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ABSTRACT

Aim: To evaluate the clinical and pathological characteristics of early stage non-squamous cell 

cervical carcinoma (non-SCCC) patients and identify factors that predict lymph node metastasis.

Materials and method: Patients who underwent radical hysterectomy plus lymphadenectomy for 

stage IB1-IIA2 non-SCCC between 1993 and 2022 in six gynecologic oncology centers were 

included in this retrospective study. The effects of the risk factors on lymph node metastasis 

were evaluated by using univariate and multivariate logistic regression analysis.

Results: The study involved 126 patients with a median age of 48 years (range, 26-77 years). 

According to FIGO 2009 staging, 91 patients (72.2%) were at stage IB1, 24 (19%) were at stage 

IB2, 9 (7.1%) were at stage IIA1, and 2 (1.6%) were at stage IIA2. Tumor subtype were ade-

nocarcinoma in 93 (73.8%) patients and adenosquamous carcinoma in 28 (22.2%) patients. In 

univariate analysis; age, tumor size, stromal invasion, parametrial invasion, uterine involvement, 
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MATERIALS AND METHOD

INTRODUCTION

LQYD]\RQ��XWHULQ�LQYD]\RQ��OHQIRYDVN�OHU�DODQ�LQYD]\RQX��/9$ø���YDMLQDO�LQYD]\RQ�YH�FHUUDKL�VÕQÕU�

SR]LWLÀL÷L�OHQI�QRGX�PHWDVWD]Õ�LOH�LOLúNLOL\GL��0XOWLYDU\DQW�DQDOL]GH�/9$ø��+D]DUG�5DWLR�������������

&RQ¿GHQFH�LQWHUYDO�����������������S �������YH�XWHULQ�LQYD]\RQ��+D]DUG�5DWLR������������&RQ-

¿GHQFH�LQWHUYDO����������������S ��������OHQI�QRGX�PHWDVWD]Õ�LoLQ�ED÷ÕPVÕ]�SURJQRVWLN�IDNW|UOHU�

RODUDN��WDQÕPODQGÕ�

6RQXo��(UNHQ�HYUH�QRQ�VTXDPR]�K�FUHOL�VHUYLNV�NDQVHUOL�KDVWDODUGD�/9$ø�YH�XWHULQ�LQYD]\RQ�OHQI�

QRGX�PHWDVWD]ÕQÕQ�ED÷ÕPVÕ]�EHOLUOH\LFLOHULQGHQGL��%X�IDNW|UOHU�SUHRSHUDWLI�G|QHPGH�EL\RSVL�|U-

QHNOHULQGH�YH�J|U�QW�OHPH�\|QWHPOHULQGH�\�NVHN�GR÷UXOXN�RUDQÕ\OD�WDQÕPODQDELOLU�

$QDKWDU� .HOLPHOHU�� /HQI� QRGX�PHWDVWD]Õ�� OHQIRYDVN�OHU� DODQ� LQYD]\RQX�� QRQ�VTXDPR]� K�FUHOL�

serviks kanseri, uterin invazyon.

 

Cervical carcinoma (CC) is the fourth most commonly diagno-
sed cancer and the fourth leading cause of cancer-related de-
aths in women worldwide. According to the 2020 GLOBOCAN 
data, there were approximately 600,000 new cases diagnosed 
annually, resulting in 340,000 deaths (1). Although high-income 
countries have been able to reduce the incidence and morta-
lity rates of CC through vaccination and screening programs, it 
UHPDLQV�D�VLJQL¿FDQW�KHDOWK�SUREOHP� LQ� ORZ� WR�PLGGOH�LQFRPH�
countries (2).

In the early stages of cervical carcinoma, excellent survival out-
comes are achieved with surgical and/or chemoradiotherapy. 
However, survival rates in local advanced stages are low. The 
most important prognostic factors determining survival are the 
VWDJH�RI� WKH�GLVHDVH�DQG� O\PSK�QRGH� LQYROYHPHQW� �������7KH�
FIGO has recently updated the clinical staging guidelines for 
cervical carcinoma in 2018, highlighting the importance of inclu-
ding the lymph node status in the staging process (6). Accurate 
LGHQWL¿FDWLRQ�RI�O\PSK�QRGH�PHWDVWDVLV�LV�HVVHQWLDO�LQ�PDQDJLQJ�
patients and selecting appropriate treatment modalities.

Squamous cell cervical carcinoma (SCCC) is the most pre-
valent histological subtype, accounting for approximately 70-
80% of all cases (7). Non-squamous cell cervical carcinoma 
(non-SCCC) represents a group of diseases with different 
morphologies and prognoses. Its clinicopathological charac-
teristics, oncological outcomes, and behavioral patterns differ 

from SCCC. In comparison with SCCC, non-SCCC is partially 
resistant to radiotherapy and more frequently leads to distant 
metastasis, resulting in a more unfavorable prognosis (8).

Our comprehensive knowledge about cervical carcinoma origi-
nates mainly from studies on SCCC patients, but there is limi-
WHG�GDWD�DYDLODEOH�VSHFL¿FDOO\�DERXW�SXUH�QRQ�6&&&�SDWLHQWV��
In this study, our primary aim was to evaluate the clinicopatho-
logical characteristics of non-SCCC patients. Subsequently, we 
aimed to identify the factors that predict lymph node metastasis 
in this patient group.

This study included patients who underwent abdominal radical 
hysterectomy and bilateral systematic pelvic±para-aortic lymp-
hadenectomy for 2009 FIGO stage IB1-IIA2 cervical carcinoma 
between 1993 and 2022 in six gynecologic oncology centers. 
Clinicopathological data of the patients were retrieved retros-
SHFWLYHO\�IURP�SDWLHQW�¿OHV�RU�HOHFWURQLF�GDWDEDVHV��$OO�SDWLHQWV�
were staged by bimanual examination under general anesthe-
sia according to FIGO 2009 criteria before surgical treatment. 
Magnetic resonance imaging and/or computerized tomography 
were used when necessary. This study was approved by local 
HWKLFDO�FRPPLWWHH�E\�WKH�¿OH�QXPEHU�RI�(����������

Patients with squamous cell cancer, mixed type cancer, non-e-

lymphovascular space invasion (LVSI), vaginal involvement, and surgical border involvement 

were associated with lymph node metastasis. In multivariate analysis, LVSI (Hazard Ratio: 

������� ���� &RQ¿GHQFH� ,QWHUYDO�� ��������������� S ������� DQG� XWHULQH� LQYROYHPHQW� �+D]DUG�

5DWLR������������&RQ¿GHQFH�,QWHUYDO����������������S �������ZHUH�LGHQWL¿HG�DV�LQGHSHQGHQW�

prognostic factors for lymph node metastasis.

Conclusion: LVSI and uterine involvement were independent predictors of lymph node metas-

WDVLV�LQ�HDUO\�VWDJH�QRQ�6&&&�SDWLHQWV��7KHVH�IDFWRUV�FDQ�EH�LGHQWL¿HG�ZLWK�KLJK�DFFXUDF\�LQ�

biopsy specimens and imaging methods in the preoperative period.

Keywords: Lymph node metastasis, lymphovascular space invasion, non-squamous cell cervi-

cal carcinoma,  uterine involvement 
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pithelial cervical cancer, synchronized cancer, micro-invasive 
FHUYLFDO�FDQFHU��UHFHLYHG�QHRDGMXYDQW�FKHPRWKHUDS\��GLGQ¶W�XQ-
dergo pelvic lymphadenectomy and advanced cervical cancer 
(2009 FIGO stage IIB-IVB) were excluded. Histopathological 
evaluation was carried out according to 2020 World Health Or-
JDQL]DWLRQ��:+2��FULWHULD������&HUYLFDO� WXPRUV�ZHUH�FODVVL¿HG�
as; squamous cell carcinomas, adenocarcinomas, other epithe-
lial tumors (carcinosarcoma, adenosquamous, undifferentiated 
and adenoid basal), mixed epithelial and mesenchymal tumors, 
and germ cell tumors. Tumor size was considered as the lar-
JHVW�GLDPHWHU�RI�WKH�WXPRU��'HHS�VWURPDO�LQYDVLRQ�ZDV�GH¿QHG�
as the stromal invasion of a tumor invading the outer half of the 
cervical stroma. Lymphovascular space invasion (LVSI) was 
GH¿QHG�DV�WKH�WXPRUDO�FHOOV�RU�FHOO�FOXVWHUV�KROGLQJ�RQ�YHVVHOV¶�
walls that were stained with hematoxylin and eosin in the pat-
hologic sections containing both the tumor and the surrounding 
KHDOWK\�WLVVXH��8WHULQH�LQYROYHPHQW�LV�GH¿QHG�DV�WKH�VSUHDG�RI�
the disease above the internal os, involving endometrial and/
RU�P\RPHWULDO�DUHDV��6XUJLFDO�ERUGHU�LQYROYHPHQW�LV�GH¿QHG�DV�
ZKHQ�WKH�WXPRU�LV� ORFDWHG������FP�IURP�WKH�GLVWDO�HQG�RI�WKH�
VSHFLPHQ��9DJLQDO�LQYROYHPHQW�LV�GH¿QHG�DV�WKH�SUHVHQFH�RI�D�
tumor in any part of the vagina.

All operations were performed by gynecologic oncologists. 
Bilateral pelvic lymphadenectomy was performed to complete 
skeletonization, with all lymphatic tissue of the common, exter-
nal and internal iliac vessels and the obturator fossa removed 
after visualization of the obturator nerve. The superior surgical 
dissection margin for the pelvic nodes was the aortic bifurcati-
on, and the anterior distal surgical dissection margin was the 
FLUFXPÀH[� LOLDF�YHLQ��7KH�SUHVDFUDO� O\PSKDWLF� WLVVXH�ZDV�KDU-
vested separately. Each of common iliac, external iliac, inter-
nal iliac, obturator and presacral regions was included in the 
pelvic region. Para-aortic lymphadenectomy was added to the 
surgical procedure depending on the presence of suspicious 
lymph nodes in the paraaortic region and at the discretion of the 
senior surgeon, often performed up to the level of the inferior 
mesenteric artery. Bilateral salpingo-oophorectomy (BSO) was 
SHUIRUPHG�DFFRUGLQJ�WR�WKH�SDWLHQW¶V�DJH�DQG�DWWHQGLQJ�VXUJH-
RQ¶V�GLVFUHWLRQ�

Statistics

Categorical variables are expressed as number and percen-
WDJH�DQG�ZHUH�DQDO\]HG�XVLQJ�3HDUVRQ¶V�&KL�VTXDUH��Ȥ����WHVW�
RU� )LVKHU¶V� H[DFW� WHVW� IRU� XQLYDULDWH� DQDO\VLV�� DV� DSSURSULDWH�
GHWHUPLQH�ZKHWKHU� WKH\�KDG�VWDWLVWLFDOO\�VLJQL¿FDQW�HIIHFWV�RQ�
lymph node metastasis. Multivariate analysis was performed 

XVLQJ� D�&R[� SURSRUWLRQDO� KD]DUGV�PRGHO�� 9DULDEOHV� LGHQWL¿HG�
DV�ULVN�IDFWRUV�LQ�XQLYDULDWH�DQDO\VLV��S�YDOXH��������ZHUH�XVHG�
to create an exact logistic regression model. Hazard ratios with 
����FRQ¿GHQFH�LQWHUYDOV�ZHUH�FDOFXODWHG��S�YDOXH�������ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�IRU�WKH�UHVXOWV��'DWD�DQDO\VHV�
were performed by using Statistical Package for Social Scien-
ces (IBM SPSS Inc, Chicago, IL, USA) version 20.0.

A total of 126 patients were enrolled in the study, with a median 
age of 48 years (range, 26-77 years). According to the FIGO 
����� FODVVL¿FDWLRQ�� ���������� � SDWLHQWV�ZHUH� VWDJHG� DV� ,%���
24 (19%) as IB2, 9 (7.1%) as IIA1, and 2 (1.6%) as IIA2. Tumor 
VXEW\SHV�ZHUH�LGHQWL¿HG�DV�DGHQRFDUFLQRPD�LQ������������SD-
tients and adenosquamous carcinoma in 28 (22.2%) patients. 
7KH�PHGLDQ�WXPRU�VL]H�ZDV����PP��UDQJH�������PP���)RUW\�¿-
YH���������SDWLHQWV�SUHVHQWHG�WXPRUV�����PP�DQG������������
patients had tumors >40 mm.

The parametrial invasion was detected in 23 (18.3%) patients, 
surgical border involvement in 14 (11.1%) patients, vaginal in-
YROYHPHQW�LQ������������SDWLHQWV��O\PSKRYDVFXODU�VSDFH�LQYD-
VLRQ��/96,��LQ������������SDWLHQWV��GHHS�VWURPDO�LQYDVLRQ�LQ����
�������� SDWLHQWV�� DQG� XWHULQH� LQYROYHPHQW� LQ� ��� �������� SD-
tients. Bilateral salpingo-oophorectomy was performed on 113 
SDWLHQWV�DQG����������SDWLHQWV�KDG��RYDULDQ�PHWDVWDVLV�

While pelvic lymphadenectomy was conducted in all patients, 
para-aortic lymphadenectomy was additionally performed in 
121 (96%) patients. The median number of lymph nodes re-
moved was 37 and ranged from 11 to 113. Lymph node metas-
WDVLV�ZDV�REVHUYHG�LQ�����������SDWLHQWV��7ZHQW\�WZR����������
patients showed metastasis solely in the pelvic region and 10 
(7.9%)  patients had metastasis in both the pelvic and para-aor-
tic regions. Detailed information regarding clinical, surgical, and 
pathological factors is presented in Table 1.

RESULTS
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Characteristics Mean±SD Median (range)
Age at initial diagnosis 51.4±11.34 48 (26-77)
Tumor size (mm) 29.9±14.69 30 (8-72)
Number of removed lymph nodes 49.5±24.06 37 (11-113)
Number of metastatic lymph node 5.7±7.32 1 (1-37)

n %

FIGO 2009 stage

IB1 91 72.2
IB2 24 19
IIA1 9 7.1
IIA2 2 1.6

Tumor type
Adenocarcinoma 93 73.8
Others 1 33 26.2

Tumor size
����PP 45 35.7
!���PP�������PP 55 43.7
>40 mm 26 20.6

Parametrial invasion
Negative 103 81.7
Positive 23 18.3

Surgical border involvement
Negative 112 88.9
Positive 14 11.1

Vaginal involvement
Negative 106 84.1
Positive 20 15.9

Lymphovascular space invasion
Negative 59 46.8
Positive 57 45.2
Not reported 10 7.9

Stromal invasion
����� 42 33.3
!���� 83 65.9
Not reported 1 0.8

Bilateral salpingo-oophorectomy
Not performed 2 13 10.6
Performed 113 89.7

Ovarian metastasis 3 Negative 110 94.8
Positive 6 5.2

Uterine involvement
Negative 94 74.6
Positive 27 21.4
Not reported 5 4

Lymph node metastasis
Negative 94 74.6
Positive 32 25.4

Site of metastatic lymph node
Only pelvic 22 17.5
Only paraaortic - -
Pelvic and paraaortic 10 7.9

Factors Univariate Analysis Multivariate Analysis

Positive Lymph Node Risk of Lymph Node Metastasis

Percentage p Value Hazard Ratio ����&RQ¿GHQFH�
Interval

p Value

Age 1 <48 years 14.3
0.014

1 (Reference)
0.732-9.721 0.137

����\HDUV 33.3 2.667

Histopathology
Adenocarcinoma 26.9

0.520
Others 21.2

FIGO 2009 stage
Stage I 23.5

0.110
Stage II 45.5

Tumor size
����PP 22.2

0.022!���PP�������PP 18.2
>40 mm 46.2

Tumor size 1 ����PP 21.8
0.236

>30 mm 31.2

Tumor size
����PP 20.6

0.006
1 (Reference)

0.601-10.942 0.204
>40 mm 46.2 2.564

Table 2. Factors predicting the lymph node metastasis

,Q�XQLYDULDWH�DQDO\VLV��YDULRXV�IDFWRUV�ZHUH�GH¿QHG�DV�VWDWLVWLFDOO\�SUHGLFWLYH�RI�O\PSK�QRGH�PHWDVWDVLV��LQFOXGLQJ�DJH��WXPRU�VL]H��
stromal invasion, parametrial invasion, uterine involvement, LVSI, vaginal involvement, and surgical border involvement (Table 2). 

Table 1. Clinical and surgico-pathological features
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Stromal invasion
���� 9.5

0.003
1 (Reference)

0.348-8.033 0.520
!��� 33.7 1.673

Parametrial invasion
Negative 18.4

<0.001
1 (Reference)

0.262-5.099 0.848
Positive 56.5 1.156

Uterine involvement
Negative 13.8

<0.001
1 (Reference)

1.178-16.165 0.027
Positive 55.6 4.364

Lymphovascular space 
invasion

Negative 3.4
<0.001

1 (Reference)
3.499-110.166 0.001

Positive 45.6 19.633

Vaginal involvement
Negative 20.8

0.006
1 (Reference)

0.610-14.088 0.180
Positive 50 2.931

Surgical border in-
volvement

Negative 20.5
<0.001

Positive 64.3

Three different categorizations were used for tumor size: (i) the 
FRKRUW¶V�PHGLDQ�YDOXH��!���PP����LL��YDOXHV�VWUDWL¿HG�DFFRUGLQJ�
WR�),*2�����������PP��!���PP�������PP��DQG�!���PP���DQG�
�LLL��YDOXHV�VWUDWL¿HG�DFFRUGLQJ�WR�),*2�������!���PP��

Correlations were examined among the factors found signi-
¿FDQW� LQ�XQLYDULDWH�DQDO\VLV��$�KLJK� FRUUHODWLRQ�ZDV�REVHUYHG�
between surgical border involvement and vaginal involvement. 
Therefore, surgical border involvement was not included in the 
PXOWLYDULDWH� DQDO\VLV� PRGHO��$JH� ����� \HDUV� YV�� ���� \HDUV���
WXPRU�VL]H��!���PP�YV������PP���SDUDPHWULDO�LQYDVLRQ��SRVL-
tive vs. negative), uterine involvement (positive vs. negative), 
LVSI (positive vs. negative), vaginal involvement (positive vs. 
QHJDWLYH���DQG�VWURPDO� LQYDVLRQ� �!����YV��������ZHUH�XVHG�
to create a model for multivariate analysis. According to this 
PRGHO��RQO\�/96,��+D]DUG�5DWLR�������������&RQ¿GHQFH�,QWHU-
YDO�����������������S �������DQG�XWHULQH�LQYROYHPHQW��+D]DUG�
5DWLR������������&RQ¿GHQFH�,QWHUYDO����������������S �������
ZHUH� LGHQWL¿HG� DV� LQGHSHQGHQW� SURJQRVWLF� IDFWRUV� IRU� O\PSK�
node metastasis in non-SCCC (Table 2).

One of the most important routes of spread in CC is lymph 
node metastasis. Lymph node metastasis plays a crucial role 
in determining the stage and management of the disease, as 
D�VLJQL¿FDQW�SURJQRVWLF�IDFWRU��7KH���\HDU�RYHUDOO�VXUYLYDO��26��
rate is around 90% when there is no lymph node metastasis 
and it drops to 30-60% in the presence of lymph node invol-
vement  (10,11). Due to the prognostic importance of lymph 
QRGH�PHWDVWDVHV��DFFXUDWH�LGHQWL¿FDWLRQ�RI�PHWDVWDVHV�EHIRUH�
WUHDWPHQW�DOORZV�WKH� LGHQWL¿FDWLRQ�RI�&&�SDWLHQWV�ZKR�ZLOO�QRW�
XQGHUJR�VXUJHU\�RU�ZKR�PD\�EHQH¿W� IURP�DGMXYDQW� WUHDWPHQW�
�H[SDQGHG�¿HOG�UDGLRWKHUDS\���,Q�RXU�VWXG\��ZH�UHWURVSHFWLYHO\�

examined the clinical and pathological characteristics of sur-
gically treated stage IB-IIA non- SCCC patients and assessed 
factors predicting lymph node metastasis. The lymph node me-
WDVWDVLV�UDWH�LQ�RXU�VWXG\�ZDV��������/96,�DQG�XWHULQH�LQYROYH-
PHQW�ZHUH� LGHQWL¿HG�DV� LQGHSHQGHQW� IDFWRUV�SUHGLFWLQJ� O\PSK�
node metastasis.

