUN�
EHEHNOHU� WDEXUFX�HGLOLS�6RV\DO�+L]PHWOHU� YH�dRFXN�(VLUJHPH�
.XUXPX¶QD� YHULOGLNWHQ� VRQUD� DLOHQLQ� WHNUDU� EHEH÷L� VDKLSOHQLS�
VDKLSOHQPHGL÷L�ELOJLVLQH�XODúÕODPDPÕúWÕU���

6RQXo� RODUDN�� W�P� WHUN� EHEHNOHU� ND\ÕW� HGLOHPHGL÷L� LoLQ� W�P�
G�Q\DGD� WHUNHGLOHQ� EHEHN� RUDQODUÕ� KDOHQ� QHW� RODUDN� ELOLQPH-
PHNWHGLU�������%X�NRQXGD�\HWHUOL�YDND�VD\ÕVÕ�RODQ�oDOÕúPDODUD�
LKWL\Do� YDUGÕU��$LOH� SODQODPDVÕ�� H÷LWLP� G�]H\LQLQ� L\LOHúWLULOPHVL��
NDPX�VSRWX�YH�JHQoOHULQ�FLQVHO�JHOLúLP�NRQXVXQGD�H÷LWLPOHULQLQ�
WDPDPODQPDVÕ�� VRV\DO� IDUNÕQGDOÕ÷ÕQ� DUWÕUÕOPDVÕ� YH� WHUNHGLOHQ�
EHEHNOHUOH� LOJLOL�6RV\DO�+L]PHWOHU�YH�(VLUJHPH�.XUXPX\OD�KHU�
]DPDQ�LUWLEDWWD�ROXQPDVÕ�JHUHNPHNWHGLU�

��� +DOO� (6��:H[HOEODWW� 6/��&URZOH\�0��*URZ� -/�� -DVLQ�
/5�� .OHEDQRII�0$�� HW� DO��$�PXOWLFHQWHU� FRKRUW� VWXG\� RI� WUHDW-
PHQWV�DQG�KRVSLWDO�RXWFRPHV� LQ�QHRQDWDO�DEVWLQHQFH�V\QGUR-
PH��3HGLDWULFV��������������H�������

��� 0XHOOHU� -�� 6KHUU� /�� $EDQGRQHG� EDELHV� DQG� DEVHQW�
SROLFLHV��+HDOWK�SROLF\� �$PVWHUGDP��1HWKHUODQGV��� ����������
����������

��� )ULHGPDQ�6+��+RUZLW]�60��5HVQLFN�3-��&KLOG�PXUGHU�
E\�PRWKHUV��D�FULWLFDO�DQDO\VLV�RI�WKH�FXUUHQW�VWDWH�RI�NQRZOHG-
JH�DQG�D�UHVHDUFK�DJHQGD��7KH�$PHULFDQ�MRXUQDO�RI�SV\FKLDWU\��
��������������������

��� <�FHO�+��'HPLUHO�1��%Dú�$<��8OXEDú�,úÕN�'��.XODOÕ�)��
0ROODPDKPXWR÷OX�/��'X\DQ�dDPXUGDQ�$��$�6RFLRGHPRJUDSKLF�
$QDO\VLV�RI�0RWKHUV�ZKR�$EDQGRQHG�WKHLU�1HZERUQ�%DELHV��$�
6LQJOH�&HQWHU�6WXG\��7�UNL\H�dRFXN�+DVWDOÕNODUÕ�'HUJLVL��������
���������������

��� ùHQRFDN� +�� .25810$<$� 08+7$d� d2&8./$5$�
6$ö/$1$1� %$.,0� <g17(0/(5ø�� -RXUQDO� RI� 6RFLDO� 3ROLF\�
&RQIHUHQFHV�����������������������

��� =DELQD�+��.LVVLQ�'��3HUY\VKHYD�(��0\WLO�$��'XGFKHQNR�
2��-DPLHVRQ�'��HW�DO��$EDQGRQPHQW�RI�LQIDQWV�E\�+,9�SRVLWLYH�
ZRPHQ�LQ�5XVVLD�DQG�SUHYHQWLRQ�PHDVXUHV��5HSURGXFWLYH�KH-
DOWK�PDWWHUV���������������������

��� %DLOH\�+��6HPHQHQNR�,��3LOLSHQNR�7��0DO\XWD�5��7KRU-
QH�&��)DFWRUV�DVVRFLDWHG�ZLWK�DEDQGRQPHQW�RI�LQIDQWV�ERUQ�WR�
+,9�SRVLWLYH�ZRPHQ��UHVXOWV�IURP�D�8NUDLQLDQ�ELUWK�FRKRUW��$,'6�
FDUH����������������������

��� 6KHUU�/��0XHOOHU� -��)R[�=��$EDQGRQHG�EDELHV� LQ� WKH�
8.���D� UHYLHZ�XWLOL]LQJ�PHGLD� UHSRUWV��&KLOG��FDUH��KHDOWK�DQG�
GHYHORSPHQW��������������������

��� .XQNHO� .$�� 6DIH�KDYHQ� ODZV� IRFXV� RQ� DEDQGRQHG�
QHZERUQV� DQG� WKHLU� PRWKHUV�� -RXUQDO� RI� SHGLDWULF� QXUVLQJ��
�������������������

���� 6FRWW�3��5RELQVRQ�.��0RQJNROUDWWDQRWKDL�.��&DPS�7��
0HGLFDO�HYDOXDWLRQ�RI�DEDQGRQHG�LQIDQWV�OHVV�WKDQ����GD\V�RI�
DJH��+RVSLWDO�SHGLDWULFV������������������

���� 5HYXHOWD�(XJHUFLRV�%$��5HOHDVLQJ�PRWKHU¶V�EXUGHQV��
FKLOG� DEDQGRQPHQW� DQG� UHWULHYDO� LQ� 0DGULG�� ����������� 7KH�
-RXUQDO�RI�LQWHUGLVFLSOLQDU\�KLVWRU\��������������������

���� -DLQ� 5� *$�� 1DUQROL� 6� ������� +DHPDWRORJLFDO�
&KDQJHV� LQ� $OFRKRO� DQG� 6XEVWDQFH� 8VH� 'LVRUGHUV�� $Q�
2YHUYLHZ�� ,QW� $UFK� 6XEVW� $EXVH� 5HKDELO� ������� GRL�RU-
J������������������;���������

���� %UDGOH\� '�� 3HUVSHFWLYHV� RQ� QHZERUQ� DEDQGRQPHQW��
3HGLDWULF�HPHUJHQF\�FDUH��������������������
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The Effect of Applying the Iodized Contrast Materials Used in Hysterosalpingography at Body 
Temperature or Room Temperature on Visual Analogue Scale Scores
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ABSTRACT

Aim: To compare pain scores of infertile patients during and after hysterosalpin-
gography (HSG) procedure using visual analogue scale (VAS) between cold and 
warm contrast medium and to investigate whether using warm contrast can alter 
spontaneous pregnancy rate.

Materials and Methods: Prospective randomized study between March-Septem-
ber 2017. Primary infertile patients undergoing HSG procedure. Patients’ age, body 
mass index (BMI), history of previous surgery, duration of infertility and pain levels 
during the most painful menstrual period were recorded. The pain severity was 
questioned during and at the 30th minute after the procedure using VAS. While 
patients who underwent HSG using a contrast medium at body temperature 37 °C 
ZHUH�GH¿QHG�DV�ZDUP�JURXS��Q������SDWLHQWV�ZKR�XQGHUZHQW�+6*�XVLQJ�D�FRQWUDVW�
PHGLXP�DW�URRP�WHPSHUDWXUH�����&�ZHUH�GH¿QHG�DV�FROG�JURXS��Q������

Results:�7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�DJH��
BMI, duration of infertility, previous surgery and VAS during menstruation. The mean 
GXUDWLRQ�RI�+6*�RI�ZDUP�JURXS�SDWLHQWV�ZDV�VLJQL¿FDQWO\� ORZHU�S ��������:DUP�
JURXS�SDWLHQWV¶�PHDQ�9$6�VFRUH�GXULQJ�DQG����PLQXWHV�DIWHU�+6*�ZHUH�VLJQL¿FDQWO\�
ORZHU�WKDQ�LQ�WKH�FRQWURO�JURXS�����������YV��������������������YV�����������UHVSHF-
WLYHO\��:KLOH�VHYHUH�SDLQ�SHUFHQWDJH�GXULQJ�+6*�LQ�ZDUP�JURXS�ZDV��������LW�ZDV�
������LQ�WKH�FRQWURO�JURXS��,Q�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV��ZDUP�DQG�FROG�JURXSV�
ZHUH�RQO\�IRXQG�DV�VLJQL¿FDQW�UHODWHG�IDFWRUV�IRU�VHYHUH�SDLQ�IHOW�GXULQJ�SURFHGXUH�
�S��������25 ����������&, �����������

Conclusion: The use of contrast media at body temperature during HSG procedure 
reduces the pain associated with the procedure. 

Keywords: Hysterosalpingography, iodinated contrast media, pelvic pain warm 
contrast media, visual analogue scale.

ÖZ

Amaç: øQIHUWLO�KDVWDODUGD�VR÷XN�YH�VÕFDN�NRQWUDVW�PDGGH�NXOODQÕODUDN�oHNLPL�\DSÕ-
ODQ�KLVWHURVDOSLQJRJUD¿��+6*��LúOHPL�VÕUDVÕQGD�YH�VRQUDVÕQGD�YL]�HO�DQDORJ�VNDODVÕ�
�9$6��NXOODQDUDN�D÷UÕ�VNRUODUÕQÕ�NDUúÕODúWÕUPDN�YH�VÕFDN�NRQWUDVW�NXOODQÕPÕQÕQ�VSRQ-
WDQ�JHEHOLN�RUDQÕQÕ�GH÷LúWLULS�GH÷LúWLUHPH\HFH÷LQL�DUDúWÕUPDN�

Gereçler ve Yöntem:�dDOÕúPD�SURVSHNWLI�UDQGRPL]H�NRQWUROO��WDVDUODQGÕ�YH�0DUW�(\-
O�O� ����� WDULKOHUL� DUDVÕQGD�+6*�SURVHG�U��X\JXODQDQ�SULPHU� LQIHUWLO� KDVWDODU�GDKLO�
HGLOGL��+DVWDODUÕQ�\DúÕ��Y�FXW�NLWOH�LQGHNVL��9.ø���JHoLULOPLú�FHUUDKL�|\N�V���LQIHUWLOLWH�
V�UHVL�YH�HQ�D÷UÕOÕ�DGHW�G|QHPLQGHNL�D÷UÕ�G�]H\OHUL�ND\GHGLOGL�� øúOHP�VÕUDVÕQGD�YH�
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INTRODUCTION

Hysterosalpingography (HSG) is an important procedure used 
to evaluate the intrauterine pathology, tubal lumina and patency 
DV�DQ�LQLWLDO�ZRUNXS�RI�LQIHUWLOLW\���������$OWKRXJK�LW�LV�FRQVLGHUHG�
as a minimal invasive procedure, it is not easy in terms of appli-
cability to patients. Many side effects of HSG have been repor-
WHG� LQ� WKH� OLWHUDWXUH������+RZHYHU�� WKH�PDMRU�SDWLHQW�FRPSODLQW�
of HSG is pain. The studies carried out have shown that up to 
����RI�SDWLHQWV�IHOW�SDLQ�ZKLOH�XQGHUJRLQJ�+6*������

Reducing or preventing the pain during the process provides 
better radiological outcomes and information. For this rea-
son, prophylactic analgesia, pretreatment with corticosteroids, 
showing preprocedural information video were used to reduce 
IUHTXHQF\� RI� YDVRYDJDO� DQG� SDLQ� V\PSWRPV� ������� 1HYHUWKH-
OHVV��EHQH¿WV�RI�DOO� WKHVH�WHFKQLTXHV�DUH�FRQWURYHUVLDO�� LW�ZDV�
reported that there was no evidence of effect for oral opioid 
RU�QRQ�VWHURLGDO�DQWL�LQÀDPPDWRU\�GUXJV��16$,'��DQDOJHVLD�LQ�
reducing pain during the procedure or more than 30 minutes 
DIWHU�SURFHGXUH������,Q�DGGLWLRQ��QR�GLIIHUHQFH�LQ�WHUPV�RI�SDLQ�
ZDV�VKRZQ�EHWZHHQ�RLO��DQG�ZDWHU�VROXEOH�FRQWUDVW�PHGLD������

Warming contrast media is another intervention to reduce pain 
ZLWKRXW�VLJQL¿FDQW�ULVN��6WXGLHV�GHPRQVWUDWLQJ�WKDW�XVLQJ�ZDUP�
methods were useful for relieving pain and increasing patient 
comfort were limited to laparoscopic operations, peritoneal di-
alysis and histerocontrastsonography (10-12) except one ran-
domized prospective study, which has shown that warm cont-
rast reduced visual analogue scale (VAS) pain scores during 
the HSG procedure by alleviating peritoneal irritation (13). 

HSG procedure may increase the chance to conceive due to 
mechanical lavage effect on the tubes and peritubal adhesions. 
However, the effect of using warm contrast in HSG on infertility 
DQG�VSRQWDQHRXV�SUHJQDQF\�UDWH�LV�XQNQRZQ��

In our current study, our primary outcome was to compare pain 
scores with using VAS between cold and warm contrast medi-
um. Secondary, we aimed to investigate whether using warm 
contrast can alter spontaneous pregnancy rate in early period.

This prospective randomized study was approved by instituti-
RQDO�HWKLF�FRPPLWWHH�����������������DQG�YHUEDO�ZULWWHQ�LQIRU-
med consent was obtained from each participant before the 
enrollment.

Between March 2017 and September 2017, a total of 110 pri-

PDU\�LQIHUWLOH�SDWLHQWV�ZLWKRXW�DQ\�NQRZQ�FDXVH��EHWZHHQ�WKH�
DJHV�RI��������ZKR�DSSOLHG�WR�'HSDUWPHQW�RI�WKH�,QIHUWLOLW\�DQG�
*\QHFRORJLFDO�(QGRFULQRORJ\�&OLQLF��8QLYHUVLW\�RI�+HDOWK�6FLHQ-
FH�=HNDL�7DKLU�%XUDN�:RPHQ¶V�+HDOWK�(GXFDWLRQ�DQG�5HVHDUFK�
Hospital were included in the study. 

Patients who had genitourinary tract infection, vaginal blee-
GLQJ��PDOLJQDQF\�DQG�NQRZQ�VHQVLWLYLW\� WR� LRGLQH�ZHUH�H[FOX-
ded. Ultrasonography was performed to evaluate the ovaries 
in transverse and longitudinal planes. In the presence of less 
WKDQ�����DQWUDO�IROOLFOHV�RU�D�)6+�OHYHO�!��,8�/�ZHUH�DFFHSWHG�
as abnormal ovarian reserve test. Patients with the diagnosis 
of abnormal ovarian reserve and the patients referred for male 
factor infertility were excluded from the study, as well.  

For each patient, age, body mass index (BMI), history of previ-
ous pelvic infections or surgery, duration of infertility and pain 
levels during the most painful menstrual period within the last 
year were recorded. A 10-point visual analogue scale (VAS) in 
ZKLFK�³��SRLQW´�ZDV�GH¿QHG�DV�SDLQOHVV�DQG�³���SRLQW´�DV�VHYH-
re pain was used to assess pain severity.

Patients were randomized into two groups according to the-
ir appointment numbers. Odd numbers constituted the ‘cold 
group’, while even numbers were included in the ‘warm group’. 
In both groups, HSG was scheduled on days 6 through 11 from 
last menstrual period to avoid both the menstrual bleeding and 
pregnancy. HSG procedure was performed by the same gyne-
FRORJLVW��%�(��DFFRUGLQJ�WR�%DUDPNL¶V�GHVFULSWLRQ������XVLQJ�D�
UHDO�WLPH�ÀXRURVFRS\�V\VWHP��=HQ�������*HQRUD\��.RUHD���'X-
ring the procedure, all the steps were explained to the patients. 
The contrast medium was stored in a room at 23°C normally. 
The cold group was composed of women who underwent HSG 
using a contrast medium at room temperature 23° C, while the 
warm group was composed of women who underwent HSG 
using a contrast medium at body temperature 37° C. The cont-
rast medium was heated up to 37° C using a water bath met-
KRG��7KHQ��WKH�WHPSHUDWXUH�ZDV�FRQ¿UPHG�XVLQJ�DQ�HOHFWURQLF�
WKHUPRPHWHU�E\�WKH�QXUVH�EHIRUH�WKH�LQMHFWLRQ��$IWHU�WKH�LQVHU-
WLRQ�RI�5XELQ¶V�FDQQXOD�����P/�RI�ZDUP�RU�FROG�QRQLRQLF�ZD-
WHU�VROXEOH�FRQWUDVW�PHGLD��8URJUD¿Q��������P/��%D\HU�7XUN�
&KHPLVWU\�&RUS���ZDV�LQMHFWHG�VORZO\�LQWR�WKH�XWHULQH�FDYLW\�ZKL-
le the necessary images were obtained. The gynecologist did 
QRW�NQRZ�ZKLFK�SDWLHQWV�ZHUH�JLYHQ�ZDUP�RU�FROG�FRQWUDVW�PH-
GLD�ZKLOH�SHUIRUPLQJ�WKH�SURFHGXUH��1RQH�RI�WKH�SDWLHQWV�ZHUH�
JLYHQ�SURSK\ODFWLF�16$,'�RU�D�VSDVPRO\WLF�GUXJ�WR�UHGXFH�SDLQ�
before or during the procedure. 

:KHQ�WKH�FRQWUDVW�PHGLD�ZDV�VHHQ�SDVVLQJ�WKURXJK�WKH�¿PE-

MATERIALS AND METHODS
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ULDO�HQGV�RI�WKH�WXEHV��WKH�SDLQ�VHYHULW\�RI�WKH�SDWLHQWV�ZDV�TXHVWLRQHG�E\�WKH�J\QHFRORJLVW��%�(���$W�WKH���WK�PLQXWH�DIWHU�WKH�
SURFHGXUH��WKH�SUHVHQFH���VHYHULW\�RI�WKH�SDLQ�WKDW�WKH�SDWLHQW�IHOW�DERXW�WKH�FXUUHQW�FRQGLWLRQ�ZDV�DJDLQ�TXHVWLRQHG�E\�D�GLIIHUHQW�
SK\VLFLDQ��'�7�(��ZKR�DOVR�GLG�QRW�NQRZ�ZKLFK�SDWLHQWV�ZHUH�JLYHQ�ZDUP�RU�FROG�FRQWUDVW�PHGLD��9$6�ZDV�XVHG�LQ�DOO�WKHVH�SDLQ�
DVVHVVPHQWV��3DWLHQWV�ZLWK�9$6�VFRUH����ZDV�DFFHSWHG�DV�VHYHUH�SDLQ��'XH�WR�WKH�SRVVLELOLW\�RI�VSRQWDQHRXV�SUHJQDQF\�DIWHU�
+6*�SURFHGXUH��DOO�FDVHV�ZHUH�IROORZHG�XS�VSRQWDQHRXVO\�IRU���PRQWKV�DQG�WKH�UHVXOWV�ZHUH�UHFRUGHG�DV�D�VHFRQGDU\�REMHFWLYH��

6WDWLVWLFDO�DQDO\VHV�ZHUH�FDUULHG�RXW�E\�XVLQJ�WKH�VWDWLVWLFDO�SDFNDJHV�IRU�6366������IRU�:LQGRZV��6366�,QF���&KLFDJR��,/��86$���
.ROPRJRURY�6PLUQRY�WHVW�ZDV�XVHG�WR�GHWHUPLQH�WKH�GDWD�GLVWULEXWLRQV���&RQWLQXRXV�YDULDEOHV�ZHUH�H[SUHVVHG�DV�PHDQ�VWDQGDUG�
deviation (SD), and categorical variables were given as number and percentage. Continuous variables were analyzed using Stu-
GHQWV¶�W�WHVW�DQG�FDWHJRULFDO�YDULDEOHV�ZHUH�FRPSDUHG�XVLQJ�D�Ȥ��WHVW��3HDUVRQ¶V�FRUUHODWLRQ�FRHI¿FLHQW�ZDV�XVHG�WR�DQDO\]H�WKH�
FRUUHODWLRQV�EHWZHHQ�9$6�VFRUH�GXULQJ�+6*�DQG����PLQXWHV�DIWHU�+6*�ZLWK�RWKHU�IDFWRUV��)DFWRUV�FODVVL¿HG�DV�UHODWHG�WR�VHYHUH�
SDLQ�IHOW�GXULQJ�+6*�ZHUH�DVVHVVHG�XVLQJ�ORJLVWLF�UHJUHVVLRQ�PRGHO��7KH�S�YDOXHV�OHVV�WKDQ������ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�
VLJQL¿FDQW��

'XULQJ�WKH�VWXG\�SHULRG������SDWLHQWV�PHW�WKH�LQFOXVLRQ�FULWHULD�DQG�SDUWLFLSDWHG�LQ�WKH�VWXG\��+RZHYHU����SDWLHQWV�RI�WKH�FRQWURO�
JURXS�ZHUH�H[FOXGHG�GXH� WR�PRUH� WKDQ���FF�FRQWUDVW�DJHQW�XVDJH��:KLOH�����SDWLHQWV� LQ� WKH�VWXG\�JURXS��ZDUP�JURXS��ZHUH�
DSSOLHG�FRQWUDVW�DJHQW�ZDUPHG�WR�ERG\�WHPSHUDWXUH�����SDWLHQWV�ZHUH�DSSOLHG�FRQWUDVW�DJHQW�DW�URRP�WHPSHUDWXUH��FROG�JURXS��

7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�DJH��%0,��GXUDWLRQ�RI�LQIHUWLOLW\��SUHYLRXV�VXUJHU\��V\VWHPLF�
disease and VAS during menstruation. However, the mean duration of HSG of patients who were applied contrast agent warmed 
WR�ERG\�WHPSHUDWXUH�ZDV�VLJQL¿FDQWO\�ORZHU�����������WKDQ�WKH�PHDQ�GXUDWLRQ�RI�+6*�����������RI�SDWLHQWV�ZKR�ZHUH�DSSOLHG�FRQW-
UDVW�DJHQW�DW�URRP�WHPSHUDWXUH��S ��������)XUWKHUPRUH��ZDUP�JURXS�SDWLHQWV¶�PHDQ�9$6�VFRUH�GXULQJ�+6*�DQG����PLQXWHV�DIWHU�
+6*�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�LQ�WKH�FRQWURO�JURXS�����������YV��������������������YV�����������UHVSHFWLYHO\��$QG�DOVR��ZKLOH�
VHYHUH�SDLQ�SHUFHQWDJH�GXULQJ�+6*�LQ�ZDUP�JURXS�ZDV���������LW�ZDV��������LQ�WKH�FRQWURO�JURXS��S���������7DEOH����

Table 1. Characteristics and pain scores of the groups

RESULTS

Warm Group

(n=55)

Cold Group

(n=51)

p

Age (year) 26.6±3.0 26.3±3.3 0.735

BMI (kg/m2) 25.4±4.5 25.5±5.7 0.934

'XUDW൴RQ�RI�൴QIHUW൴O൴W\��\HDU� 2.8±2.6 2.3±1.5 0.941

3UHY൴RXV�VXUJHU\ 6 (10.9) 7 (13.8) 0.885

6\VWHP൴F�G൴VHDVH 4 (7.3) 8 (15.7) 0.225

9$6�GXU൴QJ�PHQVWUXDW൴RQ 4.7 ± 1.9 5.02 ± 1.4 0.300

'XUDW൴RQ�RI�+6*��P൴Q� 3.7±1.2 4.4±1.2 0.001
7XEDO�RFFOXV൴RQ 1 (1.8) 1 (2.0) 0.957

9$6�VFRUH�GXU൴QJ�+6* 5.3±4.2 7.5±2.0 <0.001

9$6�VFRUH����P൴QXWHV�DIWHU�+6* 1.1±0.9 2.4±1.4 <0.001

6HYHUH�SD൴Q�GXU൴QJ�+6* 14 (25.5) 34 (66.7) <0.001
6SRQWDQHRXV�SUHJQDQF\ 4  (7.3) 0 (0.0) ---

'DWD�DUH�VKRZQ�DV�PHDQ���VWDQGDUG�GHY൴DW൴RQ�DQG�QXPEHU�����%0,��%RG\�PDVV�൴QGH[��9$6��9൴VXDO�DQDORJ�VFDOH��+6*��+\VWHURVDOS൴QJRJ-
UDSK\�S�������ZDV�FRQV൴GHUHG�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW
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In Table 2, correlations between VAS score during HSG and 30 minutes after HSG with other factors were listed. There were no 
correlation between patient age, BMI, duration of infertility, pain score during menstruation and VAS score during HSG and 30 
PLQXWHV�DIWHU�SURFHGXUH��+RZHYHU��GXUDWLRQ�RI�+6*��U �������S �������DQG�9$6�VFRUH����PLQXWHV�DIWHU�+6*��U �������S��������
were positively correlated with VAS score during HSG. On the other hand, no correlation was found between duration of HSG and 
VAS score 30 minutes after HSG.

Table 2: Correlations between VAS score during HSG and 30 minutes after HSG with other factors

The comparison of related factors between severe and non-severe pain groups are shown in Table 3. The mean duration of HSG 
ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�VHYHUH�SDLQ�JURXS�FRPSDUHG�ZLWK�FRQWURO�JURXS��S ��������1HYHUWKHOHVV��WKH�DJH��%0,��GXUDWLRQ�RI�LQ-
IHUWLOLW\��SUHYLRXV�VXUJHU\��V\VWHPLF�GLVHDVH�DQG�9$6�GXULQJ�PHQVWUXDWLRQ�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�EHWZHHQ�WKH�JURXSV��,Q�ORJLVWLF�
regression analysis, the variables categorized as related factors for severe pain felt during procedure were evaluated. Warm and 
FROG�JURXSV�ZHUH�RQO\�IRXQG�DV�D�VLJQL¿FDQW�IDFWRU��S��������25 ����������&, �����������

9$6�VFRUH�GXU൴QJ�+6* 9$6�VFRUH����P൴QXWHV�DIWHU�+6*
r p r p

Age 0.003 0.978 Age -0.137 0.161
BMI 0.109 0.265 BMI 0.170 0.081
'XUDW൴RQ�RI�

൴QIHUW൴O൴W\�
-0.170 0.082

'XUDW൴RQ�RI�

൴QIHUW൴O൴W\�
-0.051 0.600

9$6�GXU൴QJ��

PHQVWUXDW൴RQ
-0.052 0.595

9$6�GXU൴QJ��

PHQVWUXDW൴RQ
0.096 0.328

'XUDW൴RQ�RI�

+6*�
0.255 0.008

'XUDW൴RQ�RI�

+6*�
0.137 0.160

9$6�VFRUH����

P൴QXWHV�DIWHU��

+6*

0.588 <0.001
9$6�VFRUH�

GXU൴QJ�+6*
0.588 <0.001

U��3HDUVRQ¶V�FRUUHODW൴RQ�FRH൵൴F൴HQW�%0,��%RG\�PDVV�൴QGH[��9$6��9൴VXDO�DQDORJ�VFDOH�+6*��+\VWHURVDOS൴QJRJUDSK\�

S�������ZDV�FRQV൴GHUHG�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW
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Table 3: Comparison of related factors between severe and non-severe pain groups

DISCUSSION

7DEOH����&RPSDU൴VRQ�RI�UHODWHG�

IDFWRUV�EHWZHHQ�VHYHUH�DQG�QRQ�VH-

YHUH�SD൴Q�JURXSV

6HYHUH�SD൴Q�

group

(N=48)

1RQ�VHYHUH�

SD൴Q�JURXS�

(N= 58)

P
OR

�����&,�
p

Age (year) 26.48±3.14 26.40±3.10 0.892 --- ---
BMI (kg/m2) 25.67±5.98 25.23±4.25 0.662 --- ---

'XUDW൴RQ�RI�൴QIHUW൴O൴W\��\HDU�
2.33±1.67 2.82±1.45 0.247

--- ---

3UHY൴RXV�VXUJHU\ 6 (12.5) 7 (12.1) 0.946 --- ---
6\VWHP൴F�G൴VHDVH 4 (8.3) 8 (13.8) 0.377 --- ---
9$6�GXU൴QJ��PHQVWUXDW൴RQ 4.81±1.59 4.88±1.72 0.838 --- ---

'XUDW൴RQ�RI�+6*��P൴Q� 4.32±1.31 3.80±1.19 0.034
1.19

(0.84-1.69)
0.336

*URXSV

Warm

Cold

14 (29.2)

34 (70.8)

41 (70.7)

17 (29.3)
<0.001

0.19

(0.08-0.46)
<0.001

'DWD�DUH�VKRZQ�DV�PHDQ���VWDQGDUG�GHY൴DW൴RQ�RU�Q�����%0,��%RG\�PDVV�൴QGH[��9$6� 9൴VXDO�DQDORJ�VFDOH���+6*��+\VWHURVDOS൴QJRJUDSK\��
25��2GGV�UDW൴R��&,��&RQI൴GHQFH�,QWHUYDO�S�������ZDV�FRQV൴GHUHG�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW

In our study for pain that patients feel during and after HSG 
SURFHGXUH��ZH�UHDFKHG�VRPH�¿QGLQJV�WKDW�ZH�WKRXJKW�ZHUH�LP-
SRUWDQW��1DPHO\��ZKHQ�ZH�XVHG�ZDUP�PHGLXP�ZH�IRXQG�WKDW�
patients felt less pain both during and 30 minutes after the pro-
cedure and the presence of severe pain was more in the cold 
medium group. Pain felt during the procedure increased as the 
duration of the procedure increased and this pain was positively 

associated with the pain felt at 30 minutes after the procedure. 
However, there was no relationship between the duration of the 
procedure and the pain felt after the procedure. On the other 
hand, those who had severe pain during the procedure had a 
longer procedure time and less frequent use of warm medium. 
However, in the presence of these two factors, only the medium 
XVHG�ZDV�D�VLJQL¿FDQW�IDFWRU�IRU�WKH�SUHVHQFH�RI�VHYHUH�SDLQ�

Pain during the HSG procedure is a troublesome situation for 
WKH�SDWLHQW�DQG�FOLQLFLDQ�������7KH�SDWLHQW�PD\�QRW�ZDQW�WR�KDYH�
this procedure done or completed due to this pain. In addition, 

Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi 2022; Volume 19, Sayı 4



1541

the clinician can be prevented from reaching an accurate result 
(16). Two important mechanisms proposed in the formation of 
pain that occurs during the HSG procedure are, increased cont-
UDFWLRQV�FUHDWHG�LQ�WKH�XWHUXV�DQG�SHULWRQHDO�LUULWDWLRQ�����������
,QFUHDVHG�SURVWDJODQGLQ�UHOHDVH�LQ�WKH�XWHUXV�RU�WKH�LQÀDPPD-
tory response developed due to irritation formed in the perito-
QHXP�PD\�FDXVH�SDLQ�DVVRFLDWHG�ZLWK�WKLV�SURFHGXUH�������&ROG�
stimulation is a factor that increases contraction in the uterus 
and peritoneal sensitivity (20). Therefore, in the presence of a 
cold stimulus, the patient will be expected to experience more 
SDLQ�� ,QGHHG�� LQ� ������ WZR�PHWD�DQDO\]HV� E\�6DPPRXU� HW� DO�
DQG�6DMLG�HW�DO�UHSRUWHG�WKDW�LQVXIÀDWLRQ�ZLWK�KHDWHG�&2��ZDV�
more advantageous in terms of postoperative pain and anal-
gesia needs (21, 22). In another more recent meta-analysis 
E\�%DOD\VVDF�HW�DO��,W�KDV�EHHQ�UHSRUWHG�WKDW�ZDUP�LQVXIÀDWLRQ�
LV�PRUH� EHQH¿FLDO� IRU� LPPHGLDWH� SRVWRSHUDWLYH� SDLQ� ������2Q�
the other hand, studies on using warm medium during HSG 
DUH� OLPLWHG��7R�RXU�NQRZOHGJH��RXU�VWXG\� LV� WKH�VHFRQG�VWXG\�
comparing warm and cold contrast agent for HSG. First study 
was published by Zhu et al in 2012 (13).  In that study, simi-
lar to ours, patients’ VAS pain scores during HSG were found 
WR� EH� VLJQL¿FDQWO\� ORZHU� LQ� WKH� ZDUP� FRQWUDVW� DJHQW� DSSOLHG�
group. However, VAS pain scores at 30 minutes after proce-
dure showed no statistical difference. In addition, we found the 
frequency of severe pain more in the cold group. In our study, 
the duration of the procedure in the cold group was longer, and 
the prolongation of this period increased the severity of pain 
felt during the procedure, and the increased pain during the 
procedure also increased the pain felt at 30 minutes after the 
SURFHGXUH��([WHQGLQJ�WKH�GXUDWLRQ�RI�WKH�+6*�SURFHGXUH�LQGL-
FDWHV�WKDW�WKH�SURFHGXUH�LV�PRUH�GLI¿FXOW��7KLV�PD\�FDXVH�PRUH�
pain to be felt. As a matter of fact, we found that the duration 
of the procedure in patients with severe pain was longer than 
the group without severe pain. Although this can be seen as 
a factor for the presence of severe pain, we have seen that 
this negative effect disappears with the use of warm medium in 
WKH�UHJUHVVLRQ�PRGHO��:H�WKLQN�WKDW�WKLV�¿QGLQJ�VKRZV�WKDW�WKH�
warm medium used during HSG procedure is a very effective 
factor in reducing HSG-related pain.

A relatively increase in spontaneous pregnancies can be obser-
ved after HSG procedure, and a number of theories are propo-
VHG�DV�D�UHDVRQ�������7XEDO�ÀXVKLQJ�GXULQJ�+6*�PD\�LQFUHDVH�
WKH�FKDQFH�RI�SUHJQDQF\�������'HSHQGLQJ�RQ�WKH�FRQWUDVW�W\SH�
used, endometrial receptivity and implantation rate may incre-
ase (26). Sperm phagocytosis can be prevented due to the im-

munological response in the peritoneal cavity, and tubal ciliary 
DFWLYLW\�PD\�DOVR�LQFUHDVH�����������,Q�RXU�VWXG\����VSRQWDQHRXV�
pregnancies were detected in the warm group, but no pregnan-
F\� RFFXUUHG� LQ� WKH� FROG� JURXS�GXULQJ� ��PRQWK� IROORZ�XS�SHUL-
od after HSG. This suggests that warm medium may be more 
EHQH¿FLDO� IRU� SUHJQDQF\� RFFXUUHQFH��+RZHYHU�� WKLV� ¿QGLQJ� LV�
a new information for the literature and it should be supported 
with additional studies with wider participation.

7KH�IDFW�WKDW�LW�LV�D�UDQGRPL]HG�VWXG\�RQ�D�VXEMHFW�WKDW�KDV�QRW�
EHHQ� VWXGLHG�PXFK� DQG� WKDW� LW� FRQWDLQV� QHZ� ¿QGLQJV� IRU� WKH�
literature is the strong features of our study. In addition, the 
homogeneous groups and the HSG process being performed 
by the same person and the feature of the contrast material 
JLYHQ�DUH�QRW�NQRZQ�E\�WKH�SHUVRQ�SHUIRUPLQJ�WKH�SURFHGXUH��
provides a more reliable comparison of the results. On the ot-
her hand, the relatively small number of participants and the 
infertile group with certain characteristics may create limitations 
LQ�JHQHUDOL]LQJ�RXU�¿QGLQJV�IRU�DOO�LQIHUWLOH�SDWLHQWV��,Q�DGGLWLRQ��
the psychological state of the individuals before the procedure, 
for example anxiety levels, may affect the level of HSG related 
pain. It is a limitation that such factors are not evaluated in our 
study.

As a result, the use of contrast media at body temperature du-
ring HSG procedure reduces the pain associated with the pro-
cedure. It may also increase the chance of spontaneous preg-
QDQF\�DIWHU�WKH�SURFHGXUH��1HYHUWKHOHVV��DGGLWLRQDO�SURVSHFWLYH�
randomized trials with more participation are needed to achieve 
WKH�DFFXUDF\�RI�VXFK�EHQH¿FLDO�UHVXOWV�LQ�FOLQLFDO�SUDFWLFH�
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ABSTRACT

Aim: The purpose of this study was to analyze the fetal thymus size by sonography 
in healthy, small for gestational age (SGA), and fetal growth restriction (FGR) preg-
nancies and investigate if there is a difference between healthy fetuses and those 
with growth restriction. 

Materials and Method: In this case-control study, the thymic-thoracic ratio (TTR), 
transverse diameter, and perimeter of the fetal thymus were prospectively measured 
in SGA and FGR pregnancies between the gestational ages of 20 and 37 weeks and 
compared with healthy controls. Fetal abdominal circumference (AC) or estimated 
IHWDO�ZHLJKW��():�����WK�SHUFHQWLOH�IRU�JHVWDWLRQDO�DJH�ZDV�GH¿QHG�DV�6*$��DQG�
��UG�SHUFHQWLOH�ZDV�GH¿QHG�DV�)*5��)*5�SUHJQDQFLHV�ZHUH�IXUWKHU�GLYLGHG�EDVHG�
on normal or abnormal Doppler assessment.

Results: 128 FGR, 34 SGA, and 162 healthy pregnancies were enrolled in the 
VWXG\��$OO�PHDVXUHPHQWV�RI� WKH� IHWDO� WK\PXV�ZHUH� VLJQL¿FDQWO\� ORZHU� LQ� WKH�)*5�
group (p<0.05). Among growth-restricted fetuses, thymus size was smallest in those 
ZLWK�DEQRUPDO�'RSSOHU�ÀRZ��S��������7KH�775�YDOXHV�RI�WKRVH�LQ�WKH�QRUPDO�GRSSOHU�
DQG�6*$�JURXSV�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKRVH�LQ�WKH�FRQWURO�JURXS��S�������

Conclusion: FGR is associated with a small fetal thymus, which appears to be 
correlated with the severity of the growth restriction. Among FGR fetuses, a smaller 
thymus was related to abnormal fetal Doppler values.

Keywords: Fetal growth restriction; Fetal thymus size; Thymic-thoracic ratio (TTR); 
Obstetric ultrasound
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MATERIALS AND METHODS

INTRODUCTION

Evaluation of fetal growth is the primary focus of prenatal care. 
Inadequate fetal growth occurs in up to 10% of pregnancies 
and is related to an increased risk of perinatal mortality and 
morbidity (1). Fetuses with an estimated fetal weight (EFW) be-
low the 10th percentile for gestational age are at increased risk 
for many neonatal problems, particularly those linked with pre-
maturity; they also account for 30% of stillbirths (2,3). Although 
the question of the distinction between SGA and FGR remains 
debatable, it is crucial since the management will alter. Those 
with a birth weight below the 3rd percentile were found to have 
a higher risk of perinatal mortality than those with a birth weight 
below the 10th percentile (4-6); hence, the current and most 
RIWHQ�XVHG�WKUHVKROG�SHUFHQWLOH�GH¿QLWLRQV�DUH�():�RU�$&�EH-
low <3rd percentile for FGR and <10th percentile for SGA (7,8). 
FGR is the failure of the fetus to achieve its biologically prede-
termined growth potential. The underlying condition is reduced 
XWHURSODFHQWDO�EORRG�ÀRZ�GXH�WR�LQVXI¿FLHQW�WURSKREODVWLF�LQYD-
sion of the spiral arteries. While most of the SGA fetuses are 
constitutional (small but normal fetuses, structurally small), the 
UHPDLQLQJ� IDFWRUV�DUH� UHODWHG� WR�SODFHQWDO�GH¿FLHQF\��VXFK�DV�
maternal infections (toxoplasmosis, rubella, and cytomegalovi-
rus), chronic maternal diseases (hypertension, kidney disease, 
and collagen vascular diseases), and nutritional factors such 
DV�PDOQXWULWLRQ�DQG� LQVXI¿FLHQW�ZHLJKW�JDLQ� ��������3HUVRQDOL-
zed growth charts, Doppler velocimetric evaluation of placental 
DQG� IHWDO� FLUFXODWLRQV�� ELRSK\VLFDO� SUR¿OH� �%33�� VFRULQJ�� DQG�
cardiotocographic (CTG) assessment of the fetal heart rate are 
used to determine fetuses at risk for cerebral hypoxia and aci-
demia and make delivery decisions (1,7,8). In particular, Dopp-
ler sonography is considered as the principal method for FGR 
monitoring and management. However, key determinants are 
required to distinguish benign SGA from FGR, which carries an 
increased risk of perinatal mortality and morbidity. 

The thymus is a lymphoepithelial organ that plays a critical role 
in the activation of T cells and cellular immunity. Small fetal th-
ymus size has recently been suggested as a potentially sensi-
tive element associated with various pregnancy-related issues. 
The hypothalamic-pituitary-adrenal axis activation triggered by 
stress is considered to produce thymic involution during preg-
QDQF\�������)HWDO�WK\PLF�LQYROXWLRQ�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�
FRUUHODWHG� ZLWK� WKH� IHWDO� LQÀDPPDWRU\� UHVSRQVH� V\QGURPH� LQ�
patients with preterm labor (11). Jeppesen et al. showed that 
preterm neonates (24–32 weeks of gestational age) have smal-

ler thymus size compared to healthy term infants, and there 
was a strong correlation between small thymus size and perina-
tal infections (12). Also, the size of the fetal thymus was repor-
ted to be reduced in pregnancies complicated by chorioamnio-
QLWLV�IROORZLQJ�SUHWHUP�SUHPDWXUH�PHPEUDQH�UXSWXUH��33520��
(13,14). In a study in which the presence of a small thymus was 
LGHQWL¿HG�E\�WUDQVYHUVH�WK\PXV�GLDPHWHU�PHDVXUHPHQW��D�VPDOO�
WK\PXV� VL]H�ZDV� IRXQG� WR�KDYH�D� VLJQL¿FDQW� SUHGLFWLYH� YDOXH�
for the development of chorioamnionitis (15). In addition to a 
high rate of prediction value for chorioamnionitis, the appearan-
ce of a smaller fetal thymus was shown to be associated with 
severe chorioamnionitis, higher infection laboratory markers, 
and severe prematurity (16). It was revealed that preeclamp-
tic women have a relatively smaller fetal thymus than those of 
KHDOWK\�FRQWURO�ZRPHQ�������3RVWQDWDO�H[DPLQDWLRQV�UHYHDOHG�
that newborns with histologically proven chorioamnionitis, as 
well as those with growth restriction and low birth weight had 
lymphocyte depletion in the thymic cortex and thymic involu-
WLRQ� ���������$� VWXG\� WKDW� DQDO\]HG� IHWDO� WK\PXV� VL]H� E\�PH-
asuring thymus circumference (perimeter) reported that FGR 
ZDV�OLQNHG�WR�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�IHWDO�WK\PXV�VL]H�������
The aforementioned studies were conducted in a single plane 
and used a single measurement method to examine the fetal 
thymus. However, the optimal prenatal evaluation of the fetal 
WK\PXV�SUHVHQWV�GLI¿FXOWLHV�GXH�WR�WKH�DV\PPHWULF�VKDSH�RI�WKH�
organ. Therefore, additional research may be helpful in whi-
ch the patients are subdivided based on the degree of growth 
restriction and the thymus size is measured using alternative 
methods.

The aim of this study was to perform a detailed fetal thymus 
size assessment using sonography in healthy, SGA, and growt-
K�UHVWULFWHG�IHWXVHV�DQG�¿QG�RXW�ZKHWKHU�WKHUH�LV�D�GLIIHUHQFH�
between healthy and growth-restricted fetuses. 