In early-stage CC, the standard surgical treatment is radical 
hysterectomy plus lymph node dissection. The goal of this 
surgical approach is to remove both macroscopic and poten-
tial microscopic metastases, identifying the patients that have 
PHWDVWDVLV�DQG��PLJKW�EHQH¿W�IURP�SRVWRSHUDWLYH�DGMXYDQW�WKH-
rapy. Studies report that lymph node metastasis rates in surgi-
FDOO\�WUHDWHG�VWDJH�,%�,,$�&&�SDWLHQWV�UDQJH�IURP�����WR�����
������������� +RZHYHU�� WKH� PDMRULW\� RI� UHPRYHG� O\PSK� QRGHV�
are non-metastatic and due to the questionable contribution 
of lymphadenectomy in early stages to overall survival, unne-
cessary lymph node dissection can lead to complications like 
infections, nerve damage, lymphatic cyst formation, vascular 
LQMXU\��YHQRXV�WKURPERHPEROLVP��DQG�ORZHU�OLPE�O\PSKHGHPD��
$FFXUDWH�SUHRSHUDWLYH�DQG�LQWUDRSHUDWLYH�LGHQWL¿FDWLRQ�RI�O\PSK�
node status will prevent complications.

Various factors such as age, tumor size, LVSI, parametrial inva-
sion, deep stromal invasion, histological type, and grade have 
been reported as independent prognostic factors for the risk 
of nodal metastasis, although there are inconsistencies in stu-
GLHV��������<DQDUDQRS�HW�DO��LGHQWL¿HG�D�O\PSK�QRGH�PHWDVWDVLV�
UDWH� DV� ������ LQ� ���� VWDJH� ,%��,,$� FHUYLFDO� DGHQRFDUFLQRPD�
SDWLHQWV��$XWKRUV�GH¿QHG�LQ�WKHLU�PXOWLYDULDWH�DQDO\VLV�WKDW�O\P-
phovascular space invasion (LVSI) and a tumor size larger than 
2 cm were independent prognostic factors (13).

5HFHQWO\��&DR�HW�DO��FRQGXFWHG�D�VWXG\�WKDW�LQYROYHG�����VWDJH�
IA-IIA CC patients and lymph node metastasis rate was 14.8% 

DISCUSSION

Characteristics Mean±SD Median (range)
Age at initial diagnosis 51.4±11.34 48 (26-77)
Tumor size (mm) 29.9±14.69 30 (8-72)
Number of removed lymph nodes 49.5±24.06 37 (11-113)
Number of metastatic lymph node 5.7±7.32 1 (1-37)

n %

FIGO 2009 stage

IB1 91 72.2
IB2 24 19
IIA1 9 7.1
IIA2 2 1.6

Tumor type
Adenocarcinoma 93 73.8
Others 1 33 26.2

Tumor size
����PP 45 35.7
!���PP�������PP 55 43.7
>40 mm 26 20.6

Parametrial invasion
Negative 103 81.7
Positive 23 18.3

Surgical border involvement
Negative 112 88.9
Positive 14 11.1

Vaginal involvement
Negative 106 84.1
Positive 20 15.9

Lymphovascular space invasion
Negative 59 46.8
Positive 57 45.2
Not reported 10 7.9

Stromal invasion
����� 42 33.3
!���� 83 65.9
Not reported 1 0.8

Bilateral salpingo-oophorectomy
Not performed 2 13 10.6
Performed 113 89.7

Ovarian metastasis 3 Negative 110 94.8
Positive 6 5.2

Uterine involvement
Negative 94 74.6
Positive 27 21.4
Not reported 5 4

Lymph node metastasis
Negative 94 74.6
Positive 32 25.4

Site of metastatic lymph node
Only pelvic 22 17.5
Only paraaortic - -
Pelvic and paraaortic 10 7.9
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(14). In their multivariate analysis, tumor size (>4 cm), LVSI, 
deep stromal invasion, and deep uterine involvement were 
LGHQWL¿HG� DV� LQGHSHQGHQW� SURJQRVWLF� IDFWRUV� DVVRFLDWHG� ZLWK�
lymph node metastasis. The authors noted that 74.3% of pa-
tients with lymph node metastasis had LVSI positivity in biopsy 
PDWHULDO�� ZKLOH� LQ� ����� RI� FDVHV�� /96,�ZDV� GHWHFWHG� LQ� VXE-
sequent pathology despite being falsely negative in the initial 
biopsy material. In a cohort study of stage IB CC patients, Zhao 
et al. found that parametrial invasion, LVSI and tumor size were 
associated with lymph node metastasis in multivariate analysis 
�����

The number of studies showing an association between uterine 
involvement and lymph node metastasis, which was not given 
enough importance in the management of CC patients in the 
past and was not among the staging criteria, has increased in 
UHFHQW�\HDUV��,Q�RXU�VWXG\��XWHULQH�LQYROYHPHQW�ZDV�GH¿QHG�DV�
an independent factor predicting lymph node metastasis in mul-
tivariate analysis. Cao et al. categorized uterine involvement 
LQWR�WKUHH�FDWHJRULHV��HQGRPHWULDO�������P\RPHWULDO�LQYDVLRQ��
����� P\RPHWULDO� LQYDVLRQ��� 7KH� DXWKRUV� UHSRUWHG� WKDW� RQO\�
deep myometrial invasion was an independent prognostic fa-
ctor for predicting lymph node metastasis (14).

He et al. observed a 30.0% rate of lymph node metastasis in a 
group of 2212 stage IA-IIB CC patients (16). The rate of lymph 
node metastasis was 37. 7% in patients with uterine involvo-
ment and 27. 7% in those without (p<0. 001).  The authors re-
ported in their multivariate analysis that the presence of uterine 
involvement increased the likelihood of lymph node metastasis 
by approximately 1.6 times and by 2.3 times in adenocarcino-
ma histology. Yang et al. determined a lymph node metastasis 
UDWH�RI�������LQ�VWDJH�,$�,,$�&&�SDWLHQWV�������7KH�DXWKRUV�UH-
ported that lymph node metastasis was 44. 3% in the presen-
FH�RI�XWHULQH�LQYROYHPHQW�DQG�������LQ�WKH�DEVHQFH�RI�XWHULQH�
LQYROYHPHQW� �S���� ������ 8WHULQH� LQYROYHPHQW� ZDV� GH¿QHG� DV�
an independent prognostic factor in their multivariate analysis.

Due to the use of a clinical staging system instead of surgical 
staging in the staging and treatment of CC patients, pathologic 
FRQ¿UPDWLRQ�RI�O\PSK�QRGH�PHWDVWDVHV�LQ�HYHU\�SDWLHQW�LV�QRW�
DFFHSWDEOH��7KLV�PHWKRG�PD\�GHOD\�D�SDWLHQW¶V�DGMXYDQW�WUHDW-
ment and can lead to unnecessary morbidity, adversely affe-
cting the oncological outcome. With the technological advan-
ces in recent years, preoperative evaluation of lymph nodes 
with imaging methods help to predict lymph node metastasis . 
However, imaging methods can lead to both false positive and 
false negative results and cause over- or under-treatment. Stu-

GLHV�KDYH� UHSRUWHG����������DQG�����VHQVLWLYLW\� DQG������
����DQG�����VSHFL¿FLW\� IRU�&7�� FRQYHQWLRQDO�05,�DQG�3(7�
CT to detect lymph node metastasis in CC, respectively (3). 
Imaging methods have some limitations due to their moderate 
sensitivity.

The main limitation of our study is its retrospective design. Sin-
ce the study cohort consisted of pure non-SCCC patients, it 
is more valuable in terms of outcomes in non-SCCC patients 
compared to heterogeneous patient groups in the literature. 
Other advantages of our study are that all surgical procedures 
were performed by expert gyneco-oncologists, lymphadenec-
tomy was performed as complete pelvic plus paraaortic lymp-
hadenectomy in almost all patients and pathology results were 
reported by experienced gynecopathologists.

In conclusion, LVSI and uterine involvement were independent 
predictors of lymph node metastasis in early stage non-SCCC 
SDWLHQWV� XQGHUJRLQJ� VXUJHU\�� 7KHVH� IDFWRUV� FDQ� EH� LGHQWL¿HG�
with high accuracy in biopsy specimens and imaging methods 
LQ�WKH�SUHRSHUDWLYH�SHULRG��'XH�WR�WKH�VXEMHFWLYH�QDWXUH�RI�FOLQL-
cal staging in CC and limitations in imaging methods, in order 
to identify lymph node metastasis with a higher accuracy rate 
in the preoperative period, it would be useful to create models 
that include clinicopathologic factors and imaging methods. In 
this way, patients at high risk for lymph node metastasis can be 
directed to chemoradiotherapy, avoiding unnecessary surgical 
treatment and possible complications.
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Maternal Aritmi Tanısıyla Beta Bloker Tedavisi Alan Gebe Kadınlarda Obstetrik ve Fetal Sonuçlar
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ABSTRACT

Abstract

Aim: The aim of this study was to investigate the pregnancy outcome of patients taking beta-blo-

ckers for the treatment of maternal cardiac arrhythmias.

Materials and Method: This study was a retrospective observational study involving 50 pregnant 

women with cardiac arrhythmias and 55 healthy pregnant women, admitted between January 

��������DQG�-DQXDU\����������WR�$QNDUD�&LW\�+RVSLWDO��%HWD�EORFNHUV�ZHUH�FODVVL¿HG�LQWR�WKUHH�

groups: metaprolol, propranolol, and bisoprolol. The use of beta-blockers was examined in two 

groups: high-dose and low-dose. For pregnancy outcome, birth week, birth weight and birth 

weight Z-score, beta human chorionic gonadotrophin (bHCG) MoM and pregnancy-associated 

plasma protein A (PAPP-A) MoM, neonatal APGAR score, and neonatal intensive care unit ad-

mission (NICU) rates were determined. 

5HVXOWV��7KH�SDWLHQW� JURXS� WDNLQJ�EHWD�EORFNHUV� KDG�D� VWDWLVWLFDOO\� VLJQL¿FDQW� HDUOLHU� GHOLYHU\�

week than the group without beta-blocker use (p= <0.001). The rate of primary cesarean delive-

ULHV�ZDV� �KLJKHU�LQ�WKH�VWXG\�JURXS��S ���������%LUWK�ZHLJKW�DQG�$3*$5�VFRUH�DW�WKH�¿IWK�

PLQXWH�ZDV�VLJQL¿FDQWO\� ORZHU� LQ�WKH�VWXG\�JURXS��DQG�1,&8�DGPLVVLRQ�UDWH�ZDV�VLJQL¿FDQWO\�

higher (p= 0.006, p= <0.001and p= <0.001, respectively). 

&RQFOXVLRQ��%HWD�EORFNHUV��D�¿UVW�OLQH�WKHUDS\�IRU�PDWHUQDO�DUUK\WKPLDV��PD\�DIIHFW�IHWDO�GHYH-

ORSPHQW�DQG�SUHJQDQF\�RXWFRPHV��øW�LV�UHFRPPHQGHG�WKDW�WKHVH�GUXJV�WR�EH�DGPLQLVWHUHG�DUH�

meticulously selected for appropriate subgroups, with lowest effective doses.

Keywords: arrhythmia, beta-blocker, birth weight, maternal/fetal outcomes

ÖZ

$PDo��%X�oDOÕúPDQÕQ�DPDFÕ��PDWHUQDO�NDUGL\DN�DULWPL�WHGDYLVL�LoLQ�EHWD�EORNHU�NXOODQDQ�KDVWDOD-

UÕQ�JHEHOLN�SURJQR]ODUÕQÕQ�LQFHOHPHVLGLU�

*HUHoOHU�YH�<|QWHP��%X�oDOÕúPD����2FDN��������2FDN������DUDVÕQGD�$QNDUD�ùHKLU�+DVWDQHVL¶�

QH�EDúYXUDQ����DULWPL�WDQÕVÕ�RODQ�JHEH�LOH����VD÷OÕNOÕ�JHEHQLQ�NDWÕOGÕ÷Õ�UHWURVSHNWLI�J|]OHPVHO�ELU�

oDOÕúPDGÕU��%HWD�EORNHUOHU��PHWDSURORO��SURSUDQRORO�YH�ELVRSURORO�RODUDN���JUXED�D\UÕOPÕúWÕU��%HWD�

EORNHU�NXOODQÕPÕ�GXUXPX�\�NVHN�GR]�YH�G�ú�N�GR]�RODUDN�LNL�JUXSWD�LQFHOHQPLúWLU��*HEHOLN�SURJ-

QR]X�LoLQ�GR÷XP�KDIWDVÕ��GR÷XP�NLORVX�YH�GR÷XP�NLORVXQXQ�=�VNRUX��EHWD�KXPDQ�NRU\R�JRQDGRW-

URSLN�KRUPRQ��E+&*��0R0�YH�JHEHOLNOH�LOLúNLOL�SOD]PD�SURWHLQ�$��3$33�$��0R0��\HQLGR÷DQODUÕQ�

$3*$5�VNRUX�YH�\R÷XQ�EDNÕPD�JLGLú�RUDQODUÕ�EHOLUOHQGL��

Bulgular: Beta bloker alan hasta grubunun, beta bloker kullanmayan gruba göre istatistiksel ola-

UDN�DQODPOÕ�ELU�HUNHQ�GR÷XP�KDIWDVÕ�YDUGÕ��S ����������3ULPHU�VH]DU\HQ�GR÷XP�RUDQÕ�oDOÕúPD�

JUXEXQGD�GDKD�\�NVHNWL��S ��������'R÷XP�D÷ÕUOÕ÷Õ�YH�EHúLQFL�GDNLND�$3*$5�VNRUX�oDOÕúPD�JUX-

EXQGD�DQODPOÕ�RODUDN�G�ú�N��\R÷XQ�EDNÕPD�\DWÕú�RUDQÕ�DQODPOÕ�RODUDN�\�NVHNWL��VÕUDVÕ\OD�S �������

p=<0.001ve p=<0.001).

6RQXo��0DWHUQDO�DULWPLOHU�LoLQ�ELULQFL�EDVDPDN�WHGDYL�RODQ�EHWD�EORNHUOHU��IHWDO�JHOLúLPL�YH�JHEHOLN�

VRQXoODUÕQÕ�HWNLOH\HELOLU��8\JXODQDFDN�EX�LODoODUÕQ��X\JXQ�DOW�JUXSODUD�YH�HQ�G�ú�N�HWNLOL�GR]ODUD�

VDKLS�RODFDN�úHNLOGH�WLWL]OLNOH�VHoLOPHVL�|QHULOLU��

$QDKWDU�NHOLPHOHU��DULWPL��EHWD�EORNHU��GR÷XP�D÷ÕUOÕ÷Õ��DQQH�IHWDO�VRQXoODU�2EVWHWULFV�DQG� IHWDO�

outcomes in pregnant women with  beta-blocker treatment in maternal arrhythmia
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INTRODUCTION

MATERIALS AND METHOD

Maternal arrhythmias in pregnancy are common, with or wit-

hout structural abnormalities. We see maternal arrhythmias 

frequently for reasons such as maternal adaptation to pregnan-

cy, pregnancies at advanced ages, and the increasing success 

of cardiac surgery in infancy (1). The heart conduction system 

mainly consists of the sinoatrial node, the atrioventricular node, 

DQG� VSHFLDOL]HG� P\RF\WHV� ����� &RQGLWLRQV� VXFK� DV� VWUXFWXUDO�
anomalies, inappropriate automaticity, abnormal electrolyte le-

vel in the blood, and thyroid dysfunction cause arrhythmia by 

affecting the conduction system. The 12-lead electrocardiog-

ram (ECG) test is the primary step in diagnosing arrhythmia. 

Also, increased heart rate, left axis shift, and different P and 

QRS waveforms could be seen in the ECG during pregnancy 

�����

%HWD�EORFNHUV�DUH�XVHG�DV�¿UVW�OLQH�DJHQWV� LQ� WUHDWLQJ�FDUGLDF�
arrhythmias, especially tachyarrhythmia, but there are studies 

suggesting cause pregnancy complications (4, 5). Beta-bloc-

kers affect the fetus by crossing the placental barrier and al-

WHULQJ�PDWHUQDO� FDUGLDF�RXWSXW�DQG�XWHURSODFHQWDO� ÀRZ� ����� ,Q�
addition, studies show that maternal arrhythmia is associated 

with poor obstetric outcomes (6). The aim of this study was to 

investigate the pregnancy outcome of patients taking beta-blo-

ckers for the treatment of cardiac arrhythmias.

This study was a retrospective observational study involving 50 

pregnant women with cardiac arrhythmias and 55 healthy preg-

nant women, admitted between January 1, 2020 and January 

���������WR�$QNDUD�&LW\�+RVSLWDO�'HSDUWPHQW�RI�2EVWHWULFV�DQG�
Gynaecology. The Ministry of Health of Republic of Turkey and 

WKH�0HGLFDO�5HVHDUFK�(WKLFV�'HSDUWPHQW�RI�$QNDUD�&LW\�+RV-

pital approved the study protocol (ethics committee number: 

(������������ 3DUWLFLSDQWV� ZKR� DSSOLHG� WR� WKH� FDUGLRORJ\� GH-

SDUWPHQW�ZLWK�FRPSODLQWV�VXFK�DV�KHDUW�SDOSLWDWLRQ��GL]]LQHVV��
and syncope were diagnosed with arrhythmia using the 12-lead 

(&*�RU����KRXU�+ROWHU�PRQLWRU��7KH�DUUK\WKPLD�ZDV�GH¿QHG�DV�
heart rates above 100 beats per minute (10–20 beats higher 

than resting during pregnancy) and abnormal P or QRS wa-

ves (7). Treatment was started with the beta-blocker diagnosis 

of supraventricular tachycardia, ventricular tachycardia, atrial 

¿EULOODWLRQ�� ORQJ� 47� V\QGURPH�� DQG� YHQWULFXODU� DUUK\WKPLDV��
Patients diagnosed with cardiac arrhythmias, who had taken 

beta-blockers for at least six months before pregnancy and had 

no structural cardiac abnormalities were included in the study 

group. Multiple pregnancies, pregnant women with chronic hy-

pertension, abnormal thyroid stimulating hormone (TSH) levels, 

anemia, structural heart abnormalities, smoking, and pregnant 

ZRPHQ�ZLWK�D�ERG\�PDVV�LQGH[��%0,��!����ZHUH�QRW�LQFOXGHG�
in the study. Also, participants with comorbidities in the study 

group take no medication except beta blockers. Pregnant wo-

men with active comorbidity and using different drug groups 

were not included in the study to not affect the results.