Participants Characteristics and the procedure
A prospective case-control study, including 162 healthy single-
ton pregnancies, 34 pregnancies with SGA, and 128 pregnan-
cies with FGR was carried out. The pregnancies with FGR were 
further divided into two groups: (1) FGR with normal Doppler 
ÀRZ��Q� ������DQG�����)*5�ZLWK�DEQRUPDO�'RSSOHU�ÀRZ��Q� �����

The study involved singleton pregnancies between 20 and 37 
gestational weeks that were admitted to the [blinded], between 
-XO\�DQG�1RYHPEHU�������7KH�JHVWDWLRQDO�DJH�RI�WKH�SDWLHQWV�
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ZDV�HVWDEOLVKHG�E\� WKH� ODVW�PHQVWUXDO� SHULRG�DQG� YHUL¿HG�E\�
WKH�¿UVW�WULPHVWHU�FURZQ�UXPS�OHQJWK��&5/���7KRVH�ZLWK�PXOWLSOH�
pregnancies, ruptured membranes, known maternal or fetal in-
fections, or fetal structural or chromosomal malformations were 
H[FOXGHG��3DWLHQWV�ZKR�ZHUH�LQ�ODERU�DQG�ZKR�KDG�FDUGLDF��UH-
nal, thromboembolic, or epileptic diseases were also excluded.

0DWHUQDO�DJH��JUDYLGLW\��SDULW\��SUH�SUHJQDQF\�ERG\�PDVV�LQGH[�
�%0,��GHWHUPLQHG�E\�GLYLGLQJ�ZHLJKW�LQ�NLORJUDPV�E\�WKH�VTXDUH�
of height in meters), gestational age at screening, fetal gender, 
URXWH�RI�GHOLYHU\��ELUWK�ZHHN��ELUWK�ZHLJKW��$3*$5�VFRUHV��ZKHW-
her the occurrence of fetal distress and admission to neonatal 
LQWHQVLYH�FDUH�XQLW��1,&8��ZHUH�DOVR�QRWHG�

The diagnosis of SGA was made in the presence of an estima-
ted fetal weight (EFW) or abdominal circumference (AC) below 
the 10th percentile for gestational age. FGR was diagnosed in 
the presence of an EFW or AC below the 3rd percentile for 
gestational age (7,21). The formula established by Hadlock et 
al. was used to calculate EFW (22). In pregnancies complica-
WHG�ZLWK�)*5��XPELOLFDO�DUWHU\��8$��'RSSOHU�ÀRZ�YHORFLW\��PLGG-
OH� FHUHEUDO� DUWHU\� �0&$�� ÀRZ� YHORFLW\�� DQG�ZDYHIRUPV� RI� WKH�
GXFWXV�YHQRVXV��'9��ZHUH�HYDOXDWHG��$EQRUPDO�'RSSOHU�ÀRZ�
YDOXHV�ZHUH�GH¿QHG�DV�IROORZLQJ������8$�SXOVDWLOLW\�LQGH[�DERYH�
WKH���WK�SHUFHQWLOH��GHFUHDVHG�HQG�GLDVWROLF�YHORFLW\�RU�UHYHUVH�
ÀRZ�����SXOVDWLOLW\� LQGH[�IRU� WKH�0&$�EHORZ�WKH��WK�SHUFHQWLOH�
for gestational age (brain protective effect), (3) pulsality indices 
IRU�WKH�'9�DERYH�WKH���WK�SHUFHQWLOH�IRU�JHVWDWLRQDO�DJH�DQG�DQ�
absent or reversed A-wave of the DV (1,23).

For each patient, after a detailed examination with obstetric 
XOWUDVRQRJUDSK\��IHWDO�ELRPHWULF�SDUDPHWHUV�DQG�DPQLRWLF�ÀXLG�
volume were measured, umbilical artery, middle cerebral artery, 
DQG� GXFWXV� YHQRVXV� GRSSOHU� ÀRZ� YHORFLWLHV� ZHUH� HYDOXDWHG��
respectively, and then fetal thymus dimensions were measured 
during the fetal resting period. The thymus was measured in 
three different ways in each patient: the transverse diameter of 
the thymus, the perimeter of the thymus, and the TTR (thymi-
c-thoracic-ratio). First, the thymus was visualized as a homoge-
neous structure in the anterior mediastinum in a three-vessel 
tracheal view. Then, the transverse diameter of the fetal thymus 
was measured by placing ultrasound calipers perpendicular to 
an imaginary line connecting the fetal sternum and spine (Fi-
gure 1). Afterwards, the thymus circumference was measured 
(Figure 2). Finally, anteroposterior thymus diameter (from the 
posterior edge of the fetal sternum to the anterior wall of the 
aortic arch) and intrathoracic mediastinal diameter (from the 
posterior edge of the sternum to the anterior edge of the thora-

cic vertebrae) were measured. The TTR (thymic-thoracic ratio) 
was calculated by dividing the anterior-posterior diameter of the 
thymus by the anterior-posterior diameter of the mediastinum 
(Figure 3). In order to obtain accurate results, each measure-
ment was made three times, and the mean of the three measu-
UHPHQWV�ZDV�UHFRUGHG��$OO�XOWUDVRXQG��86*��HYDOXDWLRQV�ZHUH�
SHUIRUPHG� WUDQVDEGRPLQDOO\�� XVLQJ� WKH�*(�9ROXVRQ�(��8OWUD-
VRXQG�GHYLFH�DQG�&����56�FRQYH[�SUREH������±�����0+]��

Statistical Analyses
7KH�VWDWLVWLFDO�DQDO\VLV�ZDV�FRQGXFWHG�XVLQJ� ,%0�6366�6WD-
WLVWLFV�YHUVLRQ�������,%0�&RUS���$UPRQN��1HZ�<RUN��86$���7KH�
mean and standard deviation for the continuous variables were 
demonstrated. The measurement values of two independent 
JURXSV�ZHUH�FRPSDUHG�XVLQJ�WKH�³0DQQ�:KLWQH\�8´�WHVW��=�WDE-
le value), the Independent Sample-t test, and the “Kruskal-Wal-
OLV�+´�WHVW��ZKLOH�WKH�PHDVXUHPHQW�YDOXHV�RI�WKUHH�RU�PRUH�LQ-
GHSHQGHQW�JURXSV�ZHUH�FRPSDUHG�XVLQJ�WKH�³.UXVNDO�:DOOLV�+´�
WHVW��6WDWLVWLFDO�VLJQL¿FDQFH�ZDV�GH¿QHG�DV�S�YDOXH�������:KHQ�
FRPSDULQJ� YDULDEOHV� WKDW� LQGLFDWHG� VLJQL¿FDQW� GLIIHUHQFHV� IRU�
three or more groups, expressions like [1-2,3] were selected. 
For example, [1-2,3] indicates that the difference between 1 
DQG���DQG���DQG���LV�VLJQL¿FDQW��)RU�SDLUZLVH�FRPSDULVRQV�RI�
YDULDEOHV�VKRZLQJ�D�VLJQL¿FDQW�GLIIHUHQFH�DPRQJ�WKUHH�RU�PRUH�
groups, the Bonferroni correction was used.

 Compliance with ethical standards
The ethical board approval (E2-22-2321) from [blinded] Ethical 
Committee was obtained before initiating the study. The study 
protocol was performed according to the Declaration of Helsinki 
principles, and the written informed consent containing the de-
tails of the study was obtained from all participants. 

7KH�GHPRJUDSKLF�GDWD�VKRZHG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIH-
rences between the two groups (Table 1). As expected, the ab-
QRUPDO�'RSSOHU�ÀRZ�UDWH�LQ�WKH�)*5�JURXS�ZDV�KLJKHU�WKDQ�WKDW�
of the SGA and control groups (p<0.05). The gestational week 
RI�GHOLYHU\�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�)*5�DQG�6*$�JURXSV�
than in the control group (p<0.05). The birth weight of the FGR 
group was lower than both the SGA and control groups, while 
WKH�ELUWK�ZHLJKW�RI�WKH�6*$�JURXS�ZDV�VLJQL¿FDQWO\�ORZHU�WKDQ�
that of the control group (p<0.05). Apgar 1st and 5th minute 
VFRUHV�LQ�WKH�)*5�JURXS�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKRVH�LQ�
WKH�6*$�DQG�FRQWURO�JURXSV��S��������)HWDO�GLVWUHVV�DQG�1,&8�
admission rates were higher in the FGR group compared to 

RESULTS
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ERWK�WKH�6*$�DQG�FRQWURO�JURXSV��ZKLOH�WKH�IHWDO�GLVWUHVV�UDWH�LQ�WKH�6*$�JURXS�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�FRQWURO�JURXS�
(p<0.05). Additionally, no chromosomal or structural abnormalities were discovered following birth.

Table 1. 3DWLHQW�FKDUDFWHULVWLFV

7KH�WUDQVYHUVH�GLDPHWHU�RI�WKH�IHWDO�WK\PXV�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�)*5�JURXS�WKDQ�WKRVH�LQ�WKH�FRQWURO�JURXS��S��������
$GGLWLRQDOO\��FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS��WKRVH�LQ�WKH�6*$�JURXS�DQG�ZLWK�QRUPDO�GRSSOHU�YDOXHV�KDG�VLJQL¿FDQWO\�ORZHU�IHWDO�
WK\PXV�SHULPHWHU�YDOXHV��S��������7KH�WK\PXV�SHULPHWHU�YDOXHV�RI�WKH�SDWLHQWV�ZLWK�DEQRUPDO�GRSSOHU�ZHUH�VLJQL¿FDQWO\�ORZHU�
than those with normal doppler, as well as those in the SGA and control groups (p<0.05). While TTR values of patients with ab-
QRUPDO�GRSSOHU�YDOXHV�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKRVH�RI�DOO�RWKHU�JURXSV��775�YDOXHV�RI�SDWLHQWV�ZLWK�QRUPDO�GRSSOHU�DQG�6*$�
ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKRVH�RI�WKH�FRQWURO�JURXS��S��������,Q�DGGLWLRQ��775�YDOXHV�RI�WKRVH�ZLWK�QRUPDO�GRSSOHU�ZHUH�IRXQG�
WR�EH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKRVH�RI�WKH�6*$�JURXS��S��������DV�VHHQ�LQ�7DEOH���

Variables
FGR group 
(n=128) (1)

SGA group
(n=34) (2)

Control group 
(n=162) (3) p value*

Maternal age (years) 27,60±5,97 28,81±5,84 27,33±5,72 0,188
Gravidity 2,20±1,63 2,36±1,51 2,22±1,60 0,339
Parity 0,87±1,28 0,85±1,06 0,82±1,09 0,791
BMI (kg/m2) 27,0 [20,0-38,0] 27,0 [22,0-31,0] 27,0 [20,0-40,0] 0,517
'ĞƐƚĂƟŽŶĂů�ĂŐĞ�Ăƚ�ƐĐƌĞĞŶŝŶŐ�;ǁĞĞŬƐͿ 34,31±3,06 33,66±3,42 33,50±4,63 0,078
Male fetal gender 44 (%34,4) 7 (%20,6) 39 (24,1) 0,000
�ĞƐĂƌĞĂŶ�ƐĞĐƟŽŶ�΀й�;ŶͿ΁ 85 (%66,4) 11 (%32,4) 38 (%23,5) 0,000
�ďŶŽƌŵĂů�ĚŽƉƉůĞƌ�ŇŽǁ 18 (%14,1) 1 (%2,9) - 0,000

'ĞƐƚĂƟŽŶĂů�ĂŐĞ�Ăƚ�ĚĞůŝǀĞƌǇ�;ǁĞĞŬƐͿ
36,02±2,52 36,53±2,34 37,86±2,02 0,000

   [1,2-3]**

�ŝƌƚŚ�ǁĞŝŐŚƚ�;ŐͿ

2125,11±523,39 2459,09±485,23 3248,37±582,06 0,000

[1-2,3]

[2-3]**

APGAR 1st min
7,0 [0,0-8,0] 8,0 [1,0-8,0] 8,0 [5,0-8,0] 0,000

[1-2,3]**

APGAR 5th min
8,0 [0,0-9,0] 9,0 [1,0-10,0] 9,0 [7,0-10,0] 0,000

[1-2,3]**
Fetal distress 44 (%34,4) 3 (%8,8) 4 (%2,5) 0,000
E/�h�ĂĚŵŝƐƐŝŽŶ 43 (%33,6) 5 (%14,7) 9 (%5,6) 0,000

�ĂƚĂ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�ŵĞĂŶ�ц�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ͕�ŵĞĚŝĂŶ�;ŵŝŶŝŵƵŵ͕�ŵĂǆŝŵƵŵͿ�Žƌ�ƌĞůĂƟǀĞ�ĨƌĞƋƵĞŶĐŝĞƐ�;йͿ

&'Z͗�&ĞƚĂů�ŐƌŽǁƚŚ�ƌĞƐƚƌŝĐƟŽŶ͕�^'�͗�^ŵĂůů�ĨŽƌ�ŐĞƐƚĂƟŽŶĂů�ĂŐĞ͕��D/͗��ŽĚǇ�ŵĂƐƐ�ŝŶĚĞǆ͖�E/�h͗�EĞŽŶĂƚĂů�ŝŶƚĞŶƐŝǀĞ�ĐĂƌĞ�ƵŶŝƚ

Ύ<ƌƵƐŬĂůͲtĂůůŝƐ�,�ƚĞƐƚ͕�WĞĂƌƐŽŶͲʖϮ�ĐƌŽƐƐͲƚĂď

ΎΎ�WĂŝƌǁŝƐĞ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ��ŽŶĨĞƌƌŽŶŝ�ĐŽƌƌĞĐƟŽŶ
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DISCUSSION

Table 2. Comparison of the fetal thymus size between study and control groups

Variables

FGR (n=128)

SGA (n=34)(3) Control group 
(n=162)(4) p value*

Normal 
Doppler 

Flow 
(n=111)(1)

Abnormal 
Doppler Flow 

(n=17)(2)

dƌĂŶƐǀĞƌƐ�ĚŝĂŵĞƚĞƌ�ŽĨ�ĨĞƚĂů�ƚŚǇŵƵƐ�;ĐŵͿ 24,49±5,91 23,28±5,41 26,50±5,41 35,99±15,47
0,000

[1,2-4]**

WĞƌŝŵĞƚĞƌ�ŽĨ�ĨĞƚĂů�ƚŚǇŵƵƐ�;ĐŵͿ 70,29±13,81 58,13±10,19 76,42±15,49 104,93±32,28

0,000

[1,3-4]**

[2-1,3,4]**

TTR 0,28±0,02 0,26±0,02 0,31±0,02 0,40±0,03

0,000

[2-1,3,4]**

[1,3-4]**

[1-3]**

�ĂƚĂ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�ŵĞĂŶ�ц�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ

&'Z͗�&ĞƚĂů�ŐƌŽǁƚŚ�ƌĞƐƚƌŝĐƟŽŶ͕�^'�͗�^ŵĂůů�ĨŽƌ�ŐĞƐƚĂƟŽŶĂů�ĂŐĞ͕�ddZ͖�ƚŚǇŵŝĐͲƚŚŽƌĂĐŝĐ�ƌĂƟŽ

Ύ�<ƌƵƐŬĂůͲtĂůůŝƐ�,�ƚĞƐƚ

ΎΎ�WĂŝƌǁŝƐĞ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ��ŽŶĨĞƌƌŽŶŝ�ĐŽƌƌĞĐƟŽŶ

We concluded that the size of the thymus is considerably smal-
ler both in growth-restricted and SGA fetuses than in healt-
K\� FRQWUROV��$OVR�� WKHUH�ZDV� D� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
growth-restricted and SGA fetuses, and those with FGR had a 
VPDOOHU�WK\PXV�FRPSDUHG�WR�6*$��7KH�¿QGLQJV�RI�WKLV�VWXG\�DUH�
valuable since the size of the thymus, which has an asymmet-
rical morphology, was evaluated using different methodologies. 
7KUHH�PHDVXUHPHQWV�ZHUH�XVHG� WR�¿JXUH�RXW� WKH�VL]H�RI� WKH�
thymus: the transverse diameter of the thymus, the perimeter of 
the thymus, and TTR. All thymus measurements were smaller 
in growth-restricted fetuses than in healthy controls. Additional-
ly, growth-restricted fetuses with abnormal Doppler values had 
the smallest thymus sizes. 

Small fetal thymus has been associated with various maternal 
or fetal complications, including preeclampsia (17), preterm 
ELUWK� ������ FKRULRDPQLRQLWLV� ������ IHWDO� LQÀDPPDWRU\� UHVSRQVH�
V\QGURPH��DQG�HDUO\�QHRQDWDO�VHSVLV�������,Q�OLQH�ZLWK�RXU�¿Q-
GLQJV��&URPL�HW�DO��DQG�2OHDUR�HW�DO��KDYH�GHWHFWHG�D�VLJQL¿FDQW�
reduction in fetal thymus size in growth-restricted and SGA 
fetuses (20,25). The function and growth of the fetal thymus 
DUH�LQÀXHQFHG�E\�D�YDULHW\�RI�JHQHWLF��PHWDEROLF��QHXURORJLFDO��
endocrine, and immunological parameters (26). In addition, 

stress, infectious diseases, and exposure to chemicals during 
the prenatal period are all blamed for a decreased thymus size 
(27).

The process of small thymic development in FGR has not been 
FOHDUO\� GHPRQVWUDWHG� \HW�� +RZHYHU�� SODFHQWDO� LQVXI¿FLHQF\� LV�
widely accepted as the main pathology (28). Fetal malnutrition 
caused by impaired placentation and vasculogenesis triggers a 
series of neuroendocrine adjustments, and a reduction in lep-
tin levels leads to thymic involution. Another role of leptin is to 
inhibit stress-induced glucocorticoid levels via the hypothalami-
c-pituitary-adrenal axis.

Consequently, thymic apoptosis, a physiological condition, is 
regulated by leptin and glucocorticoids, which are on opposite 
ends of the scale. In negative nutritional circumstances, such 
as FGR, decreased levels of leptin followed by elevated cortisol 
concentrations enhance thymocyte apoptosis. Eventually, thy-
mic involution may occur as a component of the neuroendocri-
QH�DGDSWDWLRQ�RI�WKH�GHYHORSLQJ�IHWXV�WR�VWDUYDWLRQ������

While the decrease in thymus size in FGR fetuses is not surp-
rising, the decrease in thymus size observed in SGA fetuses 
compared to AGA (appropriate for gestational age) fetuses ap-
pears noteworthy. It appears reasonable that FGR pregnancies 
are associated with fetal thymic involution due to neuroendocri-
QH�PRGL¿FDWLRQV�SURGXFHG�DV�D�UHVXOW�RI�SODFHQWDO�LQVXI¿FLHQF\�
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������+RZHYHU��WKH�IDFW�WKDW�WK\PLF�LQYROXWLRQ�RFFXUUHG�LQ�6*$��
which is not believed to be associated with intrauterine stress, 
may indicate that SGA is not as harmless as previously thought 
(30). We found that, compared to gestational-age-matched he-
althy fetuses, not only FGR but also SGA are linked to reduced 
fetal thymic size. In accordance with our results, thymic volume 
was shown to be decreased in SGA fetuses compared to AGA 
fetuses in a study based on thymic volume analysis (25).

7KH� YLVXDO� PDQLIHVWDWLRQ� RI� O\PSKRF\WH� GH¿FLHQF\� IURP� ERWK�
the cortex and the medulla is a smaller thymus, which is as-
sociated with compromised immunity in newborns (27). It has 
been claimed that a small fetal thymus is related to adverse 
neonatal outcomes, including RDS, bronchopulmonary dyspla-
sia, and neonatal sepsis (13). On the other hand, it is generally 
acknowledged that FGR fetuses have an elevated risk of mor-
bidity and mortality (1-6). The relationship between small fetal 
thymus size and FGR is a relatively new topic that has recently 
received attention. In their research utilizing transverse thymus 
measurement, Ekin et al. found that a small fetal thymus was 
substantially related to adverse perinatal outcomes regardless 
RI�JHVWDWLRQDO�DJH�RU� WKH�SUHVHQFH�RI�DEQRUPDO�'RSSOHU�ÀRZ��
They reported that in FGR fetuses, reduced fetal thymus size 
was independently linked with a shorter admission-to-delivery 
interval, an increased risk of early neonatal sepsis, RDS, and 
D�1,&8�VWD\�RI�PRUH�WKDQ���GD\V�������,Q�WKH�SUHVHQWHG�VWXG\��
we observed that the gestational week of delivery, birth weight, 
DQG�$SJDU��VW�DQG��WK�PLQXWH�VFRUHV�ZHUH�VLJQL¿FDQWO\� ORZHU�
in FGR pregnancies as compared to controls. Also, fetal dist-
UHVV�DQG�1,&8�DGPLVVLRQ�UDWHV�ZHUH�KLJKHVW�LQ�WKH�)*5�JURXS��
UHJDUGOHVV�RI�WKH�H[LVWHQFH�RI�DEQRUPDO�'RSSOHU�ÀRZ��$V�D�UH-
sult, we can argue that thymus size monitoring in fetuses with 
growth restriction can be employed for fetal surveillance as well 
as delivery decisions. We should also highlight that, when com-
pared to healthy pregnancies, SGA pregnancies are associated 
with smaller fetal thymus dimensions and higher unfavorable 
neonatal outcomes. Therefore, SGA fetuses deserve careful 
prenatal follow-up in terms of possible adverse neonatal out-
comes.

The strengths of our study were the comparatively large sample 
size and the prospective design. To eliminate inter-observer er-
ror, all measurements in the study were collected by the same 
researcher. Since our study included three separate measure-
ments of the thymus, the results of the presented study reinfor-
ce the previous reports based on a single thymus measurement 
and suggesting that FGR is associated with a small fetal thy-

mus and that a small fetal thymus may be related to adverse 
neonatal outcomes. However, one of the limitations of the study 
was the lack of information regarding the maternal nutritional 
status of the evaluated pregnancies, which would have led us 
to assess the numerous causes of FGR. Also, comprehensive 
studies including detailed neonatal evaluation such as pH in 
cord blood may be useful in the future. 

This study indicated that small fetal thymus size is typical of 
FGR and there is a correlation between the severity of FGR and 
fetal thymic growth restriction. Thymus dimensions were decre-
ased in all growth-restricted fetuses, with or without abnormal 
Doppler, including SGA. However, the coexistence of FGR and 
DEQRUPDO� 'RSSOHU� ÀRZ�ZDV� LQGHSHQGHQWO\� DVVRFLDWHG� ZLWK� D�
smaller thymus size than FGR alone. Additionally, FGR is as-
sociated with adverse perinatal outcomes, and SGA should not 
be underestimated either. Fetal thymus measurement, along 
with Doppler assessment, may be useful in the management 
of FGR pregnancies. 
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MATERIALS AND METHODS

INTRODUCTION

/\PSK�QRGH�PHWDVWDVLV��/10�� LQ�FHUYLFDO�FDQFHUV�ZDV� LQWHJ-
UDWHG� IRU� WKH�¿UVW� WLPH� LQ� WKH������ ,QWHUQDWLRQDO�)HGHUDWLRQ�RI�
*\QHFRORJ\�DQG�2EVWHWULFV��),*2��FODVVL¿FDWLRQ��,Q�WKLV�FODVVL-
¿FDWLRQ��/10�LV�GH¿QHG�DV�VWDJH�,,,&�E\�LPDJLQJ�DQG�SDWKRORJL-
FDO�H[DPLQDWLRQ��/10�LV� WKH�PRVW� LPSRUWDQW�SURJQRVWLF� IDFWRU�
IRU� FHUYLFDO� FDQFHU� SDWLHQWV� DQG� GLUHFWO\� SDUDOOHOV� WKH� FOLQLFDO�
VWDJH������5LVN�IDFWRUV�WKDW�GHWHUPLQH�O\PSK�QRGH�LQYROYHPHQW�
DOVR�GHWHUPLQH�WKH�SURJQRVLV�RI�SDWLHQWV��$OWKRXJK�VRPH�UDGL-
RORJLFDO� LPDJLQJ�PHWKRGV�DUH�XVHG� WR�GHWHUPLQH� O\PSK�QRGH�
LQYROYHPHQW��VXUJLFDO�VWDJLQJ�LV�SHUIRUPHG�EHFDXVH�RI�WKHLU�ORZ�
UHOLDELOLW\��7KH� UDWH�RI�GHWHFWLQJ� O\PSK�QRGH� LQYROYHPHQW�ZLWK�
UDGLRORJLFDO� LPDJLQJ� LQ�SDWLHQWV�ZLWK�HDUO\�VWDJH�FHUYLFDO�FDQ-
FHU�LV�DV�ORZ�DV����SHUFHQW������/DUJH�PHWD�DQDO\VLV�FRQFOXGHG�
WKDW�WKH�DFFXUDF\�IRU�FRPSXWHG�WRPRJUDSK\��&7���FRQYHQWLRQDO�
PDJQHWLF� UHVRQDQFH� LPDJLQJ� �05,��� DQG� ��)�ÀXRURGHR[\JOX-
FRVH� SRVLWURQ� HPLVVLRQ� WRPRJUDSK\� �)'*�3(7�� LQ� GHWHFWLQJ�
/10� LQ�ZRPHQ�ZLWK� FHUYLFDO� FDQFHU� VHQVLWLYLW\� RI� ����� ����
DQG�����UHVSHFWLYHO\�����

1XPHURXV�IDFWRUV�IRU�/10�LQ�SDWLHQWV�ZLWK�FHUYLFDO�FDQFHU�KDYH�
EHHQ� VWXGLHG� RYHU� WKH� \HDUV�� LQFOXGLQJ� DJH�� WXPRU� VL]H�� VWD-
JH�� SDUDPHWULDO� LQYROYHPHQW�� O\PSKRYDVFXODU� VSDFH� LQYDVLRQ�
�/96,���VWURPDO�LQYDVLRQ��YDJLQDO�LQYROYHPHQW��������,GHQWL¿FDWL-
RQ�RI�SHOYLF�DQG�SDUDDRUWLF�O\PSK�QRGHV�LQYROYHPHQW�DUH�FUXFLDO�
LQ� LWV�PDQDJHPHQW��DV� LW� LPSDFWV�QRW�RQO\�SURJQRVLV�EXW�DOVR�
FKRLFH�IRU�LQLWLDO�WUHDWPHQW�DIWHU�VXUJHU\�DQG�VXUJLFDO�DSSURDFK�
DV�ZHOO�����

7KH�DLP�RI�WKH�VWXG\�ZDV�WR�LGHQWLI\�UDWH�RI�/10�LQ�SDWLHQWV�ZLWK�
SHOYLF�DQG�SDUDDRUWLF�O\PSK�QRGH�LQYROYHPHQW�LQ�FDVHV�RSHUD-
WHG�IRU�FHUYLFDO�FDQFHU�DQG�WKH�IDFWRUV�GHWHUPLQLQJ�WKHP�

7KH� FHUYLFDO� FDQFHU� SDWLHQWV�ZKR� XQGHUZHQW� UDGLFDO� K\VWHUH-
FWRP\� DFFRUGLQJ� WR� WKH� :HUWKHLP�2NDED\DVKL� ZLWK� ELODWHUDO�
SHOYLF� DQG� SDUDDRUWLF� O\PSKDGHQHFWRP\� HYDOXDWHG� EHWZHHQ�
����������DW�VLQJOH�J\QHFRORJLF�RQFRORJ\�FHQWHU�DQG�SHUPLWWHG�
DVVHVVPHQW�RI� WKH�QRGDO� VWDWXV��:RPHQ�ZLWK�VWDJH� ,%�±,,$��
FHUYLFDO� FDQFHU� ZKR� XQGHUZHQW� D� UDGLFDO� K\VWHUHFWRP\� ZLWK�
DYDLODEOH� UHVXOWV� IRU�SHOYLF�DQG�SDUDDRUWLF� O\PSK�QRGH�VWDWXV��
HSLWKHOLDO�DQG�QRQ�HSLWKHOLDO� W\SHV�DQG� UHFHLYHG�DQ\�QHRDGMX-
YDQW�FKHPRWKHUDS\�DV�ZHOO�DV�QR�V\QFKURQRXV�PDOLJQDQFLHV�DW�
GLDJQRVLV�ZHUH�HOLJLEOH�IRU�WKLV�VWXG\��,Q�SDWLHQWV�ZKR�UHFHLYHG�
QHRDGMXYDQW� FKHPRWKHUDS\� �1$&7�� RU� XQGHUZHQW� H[WUDSHUL-

WRQHDO� RU� WUDQVSHULWRQHDO� O\PSKDGHQHFWRP\�ZLWKRXW� K\VWHUHF-
WRP\�ZHUH�QRW�LQFOXGHG�LQ�WKH�VWXG\��:KLOH�WKRVH�ZLWK�XQNQRZQ�
O\PSK�QRGHV�VWDWXV�ZHUH�H[FOXGHG��

7KLV� VWXG\� ZDV� DSSURYHG� E\� WKH� ORFDO� HWKLFV� FRPPLWWHH�
����������� 'HPRJUDSKLF� DQG� FOLQLFRSDWKRORJLF� FKDUDFWHULVWLFV�
FROOHFWHG�IURP�PHGLFDO�UHFRUGV�LQFOXGHG�DJH��),*2�VWDJH��KLV-
WRORJLF� W\SH��GHSWK�RI�VWURPDO� LQYDVLRQ�� WXPRU�VL]H��FP���/96,�
�DEVHQW�SUHVHQW��� SDUDPHWULDO� LQYROYHPHQW� �DEVHQW�SUHVHQW���
YDJLQDO� LQYROYHPHQW� �DEVHQW�SUHVHQW��� O\PSK�QRGH�VWDWXV��&OL-
QLFDO� VWDJH� DQG� KLVWRORJLFDO� FODVVL¿FDWLRQ�ZHUH� EDVHG� RQ� WKH�
FULWHULD� HVWDEOLVKHG� E\� WKH� UHYLVHG� ),*2� ������ ),*2� �����
VWDJLQJ�ZDV�QRW�XVHG�EHFDXVH�WKH�SDWLHQWV�FRXOG�QRW�EH�HYD-
OXDWHG� ZLWK� SUHRSHUDWLYH� LPDJLQJ� PHWKRGV�� +LVWRSDWKRORJLF�
HYDOXDWLRQV�ZHUH� SHUIRUPHG� DFFRUGLQJ� WR� �����:RUOG�+HDOWK�
2UJDQL]DWLRQ��:+2��FULWHULD������8WHULQH�FHUYLFDO� WXPRUV�ZHUH�
FODVVL¿HG�DV� VTXDPRXV� FHOO� FDQFHU� �NHUDWLQL]LQJ�� QRQNHUDWLQL-
]LQJ�� SDSLOODU\�� ZDUW\�� YHUUXFRXV�� EDVDORLG�� O\PSKRHSLWKHOLDO���
DGHQRFDUFLQRPD��HQGRFHUYLFDO��PXFLQRXV��HQGRPHWULRLG��FOHDU�
FHOO��VHURXV��PHVRQHSKULF��DQG�YLOORJODQGXODU��DQG�RWKHU�W\SHV�
�DGHQRVTXDPRXV�� QHXURHQGRFULQH�� XQGLIIHUHQWLDWHG�� DGHQRLG�
EDVDO�DQG�DGHQRLG�F\VWLF���$OO�SDWLHQWV�KDG�D�FRPSOHWH�ELODWHUDO�
SHOYLF�O\PSKDGHQHFWRP\�DORQJ�WKH�FRPPRQ��WKH�H[WHUQDO�DQG�
WKH�REWXUDWRU�IRVVDH��,Q�DGGLWLRQ��SDUDDRUWLF�O\PSKDGHQHFWRP\�
ZDV�SHUIRUPHG�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKH�¿HOG�IRU�FKHPR-
UDGLDWLRQ��7KH�GHSWK�RI�FHUYLFDO�VWURPDO�LQYDVLRQ�ZDV�PHDVXUHG�
LQ�PLOOLPHWHUV�DQG�WKHQ�ELVHFWHG��:H�GH¿QHG�GHHS�FHUYLFDO�VWUR-
PDO�LQYDVLRQ�DV�D�WXPRU�LQYDGLQJ�WKH�RXWHU�KDOI�RI�WKH�FHUYLFDO�
VWURPD��5LVN�IDFWRUV�RI�/10�ZHUH�GHWHUPLQHG�E\�XQLYDULDWH�DQG�
PXOWLYDULDWH�DQDO\VHV��

'DWD�UHFRUGLQJ�DQG�VWDWLVWLFDO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�
WKH� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO� 6FLHQFHV� �,%0� 6366�
,QF�� &KLFDJR�� ,/�� 86$�� YHUVLRQ� ������ 7KH� QRUPDOLW\� RI� FRQWL-
QXRXV� YDULDEOH� GLVWULEXWLRQV�ZDV� HYDOXDWHG� XVLQJ� WKH� .ROPR-
JRURY�6PLUQRY� WHVW�� &DWHJRULFDO� YDULDEOHV� DUH� H[SUHVVHG� DV�
QXPEHU� DQG� SHUFHQWDJH� DQG�ZHUH� DQDO\]HG� XVLQJ�3HDUVRQ¶V�
&KL�VTXDUH� �Ȥ��� WHVW� RU� )LVKHU¶V� H[DFW� WHVW�� DV� DSSURSULDWH��
7KH�0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�WR�DQDO\]H�WKH�GLIIHUHQFH�
EHWZHHQ�VDPSOHV�WKDW�ZHUH�IURP�QRQ�QRUPDO�GLVWULEXWLRQV��0XO-
WLYDULDWH�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�&R[�SURSRUWLRQDO�KD]DU-
GV�PRGHOV��$�PXOWLYDULDWH�DQDO\VLV�PRGHO�ZDV�FUHDWHG�ZLWK�YDUL-
DEOHV�WKDW�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQW�RU�FOLQLFDOO\�VLJQL¿FDQW�LQ�
XQLYDULDWH�DQDO\VLV��+D]DUG�UDWLRV��+5V��ZLWK�����FRQ¿GHQFH�
LQWHUYDOV��&,V��ZHUH�FDOFXODWHG��$�3�YDOXH�RI�OHVV�WKDQ������ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�
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RESULTS

'XULQJ�WKH�VWXG\�SHULRG�����SDWLHQWV�ZLWK�FHUYLFDO�FDQFHU�VWDJHV�,%��,,$��LQFOXGHG��7KH�PHDQ�DJH�RI�SDWLHQWV�DW�GLDJQRVLV�ZDV�
�����\HDUV��UDQJH����������'HPRJUDSKLF�DQG�FOLQLFRSDWKRORJLFDO�FKDUDFWHULVWLFV�RI�WKH�SDWLHQWV�DUH�SUHVHQWHG�LQ�7DEOH���

Table 1.�'HPRJUDSKLF�DQG�FOLQLFRSDWKRORJLFDO�FKDUDFWHULVWLFV�RI�SDWLHQWV��Q�����

7KH�WXPRU�W\SH�ZDV�VTXDPRXV�FHOO�FDUFLQRPD�LQ�������������SDWLHQWV��DGHQRFDUFLQRPD�LQ������������DQG�RWKHU�W\SHV�LQ�����������
7KH�PHDQ�WXPRU�VL]H�ZDV������FP��UDQJH��������FP���7XPRU�VL]H�ZDV�JUHDWHU�WKDQ���FP�LQ�������RI�SDWLHQWV�ZLWK�SHOYLF�O\PSK�
QRGH�PHWDVWDVLV�DQG������SHUFHQW�RI�WKRVH�ZLWK�SDUDDRUWLF�/10��2QH�KXQGUHG�DQG�IRUW\�RQH����������SDWLHQWV�ZHUH�VWDJH�,%������
���������ZHUH�VWDJH�,%������ZHUH�VWDJH�,,$�����������DQG�QLQH��������ZHUH�VWDJH�,,$��DFFRUGLQJ�WR�),*2������FULWHULD��0HGLDQ�
QXPEHU�RI�UHPRYHG�O\PSK�QRGHV�ZDV����DQG�UDQJHG�EHWZHHQ����DQG������

3DWLHQWV�ZLWK�PHWDVWDWLF�O\PSK�QRGHV�LQ�SHOYLF�UHJLRQ�ZDV��������������LQ�RQO\�SDUD�DRUWLF�UHJLRQ�ZDV������������,Q�DOO�SDWLHQWV�
ZLWK�SDUDDRUWLF�O\PSK�QRGH�PHWDVWDVLV��SHOYLF�O\PSK�QRGH�PHWDVWDVLV�ZDV�DOVR�REVHUYHG��8QLYDULDWH�DQDO\VLV�LQGLFDWHG�WKDW�SDUD-
PHWULDO�LQYROYHPHQW��YDJLQDO�LQYROYHPHQW��'6,��/96,��WXPRXU�VL]H!��FP�ZHUH�SUHGLFWLYH�IDFWRUV�IRU�SHOYLF�O\PSK�QRGH�PHWDVWDVLV��
+RZHYHU��PXOWLYDULDWH�DQDO\VLV�UHYHDOHG�WKDW�WKH�SDUDPHWULDO�LQYROYHPHQW��KD]DUG�UDWLR�>+5@������������FRQ¿GHQFH�LQWHUYDO�>&,@��

Factors Mean ± SD Median (range)
Age (year) 52.30±11.29 52 (26-81)
Tumor size (cm) 3.54±1.57 3.5 (0.5-9.0)
Number of removed pelvic lymph node 40.47±14.00 39 (10-81)
EƵŵďĞƌ�ŽĨ�ƌĞŵŽǀĞĚ�ƉĂƌĂĂŽƌƟĐ�ůǇŵƉŚ�ŶŽĚĞ 15.82±9.01 14 (2-53)
Number of total lymph node 56.29±20.81 52 (12-119)

n %
FIGO 2009 stage IB1 141 66.5

IB2 34 16.0
IIA1 28 13.2
IIA2 9 4.2

Tumor type Squamous cell carcinoma 161 74.5
Glandular tumors and pre-

cursors

48 22.2

Other types 3 1.4
Parametrial involvement EĞŐĂƟǀĞ 178 84.6

WŽƐŝƟǀĞ 34 15.4
Lymphovascular space inva-

sion 

EĞŐĂƟǀĞ 67 32.9

WŽƐŝƟǀĞ 145 67.1
Stromal invasion чϭͬϮ� 47 24.1

хϭͬϮ 164 75.9
Vaginal involvement EĞŐĂƟǀĞ 157 74.5

WŽƐŝƟǀĞ 55 25.5
DĞƚĂƐƚĂƟĐ�ůǇŵƉŚ�ŶŽĚĞƐ�ƐŝƚĞƐ Pelvic 81 38.2

WĞůǀŝĐ�ĂŶĚ�ƉĂƌĂĂŽƌƟĐ 17 8.0
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�����������S �������DQG�/96,��>+5@������������>&,@�������������S �������ZHUH�LQGHSHQGHQW�ULVN�IDFWRUV�IRU�SHOYLF�/10�ZLWK�FHUYLFDO�
FDQFHU�SDWLHQWV�7KH�XQLYDULDWH�DQG�PXOWLYDULDWH�DQDO\VLV�FRPSDULQJ�WKH�SHOYLF�O\PSK�QRGHV�VWDWXV�DUH�VKRZQ�LQ�7DEOH����

Table 2��,QGHSHQGHQW�ULVN�IDFWRUV�IRU�SHOYLF�O\PSK�QRGH�PHWDVWDVLV��Q�����

PLND (+)

n: 81

PLND (-)

n:131

p 95% CI p

Age 50.14±9.69 53.63±12.02 0.058

Number of removed 

pelvic lymph node 

41.19±13.55 40.36±14.11 0.797

Number of removed 

ƉĂƌĂĂŽƌƟĐ�ůǇŵƉŚ�

node

14.82±6.12 15.95±9.34 0.628

Parametrial involve-

ment

23 (28.4) 11 (8.4) <0.001 2.75 (1.18-6.40) 0.019

Stromal invasion 

хϭͬϮ

74 (91.4) 90 (68.7) <0.001 2.07 (0.72-5.94) 0.179

Vaginal involvement 28 (34.6) 27 (20.6) 0.024 1.15 (0.57-2.32) 0.702

Vaginal surgical mar-

ŐŝŶ�ƉŽƐŝƟǀŝƚǇ

9 (11.1) 10 (7.6) 0.389

Pathology (non-SCC) 20 (24.7) 31 (23.7) 0.865

LVSI 71 (87.7) 74 (56.5) <0.001 3.83 (1.76-8.38) 0.001

dƵŵŽƌ�ƐŝǌĞшϮĐŵ 76 (93.8) 100 (76.3) 0.001 1.94 (0.58-6.54) 0.283
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8QLYDULDWH�DQDO\VLV�LQGLFDWHG�WKDW�SDUDPHWULDO�LQYROYHPHQW��YDJLQDO�LQYROYHPHQW��/96,�ZHUH�SUHGLFWLYH�IDFWRUV�IRU�SDUDDRUWLF�/10��
$IWHU�DGMXVWLQJ�IRU�RWKHU�YDULDEOHV�RQO\�SDUDPHWULDO�LQYROYHPHQW��>+5@������������>&,@��������������S �������ZDV�IRXQG�WR�EH�LQ-
GHSHQGHQW�ULVN�IDFWRU�IRU�SDUDDRUWLF�/10�LQ�SDWLHQWV�ZLWK�FHUYLFDO�FDQFHU��7KH�XQLYDULDWH�DQG�PXOWLYDULDWH�DQDO\VLV�FRPSDULQJ�WKH�
SDUDDRUWLF�O\PSK�QRGHV�VWDWXV�DUH�VKRZQ�LQ�7DEOH���

Table 3. ,QGHSHQGHQW�ULVN�IDFWRUV�IRU�SDUDDRUWLF�O\PSK�QRGH�PHWDVWDVLV��Q�����

PaLND (+)

n: 17

PaLND (-)

n: 195

p 95% CI p

Age 50.94±8.68 52.42±11.50 0.607

Number of removed pelvic lymph 

node

43.33±22.03 40.41±13.91 0.722

EƵŵďĞƌ�ŽĨ�ƌĞŵŽǀĞĚ�ƉĂƌĂĂŽƌƟĐ�

lymph node

18.33±5.51 15.77±9.08 0.722

Parametrial involvement 8 (47.1) 26 (13.3) <0.001 3.62 (1.20-10.98) 0.023

^ƚƌŽŵĂů�ŝŶǀĂƐŝŽŶ�хϭͬϮ 16 (94.1) 148 (75.9) 0.085

Vaginal involvement 9 (52.9) 46 (23.6) 0.008 2.17 (0.73-6.44) 0.164

sĂŐŝŶĂů�ƐƵƌŐŝĐĂů�ŵĂƌŐŝŶ�ƉŽƐŝƟǀŝƚǇ 3 (17.6) 16 (8.2) 0.191

Pathology (non-SCC) 7 (41.2) 44 (22.6) 0.085

LVSI 16 (94.1) 129 (66.2) 0.017 5.44 (0.68-43.42) 0.110

dƵŵŽƌ�ƐŝǌĞшϮĐŵ 15 (88.2) 16 (82.6) 0.550
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,Q�DQ�DWWHPSW�WR�SUHYHQW�XQQHFHVVDU\�PRUELGLW\�RI�VXUJLFDO�VWD-
JLQJ�LQ�WKH�FHUYLFDO�FDQFHU��WKH�IDFWRUV�WKDW�DIIHFW�WKH�/10�KDYH�
EHHQ� LQYHVWLJDWHG� LQ� WKLV� VWXG\�� 7KHUH� DUH� VHYHUDO� WUHDWPHQW�
DSSURDFKHV�IRU�FHUYLFDO�FDQFHU�WUHDWPHQW�FRQVLVWLQJ�RI�VXUJHU\�
DQG� UDGLRWKHUDS\� �ZLWK� RU� ZLWKRXW� FRQFXUUHQW� FKHPRWKHUDS\���
3DWLHQWV� ZLWK� SRVLWLYH� O\PSK� QRGH� LQYROYHPHQW� DIWHU� VXUJHU\�
DQG�SDWLHQWV�ZLWK�SUHGLFWHG�O\PSK�QRGH�SRVLWLYLW\�DUH�UHIHUUHG�WR�
DGMXYDQW�WUHDWPHQWV��,Q�RXU�VWXG\��3DUDPHWULDO�LQYROYHPHQW�DQG�
/96,�IRU�SHOYLF�/10�DQG�3DUDPHWULDO�LQYROYHPHQW�IRU�SDUDDRUWLF�
/10�ZHUH�SUHGLFWRUV�LQ�SDWLHQWV�ZLWK�FHUYLFDO�FDQFHU�SDWLHQWV��

3DUDPHWULDO� LQYROYHPHQW�ZDV� IRXQG� WR� EH� WKH�RQO\� VLJQL¿FDQW�
FOLQLFRSDWKRORJLFDO�SUHGLFWRU�IRU�WKH�SUHVHQFH�RI�ERWK�SHOYLF�DQG�
SDUDDRUWLF�/10��ZKLFK�DUH�DVVRFLDWHG�ZLWK�D�SDUWLFXODUO\�SRRU�
SURJQRVLV������3DUDPHWULDO�LQYROYHPHQW�KDV�DOUHDG\�EHHQ�GHVF-
ULEHG�DV�ULVN�IDFWRUV�LQ�RWKHU�VWXGLHV�DQG�LV�SDUW�RI�ULVN�LGHQWL¿-
FDWLRQ�������'X�HW�DO��LGHQWL¿HG�SDUDPHWULDO�LQYROYHPHQW�DV�WKH�
RQO\�UHODWHG�IDFWRU�RI�/10�LQ�FHUYLFDO�FDQFHU�SDWLHQWV�������7KLV�
UHVXOW�ZDV�VLPLODU� WR� WKH� UHSRUWV�RI� /LX�HW� DO�� WKDW�SDUDPHWULDO�
LQYROYHPHQW��/96,�DQG� WKH�GHSWK�RI� FHUYLFDO� VWURPDO� LQYDVLRQ�
DUH�LQGHSHQGHQW�ULVN�IDFWRUV�IRU�SHOYLF�/10��3DWLHQWV�ZLWK�SD-
UDPHWULDO�LQYROYHPHQW�KDG�D���WLPHV�KLJKHU�ULVN�RI�SHOYLF�/10�
WKDQ� SDWLHQWV�ZLWKRXW� SDUDPHWULDO� LQYROYHPHQW� ������+RZHYHU��
1DUD\DQ�HW�DO��IRXQG�WKDW�RQO\�XWHULQH�LQYDVLRQ�DSSHDUHG�WR�EH�
DVVRFLDWHG� ZLWK� DQ� LQFUHDVHG� ULVN� RI� /10� LQ� FHUYLFDO� FDQFHU�
������.ÕOÕo�HW�DO��FRQFOXGHG� WKDW�/10��/96,�DQG�YDJLQDO� LQYRO-
YHPHQW�DUH�ULVN�IDFWRUV�IRU�SDUDPHWULDO�LQYROYHPHQW��7KHUHIRUH��
OHVV�UDGLFDO�VXUJLFDO�DSSURDFKHV�FDQ�EH�DSSOLHG�WR�SDWLHQWV�ZLWK�
HDUO\�VWDJH�FHUYLFDO�FDQFHU�SDWLHQWV�VXFK�DV�QHJDWLYH�/10�DQG�
/96,�������,Q�RXU�VWXG\��ZH�KDYH�VKRZQ�WKDW�3DUDPHWULDO�LQYRO-
YHPHQW�LV�DQ�LQGHSHQGHQW�SUHGLFWRU�IRU�WKH�SHOYLF�DQG�SDUDDRU-
WLF�/10��7KHUHIRUH��LI�SDUDPHWULDO�LQYROYHPHQW�LV�SUHRSHUDWLYHO\�
VXVSHFWHG� DQG� LQWUDRSHUDWLYHO\� FRQ¿UPHG�� V\VWHPDWLF� O\PSK�
QRGH�GLVVHFWLRQ�ZRXOG�QRW�EH�KLJKO\�UHFRPPHQGHG�

,W�LV�FOHDUO\�HYLGHQW�WKDW�WKH�SUHVHQFH�RI�/96,�ZHUH�LQGHSHQGHQW�
ULVN�IDFWRU�IRU�/10�ZLWK�FHUYLFDO�FDQFHU�SDWLHQWV�������7KHUH�DUH�
VHYHUDO� VWXGLHV� WKDW�DUH� LQ�DJUHHPHQW�ZLWK�RXU� ¿QGLQJV��/L�HW�
DO��GHPRQVWUDWHG� LQ�D�JURXS�RI�����SDWLHQWV� WKDW�SUHVHQFH�RI�
/96,�LQFUHDVHG�WKH�ULVN�RI�/10�������*XOVHUHQ�HW�DO��UHSRUWHG�
WKDW�/96,�DQG�WXPRU�VL]H�����FP��ZHUH�VLJQL¿FDQW�SUHGLFWRU�IRU�
SHOYLF�/10�������2XU�UHVXOWV�VXJJHVWHG�WKDW�LQGHSHQGHQW�SURJ-
QRVWLF�IDFWRUV�IRU�/10�LQFOXGH�/96,�LQ�FHUYLFDO�FDQFHU�SDWLHQWV��
+RZHYHU��ZH�GLG�QRW�¿QG�D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�SHO-
YLF�O\PSK�QRGH�LQYROYHPHQW�DQG�WKH�VL]H�RI�WXPRU�ZKHQ����PP�

LV�GHWHUPLQHG�DV�D�FXW�RII�

7KH�SUHVHQFH�RI�SHOYLF�/10�IRU�WKH�HQWLUH�FRKRUW�ZDV������7KLV�
UDWH�ZDV�KLJKHU�ZKHQ�FRPSDUHG�WR�SUHYLRXV�VWXGLHV��%DWLVWD�HW�
DO��UHSRUWHG�WKH�LQFLGHQFH�RI�3/1�PHWDVWDVLV�LQ�HDUO\�VWDJH�FHU-
YLFDO�FDQFHU�SDWLHQWV�UDQJHV�IURP������WR�������������6DNXUDJL�
HW�DO��HYDOXDWHG�����SDWLHQWV�ZLWK�VWDJH�,%±,,%�FHUYLFDO�FDQFHU�
ZKR�XQGHUZHQW�UDGLFDO�K\VWHUHFWRP\�DQG�V\VWHPDWLF�SHOYLF�DQG�
SDUDDRUWLF�O\PSK�QRGH�GLVVHFWLRQ��7KH\�GHWHFWHG�/10�DW�D�UDWH�
RI�������������7KH�KLJKHU�LQFLGHQFH�RI�/10�LQ�RXU�VWXG\�LV�RI�
JUHDW�LPSRUWDQFH�LQ�WHUPV�RI�HYDOXDWLQJ�ULVN�IDFWRUV�

6HYHUDO�VWXGLHV�KDYH�VXJJHVWHG�WKDW� WKH� WXPRU�VL]H�PLJKW�EH�
PRUH�LPSDFW�LQ�SUHGLFWLQJ�SHOYLF�DQG�SDUDDRUWLF�/10�����������
+RUQ�HW�DO��UHSRUWHG�WKDW�SDWLHQWV�ZLWK�D�WXPRU�VL]H�RI������FP�
UHSUHVHQW�D�ORZ�ULVN�RI�SHOYLF�O\PSK�QRGH�LQYROYHPHQW�������2Q�
WKH�RWKHU�KDQG��<XNVHO�HW�DO��DQDO\]HG�����SDWLHQWV�ZLWK�),*2�
�����VWDJH�,%�FHUYLFDO�FDQFHU��$OWKRXJK�WKH�SRVVLELOLW\�RI�O\PSK�
QRGH�LQYROYHPHQW�LQFUHDVHV�LQ�WXPRUV�ODUJHU�WKDQ���FP��LW�LV�QRW�
DVVRFLDWHG�ZLWK�VXUYLYDO�������,Q�RXU�VWXG\��WKH�WXPRU�VL]H�ZDV�
DERYH���FP�LQ�WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�SHOYLF�DQG�SDUDDRUWLF�
/10� �������DQG� ������ UHVSHFWLYHO\���'HVSLWH� RI� WKLV�� WXPRU�
VL]H�DERYH���FP�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�IRU�ERWK�SHOYLF�
DQG�SDUDDRUWLF�/10�

7KH� GLDJQRVWLF� DFFXUDF\� RI� WKH� LQWUDRSHUDWLYH� IUR]HQ� VHFWLRQ�
WKHVH�FULWHULD�SOD\�DQ� LPSRUWDQW� UROH� LQ� WKHLU�SUDFWLFDO�DSSOLFD-
WLRQ��,Q�D�6XUYHLOODQFH�(SLGHPLRORJ\�DQG�(QG�5HVXOWV��6((5��
DQDO\VLV��5LFKDUG�HW�DO�� LQFOXGHG�����VWDJH�,%�FHUYLFDO�FDQFHU�
SDWLHQWV�ZLWK�SRVLWLYH�/10�DQG�FRPSDUHG�WKH�UDGLFDO�K\VWHUH-
FWRP\� FRPSOHWHG� DQG� DEDQGRQHG� JURXSV�� ,Q� WKDW� VWXG\� WKH\�
IRXQG�VLPLODU���\HDU�VXUYLYDO�UDWHV������YV�������UHVSHFWLYHO\��
S ������������$GGLWLRQDOO\��3KDQHGUD�HW�DO��HYDOXDWHG�WKH�YDOXH�
RI�LQWUDRSHUDWLYH�IUR]HQ�VHFWLRQ�RI�/1�LQ�FHUYLFDO�FDQFHU�SDWLHQWV�
DQG�VKRZHG�KLJK�VHQVLWLYLW\�DQG�VSHFL¿FLW\� �������YV��������
UHVSHFWLYHO\�� ������ ,Q� VSLWH� RI� WKH�PHQWLRQHG� VWXGLHV�� URXWLQH�
IUR]HQ�H[DPLQDWLRQ�LV�QRW�UHFRPPHQGHG�LQ�FHUYLFDO�FDQFHU�SD-
WLHQWV��

$GMXYDQW�UDGLRWKHUDS\�RU�FRQFRPLWDQW�FKHPRUDGLRWKHUDS\�ZDV�
DSSOLHG� WR�FHUYLFDO�FDQFHU�SDWLHQWV�ZLWK�KLJK�ULVN� IDFWRUV�VXFK�
DV� O\PSK�QRGH�PHWDVWDVLV��VXUJLFDO�PDUJLQ�SRVLWLYLW\��DQG�SD-
UDPHWULF�LQYDVLRQ�������:KHQ�SDWLHQWV�ZLWK�FHUYLFDO�FDQFHU�ZKR�
UHFHLYHG�SULPDU\�FKHPRUDGLRWKHUDS\�DQG� WKRVH�ZKR�UHFHLYHG�
DGMXYDQW�WKHUDS\�DIWHU�VXUJHU\�ZHUH�FRPSDUHG��UHFXUUHQFH�DQG�
VXUYLYDO�UDWHV�ZHUH�VLPLODU��ZKLOH�FRPSOLFDWLRQ�UDWHV�ZHUH�KLJKHU�
LQ�WKH�VXUJLFDO�JURXS�������

7KH� OLPLWDWLRQ� RI� WKLV� VWXG\� LV� LWV� UHWURVSHFWLYH� GHVLJQ�� 0DLQ�
VWUHQJWK�RI�RXU�VWXG\�LV�SHUIRUPLQJ�V\VWHPDWLF�O\PSK�QRGH�GLV-

RESULTS'ø6&866,21
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RESULTSREFERENCES

VHFWLRQ�LQ�DOO�SDWLHQWV�JUHDWO\�FRQWULEXWHG�WR�WKH�KRPRJHQL]DWLRQ�
RI�WKH�JURXS��

3ULPDU\�FKHPRUDGLRWKHUDSK\�PD\�EH�SUHIHUUHG�RYHU�VXUJHU\�LQ�
WKH�WUHDWPHQW�RI�FHUYLFDO�FDQFHU�SDWLHQWV�ZLWK�VXVSHFWHG�SDUD-
PHWULDO�DQG�O\PSK�QRGH�LQYROYHPHQW��'XH�WR�WKH�KLJK�LQFLGHQFH�
RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV��VXFK�DV��O\PSKHGHPD��O\PSKR-
F\VWV�� LQIHFWLRQV��QHUYH�DQG�YDVFXODU� LQMXU\��V\VWHPDWLF� O\PSK�
QRGH�GLVVHFWLRQ�LV�QRW�UHFRPPHQGHG�URXWLQHO\������

7KH�SUHVHQWHG�VWXG\�ZDV�FRQGXFWHG�WR�HYDOXDWH�WKH�ULVN�IDFWRUV�
ZKLFK�KDYH�FRQVLGHUDEOH�YDOXH�WR�SUHGLFW�SHOYLF�DQG�SDUD�DRUWLF�
/10�LQ�FHUYLFDO�FDQFHU��,Q�WKH�ODVW�GHFDGH��VHYHUDO�FOLQLFRSDW-
KRORJLFDO� IDFWRUV� LQFOXGLQJ� WXPRU� VL]H��/96,��'6,�� SDUDPHWULDO�
LQYROYHPHQW�KDYH�EHHQ�UHSRUWHG�DV�SUHGLFWRUV�RI�/10�LQ�FHU-
YLFDO� FDQFHU��2XU�GDWD�GHPRQVWUDWHG�D� VWDWLVWLFDOO\� VLJQL¿FDQW�
GLIIHUHQFH�EHWZHHQ�3DUDPHWULDO� LQYROYHPHQW�DQG�IUHTXHQF\�RI�
SHOYLF�DQG�SDUDDRUWLF�/10�LQ�FHUYLFDO�FDQFHU�SDWLHQWV��0RUHR-
YHU��/96,�ZDV�VLJQL¿FDQW�ULVN�IDFWRU�IRU�SHOYLF�/10�

7DNHNXPD�0��.DVDPDWVX�<��.DGR�1��.XML�6��7DQDND�$��7DND-
KDVKL� 1�� HW� DO�� 7KH� LVVXHV� UHJDUGLQJ� SRVWRSHUDWLYH� DGMXYDQW�
WKHUDS\�DQG�SURJQRVWLF�ULVN�IDFWRUV�IRU�SDWLHQWV�ZLWK�VWDJH�,±,,�
FHUYLFDO�FDQFHU��D�UHYLHZ��-RXUQDO�RI�2EVWHWULFV�DQG�*\QDHFR-
ORJ\�5HVHDUFK��������������������

��� 6FKHLGOHU�-��+ULFDN�+��.\OH�.<��6XEDN�/��6HJDO�05��5D-
GLRORJLFDO�HYDOXDWLRQ�RI�O\PSK�QRGH�PHWDVWDVHV�LQ�SDWLHQWV�ZLWK�
FHUYLFDO� FDQFHU�� D� PHWD�DQDO\VLV�� -DPD�� ������������������
����

��� 6HOPDQ�7-��0DQQ�&��=DPRUD�-��$SSOH\DUG�7�/��.KDQ�
.��'LDJQRVWLF�DFFXUDF\�RI�WHVWV�IRU�O\PSK�QRGH�VWDWXV�LQ�SULPDU\�
FHUYLFDO�FDQFHU��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��&PDM��
�������������������

��� .RGDPD�-��6HNL�1��2MLPD�<��1DNDPXUD�.��+RQJR�$��
+LUDPDWVX�<��3URJQRVWLF� IDFWRUV� LQ�QRGH�SRVLWLYH�SDWLHQWV�ZLWK�
VWDJH� ,%�,,%� FHUYLFDO� FDQFHU� WUHDWHG� E\� UDGLFDO� K\VWHUHFWRP\�
DQG�SHOYLF�O\PSKDGHQHFWRP\��,QWHUQDWLRQDO�-RXUQDO�RI�*\QHFR-
ORJ\�	�2EVWHWULFV�����������������

��� 7DNHGD�1��6DNXUDJL�1��7DNHGD�0��2NDPRWR�.��.XZD-
EDUD�0��1HJLVKL�+�� HW� DO��0XOWLYDULDWH� DQDO\VLV� RI� KLVWRSDWKR-
ORJLF� SURJQRVWLF� IDFWRUV� IRU� LQYDVLYH� FHUYLFDO� FDQFHU� WUHDWHG�
ZLWK� UDGLFDO�K\VWHUHFWRP\�DQG�V\VWHPDWLF� UHWURSHULWRQHDO� O\P-
SKDGHQHFWRP\��$FWD�REVWHWULFLD�HW�J\QHFRORJLFD�6FDQGLQDYLFD��
��������������������

��� 7UDWWQHU�0��*UDI�$�+��/D[�6��)RUVWQHU�5��'DQGDFKL�1��

+DDV�-��HW�DO��3URJQRVWLF�IDFWRUV�LQ�VXUJLFDOO\�WUHDWHG�VWDJH�,E±
,,E�FHUYLFDO�FDUFLQRPDV�ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�LPSRUWDQ-
FH�RI�WXPRU�YROXPH��*\QHFRORJLF�RQFRORJ\������������������

��� .LP�3<��0RQN�%-��&KDEUD�6��%XUJHU�5$��9DVLOHY�6$��
0DQHWWD�$��HW�DO��&HUYLFDO�FDQFHU�ZLWK�SDUDDRUWLF�PHWDVWDVHV��
VLJQL¿FDQFH� RI� UHVLGXDO� SDUDDRUWLF� GLVHDVH� DIWHU� VXUJLFDO� VWD-
JLQJ��*\QHFRORJLF�RQFRORJ\�������������������

��� &UHH�,$��:KLWH�9$��,QGDYH�%,��/RNXKHWW\�'��5HYLVLQJ�
WKH�:+2�FODVVL¿FDWLRQ��IHPDOH�JHQLWDO�WUDFW�WXPRXUV��+LVWRSDW-
KRORJ\�������������������

��� 'H�)RXFKHU�7��%HQGLIDOODK�6��2XOGDPHU�/��%ULFRX�$��
/DYRXp�9��9DULQRW�-��HW�DO��3DWWHUQV�RI�UHFXUUHQFH�DQG�SURJQR-
VLV�LQ�ORFDOO\�DGYDQFHG�),*2�VWDJH�,%��WR�,,%�FHUYLFDO�FDQFHU��
5HWURVSHFWLYH�PXOWLFHQWUH�VWXG\�IURP�WKH�)5$1&2*<1�JURXS��
(XURSHDQ�-RXUQDO�RI�6XUJLFDO�2QFRORJ\��������������������

���� 'X� 5�� /L� /�� 0D� 6�� 7DQ� ;�� =KRQJ� 6��:X�0�� /\PSK�
QRGHV�PHWDVWDVLV� LQ� FHUYLFDO� FDQFHU�� LQFLGHQFHV�� ULVN� IDFWRUV��
FRQVHTXHQFHV�DQG�LPDJLQJ�HYDOXDWLRQV��$VLD�3DFL¿F�-RXUQDO�RI�
&OLQLFDO�2QFRORJ\�������������H����H��

���� /LX�<��=KDR�/�-��/L�0�=��/L�0�;��:DQJ�-�/��:HL�/�+��
7KH�QXPEHU�RI�SRVLWLYH�SHOYLF�O\PSK�QRGHV�DQG�PXOWLSOH�JURXSV�
RI�SHOYLF� O\PSK�QRGH�PHWDVWDVLV� LQÀXHQFH�SURJQRVLV� LQ�VWDJH�
,$±,,%� FHUYLFDO� VTXDPRXV� FHOO� FDUFLQRPD�� &KLQHVH� 0HGLFDO�
-RXUQDO����������������������

���� 1DUD\DQ� .�� )LVKHU� 5�� %HUQVKDZ� '�� 6LJQL¿FDQFH� RI�
WXPRU�YROXPH�DQG�FRUSXV�XWHUL�LQYDVLRQ�LQ�FHUYLFDO�FDQFHU�SD-
WLHQWV�WUHDWHG�E\�UDGLRWKHUDS\��,QWHUQDWLRQDO�-RXUQDO�RI�*\QHFR-
ORJLF�&DQFHU�������������

���� .LOLF�&��&DNLU�&��<XNVHO�'��7RNJR]RJOX�1��&RPHUW�*.��
.DUDORN�$��HW�DO��:KLFK�IDFWRUV�SUHGLFW�SDUDPHWULDO�LQYROYHPHQW�
LQ� HDUO\� VWDJH� FHUYLFDO� FDQFHU"� $� 7XUNLVK� PXOWLFHQWHU� VWXG\��
(XURSHDQ�-RXUQDO�RI�2EVWHWULFV�	�*\QHFRORJ\�DQG�5HSURGXFWL-
YH�%LRORJ\����������������

���� =KRX�-��5DQ�-��+H�=�<��4XDQ�6��&KHQ�4�+��:X�6�*��
HW�DO��7DLORULQJ�SHOYLF�O\PSKDGHQHFWRP\�IRU�SDWLHQWV�ZLWK�VWDJH�
,$��� ,%���DQG� ,,$��XWHULQH�FHUYLFDO�FDQFHU��-RXUQDO�RI�&DQFHU��
��������������

���� /L�;��<LQ�<��6KHQJ�;��+DQ�;��6XQ�/��/X�&��HW�DO��'LVW-
ULEXWLRQ�SDWWHUQ�RI� O\PSK�QRGH�PHWDVWDVHV�DQG� LWV� LPSOLFDWLRQ�
LQ�LQGLYLGXDOL]HG�UDGLRWKHUDSHXWLF�FOLQLFDO�WDUJHW�YROXPH�GHOLQH-
DWLRQ�RI� UHJLRQDO� O\PSK�QRGHV� LQ�SDWLHQWV�ZLWK�VWDJH� ,$� WR� ,,$�
FHUYLFDO�FDQFHU��5DGLDWLRQ�2QFRORJ\�����������������

���� *XOVHUHQ� 9�� .RFDHU� 0�� *XQJRUGXN� 2�� 2]GHPLU� ,$��
*RNFX�0��0DUW�(0��HW�DO��3UHRSHUDWLYH�SUHGLFWRUV�RI�SHOYLF�DQG�
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SDUD�DRUWLF�O\PSK�QRGH�PHWDVWDVHV�LQ�FHUYLFDO�FDQFHU��-RXUQDO�
RI�&DQFHU�5HVHDUFK�DQG�7KHUDSHXWLFV������������������

���� %DWLVWD�73��%H]HUUD�$/5��0DUWLQV�05��&DUQHLUR�9&*��
+RZ�LPSRUWDQW�LV�WKH�QXPEHU�RI�SHOYLF�O\PSK�QRGH�UHWULHYHG�WR�
ORFRUUHJLRQDO� VWDJLQJ�RI� FHUYL[� FDQFHU"�(LQVWHLQ� �6DR�3DXOR���
��������������

���� 6DNXUDJL�1��6DWRK�&��7DNHGD�1��+DUH\DPD�+��7DNH-
GD�0��<DPDPRWR�5��HW�DO��,QFLGHQFH�DQG�GLVWULEXWLRQ�SDWWHUQ�RI�
SHOYLF�DQG�SDUDDRUWLF� O\PSK�QRGH�PHWDVWDVLV� LQ�SDWLHQWV�ZLWK�
VWDJHV�,%��,,$��DQG�,,%�FHUYLFDO�FDUFLQRPD�WUHDWHG�ZLWK�UDGLFDO�
K\VWHUHFWRP\��&DQFHU��,QWHUGLVFLSOLQDU\�,QWHUQDWLRQDO�-RXUQDO�RI�
WKH�$PHULFDQ�&DQFHU�6RFLHW\���������������������

���� +DZQDXU� -�� -RKQVRQ� 5-�� %XFNOH\� &�� 7LQGDOO� 9�� ,V-
KHUZRRG� ,�� 6WDJLQJ�� YROXPH� HVWLPDWLRQ� DQG� DVVHVVPHQW� RI�
QRGDO� VWDWXV� LQ� FDUFLQRPD�RI� WKH� FHUYL[�� FRPSDULVRQ� RI�PDJ-
QHWLF� UHVRQDQFH� LPDJLQJ� ZLWK� VXUJLFDO� ¿QGLQJV�� &OLQ� 5DGLRO��
������������������

���� 3DUN�-�<��.LP�'�<��.LP�-�+��.LP�<�0��.LP�<�7��1DP�
-�+��2XWFRPHV�DIWHU� UDGLFDO�K\VWHUHFWRP\�DFFRUGLQJ� WR� WXPRU�
VL]H�GLYLGHG�E\���FP�LQWHUYDO�LQ�SDWLHQWV�ZLWK�HDUO\�FHUYLFDO�FDQ-
FHU��$QQ�2QFRO�������������������

���� +RUQ�/�&��)LVFKHU�8��5DSWLV�*��%LOHN�.��+HQWVFKHO�%��
7XPRU� VL]H� LV� RI� SURJQRVWLF� YDOXH� LQ� VXUJLFDOO\� WUHDWHG� ),*2�
VWDJH�,,�FHUYLFDO�FDQFHU��*\QHFRO�2QFRO��������������������

���� <�NVHO�'��ùDKLQ�(.��hQVDO�0��dDNÕU�&��.ÕOÕo�d��&|-
PHUW�*.��HW�DO��7KH�SURJQRVWLF�IDFWRUV�LQ�����SDWLHQWV�ZLWK�),*2�
�����VWDJH�,%�FHUYLFDO�FDQFHU��:KDW�LV�WKH�UROH�RI�WXPRU�VL]H�RQ�
SURJQRVLV"�(XURSHDQ�-RXUQDO�RI�2EVWHWULFV�	�*\QHFRORJ\�DQG�
5HSURGXFWLYH�%LRORJ\������������������

���� 5LFKDUG� 6'�� .ULYDN� 7&�� &DVWOHEHUU\� $�� %HULZDO� 6��
.HOOH\�,,,�-/��(GZDUGV�53��HW�DO��6XUYLYDO�IRU�VWDJH�,%�FHUYLFDO�
FDQFHU�ZLWK�SRVLWLYH�O\PSK�QRGH�LQYROYHPHQW��D�FRPSDULVRQ�RI�
FRPSOHWHG� YV�� DEDQGRQHG� UDGLFDO� K\VWHUHFWRP\��*\QHFRORJLF�
RQFRORJ\�������������������

���� *XEEDOD�3.��/DLRV�$��:DQJ�=��'KDU�6��3DWKLUDMD�3-��
+DOGDU�.��HW�DO��5RXWLQH�LQWUDRSHUDWLYH�IUR]HQ�VHFWLRQ�H[DPLQD-
WLRQ�WR�PLQLPL]H�ELPRGDO�WUHDWPHQW�LQ�HDUO\�VWDJH�FHUYLFDO�FDQ-
FHU��,QWHUQDWLRQDO�-RXUQDO�RI�*\QHFRORJLF�&DQFHU�������������

���� .LOLF�)��&DNLU�&��<XNVHO�'��.RUNPD]�9��.LP\RQ�&RPHUW�
*��%RUDQ�1��.RF�6��7XUDQ�7��7XUNPHQ�2��$QDO\VLV�RI�WKH�SURJ-
QRVWLF�IDFWRUV�GHWHUPLQLQJ�WKH�RQFRORJLFDO�RXWFRPHV�LQ�SDWLHQWV�
ZLWK�KLJK�ULVN�HDUO\�VWDJH�FHUYLFDO�FDQFHU��-�2EVWHW�*\QDHFRO��
�����)HE�������������

���� )DQIDQL�)��9L]]D�(��/DQGRQL�)��'H�,DFR�3��)HUUDQGLQD�*��
&RUUDGR�*��HW�DO��5DGLFDO�K\VWHUHFWRP\�DIWHU�FKHPRUDGLDWLRQ�LQ�
),*2�VWDJH�,,,�FHUYLFDO�FDQFHU�SDWLHQWV�YHUVXV�FKHPRUDGLDWLRQ�
DQG�EUDFK\WKHUDS\��&RPSOLFDWLRQV�DQG���\HDUV�VXUYLYDO��(XUR-
SHDQ�-RXUQDO�RI�6XUJLFDO�2QFRORJ\��(-62��������������������
���

���� 6LYDQHVDUDWQDP�9��6HQ�'��-D\DODNVKPL�3��2QJ�*��5D-
GLFDO� K\VWHUHFWRP\�DQG�SHOYLF� O\PSKDGHQHFWRP\� IRU� HDUO\� LQ-
YDVLYH�FDQFHU�RI�WKH�FHUYL[²���\HDU�H[SHULHQFH��,QWHUQDWLRQDO�
-RXUQDO�RI�*\QHFRORJLF�&DQFHU������������
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-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

����

7KH�HIIHFW�RI�&29,'����GLVHDVH�GLDJQRVHG�LQ�WKHߔ�UVW�WULPHVWHU�RI�SUHJQDQF\�RQ�REVWHWULF�RXWFRPHV
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���������!%"! #�� ��$��#��"$������#�$ �����()��$�����$�"�������$�������� �#$�$"��� %$� �
PHV�RI�SUHJQDQFLHV�GLDJQRVHG�ZLWK�FRURQDYLUXV������GLVHDVH�LQ�WKH�¿UVW�WULPHVWHU�

�����������������������
�!" #!��$�&������(#�#� ��!�$���$#������ #���'�$��� " ���
YLUXV������GXULQJ�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�DQG�KRVSLWDOL]HG�ZDV�SHUIRUPHG��
��#$�$"���� �!����$� �#������&�"(�������� ��$��� %$� ��#�'�"��"�! "$������$���� ��
ORZLQJ�ZHHNV�RI�SUHJQDQF\�

���������:H� LQFOXGHG�VHYHQW\�¿YH�SDWLHQWV� LQ� WKH�VWXG\��7KH�PHDQ�DJH�RI�SUHJ�
QDQW�ZRPHQ��FRURQDYLUXV������SRVLWLYH��ZDV������\HDUV��DQG�WKH�PHDQ�JHVWDWLRQDO�
ZHHN�ZDV�����ZHHNV��7KH�PHDQ�GHOLYHU\�ZHHN�ZDV�������������7ZHQW\�VHYHQ�RI�
WKH�SDWLHQWV�KDG�SUHWHUP�GHOLYHU\��7KHUH�ZDV�QR�QHRQDWDO�FRURQDYLUXV������SRVLWL�
YLW\�DPRQJ�DOO�WKH�FDVHV�LQ�DQ\�EDELHV��)LIWHHQ�RI�WZHQW\�QLQH�SDWLHQWV�ZLWK�VHYHUH�
&RYLG����UHVXOWHG�LQ�SUHWHUP�GHOLYHU\�

������������3UHJQDQW�ZRPHQ�ZLWK�VHYHUH�FRURQDYLUXV�����LQ�WKHLU�¿UVW�WULPHVWHU�
�"���$������"�"�#�� ��!"���$%"����"$�����$"�%$�"������$������$�������!�"���$���� �!���
FDWLRQV��


�! ������&29,'�����6DUV�&RY���DQG�SUHJQDQF\��&RURQDYLUXV������ LQ� WKH�¿UVW�
$"���#$�"���"���$%"����"$�


�

���#��%X�PDNDOHQLQ�DPDFÕ��LON�WULPHVWHUGH�NRURQDYLU�V������KDVWDOÕ÷Õ�WDQÕVÕ�DODQ�
JHEHOLNOHULQ�PDWHUQDO��IHWDO�YH�REVWHWULN�VRQXoODUÕQÕ�DQDOL]�HWPHNWLU�

	���#�����$���������*HEHOL÷LQ�LON��o�D\ÕQGD�&29,'����WDQÕVÕ�NRQDQ�YH�KDVWDQH\H�
\DWÕUÕODQ�KDVWDODUÕQ�SURVSHNWLI�DQDOL]L�\DSÕOGÕ��*HEHOL÷LQ�VRQUDNL�KDIWDODUÕQGD�REVWHWULN�
NRPSOLNDV\RQODU��GR÷XP�YH�QHRQDWDO�VRQXoODU�UDSRU�HGLOGL�

����������<HWPLú�EHú�KDVWD\Õ�oDOÕúPD\D�GDKLO�HWWLN��.RYLG����SR]LWLI�RODQ�JHEHOHULQ�
RUWDODPD�\DúÕ������\ÕO��RUWDODPD�JHEHOLN�KDIWDVÕ�����KDIWD�LGL��2UWDODPD�GR÷XP�KDI�
WDVÕ������������LGL��+DVWDODUÕQ���¶VL�HUNHQ�GR÷XP�\DSWÕ��+LoELU�EHEHNWH�W�P�ROJXODU�
DUDVÕQGD�QHRQDWDO�6DUV�&RY���SR]LWLÀL÷L� \RNWX��ùLGGHWOL�&RYLG����KDVWDVÕ� RODQ����
KDVWDQÕQ���¶L�HUNHQ�GR÷XPOD�VRQXoODQGÕ�


���#�� øON� WULPHVWHULQGH�D÷ÕU�&RYLG����RODQ�KDPLOH�NDGÕQODU��HUNHQ�GR÷XP�� LQWUD�
XWHULQ�IHWDO�|O�P�YH�SHULQDWDO�NRPSOLNDV\RQ�DoÕVÕQGDQ�GDKD�\�NVHN�ULVN�DOWÕQGDGÕU�

�������� 
���������� FRYLG����� VDUV� FRY��� YH� JHEHOLN�� LON� WULPHVWÕUGD� FRURQDYL�
UXV�������HUNHQ�GR÷XP


���������"��������������������������6�OH\PDQ�6HUNDQ�.DUDúLQ
��������2EVWHWULFV�DQG�*\QHFRORJ\��+HDOWK�6FLHQFHV�8QLYHUVLW\�%XUVD�<�NVHN�,KWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��%XUVD��7XUNH\
��������VVNDUDVLQ#LFORXG�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

���
��������	�
������
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�����$� � ����������$� ��� " ��&�"%#���#��#������
���	��'�#�
¿UVW�UHSRUWHG�IURP�:XKDQ��+XEHL�3URYLQFH��&KLQD��LQ�'HFHPEHU�
������6LQFH�WKHQ��WKH�LQIHFWLRQ�KDV�VSUHDG�UDSLGO\�DURXQG�WKH�
ZRUOG��7KH�ZRUOG�KHDOWK�RUJDQL]DWLRQ��:+2��GHFODUHG�WKLV�LQIH�
�$� ���#�����'�$(!�� ��� " ��&�"%#���������������"���������
����$���&�"%#�$��$���%#�#����
���	�'�#�������#�&�"����%$��
UHVSLUDWRU\�V\QGURPH�FRURQDYLUXV����6$56�&R9���������

������ " ��&�"%#��� �#���"����&�� !����" '��������!!��"�����
XQGHU� WKH� HOHFWURQ� PLFURVFRSH�� SRVLWLYH�VWUDQG� 51$� YLUXVHV�
�����7R�GDWH�� VHYHQ� W\SHV�RI� FRURQDYLUXVHV�KDYH�EHHQ� LGHQWL�

¿HG�WKDW�FDQ�LQIHFW�KXPDQV��)RXU�RI�WKHP�FDXVH�D�PLOG�FOLQLFDO�
SUHVHQWDWLRQ�ZLWK�FROG�V\PSWRPV��7KH�RWKHU�WKUHH�W\SHV�FDXVH�
#�&�"������ # ��$���#� ��$��� "�#!�"�$ "(� �����$� �#������!����
PLFV�LQ�KXPDQV��&29,'����LV�WKH�VDPH�JURXS�DV�YLUXVHV�WKDW�
FDXVH�VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH���6$56��DQG�0LGGOH�
(DVW�5HVSLUDWRU\�6\QGURPH��0(56���������6$56�&R9���LV�����
JHQHWLFDOO\�VLPLODU� WR�6$56�&R9�DQG�����WR�0(56�&R9������
6$56�ZDV�GHWHFWHG�LQ�)HEUXDU\�������OHDGLQJ�WR������FDVHV�
DQG�����GHDWKV������0(56�HPHUJHG�LQ�������FDXVLQJ�����GH�
DWKV�LQ������LQIHFWHG�FDVHV������$FFRUGLQJ�WR�FXUUHQW�GDWD��PRU�
WDOLW\�UDWHV�KDYH�EHHQ�UHSRUWHG�DV��������LQ�0(56�&R9������
LQ�6$56�&R9��DQG������LQ�&29,'��������
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������	������$�����#�$"��#��$$����(����#�����$��$�����"�#�
SLUDWRU\�GURSOHWV������$OWKRXJK�WKH�GLVHDVH¶V�LQFXEDWLRQ�SHULRG�
LV� ����GD\V�� LW� FDQ� VSUHDG�XS� WR� ���GD\V��+LJK� IHYHU�� FRXJK��
���� #��"$��##� ��� �"��$�� �"�� $�����#$� ������� #(� $��#����
WKH�GLVHDVH��,Q�DGGLWLRQ��P\DOJLD��GLDUUKHD��VPHOO��DQG�WDVWH�GL�
VRUGHUV�DUH�DOVR�TXLWH�MRLQW������$SSUR[LPDWHO\�����RI�LQIHFWLRQV�
LQ�&29,'����DUH�PLOG�RU�DV\PSWRPDWLF������DUH�VHYHUH��UHTX�
LULQJ�VXSSOHPHQWDO�R[\JHQ��DQG����DUH�FULWLFDO�DQG�UHTXLUH�PH�
FKDQLFDO�YHQWLODWLRQ�������'LDJQRVLV�RI�WKH�GLVHDVH�LV�PDGH�E\�
GHWHFWLQJ�YLUDO�51$�IURP�VZDEV�WDNHQ�IURP�WKH�XSSHU�RU�ORZHU�
UHVSLUDWRU\� WUDFW� �QDVRSKDU\Q[�� RURSKDU\Q[�� EURQFKRDOYHRODU�
��&����� $"������� �# �"�$����� �(� !%��$�$�$�&�� "�&�"#�� $"��#�"� �
WLRQ�SRO\PHUDVH�FKDLQ�UHDFWLRQ��T57�3&5��PHWKRG�������/\P�
 �� ������ ��%�� ������ $�"�����($� ������ ���� ����"���� ��&�"�
IXQFWLRQ�WHVWV�DUH�H[SHFWHG�ODERUDWRU\�UHVXOWV��%LODWHUDO�LQ¿OWUD�
WLRQ� ¿QGLQJV� FDQ� EH� GHWHUPLQHG� LQ�&29,'���� SQHXPRQLD� RQ�
[�UD\�LPDJLQJ������

����%��$�� "������(�� �(#�����������������%����������������#�
��(���%#��#(#$����������$#�$��$����"��#��$���"�#�������� ����$��
RQV�IURP�UHVSLUDWRU\�WUDFW�LQIHFWLRQV��H�J���GLDSKUDJP�HOHYDWLRQ��
LQFUHDVHG�R[\JHQ�FRQVXPSWLRQ��DQG�HGHPD�RI�WKH�UHVSLUDWRU\�
WUDFW�PXFRVD�� ������+RZHYHU�� WKHUH� LV�VWLOO� OLPLWHG�GDWD�RQ� WKH�
FOLQLFDO� FRQVHTXHQFHV�RI�&29,'���� LQ�SUHJQDQW�ZRPHQ��7KH�
HIIHFWV�RI�6$56�&R9���LQIHFWLRQ�RQ�REVWHWULF�RXWFRPHV�DQG�LWV�
SDWKRSK\VLRORJ\�DUH�QRW�\HW�FOHDU��6RPH�YDULDQWV�KDYH�KLJKHU�
HIIHFWV�GXH�WR�HDVLHU�WUDQVLWLRQ��,Q�D�VWXG\��SUHYDULDQW�DQG�SRVW�
&�"���$� �"���#�'�"����� �"��������$�����%"#�����$�����#��#��
������#$�$"����%$����#���� "�����$�'��������$��� �#$�&�"���$�
&29,'����SHULRG�VKRZHG�D�PRUH�XQIDYRUDEOH�SURJQRVLV�������

������%"#�����$�����#��#���
������	��������#$�$"����%$����#�
PD\�GLIIHU�EHWZHHQ�SUHJQDQF\�WULPHVWHUV��(YHQ�LQ�SUHJQDQW�ZR�
����'��������$���&����(�����$�� "�����#����'�"#����%"#�����
WKH�GLVHDVH�FDQ�EH�VHHQ�������3UHYLRXV�VWXGLHV�KDYH�UHSRUWHG�
�����"�$�#������&�"#�� "������(��%$����#�#%����#� "�$�"�����
ERU��SUHPDWXUH�UXSWXUH�RI�PHPEUDQHV��3520���DQG�FHVDUHDQ�
����&�"(� ��� "�����$�'�����'�$��
������	� �����$������# ����
DOO\� LQ� WKH� ODVW� WULPHVWHU� ���������7KHUHIRUH�� SUHJQDQW�ZRPHQ�
����$���"���'��"�#�#��%���������#���"��� �$��$����"�#���"�% #�
LQ�WKH�FXUUHQW�&29,'����SDQGHPLF��&XUUHQWO\��ZH�KDYH�OLPLWHG�
LQIRUPDWLRQ�DERXW� WKH�FRXUVH�RI�&29,'����GXULQJ� WKH�¿UVW� WUL�
PHVWHU�RI�SUHJQDQF\�DQG�REVWHWULF�RXWFRPHV��

���#��"$���������()�#�$�����$�"�������$����������#$�$"����%$����#�
RI�SUHJQDQFLHV�GLDJQRVHG�ZLWK�&29,'����LQ�WKH�¿UVW�WULPHVWHU�

�

3DWLHQWV�GLDJQRVHG�ZLWK�&29,'����E\�5HDO�WLPH�3&5�GXULQJ�
WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�LQ�D�WHUWLDU\�FHQWHU�EHWZHHQ�0DU�
�������������������"����������"����&���$"��$���$�'�$����#�
SLWDOL]DWLRQ�ZHUH�SURVSHFWLYHO\�HYDOXDWHG��0DWHUQDO�DJH��JHVWD�
$������'���������"�$�"(�$�#$#�����������#(� $��#�� %�����"(�
��
"�#%�$#������#�&�"�$(���� �����$������� �$���$#��$�������#�#�'�"��
UHFRUGHG��2EVWHWULF�FRPSOLFDWLRQV�DQG�RXWFRPHV��QHRQDWDO�RXW�
FRPHV�ZHUH�UHFRUGHG�LQ�WKH�IROORZLQJ�ZHHNV�RI�SUHJQDQF\��7KH�
UHVXOWV�RI����SDWLHQWV�ZKR�FRQWLQXHG�WKHLU�SUHJQDQF\�IROORZ�XSV�
LQ�WKH�H[DFW�FHQWHU�ZHUH�HYDOXDWHG��7KH�ORFDO�HWKLFV�FRPPLWWHH�
DSSURYHG�WKLV�VWXG\�ZLWK�QXPEHUHG������.$(.����������������
DQG�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IRU�WKH�VWXG\��(OLJLELOLW\�FUL�
WHULD� LQFOXGHG� ODERUDWRU\�GLDJQRVHG� &29,'����� ¿UVW� WULPHVWHU�
�����Z�� SUHJQDQF\� DW� SUHVHQWDWLRQ�� 3UHJQDQW� ZRPHQ� ZKRVH�
 "������(������'�% ��"�����&�"(���$����%�����$����"�������'�"��
H[FOXGHG�IURP�WKH�VWXG\�

�)RU�WKH�GH¿QLWLRQ�DQG�FOLQLFDO�FODVVL¿FDWLRQ�RI�WKH�&RYLG����GL�
VHDVH��WKH�JXLGHOLQHV�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�DQG�WKH�
0LQLVWU\�RI�+HDOWK�RI� WKH�5HSXEOLF�RI�7XUNH\�ZHUH� WDNHQ�DV�D�
VRXUFH���������

6WDWLVWLFDO� DQDO\VHV� ZHUH� SHUIRUPHG� XVLQJ� 6366� YHUVLRQ� ���
�,%0�&RUS��$UPRQN��1<��86$���0HDQ��RU�PHGLDQ�YDOXHV�ZHUH�
XVHG�IRU�GHVFULSWLYH�YDULDEOHV�DFFRUGLQJ�WR�GDWD��1XPEHUV�DQG�
SHUFHQWDJHV�ZHUH�XVHG�IRU�FDWHJRULFDO�GDWD��7KH�SDWLHQWV�ZHUH�
JURXSHG� DFFRUGLQJ� WR� WKH� VHYHULW\� RI� WKHLU� GLVHDVHV�� 6KDSLUR�
����� $�#$� '�#� %#��� $�� ��$�"����� $��� ��#$"��%$����� ���� 
����
:KLWQH\�8�RU�FKL�VTXDUH� WHVWV�ZHUH�DSSOLHG� WR�GHWHUPLQH� WKH�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV��3�YDOXH�������ZDV�FRQVLGHUHG�
VLJQL¿FDQW�

:H�LQFOXGHG�VHYHQW\�¿YH�SDWLHQWV�ZKR�PHW�RXU�LQFOXVLRQ�FULWHULD�
DW�WKH�WLPH�RI�WKH�VWXG\��'HPRJUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWL�
�#����'�����'���'�"����%���$����� �#�$�&����"�
�&����	��%"����
WKH�¿UVW�WULPHVWHU�DUH�JLYHQ�LQ�7DEOH���

����

�����
�

MAKALE G
ER� 

ÇEK�L
M�
�T
�R

��������
��������������������
�����
���
��
����
�����������



1562

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

���	

���	�������
�	���
�����������������
�������������������������

7KH�PHDQ�DJH�RI�WKHVH�SUHJQDQW�ZRPHQ�ZDV������\HDUV��DQG�WKH�PHDQ�JHVWDWLRQDO�ZHHN�ZDV�����ZHHNV��7KH\�VWD\HG�LQ�WKH�
KRVSLWDO�IRU�DQ�DYHUDJH�RI���GD\V��DQG�WZHOYH�RI�WKHP�KDG�VHYHUH�LOOQHVVHV��:KLOH�JLYLQJ�RQO\�DQWLELRWLFV�DQG�ORZ�PROHFXODU�ZHLJKW�
KHSDULQ�WR�IRUW\�VHYHQ�SDWLHQWV���������XSRQ�WKH�UHFRPPHQGDWLRQ�RI�WKH�LQIHFWLRXV�GLVHDVHV�VSHFLDOLVW��:H�DOVR�DSSOLHG�DQWLYLUDO�
WKHUDS\�WR������������SDWLHQWV��:H�SHUIRUPHG�SODVPDSKHUHVLV�LQ�RQO\�RQH�SDWLHQW��DQG�VHYHQ�RI�WKH�SDWLHQWV��������QHHGHG�VWH�
URLGV�

:H�SHUIRUPHG�FRPSXWHG�WRPRJUDSK\�RQ�IRUW\�VL[�SDWLHQWV��7ZHQW\�RQH�RI� WKHP�KDG�QRUPDO� LPDJLQJ�¿QGLQJV��ZKLOH�VHYHQWHHQ�
SDWLHQWV���������KDG�JURXQG�JODVV�RSDFLW\��7DEOH�����

7DEOH��� VKRZV� WKH� ODERUDWRU\� SDUDPHWHUV�ZH� HYDOXDWHG� GXULQJ� WKH� ¿UVW� KRVSLWDOL]DWLRQ��0HDQ�KHPRJORELQ� YDOXHV� RI� SUHJQDQW�
ZRPHQ�ZHUH�������J�GO���QHXWURSKLO�YDOXHV�ZHUH�����������PO���DQG�O\PSKRF\WH�YDOXHV�ZHUH�����������PO���:H�ORRNHG�DW�D�VWDQ�
GDUGL]HG�LQIHFWLRQ�SDQHO�IRU�&RYLG����SDWLHQWV��$FFRUGLQJO\��WKH�PHDQ�&�UHDFWLYH�SURWHLQ�YDOXHV�ZHUH������PJ�GO��IHUULWLQ�������QJ�
PO��¿EULQRJHQ�������PJ�GO��DQG�'�GLPHU���J�P/�������LQ�WKH�¿UVW�WULPHVWHU�FRYLG����SRVLWLYH�SUHJQDQW�ZRPHQ��:KLOH�DPLQRWUDQV�
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9DOXHV�DUH�JLYHQ�DV�Q�����XQOHVV�VSHFL¿HG��
�YDOXHV�DUH�JLYHQ�DV�PHDQ��6'
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,Q�WKH�WKLUG�WDEOH��ZH�VHH�WKH�¿QDO�REVWHWULF�UHVXOWV�RI�WKH�SUHJQDQW�ZRPHQ��7KH�PHDQ�ZHHN�RI�GHOLYHU\�ZDV�������������7ZHQW�
\�RQH�SDWLHQWV�KDG�D�YDJLQDO�GHOLYHU\��ZKLOH������������KDG�D�FHVDUHDQ�VHFWLRQ��7ZHOYH���������RI�WKH�SUHJQDQW�ZRPHQ�ZKR�KDG�
FHVDUHDQ�VHFWLRQ�KDG�D�FHVDUHDQ�VHFWLRQ�EHIRUH��DQG����RI�WKHP�������ZHUH�WDNHQ�WR�FHVDUHDQ�VHFWLRQ�GXH�WR�IHWDO�GLVWUHVV�LQGLFD�
WLRQV��2QO\���FDVH�UHVXOWHG�LQ�DQ�HPHUJHQF\�FHVDUHDQ�VHFWLRQ�GXH�WR�GHFRPSHQVDWLRQ�RI�WKH�PRWKHU¶V�YLWDO�VLJQV��7KH�SURJUHVVLQJ�
���������RI�WKH�SUHJQDQW�PRWKHUV�KRVSLWDOL]HG�ZLWK�WKH�¿UVW�WULPHVWHU�&RYLG����SRVLWLYLW\�UHVXOWHG�LQ�SUHWHUP�GHOLYHU\��:KLOH�WKH�¿UVW�
WULPHVWHU�PLVVHG�DERUWLRQ�GHYHORSHG�LQ����������FDVHV��LQWUDXWHULQH�H[�IHWXV�RFFXUUHG�LQ�RQO\�WZR�LQVWDQFHV�LQ�ROGHU�ZHHNV��:H�GLG�
QRW�¿QG�DQ\�QHRQDWDO�6DUV�&RY���SRVLWLYLW\�DPRQJ�DOO�WKH�FDVHV�LQ�DQ\�EDELHV��6HYHQWHHQ�RI�WKH�EDELHV�UHPDLQHG�LQ�WKH�QHRQDWDO�
LQWHQVLYH�FDUH�XQLW�IRU�YDULRXV�RWKHU�UHDVRQV��2QO\�RQH�PDWHUQDO�GHDWK�RFFXUUHG�LQ�WKH�VHYHQW\�¿YH�SDWLHQWV�ZH�IROORZHG��7DEOH����
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:H�GLYLGHG�WKH�GLVHDVH�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�LWV�SQHXPRQLD�DQG�FOLQLFDO�¿QGLQJV�DV�PLOG��PRGHUDWH��DQG�VHYHUH��$FFRU�
GLQJO\��ZH�FRPSDUHG�WKH�PLOG�DQG�PRGHUDWH�VHYHUH�JURXSV�DFFRUGLQJ�WR�SUHJQDQF\�RXWFRPHV��7KH�PHDQ�DJH�RI�PRWKHUV�LQ�WKH�
PLOG�GLVHDVH�JURXS�ZDV�������WKH�PRGHUDWH�VHYHUH�GLVHDVH�JURXS¶V�PHDQ�DJH�ZDV�������:KLOH�WKH�PHDQ�ELUWK�ZHHN�RI�WKH�PLOG�
FRXUVH�&RYLG����JURXS�ZDV�������WKH�PRGHUDWH�VHYHUH�JURXS�JDYH�ELUWK�DW������ZHHNV��,Q�WKH�PRGHUDWH�VHYHUH�GLVHDVH�JURXS��
QRQH�RI�WKH�SUHJQDQW�ZRPHQ�GHOLYHUHG�YDJLQDOO\��DQG�ZH�SHUIRUPHG�FHVDUHDQ�VHFWLRQ�LQ����RI����FDVHV�LQ�WKLV�JURXS��2WKHU�FDVHV�
UHVXOWHG�LQ�DERUWLRQ��:KLOH����RI����SUHJQDQW�ZRPHQ�ZLWK�WKH�PLOG�GLVHDVH�KDG�D�FHVDUHDQ�VHFWLRQ�����KDG�D�YDJLQDO�GHOLYHU\��,Q�
DGGLWLRQ�����RI����FDVHV�ZLWK�VHYHUH�FRXUVH�UHVXOWHG�LQ�SUHWHUP�GHOLYHU\��EXW�WKLV�QXPEHU�ZDV�RQO\������������LQ�WKH�JURXS�ZLWK�
WKH�PLOG�FRXUVH��7DEOH������
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WDOL]HG�SUHJQDQW�ZRPHQ�GXH� WR�6$56�&R9���SRVLWLYLW\� LQ� WKH�
¿UVW�WULPHVWHU�RI�SUHJQDQF\��:H�DOVR�DWWHPSWHG�WR�FRUUHODWH�WKH�
VHYHULW\�RI�WKH�GLVHDVH�ZLWK�WKHVH�RXWFRPHV��2XU�UHVXOWV��

�� ([FHSW�IRU�SULPDU\�FHVDUHDQ�LQGLFDWLRQV��YDJLQDO�GHOL�
YHU\�FDQ�RFFXU�XQOHVV�WKHUH�LV�PDWHUQDO�RU�IHWDO�GLVWUHVV�
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WKH�FRQWUDU\��LQ�D�VWXG\�FRQGXFWHG�ZLWK�D�PRUH�VLJQL¿FDQW�QXP�
EHU� RI� SUHJQDQW�ZRPHQ�� D� SUHWHUP� ELUWK� UDWH� RI� DURXQG� ����
ZDV� UHSRUWHG� DIWHU�&RYLG���� LQIHFWLRQ�� DV� LQ� RXU� UHVXOWV��7KLV�
VWXG\�ZDV�FDUULHG�RXW�ZLWK�����SUHJQDQW�ZRPHQ�DQG�LQFOXGHG�
WKLUG�WULPHVWHU�SUHJQDQW�ZRPHQ��'LIIHUHQWO\��ZH�HYDOXDWHG� WKH�
SUHJQDQW�ZRPHQ�GLDJQRVHG�LQ�WKH�¿UVW�WULPHVWHU��$JDLQ�LQ�WKLV�

���� ������������������������������������������
�������������!��
WLRQ�UDWH�ZDV�IRXQG�WR�EH��������6$56�&R9���ZDV�IRXQG�SRVL�
WLYH�LQ�RQO\�RQH�EDE\�LQ�57�3&5�������,Q�WKHLU�VWXG\��&RVPD�6��
HW�DO��FRQ¿UPHG�WKDW�&RYLG����LV�QRW�DQ�LQGHSHQGHQW�SUHGLFWRU�
RI�HDUO\�SUHJQDQF\�ORVV�������

7R�GDWH��NQRZOHGJH�DERXW�WKH�UHVXOW�RI�PDWHUQDO�6$56�&R9���
����
������������ �������������������������������
 ����
��������
OLPLWHG��3UHJQDQF\� UHVXOWHG� LQ�PLVVHG�DERUWLRQ� LQ�����RI�RXU�
VWXG\�SRSXODWLRQ��2I�WKHVH�������������FRQVLVWHG�RI�ZRPHQ�ZLWK�
VHYHUH�GLVHDVH��)UHLHVOHEHQ�1�OD�&��HW�DO��SXEOLVKHG�DQ�DUWLFOH�
WKDW�VWXGLHG� WKH�¿UVW� WULPHVWHU�6$56�&R9���SRVLWLYH�SUHJQDQW�
ZRPHQ��,Q�WKLV�FRKRUW�VWXG\��WKHUH�ZDV�QR�VLJQL¿FDQW�LQFUHDVHG�
ULVN�RI�SUHJQDQF\�ORVV�LQ�ZRPHQ�ZLWK�SRVLWLYH�DQWLERGLHV��1RQH�
RI�WKH�ZRPHQ�KDG�EHHQ�KRVSLWDOL]HG�IRU�6$56�&R9���LQIHFWLRQ�
������

��������������������������������
�������������������������������
���������������� ����� ��������
� ���
����� ��
�� ������
���������
����������������� ������������� �����������������������������
���
WDH� KDV� QRW� EHHQ� GHPRQVWUDWHG� \HW�� =HQJ� /�� HW� DO�� DQDO\]HG�
WKH� ELUWK� UHVXOWV� RI� ��� SRVLWLYH� SUHJQDQW�ZRPHQ�DQG� VKRZHG�
&RYLG����SRVLWLYLW\�LQ���QHZERUQV��1RQH�RI�WKHVH�WKUHH�LQIDQWV�
������ ���� ��� � ����������� ���� � ������� ��� ���������� � ����
DVSK\[LD�UDWKHU�WKDQ�FRYLG�������,VVXHV�VXFK�DV�YDFFLQDWLRQ�DQG�
SUH��SRVW�H[SRVXUH�SURSK\OD[LV� LQ�GLVHDVH�SUHYHQWLRQ�DUH� VWLOO�
GLVFXVVHG�DQG�ZULWWHQ��6DKLQ�'��HW�DO��VWDWHG�WKDW�WKH�SUHOLPLQDU\�
UHVXOWV� IRU� WKH�DGPLQLVWUDWLRQ�RI�6$56�&R9���YDFFLQHV� LQ� WKH�
SUHJQDQW�SRSXODWLRQ�DUH�SURPLVLQJ������

��� �� �����
������ ���� � ����� ��������� ��������� ��������� ���
PHQ��WKH�RYHUDOO�SHULQDWDO�PRUWDOLW\�UDWH�ZDV�������Q ���������
����
����� ����� ���������������� ���������������������
����
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RI� FRPELQHG� DGYHUVH� IHWDO� RXWFRPHV�ZDV� VLJQL¿FDQWO\� KLJKHU�
ZKHQ� LQIHFWLRQ�RFFXUUHG� LQ� WKH�¿UVW� WULPHVWHU��$OO�QHRQDWDO�GH�
DWKV� ZHUH� FRQVLGHUHG� DGYHUVH� HYHQWV� UHODWHG� WR� SUHPDWXULW\��
2QO\�RQH�RI�����OLYH�ERUQ�QHZERUQV�ZDV�SRVLWLYH�LQ�SRVWQDWDO�
57�3&5�SKDU\QJHDO�VZDEV��7KLV�VWXG\�UHYHDOHG�WKDW�WKH�PDLQ�
�� ������� �������"����������� ����! ����������� !����#� �����
 ����������	��������� ������������$���� � ����������� ������ �����
PDWHUQDO�YHQWLODWRU\�VXSSRUWV��DQG�ORZ�ELUWK�ZHLJKW������

:LWK�WKH�¿QGLQJV�LQ�RXU�VWXG\��ZH�WKLQN�WKDW�¿UVW�WULPHVWHU�PD�
 ��������"������� �"� $���$���������� ����� ��������������� $����
SUHWHUP�ELUWK�� ,Q�DGGLWLRQ��VXSSRUWLQJ� WKH�DERYH� UHVHDUFK��ZH�
��������� �� � ������������ $��������� !������ �����#���� ��#���� ��
�������������� ������������ ��! �������� ������ ����$����������
LQ�PRWKHUV�ZLWK�VHYHUH�GLVHDVH��7KH�PRVW�VLJQL¿FDQW�OLPLWDWLRQ�
����!��� !�$� ���  �� �#����������������$������ ���%����� ��� ���
DQG�ZH�IROORZHG�VLPLODU�SRSXODWLRQV��5HVXOWV�QHHG�WR�EH�UHSOLFD�
WHG�LQ�PRUH�H[WHQVLYH�FRKRUW�VWXGLHV�DV�WKH�SDQGHPLF�LPSDFWV�
HDUO\�SUHJQDQFLHV�ZRUOGZLGH�


����� !�$��������� �������������� ���������!���� ��� ������� ���
�! !����! ���������������� �#���������������#� ����"������
LQ�WKH�OLWHUDWXUH��,W�SURYLGHV�FUXFLDO�LQIRUPDWLRQ�IRU�RQJRLQJ�DQG�
SURVSHFWLYH� SUHJQDQFLHV� GXULQJ� WKLV� SDQGHPLF�� )XWXUH� ODU�
JHU�VFDOH�VWXGLHV�ZLOO�VXSSRUW�WKH�SUHOLPLQDU\�GDWD�SUHVHQWHG�

��������!������������� �#�����#� ����"������"������ ���  �����
¿UVW�WULPHVWHU�DUH�DW�KLJKHU�ULVN�RI�SUHPDWXUH�ELUWK��LQWUDXWHULQH�
IHWDO�GHDWK��DQG�SHULQDWDO�FRPSOLFDWLRQV��7KHUHIRUH��LW�LV�HVVHQ�
 ����  �� ������� ������� � #����� ���� �������� ��"���� ����� ����
��� ���� ����!����� �!���� ���� ����� ��� �� ������ ���� ������$�
PRQLWRU�WKH�ZRPHQ�DW�ULVN�RI�&29,'����

�������	��
7KH�DXWKRUV�UHSRUW�QR�FRQÀLFW�RI�LQWHUHVW��7KLV�UHVHDUFK�GLG�QRW�
UHFHLYH�DQ\�VSHFL¿F�JUDQW�IURP�IXQGLQJ�DJHQFLHV�LQ�WKH�SXEOLF��
FRPPHUFLDO��RU�QRW�IRU�SUR¿W�VHFWRUV�

���� :+2��&RURQDYLUXV�GLVHDVH�������&29,'�����6LWXDWL�
RQ�5HSRUW�±����>,QWHUQHW@��S���±���$YDLODEOH�IURP��KWWSV���ZZZ�
ZKR�LQW�GRFV�GHIDXOW�VRXUFH�FRURQDYLUXVH�VLWXDWLRQ�UHSRUW�
V����������VLWUHS����FRYLG����SGI

���� =KDQJ�<�=��1RYHO������FRURQDYLUXV�JHQRPH��9LURORJL�
FDO�RUJ��������

���� =KX�1��=KDQJ�'��:DQJ�:��/L�;��<DQJ�%��6RQJ�-��HW�
DO��$�QRYHO�FRURQDYLUXV�IURP�SDWLHQWV�ZLWK�SQHXPRQLD�LQ�&KLQD��
������1HZ�(QJODQG�MRXUQDO�RI�PHGLFLQH��������

���� /X�5��=KDR�;��/L�-��1LX�3��<DQJ�%��:X�+��HW�DO��*HQR�
���������� ����� �������������������$�����������"����������
YLUXV�� LPSOLFDWLRQV� IRU� YLUXV�RULJLQV�DQG� UHFHSWRU� ELQGLQJ��7KH�
ODQFHW���������������������±����

���� +XL�'6&��=XPOD�$��6HYHUH�DFXWH�UHVSLUDWRU\�V\QGUR�
PH�� KLVWRULFDO�� HSLGHPLRORJLF�� DQG� FOLQLFDO� IHDWXUHV�� ,QIHFWLRXV�
'LVHDVH�&OLQLFV����������������±����

���� 5DVPXVVHQ�6��6PXOLDQ�-��/HGQLFN\�-��:HQ�7��-DPLH�
VRQ�'-��(QIHUPHGDG�SRU�FRURQDYLUXV�������&29,'±����\�HP�
EDUD]R��OR�TXH�ORV�REVWHWUDV�GHEHQ�VDEHU��5HVHxDV�GH�([SHU�
WRV�����������������±�����

���� <DQ�-��*XR�-��)DQ�&�� -XDQ�-��<X�;��/L� -�� HW� DO��&R�
URQDYLUXV� GLVHDVH� ����� LQ� SUHJQDQW� ZRPHQ�� D� UHSRUW� EDVHG�
RQ�����FDVHV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�J\QHFRORJ\��
����������������H���

���� 0F,QWRVK�.��+LUVFK�06��%ORRP�$��&RURQDYLUXV�GLVHD�
VH�������&29,'������8S7R'DWH�+LUVFK�06�%ORRP�������������

���� +XDQJ�&��:DQJ�<��/L�;��5HQ�/��=KDR�-��+X�<��HW�DO��&OL�
��������� !��������� ��� ������� ���#� ���������"���������"��!��
LQ�:XKDQ��&KLQD��7KH�ODQFHW���������������������±�����

����� *XDQ�:��1L�=��+X�<��/LDQJ�:��2X�&��+H�-��HW�DO��&OLQL�
FDO�FKDUDFWHULVWLFV�RI�FRURQDYLUXV�GLVHDVH������LQ�&KLQD��1HZ�
(QJODQG�MRXUQDO�RI�PHGLFLQH�������������������±����

����� ;X� +�� +XDQJ� 6�� /LX� 6�� 'HQJ� -�� -LDR� %��$L� /�� HW� DO��

"��!� �������  ������������������ ���� ��������!���� ����������
¿UPHG�FDVHV�RI�&29,'����GXULQJ�KRPH�FDUH�ZLWK� LVRODWLRQ��$�
QHZ�UHWURVSHFWLYH�DQDO\VLV�EDVHG�RQ�2�2��$YDLODEOH�DW�6651�
���������������

����� /DQ�/��;X�'��<H�*��;LD�&��:DQJ�6��/L�<��HW�DO��3RVLWL�
YH�57�3&5�WHVW�UHVXOWV�LQ�SDWLHQWV�UHFRYHUHG�IURP�&29,'�����
-DPD�������������������±���

����� 2I�1,��+HDOWK��&RURQDYLUXV�'LVHDVH�������&29,'�����
7UHDWPHQW�*XLGHOLQHV�>,QWHUQHW@��$YDLODEOH�IURP��KWWSV���¿OHV�FR�
YLG��WUHDWPHQWJXLGHOLQHV�QLK�JRY�JXLGHOLQHV�FRYLG��WUHDWPHQW�
JXLGHOLQHV�SGI

����� 6DKLQ� '�� 7DQDFDQ�$��$QXN�$7�� 6LQDFL� 6�� %HVLPRJOX�
%��2OXNOX�'��HW�DO��&RPSDULVRQ�RI�FOLQLFDO�IHDWXUHV�DQG�SHULQD�
 ����! �������� #��������"����� �������� �"����� ��������� ���
SUHJQDQW� ZRPHQ�ZLWK� 6$56�&R9���� DQDO\VLV� RI� ����� FDVHV��
$UFKLYHV�RI�J\QHFRORJ\�DQG�REVWHWULFV�>,QWHUQHW@�������0DU����±
����$YDLODEOH�IURP��KWWSV���SXEPHG�QFEL�QOP�QLK�JRY���������
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����

����� 6DKLQ�'��7DQDFDQ�$��(URO�6$��<XFHO�<HWLVNLQ�)'��%H�
VLPRJOX�%��2]GHQ�7RNDOLRJOX�(��HW�DO��0DQDJHPHQW�RI�SUHJQDQW�
ZRPHQ�ZLWK�&29,'�����$� WHUWLDU\� SDQGHPLF� FHQWHU� H[SHULHQ�
FH�RQ������FDVHV��-RXUQDO�RI�0HGLFDO�9LURORJ\�>,QWHUQHW@�������
0DU� ������������±����$YDLODEOH� IURP�� KWWSV���GRL�RUJ���������
MPY������

����� .KDOLO�$��.DODIDW�(��%HQOLRJOX�&��2¶%ULHQ�3��0RUULV�(��
'UD\FRWW�7��HW�DO��6$56�&R9���LQIHFWLRQ�LQ�SUHJQDQF\��$�V\VWH�

����� �����������
��������������	���������� 	���������������
�
QDQF\�RXWFRPHV��(&OLQLFDO0HGLFLQH������������������

����� -XDQ�-��*LO�00��5RQJ�=��=KDQJ�<��<DQJ�+��3RRQ�/&��
(IIHFW� RI� FRURQDYLUXV� GLVHDVH� ����� �&29,'����� RQ�PDWHUQDO��
SHULQDWDO�DQG�QHRQDWDO�RXWFRPH��V\VWHPDWLF�UHYLHZ��8OWUDVRXQG�
LQ�2EVWHWULFV�	�*\QHFRORJ\���������������±����

����� :+2�&29,'����&DVH�GH¿QLWLRQ� >,QWHUQHW@��$YDLODEOH�
IURP�� KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2������Q�
&R9�6XUYHLOODQFHB&DVHB'H¿QLWLRQ�������

����� $]DS�g�����&29,'���¶GD�KDVWDOÕN�D÷ÕUOÕN�WDQÕPODUÕ�YH�
\DWÕú�NULWHUOHUL��&29,'����*|UHY�*UXEX�*|U�ú�5DSRUX�������

����� 5RVHQ�+��%DUW�<��=ODWNLQ�5��%HQ�6LUD�/��%HQ�%DVKDW�
'��$PLW�6��HW�DO��)HWDO�DQG�3HULQDWDO�2XWFRPH�)ROORZLQJ�)LUVW�
DQG� 6HFRQG�7ULPHVWHU� &29,'���� ,QIHFWLRQ�� (YLGHQFH� IURP� D�
3URVSHFWLYH�&RKRUW�6WXG\��9RO������-RXUQDO�RI�&OLQLFDO�0HGLFLQH�
��������

����� 0DWHUQDO�DQG�SHULQDWDO�RXWFRPHV�RI�SUHJQDQW�ZRPHQ�
ZLWK�6$56�&R9���LQIHFWLRQ��8OWUDVRXQG�LQ�REVWHWULFV�	�J\QHFR�
ORJ\��� WKH�RI¿FLDO� MRXUQDO�RI� WKH� ,QWHUQDWLRQDO� �6RFLHW\�RI�8OWUD�
VRXQG�LQ�2EVWHWULFV�DQG�*\QHFRORJ\�������)HE����������±����

����� &RVPD�6��&DURVVR�$5��&XVDWR�-��%RUHOOD�)��&DURVVR�
0��%RYHWWL�0��HW�DO��&RURQDYLUXV�GLVHDVH������DQG�¿UVW�WULPHV�
WHU�VSRQWDQHRXV�DERUWLRQ��D�FDVH�FRQWURO��VWXG\�RI�����SUHJQDQW�
SDWLHQWV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�J\QHFRORJ\�������
$SU������������H������H���

����� OD�&RXU�)UHLHVOHEHQ�1��(JHUXS�3��+YLLG�.95��6HYHULQ�
VHQ�(5��.ROWH�$0��:HVWHUJDDUG�'��HW�DO��6$56�&R9���LQ�¿UVW�
WULPHVWHU�SUHJQDQF\��D�FRKRUW�VWXG\��+XPDQ�UHSURGXFWLRQ��2[�
IRUG��(QJODQG��������-DQ���������±���

����� =HQJ�/��;LD�6��<XDQ�:��<DQ�.��;LDR�)��6KDR�-��HW�DO��
1HRQDWDO�(DUO\�2QVHW� ,QIHFWLRQ�:LWK�6$56�&R9��� LQ����1HR�
QDWHV�%RUQ�WR�0RWKHUV�:LWK�&29,'����LQ�:XKDQ��&KLQD��-$0$�
3HGLDWULFV� >,QWHUQHW@�� ���������������±��� $YDLODEOH� IURP�� KWW�
SV���GRL�RUJ���������MDPDSHGLDWULFV����������

����� ùDKLQ�'��7DQDoDQ�$��:HEVWHU�61��0RUDOR÷OX�7HNLQ�g��
3UHJQDQF\� DQG� &29,'����� SUHYHQWLRQ�� YDFFLQDWLRQ�� WKHUDS\��
DQG� EH\RQG�� 7XUNLVK� MRXUQDO� RI� PHGLFDO� VFLHQFHV� >,QWHUQHW@��
����� 'HF� ������6,��������±���� $YDLODEOH� IURP�� KWWSV���SXE�
PHG�QFEL�QOP�QLK�JRY���������

����� 'L�0DVFLR�'��6HQ�&��6DFFRQH�*��*DOLQGR�$��*U�QHED�
XP�$��<RVKLPDWVX�-��HW�DO��5LVN�IDFWRUV�DVVRFLDWHG�ZLWK�DGYHUVH�
	����������
���������
���������		�����������������������������
������&29,'������D�VHFRQGDU\�DQDO\VLV�RI�WKH�:$30�VWXG\�RQ�
&29,'�����-RXUQDO�RI�SHULQDWDO�PHGLFLQH����������������±���
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ABSTRACT

Episiotomy is a surgical incision made in the bulbocavernos muscle in the perineum 
WR�IDFLOLWDWH�GLI¿FXOW�GHOLYHULHV�DQG�ZLGHQ�WKH�ELUWK�FDQDO��7KHUH�LV�QRZ�XQLYHUVDO�FRQ-
VHQVXV�WKDW�HSLVLRWRP\�VKRXOG�QRW�EH�URXWLQHO\�SHUIRUPHG��7KH�$&2*�VWDWHV�WKDW�
WKHUH�LV�QR�VSHFL¿F�VLWXDWLRQ�LQ�ZKLFK�DQ�HSLVLRWRP\�LV�QHFHVVDU\��DQG�WKH�GHFLVLRQ�
WR�HSLVLRWRP\�VKRXOG�EH�EDVHG�RQ�FOLQLFDO�MXGJPHQW��)RU�WKLV�UHDVRQ��LW�LV�LQHYLWDEOH�
WR�XVH�REMHFWLYH�PHWKRGV�ZKHQ�PDNLQJ�WKH�GHFLVLRQ�WR�SHUIRUP�HSLVLRWRP\��$FFRU-
GLQJ�WR�UHVHDUFK��PHWKRGV�RI�HYDOXDWLQJ�WLVVXH�HODVWLFLW\��PXVFOH�H[WHQVLELOLW\��DQG�
SHULQHDO�ERG\�OHQJWK�FDQ�EH�XVHG��,W�LV�UHFRPPHQGHG�WKDW�DOO�ZRPHQ�HYDOXDWH�WKH�
YLVFRHODVWLF�SURSHUWLHV�RI�WKH�SHOYLF�ÀRRU�PXVFOHV��HVSHFLDOO\�LQ�WKH�WKLUG�WULPHVWHU��
,Q�WKLV�ZD\��LQGLYLGXDOL]HG�FDUH�ZLOO�EH�SURYLGHG�LQ�WKH�GHOLYHU\�PHWKRG�DQG�WKH�LPS-
OHPHQWDWLRQ�RI�SUHYHQWLYH�VWUDWHJLHV��,Q�DGGLWLRQ��LW�LV�VWDWHG�WKDW�WKDQNV�WR�WKLV�HYD-
OXDWLRQ��LQIRUPDWLRQ�FDQ�EH�JLYHQ�DERXW�KRZ�PHGLRODWHUDO�HSLVLRWRP\�LV�SHUIRUPHG�
DQG�WKH�FDUH�WKDW�VKRXOG�EH�GRQH�DIWHU�ELUWK��7KLV�W\SH�RI�SUHQDWDO�LQIRUPDWLRQ�DOORZV�
for better acceptance of the intervention and real informed consent compared to 
HPHUJHQF\�LQIRUPDWLRQ�DW�WKH�WLPH�RI�GHOLYHU\�
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*ø5øù

'R÷XP�H\OHPL�V�UHVLQFH�NDGÕQODUÕQ�QLWHOLNOL��NDQÕWD�GD\DOÕ��HúLW��
úHINDWOL�YH�VD\JÕOÕ�ELU�EDNÕP�DOPDODUÕ�JHUHNWL÷L�oDOÕúPD�VRQXoOD-
UÕ� YH�SROLWLNDODUÕQ�oR÷XQGD�EHOLUWLOPHVLQH�NDUúÕQ�NDGÕQODUÕQ�oR-
÷XQXQ�JHUHNVL]�P�GDKDOHOHU�YH�ND\JÕ�YHULFL� N|W��PXDPHOHOHU�
\DúDGÕ÷Õ� EHOLUWLOPHNWHGLU�� '�Q\D�6D÷OÕN�gUJ�W�� �'6g�� GR÷XP�
VRQXoODUÕQÕ� L\LOHúWLUPHN�JHUHNoHVL\OH��GR÷XPXQ�¿]\RORMLN�V�UH-
FLQL� EDúODWPDN�� KÕ]ODQGÕUPDN� YH\D� VRQODQGÕUPDN� LoLQ� \DSÕODQ�
JLULúLPOHUGH� KÕ]OÕ� ELU� DUWÕú� ROPDVÕ� YH� JHUHNVL]� GR÷XP� P�GD-
KDOHOHULQLQ� DUWPDVÕ� QHGHQL\OH� LQWUDSDUWXP� EDNÕPÕQ� WHNUDU� HOH�
DOÕQPDVÕ�JHUHNWL÷LQL�EHOLUWPLúWLU� �����%X�P�GDKDOHOHULQ�EDúÕQGD�
HSL]\RWRPL�X\JXODPDVÕ�JHOPHNWHGLU��

*HEHOLN�G|QHPLQGH��SHOYLN�NHPLN�YH�GRNXODUGD�IHW�V�Q�GR÷X-
PXQX�NROD\ODúWÕUPDN�LoLQ�PHNDQLN�GH÷LúOLNOHU�JHUoHNOHúPHNWH-
GLU��%XQD�UD÷PHQ��NDGÕQODUÕQ����¶LQGHQ�ID]ODVÕ�YDMLQD��SHULQHDO�
J|YGH�� OHYDWRU� DQL� NDVODUÕ� YH� DQDO� V¿QNWHU� GDKLO� ROPDN� �]HUH�
SHOYLN� WDEDQÕQ� ELU� YH\D� ELUNDo� E|O�P�QGH� REVWHWULN� WUDYPD\D�
PDUX]�NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�LVH�GR÷XP�\DUDODQPDVÕ��
SHOYLN�D÷UÕ�YH�GLVSDURQL�J|U�OPHNWH�YH�SHOYLN�WDEDQ�ER]XNOXNODUÕ�
LoLQ�SRWDQVL\HO�RODUDN�ELU�ULVN�IDNW|U��ROXúPDNWDGÕU������(SL]\R-
WRPL�� ]RU� GR÷XPODUÕ� NROD\ODúWÕUPDN� YH� GR÷XP�NDQDOÕQÕ� JHQLú-
OHWPHN�LoLQ�SHULQHGH�EXOXQDQ�EXOERNDYHUQRV�NDVD�\DSÕODQ�FHU-
UDKL� NHVL� \DSÕOPDVÕ� LúOHPLGLU� �������(SL]\RWRPL� X\JXODPDVÕQÕQ�
ELULQFLO�DPDFÕ��GR÷XPXQ� LNLQFL�HYUHVL� WDPDPODQÕUNHQ�PDWHUQDO�
YH�QHRQDWDO� WUDYPD�YH�PRUELGLWHQLQ�D]DOWÕOPDVÕGÕU���������.ÕVD�
YDGHGH�VSRQWDQ�SHULQHDO�ODVHUDV\RQODUD�J|UH�GDKD�NROD\�WDPLU�
HGLOGL÷L��SRVWSDUWXP�D÷UÕQÕQ�D]�ROGX÷X�����GHUHFH�ODVHUDV\RQODUÕ�
|QOHGL÷L��X]XQ�YDGHGH�LVH�SHOYLN�WDEDQÕ�NRUXGX÷X��SHOYLN�RUJDQ�
SURODSVXVXQX�D]DOWWÕ÷Õ��FLQVHO�GLVIRQNVL\RQX�YH��ULQHU�IHNDO�LQ-
NRQWLQDQVÕ�|QOHGL÷L�VDYXQXOPDNWDGÕU��������)HW�V�DoÕVÕQGDQ�LVH�
DV¿NVL�� NUDQLDO� WUDYPD�� VHUHEUDO� KHPRUDML�� RPX]� GLVWRVLVLQLQ�
\|QHWLPLQGH�ID\GD�VD÷ODGÕ÷Õ�G�ú�Q�OPHNWHGLU������'R÷XPODUÕQ�
GDKD�oRN�KDVWDQH�RUWDPÕQGD�\DSÕOPD\D�EDúODQPDVÕ��DQWLEL\RWLN�
YH�DQHVWH]L�DODQÕQGDNL�JHOLúPHOHU�VRQXFX������\ÕOÕQGD����RODQ�
HSL]\RWRPL� RUDQÕ� ����� \ÕOÕQGD����¶H� \�NVHOHUHN� JHUHNOLOLNWHQ�
oRN�UXWLQ�ELU�X\JXODPD\D�G|Q�úP�úW�U���������3HULQHDO�UXWLQ�X\-
JXODQPDVÕ�NRQXVXQGD�J�Q�P�]GH�oHOLúNLOL�J|U�úOHU�YDUGÕU��������
����d�QN��\DSÕODQ�DUDúWÕUPDODUGD��úLGGHWOL�SHULQHDO� ODVHUDV\RQ�
ULVNLQL�YH�D÷UÕ\Õ�DUWÕUGÕ÷Õ��LQNRQWLQDQVD��GLVSDURQL\H��\DUD�NRPS-
OLNDV\RQODUÕQD��SHOYLN�WDEDQ�GLVIRQNVL\RQXQD�QHGHQ�ROGX÷X�VDS-
WDQPÕúWÕU� �������1RUPDO�ELU� YDMLQDO�GR÷XPGD�GDKL� NDV� OLÀHULQLQ�
���¶XQGDQ� ID]ODVÕQGD� \ÕUWÕOPD� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X�
ELOJL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� HSL]\RWRPL� X\JXODPDVÕQÕQ� YHUH-
ELOHFH÷L�]DUDU�úDúÕUWÕFÕ�JHOPHPHOLGLU��-LDQJ�YH�DUN��� ������¶QÕQ�

UXWLQ�YH�VÕQÕUODQGÕUÕOPÕú�HSL]\RWRPLQLQ�NDUúÕODúWÕUGÕ÷Õ������NDGÕQ�
��� oDOÕúPD\Õ� LoHUHQ� oDOÕúPDVÕQGD�� VÕQÕUODQGÕUÕOPÕú� HSL]\RWRPL�
X\JXODQDQ�NDGÕQODUGD�����RUDQÕQGD�GDKD�D]�úLGGHWOL�SHULQHDO�
ODVHUDV\RQ�J|U�OG�÷���GLVSDURQL�� LGUDU�NDoÕUPD�YH\D�D÷UÕ�DoÕ-
VÕQGDQ�KLoELU�IDUN�ROPDGÕ÷Õ�EHOLUWLOPHNWHGLU��%X�NDQÕW��HSL]\RWR-
PLQLQ�DUWÕN�UXWLQ�X\JXODPDQÕQ�ELU�SDUoDVÕ�RODUDN�|QHULOPHPHVLQL�
|QHUPHNWHGLU� ����� %X� GR÷UXOWXGD�'6g�� ELU� NXUXPGDNL� HSL]\R-
WRPL�RUDQÕQÕQ����¶X�JHoPHPHVLQH�YH�UXWLQ�X\JXODQPDPDVÕQD�
\|QHOLN�X\DUÕGD�EXOXQPDNWDGÕU�����

.DQÕWD� GD\DOÕ� X\JXODPDODU� UXWLQ� X\JXODQPDVÕQÕ� NHVLQOLNOH� WDY-
VL\H� HWPHPHNWHGLU�� $\UÕFD� HSL]\RWRPLQLQ� UXWLQ� X\JXODPDGDQ�
oÕNDUÕOPDVÕ�YH�VÕQÕUODQGÕUÕOPDVÕQÕ�|QHULUNHQ��JHUHNOL�ROGX÷X�GX-
UXPODUGD�\DSÕOPDVÕQÕ�YH�RQDUÕPÕQÕQ�HQ�NÕVD�]DPDQGD�WDPDP-
ODQPDVÕQÕ�|QHUPHNWHGLU������%XQD�NDUúÕQ�|]HOOLNOH�G�ú�N�YH�RUWD�
JHOLUOL��ONHOHUGH�NDQÕWD�GD\DOÕ�H÷LWLP�HNVLNOL÷L��N�OW�U�YH�JHOHQHN-
VHO�IDUNOÕOÕNODU�YH�úLGGHWOL�SHULQHDO�\DUDODQPD�NRUNXVX�QHGHQL\OH�
\�NVHN�HSL]\RWRPL�RUDQODUÕ�GLNNDW�oHNPHNWHGLU����������

$PHULNDQ�2EVWHWULN�-LQHNRORJODU�.ROHML¶QH��$&2*��HSL]\RWRPL-
QLQ�JHUHNOL�ROGX÷X�EHOLUOL�ELU�GXUXP�ROPDGÕ÷ÕQÕ��HSL]\RWRPL�NDUDUÕ�
NOLQLN� GH÷HUOHQGLUPH� \DSÕOPDVÕ� JHUHNWL÷LQL� EHOLUWPHNWHGLU� ������
$QFDN�OLWHUDW�U�LQFHOHQGL÷LQGH�JHUHNOL�ROGX÷X�GXUXPODUÕQ�QHW�úH-
NLOGH�EHOLUWLOPHGL÷L��|]HOOLNOH�ULMLW�SHULQH�YH�NOLQLN�GH÷HUOHQGLUPH-
QLQ�QDVÕO�\DSÕOPDVÕ�JHUHNWL÷LQH�LOLúNLQ�REMHNWLI�\DQÕWODUÕQ�ROPDGÕ-
÷Õ�J|U�OP�úW�U��%X�GHUOHPH��HSL]\RWRPL�NDUDUÕQÕQ�YHULOPHVLQGH�
NXOODQÕODQ� REMHNWLI� GH÷HUOHQGLUPH� \|QWHPOHULQLQ� LQFHOHQPHVL�
DPDFÕ\OD�\DSÕOPÕúWÕU��

(SL]\RWRPL�8\JXODPDVÖ�LOH�ùOJLOL�*|U�ûOHU�
(SL]\RWRPLQLQ� UXWLQ� RODUDN� \DSÕOPDPDVÕ� JHUHNWL÷L� NRQXVXQGD�
DUWÕN�HYUHQVHO�ELU�¿NLU�ELUOL÷L�EXOXQPDNWDGÕU��%X�NRQXGD�$&2*��
.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�.UDOL\HW�.ROHML��6D÷OÕN�YH�0�NHP-
PHO�%DNÕP�8OXVDO�(QVWLW�V���'6g��5R\DO�$XVWUDOLDQ�DQG�1HZ�
=HDODQG�&ROOHJH� RI� 2EVWHWULFLDQV� DQG�*\QDHFRORJLVWV�� 5R\DO�
&ROOHJH�RI�0LGZLYHV�EXQODUGDQ�VDGHFH�ELUNDoÕGÕU�������2WRULWH�
J|U�úOHULQGHQ�ELUNDoÕ�|UQHNOHQGLULOHFHN�ROXUVD�

'6g��VSRQWDQ�YDMLQDO�GR÷XP�\DSDQ�NDGÕQODUGD�UXWLQ�\D�GD�JH�
QHOGH� HSL]\RWRPL� NXOODQÕPÕQÕ� |QHUPHPHNWHGLU� ����� $PHULFDQ�
&ROOHJH�RI�1XUVH�0LGZLYHV��$&10���YDMLQDO�GR÷XPGD�HSL]\RWR-
PLQLQ�UXWLQ�X\JXODQPDPDVÕ�JHUHNWL÷LQL��EHEH÷LQ�KÕ]OÕ�ELU�úHNLOGH�
GR÷PDVÕ�JHUHNHQ�GXUXPODUGD��DFLO�JHOLúHQ�ELU�GXUXPGD�\D�GD�
V�QQHW�ROPXú�ELU�NDGÕQ� LoLQ�HSL]\RWRPL�|QHULOHELOLU� ������5R\DO�
&ROOHJH�RI�2EVWHWULFLDQV�DQG�*\QDHFRORJLVWV� �5&2*���YDMLQDO�
GR÷XPODUGD�UXWLQ�HSL]\RWRPL�\HULQH�NÕVÕWOD\ÕFÕ��NOLQLV\HQLQ�NDUD-
UÕQD�GD\DOÕ�RODUDN�|QHULOHELOLU������
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(SL]\RWRPL�8\JXODPDVÖ�LoLQ�5LVN�)DNW|UOHUL
(SL]\RWRPL� X\JXODPDVÕ� LOH� LOJLOL� NDQÕWD� GD\DOÕ� X\JXODPDODU� UX-
WLQ�X\JXODQPDVÕQÕ�NHVLQOLNOH�WDYVL\H�HWPHPHNWH��JHUHNOL�ROGX÷X�
GXUXPODUGD�\DSÕOPDVÕQÕ�|QHUPHNWHGLU��(SL]\RWRPL�X\JXODPDVÕ�
LoLQ�ULVN�IDNW|UOHUL�LVH�DúD÷ÕGD�|]HWOHQPLúWLU�

�� 3ULPLSDULWH���������

�� 3UHWHUP�YH\D�SRVWWHUP�H\OHP�����

�� (SLGXUDO�DQDOMH]L���������

�� 2NVLWRVLQ�����

�� (SL]\RWRPL�|\N�V������

�� *�YHQ�YHUPH\HQ�IHWDO�NDOS�KÕ]Õ���������

�� $PQL\RWLN�VÕYÕGD�PHNRQ\XP�����

�� 2PX]�GLVWRVLVL�����

�� 0DNUR]RPL����������J�������

�� *HQo�\Dú������\Dú����������

�� (EH�GÕúÕQGD�ELU�X]PDQGDQ�\DUGÕP�DOPD�����

�� 6HUW�YH�HODVWLN�ROPD\DQ�SHULQH�����

<XNDUÕGD�VÕUDODQDQ�GXUXPODUD�HN�RODUDN�)UHLGPDQ�YH�DUN�������
YH�.R]KLPDQQLO�YH�DUN�������VL\DK�UHQNOL�ROPDQÕQ�HSL]\RWRPL�NR-
UX\XFX�ELU�IDNW|U�ROGX÷XQX�EHOLUWPHNWHGLU��*HVWDV\RQHO�GL\DEHW�
LVH�ED÷ÕPVÕ]�ELU�IDNW|U�RODUDN�NDEXO�HGLOPHNWHGLU�������

(SL]\RWRPL�8\JXODPD�.DUDUÖ
$&2*��HSL]\RWRPLQLQ�JHUHNOL�ROGX÷X�EHOLUOL�ELU�GXUXP�ROPDGÕ÷Õ-
QÕ��HSL]\RWRPL�NDUDUÕ�NOLQLN�GH÷HUOHQGLUPH�\DSÕOPDVÕ�JHUHNWL÷LQL�
EHOLUWPHNWHGLU� ������ *DFKRQ� HW� DO��� �������� ELU� NDGÕQÕQ� SHOYLN�
WDEDQÕQÕQ�HODVWLN�|]HOOLNOHULQLQ�LQ�YLYR�YH�QRQLQYD]LY�WHNQLNOHUOH�
GH÷HUOHQGLUHELOHFH÷LQL�EHOLUWPHNWHGLU�������%X�E|O�PGH�HSL]\R-
WRPL�NDUDUÕ�LoLQ�NXOODQÕODELOHFHN�NOLQLN�GH÷HUOHQGLUPH�\|QWHPOHUL�
DoÕNODQPÕúWÕU��

5XVDYê� YH� DUNDGDúODUÕQÕQ� �������� � \DSPÕú� ROGX÷X� oDOÕúPDGD�
HSL]\RWRPL�X\JXODPDVÕQÕQ�DQD�QHGHQOHUL�DUDúWÕUÕOPÕú�YH�DUDú-
WÕUPDQÕQ�VRQXFXQD�J|UH�HSL]\RWRPL�X\JXODPDVÕQÕQ�HQ�\D\JÕQ�
QHGHQOHUL� RODUDN� SHOYLN� WDEDQ� LúOHY� ER]XNOX÷X�� VHUW� YH� HODVWLN�
ROPD\DQ�SHULQH�J|VWHULOPLúWLU� ������(SL]\RWRPL� NDUDUÕ� LoLQ� NXO-
ODQÕODELOHFHN� REMHNWLI� \|QWHPOHUGHQ� LONL� GRNX� HODVWLNL\HWHVLQLQ�
GH÷HUOHQGLULOPHVLGLU�� 3HOYLN� WDEDQ� NDVODUÕ� LOH� LOJLOL� KD\YDQ� oD-
OÕúPDODUÕ� LQFHOHQGL÷LQGH�� LQVDQD�EHQ]HU�|]HOOLNOHU�J|VWHUHQ�VÕ-
oDQODUÕQ�� JHEHOLN� V�UHVLQFH� NROODMHQ� LoHUL÷LQGHNL� \R÷XQ� DUWÕúD�
ED÷OÕ�RODUDN�SHOYLN�WDEDQ�NDV�OLÀHULQLQ�X]XQOX÷XQGD�DUWÕú�YH�NDV�
VHUWOL÷L�J|U�OG�÷��ELOGLULOPHNWHGLU� ������%X�GXUXP�JHEHOLN�VÕUD-
VÕQGD�NDV�\DSÕVÕQÕ�J�oOHQGLUHQ�¿]\RORMLN�ELU�PHNDQL]PD�RODUDN�
J|U�OPHNWHGLU��g]HOOLNOH�NDV�VHUWOL÷LQGH�DUWÕúÕQ�ODVHUDV\RQ�EDúWD�
ROPDN��]HUH�SHULQH� WUDYPDODUÕQD�NDUúÕ�NRUX\XFX�ELU�PHNDQL]-

PD�ROGX÷X� G�ú�Q�OPHNWHGLU�� øOJL� oHNLFL� RODQ� EDúND� ELU� GXUXP�
LVH�OLI�X]XQOX÷XQGDNL�YH�NDV�VHUWOL÷LQGHNL�EX�GH÷LúLNOLNOHULQ�SHO-
YLN� WDEDQ�NDVODUÕQGD� �NRNVLJHXV�� LOLRNDXGDOLV� YH�SXERNDXGDOLV�
NDVODUÕ��J|U�OPHVLQH�NDUúÕQ�SHULIHULN�NDVWD��\DQL�|Q�WLELDOLV�NDVÕ��
|QHPOL�ELU�GH÷LúLNOLN�PH\GDQD�JHOPHPHVLGLU��%XQXQ�QHGHQL�LVH�
KRUPRQDO� HWNLOHUGHQ� ]L\DGH� SHOYLN� WDEDQ� NDVODUÕQD� X\JXODQDQ�
PHNDQLN�\�NOHQPHGHNL�ORNDO�DUWÕúD�ED÷OÕ�ROGX÷X�G�ú�Q�OPHNWH-
GLU�����������6RQXo�RODUDN�JHEHOLN�V�UHVLQFH�SHOYLN�WDEDQ�NDVOD-
UÕQÕQ�X]XQOX÷X�YH�VHUWOL÷L�DUWDU��%X�GXUXP�GR÷XP�H\OHPL�V�UH-
VLQFH�NDV�\ÕUWÕOPDODUÕQÕ�|QOH\HQ�NRUX\XFX�ELU�V�UHo�RODUDN�NDEXO�
HGLOLU��'R÷XP�V�UHVLQFH�|QHPOL�GHUHFHGH�EDVNÕ�ROGX÷XQGD�YH\D�
JHEHOL÷LQ�QHGHQ�ROGX÷X�EL\RPHNDQLN�YH�¿]\RORMLN�GH÷LúLNOLNOHU�
EDVNÕ\Õ�NDUúÕODPDN�LoLQ�\HWHUOL�ROPDGÕ÷ÕQGD�SHOYLN�WDEDQ�KDVDU-
ODUÕ�PH\GDQD�JHOHELOLU� ������*DFKRQ�HW�DO��� ������¶LQ�JHEHOL÷LQ�
���� KDIWDVÕQGDQ� GR÷XP� H\OHPLQLQ� EDúODPDVÕQD� NDGDU� JHoHQ�
V�UHGH��ED÷�JHYúHNOL÷LQL�GH÷HUOHQGLUGL÷L�SURVSHNWLI�oDOÕúPDGD��
ED÷�JHYúHNOL÷L� \�NVHN�RODQ�NDGÕQODUÕQ�SHOYLN� WDEDQ�NDVODUÕQÕQ�
]D\ÕI�ROPDVÕ�VHEHEL\OH�GDKD�\�NVHN�RUDQGD�DQDO�V¿QNWHU�\DUD-
ODQPD�ULVNL�WDúÕGÕ÷Õ�EHOLUWPLúWLU�������$QFDN�ED÷�JHYúHNOL÷LQGHNL�
DUWÕú� LOH� SHOYLN� WDEDQ� NDV� VHUWOL÷LQGHNL� DUWÕú�PHNDQL]PDODUÕQÕQ�
IDUNOÕ� ROGX÷X� G�ú�Q�OG�÷�QGH�� EX� KLSRWH]L� GR÷UXODPDN� LoLQ�
GR÷UXGDQ�ELU�NDQÕWÕQ�ROPDGÕ÷ÕQÕ��EX�W�U�|Oo�POHULQ�DQDO�V¿QNWHU�
\DUDODQPD� ULVNLQL� WDKPLQ� HWPH\H� \DUGÕPFÕ� ROXS�ROPD\DFD÷ÕQÕ�
EHOLUOHPHN� LoLQ�JHEHOHUGH�SHOYLN� WDEDQ�NDVODUÕQÕQ�EL\RPHNDQLN�
GDYUDQÕúÕQÕQ� LQ�YLYR�GH÷HUOHQGLULOPHVL�JHUHNWL÷L�EHOLUWLOPHNWHGLU�
������.UXJHU�HW�DO���������¶QLQ�JHEH�YH�JHEH�ROPD\DQ�NDGÕQODUGD�
OHYDWRU� DQL� NDVÕQÕQ� HODVWLN� |]HOOLNOHULQL� HODVWRPHWUH� NXOODQDUDN�
GH÷HUOHQGLUGL÷L� oDOÕúPDGD��GR÷XP�VRQUDVÕ� OHYDWRU�DQL�NDVÕQÕQ�
VHUWOL÷LQLQ� GR÷XP� |QFHVL� GH÷HUOHQGLUPH\H� J|UH� GDKD� \�NVHN�
ROGX÷XQX� ELOGLUPLúWLU�� %X� \HQLOLNoL� \DNODúÕPÕQ� GH]DYDQWDMÕ� LVH�
VHUWOLNOHUL�ELUELULQH�]ÕW�PHNDQL]PDGD�RODQ�OHYDWRU�DQL�YH�YDMLQDO�
GXYDU� HODVWLNL\HWLQLQ� ELUOLNWH� GH÷HUOHQGLULOPHVL� ROXS� EX� oHOLúNL�
VHEHEL\OH�JHUHNVL]�P�GDKDOHOHULQ�DUWDELOHFH÷LGLU�������&KHQ�YH�
DUN��� ������� WDUDIÕQGDQ�SHULQHDO�E|OJH�HODVWLNL\HWHVLQLQ� LQ�YLYR�
RODUDN�|Oo�OPHVL�YH�QXOOLSDU�NDGÕQODUGD�X\JXODQDELOLUOL÷LQLQ�WHVW�
HGLOPHVL� DPDFÕ\OD� \DSÕODQ� oDOÕúPDGD�� XOWUDVRQ� HODVWRJUD¿VL�
YH� ELOLQHQ� ELU� VHQWHWLN� UHIHUDQV� PDWHU\DOL� NXOODQÕODUDN� SHULQH-
DO�E|OJH�GRNXVXQXQ�EDVÕQo�HODVWLNL\HWLQ� LQ�YLYR�RODUDN� WDKPLQ�
HGLOPHVLQLQ� P�PN�Q� ROGX÷X� VRQXFXQD� YDUÕOPÕúWÕU� ������ %X�
WHNQL÷LQ�J�oO��\|Q���LQYD]LY�ROPD\DQ�ELU�\DNODúÕPOD�LQ�YLYR�GH-
÷HUOHQGLUPH\H�L]LQ�YHUPHVLGLU��$QFDN�|Oo�P�Q�GR÷UXGDQ�SHOYLN�
WDEDQD�RGDNODQPDPDVÕ�YH�KDQJL�DQDWRPLN�\DSÕQÕQ��NDVODU��YD-
MLQDO�GXYDU�YE���|Oo�OG�÷�Q�Q�ELOLQPHPHVL�VÕQÕUOÕOÕ÷ÕGÕU����������
����� �*DFKRQ�HW� DO��� ������� JHEH�ROPD\DQ� NDGÕQODUGD� OHYDWRU�
DQL�NDVODUÕQÕQ�HODVWLN�|]HOOLNOHULQLQ�GR÷UXGDQ�YH�LQ�YLYR�|Oo�P-
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OHUL� LoLQ�VKHDU�ZDYH�HODVWRJUD¿QLQ�NXOODQGÕNODUÕ� oDOÕúPDGD��EX�
WHNQL÷LQ� NXOODQÕODELOHFH÷LQL� EHOLUWPLúWLU��$QFDN�EX� WHNQLN�KHQ�]�
JHEHOHU� LoLQ� NXOODQÕOPDPÕúWÕU� YH�SHOYLN� WDEDQ�NDV�|Oo�POHULQLQ�
WHNUDUODQDELOLUOL÷L� KDNNÕQGD� YHUL� EXOXQPDPDNWDGÕU� ������5RVWD-
PLQLD�YH�DUNDGDúODUÕQÕQ���������VKHDU�ZDYH�HODVWRJUD¿�XOWUDVRQ�
NXOODQDUDN�LQWUDSDUWXP�SHULQHDO�GRNX�VHUWOL÷LQL�GH÷HUOHQGLUPHN�
DPDFÕ\OD�\DSWÕ÷Õ�oDOÕúPDGD�GR÷XPXQ�HUNHQ�HYUHOHULQGHNL�SUL-
PLSDU� NDGÕQODUÕQ�� GR÷XPXQ� KHUKDQJL� ELU� HYUHVLQGHNL� PXOWLSDU�
NDGÕQODUD�YH�GR÷XPXQ�JHo�HYUHVLQGHNL�SULPLSDU�NDGÕQODUD�J|UH�
GDKD�VHUW�SHULQHDO�GRNX\D�VDKLS�ROGX÷X�EHOLUOHQPLúWLU��$\UÕFD��
SHULQHDO�ODVHUDV\RQXQ�GDKD�VHUW�SHULQHDO�GRNX\D�VDKLS�NDGÕQ-
ODUGD�GDKD�VÕN�J|U�OG�÷��EHOLUWLOPLúWLU�������$QFDN�VKHDU�ZDYH�
HODVWRJUD¿�\|QWHPL�W�P�G�Q\DGD�\D\JÕQ�RODUDN�NXOODQÕODELOHFHN�
SUDWLN�ELU�\|QWHP�GH÷LOGLU��%UDQGW�HW�DO����������SHULQH�HODVWLNL\H-
WLQL�YH�SXELV�NHPL÷L�SHULQH�PHVDIHVLQL�GH÷HUOHQGLUPHN�LoLQ�\HQL�
ELU�FLKD]�RODQ�$QWHSDUWXP�'RNXQVDO�*|U�QW�OH\LFL��$QWHSDUWXP�
7DFWLOH�,PDJHU��WDVDUODPÕúWÕU��%X�FLKD]�LOH�SHULQHDO�ODVHUDV\RQODU�
YH�SHOYLN�WDEDQ�\DUDODQPDVÕ� LOH� LOLúNLOL�RODELOHFHN�SHULQH�HODVWL-
NL\HWL�YH�SXELN�NHPLN�SHULQH�PHVDIHVLQLQ�GH÷HUOHQGLULOPHVLQGH�
J�YHQLOLU�VRQXoODU�VXQDELOHFH÷L�EHOLUWLOPHNWHGLU��.OLQLN�RUWDPGD�
GDKD� ID]OD� oDOÕúPD� \DSÕOPDVÕ� GD� |QHULOPHNWHGLU� ����� 5XVDY\�
YH� DUN��� ������¶QÕQ� DQWHSDUWXP� GRNXQVDO� J|U�QW�OHPH� SUREX-
QXQ�PXD\HQHVL� LOH�GRNX�HODVWLNL\HWLQL�YH�DQDWRPLN�PHVDIHVLQL�
GH÷HUOHQGLUGL÷L�oDOÕúPDGD�SHULQHDO�HODVWLVLWH�|OoHU�FLKD]ODUÕQÕQ��
LOHUL�YDGHGH�HSL]\RWRPL�X\JXODPDVÕ� LoLQ�NXOODQÕODELOHFH÷LQL�EH-
OLUWPLúWLU�������%LU�EDúND�X\JXODPDGD�YDMLQDO�JLULúH�\HUOHúWLULOHQ�
ELU�EDORQOD�HOGH�HGLOHQ�!������FP¶OLN�ELU�oHYUHQLQ��JHEHOHUGH�SH-
ULQHDO�E�W�QO�N�LoLQ�|QJ|U�F��ELU�IDNW|U�ROGX÷X�EHOLUWLOPLúWLU�������

(SL]\RWRPL� X\JXODPDVÕQÕ� VÕQÕUODQGÕUPDN� YH\D� ODVHUDV\RQODUÕ�
|QOHPHN� DPDFÕ\OD�$OPDQ�7(&6$1$� úLUNHWL� �7HFVDQD�*PE+��
0�QLK��$OPDQ\D��WDUDIÕQGDQ�(SL�QR95�FLKD]Õ�JHOLúWLULOPLúWLU��=D-
QHWWL�HW�DO��������¶QÕQ��(SL�QR95�NXOODQDUDN�JHEHOHUGH�YDMLQD�YH�
SHULQH�HODVWLNL\HWLQL�LQFHOHGL÷L�oDOÕúPDGD��FLKD]ÕQ�NDV�JUXEXQXQ�
X]D\DELOLUOL÷LQL�GR÷UXGDQ�GH÷HUOHQGLUHELOGL÷LQL��SHULQHDO�HODVWLNL-
\HW�QH�NDGDU�\�NVHNVH�SHOYLN�WDEDQGD�NDV�\DUDODQPDVÕ�ULVNLQLQ�
R� NDGDU� G�ú�N� ROGX÷XQX� EHOLUWPLúWLU��$QFDN� FLKD]Õ� NXOODQPDN�
LoLQ� LNL� NLúLQLQ� JHUHNOL� ROGX÷XQX� YH� \�NVHN�PDOL\HWOL� ROGX÷XQX�
EHOLUWPLúOHUGLU�������%X�QHGHQOH��3DVFKRDO�HW�DO����������WDUDIÕQ-
GDQ�SHOYLN�WDEDQÕQ�X]D\DELOLUOL÷LQL�EDVLW�ELU�úHNLOGH�|OoPHN�LoLQ�
|Oo�POHULQ�ELU�SURIHV\RQHO�WDUDIÕQGDQ�\DSÕODELOGL÷L�SHULQHDO�HODV-
WLVLWH�|OoHU��3(0��DGÕ�YHULOHQ�\HQL�ELU�FLKD]�WDVDUODQPÕúWÕU��3HOYLN�
WDEDQ�NDVÕQÕQ�X]D\DELOLUOL÷LQL�GH÷HUOHQGLUPH\H�\|QHOLN�D\QDVDO�
ELU�úHNOH�VDKLS��ELU�PHQWHúH� LOH�ELUELULQH�ED÷ODQDQ� LNL�oHOLN�EÕ-
oDNWDQ�ROXúDQ�DUDFÕQ�HWNLOL��NDQWLWDWLI�YH�G�ú�N�PDOL\HWOL�úHNLOGH�
HSL]\RWRPL�RUDQÕQÕ�D]DOWPD\D�\DUGÕPFÕ�RODELOHFH÷L�EHOLUWLOPHN-

WHGLU�������3DVFKRDO�YH�DUNDGDúODUÕ��������WDUDIÕQGDQ����JHEH�
NDGÕQ��]HULQGH�(SL�QR��YH�SHULQHDO�HODVWLVLWH�|OoHU� �3(0��FL-
KD]ODUÕQÕQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�KD¿I�RUWD�GHUHFHGH�X\XP�
ROGX÷X�EHOLUWLOPLúWLU������

(SL]\RWRPL�NDUDUÕ�LoLQ�NXOODQÕODELOHFHN�REMHNWLI�\|QWHPOHUGHQ�ELU�
GL÷HUL�SHULQHDO� Y�FXW�X]XQOX÷X�|Oo�POHULQLQ�GH÷HUOHQGLULOPHVL-
GLU�� 0R\D�-LPpQH]� YH� DUN�� ������� SHULQH� |Oo�POHULQLQ� GH÷HU-
OHQGLULOPHVL\OH�HSL]\RWRPL�JHUHNVLQLPLQLQ�EHOLUOHQPHVL�HVDVÕQD�
GD\DQDQ�SURVSHNWLI�NRKRUW�oDOÕúPDVQGD�323�4�VLVWHPLQH�J|UH�
WDQÕPODQDQ�SHULQHDO�Y�FXW�X]XQOX÷X��SE��YH�JHQLWDO�KLDWXV��JK��
|Oo�POHULQL� LQFHOHQPLúWLU��$QWURSRPHWULN�YHULOHULQ��SE��JK��V\P-
SK\VLV�FRFF\[�PHVDIHVL��LVNLDO�WXEHURVLWLHV�DUDVÕQGDNL�PHVDIH��
$*'DI�>DQ�V�IRXUFKHWWH@�YH�$*'DF�>DQ�V�NOLWRULV@��LQFHOHQPHVL�
VRQXFX� ³JK� �� SE´� X]XQOX÷XQXQ� ����PP� YH�$*'DF� ����PP�
ROPDVÕ�GXUXPXQGD�HSL]\RWRPL�X\JXODQPDVÕ�JHUHNWL÷LQL�LOHUL�V�U-
P�úW�U�������

7�P�EX�|QJ|U�F��PRGHOOHU��JHEHOL÷LQ�EL\RPHNDQLN�GH÷LúLNOLN-
OHULQL�GLNNDWH�DOÕQPDGDQ�GR÷XP�úHNOLQH�RGDNODQPDNWDGÕU��+D\-
YDQODUGD�YH�LQVDQODUGD�JHEHOLN�V�UHVLQFH�SHOYLN�WDEDQ�NDVODUÕQÕQ�
EL\RPHNDQLN� |]HOOLNOHULQGH� SHULQHDO� WUDYPD\D� NDUúÕ� NRUX\XFX�
|QHPOL�GH÷LúLNOLNOHU�ROGX÷XQD�GDLU�J�oO��NDQÕWODU�EXOXQPDNWDGÕU��
%X�QHGHQOH��EL\RPHNDQLN�GH÷LúLNOLNOHU�GLNNDWH�DOÕQDUDN�\DSÕOD-
FDN�WDKPLQOHULQ�PRGHO�YHULPOLOL÷LQL�DUWÕUDFD÷Õ�EHOLUWLOPHNWHGLU��

7�P� NDGÕQODUÕQ� JHEHOLN� L]OHPOHULQGH� ELUNDo� XOWUDVRQD� WDEL� WX-
WXODUDN� |]HOOLNOH� �o�QF�� WULPHVWHUGH� SHOYLN� WDEDQ� NDVODUÕQÕQ�
YLVNRHODVWLN� |]HOOLNOHULQLQ� GH÷HUOHQGLULOPHVL� |QHULOPHNWHGLU�� %X�
úHNLOGH� ELUH\VHOOHúWLULOPLú� ULVN� GH÷HUOHQGLUPHVL� \DSÕOPDVÕ\OD�
GR÷XP� úHNOL� YH� |QOH\LFL� VWUDWHMLOHULQ� �|UQ�� HSL]\RWRPL�� FHUUD-
KL� GR÷XPXQ� NÕVÕWODQPDVÕ�� X\JXODQPDVÕQGD� ELUH\VHOOHúWLULOPLú�
EDNÕP� VXQXODELOHFH÷L� EHOLUWLOPHNWHGLU�� 6RQ� REVWHWULN� XOWUDVRQ�
]L\DUHWL�VÕUDVÕQGD�VKHDU�ZDYH�HODVWRJUD¿�NXOODQÕODUDN�QRQ�LQYD-
]LY� \DSÕODQ�GH÷HUOHQGLUPHQLQ�� VÕQÕUOÕ� HSL]\RWRPL�X\JXODQPDVÕ��
SHULQHDO� WUDYPD� ULVNL� RODQ� NDGÕQODUÕQ� EHOLUOHQPHVLQGH� ID\GDOÕ�
RODFD÷Õ�LIDGH�HGLOPHNWHGLU��$\UÕFD�EX�GH÷HUOHQGLUPH�VD\HVLQGH�
PHGLRODWHUDO�HSL]\RWRPL�X\JXODPDVÕQD�LOLúNLQ�QDVÕO�\DSÕOGÕ÷Õ�YH�
GR÷XPGDQ�VRQUD�\DSÕOPDVÕ�JHUHNHQ�EDNÕPODUD� LOLúNLQ�ELOJLOHQ-
GLUPH� \DSÕODELOHFH÷L� EHOLUWLOPHNWHGLU�� %X� W�U� ELU� GR÷XP�|QFHVL�
ELOJL��P�GDKDOHQLQ�GDKD�L\L�NDEXO�HGLOPHVLQH�YH�GR÷XP�VÕUDVÕQ-
GDNL�DFLO�GXUXP�ELOJLVLQH�NÕ\DVOD�JHUoHN�ELU�ELOJLOHQGLULOPLú�RQDP�
DOÕQPDVÕQD�LPNkQÕ�VXQPDNWDGÕU��������

8\JXODQPDVÕ� JHUHNHQ�GXUXPODUÕ�� NRPSOLNDV\RQODUÕ�� X\JXODPD�
úHNOL� NRQXVXQGD� KDOD� WDUWÕúPDODU� RODQ� HSL]\RWRPLQLQ� VD÷OÕN�
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1573

oDOÕúDQÕQ� JHUHNOL� J|UG�÷�� GXUXPODUGD� X\JXODPDVÕ� HSL]\RWRPL�
RUDQODUÕQÕ�DUWÕUPDNWDGÕU��'ROD\ÕVÕ\OD�HSL]\RWRPL\H�ED÷OÕ�úLND\HW-
OHUGH�EX�GR÷UXOWXGD�DUWPDNWDGÕU��%X�QHGHQOH�HSL]\RWRPL�X\JX-
ODPD�NDUDUÕ�DOÕQÕUNHQ�REMHNWLI�\|QWHPOHULQ�NXOODQÕOPDVÕ�JHUHNOLOL÷L�
NDoÕQÕOPD]GÕU�� $UDúWÕUPDODUD� J|UH� GRNX� HODVWLNL\HWHVLQLQ�� NDV�
X]D\DELOLUOL÷LQLQ��SHULQHDO�Y�FXW�X]XQOX÷XQXQ�GH÷HUOHQGLULOPHVL�
\|QWHPOHUL�NXOODQÕODELOPHNOH�ELUOLNWH�HSL]\RWRPL�X\JXODPDVÕQÕQ�
VÕQÕUODQGÕUÕODELOPHVL�� VDGHFH� JHUHNOL� GXUXPODUGD� X\JXODQDELO-
PHVL� LoLQ�JHoHUOL�YH�J�YHQLOLU�|Oo�P�\|QWHPOHULQLQ�JHOLúWLULOPH-
VLQH�YH�WHVW�HGLOPHVLQH�LKWL\Do�YDUGÕU�

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��5HFRPPHQGDWLRQV�RQ�LQW-
UDSDUWXP�FDUH�IRU�D�SRVLWLYH�FKLOGELUWK�H[SHULHQFH��������S�������
$YDLEOH�GDWH�������������$YDLEOH�DW�� � KWWSV���DSSV�ZKR�LQW�LULV�
ELWVWUHDP�KDQGOH����������������������������HQJ�SGI

��� %UDQGW�-6��5RVHQ�7��9DQ�5DDOWH�+��.XUWHQRV�9��(JRURY�
9��&KDUDFWHUL]DWLRQ�RI�3HULQHXP�(ODVWLFLW\�DQG�3XELF�%RQH�3H-
ULQHDO�&ULWLFDO�'LVWDQFH�ZLWK�D�1RYHO�7DFWLOH�3UREH��5HVXOWV�RI�
DQ�,QWUDREVHUYHU�5HSURGXFLELOLW\�6WXG\��2SHQ�-�2EVWHW�*\QHFRO�
�������������������

��� %DUMRQ�.��0DKG\�+��(SLVLRWRP\��7UHDVXUH�,VODQG��)/���
6WDW3HDUOV�3XEOLVKLQJ��&RS\ULJKW��������

��� 'HPLUJ|]� %DO� 0�� 'HUHOL� <ÕOPD]� 6�� (EHOHUH� <|QHOLN�
.DSVDPOÕ�'R÷XP��$NDGHPLV\HQ�.LWDEHYL�������S����

��� -LDQJ�+��4LDQ�;��&DUUROL�*��*DUQHU�3��6HOHFWLYH�YHUVXV�
URXWLQH�XVH�RI�HSLVLRWRP\�IRU�YDJLQDO�ELUWK��&RFKUDQH�'DWDEDVH�
6\VW�5HY�����������&'�������

��� 0XKOHPDQ�0$��$O\�,��:DOWHUV�$��7RSDOH�1��7XEEV�56��
/RXNDV�0-&$��7R�FXW�RU�QRW�WR�FXW��WKDW�LV�WKH�TXHVWLRQ��$�UHYLHZ�
RI�WKH�DQDWRP\��WKH�WHFKQLTXH��ULVNV��DQG�EHQH¿WV�RI�DQ�HSLVLR-
WRP\��&OLQLFDO��$QDWRP\�������������������

��� *KXOPL\\DK�/��6LQQR�6��0LU]D�)��)LQLDQRV�(��1DVVDU�
$+��(SLVLRWRP\��KLVWRU\��SUHVHQW�DQG�IXWXUH���D�UHYLHZ��-�0DWHUQ�
)HWDO�1HRQDWDO�0HG����������

��� &DUUROL�*��0LJQLQL�/��(SLVLRWRP\�IRU�YDJLQDO�ELUWK��&R-
FKUDQH�'DWDEDVH�6\VW�5HY��������������&'�������

��� 2OLYHLUD� '$�� 3DUHQWH� 03�� &DOYR� %�� 0DVFDUHQKDV� 7��
-RUJH�501��1XPHULFDO�VLPXODWLRQ�RI� WKH�GDPDJH�HYROXWLRQ� LQ�
WKH�SHOYLF�ÀRRU�PXVFOHV�GXULQJ�FKLOGELUWK��-RXUQDO�RI�%LRPHFKD-
QLFV��������������������

���� 7XUNL�5��$EGXOMDEEDU�+6��0DQLNDQGDQ�-��7KLDJDUDMDQ�
-��%DMRX�2��*DXWKDPDQ�.-%5��6HYHUH�SHULQHDO�ODFHUDWLRQV�GX-
ULQJ�FKLOGELUWK�LQ�6DXGL�ZRPHQ�D�UHWURVSHFWLYH�UHSRUW�IURP�.LQJ�

$EGXOD]L]�8QLYHUVLW\�+RVSLWDO�����������������������

���� 7ULQK� $7�� 5REHUWV� &/�� $PSW� $-�� .QRZOHGJH�� DWWLWX-
GH� DQG� H[SHULHQFH� RI� HSLVLRWRP\� XVH� DPRQJ� REVWHWULFLDQV�
DQG� PLGZLYHV� LQ� 9LHW� 1DP�� %0&� 3UHJQDQF\� DQG� &KLOGELUWK�
���������������

���� $PHULFDQ�&ROOHJH�RI�2EVWHWULFV�DQG�*\QHFRORJ\��(SL-
VLRWRP\��$&2*�3UDFWLFH�%XOOHWLQ��2EVWHW�*\QHFRO������S����±
����

���� -KD�6��*\QDHFRORJ\��(SLVLRWRP\��QHFHVVLW\�RU�QHJOL-
JHQFH"��%-2*�������������������

���� $PHULFDQ� &ROOHJH� RI� 2EVWHWULFV� DQG� *\QHFRORJ\�
$&2*�3UDFWLFH�%XOOHWLQ�1R�������3UHYHQWLRQ�DQG�0DQDJHPHQW�
RI�2EVWHWULF� /DFHUDWLRQV�DW�9DJLQDO�'HOLYHU\��2EVWHW�*\QHFRO��
�������������������

���� $PHULFDQ� &ROODJH� RI� 1XUVH� �0LGZLYHV�� /LIH� 6DYLQJ�
6NLOOV��0DQXDO�IRU�0LGZLYHV���WK�HGLWLRQ��0RGXOH���������S�����
����

���� 5R\DO� &ROOHJH� RI� 2EVWHWULFLDQV� DQG� *\QDHFRORJLVWV�
�0DQDJHPHQW�RI�7KLUG��DQG�)RXUWK�'HJUHH�3HULQHDO�7HDUV��*UH-
HQ�WRS�*XLGHOLQH�1R�� ����5R\DO�&ROOHJH� RI�2EVWHWULFLDQV� DQG�
*\QDHFRORJLVWV�������/RQGRQ��S������

���� $JXLDU�%0��6LOYD�7��3HUHLUD�6/��6RXVD�$00��*XHUUD�
5%��6RX]D�.9��HW�DO��)DFWRUV�DVVRFLDWHG�ZLWK�WKH�SHUIRUPDQFH�
RI�HSLVLRWRP\��5HY�%UDV�(QIHUP����������VXSSO����H���������

���� 6KPXHOL�$��*DEED\�%HQ]LY�5��+LHUVFK�/��$VKZDO�(��
$YLUDP�5��<RJHY�<�� HW� DO��(SLVLRWRP\±ULVN� IDFWRUV�DQG�RXWFR-
PHV��-�0DWHUQ�)HWDO�1HRQDWDO�0HG��������������������

���� %DOOHVWHURV�0HVHJXHU� &�� &DUULOOR�*DUFtD� &�� 0H-
VHJXHU�GH�3HGUR� 0�� &DQWHUDV�-RUGDQD� 0�� 0DUWtQH]�5RFKH�
0(��(SLVLRWRP\�DQG� LWV� UHODWLRQVKLS� WR�YDULRXV�FOLQLFDO�YDULDE-
OHV� WKDW� LQÀXHQFH� LWV� SHUIRUPDQFH�� 5HY� /DW�$P�(QIHUPDJHP��
�������������

���� &OHVVH�&��&RWWHQHW�-��/LJKH]]ROR�$OQRW�-��*RXHVODUG�
.��6FKHIÀHU�0��6DJRW�3��HW�DO��(SLVLRWRP\�SUDFWLFHV�LQ�)UDQFH��
HSLGHPLRORJ\�DQG�ULVN�IDFWRUV� LQ�QRQ�RSHUDWLYH�YDJLQDO�GHOLYH-
ULHV��6FL�5HS������������������

���� 5XVDYê�=��.DOLV�9��/DQGVPDQRYi�-��.DVRYi�/��.DUED-
QRYi�-��'ROHMVRYi�.��HW�DO��3HULQHDO�DXGLW��UHDVRQV�IRU�PRUH�WKDQ�
RQH� WKRXVDQG�HSLVLRWRPLHV��&HVND�*\QHNRO� � ���������������
���

���� )ULHGPDQ� $0�� $QDQWK� &9�� 3UHQGHUJDVW� (�� '¶$OWRQ�
0(��9DULDWLRQ�LQ�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�XVH�RI�HSLVLRWRP\��
-$0$���������������������

���� .R]KLPDQQLO� .%�� .DUDFD�0DQGLF� 3�� %ODXHU�3HWHUVRQ�
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&-��6KDK�17��6QRZGHQ�-0��8SWDNH�DQG�XWLOL]DWLRQ�RI�SUDFWLFH�
JXLGHOLQHV�LQ�KRVSLWDOV�LQ�WKH�XQLWHG�VWDWHV��WKH�FDVH�RI�URXWLQH�
HSLVLRWRP\��-W�&RPP�-�4XDO�3DWLHQW�6DI�������������������

���� $EROID]O�0��+DPLGUH]D�76��1DUJHV�0��0DU\DP�<-3--
06��*HVWDWLRQDO�GLDEHWHV�DQG� LWV�DVVRFLDWLRQ�ZLWK�XQSOHDVDQW�
RXWFRPHV�RI�SUHJQDQF\��3DN�-�0HG�6FL��������������������

���� *DFKRQ�%��1RUGH]�$��3LHUUH�)��)ULWHO�;-$RJ��REVWHW-
ULFV��7LVVXH� ELRPHFKDQLFDO� EHKDYLRU� VKRXOG� EH� FRQVLGHUHG� LQ�
WKH�ULVN�DVVHVVPHQW�RI�SHULQHDO�WUDXPD�DW�FKLOGELUWK��$UFKLYHV�RI�
*\QHFRORJ\�DQG�2EVWHWULFV�����������������������

���� $OSHULQ�0��.DGGLV�7��3LFKLND�5��(VSDU]D�0&��/LHEHU�
5/-$MRR��J\QHFRORJ\��3UHJQDQF\�LQGXFHG�DGDSWDWLRQV�LQ�LQWUD-
PXVFXODU�H[WUDFHOOXODU�PDWUL[�RI�UDW�SHOYLF�ÀRRU�PXVFOHV��*\QH-
FRORJ\������������������H����H��

���� $OSHULQ�0��/DZOH\�'0��(VSDU]D�0&��/LHEHU�5/-$MRR��
J\QHFRORJ\�� 3UHJQDQF\�LQGXFHG� DGDSWDWLRQV� LQ� WKH� LQWULQVLF�
VWUXFWXUH�RI�UDW�SHOYLF�ÀRRU�PXVFOHV��*\QHFRORJ\��������������
H���H��

���� *DFKRQ�%��'HVJUDQJHV�0��)UDGHW�/��'HFDWRLUH�$��3R-
LUHDXOW� )�� 3LHUUH� )�� HW� DO�� ,V� LQFUHDVHG� SHULSKHUDO� OLJDPHQWRXV�
OD[LW\� LQ� WHUP�SUHJQDQW�ZRPHQ�DVVRFLDWHG�ZLWK�REVWHWULF�DQDO�
VSKLQFWHU�LQMXU\"��,QW�8URJ\QHFRO�-�����������������������

���� .UXJHU�-$��%XGJHWW�6&��:RQJ�9��1LHOVHQ�30)��1DVK�
03��6PDOOGULGJH�-��HW�DO��&KDUDFWHUL]LQJ�OHYDWRU�DQL�PXVFOH�VWLI-
IQHVV�SUH��DQG�SRVW�FKLOGELUWK�LQ�(XURSHDQ�DQG�3RO\QHVLDQ�ZR-
PHQ�LQ�1HZ�=HDODQG��D�SLORW�VWXG\��$FWD�2EVWHW�*\QHFRO�6FDQG�
����������������������

���� &KHQ�/��/RZ�/.��'H/DQFH\�-2��$VKWRQ�0LOOHU�-$�� ,Q�
vivo estimation of perineal body properties using ultrasound 
TXDVLVWDWLF� HODVWRJUDSK\� LQ� QXOOLSDURXV� ZRPHQ�� -� %LRPHFK�
���������������������

���� *DFKRQ�%��1RUGH]�$��3LHUUH�)��)UDGHW�/��)ULWHO�;��'HV-
VHDXYH�'-,XM�� ,Q� YLYR�DVVHVVPHQW� RI� WKH� OHYDWRU� DQL�PXVFOHV�
XVLQJ�VKHDU�ZDYH�HODVWRJUDSK\��D� IHDVLELOLW\�VWXG\� LQ�ZRPHQ��
,QW�8URJ\QHFRO�-����������������������

���� 5RVWDPLQLD�*��$ZDG�&��&KDQJ�&��6LNGDU�6��:HL�4��
6KREHLUL� 6$�� 6KHDU� ZDYH� HODVWRJUDSK\� WR� DVVHVV� SHULQHDO�
ERG\�VWLIIQHVV�GXULQJ�ODERU��)HPDOH�3HOYLF�0HG�5HFRQVWU�6XUJ�
�������������������

���� 5XVDY\� =�� .DOLV� 9��$JO\DPRY� 6�� (JRURY� 9�� )HDVLEL-
OLW\�DQG�VDIHW\�RI�DQWHSDUWXP�WDFWLOH�LPDJLQJ��,QW�8URJ\QHFRO�-��
�������������������

���� =DQHWWL�05'��3HWULFHOOL�&'��$OH[DQGUH�60��3DVFKRDO�
$��$UDXMR�(��1DNDPXUD�08-630-��'HWHUPLQDWLRQ�RI� D� FXWRII�
YDOXH� IRU�SHOYLF�ÀRRU�GLVWHQVLELOLW\�XVLQJ� WKH�(SL�QR�EDOORRQ� WR�
SUHGLFW�SHULQHDO�LQWHJULW\�LQ�YDJLQDO�GHOLYHU\��52&�FXUYH�DQDO\-
VLV��3URVSHFWLYH�REVHUYDWLRQDO�VLQJOH�FRKRUW�VWXG\��6DR�3DXOR�
0HG�-�����������������

���� 3DVFKRDO� $�� =DQHWWL� 05'�� 3HWULFHOOL� &'�� $OH[DQGUH�
60�� $UDXMR� -~QLRU� (�� 1DNDPXUD� 08�� 4XDQWLWDWLYH� DVVHVV-
PHQW� RI� SHOYLF� ÀRRU� PXVFOH� H[WHQVLELOLW\� LQ� SUHJQDQW� ZRPHQ�
ZLWK�D�SHULQHDO�HODVWLFLW\�PHWHU��-�0DWHUQ�)HWDO�1HRQDWDO�0HG�
����������������������

���� 0R\D�-LPpQH]�/&��6iQFKH]�)HUUHU�0/��$GRDPQHL�(��
0HQGLROD�-��1HZ�DSSURDFK�WR�WKH�HYDOXDWLRQ�RI�SHULQHDO�PHDVX-
UHPHQWV�WR�SUHGLFW�WKH�OLNHOLKRRG�RI�WKH�QHHG�IRU�DQ�HSLVLRWRP\��
,QW�8URJ\QHFRO�-���������������������
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ùLGGHWOL� $NXW� 6ROXQXP� 6HQGURPX� .RURQDYLU�V� �¶QLQ� �6$56�
&R9����QHGHQ�ROGX÷X�.RURQDYLU�V�KDVWDOÕ÷Õ�����&29,'�����LON�
NH]�dLQ¶LQ�:XKDQ�úHKULQGH�$UDOÕN�����¶GD� UDSRU�HGLOPLúWLU� YH�
GHYDPÕQGD� GL÷HU� �ONHOHUGH� GH� J|U�OPH\H� EDúODPÕúWÕU�� '�Q\D�
6D÷OÕN�gUJ�W���'6g��WDUDIÕQGDQ�LVH����0DUW�����¶GH�SDQGHPL�
LODQ�HGLOPLúWLU���������.RURQDYLU�VOHU��]DUÀÕ��SDUoDOÕ�ROPD\DQ��WHN�
VDUPDOOÕ�ULERQ�NOHLN�DVLW�YLU�VOHULGLU��(Q�L\L�ELOLQHQ�LNL�IHWDO�YLU�V��
úLGGHWOL�DNXW�VROXQXP�VHQGURPXQD�QHGHQ�RODQ�6$56�&R9�YH�
2UWD�'R÷X�VROXQXP�VHQGURPXQD�QHGHQ�RODQ�0(56�&R9¶GXU��
+HP�6$56�&R9�KHP�GH�0(56�&R9��JHEHOLNWH�GDKD�\�NVHN�
|O�P�RUDQODUÕ�YH�GDKD�FLGGL�NRPSOLNDV\RQODUOD�LOLúNLOHQGLULOPLúWLU��
$QFDN��&29,'���¶XQ�JHEHOLN�VÕUDVÕQGD�HWNLVLQH�LOLúNLQ�VÕQÕUOÕ�VD-
\ÕGD�\�NVHN�NDQÕW�G�]H\LQH�VDKLS�oDOÕúPD�EXOXQPDNWDGÕU���������

*HEHOLN�YH\D�HP]LUPH�V�UHFLQGH�&29,'����WDQÕVÕ�DODQ�NDGÕQ-
ODUÕQ� LoLQGH� EXOXQGXNODUÕ� VWUHV� GXUXPXQXQ� GD� HWNLVL\OH� \HPH�
GDYUDQÕú�ER]XNOX÷X�JHOLúPHVL�DoÕVÕQGDQ�ULVN�DOWÕQGD�RODELOHFH÷L�
G�ú�Q�OPHNWHGLU���������gWH�\DQGDQ�SDQGHPL\OH�EHUDEHU�EHVLQ�
J�YHQFHVL]OL÷L�SUHYHODQVÕQGD�GD�DUWÕú�J|U�OPHNWHGLU��EX�GD�DQ-
QHOHULQ�VD÷OÕNOÕ�EHVLQOHUH�HULúLPLQL�NÕVÕWODPDNWDGÕU��������3DQGH-
PL�V�UHFLQLQLQ�GH�HWNLVL\OH�DQQHQLQ�KHP�\HWHUVL]�KHP�GH�DúÕUÕ�
EHVOHQPHVLQLQ�� IHW�V�YH�\HQLGR÷DQ��]HULQGH�ROXPVX]�HWNLOHUL-
QLQ�ROPDVÕ�NDoÕQÕOPD]GÕU������$\UÕFD��&29,'����EXODú�ULVNLQGHQ�
HQGLúH�GX\DQ�DQQHOHULQ�EHEHNOHULQL�DQQH�V�W�\OH�EHVOHPH�NR-
QXVXQGDNL� WHUHGG�WOHUL�GH�\HQLGR÷DQÕQ�EHVOHQPHVLQL�ROXPVX]�
\|QGH�HWNLOHPHNWHGLU�����

%X�GHUOHPH�PDNDOHGH��&29,'����SDQGHPLVLQLQ�PDWHUQDO��SH-
ULQDWDO�YH�QHRQDWDO�VRQXoODUÕ�LOH�PDWHUQDO�EHVOHQPH�GXUXPX�YH�
DOÕúNDQOÕNODUÕ��]HULQGHNL�HWNLOHUL�YH�&29,'����V�UHFLQGH�HP]LU-
PH�DQQH�V�W��X\JXODPDODUÕ�LOH�LOJLOL�UHKEHU�|QHULOHU�LQFHOHQPLúWLU��

&29,'���·81�0$7(51$/��3(5ù1$7$/�9(�1(21$7$/�
6218d/$5,
0DWHUQDO�6RQXoODU
%D÷ÕúÕNOÕN� YH� NDUGL\RSXOPRQHU� VLVWHPOHULQGHNL� ¿]\RORMLN� GH÷L-
úLNOLNOHU�QHGHQL\OH�JHEH�NDGÕQODUÕQ��YLUDO�VROXQXP�HQIHNVL\RQX�
NDSPD�YH�úLGGHWOL�SQ|PRQL�JHOLúWLUPH�ULVNLQLQ�DUWWÕ÷Õ�NDEXO�HGLO-
PHNWHGLU� �����%XQD�HN�RODUDN��JHEHOHUGH�&29,'����GXUXPXQ-
GD�YHUWLNDO�EXODú� ULVNLQH�GDLU�HQGLúH��KDVWDOÕ÷ÕQ�GR÷XP�NDQDOÕ�
\ROX\OD� EXODúPDVÕQD� \|QHOLN� VWUHV� YH\D� JHEHOLNWHNL� ¿]\RORMLN�
GH÷LúLNOLNOHUGHQ�GROD\Õ�� JHEHOHULQ� UXKVDO� ER]XNOXNODU� YH� \HPH�
ER]XNOXNODUÕ� DoÕVÕQGDQ� GD� ULVN� DOWÕQGD� ROGXNODUÕ� G�ú�Q�OPHN-
WHGLU� �����+DVWDOÕN�.RQWURO� YH�gQOHPH�0HUNH]OHUL� �&HQWHUV� IRU�
'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�&'&��UDSRUODUÕQD�J|UH��JHEH�

NDGÕQODUÕQ�JHEH�ROPD\DQODUD�NÕ\DVOD�\R÷XQ�EDNÕP��QLWHVLQH�ND-
EXO�HGLOPH�RODVÕOÕNODUÕQÕQ�����NDW�GDKD�ID]OD������¶H�NDUúÕ�������
YH�PHNDQLN�YHQWLODV\RQ�DOPD�RODVÕOÕNODUÕQÕQ�����NDW�GDKD�ID]OD�
ROGX÷X������¶H�NDUúÕ�������EXOXQPXúWXU��$QFDN�|O�P�ULVNLQGH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDPÕúWÕU�������%HQ-
]HU�úHNLOGH��0DUFKDQG�YH�DUN�� ����� WDUDIÕQGDQ�\�U�W�OHQ�VLVWH-
PDWLN�ELU�GHUOHPH�YH�PHWD�DQDOL]�oDOÕúPDVÕQGD��PDWHUQDO�|O�P�
RUDQÕ������RODUDN�VDSWDQÕUNHQ��EX�RUDQÕQ�|]HOOLNOH�6$56�&R9�
YH�0(56�&R9�JLEL� HQIHNVL\RQODUGD�ELOGLULOHQ�RUDQODUD� NÕ\DVOD�
ROGXNoD� G�ú�N� ROGX÷X� EHOLUWLOPLúWLU�� gWH� \DQGDQ�$PHULND¶GDNL�
��������KDPLOH�NDGÕQÕQ�GDKLO� HGLOGL÷L� ELU� NRKRUW� oDOÕúPDVÕQGD�
LVH�JHEHOHULQ������¶��&29,'����SR]LWLI�VDSWDQÕUNHQ��EX�JHEH-
OHUGH�KDVWDQH�LoL�PRUWDOLWH�YH�SUHHNODPSVL�VÕNOÕ÷ÕQÕQ�LVWDWLVWLNVHO�
RODUDN�GDKD�ID]OD�ROGX÷X��GR÷XPD�����J�Q�NDOD�YLU�VOH�HQIHNWH�
RODQ�JHEHOHULQ�LVH�!���J�Q�NDOD�RODQODUD�NÕ\DVOD�PHNDQLN�YHQWL-
ODV\RQD�GDKD�oRN�LKWL\Do�GX\GX÷X�EHOLUWLOPLúWLU�������

dHúLWOL�oDOÕúPDODUGD��&29,'���� WDQÕVÕ�DOPÕú�JHEHOHUGH�HQ�VÕN�
J|U�OHQ�VHPSWRPODU�DUDVÕQGD�DWHú��|NV�U�N��QHIHV�GDUOÕ÷Õ��\RU-
JXQOXN�YH�PL\DOML�VD\ÕOPÕúWÕU��'ROD\ÕVÕ\OD�JHEHOHUGH�&29,'����
SQ|PRQLVLQLQ� NOLQLN� |]HOOLNOHULQLQ�� &29,'���� SQ|PRQLVL� JHOLú-
WLUHQ� JHEH�ROPD\DQ� \HWLúNLQ� KDVWDODU� LoLQ� ELOGLULOHQOHUH� EHQ]HU�
ROGX÷X�� &29,'���¶XQ� SUHHNODPSVL� JLEL� ROXPVX]� JHEHOLN� VR-
QXoODUÕQÕQ�JHOLúPH�ULVNLQL�DUWÕUPDGÕ÷Õ�EHOLUWLOPLúWLU�����������������
$QFDN��QRUPDO�SRS�ODV\RQGD�ROGX÷X�JLEL�JHEHOHUGH�GH�GL\DEHW��
NDUGL\R�SXOPRQHU�UDKDWVÕ]OÕN��E|EUHN�KDVWDOÕ÷Õ�JLEL�GL÷HU�NRPRU-
ELGLWHOHU�QHGHQL\OH�ED÷ÕúÕNOÕN�EDVNÕODQPÕúVD��KDVWDOÕ÷ÕQ�DUWPÕú�
PRUELGLWH\H�VDKLS�RODELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNPHNWHGLU�
������

<HQLGR÷DQD� PDWHUQDO� YLU�V� JHoLúLQLQ� LQWUDXWHULQ�� LQWUDSDUWXP�
YH\D�DQQH�V�W��DUDFÕOÕ÷Õ\OD�YHUWLNDO�\ROOD�ROGX÷XQD�GDLU�ELU�NDQÕW�
EXOXQPDPDNWDGÕU��(Q�RODVÕ�EXODú�\ROX�RODUDN��SRVWSDUWXP�G|-
QHPGH�HQIHNWH�DQQHGHQ�YH\D�WHPDV�KDOLQGHNL�GL÷HU�NLúLOHUGHQ�
ND\QDNOÕ�KRUL]RQWDO�JHoLú�\ROX�J|VWHULOPHNWHGLU�������:DONHU�YH�
DUN�¶ÕQ������GR÷XP�úHNOL��EHEH÷L�EHVOHPH�\ROX�YH�DQQH�EHEHN�
HWNLOHúLPL�LOH�\HQLGR÷DQÕQ�6$56�&R9���LOH�HQIHNWH�ROPD�ULVNLQL�
WDKPLQ�HWPHN�DPDFÕ\OD����oDOÕúPD\Õ�GDKLO�HGHUHN�WDPDPODGÕ-
÷Õ� VLVWHPDWLN� ELU� GHUOHPHGH�� \HQLGR÷DQ�&29,'����HQIHNVL\R-
QXQXQ�QDGLU� �����J|U�OG�÷���QDGLUHQ�VHPSWRPDWLN�ROGX÷X�YH�
YHUWLNDO� JHoLúLQ� RODVÕ� ROPDGÕ÷Õ� EHOLUWLOPLúWLU�� &29,'���� WDQÕVÕ�
RODQ�DQQHOHULQ�V�WOHUL��DPQL\RWLN�VÕYÕODUÕ��YDMLQDO�PXNXV�YH�NRU-
GRQ�NDQÕ�|UQHNOHULQLQ�LQFHOHQGL÷L�oDOÕúPDODUGD�GD�6$56�&R9���
WHVSLW�HGLOPHPLúWLU�YH�YHUWLNDO�JHoLú�NRQXVXQGD�EHQ]HU�\RUXP-
ODU�\DSÕOPÕúWÕU�����������������%LU�PHWD�DQDOL]�oDOÕúPDVÕQGD�LVH�
YHUWLNDO�JHoLú������RODUDN�UDSRU�HGLOVH�GH�DQDOL]H�GDKLO�HGLOHQ�
oDOÕúPDODUGDNL�WHVW�VRQXoODUÕ�LOH�\HQLGR÷DQGDNL�KDVWDOÕ÷ÕQ�NOLQLN�
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VHPSWRPODUÕ�DUDVÕQGDNL�NRUHODV\RQ�LQFHOHQPHGL÷LQGHQ��\D]DU-
ODU� YHUWLNDO�JHoLú� LOH� LOJLOL� NHVLQ� NRQXúXODPD\DFD÷ÕQÕ�EHOLUWPLú-
OHUGLU������

3HULQDWDO�6RQXoODUÖ
g]HOOLNOH�ELULQFL�YH�LNLQFL�WULPHVWHUGH�JHOLúHQ�PDWHUQDO�YLUDO�HQ-
IHNVL\RQODUÕQ� IHW�V� �]HULQGH� FLGGL� HWNLOHUL� RODELOHFH÷L� G�ú�Q�O-
PHNWHGLU��gUQH÷LQ��EH\LQ�JHOLúLPLQLQ������JHVWDV\RQHO�KDIWDODU-
GD�HQ�\�NVHN�G�]H\GH�ROGX÷X�G�ú�Q�O�UVH��EX�G|QHPGH�YLU�VH�
PDUX]L\HW�� Q|URJHOLúLPVHO� ER]XNOXNODUD� VHEHS� RODELOPHNWHGLU��
$QFDN��PHYFXW� YHULOHU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD�� ELULQ-
FL�YH� LNLQFL� WULPHVWHUGDNL�&29,'����HQIHNVL\RQXQXQ�YDUOÕ÷Õ� LOH�
LOLúNLOL� ULVNOHUH� GDLU� \HWHUOL� NDQÕW� EXOXQPDPDNWDGÕU�� %HQ]HU� úH-
NLOGH�� G�ú�N�� NRQMHQLWDO� PDOIRUPDV\RQ�� LNLQFL� WULPHVWHU� ND\ÕS-
ODUÕ�� LQWUDXWHULQ�JHOLúPH�JHULOL÷L��HUNHQ�GR÷XP�YH\D�|O��GR÷XP�
RUDQODUÕQGD� GD� GR÷UXGDQ� &29,'���¶XQ� HWNLVLQL� J|VWHUHQ� QHW�
ELU�YHUL�\RNWXU� ��������������&KPLHOHZVND�YH�DUN�� ����� WDUDIÕQ-
GDQ� \�U�W�OP�ú� YH���� oDOÕúPDQÕQ�GDKLO� HGLOGL÷L� VLVWHPDWLN� ELU�
GHUOHPH�YH�PHWD�DQDOL]�oDOÕúPDVÕQGD��|]HOOLNOH�G�ú�N�YH�RUWD�
JHOLUOL��ONHOHUGH��'2*h��SDQGHPL�VÕUDVÕQGDNL�|O��GR÷XP�YH�GÕú�
JHEHOLN�J|U�OPH�VÕNOÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�ELU�DUWÕú�
VDSWDQÕUNHQ�JHQHO�DQODPGD�SUHPDW�UH�GR÷XP�RUDQODUÕQGD�ELU�
GH÷LúLNOLN�J|]OHQPHPLúWLU��2OXPVX]�VRQXoODUÕQ�'2*h¶GHNL�VD÷-
OÕN�VLVWHPOHULQLQ�YHULPVL]OL÷L�YH�SDQGHPL�LOH�EDú�HGHPHPHOHULQ-
GHQ�ND\QDNODQDELOHFH÷LQL�EHOLUWPLúOHUGLU� ������gWH�\DQGDQ�����
oDOÕúPDQÕQ�GDKLO�HGLOGL÷L�VLVWHPDWLN�ELU�GHUOHPH�YH�PHWD�DQDOL]�
oDOÕúPDVÕQGD�LVH��SUHPDW�UH�GR÷XP�RUDQÕ�����LOH�\�NVHN�ROD-
UDN� EHOLUWLOLUNHQ� ROXPVX]� VRQXoODUÕQ�� �ONHOHULQ� VRV\RHNRQRPLN�
IDNW|UOHUL� LOH� |QHPOL� |Oo�GH� LOLúNLOL� ROPDGÕ÷Õ� VDSWDQPÕúWÕU� ������
%DúND�ELU�oDOÕúPDGD� LVH��|]HOOLNOH�GR÷XPD�����J�Q�NDOD�&2-
9,'���� WDQÕVÕ� DODQ� NDGÕQODUÕQ� EHEHNOHULQGH�SUHPDW�UH� GR÷XP�
YH�SODVHQWDO�DEUXSVL\RQ�JLEL�ROXPVX]�SUHQDWDO�VRQXoODUÕQ�J|]-
OHQPH�VÕNOÕ÷ÕQÕQ�GDKD�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU������

3HULQDWDO�G|QHPGH�YLU�VH�PD]XUL\HWLQ�GR÷XPGDQ�VRQUDNL�LON����
D\GD� Q|URJHOLúLPVHO� ER]XNOXN� ULVNL� LOH� LOLúNLOL� ROXS� ROPDGÕ÷ÕQÕQ�
DUDúWÕUÕOGÕ÷Õ�ELU�oDOÕúPDGD��PRWRU� IRQNVL\RQ�YH\D�NRQXúPD�YH�
GLOLQ�JHOLúLPVHO�ER]XNOXNODUÕ�EDúWD�ROPDN��]HUH�Q|URJHOLúLPVHO�
ER]XNOXNODUÕQ��|]HOOLNOH���WULPHVWHUGH�PDWHUQDO�HQIHNVL\RQD�PD-
UX]�NDODQ�oRFXNODU�DUDVÕQGD�|QHPOL�|Oo�GH�GDKD�\D\JÕQ�ROGX÷X�
VDSWDQPÕúWÕU��$QFDN�DUDúWÕUPDFÕODU��SDQGHPLQLQ�EDúÕQGD�HQIHN-
WH�RODQ�NDGÕQODUGDQ�GR÷DQ�oRFXNODUÕQ�oR÷X�KDOD�oRN�N�o�N�RO-
GX÷X�LoLQ��SHULQDWDO�6$56�&R9���PDUX]L\HWL�LOH�Q|URJHOLúLPVHO�
ER]XNOXNODU�DUDVÕQGD�NHVLQ�ELU�ED÷ODQWÕ�ROXS�ROPDGÕ÷ÕQÕQ�KHQ�]�
ELOLQPHGL÷LQL� EHOLUWPLúWLU� ������$OWÕ� D\OÕN� EHEHNOHULQ� LQFHOHQGL÷L�
ELU� EDúND� oDOÕúPDGD� LVH� YLU�VH� PDUX]L\HW� LOH� Q|URJHOLúLPVHO�
ER]XNOXNODU� DUDVÕQGD� ELU� LOLúNL\H� UDVWODQPDPÕúWÕU�� gWH� \DQGDQ�

D\QÕ�oDOÕúPDGDNL�EXOJXODU�SDQGHPLGHQ�|QFH�GR÷DQ�EHEHNOHU-
GHQ�ROXúDQ�ELU�NRKRUWD�DLW�EXOJXODUOD�NÕ\DVODQGÕ÷ÕQGD��PDWHUQDO�
6$56�&R9��� YDUOÕ÷ÕQGDQ� ED÷ÕPVÕ]� RODUDN�� SDQGHPLGH� GR÷DQ�
EHEHNOHULQ� NDED� PRWRU�� LQFH� PRWRU� YH� NLúLVHO�VRV\DO� DOW� DODQ�
VNRUODUÕQÕQ� GDKD� G�ú�N� ROGX÷X� VDSWDQPÕúWÕU�� %X� GR÷UXOWXGD�
DUDúWÕUPDFÕODU��SDQGHPL�VÕUDVÕQGD�GR÷DQ�QHVLO��]HULQGH�|QHPOL�
ELU� KDON� VD÷OÕ÷Õ� HWNLVL� SRWDQVL\HOL� ROGX÷XQX� |QH� V�UHUHN� GDKD�
ID]OD�DUDúWÕUPD�\DSÕOPDVÕ�JHUHNWL÷LQL�EHOLUWPLúWLU������

1HRQDWDO�6RQXoODUÖ
$PHULNDQ� 3HGLDWUL�$NDGHPLVL¶QLQ� �7KH�$PHULFDQ�$FDGHP\� RI�
3HGLDWULFV�$$3�������ELOGLUGL÷LQH�J|UH��GR÷XP�]DPDQÕQD�\DNÕQ�
6$56�&R9��� WHVWL� SR]LWLI� RODQ� NDGÕQODUGDQ� GR÷DQ� EHEHNOHULQ�
\DNODúÕN� ��¶VLQLQ� WHVW� VRQXoODUÕ� GR÷XPGDQ� VRQUDNL� LON� ������
VDDW�LoLQGH�SR]LWLI�oÕNPÕúWÕU��%LUGHQ�ID]OD�PHUNH]GHQ�DOÕQDQ�YDND�
VHULOHUL��GR÷XPGD�&29,'����WHVWL�SR]LWLI�oÕNDQ�NDGÕQODUGDQ�GR-
÷DQ� EHEHNOHUGH� ����� DUDVÕQGD� GH÷LúHQ� HQIHNVL\RQ� RUDQODUÕ�
ELOGLUPHNWHGLU��<HQL�GR÷DQODU�LoLQ�HQ�\�NVHN�HQIHNVL\RQ�ULVNLQLQ��
DQQHQLQ�GR÷XP�]DPDQÕQD�\DNÕQ�&29,'����EDúODQJÕFÕQD�VDKLS�
ROPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU������

&29,'����V�UHFLQGHNL�GR÷XPODU�VÕUDVÕQGD��SUHPDW�UH�GR÷XP�
�����¶GDNL�XOXVDO�$%'�RUWDODPDVÕ�������LNHQ�PHYFXW�RUWDODPD�
��������G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ��VH]DU\HQ�GR÷XP��\R÷XQ�EDNÕP�
�QLWHVL�EDúYXUXODUÕ��SQ|PRQL��VROXQXP�\HWHUVL]OL÷L�EXOJXODUÕ�YH�
LQWUDXWHULQ� IHWDO�GLVWUHV�VÕNOÕNOD�J|]OHQPLúWLU� ��������������%D]Õ�
DUDúWÕUPDFÕODU�EX�RUDQODUÕQ�JHQHO�SRS�ODV\RQD�J|UH�|QHPOL�ELU�
DUWÕú� J|VWHUGL÷LQL�� DQFDN� ��WULPHVWHULQGH� GL÷HU� FLGGL� VROXQXP�
\ROX�KDVWDOÕNODUÕQGDQ�ELULQH�VDKLS�RODQ�JHEHOLNOHUH�NÕ\DVOD�QLV-
SHWHQ�GDKD�G�ú�N�ROGX÷XQX�EHOLUWPLúWLU� ������gWH�\DQGDQ�&K-
PLHOHZVND�YH�DUN�����¶QÕQ�\�U�WW�÷��PHWD�DQDOL]�oDOÕúPDVÕQGD�
LVH��EX�V�UHoWH�G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ��GR÷XP�\|QWHPL�YH�\R÷XQ�
EDNÕP��QLWHVL�EDúYXUXODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�
ELU�GH÷LúLNOL÷LQ�ROPDGÕ÷Õ�EHOLUWLOPLúWLU��

dHúLWOL� oDOÕúPDODUGD�� HQIHNWH� \HQLGR÷DQODUÕQ� oR÷XQXQ� \D�
DVHPSWRPDWLN� \D� GD� EXUXQ�DNÕQWÕVÕ�� |NV�U�N� YH� DWHú� JLEL� KD-
¿I�VHPSWRPODUD�VDKLS�ROGX÷X��|WH�\DQGDQ�GDKD�D]�VÕNOÕNWD�GD�
ROVD��VROXQXP�VÕNÕQWÕVÕ��\HWHUVL]�EHVOHQPH��X\XúXNOXN��NXVPD�
YH� LVKDO�JLEL�RUWD�\D�GD�úLGGHWOL�VHPSWRPODUÕQ�GD�J|U�OHELOGL÷L�
VDSWDQPÕúWÕU�����������(N�RODUDN��/LJXRUR�YH�DUN�������WDUDIÕQGDQ�
\D\ÕQODQDQ� VLVWHPDWLN� ELU� GHUOHPHGH� LVH�� \HQLGR÷DQODUGD� úLG-
GHWOL�KDVWDOÕN�JHoLUPH�RUDQÕQÕQ��GDKD�E�\�N�oRFXNODUD�NÕ\DVOD�
GDKD�ID]OD����¶H�NÕ\DVOD������ROGX÷X�VDSWDQPÕúWÕU��

%DúND�ELU� oDOÕúPDGD��GR÷XP�\DSDQ����&29,'����KDVWDVÕQÕQ�
��¶�QH�������VH]DU\HQ�\DSÕOGÕ÷Õ��EX�KDVWDODUÕQ����¶LQLQ�EXQX�
&29,'���� EXODú� ULVNLQGHQ� GROD\Õ� WHUFLK� HWWL÷L� EHOLUWLOPLúWLU� �����
*HQHO� RODUDN� EDNÕOGÕ÷ÕQGD�� EX� V�UHoWH� EDúYXUXODQ� VH]DU\HQ�
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GR÷XP�� DQQH�EHEHN� D\UÕPÕ� YH\D� HP]LUPHGHQ� NDoÕQPD� JLEL�
X\JXODPDODUÕQ�� \HQLGR÷DQÕQ�DQQH�PLNUREL\RWDVÕ� LOH� NRORQL]DV-
\RQXQX� GH÷LúWLUHELOHFH÷L�� DQQH�EHEHN� ED÷ODQPDVÕQÕ� YH� HP-
]LUPH\L� HQJHOOH\HELOHFH÷L�� EHEH÷L� GHPLU� HNVLNOL÷L� DQHPLVLQH�
\DWNÕQ� KDOH� JHWLUHELOHFH÷L�� EHEHNOLN� G|QHPLQGHNL� VROXQXP� YH�
JDVWURLQWHVWLQDO�HQIHNVL\RQODUÕQ�VÕNOÕ÷ÕQGD�DUWÕúD�\RO�DoDELOHFH-
÷L��&29,'���¶XQ�X]XQ�G|QHPGHNL�RODVÕ�HWNLOHUL�DUDVÕQGD�VD\ÕO-
PDNWDGÕU��gWH�\DQGDQ�HUNHQ�LON�WULPHVWHU�PDWHUQDO�6$56�&R9���
HQIHNVL\RQODUÕQÕQ�IHW�V��]HULQGHNL�VRQXoODUÕQD�GDLU�\HWHUOL�NDQÕW�
EXOXQPDGÕ÷Õ�LoLQ�HUNHQ�IHWDO�ND\ÕSODU��NRQMHQLWDO�NXVXUODU�YH�WH-
UDWRMHQLWH�LQVLGDQVÕ�KHQ�]�QHW�ELU�úHNLOGH�ELOLQPHPHNWHGLU������

&29,'����$ûÖODUÖQÖQ�(WNLOHUL
*HEHOHU� YH� HP]LUPH� G|QHPLQGHNL� NDGÕQODU� DúÕ� oDOÕúPDODUÕQD�
GDKLO� HGLOPHGL÷L� LoLQ�� EX� G|QHPOHUGH� \DSÕODQ� DúÕODUÕQ� J�YHQ-
OL÷LQH� LOLúNLQ� VÕQÕUOÕ� VD\ÕGD� YHUL�PHYFXWWXU�� +DPLOHOHUGH�P51$�
&29,'����DúÕODUÕQÕQ��3¿]HU±%LR17HFK�YH\D�0RGHUQD��NXOODQÕ-
PÕQÕQ� J�YHQOL÷LQL� DUDúWÕUPDN� DPDFÕ\OD�� DúÕODU� LoLQ� JHOLúWLULOPLú�
WDNLS�VLVWHPOHULQGHNL�YHULOHULQ�LQFHOHQGL÷L�ELU�DUDúWÕUPDGD��\DN-
ODúÕN�����D\GD�DúÕ�\DSWÕUDQ��������JHEH�ROGX÷X����WULPHVWHUGH�
\DSÕODQ� DúÕODUÕQ� JHEH� YH\D� \HQLGR÷DQ� �]HULQGH� EHOLUOL� ELU� J�-
YHQOLN� ULVNL� ROXúWXUPDGÕ÷Õ� VDSWDQPÕúWÕU�� $QFDN� DUDúWÕUPDFÕODU��
PDWHUQDO� YH\D� QHQRQDWDO� ROXPVX]� HWNLOHULQ� HNVLN� UDSRUODQPÕú�
RODELOHFH÷LQL�YH�VRQXoODUÕ�GDKD�L\L�GH÷HUOHQGLUHELOPHN�LoLQ�WDNLS�
oDOÕúPDODUÕQÕQ�\DSÕOPDVÕQÕ�JHUHNWL÷LQL�EHOLUWPLúOHUGLU� ������$\QÕ�
DPDoOD�\�U�W�OP�ú�GL÷HU�oDOÕúPDODUGD�GD�&29,'����DúÕODUÕQÕQ�
�3¿]HU±%LR17HFK�� 0RGHUQD� YH\D� -DQVVHQ�� KDPLOH�� HP]LUHQ�
YH\D� KDPLOHOLN� SODQOD\DQ� ELUH\OHU� DUDVÕQGD� L\L� WROHUH� HGLOGL÷L��
J|]OHQHQ�\DQ�HWNLOHULQ�KDPLOH�ROPD\DQ�ELUH\OHUOH�EHQ]HU�ROGX÷X�
VDSWDQPÕúWÕU�������$úÕQÕQ�QHRQDWDO�G|QHPGHNL�HWNLVL��]HULQH�GH�
EHQ]HU�úHNLOGH�NÕVÕWOÕ�YHULOHU�EXOXQVD�GD��NRQX� LOH� LOJLOL�$$3¶\H�
DLW�ELU�GHUJLGH�\D\ÕQODQPÕú�ELU�J|U�úH�J|UH��DúÕ�YH\D�GR÷DO�\RO-
OD� &29,'���¶D� NDUúÕ� ED÷ÕúÕNOÕN� ND]DQPÕú� NDGÕQODUGDQ� GR÷DQ�
EHEHNOHUGH��KDVWDOÕ÷ÕQ�úLGGHWL�YH�EHEH÷LQ�SR]LWLI�ROPD�ULVNLQLQ�
D]DODELOHFH÷L��DQFDN�EX�NRQXGDNL�oDOÕúPDODUÕQ�GHYDP�HWWLULOPH-
VL�JHUHNWL÷L�EHOLUWLOPLúWLU������

$úÕODQPD�LOH�LOJLOL�&'&��'6g��8OXVODUDUDVÕ�-LQHNRORML�YH�2EVWHW-
ULN�)HGHUDV\RQX�YH�EHQ]HUL� XOXVODUDUDVÕ� NXUXOXúODU� WDUDIÕQGDQ�
\D\ÕQODQDQ� NÕODYX]ODUGD�� ELUH\OHU� &29,'���� HQIHNVL\RQXQXQ�
ULVNOHULQLQ�\DQÕ�VÕUD�DúÕQÕQ�SRWDQVL\HO�\DUDUODUÕ�YH�\DQ�HWNLOHULQH�
GDLU�ELOJLOHQGLULOGLNWHQ�VRQUD��DúÕQÕQ� ID\GDODUÕ�KDPLOHOLN� LOH� LOJLOL�
SRWDQVL\HO� ULVNOHUGHQ� D÷ÕU� EDVWÕ÷Õ� GXUXPODUGD� KHP�JHEH�KHP�
GH�HP]LUHQ�NDGÕQODUGD�DúÕQÕQ�NXOODQÕPÕ�|QHULOPHNWHGLU����������
*HEH�NDGÕQODU�LoLQ�|QHULOHULQ�ELUH\H�\|QHOLN�\DSÕOPDVÕ�YH�\�NVHN�
DWHúLQ�KDPLOHOLNWH�ROXPVX]�HWNLOHUL�RODELOHFH÷LQGHQ�DúÕ\Õ�WDNLEHQ�
E|\OH� ELU� GXUXPGD�� DWHú� G�ú�U�F�� DOÕQPDVÕ� JHUHNWL÷LQH� GDLU�

|QHULOHU� GH�PHYFXWWXU� ����� ���� �����$YUXSD�.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP�.XUXOX�LVH�DúÕQÕQ��E�W�Q�KDPLOH�NDGÕQODUGDQ�]L\DGH�
HQIHNVL\RQ�DoÕVÕQGDQ�\�NVHN�ULVNOL�JUXSWDNL��REH]��NURQLN�KLSHU-
WDQVL\RQ��GL\DEHW�YDUOÕ÷Õ�YE���KDPLOH�NDGÕQODUD��HP]LUPH�G|QHPL�
LoLQ�LVH�EHOLUOL�ELU�NRQWUHQGLNDV\RQ�\RNVD�W�P�HP]LUHQ�NDGÕQODUD�
|QHULOPHVLQL�GHVWHNOHPHNWHGLU�������

8OXVODUDUDVÕ� UHKEHUOHUGHNL� |QHULOHU� 6LQRYDF� JLEL� LQDNWLI� &2-
9,'����DúÕODUÕQD�\|QHOLN�YHULOHUL� LoHUPHVH�GH�7�UNL\H�&XPKX-
UL\HWL� 6D÷OÕN�%DNDQOÕ÷Õ� WDUDIÕQGDQ�GD� JHEHOLN� G|QHPLQGH�KHP�
P51$� KHP� GH� LQDNWLI� &29,'���� DúÕODUÕQÕQ� X\JXODQDELOHFH-
÷L� EHOLUWLOPLúWLU� ����� ����� �%HQ]HU� úHNLOGH�7�UNL\H� -LQHNRORML� YH�
2EVWHWULN�'HUQH÷L�JHEHOLN�YH�YH\D�HP]LUPH�G|QHPLQGHNL� W�P�
DQQHOHULQ�DúÕODQPDVÕQÕ�|QHUPHNWHGLU�������gWH�\DQGDQ�7�UNL\H�
0DWHUQDO�)HWDO�7ÕS�YH�3HULQDWRORML�'HUQH÷L�LVH��DúÕQÕQ�JHEHOL÷LQ�
��WULPHVWHULQGHQ� LWLEDUHQ� X\JXODQPDVÕQÕ� YH� &29,'���¶X� D÷ÕU�
JHoLUPH� ULVNL�\�NVHN�RODQ�HP]LUHQ�NDGÕQODUD� LVH�ELUH\LQ� LVWH÷L�
GR÷UXOWXVXQGD�DúÕ�X\JXODQDELOHFH÷LQL�|QHUPHNWHGLU������

&29,'���·81�*(%(/ù.�'g1(0ù1'(.ù�%(6/(10(�
'85808�9(�'$95$1,ú/$5,�h=(5ù1'(.ù�(7.ù6ù
3DQGHPLQLQ�JHEHOHULQ�EHVOHQPH�DOÕúNDQOÕNODUÕ�GDKLO�ROPDN��]H-
UH� JHQHO� DOÕúNDQOÕNODUÕ� �]HULQGHNL� HWNLVLQL� LQFHOHPHN� DPDFÕ\OD�
\DSÕOPÕú� LNL�D\UÕ� oDOÕúPDGD�&29,'���¶XQ�JHEHOHULQ�EHVOHQPH�
DOÕúNDQOÕNODUÕQÕ� GH÷LúWLUPHGL÷L� VDSWDQPÕúWÕU� ����� ����� $QFDN�
NDUDQWLQDQÕQ�� JHEHOHULQ� ¿]LNVHO� DNWLYLWH� G�]H\LQL� �úLGGHWOL�RUWD�
G�]H\GH��YH�V�UHVLQL�D]DOWWÕ÷Õ�YH�RWXUDUDN�JHoLUGLNOHUL�V�UH\L�LNL�
NDWÕQD�oÕNDUGÕ÷Õ� VDSWDQPÕúWÕU� ������gWH�\DQGDQ� IDUNOÕ�ELU��ONH-
GH�\DSÕOPÕú�GL÷HU�oDOÕúPDGD�LVH�SDQGHPL�|QFHVL�YH�VÕUDVÕQGD�
¿]LNVHO�DNWLYLWH�VÕNOÕNODUÕ�DoÕVÕQGDQ�ELU� IDUNOÕOÕN�J|]OHQPHPLúWLU��
$QFDN�D\QÕ�oDOÕúPDGD��JHEHOL÷H�ED÷OÕ�VWUHV�G�]H\LQLQ�SDQGHPL�
VÕUDVÕQGD�DQODPOÕ�ELU�úHNLOGH�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������%X�LNL�oD-
OÕúPDGD�GD�VDGHFH�EHVLQ�NDOLWHVL�DUDúWÕUÕOPÕú�ROXS�WRSODP�HQHUML�
DOÕPÕQD�GDLU�ELU�DUDúWÕUPD�\DSÕOPDPÕúWÕU��%HVOHQPH�DOÕúNDQOÕNOD-
UÕ�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUNOÕOÕN�ROPDVD�GD�oDOÕúPDODUGDQ�ELULQ-
GH�J|]OHQGL÷L�úHNLOGH�¿]LNVHO�DNWLYLWH�G�]H\OHULQGHNL�D]DOPDGDQ�
ND\QDNOÕ�RODUDN�JHEHOHUGH�Y�FXW�D÷ÕUOÕ÷ÕQGD�ROPDVÕ�JHUHNHQGHQ�
ID]OD�ELU�DUWÕú�JHOLúHELOLU�������gWH�\DQGDQ�DUWDQ�VWUHV�G�]H\LQH�
ED÷OÕ�RODUDN��LQVDQODUÕQ�\DNODúÕN����¶ÕQÕQ�GDKD�ID]OD�\HPH�H÷LOL-
PLQGH�ROGX÷X�YH����¶ÕQÕQ�LVH�GDKD�D]�\HGL÷L��EHVLQ�WHUFLKOHULQLQ�
LVH�\�NVHN�NDORULOL�YH�\�NVHN�\D÷OÕ�\L\HFHNOHU�ROGX÷X�EHOLUWLOPHN-
WHGLU��%X�VHEHSOH��\HPH�ER]XNOX÷X�JHOLúPH�ULVNL�DoÕVÕQGDQ�VD-
YXQPDVÕ]�JUXSODU�DUDVÕQGD�JHEH�NDGÕQODUÕQ�GD�\HU�DOGÕ÷Õ�YH�JH-
EHOLN�G|QHPLQGH�ND]DQÕODQ�DúÕUÕ�YH\D�\HWHUVL]�Y�FXW�D÷ÕUOÕ÷ÕQÕQ�
KHP�DQQH�KHP�GH�EHEHN��]HULQGHNL�ROXPVX]�VRQXoODUÕ�J|]�DUGÕ�
HGLOPHPHOLGLU������=KDQJ�YH�DUN�����JHEHOL÷LQLQ���WULPHVWHULQGH�
NDUDQWLQD\D�JLUHQ�����DQQHQLQ�GL\HWLQGHNL����EHVLQ�JUXEXQXQ�
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W�NHWLPLQGHNL�GH÷LúLNOL÷L��DQQHOHUGH�GX\JXVDO�\HPH�ER]XNOX÷X�
�'<%��JHOLúLS�JHOLúPHGL÷LQL�YH�EXQODUÕQ�JHVWDV\RQHO�Y�FXW�D÷ÕU-
OÕ÷Õ�ND]DQÕPÕ��*9$.��LOH�LOLúNLVLQL�LQFHOHPHN�DPDoOÕ�ELU�oDOÕúPD�
\DSPÕúWÕU��dDOÕúPDQÕQ�VRQXFXQGD�LVH�&29,'���¶XQ�GDKD�FLGGL�
ROGX÷X�E|OJHOHUGH�\DúD\DQ��SDQGHPL�KDNNÕQGD�HQGLúH�GX\DQ�
YH�G�ú�N�¿]LNVHO� DNWLYLWH�G�]H\LQH�VDKLS� NDGÕQODUGD�'<%�JH-
OLúPH�ULVNLQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU��$\QÕ�]DPDQGD�
WDKÕOODU�YH�\D÷ODU�JLEL�HQHUML�DoÕVÕQGDQ�\�NVHN�\R÷XQOX÷D�VDKLS�
EHVLQOHUH�NDUúÕ�GX\XODQ�LVWH÷LQ��GX\JXVDO�\HPH�YH�DúÕUÕ�*9$.�
DUDVÕQGDNL�LOLúNL\H�DUDFÕOÕN�HWWL÷L�VDSWDQPÕúWÕU��%X�oDOÕúPDGD�'<-
%¶QLQ�EHVLQ�DOÕPÕQÕQ�NÕVÕWODQPDVÕ\OD�RUWD\D�oÕNPDVÕ�DUDúWÕUÕOPD-
PÕú�ROVD�GD��ED]Õ�JHEHOHULQ�EX�V�UHoWH�HW��EDOÕN�YH�NXUXEDNODJLO�
JLEL�VD÷OÕNOÕ�EHVLQOHULQ�W�NHWLPLQL�D]DOWPÕú�ROPDODUÕQÕQ�GD�GLNNDW�
HGLOPHVL�JHUHNHQ�ELU�NRQX�ROGX÷X�EHOLUWLOPLúWLU�����

2OXPVX]� ELU� LQWUDXWHULQ� RUWDP�� \D� GR÷UXGDQ� HWNLOHU� YH�YH\D�
PDWHUQDO�VLQ\DOOHU�\ROX\OD�GLUHNW�RODUDN�\D�GD�HUNHQ�GR÷XPXQ�
ELU�VRQXFX�RODUDN�GROD\OÕ�\ROGDQ�IHWDO�Q|URJHOLúLPL�HWNLOH\HELOLU��
'ROD\ÕVÕ\OD�VWUHVLQ�\DQÕ�VÕUD�HQIHNVL\RQ�YH�EHVOHQPH�úHNOLQLQ�
GH� IHWDO� Q|URJHOLúLP� �]HULQGH� HWNLVL� EXOXQPDNWDGÕU�� 0DWHUQDO�
G|QHPGH� \HWHUVL]� EHVOHQHQ� DQQHOHULQ� oRFXNODUÕQGD� LOHUOH\HQ�
\DúODUGD�ELOLúVHO�JHULOHPH�JHOLúHELOPHNWHGLU��gWH�\DQGDQ�PDWHU-
QDO� REH]LWH� LVH� ER]XOPXú�Q|URJHOLúLP�� GL\DEHW�� NDUGL\RYDVN�-
OHU� KDVWDOÕNODU� YH� oRFXNODUGD� RWL]P� VSHNWUXP�ER]XNOX÷X� YH\D�
GLNNDW� HNVLNOL÷L� KLSHUDNWLYLWH� ER]XNOX÷X� JLEL� ROXPVX]� Q|URS-
VLNL\DWULN� VRQXoODUOD� LOLúNLOHQGLULOPHNWHGLU�� (N� RODUDN� SHULQDWDO�
G|QHPGH� PDWHUQDO� REH]LWH\H� PDUX]L\HW�� IHW�V�Q� HQIHNVL\RQ�
YH\D�LQÀDPDV\RQ�JLEL�GL÷HU�UDKDWVÕ]OÕNODUD�GDKD�GX\DUOÕ�ROPD-
VÕQD�QHGHQ�RODELOLU��0DWHUQDO�HQIHNVL\RQXQ�GD�EX�JLEL�VRQXoODUÕ�
RODELOLU� ������%X�GR÷UXOWXGD�+RIIPDQ�YH�DUN�� �����HQIHNVL\RQD�
NDUúÕ� NRUX\XFX� RODELOHFH÷L� G�ú�Q�OHQ� EHVLQ� |JHOHULQLQ� �NROLQ��
IROLN�DVLW��'�YLWDPLQL��Q���38)$���HQIHNWH�ROPXú�JHEHOHUGH�GL\HW�
ND\QDNOÕ�YH�VXSOHPDQ�úHNOLQGH�NXOODQÕPÕQÕQ��PDWHUQDO�HQIHNVL-
\RQ�YH�LQÀDPDV\RQXQ�IHWDO�JHOLúLP��]HULQGHNL�HWNLOHULQLQ�DUDú-
WÕUÕOGÕ÷Õ�oDOÕúPDODUÕ�LQFHOHPLúWLU��$QFDN��NROLQ�KDULo�GL÷HU�PDWHU-
QDO� EHVLQ� |JHOHULQLQ� VSHVL¿N� ELU� HWNLVLQL� J|VWHUHQ� oDOÕúPDODUD�
UDVWODQPDPÕúWÕU�������øQFHOHGLNOHUL�ELU�oDOÕúPDGD�NROLQLQ�VDGHFH�
GL\HWWHQ� VD÷ODQPDVÕ� LVWHQPLúWLU� YH� GL÷HU� EHVLQ� |JHOHULQH� HN�
RODUDN�JHVWDV\RQHO����KDIWDGD�GDKD�\�NVHN�PDWHUQDO�SOD]PD�
NROLQ� VHYL\HOHUL� ������0��� W�P�DQQHOHUGH� YH�|]HOOLNOH� HQIHNWH�
RODQ�DQQHOHUGH�GDKD�QRUPDO�IHWDO�JHOLúLP�LOH�LOLúNLOL�EXOXQPXúWXU�
������$QFDN�+RIIPDQ�YH�DUN�������oR÷X�NDGÕQÕQ�GDKD�G�ú�N�NROLQ�
SOD]PD�VHYL\HOHULQH�YH�úX�DQGD�|QHULOHQ�PLNWDUODUÕQ��()6$�����
PJ�J�Q��)'$�����PJ�J�Q��DOWÕQGD�GL\HW�DOÕPÕQD�VDKLS�ROGX÷XQX�
EHOLUWPLú��&29,'����V�UHFLQGH�GL\HWOH�\HWHUOL�NROLQ�DOÕPÕQÕ�VD÷-
OD\DPD\DQ�JHEHOHU�LoLQ�IRVIRWLGLONROLQ�IRUPXQGD�VXSOHPDQODUÕQ�
NXOODQÕPÕQÕ�|QHUPLúWLU��$QFDN�NRQX� LOH� LOJLOL� UHKEHUOHUGH�KHQ�]�

E|\OH�ELU�|QHUL�EXOXQPDPDNWDGÕU�

&29,'���� SDQGHPLVLQLQ� ROXPVX]� HWNLOHUL� DUDVÕQGD� HNRQRPLN�
VÕNÕQWÕODU�� EHVLQ� WHGDULN� ]LQFLULQGHNL� DNVDNOÕNODU� YH� EXQODUÕQ�
GD�HWNLVL\OH� EHVLQ� ¿\DWODUÕQGD�DUWÕú�� VD÷OÕNOÕ� EHVLQOHUH�HULúLPLQ�
D]DOPDVÕ�� G�ú�N� NDOLWHOL� EHVLQOHULQ� W�NHWLOPHVL� \HU� DOPDNWDGÕU��
%X� GXUXPGD� EHVLQ� J�YHQFHVL]OL÷L� RUWD\D� oÕNPDNWDGÕU�� %HVLQ�
J�YHQFHVL]OL÷L��VD÷OÕNOÕ�ELU�\DúDP�LoLQ�JHUHNOL�RODQ�EHVOH\LFL�YH�
J�YHQOL� EHVLQOHUH� HULúLPLQ� ROPDPDVÕ� GXUXPXGXU� ����� %X� GX-
UXP�ELUH\OHUGH�\HWHUVL]�YH�VD÷OÕNVÕ]�EHVOHQPH\H�VHEHS�RODUDN�
REH]LWH��GL\DEHW��]LKLQVHO�VD÷OÕN�VRUXQODUÕ�GD�GDKLO�ROPDN��]HUH�
oHúLWOL�VD÷OÕN�VRUXQODUÕQÕ�EHUDEHULQGH�JHWLUPHNWHGLU��.DGÕQODU�YH�
oRFXNODU��EX�VRUXQGDQ�HQ�ID]OD�HWNLOHQHQ�JUXSODU�DUDVÕQGD�\HU�
DOPDNWDGÕU���������

$PHULND¶GD� \DSÕOPÕú� ELU� DUDúWÕUPDGD�� ����� \ÕOÕQGDNL� EHVLQ� ¿-
\DWODUÕQÕQ�|QFHNL� \ÕOODUD�J|UH������DUWWÕ÷Õ��$PHULND¶GDNL�EHVLQ�
J�YHQFHVL]OL÷L�SUHYHODQVÕQÕQ�LVH�&RYLG����SDQGHPLVL�LOH�ELUOLNWH�
�����¶WHQ����¶H�oÕNWÕ÷Õ�VDSWDQPÕúWÕU������'6g�YH�*ÕGD�YH�7D-
UÕP�7HúNLODWÕ¶QÕQ��)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QL-
WHG�1DWLRQV���)$2��YHULOHULQH�J|UH�LVH��RUWD�YH\D�FLGGL�JÕGD�J�-
YHQFHVL]OL÷L�G�Q\D�Q�IXVXQXQ�oH\UHNWH�ELULQL�HWNLOHPHNWH�YH�VRQ�
DOWÕ�\ÕOGD�DUWÕú�H÷LOLPL�J|VWHUPHNWHGLU������0DWHUQDO�EHVLQ�J�YHQ-
FHVL]OL÷LQLQ� JHEHOLNWHNL� VRQXoODUÕ� �]HULQGH� D]� VD\ÕGD� oDOÕúPD�
EXOXQPDNWDGÕU��.RQX�LOH�LOJLOL�ELU�oDOÕúPDGD�EHVLQ�J�YHQFHVL]OL÷L��
JHEHOLN�VÕUDVÕQGD�����NDW�GDKD�ID]OD�GHSUHVLI�VHPSWRP�RODVÕOÕ÷Õ�
LOH� LOLúNLOL� EXOXQPXúWXU��(N� RODUDN� EHEHNOHULQ� GR÷XP�D÷ÕUOÕNODUÕ�
�]HULQH�GH�HWNLOHUL�RODELOPHNWHGLU��$QFDN�PHYFXW�oDOÕúPDODUGD��
N�o�N�|UQHNOHP�JUXSODUÕ�YH�oHOLúNLOL�VRQXoODU�\HU�DOPDNWDGÕU������
$PHULND¶GD�\DSÕOPÕú�ELU�oDOÕúPDGD������LQIDQWWDQ���������YH����
D\OÕNNHQ�DQWURSRPHWULN�|Oo�POHU�DOÕQPÕúWÕU�YH�DGLSR]LWH�PLNWDU-
ODUÕ�LOH�KDQHOHULQGH�EHVLQ�J�YHQFHVL]OL÷L�ROPDVÕ�DUDVÕQGDNL�LOLúNL�
DUDúWÕUÕOPÕúWÕU�� %HVLQ� J�YHQFHVL]OL÷L� RODQ� HYOHUGHNL� LQIDQWODUGD�
GDKD�\�NVHN�%.ø��VXEVNDSXODU�GHUL�NÕYUÕP�NDOÕQOÕ÷Õ�YH�REH]LWH�
JHOLúPH�ULVNL�VDSWDQPÕúWÕU��%HVLQ�J�YHQFHVL]OL÷L��\HQLGR÷DQ�YH�
EHEH÷LQ� EHVOHQPH� VHoLPOHULQL� HWNLOHPHNWHGLU� YH� EX�GXUXPXQ��
JHOHFHNWH�REH]LWH�YH\D�GL÷HU�KDVWDOÕNODUÕQ�JHOLúPHVLQGH�HWNLVL�
RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������&29,'����SDQGHPLVL�LOH�EH-
UDEHU�JÕGD�J�YHQFHVL]OL÷LQGH�DUWÕú�ROGX÷X�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� EX� V�UHoWH� JHEHOHULQ�� JHUHNVLQLPOHUL� NDGDU� HQHUML�
�HQ�D]�\DNODúÕN������NFDO�J�Q��YH�GL÷HU�EHVLQ�|JHOHULQL�LoHUHQ�
ELU�GL\HWH�HULúLPOHUL�ROGXNoD�|QHPOLGLU��$\QÕ�]DPDQGD�'6g¶Q�Q�
WDYVL\H�HWWL÷L�G�]H\OHUGH�NDOVL\XP��GHPLU��NROLQ��Q���38)$��IROLN�
DVLW�YH�'�YLWDPLQLQL�LoHUHQ�JÕGD�VHSHWOHUL�YH�JHUHNWL÷L�GXUXPODU-
GD�VXSOHPDQODUOD�GHVWHN�YHULOPHOLGLU������
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&29,'���·81�(0=ù50(�'g1(0ù1'(.ù�%(6/(10(�
'85808�9(�'$95$1,ú/$5,�h=(5ù1'(.ù�(7.ù6ù
/LWHUDW�U� WDUDPDVÕQGD� &RYLG���¶XQ� HP]LUPH� G|QHPLQGHNL� ND-
GÕQODUÕQ� EHVOHQPH� GDYUDQÕúODUÕ� �]HULQH� HWNLVL\OH� LOJLOL� QHW� ELU�
NDQÕWD�UDVWODQÕOPDPÕú�ROVD�GD�oHúLWOL�oDOÕúPDODUGD�DQQHQLQ�SVL-
NRORMLN�GXUXPXQXQ�ROXPVX]�\|QGH�HWNLOHQGL÷L�J|]OHQPLúWLU������
�����.DUDQWLQDGDQ�|QFH�YH�NDUDQWLQD�VÕUDVÕQGD�GR÷XP�\DSDQ�
�����NDGÕQÕQ�GDKLO�HGLOGL÷L�NHVLWVHO�ELU�oDOÕúPDGD�NDUDQWLQDQÕQ��
DQQHOHULQ����¶LQLQ�PHQWDO�VD÷OÕN��DQNVL\HWH�YH�GHSUHV\RQ�G�-
]H\OHULQL�HWNLOHGL÷L�VDSWDQPÕúWÕU��%X�oDOÕúPDGDNL�DUDúWÕUPDFÕODU��
GX\JXVDO�UDKDWVÕ]OÕN�GXUXPXQXQ��SDQGHPLQLQ�NÕVD�YDGHGHNL�HW-
NLOHUL�DUDVÕQGD�VD\ÕODELOHFH÷LQL�YH�EX�GXUXPXQ�DQQHQLQ�V�W�Q�Q�
D]DOPDVÕ� YE�� HWNLOHUH� VHEHS�RODELOHFH÷LQL� EHOLUWPLúWLU��$QQHQLQ�
SVLNRORMLN�GXUXPX�YH�\HPH�GDYUDQÕúODUÕ�DUDVÕQGDNL� LOLúNL�G�ú�-
Q�OG�÷�QGH��EX�DUWDQ�VWUHV�YH�GHSUHV\RQ�GXUXPXQXQ�DQQHQLQ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕ�ROXPVX]�\|QGH�HWNLOH\HELOHFH÷L�V|\-
OHQHELOLU��gWH�\DQGDQ�SDQGHPLQLQ�EHEHN�EHVOHQPHVL��]HULQGHNL�
HWNLOHULQLQ�LVH�GXUXPD��GHVWH÷H�HULúLPH�YH�KHU�DQQHQLQ�\DúDGÕ÷Õ�
|]HO�NRúXOODUD�ED÷OÕ�RODUDN�GH÷LúHELOHFH÷L�EHOLUWLOPLúWLU������

*HEH�YH\D�HP]LUPH�G|QHPLQGHNL�NDGÕQODUD�\|QHOLN�&29,'����
SDQGHPLVL�V�UHFLQGH�EHVOHQPHOHULQH�GDLU�HN�ELU�|QHUL�EXOXQPD-
PDNWDGÕU��gQHULOHU��GL÷HU�NLúLOHU�LoLQ�GH�ROGX÷X�úHNLOGH�ED÷ÕúÕN-
OÕN�VLVWHPLQL�GHVWHNOH\HQ�WHPHO�EHVLQOHUH�GL\HWWH�\HU�YHULOPHVL��
\HWHUOL�YH�GHQJHOL�EHVOHQLOPHVL�úHNOLQGHGLU��%XQD�HN�RODUDN�EX�
G|QHPGHNL�NDGÕQODUD�SURWHLQ��oLQNR��GHPLU��NDOVL\XP�YH�IRODWWDQ�
]HQJLQ�EHVLQOHUH�GL\HWOHULQGH�\HU�YHUPHOHUL�|QHULOHELOLU����������

<HQLGR÷DQÕ�(P]LUPH�YH�YH\D�0DPD�LOH�%HVOHPH

&29,'����V�UHFLQGH�ROXúDQ�HQGLúHOHU�DUDVÕQGD��HP]LUPH�VÕUD-
VÕQGD�YLU�V�Q�HQIHNWH�DQQHGHQ�EHEHNOHULQH�WHPDV�YH\D�DQQH�
V�W�� DUDFÕOÕ÷Õ\OD� JHoHELOHFH÷L� \HU� DOPDNWDGÕU� ����� ����� %XQX�
DUDúWÕUPDN�DPDFÕ\OD�\DSÕODQ�oDOÕúPDODUGDQ�ELULQGH��WDQÕ�DOPÕú�
���NDGÕQGDQ�V�W�YH�PHPH�GHUL�V�U�QW�V��|UQHNOHUL�LQFHOHQPLú-
WLU�� $QQH� V�W�QGH� 6$56�&R9��� 51$� YDUOÕ÷Õ� VDSWDQPD]NHQ��
DQWL�6$56�&RY���DQWLNRUODUÕ��,J$�YH�,J*��ROGX÷X�YH�LQ�YLWUR�NR-
úXOODUGD�V�W�|UQHNOHULQLQ����¶VLQLQ�6$56�&R9���HQIHNWLYLWHVLQL�
HWNVL]OHúWLUGL÷L� J|U�OP�úW�U�� <HWPLú� GHUL� V�U�QW�V�Q�Q� �¶LQGH�
YLUDO�51$�VDSWDQPÕúWÕU��DQFDN�VDGHFH��¶LQGH�NHVLQ�SR]LWLI�VRQXo�
RODUDN�NDEXO�HGLOPLúWLU��*|÷�V�\ÕNDQGÕNWDQ�VRQUD� WHNUDU�|UQHN�
DOÕQGÕ÷ÕQGD� LVH� EX� VRQXo� WHUVLQH� G|QP�úW�U�� %X� oDOÕúPDGDNL�
DUDúWÕUPDFÕODU��DQQH�V�W�QGHNL�DQWLHQIHNWLI�ELOHúHQOHU�J|]�|Q�Q-
GH�EXOXQGXUXOGX÷XQGD��KD¿I�RUWD�úLGGHWWH�&29,'���¶OX�NDGÕQ-
ODU�HP]LUPH\H�WHúYLN�HGLOPHVL�JHUHNWL÷LQL�YH�DQQH�DoÕNWD�NDODQ�
PHPHVLQLQ��]HULQH�|NV�UPHGL\VH�PHPHQLQ�G�]HQOL�RODUDN�\Õ-
NDQPDVÕ�JHUHNPHGL÷LQL�EHOLUWPLúWLU�������:DONHU�YH�DUN�������GD�
EHQ]HU� VRQXoODU�EXODUDN��&29,'���¶XQ�VH]DU\HQ�GR÷XP�� IRU-

PXOD� LOH�EHVOHQPH�YH\D�DQQHQLQ�EHEHNWHQ� L]RODV\RQX� LoLQ�ELU�
JHUHNoH�ROPDGÕ÷ÕQÕ�LOHUL�V�UP�úW�U�

(P]LUPH� G|QHPLQGH� &29,'���� WHGDYLVLQGH� NXOODQÕODQ� LODoOD-
UÕQ�YH\D�DúÕODUÕQ�EHEH÷H�DQQH�V�W�\OH�JHoLúLQLQ�ROXS�ROPDGÕ÷Õ�
GD�HQGLúHOHU�DUDVÕQGD�\HU�DOPDNWDGÕU�����������%X�V�UHoWH�NXO-
ODQÕODQ�ELU� DQWLYLUDO� LODo�RODQ�5HPGHVLYLU¶LQ� EHEH÷H�DQQH�V�W��
\ROX\OD�JHoLúL�ELOLQPHPHNOH�ELUOLNWH��DQQHVL�(EROD�HQIHNVL\RQX�
LoLQ�5HPGHVLYLU�WHGDYLVL�DODQ�ELU�\HQLGR÷DQGD�KHUKDQJL�ELU�\DQ�
HWNL�ELOGLULOPHPLúWLU�������(N�RODUDN��(P]LUPH�7ÕEEÕ�$NDGHPLVL��
HP]LUHQ�DQQHOHUH�P51$�ED]OÕ�ELU�OLSR]RPDO�DúÕ�X\JXODQGÕ÷ÕQGD�
HP]LUPHQLQ�NHVLOPHVLQL�|QHUPHPHNWHGLU������

+D]ÕUODQDQ�NÕODYX]ODU�LQFHOHQGL÷LQGH��&29,'���¶XQ�RUWD\D�oÕN-
WÕ÷Õ�IDUNOÕ�ED÷ODPODU�YH�IDUNOÕ�VD÷OÕN�VLVWHPOHUL�ROGX÷XQGDQ�|QH-
ULOHU���ONHOHUH�J|UH�IDUNOÕOÕNODU�J|VWHUHELOPHNWHGLU�������gUQH÷LQ�
dLQ¶GHNL�NÕODYX]ODU�&29,'���¶OX�ú�SKHOL�DQQH�LOH�EHEH÷LQLQ����
J�Q�D\UÕ� NDOPDVÕQÕ� |QHUPHNWHGLU� YH�HP]LUPH\H� NDUúÕGÕU� ������
$QFDN�'6g�YH�&'&��EX�DQQHOHULQ�HP]LUPH\H�GR÷XPGDQ�VRQ-
UDNL� �� VDDW� LoLQGH� EDúODPDVÕQÕ�� EHEH÷L� �� \DúÕQD� NDGDU� DQQH�
V�W��LOH�EHVOHPH\H�GHYDP�HGHUNHQ��LON���D\�VDGHFH�DQQH�V�W��
RODFDN�úHNLOGH�����D\GDQ�LWLEDUHQ�\HWHUOL��J�YHQOL�YH�X\JXQ�úHNLO-
GH�WDPDPOD\ÕFÕ�EHVLQOHUOH�GHVWHN�\DSPDVÕQÕ�|QHUPHNWHGLU������
�����(N�RODUDN�$$3�LVH�DQQH�V�W�Q�Q��GR÷DO�EL\RDNWLI�IDNW|UOHUH��
DQWLNRUODUD�YH�LPP�QRORMLN�DUDFÕODUD�VDKLS�ROGX÷XQX��DQQH�V�-
W�\OH�EHVOHQHQ�EHEHNOHULQ�EDúND�YLUDO�HQIHNVL\RQODU�JHOLúWLUPH�
RODVÕOÕ÷ÕQÕQ�GDKD�G�ú�N�ROGX÷XQX�YH�HP]LUPH�VÕUDVÕQGD�RNVL-
WRVLQ�VDOÕQÕPÕ�DQQH�VD÷OÕ÷ÕQÕ�GHVWHNOH\LS�VWUHV�YH�ND\JÕ\Õ�D]DOW-
WÕ÷ÕQÕ�EHOLUWPLúWLU��%XQODU�J|]�|Q�QGH�EXOXQGXUXOGX÷XQGD�$$3��
SDQGHPL�VÕUDVÕQGD�DQQH�V�W��\ROX\OD�VD÷ODQDQ�NRUXPD\Õ�HQ��VW�
G�]H\H�oÕNDUPDN�LoLQ�DLOHOHUH�V�WWHQ�NHVPH\L�HUWHOHPH\L�YH�HP-
]LUPH�V�UHVLQL�X]DWPD\Õ� WDYVL\H�HWPHNWHGLU� ������.ÕODYX]ODUGD�
HP]LUPH�DQÕ� GD� GDKLO� ROPDN��]HUH� DQQHQLQ� EHEH÷L� LOH� WHPDV�
KDOLQGH\NHQ�PDVNH�WDNPDVÕ��HO�KLM\HQLQH�|QHP�YHUPHVL�|QHULO-
PHNWHGLU��&29,'����RODQ�ELU�DQQHQLQ�D÷ÕU�KDVWDOÕ÷ÕQÕQ�YH\D�GL-
÷HU�NRPSOLNDV\RQODUÕQÕQ�EHEH÷LQH�EDNPDVÕQÕ�HQJHOOHGL÷L�YH\D�
GR÷UXGDQ�HP]LUPH\H�GHYDP�HWPHVLQL�HQJHOOHGL÷L�GXUXPODUGD�
LVH��DQQHOHU�V�W�VD÷PDODUÕ�LoLQ�WHúYLN�HGLOPHOL�YH�X\JXODPD�VÕUD-
VÕQGD�EHEH÷H�J�YHQOL�ELU�úHNLOGH�DQQH�V�W��VD÷ODQPDOÕGÕU������
��������&'&�EX�GXUXPGD�HP]LUPH�GHVWHN�VD÷OD\ÕFÕVÕQGDQ�\DU-
GÕP�DOÕQDELOHFH÷LQL�GH�EHOLUWPLúWLU�������$QQH�V�W�Q��VD÷PDN�LV-
WL\RUVD��V�W��VD÷PDGDQ�|QFH�DQQH�ELU�PDVNH�WDNPDOÕ�YH�HOOHULQL��
SRPSD�SDUoDODUÕQÕ��ELEHURQODUÕ�YH�\DSD\�PHPH�XoODUÕQÕ�L\LFH�WH-
PL]OHPHOLGLU��6�W�Q��EHEH÷L�\HGL÷L�NDGDU�VÕN�YH\D����VDDWWH�HQ�
D]���LOD���NH]�VD÷PDOÕGÕU��$QQH�L\LOHúWL÷LQGH�EHEH÷LQL�GR÷UXGDQ�
HP]LUPHVL�NRQXVXQGD�WHúYLN�HGLOPHOLGLU��������������(N�RODUDN�
EHEHNOHUGH�&29,'���� WHVSLW� HGLOVH� GH�HGLOPHVH�GH�� DQQH� YH�
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EHEHNOHULQ�JHFH�J�QG�]�ELU�DUDGD�NDOPDODUÕ�YH�WHQ�WHQH�WHPDV�
NXUPDODUÕ��|]HOOLNOH�GR÷XPGDQ�KHPHQ�VRQUD�HP]LULOGL÷L�VÕUDGD��
YH\D�NDQJXUX�DQQH�EDNÕPÕ�X\JXODPDODUÕ�WHúYLN�HGLOPHOLGLU������

&29,'���¶XQ� JHEHOLN� YH� HP]LUPH� G|QHPLQGHNL� NDGÕQODUD� HW-
NLVLQH� LOLúNLQ�VÕQÕUOÕ� VD\ÕGD�\�NVHN�NDQÕW�G�]H\LQH�VDKLS�oDOÕú-
PD�EXOXQPDNWDGÕU��$QFDN��EX�V�UHoWH�ROXúDQ�SVLNRORMLN�HWNLOHU�
YH� EHVLQ� J�YHQFHVL]OL÷LQGHNL� DUWÕú� DUDFÕOÕ÷Õ\OD�� &29,'���¶XQ�
DQQHOHULQ� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ� GROD\OÕ� \ROGDQ� HWNLOH\HEL-
OHFH÷L� V|\OHQHELOLU�� <HWHUVL]� YH�YH\D� DúÕUÕ� EHVOHQPHQLQ� DQQH�
YH� IHW�V�\HQLGR÷DQ� VD÷OÕ÷Õ� �]HULQGH� ROXPVX]� HWNLOHUL� ROGX÷X�
G�ú�Q�OG�÷�QGH��JHUHNOL�|QOHPOHULQ�|QFHGHQ�DOÕQDELOPHVL�LoLQ��
&29,'���¶XQ� DQQHQLQ� EHVOHQPH� DOÕúNDQOÕNODUÕ� �]HULQH� HWNLVL�
KDNNÕQGD�GDKD�NDSVDPOÕ�DUDúWÕUPDODUÕQ�\DSÕOPDVÕ�YH�JHEHOHUH�
PXOWLGLVLSOLQHU�ELU�\DNODúÕPGD�EXOXQXOPDVÕ�JHUHNPHNWHGLU�

<HWHUOL�YH�GHQJHOL�EHVOHQPH�KD\DWÕQ�KHU�G|QHPLQGH�ROGX÷X�JLEL�
VD÷OÕNOÕ�ELU�JHEHOLN�YH�HP]LUPH�LoLQ�HQ�|QHPOL�IDNW|UOHUGHQ�ELUL-
VLGLU��*HEHOLN�YH�HP]LUPH�V�UHVLQFH�HQHUML�YH�EHVLQ�|JHOHULQLQ�
\HWHUOL� G�]H\OHUGH� DOÕPÕ� LOH� DQQH� YH� EHEHN� VD÷OÕ÷Õ� DUDVÕQGDNL�
NDQÕWODQPÕú�LOLúNL\H�GD\DQDUDN��SDQGHPLOHU�JLEL�|]HO�GXUXPODU-
GD� JHEHOLN� NRPSOLNDV\RQODUÕQÕQ� |QOHQPHVLQGH� YH� WHGDYLVLQGH�
EHVOHQPH�LOH� LOJLOL�JHUHNOL�X\JXODPDODU�DUDúWÕUÕOPDOÕ�YH�GLNNDWOH�
GH÷HUOHQGLULOPHOLGLU��8OXVDO�YH�XOXVODUDUDVÕ�VD÷OÕN�SURIHV\RQHO-
OHUL�YH�NXUXOXúODUÕQÕQ�KD]ÕUODGÕ÷Õ�JHEHOLN�YH�HP]LUPH�G|QHPLQH�
\|QHOLN� EHVOHQPH� UHKEHUOHUL� GLNNDWH� DOÕQDUDN�� EX� G|QHPOHUGH�
DUWDQ�HQHUML�YH�EHVLQ�|JHOHUL�JHUHNVLQPHOHULQLQ�EHVLQ�oHúLWOLOL÷L�
VD÷ODQPÕú�\HWHUOL� YH�GHQJHOL�ELU�GL\HWOH�NDUúÕODQPDVÕQD�GLNNDW�
HGLOPHOLGLU�� &29,'���¶D� \|QHOLN� JHQHO� EHVOHQPH� |QHULOHUL� LoLQ�
oÕNDUÕODQ�NÕODYX]ODUGD�JHEHOLN�YH�HP]LUPH�G|QHPLQGHNL�NDGÕQ-
ODUD�\|QHOLN�HN�ELU�|QHULGH�EXOXQXOPDPÕúWÕU��%X�V�UHoWH�|QHPOL�
RODQ��ED÷ÕúÕNOÕN�VLVWHPLQL�GHVWHNOH\HQ�WHPHO�EHVLQOHULQ�GH�LoLQGH�
EXOXQGX÷X� úHNLOGH� \HWHUOL� YH� GHQJHOL� EHVOHQPHQLQ� VD÷ODQPD-
VÕGÕU��%HVLQ�J�YHQFHVL]OL÷LQL�D]DOWDELOPHN�LoLQ�LVH��EHVOH\LFL�YH�
VD÷OÕNOÕ�EHVLQOHUH�HULúLPL�NROD\ODúWÕUDELOPHN�DGÕQD�E�W�Q�EHVLQ�
WHGDULN� ]LQFLULQL� NDSVD\DFDN� úHNLOGH� |QOHPOHU� DOÕQPDOÕGÕU�� (N�
RODUDN� DLOHOHUH� GR÷UX� EHVLQ� KD]ÕUODPD� YH� SLúLUPH� \|QWHPOHUL��
DQQH�V�W�Q�Q�EHEHN� LoLQ�|QHPLQH�GDLU�H÷LWLPOHU�YHULOHELOLU��%X�
V�UHoWH�SVLNRORMLN�GHVWH÷H�LKWL\DFÕ�RODQ�JHEH�YH�HP]LUHQ�NDGÕQ-
ODUD�GHVWHN�VD÷ODQPDVÕ�GD�|QHP�DU]�HWPHNWHGLU��3DQGHPLOHULQ�
PDWHUQDO�� IHWDO� YH�\HQLGR÷DQ�VD÷OÕ÷Õ� YH�EHVOHQPH�GXUXPXQD��
EHVOHQPH�DOÕúNDQOÕNODUÕ�LOH�EHVLQ�|JHOHUL�JHUHNVLQPHOHUL��]HULQH�
HWNLVL�NRQXVXQGD�GDKD� ID]OD�oDOÕúPD\D� LKWL\Do�GX\XOPDNWDGÕU��
.DQÕWD�GD\DOÕ�YHULOHU�HOGH�HGLQFH\H�NDGDU�JHEHOLN�YH�HP]LUPH�
G|QHPLQGHNL�PHYFXW�XOXVDO�YH�XOXVODUDUDVÕ�EHVOHQPH�|QHULOHUL��

SDQGHPL�V�UHoOHULQGH�GH�X\JXODQDELOLU�J|U�QPHNWHGLU���

dDOÕúPDODUGD�ED]Õ�DQQHOHULQ�&29,'����HQGLúHOHULQGHQ�GROD\Õ�
VH]DU\HQ�GR÷XPX�WHUFLK�HWWL÷L��EHEH÷L�LOH�WHPDVWDQ�YH�DQQH�V�W��
YHUPHNWHQ�HQGLúH�GX\GX÷X�VDSWDQPÕúWÕU��$QFDN��&29,'���¶XQ�
VH]DU\HQ�GR÷XP��IRUPXOD�LOH�EHVOHQPH�YH\D�DQQHQLQ�EHEHNWHQ�
L]RODV\RQX� LoLQ�ELU�JHUHNoH�ROPDGÕ÷ÕQÕQ�J|VWHULOGL÷L�oDOÕúPDODU�
PHYFXWWXU��gQHPOL�NXUXOXúODUD�DLW�NÕODYX]ODUGD�GD�DQQH�V�W�Q�Q�
|QHPL� YH� NRUX\XFX� HWNLVL� YXUJXODQPÕúWÕU�� %X� NRQXGD� DLOHOHULQ�
GR÷UX�úHNLOGH�ELOJLOHQGLULOPHVL�YH�DQQH�V�W��LOH�EHVOHQPH\H�WHú-
YLN�HGLOLS�|]HQGLULOPHVL�E�\�N�|QHP�WDúÕPDNWDGÕU�

��� 6KRMDDGGLQL�$UGDNDQL�7��6KRMDDOGLQL�$UGDNDQL�+��'DIHL�
0��7KH�(IIHFW�RI�6WUHVV�&DXVHG�E\�WKH�&29,'����3DQGHPLF�RQ�
3UHJQDQW�:RPHQ¶V�'LHWHWLF�DQG�&OLQLFDO�2XWFRPHV��-RXUQDO�RI�
0LGZLIHU\�DQG�5HSURGXFWLYH�+HDOWK�������������������

��� :DQJ�&�/��/LX�<�<��:X�&�+��:DQJ�&�<��:DQJ�&�+��
/RQJ� &�<�� ,PSDFW� RI� &29,'���� RQ� 3UHJQDQF\�� ,QWHUQDWLRQDO�
-RXUQDO�RI�0HGLFDO�6FLHQFHV�������������������

��� 6FKZDUW]�'$��*UDKDP�$/��3RWHQWLDO�0DWHUQDO�DQG�,Q-
IDQW� 2XWFRPHV� IURP� &RURQDYLUXV� �����Q&R9� �6$56�&R9����
,QIHFWLQJ�3UHJQDQW�:RPHQ��/HVVRQV�IURP�6$56��0(56��DQG�
2WKHU�+XPDQ�&RURQDYLUXV�,QIHFWLRQV��9LUXVHV�����������������

��� =KDQJ� -�� =KDQJ�<��+XR�6��0D�<�� .H�<��:DQJ�3�� HW�
DO��(PRWLRQDO�(DWLQJ�LQ�3UHJQDQW�:RPHQ�GXULQJ�WKH�&29,'����
3DQGHPLF�DQG�,WV�$VVRFLDWLRQ�ZLWK�'LHWDU\�,QWDNH�DQG�*HVWDWLR-
QDO�:HLJKW�*DLQ��1XWULHQWV������������������

��� 'ROLQ�&'��&RPSKHU�&&��2K�-.��'XUQZDOG�&3��3UHJ-
QDQW�DQG�KXQJU\��$GGUHVVLQJ�IRRG�LQVHFXULW\�LQ�SUHJQDQW�ZRPHQ�
GXULQJ�WKH�FRURQDYLUXV�GLVHDVH�������&29,'�����SDQGHPLF�LQ�
WKH�8QLWHG�6WDWHV��$P�-�2EVWHW�*\QHFRO�0)0��������������

��� )$2��,)$'��81,&()��:)3��:+2��,Q�%ULHI�WR�7KH�6WDWH�
RI�)RRG�6HFXULW\�DQG�1XWULWLRQ�LQ�WKH�:RUOG�������7UDQVIRUPLQJ�
IRRG�V\VWHPV�IRU�DIIRUGDEOH�KHDOWK\�GLHWV��5RPH��)$2������

��� 6FKDQ]HQEDFK�'��3LWWV�$��+RZ�PXFK�KDV� IRRG� LQVH-
FXULW\�ULVHQ"�(YLGHQFH�IURP�WKH�&HQVXV�+RXVHKROG�3XOVH�6XU-
YH\��,QVWLWXWH�IRU�3ROLF\�5HVHDUFK��,35��5DSLG�5HVHDUFK�5HSRUW�
1RUWKZHVWHUQ� ,QVWLWXWH� IRU� 3ROLF\� 5HVHDUFK� 3XEOLVKHG� -XQH��
��������

��� &KHQ� /�� /L� 4�� =KHQJ� '�� -LDQJ� +��:HL� <�� =RX� /�� HW�
DO�� &OLQLFDO� &KDUDFWHULVWLFV� RI� 3UHJQDQW� :RPHQ� ZLWK� &R-
YLG���� LQ� :XKDQ�� &KLQD�� 1HZ� (QJODQG� -RXUQDO� RI� 0HGLFLQH��
�������������H����

6218d�9(�g1(5ø/(5
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��� -XDQ�-��*LO�00��5RQJ�=��=KDQJ�<��<DQJ�+��3RRQ�/&��
(IIHFW� RI� FRURQDYLUXV� GLVHDVH� ����� �&29,'����� RQ�PDWHUQDO��
SHULQDWDO�DQG�QHRQDWDO�RXWFRPH��V\VWHPDWLF�UHYLHZ��8OWUDVRXQG�
LQ�2EVWHWULFV�	�*\QHFRORJ\�������������������

���� +XJKHV� %/�� 0LOOHU� (�� &RURQDYLUXV� �&29,'����� DQG�
3UHJQDQF\�� :KDW� 0DWHUQDO�)HWDO� 0HGLFLQH� 6XEVSHFLDOLVWV�
1HHG�WR�.QRZ�����������WKLV�LV�DQ�XSGDWH�RI�WKH�GUDIW�RULJLQDOO\�
SRVWHG�RQ�������������

���� 0DUFKDQG�*��3DWLO�$6��0DVRXG�$7��:DUH�.��.LQJ�$��
5XWKHU�6��HW�DO��6\VWHPDWLF�5HYLHZ�DQG�0HWD�$QDO\VLV�RI�&29,'�
0DWHUQDO�DQG�1HRQDWDO�&OLQLFDO�)HDWXUHV�DQG�3UHJQDQF\�2XW-
FRPHV�WR�-XQH��UG�������$-2*�JOREDO�UHSRUWV��������������

���� /LWPDQ�($��<LQ�<��1HOVRQ�6-��&DSEDUDW�(��.HUFKQHU�'��
$KPDG]LD�+.��$GYHUVH�3HULQDWDO�2XWFRPHV�LQ�D�/DUJH�86�%LUWK�
&RKRUW�'XULQJ� WKH�&29,'����3DQGHPLF��$PHULFDQ�-RXUQDO�RI�
2EVWHWULFV�	�*\QHFRORJ\�0)0��������������
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����������������

���� $ODP�6��%KXL\DQ�)5��(PRQ�7+��+DVDQ�0��3URVSHFWV�
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SHULPHQWDO�WKHUDSLHV�VXUYLYHV�(EROD�YLUXV�GLVHDVH��7KH�-RXUQDO�
RI�LQIHFWLRXV�GLVHDVHV��������������������
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ABSTRACT

Neonatal abstinence syndrome (NAS) is the withdrawal symptoms that occur in the 

baby shortly after birth from addicted mother. There are reviews about neonatal 

abstinence syndrome in the literatures but there is not enough study in Turkey 

Literature includes just some case reports from our country. Signs and symptoms 

LQ�WKH�QHRQDWDO�SHULRG�DUH�QRQVSHFL¿F�DQG�LW�LV�KDUG�WR�PDNH�FRUUHFW�GLIIHUHQWLDO�GL-
agnosis for NAS without detail anemnesis. Doubt is the key for evaluation NAS. In 

this article, it is aimed to present the approach of NAS with update literature. We 

present the follow-up of the baby (born on 32 weeks according to Ballard score) 

with an unfollowed pregnancy from a heroin and cannabinoid addicted mother. In 

the treatment process, we mainly use morphine for the withdrawal symptoms. Our 

clinical approach is diccussed with the current articles. 

Anahtar Kelimeler: Neonatal Abstinence Syndrome, morphine, addicted mother

ÖZ

1HRQDWDO� \RNVXQOXN� VHQGURPX� �1<6��� JHEHOLN� V�UHVLQFH� DQQHQLQ� PDUX]� NDOGÕ÷Õ�
ED÷ÕPOÕOÕN�\DSDQ�PDGGHOHUGHQ�GROD\Õ��GR÷XPGDQ�NÕVD�ELU�V�UH�VRQUD�EHEHNWH�ROX-

úDQ� oHNLOPH�EXOJXODUÕGÕU��1HRQDWDO� \RNVXQOXN� VHQGURPX� LOH� LOJLOL� \XUW� GÕúÕ� ND\QDNOÕ�
YHULOHU�YH�NOLQLN�WHFU�EHOHUL�LoHUHQ�GHUOHPHOHU�PHYFXWWXU�DQFDN�EX�DODQGD��ONHPL]GH�
\HWHUOL�oDOÕúPD�EXOXQPDPDNWDGÕU��<HQLGR÷DQ�G|QHPLQGH�EXOJXODU�QRQVSHVL¿N�ROXS��
DQDPQH]�LOH�GHVWHNOHQPHGL÷L�V�UHFH�D\ÕUW�HGLOPHVL�]RUGXU��%X�PDNDOHGH��KDVWDQHPL]�
NDGÕQ�KDVWDOÕNODUÕ�YH�GR÷XP��QLWHVLQH�EDúYXUDQ�PDGGH�ED÷ÕPOÕ�DQQHGHQ�GR÷DQ�EH-

EH÷LQ�\HQLGR÷DQ��QLWHVLQGHNL�L]OHPL�LOH�J�QFHO�OLWHUDW�UOHU�HúOL÷LQGH�1<6�\DNODúÕPÕQD�
GLNNDW�oHNLOPHN�LVWHQPLúWLU��2OJXPX]GD��HURLQ�YH�NDQDELQRLG�ED÷ÕPOÕ�DQQHGHQ��WDNLS-

VL]�JHEHOLNWHQ�%DOODUG�VNRUODPDVÕQD�J|UH����KDIWD�LOH�X\XPOX�RODUDN�GR÷DQ�EHEH÷LQ�
\HQLGR÷DQ��QLWHPL]GH�1<6�QHGHQL\OH�PRU¿Q�YH�DQWLHSLOHSWLN� WHGDYLOHUL�EDúODQDUDN�
\DSÕODQ�WDNLEL�VXQXOPXúWXU�
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Neonatal yoksunluk sendromu (NYS), gebelik süresince an-

QHQLQ�PDUX]�NDOGÕ÷Õ�ED÷ÕPOÕOÕN�\DSDQ�PDGGHOHUGHQ�GROD\Õ��GR-

÷XPGDQ�NÕVD�ELU�V�UH�VRQUD�EHEHNWH�ROXúDQ�oHNLOPH�EXOJXODUÕGÕU�
�����hONHPL]GH�ED÷ÕPOÕOÕN�\DSÕFÕ�PDGGH�NXOODQDQ�DQQHOHUH�\|-

QHOLN�LVWDWLVWLNVHO�ELU�YHUL�EXOXQPDPDNOD�ELUOLNWH�$PHULND�%LUOHúLN�
'HYOHWOHUL¶QGH� JHEHOL÷L� V�UHVLQFH� PDGGH� NXOODQDQ� DQQHOHULQ�
RUDQÕQÕQ�����¶WHQ�ID]OD�ROGX÷X�G�ú�Q�OPHNWHGLU������hONHPL]GH�
1<6�LOH�LOJLOL�\D\ÕQODQDQ�ROJX�VXQXPODUÕ�EXOXQPDNWDGÕU�����

.OLQLN�RODUDN�1<6�EXOJXODUÕ��VDQWUDO�YH�RWRQRP�VLQLU�VLVWHPL�LOH�
JDVWURLQWHVWLQDO�VLVWHP�EXOJXODUÕ�RODUDN�D\UÕOPDNWDGÕU��$PHULNDQ�
3HGLDWUL�$NDGHPLVL��1<6�WHGDYLVL�YH�WDNLEL�LoLQ�VNRUODPD�VLVWHP-

OHUL�G�]HQOHPLúWLU��*�Q�P�]GH�LQWUDXWHULQ�PDUX]L\HWL�RODQ�\HQL-
GR÷DQODU�VÕNOÕNOD�)LQQHJDQ�YH\D�0RGL¿\H�)LQQHJDQ�6NRUODPD�
6NDODVÕ�LOH�VÕQÕÀDQPDNWDGÕU�����

<HQLGR÷DQ�G|QHPLQGH�EXOJXODU�QRQVSHVL¿N�ROXS��DQDPQH]�LOH�
GHVWHNOHQPHGL÷L� V�UHFH� D\ÕUW� HGLOPHVL� ]RUGXU�� %X� PDNDOHGH��
KDVWDQHPL]� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� �QLWHVLQH� EDúYXUDQ�
PDGGH�ED÷ÕPOÕ�DQQHGHQ�GR÷DQ�EHEH÷LQ�\HQLGR÷DQ��QLWHVLQGH-

NL�L]OHPL�LOH�J�QFHO�OLWHUDW�UOHU�HúOL÷LQGH�1<6�\DNODúÕPÕQD�GLNNDW�
oHNLOPHN�LVWHQPLúWLU�

+DVWDPÕ]�����\DúÕQGD�*�3�<�$��PDGGH�ED÷ÕPOÕVÕ�DQQHGHQ��
WDNLSVL]�JHEHOLN�±�%DOODUG�VNRUODPDVÕQD�J|UH����KDIWD�LOH�X\XP-

OX� ±� �����JUDP�� QRUPDO� VSRQWDQ� YDMLQDO� \RO� LOH� GR÷GX��$SJDU�
��� YH����GDNLNDODUGD�VÕUDVÕ\OD��� ����RODUDN�GH÷HUOHQGLULOGL��$Q-

QHQLQ�HURLQ�YH�NDQDELQRLG�NXOODQÕPÕ�|\N�V��ROGX÷X�YH�JHEHOLN�
V�UHVLQFH�GH�PDGGH�NXOODQÕPÕQD�GHYDP�HWWL÷L�|÷UHQLOGL�DQFDN�
PLNWDUÕ� LOH� LOJLOL� |\N�� QHWOHúWLULOHPHGL��$QQH�� GR÷XPXQ� RODFD÷Õ�
J�Q����VDDW�NDGDU�|QFH�HURLQ�DOGÕ÷ÕQÕ�EHOLUWWL��'R÷DU�GR÷PD]�
D÷OD\DQ��PRUDUPDVÕ�ROPD\DQ�KDVWDQÕQ�VROXQXP�VÕNÕQWÕVÕ�ROPD-

VÕ��]HULQH�GR÷XP�RGDVÕQGD����GDNLND�V�UHNOL�SR]LWLI�KDYD�\ROX�
EDVÕQFÕ�X\JXODQGÕNWDQ�VRQUD�\HQLGR÷DQ�VHUYLVLPL]H�NDEXO�HGLO-
GL��+DVWDPÕ]��QRQLQYD]LY�SR]LWLI�EDVÕQoOÕ�YHQWLODV\RQ�LOH�L]OHQGL��
+DVWDQÕQ�JHOLúLQGH�EH\D]�N�UH������PP���KHPRJORELQ������J�
GO�� WURPERVLW��������PP���&53������PJ�/� LGL��ù�SKHOL�HUNHQ�
PHPEUDQ�U�SW�U��|\N�V��RODQ�YH�DNXW� ID]�UHDNWDQÕ�\�NVHNOL÷L�
VDSWDQDQ� KDVWD\D� HUNHQ� QHRQDWDO� VHSVLV� GÕúODQDPDGÕ÷Õ� LoLQ�
DPSLVLOLQ�VHIRWDNVLP�WHGDYLVL�EDúODQGÕ��$QWLEL\RWHUDSL����J�QH�
WDPDPODQDUDN�NDQ�N�OW�U�QGH��UHPH�ROPDPDVÕ��]HULQH�NHVLOGL��

+DVWDQÕQ� LON� ��� VDDWWH�0RGL¿\H�)LQQHJDQ�6NRUODPDVÕ� �¶LQ� DO-
WÕQGD�EXOXQGX��<DWÕúÕ�V�UHVLQFH�KHU���VDDWWH�ELU�KDVWDQÕQ�VNRU-

ODPDVÕ� WHNUDUODQGÕ��$QQH�V�W��YHULOPHGL��+DVWDQÕQ�����VDDWWHQ�
VRQUD� EDúOD\DQ� GHYDPOÕ� \�NVHN� VHVOH� D÷ODPD�� X\DUÕVÕ]� FLGGL�
WUHPRU��NRQY�OVL\RQ��WHUOHPH�YH�SURMHNWLO�NXVPD�EXOJXODUÕ�J|]-

OHQGL��0RGL¿\H� )LQQHJDQ�6NRUX� ��� RODUDN� KHVDSODQDQ� KDVWD��
HúOLN�HGHQ�VROXQXP�VÕNÕQWÕVÕ�YH�WDNLSQH��!���GN��ROPDVÕ�YH�VD-

WXUDV\RQODUÕQÕ�NRUX\DPDPDVÕ��]HULQH�HQW�EH�HGLOGL��0LGD]RODP�
LQI�]\RQX������PJ�NJ�VD�EDúODQGÕ��7DNLELQGH������PJ�NJ�VD¶H�
NDGDU�NDGHPHOL�RODUDN�DUWWÕUÕOGÕ���+DVWDQÕQ�oHNLOPH�VHPSWRPODUÕ�
LoLQ�PRU¿Q�����PFJ�NJ¶GDQ���VDDWWH�LQWUDYHQ|]�RODUDN�\�NOHQ-

GLNWHQ� VRQUD� ���PFJ�NJ�VD� LGDPH\H� JHoLOGL�� � .RQY�OVL\RQODUÕ�
RODQ�KDVWD\D�IHQREDUELWDO����PJ�NJ�RUDO�RODUDN�\�NOHQLS�DUGÕQ-

GDQ���PJ�NJ�GR]XQGD� LGDPH\H�JHoLOGL��+DVWDQÕQ� WHGDYL� VÕUD-

VÕQGD� GR]� PLNWDUODUÕ� EHOLUOHQLUNHQ� 0RGL¿\H� )LQQHJDQ� 6NDODVÕ�
NXOODQÕOGÕ��'R÷UXGDQ�ÕúÕN�DOPD\DFDN�úHNLOGH��VHVVL]�ELU�RUWDPGD�
EXOXQPDVÕ�VD÷ODQGÕ��.DQJXUX�EDNÕPÕ�X\JXODQGÕ��

+DVWD��\DNODúÕN����VDDWOLN�HQW�EDV\RQ�L]OHPL�VRQUDVÕQGD�HNVW�-

EH�HGLOGL��1RQLQYD]LY�PHNDQLN�YHQWLODW|UGH���J�Q�GDKD�L]OHQGLN-

WHQ�VRQUD�VRQUD�N�Y|]�LoL�RNVLMHQ�WHGDYLVLQH�JHoLOHUHN�WDNLELQGH�
RGD� KDYDVÕQGD� L]OHQPH\H� EDúODQÕOGÕ�� +HUKDQJL� ELU� VROXQXP�
GHVWH÷LQH�LKWL\DFÕ�ROPD\DQ�KDVWDQÕQ�PLGD]RODP�LQI�]\RQX�ND-

demeli olarak kesildi. 