The study recorded maternal age, pregestational BMI, gravidity, 

parity, additional maternal diseases, type and dose of beta-blo-

cker used, and pregnancy outcomes. The gestational week was 

determined by last menstrual period or measurement of crown-

UXPS�OHQJWK�LQ�WKH�¿UVW�WULPHVWHU��%HWD�EORFNHUV�ZHUH�FODVVL¿HG�
into three groups: Metaprolol, propranolol, and bisoprolol. The 

use of beta-blockers was examined in two groups: high-dose 

and low-dose. The dosage of the drugs was calculated on the 

EDVLV�RI�H[SHUW�RSLQLRQV�IRU�SUHJQDQF\��+LJK�GRVDJH�ZDV�GH¿-

QHG�DV�!����PJ�GD\�IRU�PHWRSURORO��!����PJ�GD\�IRU�SURSUDQRORO��
DQG�!����PJ�GD\�IRU�ELVRSURORO���������)RU�SUHJQDQF\�RXWFRPH��
birth week, birth weight and birth weight Z-score, neonatal AP-

GAR score, and neonatal intensive care unit (NICU) admission 

rates were determined (9, 10). In addition, beta human chori-

onic gonadotropin (bHCG) multiple of the median (MoM) and 

pregnancy associated plasma protein-A (PAPP-A) MoM levels 

ZHUH�FRPSDUHG�GXULQJ�WKH�¿UVW�WULPHVWHU�VFUHHQLQJ�WHVWV�RI�WKH�
pregnant women in the study and control groups.

Statistical analysis was performed using IBM SPSS Statistics 

26.0 (IBM Corp., Armonk, NY, USA). Shapiro-Wilk and Kolmo-

gorov-Smirnov tests were both used to evaluate normality of 

variables. Groups were compared using the Student t-test and 

the Mann-Whitney U test. P-values < 0.05 were considered 

DV� VWDWLVWLFDOO\� VLJQL¿FDQW��:LWK� D� FRQ¿GHQFH� LQWHUYDO� RI� �����
SRZHU�RI������DQG�VDPSOH�VL]H�RI������VDPSOHV�RI�DW�OHDVW����
patients per group were planned (5).

The study enrolled 105 subjects whose baseline characteristics 

are given in Table 1.

RESULTS
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7DEOH���'HPRJUDSKLF�GDWD�RI�VWXG\�>PHGLDQ��,45�@

7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�IRU�GHPRJUDSKLF�GDWD��7KH�YDVW�PDMRULW\��Q ���������RI�SUHJQDQW�
ZRPHQ�WDNLQJ�EHWD�EORFNHUV�XVHG�PHWRSURORO��7KH�QXPEHU�RI�SUHJQDQW�ZRPHQ�WDNLQJ�SURSUDQRORO�ZDV����������DQG�WKH�QXPEHU�RI�
SUHJQDQW�ZRPHQ�WDNLQJ�ELVRSURORO�ZDV����������6HYHQW\�SHUFHQW�RI�SDWLHQWV�LQ�WKH�VWXG\�JURXS�ZHUH�XVLQJ�KLJK�GRVH�PHGLFDWLRQ��
,Q�WKH�VWXG\�JURXS��WK\URLG�GLVHDVH��DVWKPD��DQG�UKHXPDWRORJLFDO�GLVHDVH�ZHUH�REVHUYHG�DV�PDWHUQDO�FRPRUELGLWLHV������������
DQG�����UHVSHFWLYHO\��

The pregnancy and birth outcomes of the two groups are shown in Table 2.

Table2. Pregnancy and birth outcomes

7KH�SDWLHQW�JURXS�WDNLQJ�EHWD�EORFNHUV�KDG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�HDUOLHU�GHOLYHU\�ZHHN�WKDQ�WKH�JURXS�ZLWKRXW�EHWD�EORFNHU�XVH�
(p= <0.001). While the rate of emergency cesarean deliveries did not differ between the two groups, the rate of primary cesarean 

GHOLYHULHV�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�JURXS�WDNLQJ�EHWD�EORFNHUV��S ��������$OWKRXJK�ELUWK�ZHLJKW�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�
beta-blocker group, no difference was found in terms of the birth weight Z-score (p=0.006 and p=0.965, respectively). APGAR 

VFRUH�DW�WKH�¿IWK�PLQXWH�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�VWXG\�JURXS��DQG�1,&8�DGPLVVLRQ�UDWH�ZDV�VLJQL¿FDQWO\�KLJKHU��S ��������
DQG�S ���������UHVSHFWLYHO\���:KHQ�¿UVW�WULPHVWHU�ELRPDUNHUV�ZHUH�H[DPLQHG�LQ�ERWK�JURXSV��QR�GLIIHUHQFH�ZDV�IRXQG�IRU�E+&*�
0R0��DQG�3$33�$�0R0�OHYHOV��S ������DQG�S �������UHVSHFWLYHO\��

0DWHUQDO�DQG�IHWDO�FRPSOLFDWLRQV�LQ�WKH�JURXS�WDNLQJ�EHWD�EORFNHUV�DUH�JLYHQ�LQ�7DEOH���

7DEOH���0DWHUQDO�DQG�IHWDO�FRPSOLFDWLRQV

3DW൴HQW��Q ��� &RQWURO��Q ��� 3�9DOXHV
0DWHUQDO�DJH��\HDUV� ����������� ����������� �����
0DWHUQDO�ERG\�PDVV�൴QGH[�EHIRUH�SUHJQDQF\�
�NJ�P��

����������� ������������ �����

*UDY൴G൴W\ ����������� ������������� �����
3DU൴W\ ����������� ������������� �����
1XOO൴SDU൴W\��Q��� ����������� ������������� �����
$VV൴VWHG�UHSURGXFW൴YH�WHFKQ൴TXHV��Q��� ����������� ��������������� �����

3DW൴HQW��Q ��� &RQWURO��Q ��� 3�9DOXHV
*HVWDW൴RQDO�DJH�DW�E൴UWK��ZHHN� ������ ������ <0.001
3U൴PDU\�FHVDUHDQ�GHO൴YHU\��Q��� ������� ������� 0.007
(PHUJHQF\�FHVDUHDQ�GHO൴YHU\��Q��� ������ �������� �����
$3*$5�VFRUH��I൴UVW�P൴QXWH ����� ����� �����
$3*$5�VFRUH��I൴IWK�P൴QXWH ����� ����� <0.001
%൴UWK�ZH൴JKW��J� ������������� ������������� 0.006
%൴UWK�ZH൴JKW�=�VFRUH ����������������� ����������������� �����
1HRQDWDO�൴QWHQV൴YH�FDUH�XQ൴W��Q��� ����������������� ����������������� <0.001
3$33�$�0R0 ���������������� ���������������� �����
E+&*�0R0 ���������������� ���������������� �����

3DW൴HQW��Q ���
3UHWHUP�GHO൴YHU\��Q��� ��������
3UH�HFODPSV൴D��Q��� ��������
+RVS൴WDO൴]DW൴RQ�൴Q�൴QWHQV൴YH�FDUH��Q��� ��������
)HWDO�JURZWK�UHVWU൴FW൴RQ��Q��� �������
2O൴JRK\GUDPQ൴RV��Q��� �������
(PERO൴VP��Q��� �������
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The most common pregnancy complications were preterm la-

bor, preeclampsia, and postpartum maternal admission to the 

intensive care unit. 

In this study, the patients taking beta-blockers were divided into 

two groups: low-dose and high-dose beta-blocker users. Parti-

cipants taking low-dose and high-dose beta-blockers were com-

pared in terms of pregnancy and birth outcomes (Table 4). The 

birth weeks of the two groups were similar. Almost half (n=17, 

�������RI�WKH�KLJK�GRVH�EHWD�EORFNHU�XVHUV�XQGHUZHQW�SULPDU\�
cesarean section, and 1 in 5 underwent emergency cesarean 

VHFWLRQ��+RZHYHU��WKH�WZR�JURXSV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�LQ�
WKH�UDWH�RI�SULPDU\�DQG�HPHUJHQF\�FHVDUHDQ�VHFWLRQV��S ������
and p=0.241, respectively). The mean APGAR scores at the 

¿UVW�DQG�¿IWK�PLQXWHV�ZHUH�VLPLODU�LQ�ERWK�JURXSV��$OWKRXJK�ELUWK�
weight was lower in the group taking high-dose beta-blockers, 

WKLV� GLIIHUHQFH�ZDV� QRW� VWDWLVWLFDOO\� VLJQL¿FDQW� �S ��������7KH�
birth weight Z-score in the high-dose beta-blocker user group 

ZDV��������ZKLOH�WKH�=�VFRUH�LQ�WKH�ORZ�GRVH�EHWD�EORFNHU�XVHU�
JURXS�ZDV�������S ��������5DWHV�RI�SUHJQDQF\�FRPSOLFDWLRQV�
and NICU admission were also higher with high-dose beta-blo-

cker exposure (p=0.524 and p=0.674, respectively).

Cardiac adaptation to pregnancy is one of the most important 

causes of maternal arrhythmias. Already in the early stages of 

SUHJQDQF\��SODVPD�YROXPH�LQFUHDVHV�XQGHU�WKH�LQÀXHQFH�RI�WKH�
renin-angiotensin-aldosterone system (11). Ion channels are 

stimulated by the increase in cardiac output and tension in the 

cardiac structure (12). In response to the increase in plasma, 

there is a decrease in systemic and pulmonary vascular resis-

tance, and vascular remodeling occurs with vasodilation (11). 

6\VWHPLF� YDVFXODU�SUHVVXUH� WHQGV� WR�GHFUHDVH� LQ� WKH�¿UVW� WUL-
PHVWHU�RI�SUHJQDQF\�������&RQVHTXHQWO\��PHDQ�DUWHULDO�SUHVVX-

re also changes. In addition, hormonal changes and increased 

sympathetic activity during pregnancy also cause an increase 

in heart rate (14). All these maternal changes predispose preg-

nant women to cardiac arrhythmias or cause pre-existing cardi-

ac arrhythmias to worsen and become symptomatic.

The most common arrhythmias in pregnancies without structu-

UDO�KHDUW�DQRPDOLHV�DUH�DWULDO�¿EULOODWLRQ��VXSUDYHQWULFXODU�WDFK\-

cardia, and ventricular tachycardia (15).  Beta-blockers are the 

most commonly used drugs in treating cardiac arrhythmias in 

pregnancy. These drugs are divided into selective and non-se-

lective blockers of beta receptors. The mechanisms of beta 

blockers are on the sympathetic system, intracellular calcium 

release, and nitric oxide production (16). Fetal perfusion may 

be affected by reduced blood pressure and the negative inot-

ropic/chronotropic effects of beta-blockers (17). The placental 

barrier is a priority in protecting the fetus, but the passage of 

beta-blockers through this barrier also affects the fetus. 

A meta-analysis showed an increased risk of fetal heart ano-

malies, neural tube defects, and cleft palate-lip in pregnant wo-

PHQ�XVLQJ�EHWD�EORFNHUV�LQ�WKH�¿UVW�WULPHVWHU�������+RZHYHU��RXU�
study detected no fetal structural anomalies in pregnant women 

using beta-blockers.

Previous studies pointed out an increase in the rate of small for 

gestational age (SGA) babies, low birth weight, preterm birth, 

and perinatal mortality in pregnancies with beta-blocker expo-

VXUH��������������2WKHU�VWXGLHV�IRXQG�WKDW�WKH�ULVN�RI�SUHHFODP-

psia/eclampsia, neonatal bradycardia, and hypoglycemia was 

increased in pregnancies taking beta-blockers (17, 20). Similar 

to previous studies, pregnant women with a history of drug use 

ZHUH�IRXQG�WR�KDYH�VLJQL¿FDQWO\�ORZHU�ELUWK�ZHLJKW�DQG�JHVWDWL-
onal week in our study. In the study group, preterm births and 

SUHHFODPSVLD�ZHUH�REVHUYHG��DV�����DQG�������UHVSHFWLYHO\��
At the same time, a high number of NICU admissions, low AP-

GAR scores, and a high rate of primary cesarean deliveries 

were observed in the group of newborns with beta-blocker 

exposure.

In a study examining maternal arrhythmia and pregnancy prog-

nosis, although the number of patients was small, fetal growth 

restriction and placental abruption were more common in the 

study group (6).  A previous study about treated and untreated 

maternal cardiac arrhythmias has shown lower preterm births 

and higher birth weight in the treated group (21). Untreated ar-

UK\WKPLD� LV� DOVR�D� VLJQL¿FDQW� ULVN� IDFWRU� IRU� DGYHUVH�REVWHWULF�
outcomes. Therefore, treatments during pregnancy should be 

VWDUWHG�E\�FRQVLGHULQJ�PDWHUQDO�DQG�IHWDO�EHQH¿WV�

In a previous study that examined pregnancy outcomes as a 

function of beta-blocker dose, high-dose drug exposure was 

found to increase SGA rates (4). This result is comparable to 

that of our study. In addition, although more primary and emer-

gency cesarean deliveries were observed in pregnant women 

with high-dose beta-blocker exposure in our study, this differen-

FH�ZDV�QRW�VLJQL¿FDQW��ZKLFK�PD\�EH�GXH�WR�WKH�VPDOO�QXPEHU�
of participants. 

7KH�OLPLWDWLRQV�RI�WKLV�VWXG\�DUH�WKH�LQVXI¿FLHQW�QXPEHU�RI�SDUWL-
cipants and the inability to examine subgroups of beta-blockers.

DISCUSSION
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%HWD�EORFNHUV�� D� ¿UVW�OLQH� WKHUDS\� IRU� PDWHUQDO� DUUK\WKPLDV��
may affect fetal development and pregnancy outcomes. For 

this reason, it is recommended that these drugs to be adminis-

tered are meticulously selected for appropriate subgroups, with 

lowest effective doses.
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Endometriomanın preoperatif tanısında nötrofil lenfosit oranı ve platelet lenfosit oranının yararı var mıdır?

Is there any benefit of neutrophil lymphocyte ratio and platelet lymphocyte ratio in preoperative diagnosis of endometrioma?

GHANİM KHATİB 1 Orcid ID: 0000-0002-0163-1141 

ABSTRACT

Aim: Using neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) in the diagno-

VLV�RI�PDQ\�GLVHDVHV�KDV�EHHQ�LQYHVWLJDWHG�ZLWK�WKH�LGHD�WKDW�LW�FDQ�UHÀHFW�WKH�LQÀDPPDWRU\�DQG�

coagulative process. It is known that similar processes are involved in endometriosis. Therefore, 

using these ratios as a noninvasive diagnostic instrument in endometrioma patients were exami-

ned in many retrospective studies. In this prospective study, it was aimed to investigate the use 

of NLR and PLR in the preoperative diagnosis of endometrioma.

Materials and Method: This study was carried-out between January 2016 and January 2023 in 

the Gynecology Department of Cukurova University. It was designed as a prospective obser-

vational comparative study. After reviewing the inclusion/exclusion criteria of the patients with 

a preliminary diagnosis of benign adnexal mass, the analysis was realized with 240 patients. 

3DWLHQWV�ZHUH� FODVVL¿HG�DV�HQGRPHWULRPD�DQG�RWKHU� EHQLJQ�PDVVHV� �FRQWURO� JURXS���9DOXHV�

of the blood parameters, NLR, PLR, and monocyte-lymphocyte ratio (MLR) were compared 

between the two groups.

Results: Fifty-eight patients were endometrioma and 182 were non-endometrioma benign lesi-

ons. The mean age of the endometrioma and control groups was 35.5 ± 8.52 and 35.5 ± 13.8, 

respectively (p = 0.994). The average of PLR, NLR, and MLR of the endometrioma and control 

groups were 153.8 ± 65.84, 3.0 ± 2.30, 0.29 ± 0.14, and 152.3 ± 90.13, 3.0 ± 2.48, 0.31 ± 0.20, 

p = 0.910, p = 0.910, p = 0.47 81), respectively.

&RQFOXVLRQ��1R�VLJQL¿FDQW�GLIIHUHQFH�LQ�QHXWURSKLO�O\PSKRF\WH�RU�SODWHOHW�O\PSKRF\WH�UDWLR�ZDV�

found between the endometrioma and non-endometrioma patients. Therefore, our study showed 

that these parameters may not be useful in the preoperative diagnosis of endometrioma cases.

Keywords: Endometrioma, endometriosis, neutrophil-lymphocyte ratio, platelet-lymphocyte ra-

tio.

ÖZ

$PDo��1|WUR¿O�OHQIRVLW�RUDQÕ�YH�SODWHOHW�OHQIRVLW�RUDQÕ�ELUoRN�KDVWDOÕNWD�LQÀDPDWXDU�YH�NRDJ�ODWLI�

V�UHFL�\DQVÕWDELOHFH÷L�G�ú�QFHVL\OH�ED]Õ�KDVWDOÕNODUÕQ� WDQÕVÕQGD�NXOODQÕODELOHFH÷L�DUDúWÕUÕOPÕúWÕU��

(QGRPHWULR]LVWH�EHQ]HU�V�UHoOHULQ�URO�DOGÕ÷Õ�ELOLQPHNWHGLU��'ROD\ÕVÕ\OD��ELUoRN�UHWURVSHNWLI�oDOÕú-

PDGD�EX�RUDQODUÕQ�HQGRPHWULRPD�KDVWDODUÕQGD�ELU�QRQLQYD]LI� WDQÕ�DUDFÕ�RODUDN�NXOODQÕODELOPHVL�

\|Q�QGHQ�LQFHOHQPLúWLU��%X�SURVSHNWLI�oDOÕúPDGD�Q|WUR¿O� OHQIRVLW�YH�SODWHOHW� OHQIRVLW�RUDQODUÕQÕQ�

HQGRPHWULRPD\Õ� GL÷HU� DGQHNVL\HO� NLWOHOHULQ� SUHRSHUDWLI� D\ÕUÕFÕ� WDQÕVÕQGD� NXOODQÕOPDVÕQÕQ� \DUDUÕ�

DUDúWÕUPD\D�DPDoODQPÕúWÕU�

*HUHoOHU�YH�<|QWHP��%X�oDOÕúPD�dXNXURYD�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�%DOFDOÕ�+DVWDQHVL�.DGÕQ�

+DVWDOÕNODUÕ�YH�'R÷XP�$QDELOLP�'DOÕQGD�-LQHNRORML�%|O�P�QGH�2FDN������YH�2FDN������WDULKOHUL�

DUDVÕQGD�JHUoHNOHúWLULOPLúWLU��dDOÕúPD�SURVSHNWLI�J|]OHPVHO�NDUúÕODúWÕUPDOÕ�RODUDN�WDVDUODQPÕúWÕU��

%HQLJQ�DGQHNVL\HO�NLWOH�|Q�WDQÕVÕ�LOH�RSHUDV\RQ�SODQODQDQ�KDVWDODUGDQ�GDKLO�HGLOPH�YH�oÕNDUPD�
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WDEORVX�GH÷HUOHUL��IHUULWLQ��GHPLU�YH�GHPLU�ED÷ODPD�NDSDVLWHVL��1|WUR¿O�OHQIRVLW��SODWHOHW�OHQIRVLW�YH�

PRQRVLW�OHQIRVLW�RUDQODUÕ�LVWDWLNVHO�\|QWHPOHUOH�NDUúÕODúWÕUÕOGÕ�

%XOJXODU��+DVWDODUÕQ���¶L�HQGRPHWULRPD�YH����¶VL�HQGRPHWULRPD�GÕúÕ�EHQLJQ�OH]\RQODU�WHúNLO�HWWL��

(QGRPHWULRPD�JUXEXQXQ�RUWDODPD�\DúÕ��������������NRQWURO�JUXEXQXQ�RUWDODPD�\DúÕ�������������

LGL��S ��������(QGRPHWULRPD�YH�NRQWURO�JUXEXQXQ�RUWDODPD�SODWHOHW� OHQIRVLW��Q|WUR¿O� OHQIRVLW�YH�

PRQRVLW�OHQIRVLW�RUDQODUÕ�VÕUDVÕ\OD�����������������������������������������YH��������������������

��������������������RODUDN�VDSWDQGÕ��S �������S �������S ��������

6RQXo��1|WUR¿O�OHQIRVLW�YH�SODWHOHW�OHQIRVLW�RUDQODUÕQÕQ�HQGRPHWULRPD�LOH�HQGRPHWULRPD�GÕúÕ�EH-

QLJQ�DGQHNVL\HO�NLWOHOHULQ�DUDVÕQGD�DQODPOÕ�ELU� IDUN� WHVSLW�HGLOPHPLúWLU��'ROD\ÕVÕ\OD��oDOÕúPDPÕ]�

EX�SDUDPHWUHOHULQ�HQGRPHWULRPDQÕQ�SUHRSHUDWLI� WDQÕVÕQGD�NXOODQÕOPDVÕ�\DUDUOÕ�ROPD\DELOHFH÷LQL�

J|VWHUPLúWLU�

$QDKWDU�.HOLPHOHU��(QGRPHWULRPD��HQGRPHWULR]LV��Q|WUR¿O� OHQIRVLW�RUDQÕ��SODWHOHW� OHQIRVLW�RUDQÕ��

,V�WKHUH�DQ\�EHQH¿W�RI�QHXWURSKLO�O\PSKRF\WH�UDWLR�DQG�SODWHOHW�O\PSKRF\WH�UDWLR�LQ�SUHRSHUDWLYH�

diagnosis of endometrioma?
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GEREÇ VE YÖNTEMLER

(QGRPHWULR]LV��HQGRPHWULDO�GRNXQXQ�HQGRPHWULXP�GÕúÕQGD�KHU-
KDQJL� ELU� \HUGH� J|U�OPHVL� RODUDN� WDQÕPODQPDNWDGÕU��2YHUGHNL�
formu endometrioma ve myometriumdaki adenomyozis olarak 
DGODQGÕUÕOPDNWDGÕU��5HSURG�NWLI�G|QHPGHNL�W�P�NDGÕQODUÕQ�����
NDGDUÕQÕ�YH�LQIHUWLO�NDGÕQODUÕQ�������¶VLQL�HWNLOHGL÷L�WDKPLQ�HGLO-
mektedir (1-3). Endometriozis, hormonal multisistemik ve inf-
ODPDWXDU�NURQLN�ELU�KDVWDOÕNWÕU� �����3DWRJHQH]LQGH� LPP�QRORMLN�
YH�LQÀDPDWXDU�V�UHoOHULQ�HWNLOL�ROGX÷X�G�ú�Q�OPHNWHGLU��(QGR-
PHWULR]LVLQ� WDQÕVÕ� JHQHOOLNOH� ODSDURVNRSLGH� \DSÕODQ� J|]OHP� YH�
DOÕQDQ�GRNXODUÕQ�KLVWRSDWRORMLN�LQFHOHQPHVL�LOH�NRQXOPDNWDGÕU�����
�������dDOÕúPDODU�LQYD]LI�RODQ�EX�WDQÕ�LúOHPLQH�DOWHUQDWLI�EXOPDN�
LoLQ�\R÷XQODúPÕúWÕU��%X�DPDoOD�ELUoRN�oDOÕúPDGD�URO�Q�Q�RODEL-
OHFH÷L�G�ú�Q�OHQ�PDUNÕU�YH�EHOLUWHoOHU�DUDúWÕUÕOPÕúWÕU�

6LVWHPLN� LQÀDPDWXDU�YH�NRDJ�ODWLI�\DQÕWD�NDQ� WDEORVXQGD�SOD-
WHOHW� YH� U|ODWLI� GRODúDQ�EH\D]�N�UH�K�FUHOHULQGH�DUWÕú��Q|WUR¿OL�
YH� U|ODWLI� OHQIRVLWRSHQL�HúOLN�HWPHNWHGLU� ��������1|WUR¿O� OHQIRVLW�
RUDQÕ� �1/2�� YH�SODWHOHW� OHQIRVLW� RUDQÕ� �3/2��ELUoRN� KDVWDOÕNWD�
WDQÕGD�NXOODQÕOPDVÕ�DoÕVÕQGDQ�oDOÕúÕOPÕúWÕU���������1/2�YH�3/2�
oHúLWOL�EHQLJQ�YH�PDOLJQ�MLQHNRORMLN�KDVWDOÕNODUGD�GD�DUDúWÕUÕOPÕú-
WÕU��(QGRPHWULR]LVWH�EX� LQÀDPDWXDU�PDUNÕUODUÕQ�QRQLQYD]LI� WDQÕ�
LoLQ� ID\GDOÕ� RODELOHFH÷LQL� ND\GHGHQ� oDOÕúPDODUD� NDUúÕQ�� \DUDU�
VD÷ODPDGÕ÷ÕQÕ�LIDGH�HGHQ�oDOÕúPDODU�GD�PHYFXWWXU��������������
/LWHUDW�UGHNL�EX�oDOÕúPDODU�IDUNOÕ�WDVDUÕPODUD�VDKLS�YH�oR÷X�UHW-
URVSHNWLI�|]HOOLNWHGLU��/LWHUDW�UGHNL�EX�LNLOHPL�JLGHUPHN�LoLQ�NDWNÕ�
VD÷ODPDVÕ�DGÕQD��SURVSHNWLI�NRQWURO�JUXEX�NDUúÕODúWÕUPDOÕ�GL]D\-
QD�GD\DOÕ�EX�oDOÕúPD\Õ�SODQODGÕN�

%X�oDOÕúPD�dXNXURYD�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�%DOFDOÕ�+DVWD-
QHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�$QDELOLP�'DOÕQGD�-LQHNRORML�
%|O�P�QGH�2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�JHUoHN-
OHúWLULOPLúWLU��dDOÕúPD� SURVSHNWLI� J|]OHPVHO� NDUúÕODúWÕUPDOÕ� ROD-
UDN�GL]D\Q�HGLOPLúWLU��dXNXURYD�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXO�.RPLWHVLQGHQ�RQD\�DOÕQGÕ��%HQLJQ�RYHU�NLVWL�|Q�WDQÕVÕ�LOH�
RSHUDV\RQ�SODQODQDQ�W�P�KDVWDODU�oDOÕúPD�LoLQ�GH÷HUOHQGLULOGL��
*HEHOLN� WHVSLW� HGLOHQ�� SHOYLN� LQÀDPDWXDU� KDVWDOÕN�� W�EHUN�O|]�
YH\D�DNWLI�HQIHNVL\RQ�JHoLUHQ��HQGRNULQ�YH\D�LPP�QRORMLN�KDV-
WDOÕ÷Õ�EXOXQDQ��NURQLN�DNFL÷HU��NDUDFL÷HU�YH\D�E|EUHN�KDVWDOÕ÷Õ��
.URQLN� LQÀDPDWXDU� KDVWDOÕ÷Õ�� ELOLQHQ� NDQVHU� |\N�V�� YH� &RYLG�
G|QHPLQGH�VRQ���D\�LoLQGH�FRYLG����JHoLUPH�|\N�V��RODQ�KDV-
WDODU� oDOÕúPD\D�GDKLO� HGLOPHGL��*HUL\H� NDODQ� W�P�KDVWDODUGDQ�
RSHUDV\RQGDQ� HQ� ID]OD� \HGL� J�Q� |QFH� SUHRS� GH÷HUOHQGLUPH�

NDSVDPÕQGD� LVWHQHQ�NDQ�VD\ÕPÕ� WHWNLNL�ED]�DOÕQGÕ��2SHUDV\RQ�
VÕUDVÕQGD�YH\D�VRQUDVÕQGD�ERUGHUOLQH�YH\D�PDOLJQ�SDWRORML�WHV-
SLW� HGLOHQ� KDVWDODU� oDOÕúPDGDQ� oÕNDUÕOGÕ�� 6RQXoWD�� oDOÕúPD� ���
HQGRPHWULRPD�YH�����GL÷HU�EHQLJQ�RYHU�NLVWL�YDNDVÕ�ROPDN��]H-
UH�WRSODPGD�����KDVWD�LOH�\�U�W�OG��

+DVWDODUÕQ�\DúÕ��EDúYXUX�QHGHQL�YH�OH]\RQ�oDSÕ�JLEL�NOLQLN��RSH-
UDV\RQ�úHNOL� YH�\DSÕODQ�FHUUDKL� LúOHP�JLEL�RSHUDWLI��SDWRORML� YH�
laboratuvar bilgileri incelendi ve endometrioma ile kontrol grubu 
�GL÷HU��DUDVÕQGD�NDUúÕODúWÕUÕOGÕ��øNL�JUXS�DUDVÕQGD�NDQ�WDEORVXQGD�
KHPRJORELQ��KHPDWRNULW��RUWDODPD�NRUSXV�YRO�P���IHUULWLQ��GHPLU�
YH�GHPLU�ED÷ODPD�NDSDVLWH�GH÷HUOHUL��WRWDO�EH\D]�N�UH��SODWHOHW��
PRQRVLW��Q|WUR¿O�YH�OHQIRVLW�VD\ÕODUÕ��1/2��3/2�YH�PRQRVLW�OHQ-
IRVLW�RUDQÕ� �0/2��NDUúÕODúWÕUÕOGÕ��1/2�PXWODN�Q|WUR¿O�VD\ÕVÕQÕQ�
PXWODN� OHQIRVLW� VD\ÕVÕQD� RUDQÕ�� 3/2�PXWODN� SODWHOHW� VD\ÕVÕQÕQ�
PXWODN�OHQIRVLW�VD\ÕVÕQD�RUDQÕ�YH�0/2�PXWODN�PRQRVLW�VD\ÕVÕQÕQ�
PXWODN�OHQIRVLW�VD\ÕVÕQD�RUDQÕ�RODUDN�WDQÕPODQGÕ�

øVWDWLVWLNVHO� DQDOL]OHU� LoLQ� 6366� ����� YHUVL\RQX� NXOODQÕOGÕ�� 7D-
QÕPOD\ÕFÕ�DQDOL]OHULQ�VRQXoODUÕ�VD\Õ��\�]GH��RUWDODPD���VWDQGDUW�
VDSPD��PHG\DQ��PLQLPXP�YH�PDNVLPXP�GH÷HUOHU�RODUDN�VX-
QXOPXúWXU�� .DWHJRULN� GH÷LúNHQOHU� DUDVÕQGDNL� NDUúÕODúWÕUPDODU�
.L�NDUH�YH�)LVKHU�NHVLQ�WHVWOHUL�NXOODQÕODUDN�\DSÕOGÕ��6�UHNOL�GH-
÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕQGD�W�WHVWL�NXOODQÕOGÕ��

dDOÕúPD� V�UHFLQGH� WRSODP� ���� KDVWD� LQFHOHQGL�� %XQODUÕQ� ��¶L�
HQGRPHWULRPD�YH����¶VL�HQGRPHWULRPD�GÕúÕ�EHQLJQ�NLVWLN� OH]-
\RQODU�WHúNLO�HWWL��+DVWDODUÕQ�RUWDODPD�\DúÕ��������������LGL��7�P�
KDVWDODUD�DLW�NDQ�WDEORVX�SDUDPHWUHOHUL�\DQÕ�VÕUD�NOLQLN��FHUUDKL�
YH�KLVWRSDWRORMLN�NDUDNWHULVWLNOHU�7DEOR��¶GH�|]HWOHQPLúWLU��

7DEOR����+DVWDODUÕQ�NDUDNWHULVWLNOHUL�

BULGULAR

Parametre
OrtalamarSS 0HG൴DQ��0൴Q൴PXP�0D[൴PXP�

<Dú�� 35.5 r 12.78 33.5 (15 - 75)

)H��PJ�G/� 52.8 r 27.84 54.0 (3 - 126)

)H�EDJODPD�NDSDV൴WHV൴�

�PJ�G/�
322.5 r 84.22 322.0 (113 - 505)

+HPRJORE൴Q��J�GO� 12.2 r 1.60 12.4 (5.8 - 16.0)

+HPDWRNU൴W���� 36.5 r 4.16 36.8 (19.3 - 47.0)

%H\D]�N�UH�VD\ÕVÕ��
10��/P/� 8.73 r 5.52 7.90 (3.20 - 79.00)

3ODWHOHW�VD\ÕVÕ����3/PL 283.3 r 92.1 275.5 (150.0 - 811.0)

0RQRV൴W�VD\ÕVÕ����3/PL 0.562 r 0.197 0.500 (0.20 - 1.40)

0&9��I/��Pm3 81.03 r 11.62 83.90 (3.4 - 95.7)

1|WURI൴O�VD\ÕVÕ���3��PL 5.37 r 2.52 4.67 (1.43 - 15.30)

/HQIRV൴W�VD\ÕVÕ���3/PL 2.09 r 0.735 2.10 (0.40 - 4.00)

PLO 152.6 r 84.85 132.2 (8.2 - 901.1)

NLO 3.04 r 2434 2.36 (0.66 - 22.75)
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6ÕUDVÕ\OD�PHG\DQ�KHPRJORELQ�YH�KHPDWRNULW�GH÷HUOHUL������YH�
�����LGL��2UWDODPD�SODWHOHW�VD\ÕVÕ���������������ELQ�LGL��2UWDODPD�
Q|WUR¿O�VD\ÕVÕ�������������ELQ�LGL��2UWDODPD�OHQIRVLW�VD\ÕVÕ������
��������ELQ� LGL��.DVÕN�YH\D�DOW�NDUÕQ�D÷UÕVÕ�HQ�VÕN�ND\GHGLOHQ�
EDúYXUX� úLND\HWL� LGL�� (QGRPHWULRPD� GÕúÕ� SDWRORMLOHUGHQ� HQ� VÕN�
���YDND���������LOH�VHU|]�NLVW�DGHQRPODU�WHVSLW�HGLOGL��$UGÕQGDQ�
P�VLQ|]�NLVWDGHQRPODU���������YH�GHUPRLG�NLVWOHU���������\HU�
DOGÕ��+DVWDODUÕQ�\DNODúÕN�\DUÕVÕQÕQ���������OH]\RQ�oDSODUÕ������
FP�RODUDN� |Oo�OG��� /H]\RQODUÕQ� \DNODúÕN� \DUÕVÕ� NDGDU� ��������
VRO�RYHU�N|NHQOL�YH������¶��ELODWHUDO�LGL��+DVWDODUÕQ�\DUÕVÕQGDQ�
ID]ODVÕQGD�ODSDURVNRSLN�FHUUDKL�X\JXODQGÕ�YH�NLVWHNWRPL�HQ�oRN�
tercih edilen cerrahi yöntem idi.

<Dú��GHPLU��GHPLU�ED÷ODPD�NDSDVLWHVL��IHUULWLQ�GH÷HUOHUL�YH�NDQ�
WDEORVX�SDUDPHWUHOHULQLQ� \DQÕ� VÕUD� NOLQLN� YH� FHUUDKL� |]HOOLNOHUL-
QLQ�HQGRPHWULRPD�YH�NRQWURO�JUXEX�DUDVÕQGDNL�NDUúÕODúWÕUPDODUÕ�
7DEOR��¶WH�J|VWHULOPLúWLU�

7DEOR����(QGRPHWULRPD�YH�NRQWURO�JUXEXQXQ�NDUúÕODúWÕUÕOPDVÕ�

66��6WDQGDUW�VDSPD��3/2��3ODWHOHW�OHQIRV൴W�RUDQÕ��1/2��1|WURI൴O�OHQIRV൴W�RUDQÕ��0/2��
0RQRV൴W�OHQIRV൴W�RUDQÕ�

MLO 0.30 r 0.189 0.25 (0.09 - 175)

��������������������������������������������������������������������������������������������������������1����

3DWRORM൴

(QGRPHWU൴RPD 58 (24.2)

Seröz 51 (21.3)

'HUPR൴G

27 (11.3)

0�V൴Q|] 33 (13.8)

'൴÷HU 71 (29.4)

Yer

6D÷ 84 (35.0)

Sol 119 (49.6)

%൴ODWHUDO 37 (15.4)

$PHO൴\DW�ùHNO൴
/DSDURVNRS൴ 140 (58.3)

/DSDUDWRP൴ 100 (41.7)

<DSÕODQ�2SHUDV\RQ
%൴\RSV൴ 6 (2.5)

.൴VWHNWRP൴ 141 (58.8)

2RIHUHNWRP൴ 86 (35.8)

'൴÷HU 7 (2.9)

%DVYXUX�1HGHQ൴

�3HOY൴N�$÷UÕ 135 (56.5)

øQIHUWLOLWH 22 (9.2)

ùLúNLQOLN�.LWOH 73 (30.5)

'൴÷HUOHU൴

10 (3.8)

%R\XW

����FP 54 (22.5)

������FP 126 (52.5)

�!���FP 60 (25.0)
66��6WDQGDUW�VDSPD��)H��GHP൴U��3/2��3ODWHOHW�OHQIRV൴W�RUDQÕ��1/2��1|WURI൴O�OHQIRV൴W�RUDQÕ���

0/2��0RQRV൴W�OHQIRV൴W�RUDQÕ�

Parametre

(QGRPHWU൴RPD '൴÷HU�
P

OrtalamarSS

<Dú 35.5r8.52 35.5r13.88 0.994

'HP൴U��PJ�G/� 50.0r32.82 53.8r26.38 0.700

'HP൴UBED÷ODPD��Pg/
G/� 336.6r104.23 318.0r78.18 0.552

IHUU൴W൴Q 47.141r59.2250 35.959r41.5247 0.501

+HPRJORE൴Q��J�GO� 12.06r1.482 12.25r1.644 0.431

+HPDWRNU൴W���� 36.57r3.946 36.52r4.242 0.929

%H\D]�.�UH�6D\ÕVÕ�
10��/PL 8.343r2.5707 8.856r6.1744 0.539

3ODWDOHW�6D\ÕVÕ���3/PL 297.2r97.28 278.9r90.27 0.187

0RQRV൴W�6D\ÕVÕ���3/PL .554r.1664 .564r.2072 0.717

0&9��I/��Pm3 81.57r7.555 80.86r12.667 0.687

1|WURI൴O�VD\ÕVÕ���3��PL 5.367r2.3835 5.377r2.5766 0.980

/HQIRV൴W�VD\ÕVÕ���3��PL 2.164r.7637 2.076r.7270 0.447

PLO 153.804r65.8490 152.305r90.1358 0.910

NLO 3.022r2.3044 3.047r2.4805 0.947

MLO 0.293r.1441 0.314r.2016 0.481

1����

%R\XW���������������������������������������FP

����FP

!��FP

28 (48.3)

9 (13.8)

22 (37.9) 32 
(17.8)

0.003

98 (54.4)

51 (27.8)

<HU��������������������������������������������6D÷

Sol

%൴ODWHUDO

25 (43.1)

14 (24.1)

19 (32.8) 65 
(35.7)

0.104

94 (51.6)

23 (12.6)

$PHO൴\DW�ùHNO൴����������/DSDURVNRS൴

/DSDUDWRP൴

21 (36.2)

37 (63.8) 103 
(56.6)

0.333
79 (43.4)

2SHUDV\RQ���������7DQÕVDO��%൴\RSV൴

.൴VWHNWRP൴

2RIHUHNWRP൴

'൴÷HU

38 (65.5)

17 (29.3)

2 (3.4)

1 (1.7) 5 (2.7)

0.623

103 (56.6)

69 (37.9)

5 (2.7)

%DúYXUX�QHGHQ൴��������.DVÕN�$÷UÕVÕ

øQIHUWLOLWH

ùLúNLQOLN�.LWOH

'൴÷HUOHU൴

15 (25.9)

12 (20.7)

0 (0.0)

31 (53.4) 104 
(57.5)

<0.001

7 (3.9)

61 (33.6)

10 (5.0)

Parametre
OrtalamarSS 0HG൴DQ��0൴Q൴PXP�0D[൴PXP�

<Dú�� 35.5 r 12.78 33.5 (15 - 75)

)H��PJ�G/� 52.8 r 27.84 54.0 (3 - 126)

)H�EDJODPD�NDSDV൴WHV൴�

�PJ�G/�
322.5 r 84.22 322.0 (113 - 505)

+HPRJORE൴Q��J�GO� 12.2 r 1.60 12.4 (5.8 - 16.0)

+HPDWRNU൴W���� 36.5 r 4.16 36.8 (19.3 - 47.0)

%H\D]�N�UH�VD\ÕVÕ��
10��/P/� 8.73 r 5.52 7.90 (3.20 - 79.00)

3ODWHOHW�VD\ÕVÕ����3/PL 283.3 r 92.1 275.5 (150.0 - 811.0)

0RQRV൴W�VD\ÕVÕ����3/PL 0.562 r 0.197 0.500 (0.20 - 1.40)

0&9��I/��Pm3 81.03 r 11.62 83.90 (3.4 - 95.7)

1|WURI൴O�VD\ÕVÕ���3��PL 5.37 r 2.52 4.67 (1.43 - 15.30)

/HQIRV൴W�VD\ÕVÕ���3/PL 2.09 r 0.735 2.10 (0.40 - 4.00)

PLO 152.6 r 84.85 132.2 (8.2 - 901.1)

NLO 3.04 r 2434 2.36 (0.66 - 22.75)
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.DUúÕODúWÕUÕODQ� W�P� SDUDPHWUHOHUGH�� JUXSODU� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� VDSWDQPDPÕúWÕU�� (QGRPHWULRPD� JUXEXQXQ� RUWDODPD�
\DúÕ��������������NRQWURO�JUXEXQXQ�RUWDODPD�\DúÕ�������������LGL�
�S ��������2UWDODPD�KHPRJORELQ�GH÷HUOHUL�VÕUDVÕ\OD��HQGRPHW-
rioma grubunda 12.0 ± 1.48 ve kontrol grubunda 12.2 ± 1.64 
RODUDN�|Oo�OG���S ���������(QGRPHWULRPD�YH�NRQWURO�JUXEXQXQ�
3/2��1/2�YH�0/2�GH÷HUOHUL� VÕUDVÕ\OD�� �������� ������� ������
2.30, 0.29 ± 0.14 ve 152.3 ± 90.13, 3.0 ± 2.48, 0.31 ± 0.20 
RODUDN�VDSWDQGÕ�YH�EX�RUDQODU�JUXSODU�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕ÷D�
VDKLS�GH÷LOGL��/H]\RQXQ�ER\XWX��KDVWDODUÕQ�EDúYXUX�QHGHQL�YH�
FHUUDKL�HQGLNDV\RQODUÕ� LQFHOHQGL÷LQGH�JUXSODU�DUDVÕQGD� LVWDWLV-
WLNVHO� DQODPGD� IDUNOÕOÕN� VDSWDQÕUNHQ�� OH]\RQXQ� ORNDOL]DV\RQX��
FHUUDKLQLQ� úHNOL� YH� \DSÕODQ�RSHUDV\RQ�DoÕVÕQGDQ� IDUNOÕOÕN� VDS-
WDQPDPÕúWÕU�

%X� oDOÕúPD� HQGRPHWULRPD� YDNDODUÕ� LOH� GL÷HU� RYHU\DQ� EHQLJQ�
NLWOHOHUL�DUDVÕQGD�GHPLU�� IHUULWLQ��KHPRJORELQ�YH�KHPDWRNULW�GH-
÷HUOHUL��Q|WUR¿O��PRQRVLW�� OHQIRVLW�YH�SODWHOHW�VD\ÕODUÕ�DoÕVÕQGDQ�
IDUN� ROPDGÕ÷ÕQÕ� J|VWHUPLúWLU��$\UÕFD�� LQÀDPDWXDU� YH� NRDJ�ODWLI�
V�UHoOHUL� LúDUHW�HGHELOHFH÷L� YDUVD\ÕODQ�1/2�YH�3/2�DUDVÕQGD�
GD�IDUN�EXOXQPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��

&KR�YH�DUNDGDúODUÕ������HQGRPHWULR]LV������EHQLJQ�RYHU�W�P|-
U��YH�����VD÷OÕNOÕ�NRQWURO�KDVWDVÕ�LOH�\DSÕODQ�UHWURVSHNWLI�oDOÕú-
PDODUÕQGD��1/2¶QXQ�HQGRPHWULR]LV�JUXEXQGD�GL÷HU�EHQLJQ�RYHU�
W�P|U��YH�VD÷OÕNOÕ�ELUH\OHUH�J|UH�GDKD�\�NVHN�VDSWDGÕNODUÕQÕ�UD-
SRUODPÕúODU�YH�1/2¶QXQ�HQGRPHWULR]LV�WDQÕVÕQGD�ELU�WDQÕ�DUDFÕ�
RODUDN�NXOODQÕODELOHFH÷LQL�VDYXQPXúODUGÕU������%HQ]HU�WDVDUÕPGD�
ELU�EDúND�oDOÕúPDGD��HYUH�����HQGRPHWULR]LV�KDVWDODUÕQGD�GL÷HU�
EHQLJQ�W�P|UO��YH�QRUPDO�VD÷OÕNOÕ�KDVWDODUD�J|UH�1/2¶QXQ�GDKD�
\�NVHN�ROGX÷X�YH�HYUH�����HQGRPHWULR]LV�WDQÕVÕQGD�GH÷HUOL�RO-
GX÷X�UDSRU�HGLOPLúWLU��������%X�oDOÕúPDODUÕQ�UHWURVSHNWLI�ROPDVÕ�
HQ�|QHPOL�GH]DYDQWDMÕ�YH�oDOÕúPDPÕ]GDQ�HQ�|QHPOL�IDUNÕGÕU��<D-
YX]FDQ�YH�DUNDGDúODUÕ����HQGRPHWULRPD�����HQGRPHWULRPD�GÕúÕ�
EHQLJQ�DGQHNVL\HO�NLWOH�YH����WXEDO� OLJDV\RQ�DPDFÕ\OD�\DSÕODQ�
ODSDURVNRSL�YDNDODUÕQÕ�LQFHOHPLú�YH�NDUúÕODúWÕUPÕúODU��7�P�JUXS-
ODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD��1/2�YH�3/2�GH÷HUOHUL�DUDVÕQGD�DQODPOÕ�
IDUN�VDSWDPDPÕú�YH�VRQXo�RODUDN�1/2�YH�3/2¶QXQ�LOHUL�HQGR-
PHWULR]LV� KDVWDODUÕQGD� \DUDUOÕ� ROPDGÕ÷Õ� J|U�ú�QH� YDUPÕúODUGÕU�
������ .LP� YH� DUNDGDúODUÕ�� ���� HQGRPHWULRPD�KDVWDVÕ� LOH� \DS-
WÕNODUÕ� oDOÕúPDGD� KDVWDODUÕ� ODSDURVNRSLGH� HYUHVLQH� J|UH� VÕQÕI-
ODQGÕUÕS�1/5�LOH�HQGRPHWULR]LVLQ�úLGGHWL�DUDVÕQGD�NRUHODV\RQXQ�
ROPDGÕ÷Õ� VRQXFXQD� YDUPÕúODU� ����� %X� oDOÕúPDODUÕQ� VRQXoODUÕ�
EL]LP�oDOÕúPDQÕQ�VRQXoODUÕ� LOH�X\XPOXGXU��'L÷HU�\DQGDQ��3/2�
|]HOOLNOH� &$����� GH÷HUOHUL� LOH� NRPELQH� HGLOGL÷LQGH� \DSÕúÕNOÕN-

ODUÕQ�ROGX÷X�úLGGHWOL�HQGRPHWULR]LV�YDNDODUÕQGD�QRQLQYD]LI�WDQÕ�
DUDFÕ�RODUDN�NXOODQÕODELOHFH÷L� UDSRUOD\DQ�oDOÕúPDODU�PHYFXWWXU�
����������<LQH�GH�EX�oDOÕúPDODUÕQ�UHWURVSHNWLI�ROPDVÕ��VRQXoODUÕ-
QÕQ�ED÷OD\ÕFÕOÕ÷Õ�KXVXVXQGD�|QHPOL�KDQGLNDS�RODUDN�NDUúÕPÕ]D�
oÕNPDNWDGÕU��

6RQXo�RODUDN��1/2�YH�3/2�HQGRPHWULR]LV�WDQÕVÕQGD�NXOODQÕOPD-
VÕ�EDNÕPÕQGDQ� OLWHUDW�U�Q�|QHPOL�NDUÕúÕNOÕN�EDUÕQGÕUGÕ÷Õ�DúLNDU-
GÕU��%L]LP�oDOÕúPDPÕ]ÕQ�QLVSHWHQ�\HWHUOL�KDVWD�LoHUPHVL�YH�SURV-
SHNWLI�WDVDUÕPÕ�LOH�EX�NDUÕúÕNOÕ÷ÕQ�JLGHULOPHVL�\|Q�QGH�|QHPOLGLU��
dDOÕúPDPÕ]�VD÷OÕNOÕ�NDGÕQ�JUXEX�LoHUPHPHVL�ELU�HNVLNOLN�RODUDN�
G�ú�Q�OHELOLU�� DQFDN� EX� PDUNÕUODUÕQ� |]HOOLNOH� DGQHNVL\HO� NLWOH-
VL� RODQ� KDVWDODUÕQ� D\ÕUÕFÕ� WDQÕVÕQGD� NXOODQÕOPDVÕ� NRQVHSWL� J|]�
|Q�QGH�EXOXQGXUXOGX÷XQGD��VD÷OÕNOÕ�NDGÕQODUÕQ�GDKLO�HGLOPHVL-
QLQ�\DUDUÕ�ROPDGÕ÷Õ�G�ú�QFHVLQGH\L]��

Sonuç

dDOÕúPDPÕ]�� 1/2� YH� 3/2¶QXQ� HQGRPHWULRPD\Õ� GL÷HU� EHQLJQ�
NLWOHOHUGHQ�ELU�SUHRSHUDWLI�D\ÕUÕFÕ� WDQÕ�DUDFÕ�RODUDN�NXOODQÕOPDVÕ�
\DUDUOÕ�ROPDGÕ÷Õ�J|VWHUPLúWLU�

1. Chen L, Wang X, Shu J, Xu S, Wu Q, Yu Y. Diagnostic 
value of serum D-dimer, CA125, and neutrophil-to-lymphocy-
te ratio in differentiating ovarian cancer and endometriosis. Int 
-� *\QDHFRO� 2EVWHW� ����� 1RY����������������� GRL�� ��������
LMJR�������

��� 'DL�;��-LQ�&��+X�<��=KDQJ�4��<DQ�;��=KX�)��HW�DO��+LJK�
CA-125 and CA19-9 levels in spontaneous ruptured ovarian 
HQGRPHWULRPDV��&OLQ�&KLP�$FWD�������������±����

��� &KR�6��&KR�+��1DP�$��.LP�+<��&KRL�<6��3DUN�.+��
HW�DO��1HXWURSKLO�WR�O\PSKRF\WH� UDWLR�DV�DQ�DGMXQFW� WR�&$�����
IRU�WKH�GLDJQRVLV�RI�HQGRPHWULRVLV��)HUWLO�6WHULO�������������±
2079.

��� .LP�6.��3DUN�-<��-HH�%&��6XK�&6��.LP�6+��$VVRFLDWL-
on of the neutrophil-to-lymphocyte ratio and CA 125 with the en-
GRPHWULRVLV�VFRUH��&OLQ�([S�5HSURG�0HG������'HF�����������
7. doi: 10.5653/cerm.2014.41.4.151. 

5. Jing X, Li C, Sun J, Peng J, Dou Y, Xu X, et al. Syste-
PLF�,QÀDPPDWRU\�5HVSRQVH�0DUNHUV�$VVRFLDWHG�ZLWK�,QIHUWLOLW\�
and Endometrioma or Uterine Leiomyoma in Endometriosis. 
7KHU�&OLQ�5LVN�0DQDJ������0D\����������������GRL����������
TCRM.S232849.

��� 7RNPDN� $�� <LOGLULP� *�� g]WDú� (�� $NDU� 6�� (UNHQHN-
OL� .�� *�OúHQ� 3�� HW� DO�� 8VH� RI� QHXWURSKLO�WR�O\PSKRF\WH� UDWLR�
combined with CA125 to distinguish endometrio- mas from 

KAYNAKLAR
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RWKHU� EHQLJQ� RYDULDQ� F\VWV�� 5HSURG� 6FL� �����������±�����
doi:10.1177/1933719115620494.

��� =DKRUHF�5��5DWLR�RI�QHXWURSKLO�WR�O\PSKRF\WH�FRXQWV��
UDSLG� DQG� VLPSOH� SDUDPHWHU� RI� V\VWHPLF� LQÀDPPDWLRQ� DQG�
VWUHVV�LQ�FULWLFDOO\�LOO��%UDWLVO�/HN�/LVW\���������������

8. Walsh SR, Cook EJ, Goulder F, Justin TA, Keeling NJ. 
Neutrophil- lymphocyte ratio as a prognostic factor in colorectal 
FDQFHU��-�6XUJ�2QFRO���������������

��� +LUDKDUD�7��$ULJDPL�7��<DQDJLWD�6��0DWVXVKLWD�'��8F-
hikado Y, Kita Y, et al. Combined neutrophil-lym- phocyte ratio 
and platelet-lymphocyte ratio predicts chemotherapy response 
DQG�SURJQRVLV�LQ�SDWLHQWV�ZLWK�DGYDQFHG�JDVWULF�FDQFHU��%0&�
&DQFHU�������������

���� &KR�+<��3DUN�67��3DUN�6+��5HG�EORRG�FHOO�LQGLFHV�DV�DQ�
effective marker for the existence and severity of endometriosis 
�6752%(���0HGLFLQH��%DOWLPRUH�������2FW������������H�������
doi: 10.1097/MD.0000000000031157.

���� <DQJ�+'��/DQJ�-�+��=KX�/��:DQJ�6��6KD�*��=KDQJ�<��
et al. Diagnostic value of the neutrophil-to-lymphocyte ratio and 
WKH�FRPELQDWLRQ�RI�VHUXP�&$����IRU�VWDJHV�,,,�DQG�,9�HQGRPHW-
ULRVLV��&KLQ�0HG�-�(QJO����������������±�����

���� %DNDFDN�0��6HULQ�6��(UFDQ�g��.|VW��%��%RVWDQFÕ�06��
%DNDFDN� =�� HW� DO�� 8WLOLW\� RI� SUHRSHUDWLYH� QHXWURSKLO�� WR�O\PS-
hocyte and platelet-to-lymphocyte ratios to distinguish malig-
nant from benign ovarian masses. J Turk Ger Gynecol Assoc 
����������±���

���� <DQJ�+��=KX�/��:DQJ�6��/DQJ�-��;X�7��1RQLQYDVLYH�
diagnosis of moderate to severe endometriosis: The platelet-l-
\PSKRF\WH�UDWLR�FDQQRW�EH�D�QHRDGMXYDQW�ELRPDUNHU�IRU�VHUXP�
FDQFHU�DQWLJHQ������ -�0LQLP� ,QYDVLYH�*\QHFRO������������±
377.

���� <DYX]FDQ�$��&D÷ODU�0��8VW�Q�<��'LOED]�6��2]GHPLU�,��
<ÕOGÕ]� (�� HW� DO�� (YDOXDWLRQ� RI�PHDQ� SODWHOHW� YROXPH�� QHXWURS-
hil/lymphocyte ratio and platelet/lymphocyte ratio in advanced 
stage endometriosis with endometrioma. J Turk Ger Gynecol 
$VVRF������������±����

���� *XR� &�� =KDQJ� &�� 3ODWHOHW�WR�/\PSKRF\WH� 5DWLR� DQG�
&$����/HYHO�DV�D�&RPELQHG�%LRPDUNHU�IRU�'LDJQRVLQJ�(QGR-
PHWULRVLV�DQG�3UHGLFWLQJ�3HOYLF�$GKHVLRQ�6HYHULW\��)URQW�2QFRO�
�����-XQ���������������GRL����������IRQF��������������

���� <DQJ�+��=KX�/��:DQJ�6��/DQJ�-��;X�7��1RQLQYDVLYH�
diagnosis of moderate to severe endometriosis: the platelet-l-
\PSKRF\WH�UDWLR�FDQQRW�EH�D�QHRDGMXYDQW�ELRPDUNHU�IRU�VHUXP�
cancer antigen 125. J Minim Invasive Gynecol 2015 Mar-
$SU��������������GRL����������M�MPLJ��������������
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Jinekolojik Maligniteler Sebebiyle Yapılan Distal Pankreatektominin Erken Dönem Komplikasyonlarının İncelenmesi

Investigation of Early Complications of Distal Pancreatectomy Performed For Gynecologic Malignancies
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ABSTRACT

Aim: To present the early complications of patients who underwent distal pancreatectomy for 

gynecologic malignancies.

Materials and Method: Eight patients who underwent distal pancreatectomy for gynecologic 

cancers in our clinic were included in the study. Demographic, clinical, surgical and pathological 

characteristics of the patients, adjuvant treatment status and recurrence/survival results were 

REWDLQHG�UHWURVSHFWLYHO\�IURP�SDWLHQW�¿OHV��SDWKRORJ\�UHSRUWV�DQG�WKH�HOHFWURQLF�UHFRUG�V\VWHP��

7KH�GLDJQRVLV�RI�SDQFUHDWLF�¿VWXOD�ZDV�GH¿QHG�E\�WKH�SDWLHQWV¶�FOLQLFDO�¿QGLQJV��ODERUDWRU\�DQG�

imaging methods.

Results: The tumor developed from the ovary in seven (87.5%) patients and from the endo-

metrium in one (12.5%) patient. The histological type of the tumor was high-grade serous ova-

rian cancer (HGSOC) in ovarian cancer patients and serous carcinoma in endometrial cancer 

SDWLHQWV��7ZR�SDWLHQWV�������KDG�D�SDQFUHDWLF�¿VWXOD�DV�D�UHVXOW�RI� WKH�VXUJHU\�� ,Q�WKHVH�WZR�

SDWLHQWV��SDQFUHDWLF�¿VWXOD�UHVROYHG�ZLWK�GUDLQDJH�DQG�DQWLELRWLF�WUHDWPHQW�

Conclusion: Distal pancreatectomy can be performed when necessary to achieve cytoreducti-

RQ�ZLWKRXW�UHVLGXDO�WXPRU�LQ�PHWDVWDWLF�DGYDQFHG�J\QHFRORJLFDO�FDQFHUV��3DQFUHDWLF�¿VWXOD�LV�

a relatively common complication that can occur after distal pancreatectomy. This allows the 

condition to be diagnosed timely and accurately and treated successfully with minimal morbidity.