� 0RGL¿\H�)LQQHJDQ�6NDODVÕQD�J|UH�PRU¿Q�GR]�PLNWDUÕ�
D]DOWÕODQ�KDVWDQÕQ�SRVWQDWDO����J�QH�NDGDU�!��SXDQ�ROPDVÕ�QH-

GHQL\OH�PRU¿Q�LQI�]\RQX�YHULOPH\H�GHYDP�HGLOGL������J�Q�QGH�
genel durumu iyi, santral-otonom-gastrointestinal sistem bulgu-

ODUÕ�D]DODQ�KDVWDQÕQ�SXDQÕ���RODUDN�GH÷HUOHQGLULOPHVL�LOH�PRU¿Q�
LQI�]\RQX�D]DOWÕODUDN�NHVLOGL�� +DVWDQÕQ� \DWÕúÕ� V�UHVLQFH�
\DSÕODQ� WUDQVIRQWDQHO� YH�DEGRPHQ�XOWUDVRQRJUD¿OHULQGH�DQRU-
PDO�ELU�SDWRORML�VDSWDQPDGÕ��(OHNWURHQVHIDORJUD¿GH��((*��HSL-
OHSWLN�Q|EHW�DNWLYLWHVL�L]OHQPHGL��(NRNDUGL\RJUD¿GH�LQFH�GXNWXV�
YH�SDWHQW�IRUDPHQ�RYDOH�J|U�OG���

� 3RVWQDWDO� ��� J�Q�QGH� QHRQDWDO� \RNVXQOXN� EXOJXODUÕ�
EDúOD\DQ�KDVWDGDQ�DLOHVLQLQ� L]QL� LOH�DOÕQDQ� LGUDU�|UQHNOHULQGHQ�
J|QGHULOHQ�WHWNLNOHULQ�VRQXoODUÕ�7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 1.�øGUDUGD�PDGGH�DQDOL]L

*ø5øù

Uygulanan Test Sonuç Referans
Amfetamin (ug/L) 1 <500
Sentetik Cannabinoid (ug/L) 0.3 <10
Kokain (ug/L) Opiate: 3123 

Benzodiazopin: 632
Kokain: 39 

<300
<200
<150 

Cannabinoid (Esrar) (ug/L) 3.5 <50 
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3RVWQDWDO�����J�Q�QGH�JHQHO�GXUXPX�L\L��YLWDO�EXOJXODUÕ�VWDELO��
RGD�KDYDVÕQGD��WDP�HQWHUDO�EHVOHQHQ�KDVWDQÕQ�0RGL¿\H�)LQQH-

JDQ�VNRUODPDVÕ���RODUDN�GH÷HUOHQGLULOGL��3RVWQDWDO�����J�Q�QGH�
VRV\DO�HQGLNDV\RQODU�QHGHQL\OH�$LOH�YH�6RV\DO�+L]PHWOHU�øO�0�-

G�UO�÷�QFH�\DSÕODQ�DUDúWÕUPD�VRQXFXQGD��KHUKDQJL�ELU�NRUX\X-

FX�YH�GHVWHNOH\LFL�WHGELU�NDUDUÕ�X\JXODQPDVÕQD�JHUHN�ROPDGÕ÷Õ�
QHWLFHVL\OH�DQQHVLQH�YHULOHUHN��ROJXPX]XQ�WDEXUFXOX÷X�JHUoHN-

OHúWLULOPLúWLU�

1HRQDWDO�\RNVXQOXN�VHQGURPX�LOH�LOJLOL�\XUW�GÕúÕ�ND\QDNOÕ�YHULOHU�
YH�NOLQLN�WHFU�EHOHUL�LoHUHQ�GHUOHPHOHU�PHYFXWWXU�DQFDN�EX�DODQ-

GD��ONHPL]GH�\HWHUOL�oDOÕúPD�EXOXQPDPDNWDGÕU��

<RNVXQOXN�EXOJXODUÕ��NXOODQÕODQ�PDGGHQLQ�LoHUL÷LQH�ED÷OÕ�ROPDN-

OD� ELUOLNWH�� \HQLGR÷DQ� G|QHPLQGH� JHQHOOLNOH� ��� VDDWWHQ� VRQUD�
EDúOD\DELOPHNWHGLU��(URLQ�JLEL�PDGGHOHULQ�oHNLOPH�EXOJXODUÕ����
±� ��� VDDWWH�� EXSUHQRU¿QLQ� \DNODúÕN� ������ VDDWWH��PHWDGRQXQ�
\DNODúÕN����±����VDDWWH�J|U�OPH\H�EDúODQPDNWDGÕU� �����2OJX-

PX]GD�oHNLOPH�EXOJXODUÕ�����VDDWWHQ�VRQUD�J|U�OP�úW�U��1<6�
EXOJXODUÕ��VDQWUDO�YH�RWRQRP�VLQLU�VLVWHPL�LOH�JDVWURLQWHVWLQDO�VLV-

WHP�EXOJXODUÕ�RODUDN�D\UÕOPDNWDGÕU������7DNLS�WHGDYL�LoLQ�VÕNOÕNOD�
WHUFLK�HGLOHQ�0RGL¿\H�)LQQHJDQ�6NRUODPDVÕ�7DEOR��¶GH�J|VWH-

ULOPLú�ROXS�VNRUODPDGD���SXDQ��]HULQGH�WHGDYL�EDúODQPDVÕ�JH-

rekmektedir (4).

Tablo 2.�0RGL¿\H�)LQQHJDQ�6NRUODPD�6NDODVÕ

2OJXPX]GD� ���� VDDWWHQ� VRQUD� VNRUODPDQÕQ� ��� SXDQ� ROPDVÕ�
�]HULQH� KDVWD\D�PRU¿Q� WHGDYLVL� EDúODQPÕúWÕU�� � 1<6� WDNLELQGH�
\HULQH�NR\PD�WHGDYLVL�LoLQ�VRQ�\ÕOODUGD�EXSUHQRU¿QLQ�GH�PRU¿-

QH�ELU�DOWHUQDWLI�RODELOHFH÷L�LOH�LOJLOL�\D\ÕQODU�PHYFXWWXU��<DSÕODQ�
ED]Õ�DUDúWÕUPDODUGD�EXSUHQRU¿Q� WHGDYLVLQLQ�PRU¿QH�J|UH�KDV-

WDQHGH�\DWÕú�V�UHVLQL�D]DOWWÕ÷Õ�YH�DQWLHSLOHSWLN�NXOODQÕP�RUDQÕQÕ�
G�ú�UG�÷�� \|Q�QGH� EXOJXODU� VXQXOPXúWXU� ������� 2OJXPX]GD�
EXSUHQRU¿QLQ� WHPLQL� LOH� LOJLOL� VÕNÕQWÕ� \DúDQGÕ÷Õ� LoLQ� EXSUHQRU¿Q�
NXOODQÕODPDGÕ��hONHPL]GH�1<6�LOH�LOJLOL�\D\ÕQODQDQ�ROJXODUGD�|Q�
SODQGD�PRU¿Q�WHUFLK�HGLOGL÷L�J|U�OG��������

&'&� �&HQWHUV� IRU� 'LVHDVH�&RQWURO� DQG� 3UHYHQWLRQ��� DQQHQLQ�
IHQVLNOLGLQ�YH\D�NRNDLQ�NXOODQÕPÕQÕQ�ROGX÷X�YH�PDGGH�ED÷ÕP-

OÕOÕ÷Õ� LOH� LOJLOL� WHGDYL�DOPDGÕ÷Õ�GXUXPODUGD�HP]LUPH\L� NRQWUDHQ-

GLNH�RODUDN�NDEXO�HWPHNWHGLU� ������$QFDN�J�Q�P�]GH�\DSÕODQ�
DUDúWÕUPDODUGD� IDUNOÕ�J|U�úOHU�GH�PHYFXWWXU��1<6�YH�HP]LUPH�
LOH�LOJLOL�\D\ÕQODQDQ�ELU�PHWD�DQDOL]GH��HP]LUPHQLQ�IDUPDNRORMLN�
WHGDYL� V�UHVLQL� D]DOWWÕ÷Õ� YH� KDVWDQHGH� \DWÕú� V�UHVLQL� NÕVDOWWÕ÷Õ�
EHOLUWLOPLúWLU� ������2OJXPX]GD�DQQH��PDGGH�ED÷ÕPOÕOÕ÷Õ� LOH� LOJLOL�
WHGDYL� DOPDPDNWD\GÕ�� �$QQHQLQ� L]OHPGH� SRVWQDWDO� ���� VDDWWH�
\RNVXQOXN�VHQGURPXQD�JLUPHVL�YH� WHGDYL� LoLQ�EDúND�PHUNH]H�
VHYN�ROPDVÕ��DQQHQLQ�NXOODQPÕú�RODELOHFH÷L�GL÷HU�LODoODU�QHGH-

QL\OH�DQQH�V�W��LOH�EHVOHQPH�\DSÕOPDGÕ���

1<6�WDQÕVÕQGD�DQDPQH]�ROGXNoD�|QHPOLGLU�������\ÕOÕQGD��ONH-

PL]GH�\D\ÕQODQDQ�ELU�YDND�VXQXPXQGD��\HQLGR÷DQ�G|QHPLQGH�
GLUHQoOL�Q|EHW�DNWLYLWHOHUL�J|]OHQHQ�YH�LOHUL�PHUNH]H�VHYN�HGLOHQ�

6DQWUDO�V৻Q৻U�V৻WHP৻�EXOJXODUÕ

Puan

$úÕUÕ�\�NVHN�VHVOH�D÷ODPD��YH\D�G൴÷HUOHU൴�

'HYDPOÕ�DúÕUÕ�\�NVHN�VHVOH�D÷ODPD��YH\D�G൴÷HUOHU൴�

2

3
%HVOHQPH�VRQUDVÕ���VDDW�X\XPDN

%HVOHQPH�VRQUDVÕ���VDDW�X\XPDN

%HVOHQPH�VRQUDVÕ���VDDW�X\XPDN

3

2

�
$UWPÕú�0RUR�UHÀHNV൴

%HO൴UJ൴Q�DUWPÕú�0RUR�UHÀHNV൴

2

3
+DI൴I�ER]XOPXú�WUHPRU

2UWD�D÷ÕU�ER]XOPXú�WUHPRU

�

2
%R]XOPDPÕú�KDI൴I�WUHPRU

2UWD�D÷ÕU�ER]XOPDPÕú�WUHPRU

3

4
$UWPÕú�NDV�WRQXVX 2
(VNOHUDV\RQ �
0\RNORQ൴NMHUN 3
-HQHU൴O൴]HNRQY�OV൴\RQ 5

2WRQRP�V৻Q৻U�V৻VWHP৻�EXOJXODUÕ
7HUOHPH� �
$WHú�����������ƕ&

$WHú������ƕ&�YH�\�NVHN

�

2
6ÕN�HVQHPH��!����NH]�DUDOÕN� �
%HQHNOHQPH��NXW൴V� �
%XUXQ�WÕNDQÕNOÕ÷Õ �
+DSúÕUPD��!����NH]�DUDOÕN� �
%XUXQ�NÕ]DUÕNOÕ÷Õ 2
6ROXQXP�VD\ÕVÕ�!���GDN൴ND

6ROXQXP�VD\ÕVÕ�!���GDN൴ND��oHN൴OPH�൴OH�E൴UO൴NWH�

�

2
*DVWUR৻QWHVW৻QDO�V৻VWHP�EXOJXODUÕ
$úÕUÕ�DVS൴UDV\RQ �
.|W��EHVOHQPH 2
5HÀ�

)ÕúNÕUÕU�WDU]GD�NXVPD

2

3
<XPXúDN�GÕúNÕ

6XOX�GÕúNÕ

�

2
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KDVWDQÕQ��DQDPQH]�GHULQOHúWLULOGL÷LQGH�HURLQ�NXOODQDQ�DQQH�EH-

EH÷L�ROGX÷X�|÷UHQLOHUHN�WHGDYLVL�G�]HQOHQPLúWLU������

6RQXo� RODUDN�� ROJXPX]GD� NDGÕQ� GR÷XP� �QLWHVLQH� EDúYXUDQ�
PDGGH�ED÷ÕPOÕVÕ�ROGX÷X�ELOJLVL� LOH�\HQLGR÷DQ��QLWHPL]GH�WDNLS�
HGLOHQ�YH�����VDDWWH�oHNLOPH�EXOJXODUÕ�J|U�OHQ�KDVWDQÕQ�WHGDYL�
YH�WDNLS�V�UHVL�\D]ÕOPÕúWÕU���1<6�NRQXVXQGD�KHNLPOHULQ�GLNNDWOL�
YH�ú�SKHFL�ROPDVÕ�JHUHNWL÷L��DoÕNODQDPD\DQ�VHPSWRPODUÕ�RODQ�
\HQLGR÷DQODUGD� GHWD\OÕ� ELU� DQDPQH]LQ� EX� KDVWDODUÕQ� WDNLS� YH�
WHGDYLOHULQGH�QH�NDGDU�|QHPOL�ROGX÷X�EX�ROJX�VXQXPX�LOH�YXU-
JXODQPDN�LVWHQPLúWLU�

� %X� \D]ÕQÕQ� KD]ÕUODQPDVÕQGD� W�P� \D]DUODU� HúLW� NDWNÕ�
VXQPXúODUGÕU�� 2OJXQXQ� \D\ÕQODQPDVÕ� LoLQ� DLOHGHQ� RQDP� DOÕQ-

PÕúWÕU��%X�oDOÕúPD� LOH� LOJLOL�KHUKDQJL�ELU�PDOL�\D�GD�GL÷HU�oÕNDU�
oDWÕúPDVÕ�\RNWXU��

��� -DQVVRQ�/�0��DQG�3DWULFN�6�:��1HRQDWDO�$EVWLQHQFH�
6\QGURPH�� 3HGLDWU� &OLQ�1RUWK�$P�� ������ ����6XSSO� ���� ���±
�����

2. Wendell AD. Overview and epidemiology of substance 

DEXVH�LQ�SUHJQDQF\��&OLQ�2EVWHW�*\QHFRO������������6XSSO�����
�������

��� 2÷X]�0�0���$FDU�0���3RODW�(���$NoDER\�0���7X\JXQ�1���
$oR÷OX�(�$��YH�DUN��0DGGH�ED÷ÕPOÕVÕ�DGROHVDQ�DQQH�YH�EHEH÷L��
dRFXN�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ�'HUJLVL������������������

��� 1HZQDP�.�0���7KH�ULJKW�WRRO�DW�WKH�ULJKW�WLPH��H[DPL-
ning the evidence surrounding measurement of neonatal absti-

QHQFH�V\QGURPH��$GYDQFHV�LQ�1HRQDWDO�&DUH����������6XSSO��
�������������

��� *URVVPDQ�0��� DQG� %HUNZLWW�$�� 1HRQDWDO� DEVWLQHQFH�
V\QGURPH��6HPLQDUV�LQ�3HULQDWRORJ\������������6XSSO���������
�����

��� 6DQORUHQ]R� /�$��� 6WDUN� $�5��� DQG� 3DWULFN� 6�:�� 1H-

RQDWDO�$EVWLQHQFH�6\QGURPH��$Q�8SGDWH������� ����6XSSO�����
���±�����

��� .UDIW�:�.���$GHQL\L�-RQHV�6�&���&KHUYRQHYD� ,���*UH-

HQVSDQ�-�6���$EDWHPDUFR�'���.DOWHQEDFK�.���DQG�(KUOLFK�0�(���
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òQWUDXWHULQ�òQVHPLQDV\RQ��,8,��6RQUDVó�2ODQ�òQWUDXWHULQ�òNL]�*HEHOLN�YH�6Dá�7XEDO�(NWRSLN�*HEHOLN�2OJXVX
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1  T.C Sağlık Bakanlığı Iğdır Devlet Hastanesi Kadın Hastalıkları ve Doğum Bölümü Igdır

ABSTRACT

Diagnosis is usually made when surgical treatment is needed following a rupture in 
heterotrophic pregnancy which is rare among natural pregnancies. Therefore the 
early diagnosis is of vital importance for the patient. Herein, we aimed to report a 
case of heterotrophic pregnancy that was presented with a ruptured tubal preg-
nancy and intra-uterine live dichorionic-diamniotic twin pregnancy. Our patient is 30 
\HDUV�ROG�DQG�LW�LV�KHU�¿UVW�SUHJQDQF\��7KHUH�LV�D���ZHHN���GD\�GLFKRULRQLF�GLDPQL-
otic twin pregnancy with intrauterine insemination (IUI). Our patient applied to our 
clinic with abdominal pain. On physical examination of our patient, acute abdominal 
¿QGLQJV�ZHUH�SUHVHQW��,Q�WUDQVYDJLQDO�XOWUDVRQRJUDSK\��79�86*���GLFKRULRQLF�GLDP-
niotic twin pregnancy with intrauterine location and positive fetal heart rate (FKA) 
FRQVLVWHQW�ZLWK���ZHHNV���GD\V�DQG���ZHHNV���GD\V�ZHUH�GHWHFWHG��$SSUR[LPDWHO\�
����FP�RI�IUHH�ÀXLG�ZDV�REVHUYHG�LQ�WKH�DEGRPHQ�DQG�WKH�'RXJODV��,Q�DGGLWLRQ��D�
formation that may be an ectopic focus was observed in the right adnexal area. 
Emergency laparotomy was planned for the patient whose hemoglobin (Hgb) was 
�����J�GO��%HWD�+XPDQ�FKRULRQLF�JRQDGRWURSLQ��ȕ�+&*��ZDV��������,8�PO�DQG�ZKR�
had rebound and defense in the abdominal examination. In laparotomic exploration, 
WKH�ULJKW�WXEDO�UXSWXUHG�HFWRSLF�IRFXV�ZDV�REVHUYHG��$Q�DYHUDJH�RI���������FF�RI�
blood and coagulum were observed in the abdomen. Uterus and both ovaries were 
observed in normal appearance and size. Right total salpingectomy was performed. 
,Q�WKH�FRQWURO�79�86*�SHUIRUPHG�RQ�WKH��QG�SRVWRSHUDWLYH�GD\��LW�ZDV�REVHUYHG�WKDW�
dichorionic-diamniotic twin pregnancy continued. The patient was discharged on the 
4th postoperative day without complications. The pathological evaluation of the right 
tube revealed ectopic pregnancy and hematosalpinx.

Diagnosis and treatment may delay due to the rarity of heterotrophic pregnancy. 
(FWRSLF�SUHJQDQF\�PD\�EH�RYHUORRNHG�SDUWLFXODUO\�LQ�WKH�SDWLHQWV�ZKR�GLG�QRW�KDYH�
additional problems on ultra-sonography examination for intra-uterine pregnancy. 
We wanted to pull attention, particularly to this issue.

Keywords: Hetero-trophic pregnancy, Twin pregnancy, Tubal ectopic pregnancy.

ÖZ

1DGLUHQ�GR÷DO�JHEHOLNOHUGH�ROXúDQ�KHWHURWRSLN�JHEHOLNWH�VÕNOÕNOD�U�SW�U�VRQUDVÕ�FHUUD-
KL�WHGDYL�JHUHNOL�ROGX÷XQGD�WDQÕ�NRQXU��%X�VHEHSOH�HUNHQ�WDQÕ�KDVWD�LoLQ�KD\DWL�|QHP�
WDúÕPDNWDGÕU��%XUDGD�U�SW�UH�VD÷�WXEDO�JHEHOLN�YH�LQWUDXWHULQ�FDQOÕ�GLNRU\RQLN�GLDP-
QL\RWLN� LNL]�JHEHOLN� LOH�ELUOLNWH�RODQ�KHWHURWRSLN�JHEHOLN�ROJXVX�VXQPD\Õ�DPDoODGÕN��
+DVWDPÕ]����\DúÕQGD�ROXS� LON�JHEHOL÷LGLU�� øQWUDXWHULQ� LQVHPLQDV\RQ� LOH��,8,����KDIWD�
�� J�QO�N� GLNRU\RQLN�GLDPQL\RWLN� LNL]� JHEHOL÷L� PHYFXWWXU�� +DVWDPÕ]� NDUÕQ� D÷UÕVÕ� LOH�
NOLQL÷LPL]H�EDúYXUPXúWXU��+DVWDPÕ]ÕQ�¿]LN�PXD\HQHVLQGH�DNXW�EDWÕQ�EXOJXODUÕ�PHY-
FXWWX��7UDQVYDJLQDO�XOWUDVRQRJUD¿GH��79�86*��LQWUDXWHULQ�\HUOHúLPOL���KDIWD���J�Q�YH�
��KDIWD���J�Q�LOH�X\XPOX�IHWDO�NDOS�DWÕPÕ��).$��SR]LWLI�RODQ�GLNRU\RQLN�GLDPQL\RWLN�LNL]�
JHEHOLN�WHVSLW�HGLOGL��%DWÕQ�LoLQGH�YH�GRXJOXVWD�\DNODúÕN�����FP�VHUEHVW�PD\L�L]OHQGL��
$\UÕFD�VD÷�DGQHNVL\DO�DODQGD�HNWRSLN�RGDN�RODELOHFHN�ROXúXP�L]OHQGL��+HPRJORELQ�
�+JE�������JU�GO��%HWD�+XPDQ�&KRULRQLF�*RQDGRWURSLQ��ȕ�+&*���������P,8�PO�ROD-
UDN�JHOHQ�YH�EDWÕQ�PXD\HQHVLQGH�UHEDXQG�YH�GHIDQVÕ�RODQ�KDVWD\D�DFLO�ODSDURWRPL�
SODQODQGÕ��/DSDURWRPLN�HNVSORUDV\RQGD�VD÷�WXEDO�U�SW�UH�HNWRSLN�RGDN�L]OHQGL��%DWÕQ-
GD�RUWDODPD���������FF�NDQ�YH�NRDJXOXP�L]OHQGL��8WHUXV�YH�KHU�LNL�RYHU�QRUPDO�J|-
U�Q�P�YH�FHVDPHWWH�L]OHQGL��6D÷�WRWDO�VDOSHQMHNWRPL�\DSÕOGÕ��3RVWRSHUDWLI����*�QGH�
EDNÕODQ�NRQWURO�79�86*¶GH�GLNRU\RQLN�GLDPQL\RWLN�LNL]�JHEHOL÷LQ�GHYDP�HWWL÷L�J|U�OG���
+DVWD�SRVWRSHUDWLI����*�QGH�NRPSOLNDV\RQVX]�WDEXUFX�HGLOGL��6D÷�WXEDQÕQ�SDWRORMLN�
GH÷HUOHQGLUPH�VRQXFX�HNWRSLN�JHEHOLN�YH�KHPDWRVDOSHQNV�RODUDN�JHOGL�

+HWHURWRSLN�JHEHOLN�QDGLU�J|U�OPHVL�VHEHEL�LOH�WDQÕ�YH�WHGDYLGH�JHFLNPHOHU�RODELOPHN-
WHGLU��g]HOOLNOH�LQWUDXWHULQ�JHEHOLN�XOWUDVRQ�EDNÕVÕQGD�J|U�OHQ�HN�\DNÕQPDVÕ�RODPD\DQ�
KDVWDODUGD� HNWRSLN� JHEHOLN� DWODQDELOPHNWHGLU�� %X� YDNDPÕ]GD� EXQD� |]HOOLNOH� GLNNDW�
oHNPHN�LVWHGLN�
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+HWHURWRSLN�JHEHOLN�Hú�]DPDQOÕ�RODUDN�LNL�\D�GD�GDKD�ID]OD�\HUH�
LPSODQWH� RODELOHQ�� VSRQWDQ� JHEHOLNOHUGH� oRN� QDGLU� J|U�OHQ� YH�
KDVWD� LoLQ� |O�PF�O� VH\UHGHELOHQ� WHKOLNHOL� ELU� MLQHNRORMLN� DFLOGLU�
�������+HWHURWRSLN�JHEHOLN�LoLQ�ELOLQHQ�ULVN�IDNW|UOHUL�LVH�\DUGÕP-
FÕ��UHPH� WHNQLNOHUL� �<h7��� LQIHUWLOLWH� WHGDYLVL� YH�JHoLULOPLú�SHO-
YLN� LQÀDPDWXDU� KDVWDOÕN� |\N�V�G�U� ����� 5LVN� IDNW|U�� ROPD\DQ�
YH�VSRQWDQ�JHEHOLN� LOH�ROXúDQ�YDNDODU� WHúKLVWH�J�oO�N� oHNLOHQ�
JUXSWXU�� 6SRQWDQ� JHEHOLN� LOH� ELUOLNWH� J|U�OG�÷�� ]DPDQ� VÕNOÕNOD�
J|]GHQ� NDoÕUÕODELOPHNWH� YH� NRPSOLNH� ELU� KDOGH� NDUúÕPÕ]D� oÕN-
PDNWDGÕU������+HWHURWRSLN�JHEHOL÷LQ�WDQÕVÕ�YH�\|QHWLPL�NDUPDúÕN�
ROVD�GD�X\JXQ�WHúKLV�YH�WHGDYL�LOH�SRWDQVL\HO�ULVNOHU�HQ�D]D�G�-
ú�U�OHELOPHNWHGLU��%X�VHEHSOH�KHWHURWRSLN�JHEHOLNWH�HUNHQ�WDQÕ�
KDVWD�LoLQ�KD\DWL�|QHP�WDúÕPDNWDGÕU��+HU�KDVWD�KHWHURWRSLN�JH-
EHOLN�DoÕVÕQGDQ�GLNNDWOL�LUGHOHQPHOLGLU��%X�PDNDOHPL]GH�LVH�NOLQL-
÷LPL]GH�J|UG�÷�P�]�LQWUDXWHULQ�LQVHPLQDV\RQ��,8,��VRQUDVÕQGD�
IHWDO�NDOS�DWÕPÕ��).$��RODQ�GLNRU\RQLN�GLDPQL\RWLN�LNL]�JHEHOL÷LQ�
HúOLN�HWWL÷L�U�SW�UH�VD÷�WXEDO�HNWRSLN�JHEHOLN�ROJXVXQX�VXQPD\Õ�
DPDoODPÕú�EXOXQPDNWD\Õ]��

+DVWDPÕ]����\DúÕQGD�ROXS� LON�JHEHOL÷LGLU��+DVWDPÕ]ÕQ�EHOLUWWL÷L�
VRQ� DGHW� WDULKLQH� �6$7�� J|UH� �� KDIWD� �� J�QO�N� JHEHOL÷L�PHY-
FXWWXU��+DVWDPÕ]GD�<h7¶�Q�ELU�SDUoDVÕ�RODQ�,8,�LOH�JHEHOLN�HOGH�
HGLOPLúWLU��+DVWDPÕ]�DFLO�VHUYLVLPL]H�LVH�úLGGHWOL�NDUÕQ�D÷UÕVÕ�LOH�
EDúYXUPXúWXU�� +DVWDPÕ]� LOH� \DSÕODQ� J|U�úPHGH� LNL]� JHEHOL÷L�
ROGX÷X� IHWDO�NDOS�DWÕPODUÕQÕQ�J|U�OG�÷��HQ�VRQ�ELU�KDIWD�|QFH�
NRQWUROH�JLWWL÷L�EXJ�QH�NDGDU�KHUKDQJL�ELU�úLNk\HWL�ROPDGÕ÷Õ�|÷-
UHQLOGL��+DVWDPÕ]�DFLOH�\HQL�EDúOD\DQ�NÕYUDQGÕUDQ�WDU]GD�NDUÕQ�
D÷UÕVÕ�ROPDVÕ��]HULQH�EDúYXUPXú�ROXS�|]JHoPLúLQGH�LUULWDEO�EDU-
VDN�VHQGURPX�YH�NURQLN�NDEÕ]OÕN�|\N�OHUL�PHYFXW�LGL��+DVWDPÕ]D�
DFLO�VHUYLVWH�EDNÕODQ�UDG\RORMLN�XOWUDVRQ��86*��UDSRUX�LVH�EDWÕQ�
LoL� ��� PP� GHULQOL÷H� XODúDQ� VHUEHVW� PD\L�� LQWUDXWHULQ� LNL� DGHW�
JHEHOLN�NHVHVL� LOH�X\XPOX�J|U�Q�P�YH�VD÷�DGQHNVL\DO�DODQGD�
���PP�KHWHURMHQ�Lo�\DSÕGD�LoHUVLQGH�NLVWLN�DODQODU�EXOXQGXUDQ�
OREXOH�NRQW�UO��KLSRHNRLN�J|U�Q�P�L]OHQGL�RODUDN�UDSRUODQPÕú-
WÕU��+DVWDPÕ]ÕQ� ¿]LN�PXD\HQHVLQGH� �)0�� EDWÕQGD� \D\JÕQ� KDV-
VDVL\HW�� UHEDXQG� YH� GHIDQVÕ�PHYFXWWX��+DVWDPÕ]D� \DSWÕ÷ÕPÕ]�
WUDQVYDMLQDO�XOWUDVRQRJUD¿GH��79�86*��LVH�LQWUDXWHULQ�\HUOHúLPOL�
��KDIWD���J�Q�YH���KDIWD���J�Q�LOH�X\XPOX�).$�SR]LWLI�GLNRU\R-
QLN�GLDPQL\RWLN�LNL]�JHEHOLN�L]OHQGL��ùHNLO����

úHNLO����øQWUDXWHULQ�øNL]�*HEHOLN�7UDQVYDMLQDO

$\UÕFD�EDWÕQ�LoLQGH�|]HOOLNOH�GRXJOXVWD�\DNODúÕN�����FP�VHUEHVW�
PD\L� L]OHQGL�� 6D÷� DGQHNVLDO� DODQGD� HNWRSLN� RGDN� RODELOHFHN�
ROXúXP� L]OHQGL��+DVWDPÕ]ÕQ�KHPRJORELQ� �+JE��GH÷HUL������JU�
GO�YH�%HWD�+XPDQ�&KRULRQLF�*RQDGRWURSLQ��ȕ�+&*��GH÷HUL�LVH�
!�������P,8�PO� RODUDN�JHOPLúWLU��+DVWDPÕ]ÕQ�EDWÕQ�PXD\HQH-
VLQGH� LVH� UHEDXQG� YH� GHIDQV�PHYFXW� LGL��$NXW� EDWÕQ� EXOJXODUÕ�
RODQ�KDVWD\D�DFLO�WDQÕVDO�ODSDURWRPL�\DSÕOPDVÕ�SODQODQGÕ��/DSD-
URWRPLN�HNVSORUDV\RQGD�VD÷�WXEDO�U�SW�UH�HNWRSLN�RGDN�L]OHQGL�
�ùHNLO����

úHNLO����5�SW�UH�6D÷�7XED�8WHULQD

%DWÕQGD�RUWDODPD���������FF�NDQ�YH�NRDJXOXP�L]OHQGL��8WHUXV�
YH�KHU�LNL�RYHU�QRUPDO�J|U�Q�P�YH�FHVDPHWWH�L]OHQGL��+DVWD\D�
VD÷� WRWDO�VDOSHQMHNWRPL� LúOHPL�\DSÕOGÕ��%DWÕQ�\ÕNDQPDVÕQÕQ�DU-
GÕQGDQ�EDWÕQ�LoLQH�ELU�DGHW�KHPRYDF�GUHQ�NRQXODUDN�ODSDURWRPL-
\H�VRQ�YHULOGL��3RVWRSHUDWLI�ELULQFL�J�QGH�EDNÕODQ�+JE������JU�GO�
RODUDN�JHOGL��3RVWRSHUDWLI����*�Q�QGH�EDNÕODQ�NRQWURO�86*�ED-
NÕVÕQGD� LQWUDXWHULQ�GLNRU\RQLN�GLDPQL\RWLN� IHWDO�NDOS�DWÕPÕ�RODQ�
��KDIWD���J�Q�YH���KDIWD���J�Q�LOH�X\XPOX�LNL]�JHEHOL÷LQ�GHYDP�
HWWL÷L�J|U�OG���ùHNLO����

*ø5øù
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7$57,ù0$

úHNLO����2SHUDV\RQ�6RQUDVÕ�.RQWURO�8OWUDVRQRJUD¿

3RVWRSHUDWLI� ��� *�QGH� KDVWDQÕQ� EDWÕQ� LoL� GUHQL� oHNLOGL�� +DVWD�
SRVWRSHUDWLI� ��� *�QGH� NRPSOLNDV\RQVX]� SROLNOLQLN� NRQWURO�QH�
JHOPHN� �]HUH� WDEXUFX� HGLOGL�� 6D÷� WXEDQÕQ� SDWRORMLN� GH÷HUOHQ-
GLUPH�VRQXFX�HNWRSLN�JHEHOLN�YH�KHPDWRVDOSHQNV�RODUDN�JHOGL��
6D÷�WXEDQÕQ�SDWRORMLN�GH÷HUOHQGLUPH�VRQXFX�HNWRSLN�JHEHOLN�YH�
KHPDWRVDOSHQNV�RODUDN�JHOGL��+DVWD�SROLNOLQLN�NRQWURO�QH�JHOGL-
÷LQGH���KDIWD�YH���KDIWD���J�QO�N�).$�SR]LWLI�GLNRU\RQLN�GLDPQL-
\RWLN�LNL]�JHEHOL÷LQLQ�GHYDP�HWWL÷L�J|U�OG���+DVWDPÕ]�PLDGÕQGD�
KHU�LNL�IHW�V�VD÷OÕNOÕ�ELU�úHNLOGH�VH]DU\HQ��&6��LOH�GR÷XUWXOGX�

+HWHURWRSLN�JHEHOLN�LQVLGDQVÕ�<h7�LOH�ROXúDQ�JHEHOLNOHUGH������
��������QRUPDO�VSRWDQ�JHEHOLNOHUGH�LVH����������RODUDN�ELOGLULO-
PLúWLU� ����� +HWHURWRSLN� JHEHOL÷LQ� HUNHQ� WDQÕVÕ� NOLQLN� VHPSWRP-
ODUÕQ�\RNOX÷X�YH\D�JHo�RUWD\D�oÕNPDVÕQGDQ�GROD\Õ�J�oW�U��%X�
V�UHoWH�VÕNOÕNOD�HúOLN�HGHQ�LQWUDXWHULQ�JHEHOL÷LQ�EXOJXODUÕ�GRPL-
QDQWWÕU������<h7�LOH�JHEH�NDODQ�KDVWDODUGD�\DSÕODQ�UXWLQ�79�86*�
LOH�����RUDQÕQGD�KHWHURWRSLN�JHEHOLNOHU�VDSWDQDELOLU������øNL�\D�
GD�GDKD�ID]OD�\HUH�LPSODQWH�ROPXú��HNWRSLN�JHVWDV\RQHO�NHVH-
OHULQ� VDSWDQPDVÕ� GÕúÕQGD�� LQWUDXWHULQ� YH� HNVWUDXWHULQ� NDUGL\DN�
DNWLYLWHQLQ�J|U�OPHVL�WHúKLVL�NHVLQOHúWLULU�DQFDN�QDGLUHQ�J|U�O�U��
&HUUDKL�WHGDYL�\DSÕODQ�HNWRSLN�JHEHOLN�YDNDODUÕQGD�SRVWRSHUDWLI�
G|QHPGH�EDNÕODQ�VHUL�ȕ�+&*�WDNLSOHULQGH�DUWÕú�WDQÕGD�|QHPOLGLU�
�����6XQXODQ� YDNDPÕ]� ,8,� \DSÕODQ� LQWUDXWHULQ� GLNRU\RQLN�GLDP-
QL\RWLN� LNL]� JHEHOL÷L� J|U�OHQ�DNWLI� úLNk\HWL� ROPD\ÕQFD�KHWHURWR-
SLN�JHEHOLN�G�ú�Q�OPH\HQ�ELU�KDVWDGÕU��/LWHUDW�UGH�KHWHURWRSLN�
JHEHOLNOHULQ� ���¶LQLQ� ����� +DIWDODU� DUDVÕQGD�� ���¶VLQLQ� ������
KDIWDODU�DUDVÕQGD�����¶XQXQ�LVH�����*HEHOLN�KDIWDVÕQGDQ�VRQ-
UD�WDQÕ�DOGÕ÷Õ�ELOGLULOPLúWLU������%X�ROJXGD������+DIWDODU�DUDVÕQGD�
KDVWDGD�DQLGHQ�JHOLúHQ�DNXW�EDWÕQ�VHPSWRPODUÕ�ROPDVÕ�YH�\D-
SÕODQ�79�86*¶GH�EDWÕQ�LoL�\D\JÕQ�VÕYÕ�VDSWDQPDVÕ��]HULQH�WDQÕ�
NRQXOPXúWXU��+HWHURWRSLN�JHEHOL÷LQ�WHGDYLVLQGH�L]OHQHFHN�\ROODU�
FHUUDKL��PHGLNDO�YH\D�EHNOHPH�WHGDYLVL�úHNOLQGH�RODELOLU��/LWHUD-
W�UGH� ���� YDND� WDQÕPODQPÕú� ROXS� EXQODUGDQ�������¶L� FHUUDKL�

RODUDN�WHGDYL�HGLOPLúWLU��&HUUDKL�WHGDYL�KDVWDQÕQ�WDQÕ�VÕUDVÕQGDNL�
KHPRGLQDPL� GXUXPXQD�ED÷OÕ� RODUDN� ODSDURVNRSL� YH\D� ODSDUD-
WRPL�RODUDN�EHOLUOHQLU������'L÷HU�WHGDYL�\|QWHPOHUL�LVH�ORNDO�ROD-
UDN�.&/�HQMHNVL\RQX��VLVWHPLN�\D�GD�ORNDO�PHWRWUHNVDW��58����
YH\D�3URVWDJODQGLQ�+HWHURWRSLF�SUHJQDQF\� LQ�QDWXUDO�FRQFHS-
WLRQ�X\JXODPDODUÕGÕU��$QFDN�LQWUDXWHULQ�VD÷OÕNOÕ�JHEHOLN�ú�SKHVL�
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