.H\ZRUGV��'LVWDO�SDQFUHDWHFWRP\��J\QHFRORJLF�PDOLJQDQF\��SDQFUHDWLF�¿VWXOD

ÖZ

$PDo��%X�oDOÕúPDGD�MLQHNRORMLN�PDOLJQLWHOHU�VHEHEL\OH�GLVWDO�SDQNUHDWHNWRPL�\DSÕODQ�KDVWDODUÕQ�

HUNHQ�G|QHP�NRPSOLNDV\RQODUÕQÕQ�VXQXOPDVÕ�DPDoODQGÕ�

*HUHoOHU�YH�<|QWHP��.OLQL÷LPL]GH�MLQHNRORMLN�NDQVHUOHU�QHGHQL\OH�GLVWDO�SDQNUHDWHNWRPL�\DSÕODQ�

VHNL]�KDVWD�oDOÕúPD\D�GkKLO�HGLOGL��+DVWDODUÕQ�GHPRJUD¿N��NOLQLN��FHUUDKL�YH�SDWRORMLN�|]HOOLNOHUL��

DGMXYDQ� WHGDYL�GXUXPX�YH�UHN�UUHQV�VD÷NDOÕP�VRQXoODUÕ�KDVWD�GRV\DODUÕQGDQ��SDWRORML� UDSRUOD-

UÕQGDQ�YH�HOHNWURQLN�ND\ÕW�VLVWHPL��]HULQGHQ�UHWURVSHNWLI�RODUDN�HOGH�HGLOGL��3DQNUHDWLN�¿VW�O�WDQÕVÕ�

KDVWDODUÕQ�NOLQLN�EXOJXODUÕ��ODERUDWXYDU�YH�J|U�QW�OHPH�\|QWHPOHUL�LOH�WDQÕPODQGÕ�

%XOJXODU��<HGL� ��������KDVWDGD� W�P|U�RYHUGHQ��ELU� ��������KDVWDGD� LVH�HQGRPHWULXPGDQ�N|-

NHQ�DOPDNWD\GÕ��7�P|U�Q�KLVWRORMLN�WLSL�RYHU�NDQVHUL�KDVWDODUÕQGD�\�NVHN�GHUHFHOL�VHU|]�RYDULDQ�

NDUVLQRP��KLJK�JUDGH�VHURXV�RYDULDQ�FDQFHU��+*62&��YH�HQGRPHWULXP�NDQVHUL�KDVWDVÕQGD�VH-

U|]�NDUVLQRPGX��øNL�������KDVWDGD�RSHUDV\RQD�VHNRQGHU�SDQNUHDWLN�¿VW�O�JHOLúWL��%X�LNL�KDVWDGD�

SDQNUHDWLN�¿VW�O��GUHQDM�YH�DQWLEL\RWLN�WHGDYLVL�LOH�o|]�OG��

6RQXo��0HWDVWDWLN�LOHUL�HYUH�MLQHNRORMLN�NDQVHUOHUGH�UH]LG��W�P|UV�]�VLWRUHG�NVL\RQ�VD÷OD\DELOPHN�

LoLQ�JHUHNWL÷LQGH�GLVWDO�SDQNUHDWHNWRPL�\DSÕODELOLU��3DQNUHDWLN�¿VW�O�GLVWDO�SDQNUHDWHNWRPL�VRQUDVÕ�

RUWD\D�oÕNDELOHQ�QLVSHWHQ�\D\JÕQ�ELU�NRPSOLNDV\RQGXU��%X�GXUXPXQ�]DPDQÕQGD�YH�GR÷UX�WHúKLV�

HGLOPHVL�YH�PLQLPXP�PRUELGLWH\OH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOPHVLQH�RODQDN�VD÷ODU�

$QDKWDU�NHOLPHOHU��'LVWDO�SDQNUHDWHNWRPL��MLQHNRORMLN�PDOLJQLWH��SDQNUHDWLN�¿VW�O
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GEREÇ VE YÖNTEMLER

*ø5øù

BULGULAR

-LQHNRORMLN�PDOLJQLWHOHUH�ED÷OÕ�|O�POHULQ�EDúÕQGD�LOHUL�HYUH�RYHU�
NDQVHUL�JHOPHNWHGLU�������øOHUL�HYUH�KDVWDOÕNWD�VD÷NDOÕP�VRQXoOD-
UÕQÕ�L\LOHúWLUHQ�HQ�|QHPOL�IDNW|U�Q�FHUUDKL�VRQUDVÕQGD���FP�DOWÕ�
UH]LG��W�P|U�\D�GD�UH]LG��W�P|UV�]�VLWRUHG�NVL\RQ�ROGX÷X�J|V-
WHULOPLúWLU��������

5H]LG��W�P|U��HQ�D]D�LQGLUPHN�LoLQ�NDSVDPOÕ�VLWRUHG�NWLI�FHU-
UDKL�SURVHG�UOHU��SULPHU�YH\D�Q�NV�MLQHNRORMLN�NDQVHULQ�FHUUDKL�
WHGDYLVLQGH�|QHPOLGLU������%X�QHGHQOH��NDOÕQ�YH�LQFH�EDUVDN�UH-
]HNVL\RQXQXQ��GL\DIUDJPDQÕQ�VR\XOPDVÕQÕQ�YH�YH\D�UH]HNVL\R-
QXQXQ��GLVWDO�SDQNUHDWHNWRPLQLQ��VSOHQHNWRPLQLQ�YH�GL÷HU�VROLG�
RUJDQ� UH]HNVL\RQODUÕQÕQ� FHUUDKL� SURVHG�UH� HNOHQPHVL� VÕNOÕNOD�
JHUHNOL�ROPDNWDGÕU�

2YHU�NDQVHUL�SHULWRQHDO�\D\ÕOÕP�J|VWHUGL÷LQGHQ�SDQNUHDV�PH-
WDVWD]Õ�VÕN�ROXS�\DNODúÕN����RUDQÕQGD�J|U�OHELOPHNWHGLU��������
(QGRPHWULXP� NDQVHULQLQ� SDQNUHDVD� \D\ÕOÕPÕ� LVH� oRN� QDGLUGLU�
YH�oR÷XQOXNOD�ROJX�VXQXPODUÕ�úHNOLQGHGLU� ���������3DQNUHDVÕQ�
NX\UX÷X�DQDWRPLN�RODUDN�GDODN�KLOXVXQD�X]DQÕP�J|VWHUPHNWH-
GLU��'DODN�KLOXVXQX�WXWDQ�W�P|UOHUGH�W�P|UV�]�FHUUDKL�DODQ�HOGH�
HGHELOPHN� LoLQ� VSOHQHNWRPL\H� LODYH� GLVWDO� SDQNUHDWHNWRPL� JH-
UHNHELOPHNWHGLU� ������ %X� QHGHQOH� MLQHNRORMLN� RQNRORML� FHUUDKLVL�
SUDWL÷LQGH�GLVWDO�SDQNUHDWHNWRPLQLQ�\HUL�|QHPOLGLU��$QFDN��GLVWDO�
SDQNUHDWHNWRPL�VRQUDVÕ�SDQNUHDWLN�¿VW�O��KHPRUDML��NDOÕFÕ�GLDEHW�
JHOLúPHVL��JHFLNPLú�PLGH�ERúDOPDVÕ��SDQNUHDWLW�JLEL�NRPSOLNDV-
\RQODU�J|U�OHELOPHNWHGLU������

%X�oDOÕúPDGD�MLQHNRORMLN�PDOLJQLWHOHU�VHEHEL\OH�GLVWDO�SDQNUHD-
WHNWRPL� \DSÕODQODUÕQ� HUNHQ� G|QHP� NRPSOLNDV\RQODUÕQÕQ� VXQXO-
PDVÕ�DPDoODQGÕ�

(\O�O������LOH�$UDOÕN������WDULKOHUL�DUDVÕQGD�NOLQL÷LPL]GH�RSHUH�
HGLOHQOHULQ� VRQXoODUÕ� UHWURVSHNWLI� RODUDN� LQFHOHQGL�� 6LWRUHG�NWLI�
FHUUDKL�LoLQ�HN�SURVHG�U�RODUDN�GLVWDO�SDQNUHDWHNWRP�\DSÕODQODU�
oDOÕúPD\D�GDKLO� HGLOGL�� -LQHNRORMLN� RUMLQ� GÕúÕ�PDOLJQLWH\H� VDKLS�
RODQODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD�LoLQ�(WLN�.XUXO¶GDQ�RQD\�
DOÕQGÕ��(�����������

-LQHNRORMLN� NDQVHUOHU� QHGHQL\OH� GLVWDO� SDQNUHDWHNWRPL� \DSÕODQ�
GRNX]�KDVWDQÕQ�VRQXoODUÕ�LQFHOHQGL��%LU�KDVWDGD�SRVWRSHUDWLI����
VDDW�LoLQGH�SXOPRQHU�WURPERHPEROL\H�ED÷OÕ�|O�P�JHUoHNOHúPH-
VL�QHGHQL\OH�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ� YH�VHNL]�KDVWD�GDKLO�HGLOGL��
+DVWDODUÕQ�GHPRJUD¿N�|]HOOLNOHUL��SUHRSHUDWLI�YH�YH\D�QHRDGMX-
YDQ�NHPRWHUDSL�|QFHVL�&$�����GH÷HUL��,8�PO���W�P|U�Q�SULPHU�
RUJDQÕ�YH�W�P|U�WLSL��SUHRSHUDWLI�QHRDGMXYDQ�NHPRWHUDSL�GXUX-

PX��DPHOL\DW�|]HOOLNOHUL�YH�\DSÕODQ�FHUUDKL�JLULúLPOHU��SRVWRSHUD-
WLI�KDVWDQHGH�NDOÕú�V�UHVL��DGMXYDQ�WHGDYL�GXUXPX�YH�UHN�UUHQV�
VD÷NDOÕP�VRQXoODUÕ�KDVWD�GRV\DODUÕQGDQ��SDWRORML�UDSRUODUÕQGDQ�
YH� HOHNWURQLN� ND\ÕW� VLVWHPL� �]HULQGHQ� UHWURVSHNWLI� RODUDN� HOGH�
HGLOGL��3DQNUHDWLN� ¿VW�O� WDQÕVÕ� KDVWDODUÕQ� NOLQLN� EXOJXODUÕ�� ODER-
UDWXYDU� YH� J|U�QW�OHPH� \|QWHPOHUL� �ELOJLVD\DUOÕ� WRPRJUD¿�� LOH�
WDQÕPODQGÕ�

7�P� LVWDWLVWLNVHO� DQDOL]OHU�� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� WKH�
6RFLDO�6FLHQFHV��:LQGRZV������V�U�P��LOH�\DSÕOGÕ��7DQÕPOD\ÕFÕ�
GH÷HUOHU�DULWPHWLN�RUWDODPD�VWDQGDUW�VDSPD��RUWDQFD�YH�\�]GH�
RODUDN�LIDGH�HGLOGL�

+DVWDODUÕQ� RUWDQFD� \DúÕ� ��� \ÕOGÕ� �DUDOÕN�� ��������7HGDYL� |QFH-
VL�RUWDQFD�&$�����GH÷HUL������,8�PO¶\GL��DUDOÕN�����������<HGL�
��������KDVWDGD�W�P|U�RYHUGHQ��ELU���������KDVWDGD�LVH�HQGR-
PHWULXPGDQ�N|NHQ�DOPDNWD\GÕ��7�P|U�Q�KLVWRORMLN�WLSL�RYHU�NDQ-
VHUL�KDVWDODUÕQGD�\�NVHN�GHUHFHOL�VHU|]�RYDULDQ�NDUVLQRP��KLJK�
JUDGH�VHURXV�RYDULDQ�FDQFHU��+*62&��YH�HQGRPHWULXP�NDQVH-
UL�KDVWDVÕQGD�VHU|]�NDUVLQRPGX��%LU���������KDVWD\D�UHN�UUHQV��
\HGL���������KDVWD\D�SULPHU�KDVWDOÕN�QHGHQL\OH�VLWRUHG�NVL\RQ�
FHUUDKLVLQLQ�X\JXODQPÕú�ROGX÷X�EHOLUOHQGL��(N�RODUDN��G|UW�������
KDVWDQÕQ�QHRDGMXYDQ�NHPRWHUDSL�DOPÕú�ROGX÷X�VDSWDQGÕ��7DEOR�
1).

7DEOR� ���'LVWDO� SDQNUHDWHNWRPL� \DSÕODQ� KDVWDODUÕQ� JHQHO� |]HO-
OLNOHUL
Özellikler Ortanca $UDOÕN
7DQÕ�DQÕQGD�\Dú��\ÕO� 60 56-75
7HGDY൴�|QFHV൴�&$�����GH÷HU൴��,8�PO��� ���� ������
+DVWDQHGH�NDOÕú�V�UHV൴��J�Q� �� 8-55

n %

3U൴PHU�RUJDQ
(QGRPHWU൴XP � ����
2YHU 7 ����

1HRDGMXYDQ�NHPR-
WHUDS൴�

8\JXODQPDGÕ � 50
8\JXODQGÕ � 50

+DVWDOÕN�GXUXPX
3U൴PHU�KDVWDOÕN 7 ����
5HN�UUHQ�KDVWDOÕN � ����

3RVWRSHUDW൴I�DQW൴E൴\R-
W൴N�൴KW൴\DFÕ

+D\ÕU � ��
(YHW 6 75

3DQNUHDVWD�W�P|U�
PHYFXG൴\HW൴

+D\ÕU 3 ����
(YHW 5 ����

6SOHQHNWRP൴
8\JXODQPDGÕ � ����
8\JXODQGÕ 7 ����

'DODNWD�W�P|U�PHY-
FXG൴\HW൴��

+D\ÕU � �����
(YHW 5 �����

.DUG൴\RIUHQ൴N�OHQID-
GHQHNWRP൴

+D\ÕU 5 ����
(YHW 3 ����

(N�VRO൴G�RUJDQ�UH]HN-
V൴\RQX�3

<RN - -
9DU 8 ���

3DQNUHDW൴N�I൴VW�O
+D\ÕU 6 75
(YHW � ��

���3UHRSHUDW൴I�\D�GD�QHRDGMXYDQ�NHPRWHUDS൴
���6SOHQHNWRP൴�\DSÕODQ���KDVWD�GH÷HUOHQG൴U൴OG൴
3��6SOHQHNWRP൴�KDU൴o
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'LVWDO�SDQNUHDWHNWRPL�\DSÕODQ�VHNL]�KDVWDQÕQ�EHúLQGH���������SDQNUHDVWD� W�P|U�PHYFXWWX��<HGL� ��������KDVWD\D�VSOHQHNWRPL�
X\JXODQGÕ�YH�EXQODUÕQ�EHúLQGH����������GDODNWD�W�P|U�VDSWDQGÕ��6HNL]��������KDVWDGD�VSOHQHNWRPL�GÕúÕQGD�HN�VROLG�RUJDQ�UH]HN-
VL\RQXQD�LKWL\Do�GX\XOGX��øNL�������KDVWDGD�RSHUDV\RQD�VHNRQGHU�SDQNUHDWLN�¿VW�O�JHOLúWL��%X�LNL�KDVWDGD�SDQNUHDWLN�¿VW�O��GUHQDM�
YH�DQWLEL\RWLN�WHGDYLVL�LOH�o|]�OG���+DVWDODUGDQ�ELUL����J�Q�VRQXQGD��GL÷HUL�LVH����J�Q�VRQXQGD�VD÷OÕNOÕ�RODUDN�WDEXUFX�ROGX��7DEOR�
1, Tablo 2).

7DEOR����+DVWDODUÕQ�NOLQLN��SDWRORMLN�YH�FHUUDKL�|]HOOLNOHULQLQ�G|N�P�

+DVWDODUÕQ�WHGDYL�YH�VD÷NDOÕP�VRQXoODUÕ�WDEOR��¶WH�GHWD\OÕ�RODUDN�VXQXOGX��1HRDGMXYDQ�WHGDYLVL�YHULOHQ�G|UW�KDVWDQÕQ�NHPRWHUDSL�
NRPELQDV\RQX�RODUDN�NDUERSODWLQ�YH�SDNOLWDNVHO�DOPÕú�ROGX÷X�EHOLUOHQGL��$OWÕ�KDVWDQÕQ�DGMXYDQ�WHGDYL�YHULOHULQH�XODúÕOGÕ��%Hú�KDVWD-
\D�NDUERSODWLQ�SDNOLWDNVHO�YH�ELU�KDVWD\D�NDUERSODWLQ�SDNOLWDNVHO�HWRSRVLG�NHPRWHUDSL�NRPELQDV\RQXQXQ�YHULOPLú�ROGX÷X�J|U�OG���
7DNLSOHULQGH��o�KDVWDGD�SDQNHDV�GÕúÕ�VROLG�RUJDQODUGD�UHN�UUHQV�JHOLúWL��7DNLSOHUGH�G|UW�KDVWDGD�PRUWDOLWH�L]OHQGL�

7DEOR����+DVWDODUÕQ�QHRDGMXYDQ�WHGDYL��DGMXYDQ�WHGDYL��VD÷NDOÕP�YH�UHN�UUHQV�YHULOHUL

Hasta 
no

<Dú CA 125 
GH÷HU൴1

3U൴PHU�RUJDQ 7�P|U�
W൴S൴

+DVWDOÕN�
GXUXPX

Neoadjuvan 
NHPRWHUDS൴

3DQNUHDVWD�
W�P|U�PHY-
FXG൴\HW൴

6SOHQHNWRP൴ (N�VRO൴G�RUJDQ�UH]HNV൴\RQ 3DQNUHDW൴N�
I൴VW�O

� 56 ���� 2YHU +*6& 3U൴PHU 8\JXODQGÕ +D\ÕU (YHW .DUDF൴÷HU�PHWDVWH]HNWRP൴��NROHN-
WRP൴ +D\ÕU

� 75 ���� 2YHU +*6& 3U൴PHU 8\JXODQGÕ (YHW (YHW .ROHNWRP൴��NDUG൴RIUHQ൴N�OHQIDGH-
QHNWRP൴��DSHQGHNWRP൴ +D\ÕU

3 �� 5 2YHU +*6& 5HN�UUHQ 8\JXODQPDGÕ +D\ÕU (YHW .DUDF൴÷HU�PHWDVWH]HNWRP൴��NROHNWR-
P൴��NROHV൴VWHNWRP൴ +D\ÕU

� 60 ���� 2YHU +*6& 3U൴PHU 8\JXODQGÕ (YHW (YHW .ROHNWRP൴ +D\ÕU

5 57 ��� 2YHU +*6& 3U൴PHU 8\JXODQPDGÕ (YHW (YHW
.ROHNWRP൴��NDUG൴RIUHQ൴N�OHQIDGH-
QHNWRP൴��DSHQGHNWRP൴��G൴DIUDP�WDP�

NDW�UH]HNV൴\RQ
(YHW

6 60 ���� (QGRPHWU൴XP 6& 3U൴PHU 8\JXODQPDGÕ +D\ÕU (YHW $SHQGHNWRP൴ (YHW

7 �� ���� 2YHU +*6& 3U൴PHU 8\JXODQGÕ (YHW (YHW .ROHNWRP൴��൴OHXP�UH]HNV൴\RQX +D\ÕU

8 57 ��� 2YHU +*6& 3U൴PHU 8\JXODQPDGÕ (YHW +D\ÕU .DUDF൴÷HU�PHWDVWH]HNWRP൴��NDUG൴RI-
UHQ൴N�OHQIDGHQHNWRP൴��DSHQGHNWRP൴ +D\ÕU

SC:�6HU|]�NDUV൴QRP
1 3UHRSHUDW൴I�\D�GD�QHRDGMXYDQ�NHPRWHUDS൴

Hasta 
no

1HRDGMXYDQ�NHPRWH-
UDS൴

Neoadjuvan 
N�U�VD\ÕVÕ

$GMXYDQ�WHGDY൴ 5HN�UUHQV 5HN�UUHQV�\HU൴ 0RUWDO൴WH 7DN൴S�V�UH-
V൴��D\�

� .DUERSODW൴Q��SDNO൴WDNVHO 3 .DUERSODW൴Q��SDNO൴WDNVHO <RN - +D\ÕU ��

� .DUERSODW൴Q��SDNO൴WDNVHO 3 .DUERSODW൴Q��SDNO൴WDNVHO 9DU $NV൴OODU�OHQI�QRGX�YH�
NDUDF൴÷HU (YHW �

3 - - .DUERSODW൴Q��SDNO൴WDNVHO <RN - +D\ÕU 3

� .DUERSODW൴Q��SDNO൴WDNVHO � * <RN - (YHW �

5 - - .DUERSODW൴Q��SDNO൴WDNVHO <RN - +D\ÕU 6

6 - - .DUERSODW൴Q��SDNO൴WDNVHO��
HWRSRV൴G 9DU 3DUDWUDNHDO�OHQI�QRGX�YH�

VXEUDN൴QDO�OHQI�QRGX (YHW ��

7 .DUERSODW൴Q��SDNO൴WDNVHO 3 .DUERSODW൴Q��SDNO൴WDNVHO 9DU $NF൴÷HU��NDUDF൴÷HU��NH-
P൴N�YH�P൴GH (YHW ��

8 - - * <RN - +D\ÕU �


'Õú�PHUNH]GH�WHGDY൴V൴Q൴�GHYDP�HWW൴UG൴÷൴QGHQ�E൴OJ൴OHU൴QH�XODúÕODPDGÕ
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7$57,ù0$ SONUÇ

KAYNAKLAR

2YHU�YH�HQGRPHWULXP�NDQVHUL�KDVWDODUÕQGD�VD÷NDOÕP�VLWRUHG�N-
VL\RQOD�HOGH�HGLOHQ�VRQXoOD�GR÷UXGDQ�LOLúNLOLGLU��5H]LG��W�P|U�Q�
EÕUDNÕOPDGÕ÷Õ� VLWRUHG�NVL\RQ� VD÷ODQDELOPHVL� LoLQ� VROLG� RUJDQ�
UH]HNVL\RQXQX� LoHUHQ�PDM|U�FHUUDKL�JLULúLP�JHUHNHELOPHNWHGLU��
'LVWDO�SDQNUHDWHNWRPL�EX�DPDoOD�FHUUDKL�SURVHG�UH�HNOHQPHN-
WHGLU��6XQGX÷XPX]�oDOÕúPDGD��W�P|U�Q�KDVWDODUÕQ������¶LQGH�
RYHUGHQ�������¶LQGH�LVH�HQGRPHWULXPGDQ�N|NHQ�DOGÕ÷Õ�YH�KDV-
WDODUÕQ� �����¶LQGH� SDQNUHDVWD� W�P|U�Q� PHYFXW� ROGX÷X� EHOLU-
OHQGL��'LVWDO�SDQNUHDWHNWRP�KVRQUDVÕ�����KDVWDGD�SDQNUHDWLN�
¿VW�O�Q�JHOLúWL÷L�YH�EX�GXUXPXQ�GUHQDM�YH�DQWLEL\RWLN�WHGDYLVL\OH�
o|]�OG�÷��J|U�OG���

'LVWDO� SDQNUHDWHNWRPL\H� ED÷OÕ� SRVWRSHUDWLI� SDQNUHDWLN� ¿VW�O�
�������RUDQÕQGD�J|U�OPHNWHGLU� ����������5LVN� IDNW|UOHUL�SUHR-
SHUDWLI�� LQWUDRSHUDWLI�YH�SRVWRSHUDWLI�RODUDN��o�JUXED�D\UÕODELOLU��
3UHRSHUDWLI� ULVN� IDNW|UOHUL�� LOHUL� \Dú�� GL\DEHW�� NURQLN� SDQNUHDWLW��
REH]LWH�� \XPXúDN�SDQNUHDV�GRNXVXQD�VDKLS�ROPDN�� LQWUDRSH-
UDWLI�ULVN�IDNW|UOHUL��X]DPÕú�RSHUDV\RQ�V�UHVL��DUWPÕú�NDQ�ND\EÕ��
FHUUDKL� GHQH\LP�� SRVWRSHUDWLI� ULVN� IDNW|UOHUL�� SDQNUHDWLW� JHoLU-
PHN�RODUDN� WDQÕPODQDELOLU� ������6XQXODQ�oDOÕúPDPÕ]GD� �SDQN-
UHDWLN�¿VW�O�Q�JHOLúWL÷L� LNL�KDVWDGD�LOHUL�\Dú��X]DPÕú�RSHUDV\RQ�
V�UHVL�YH�DUWPÕú�NDQ�ND\EÕ�ULVN�IDNW|U��RODUDN�EXOXQPDNWD\GÕ�

8OXVODUDUDVÕ� SDQNUHDV� FHUUDKLVL� oDOÕúPD� JUXEX� SRVWRSHUDWLI�
SDQNUHDWLN�¿VW�O�WDQÕPÕQÕ�GUHQDM�VÕYÕVÕQGD�DPLOD]�GH÷HULQLQ�\�N-
VHOPHVL� RODUDN� WDQÕPODU� YH� FLGGL\HWLQH�J|UH�$��%� YH�&�RODUDN�
GHUHFHOHQGLULU�������³$´��NOLQLN�RODUDN�DQODPOÕ�NDEXO�HGLOPH]�YH�
VDGHFH�EL\RNLP\DVDO�VÕ]ÕQWÕ�RODUDN�WDQÕPODQÕU��³%´��DQWLEL\RWHUD-
SL�YH�GUHQDM�LKWL\DFÕQÕQ�ROPDVÕ�RODUDN�WDQÕPODQÕU��³&´�LVH�WHNUDU�
RSHUDV\RQ�LKWL\DFÕ�JHOLúPHVL��RUJDQ�ND\EÕ�JHOLúPHVL�YH�PRUWD-
OLWH� LOH� WDQÕPODQÕU��(UW�UN�YH�DUN�¶ODUÕQÕQ�\DSWÕ÷Õ����GLVWDO�SDQN-
UHDWHNWRPL�\DSÕODQ�RYHU�NDQVHUL�KDVWDVÕQÕQ�VRQXoODUÕQÕQ� LQFH-
OHQGL÷L�oDOÕúPDGD��KDVWDODUÕQ�ELULQGH�UHODSDUDWRPL�LKWL\DFÕ�RODQ�
SDQNUHDWLN�¿VW�O�JHOLúPLú��³&´�������6XQXODQ�oDOÕúPDPÕ]GD\VD��
LNL�KDVWDGD�GLVWDO�SDQNUHDWDHNWRPL\H�ED÷OÕ�¿VW�O�JHOLúWL��%X� LNL�
KDVWDGD�VRUXQ�DQWLEL\RWHUDSL�YH�GUHQDMOD�o|]�OG���)LVW�O�Q�GH-
UHFHVL��³%´�RODUDN�WDQÕPODQGÕ�

dDOÕúPDQÕQ� HQ� |QHPOL� NÕVÕWOD\ÕFÕ� QRNWDVÕ� KDVWD� VD\ÕVÕGÕU�� %X�
QHGHQOH� |]HOOLNOH� ¿VW�O� LoLQ� ULVN� IDNW|UOHUL� LVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLULOHPHPLúWLU��$QFDN� UH]LG�� W�P|UV�]� VLWRUHG�NVL\RQ�
VD÷ODQPDVÕ� LoLQ� GHQH\LP� JHUHNWLUHQ� �VW� EDWÕQ� FHUUDKLOHULQLQ�
\DSÕODELOLUOL÷LQL� YH�NRPSOLNDV\RQODUÕQÕQ�\|QHWLPLQL� YXUJXODPDVÕ�
\|Q�QGHQ�|QHPOL�NDWNÕODU�VD÷ODPDNWDGÕU�

0HWDVWDWLN�LOHUL�HYUH�MLQHNRORMLN�NDQVHUOHUGH�UH]LG��W�P|UV�]�VL-
WRUHG�NVL\RQ�VD÷OD\DELOPHN�LoLQ�JHUHNWL÷LQGH�GLVWDO�SDQNUHDWHN-
WRPL�\DSÕODELOLU��3DQNUHDWLN�¿VW�O�GLVWDO�SDQNUHDWHNWRPL�VRQUDVÕ�
RUWD\D�oÕNDELOHQ�QLVSHWHQ�\D\JÕQ�ELU�NRPSOLNDV\RQGXU��%X�GXUX-
PXQ�]DPDQÕQGD�YH�GR÷UX�WHúKLV�HGLOPHVL�YH�PLQLPXP�PRUELGL-
WH\OH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOPHVLQH�RODQDN�VD÷ODU�

��� &KL�'6��)UDQNOLQ�&&��/HYLQH�'$��$NVHOURG�)��6DEEDWLQL�
3��-DUQDJLQ�:5��HW�DO��,PSURYHG�RSWLPDO�F\WRUHGXFWLRQ�UDWHV�IRU�
VWDJHV�,,,&�DQG�,9�HSLWKHOLDO�RYDULDQ��IDOORSLDQ�WXEH��DQG�SULPDU\�
peritoneal cancer: a change in surgical approach. Gynecologic 
RQFRORJ\�������������������

��� (LVHQNRS�60��)ULHGPDQ�5/��:DQJ�+�-��&RPSOHWH�F\-
WRUHGXFWLYH� VXUJHU\� LV� IHDVLEOH�DQG�PD[LPL]HV� VXUYLYDO� LQ�SD-
tients with advanced epithelial ovarian cancer: a prospective 
VWXG\��*\QHFRORJLF�RQFRORJ\�������������������

��� $OHWWL�*'��'RZG\�6&��*RVWRXW�%6��-RQHV�0%��6WDQ-
hope CR, Wilson TO, et al. Aggressive surgical effort and im-
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Gebeliğin İntrahepatik Kolestazında Serum Midkine Düzeyinin Değerlendirilmesi: Üçüncü Basamak Bir Merkezde 
Vaka-Kontrol Çalışması
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RAMAZAN DENIZLI  1

BEDRİ SAKCAK  1

NİHAT FARİSOĞULLARI  1

EZGİ TURGUT 2

NURAY YAZIHAN 3

ATAKAN TANACAN  1

ÖZGÜR KARA  1

DİLEK ŞAHIN 1

Orcid ID: 0000-0003-1128-7169
Orcid ID: 0000-0003-0277-5072
Orcid ID: 0000-0002-7767-0657
Orcid ID: 0000-0002-5509-7888
Orcid ID: 0000-0003-1237-8468

Orcid ID: 0000-0001-8209-8248
Orcid ID: 0000-0002-4204-0014

Orcid ID: 0000-0001-8567-9048

ABSTRACT

Aim: To investigate midkine levels in women diagnosed with intrahepatic cholestasis of preg-

nancy (ICP).

Materials and Method: This study was conducted with 112 pregnant women, 40 of whom had 

ICP (study group) and 72 were in the control group. The two groups were compared regarding 

demographic characteristics, obstetric data, laboratory parameters, and serum midkine levels. 

In addition, a correlation analysis was undertaken between the midkine level and aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), and serum bile acid (SBA) values in 

the study group.

Results: The midkine value was determined to be 0.495 ng/ml in the study group and 0.275 ng/

PO� LQ� WKH�FRQWURO�JURXS�� ,W�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU� LQ� WKH�SDWLHQWV�ZLWK�FKROHVWDVLV�

(p<0.001). No correlation was found between the midkine level and the SBA or transaminase 

values. According to the receiver operating characteristic analysis, the midkine cut-off value for 

,&3�ZDV�������QJ�PO��VSHFL¿FLW\�������VHQVLWLYLW\�������

Conclusion: The serum midkine level was found to be higher in pregnant women with choles-

WDVLV��EXW�WKHUH�ZDV�QR�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�WKH�PDWHUQDO�PLGNLQH�OHYHO�DQG�WKH�6%$�

level.

Keywords: Serum Bile Acid, Cholestasis, ICP, Liver Enzymes, Midkine

ÖZ

$PDo��*HEHOL÷LQ� LQWUDKHSDWLN� NROHVWD]Õ� �,&3�� WDQÕVÕ� DODQ� NDGÕQODUGD�PLGNLQH� G�]H\OHULQL� DUDú-

WÕUPDN�

*HUHo�YH�<|QWHP��%X�oDOÕúPD���¶Õ�,&3��oDOÕúPD�JUXEX��YH���¶VL�NRQWURO�JUXEX�ROPDN��]HUH�WRSODP�

����JHEH��]HULQGH�\DSÕOGÕ��øNL�JUXS�GHPRJUD¿N�|]HOOLNOHU��REVWHWULN�YHULOHU��ODERUDWXYDU�SDUDPHWUH-

OHUL�YH�VHUXP�PLGNLQH�G�]H\OHUL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ��$\UÕFD��oDOÕúPD�JUXEXQGD�PLGNLQH�G�]H-

yi ile aspartat aminotransferaz (AST), alanin aminotransferaz (ALT) ve serum safra asidi (SBA) 

GH÷HUOHUL�DUDVÕQGD�ELU�NRUHODV\RQ�DQDOL]L�\DSÕOGÕ�

%XOJXODU��0LGNLQH�GH÷HUL�oDOÕúPD�JUXEXQGD�������QJ�PO�YH�NRQWURO�JUXEXQGD�������QJ�PO�RODUDN�

WHVSLW�HGLOGL��0LGNLQH�G�]H\L�NROHVWD]OÕ�KDVWDODUGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�\�NVHNWL�

�S���������0LGNLQH�G�]H\L�LOH�6%$�YH\D�WUDQVDPLQD]�GH÷HUOHUL�DUDVÕQGD�NRUHODV\RQ�EXOXQPDGÕ��

52&�DQDOL]LQH�J|UH�� ,&3� LoLQ�PLGNLQH� NHVPH�GH÷HUL� ������QJ�PO� DOÕQGÕ÷ÕQGD�� |]J�OO�N�������

GX\DUOÕOÕN������EXOXQGX�
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Intrahepatic cholestasis of pregnancy (ICP) is the most com-
mon liver disease in pregnancy. It usually presents in the form 
of itching that starts in the last trimester of pregnancy. It is cha-
racterized by increased liver enzymes and increased serum 
ELOH�DFLG��6%$�����ȝPRO�/�� LQ� ODERUDWRU\�WHVWV������ ,Q�DGGLWLRQ�
to many factors such as environmental effects, hormonal chan-
JHV��DQG�JHQHWLF�YDULDWLRQV��WKH�DFWLYDWLRQ�RI�LQÀDPPDWRU\�FHO-
OV�DQG�XSWDNH�RI�SURLQÀDPPDWRU\�F\WRNLQHV� LQWR� WKH� OLYHU�DOVR�
plays a role in the pathogenesis of ICP (2,3). ICP is associated 
with adverse pregnancy outcomes. Furthermore, many hepato-
biliary diseases and hepatocellular carcinoma have been repor-
ted to be more common in women with a history of cholestasis 
during pregnancy (4). So, knowing the underlying pathology in 
cholestasis patients can shed light on liver diseases that may 
occur in the future.

0LGNLQH�ZDV�¿UVW�LGHQWL¿HG�LQ�������EHLQJ�GH¿QHG�DV�WKH�SURGXFW�
of the retinoic acid-responsive gene involved in embryogenesis 
(5). Midkine is a heparin-binding secreted growth factor protein 
that plays an important role in cell growth and angiogenesis 
(6). It promotes the migration of macrophages and neutrophils, 
ZKLFK�LV�FUXFLDO�IRU�LQÀDPPDWLRQ��,Q�DGGLWLRQ��PLGNLQH�VXSSUHV-
ses the development of regulatory T cells, and therefore it may 
EH�D�PROHFXODU� WDUJHW� IRU� WUHDWLQJ� RU� SUHYHQWLQJ� LQÀDPPDWRU\�
diseases (7).

In the present study, we aimed to investigate midkine levels in 
women diagnosed with ICP and evaluate its correlation with the 
SBA level.

This prospective study was conducted with a total of 112 parti-
cipants. Pregnant women diagnosed with ICP according to the 
diagnostic criteria (study group) (n = 40) were compared with 
a control group of gestational age-matched pregnant women 
ZLWKRXW� DQ\� LGHQWL¿HG� ULVN� IDFWRUV� �Q�  � �����:ULWWHQ� LQIRUPHG�
consent was obtained from all the participants. Approval for 
the study was obtained from the local ethics committee (E2-
21-725), and the study was conducted in accordance with the 
ethical standards and principles of the Declaration of Helsinki. 
The two groups were compared in terms of demographic cha-
racteristics, obstetric data, laboratory parameters, and midkine 
levels. In addition, a correlation analysis was performed betwe-
en midkine and the aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and SBA values in the study group.

Patient selection

7KH�GLDJQRVWLF�FULWHULD�IRU�,&3�ZHUH�GH¿QHG�DV�IROORZV��XQH[S-
lained pruritus develops during pregnancy and abnormal liver 
function tests and/or bile acids are elevated, both of which 
UHVROYH�DIWHU�GHOLYHU\������:KLOH�HYDOXDWLQJ�DOO� WKH�FDVHV��YLUDO�
hepatitis serology screening and abdominal ultrasonography 
were undertaken to rule out other liver diseases. Patients with 
chronic liver or skin disease, allergic diseases, symptomatic 
cholelithiasis, elevated liver enzymes after viral hepatitis, pre-
HFODPSVLD��RU�DFXWH�IDWW\�OLYHU�RI�SUHJQDQF\�ZHUH�H[FOXGHG�IURP�
the study.

Biological samples and analyses 

Venous blood samples were obtained from each participant by 
venipuncture at the gestational week of diagnosis time. Blood 
samples were collected from all participants at a similar gesta-
tional week before delivery. Immediately after the blood sample 
was taken, it was centrifuged at 3,000 g for 15 minutes. Plasma 
was aliquoted in plastic tubes and stored at -80 °C until the 
analysis day. Midkine level measurements were made using 
the enzyme-linked immunosorbent assay method (Human Mi-
dkine Elisa Kit, Bioassay Technology Laboratory) following the 
PDQXIDFWXUHU¶V� LQVWUXFWLRQV� IRU� WKH�XVH�RI� WKH�FRPPHUFLDO� NLW��
The researcher who performed the tests evaluated the results 
of clinical data in a blinded manner.

Statistical analysis

Statistical analyses were performed with the Statistical Packa-
ge for the Social Sciences (SPSS v. 22, IBM SPSS Statistics 
IRU�:LQGRZV��9HUVLRQ������$UPRQN��1<��,%0�&RUS����9LVXDO�DQG�
analytical methods (Kolmogorov-Smirnov test) were used to de-
termine whether the variables were normally distributed. Desc-
riptive statistics were presented as median and interquartile 
range values for non-normally distributed variables. Since con-
WLQXRXV�YDULDEOHV�ZHUH�QRW�QRUPDOO\�GLVWULEXWHG�� WKH�0DQQ�:-
hitney U-test was conducted to compare the median values 
between the groups. A correlation analysis was undertaken 
XVLQJ�6SHDUPDQ¶V�UKR�WHVW��7KH�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULV-
tic (ROC) curve was constructed to evaluate the performance 
of the midkine in women diagnosed with ICP. A two-tailed p-va-
OXH�RI�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

A total of 112 pregnant women were included in the study (40 
SDWLHQWV�ZLWK�,&3�LQ�WKH�VWXG\�JURXS�DQG����FRQWUROV���:KHQ�WKH�

MATERIALS AND METHOD
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VWXG\�DQG�FRQWURO�JURXSV�ZHUH�H[DPLQHG�LQ�WHUPV�RI�GHPRJUDS-
hics and obstetrics, they were found to be similar (p> 0.05). The 
$67�DQG�$/7�YDOXHV�ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�VWXG\�JURXS�
(p <0.001). The mean midkine value was 0.275 ng/ml in the 
control group and 0.495 ng/ml in the study group. The midkine 
YDOXH�ZDV�VWDWLVWLFDOO\� VLJQL¿FDQWO\�KLJKHU� LQ� WKH�SDWLHQWV�ZLWK�
ICP (p <0.001) (Table 1).

Table 1: Comparison of demographic, obstetric, and laboratory 
parameters of the groups

The correlations between the midkine, SBA, AST, and ALT va-
OXHV�ZHUH�H[DPLQHG��$OWKRXJK�WKHUH�ZDV�D�SRVLWLYH�VLJQL¿FDQW�
correlation between AST and ALT, no correlation was observed 
between midkine and SBA, or between these two parameters 
and AST or ALT (Table 2).

Table 2: Non-parametric correlations between midkine, SBA, 
AST, and ALT

n the receiver operating characteristic (ROC) analysis, at a cut-
RII�RI�������QJ�PO��PLGNLQH�KDG�VSHFL¿FLW\�DQG�VHQVLWLYLW\�YDOXHV�
RI�����DQG������UHVSHFWLYHO\�IRU�,&3��7DEOH����

In this study, we investigated the maternal serum midkine level 
in a group of patients with ICP and compared the results with a 
FRQWURO�JURXS�ZLWK�XQFRPSOLFDWHG�SUHJQDQFLHV��:H�IRXQG�WKDW�
when compared to the healthy control group, the midkine le-
YHOV� ZHUH� VWDWLVWLFDOO\� VLJQL¿FDQWO\� KLJKHU� LQ� WKH� SDWLHQWV�ZLWK�
,&3��ZKLFK�GHYHORSV�RQ�DQ�LQÀDPPDWRU\�EDVLV�DQG�LV�WKH�PRVW�
common liver disease in pregnancy. In our ROC analysis to 
determine the increased risk of ICP, we determined the cut-off 
YDOXH�DV�������QJ�PO��DW�ZKLFK�VSHFL¿FLW\�DQG�VHQVLWLYLW\�ZHUH�
����DQG������UHVSHFWLYHO\��:KHQ�ZH�H[DPLQHG�WKH�FRUUHODWLRQ�
of the midkine level with SBA, AST, and ALT, we found no sig-
QL¿FDQW�FRUUHODWLRQ�

Midkine is a biochemical marker found in small amounts in the 
plasma of healthy individuals and is detected at elevated levels 
LQ� VRPH� LQÀDPPDWRU\�DQG�PDOLJQDQW� FRQGLWLRQV� �����3UHYLRXV�
VWXGLHV�RQ�FKROHVWDVLV�DQG�LQÀDPPDWLRQ�KDYH�VKRZQ�WKDW�,&3�
LV�DQ�LQÀDPPDWRU\�SURFHVV��,Q�DGGLWLRQ��WKH\�FODLP�WKDW�WKHUH�LV�
D�UHODWLRQVKLS�EHWZHHQ�LQÀDPPDWLRQ�PDUNHUV�DQG�WKH�VHYHULW\�
of the disease (10,11). Increasing bile acids are considered to 
FDXVH�LQÀDPPDWLRQ�DQG�VWLPXODWH�WKH�VHFUHWLRQ�RI�SURLQÀDPPD-
tory mediators through their direct effects on hepatocytes (12). 
In the present study, although we found higher serum midkine 
OHYHOV�LQ�WKH�VWXG\�JURXS��ZH�GLG�QRW�¿QG�D�FRUUHODWLRQ�EHWZHHQ�
serum midkine levels and SBA.

ICP is characterized by itching and elevated serum bile acid 
concentrations, which typically develop in the late second and/
or third trimester and resolve rapidly after delivery (8,13). Alt-
hough the incidence of ICP varies depending on the regional 
and ethnic structure, it has been reported to range from 0.5 
WR������LQ�(XURSH�������,QFUHDVHG�ELOH�DFLGV�PD\�SDVV�WKURX-
JK�WKH�SODFHQWD�DQG�DFFXPXODWH�LQ�WKH�IHWXV�DQG�DPQLRWLF�ÀXLG�
(15). Pregnant women with cholestasis have an increased risk 
RI�LQWUDXWHULQH�GHDWK��PHFRQLXP�FRQWDLQLQJ�DPQLRWLF�ÀXLG��SUH-
mature birth (spontaneous and iatrogenic), and neonatal respi-
ratory distress syndrome (16,17). In a meta-analysis, adverse 
perinatal outcomes were observed more frequently as serum 
bile acid increased (16). In a similar systematic review, fetal 

p

Control group 

(n = 72)

Study group 

(n = 40)
 Medi-

an
   IQR   Median IQR

Age (year) 29 10.75 28 7 0.959
%RG\�PDVV�൴QGH[��NJ�

m2)
29.3 7.63 26.9 6.15 0.216

Gravity 2 3 2 2 0.095
Parity 1 2 0 2 0.156
Miscarriage 0 1 0 0 0.227
Gestational age at 

GLDJQRVLV��ZHHNV�
36 7.75 36 2.75 0.959

Estimated fetal 

weight (g)
2492 945 2594 598 0.597

Single deepest verti-

FDO�SRFNHW��PP�
52 16 50 14.75 0.595

$67��8�/� 16 4.8 59 44 <0.001
$/7��8�/� 14 6.2 75 68 <0.001
6HUXP�0LGNLQH�OHYHO�

�QJ�PO�
0.275 0.21 0.495 0.51 <0.001

0DQQ�:K൴WQH\�8
,45��,QWHUTXDUWLOH�UDQJH��$67��$VSDUWDWH�DP൴QRWUDQVIHUDVH��$/7��$ODQ൴QH�DP൴QRWUDQVIHUDVH

0൴GN൴QH 6%$ $67 $/7
&RUUHODW൴RQ�FRHI-

I൴F൴HQW
1.000 -.066 .093 .043

0൴GN൴QH 6൴J���WZR�WD൴OHG� - .688 .568 .790
&RUUHODW൴RQ�FRHI-

I൴F൴HQW
-.066 1.000 .242 .216

6%$ 6൴J���WZR�WD൴OHG� .688 - .133 .181

$67
&RUUHODW൴RQ�FRHI-

I൴F൴HQW
.093 .242 1.000 .912**

6൴J���WZR�WD൴OHG� .568 .133 - .000

$/7
&RUUHODW൴RQ�FRHI-

I൴F൴HQW
.043 .216 .912** 1.000

6൴J���WZR�WD൴OHG� .790 .181 .000 -



&RUUHODW൴RQ�V൴JQ൴I൴FDQW�DW�WKH������OHYHO��WZR�WD൴OHG���6SHDUPDQ¶V�UKR

6%$��6HUXP�E൴OH�DF൴G��$67��$VSDUWDWH�DP൴QRWUDQVIHUDVH��$/7��$ODQ൴QH�DP൴QRWUDQVIHUDVH��

&XW�R൵ $8& P ����&, 6HQV൴W൴Y൴W\ 6SHF൴I൴F൴W\
0൴GN൴QH 0.345 77.3 <0.001 0.686-0.86 70% 70%

$8&��$UHD�XQGHU�WKH�FXUYH��&,��&RQI൴GHQFH�൴QWHUYDO

',6&866,21
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GHDWK� UDWHV�ZHUH� IRXQG� WR�EH�����������DQG������ LQ�SUHJQDQW�
women with total bile acid concentrations of <40 micromole/L, 
������PLFURPROH�/��DQG������PLFURPROH�/�� UHVSHFWLYHO\� ������
It is considered that increased bile acids lead to fetal death by 
causing fetal arrhythmia and sudden vasospasm in placental 
chorionic vessels (19). Fortunately, since fetal death usually 
occurs in the last weeks of pregnancy, planning the timing of 
delivery according to bile acid concentration reduces negative 
perinatal outcomes (16,18). Fetal death was not observed in 
any of our patients because delivery was scheduled in accor-
dance with current treatment protocols in our clinic. Since we 
had no cases with adverse perinatal outcomes, we evaluated a 
FRUUHODWLRQ�EHWZHHQ�VHUXP�PLGNLQH�OHYHOV�DQG�6%$�WR�H[DPLQH�
the correlation with disease severity. In the correlation analysis, 
there was no correlation between the midkine level and SBA. 
Therefore, we were not able to establish a relationship between 
the maternal serum midkine level and the severity of ICP. 

According to previous studies, the risk of liver, biliary tract, and 
pancreatic diseases and hepatobiliary cancer is increased in 
women with a history of ICP during pregnancy (4). Although 
the serum midkine level may be elevated in many cancer ca-
ses, such as esophagus, stomach, bladder, and lung, the most 
investigated type of cancer is hepatocellular carcinoma (2,22). 
In a cohort study conducted in Sweden evaluating 125,281 wo-
men who gave birth, liver cancer risk was 3.61 times higher and 
bile cancer 2.62 times higher in women with a history of choles-
tasis during pregnancy (23). In other studies, it was shown that 
an increased midkine level could be used as a tumor marker 
even in the early stages of hepatocellular carcinoma (24,25). 
In a study in which hepatectomy was performed on mice, liver 
regeneration was found to be slower in those whose midkine 
gene was suppressed (26). In another study, it was reported 
that midkine secretion increased in liver cells damaged by cad-
mium and reduced this tissue damage (27). Based on these 
results, we can refer to a potential relationship between liver 
damage and repair and midkine levels. Long-term cohort stu-
dies are needed to establish a relationship between the risk 
of hepatobiliary disease or cancer and high midkine levels in 
pregnant women.

ICP, the most common liver disease of pregnancy, is associa-
ted with adverse perinatal outcomes. In addition, women with 
a history of ICP in pregnancy have an increased risk of liver 
disease and cancer later in life. Therefore, understanding the 
mechanism underlying ICP pathology may shed light on many 
GLVHDVHV�� :H� EHOLHYH� WKDW� IXWXUH� VWXGLHV� PD\� HOXFLGDWH� WKLV�

hypothesis thanks to this study in which we have shown an 
association between ICP and elevated serum midkine levels. 
However, in this study, we could not show a correlation betwe-
en serum midkine level and disease severity.

7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKLV�LV�WKH�¿UVW�VWXG\�WR�LQYHVWLJD-
te the midkine level in pregnant women with cholestasis, and 
WKHUHIRUH�ZH�FRQVLGHU� WKDW� RXU� UHVXOWV�ZLOO�PDNH�D� VLJQL¿FDQW�
contribution to the literature. However, this study also had cer-
tain limitations, including the small number of patients and the 
absence of perinatal and long-term maternal outcomes. In this 
FRQWH[W��WKHUH�LV�D�QHHG�IRU�UDQGRPL]HG�FRQWUROOHG�VWXGLHV�ZLWK�
a large number of participants.

Conclusion

:H�IRXQG�D�KLJKHU�VHUXP�PLGNLQH�OHYHO�LQ�SUHJQDQW�ZRPHQ�ZLWK�
cholestasis. There was no correlation between the midkine le-
YHO�DQG�6%$�RU�WUDQVDPLQDVHV��:KHQ�WKH�FXW�RII�YDOXH�RI�PLGNL-
QH�ZDV�WDNHQ�DV�������QJ�PO�IRU�WKH�SUHGLFWLRQ�RI�,&3��VSHFL¿FLW\�
DQG�VHQVLWLYLW\�ZHUH�GHWHUPLQHG�DV�����DQG������UHVSHFWLYHO\�

1- Pusl T, Beuers U. Intrahepatic cholestasis of pregnan-
F\��2USKDQHW�-�5DUH�'LV�������0D\����������GRL��������������
1172-2-26.

��� 3DWDLD�9��'L[RQ�3+��:LOOLDPVRQ�&��3UHJQDQF\�DQG�ELOH�
acid disorders. Am J Physiol Gastrointest Liver Physiol. 2017 
-XO����������*��*���GRL���������DMSJL������������

3- Biberoglu E, Kirbas A, Daglar K, Kara O, Karabulut E, 
<DNXW�+,��HW�DO��5ROH�RI�LQÀDPPDWLRQ�LQ�LQWUDKHSDWLF�FKROHVWDVLV�
RI�SUHJQDQF\��-�2EVWHW�*\QDHFRO�5HV�������0DU��������������
GRL����������MRJ�������

4- Ropponen A, Sund R, Riikonen S, Ylikorkala O, Ait-
tomäki K. Intrahepatic cholestasis of pregnancy as an indicator 
of liver and biliary diseases: a population-based study. Hepato-
ORJ\�������$SU��������������GRL���������KHS�������

5- Kadomatsu, K., Tomomura, M. and Muramatsu, T. 
(1988) cDNA cloning and sequencing of a new gene intensely 
H[SUHVVHG�LQ�HDUO\�GLIIHUHQWLDWLRQ�VWDJHV�RI�HPEU\RQDO�FDUFLQR-
ma cells and in mid-gestation period of mouse embryogenesis. 
Biochem. Biophys. Res. Commun.151, 1312-1318.

6- Muramatsu T. Midkine and pleiotrophin: two rela-
WHG� SURWHLQV� LQYROYHG� LQ� GHYHORSPHQW�� VXUYLYDO�� LQÀDPPDWLRQ�
DQG� WXPRULJHQHVLV�� -�%LRFKHP�������6HS����������������GRL��
��������R[IRUGMRXUQDOV�MEFKHP�D�������

��� $\QDFÕR÷OX�$ù��%LOLU�$��7XQD�0<��,QYROYHPHQW�RI�PLGNL-
QH�LQ�DXWRLPPXQH�DQG�DXWRLQÀDPPDWRU\�GLVHDVHV��0RG�5KHX-

�5()(5(1&(6�



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

27

PDWRO�������-XO����������������GRL�������������������������
23701.

8- Royal College of Obstetricians and Gynaecologists 
(RCOG) (2011), Green-top Guideline No 43: Obstetric Cho-
OHVWDVLV��2[IRUG��5&2*�3UHVV��KWWSV���ZZZ�UFRJ�RUJ�XN�PHGLD�
QHOG[]L[�JWJB���SGI

��� :HFNEDFK� /7�� 0XUDPDWVX� 7�� :DO]RJ� %�� 0LGNLQH� LQ�
LQÀDPPDWLRQ�� 6FLHQWL¿F� :RUOG� -RXUQDO�� ������������������
doi:10.1100/2011/517152. 

10- Allen K, Jaeschke H, Copple BL. Bile acids induce 
LQÀDPPDWRU\�JHQHV�LQ�KHSDWRF\WHV��D�QRYHO�PHFKDQLVP�RI�LQI-
lammation during obstructive cholestasis. Am J Pathol. 2011 
-DQ����������������GRL���������M�DMSDWK��������������

���� .LUEDV�$��%LEHURJOX�(��'DJODU�.�� øVNHQGHU�&��(UND\D�
S, Dede H, et al. Neutrophil-to-lymphocyte ratio as a diagnostic 
marker of intrahepatic cholestasis of pregnancy. Eur J Obs-
WHW� *\QHFRO� 5HSURG� %LRO�� ����� 6HS����������� GRL���������M�
HMRJUE�������������

���� <D\OD�$ELGH�d��9XUDO�)��.ÕOÕooÕ�d��%RVWDQFÕ�(UJHQ�(��
<HQLGHGH� ø��(VHU�$��HW�DO��&DQ�ZH�SUHGLFW�VHYHULW\�RI� LQWUDKH-
SDWLF� FKROHVWDVLV� RI� SUHJQDQF\� XVLQJ� LQÀDPPDWRU\� PDUNHUV"�
7XUN�-�2EVWHW�*\QHFRO�������6HS����������������GRL���������
WMRG��������

���� &OLQLFDO�8SGDWHV� LQ�:RPHQ¶V�+HDOWK�&DUH�6XPPDU\��
Liver Disease: Reproductive Considerations. Obstet Gynecol. 
�����-DQ�������������GRL���������$2*������������������

���� *HHQHV�9��:LOOLDPVRQ�&�� ,QWUDKHSDWLF� FKROHVWDVLV� RI�
SUHJQDQF\��:RUOG� -� *DVWURHQWHURO�� �����0D\� ��������������
����GRL���������ZMJ����������

15- Geenes V, Lövgren-Sandblom A, Benthin L, Lawran-
ce D, Chambers J, Gurung V, et al. The reversed feto-mater-
nal bile acid gradient in intrahepatic cholestasis of pregnancy 
LV� FRUUHFWHG� E\� XUVRGHR[\FKROLF� DFLG�� 3/R6� 2QH�� ����� -DQ�
�������H�������GRL���������MRXUQDO�SRQH���������

16- Ovadia C, Seed PT, Sklavounos A, Geenes V, Di Ilio C, 
Chambers J, et al. Association of adverse perinatal outcomes 
of intrahepatic cholestasis of pregnancy with biochemical mar-
kers: results of aggregate and individual patient data meta-a-
QDO\VHV��/DQFHW�������0DU�����������������������GRL���������
S0140-6736(18)31877-4. 

���� =HFFD� (�� 'H� /XFD� '�� %DURQL� 6�� 9HQWR� *�� 7LEHUL� (��
5RPDJQROL� &�� %LOH� DFLG�LQGXFHG� OXQJ� LQMXU\� LQ� QHZERUQ� LQ-
IDQWV�� D� EURQFKRDOYHRODU� ODYDJH� ÀXLG� VWXG\�� 3HGLDWULFV�� �����
-DQ��������H�������GRL���������SHGV�����������

18- Di Mascio D, Quist-Nelson J, Riegel M, George B, 
Saccone G, Brun R, et al. Perinatal death by bile acid levels in 
intrahepatic cholestasis of pregnancy: a systematic review. J 
0DWHUQ�)HWDO�1HRQDWDO�0HG�������1RY�������������������GRL��
0.1080/14767058.2019.1685965.

���� :LOOLDPVRQ� &�� 0LUDJROL� 0�� 6KHLNK� $EGXO� .DGLU� 6��
Abu-Hayyeh S, Papacleovoulou G, Geenes V, et al. Bile acid sig-
naling in fetal tissues: implications for intrahepatic cholestasis of 
SUHJQDQF\��'LJ�'LV��������������������GRL�������������������

20- Aridome K, Tsutsui J, Takao S, Kadomatsu K, Ozawa 
0��$LNRX�7��HW�DO��,QFUHDVHG�PLGNLQH�JHQH�H[SUHVVLRQ�LQ�KXPDQ�
JDVWURLQWHVWLQDO�FDQFHUV��-SQ�-�&DQFHU�5HV�������-XO�����������
����GRL���������M����������������WE������[�

���� (O�6KD\HE�$)�� (O�+DEDFKL� 10�� 0DQVRXU�$5�� =DJK-
loul MS. Serum midkine is a more sensitive predictor for he-
patocellular carcinoma than Dickkopf-1 and alpha-L-fucosida-
se in cirrhotic HCV patients. Medicine (Baltimore). 2021 Apr 
�����������H�������GRL���������0'������������������

22- Ikematsu S, Yano A, Aridome K, Kikuchi M, Kumai 
H, Nagano H,, et al. Serum midkine levels are increased in 
patients with various types of carcinomas. Br J Cancer. 2000 
6HS��������������GRL���������EMRF������������

���� :LNVWU|P�6KHPHU�($��6WHSKDQVVRQ�2��7KXUHVVRQ�0��
Thorsell M, Ludvigsson JF, Marschall HU. Intrahepatic choles-
tasis of pregnancy and cancer, immune-mediated and cardio-
vascular diseases: A population-based cohort study. J Hepatol. 
�����$XJ���������������GRL���������M�MKHS�������������

24- Gowhari Shabgah A, Ezzatifar F, Aravindhan S, Ole-
JRYQD� =HNL\�$��$KPDGL�0��*KHLELKD\DW� 60�� HW� DO�� 6KHGGLQJ�
more light on the role of Midkine in hepatocellular carcinoma: 
New perspectives on diagnosis and therapy. IUBMB Life. 2021 
$SU����������������GRL���������LXE������

25- Tsuchiya N, Sawada Y, Endo I, Saito K, Uemura Y, Na-
katsura T. Biomarkers for the early diagnosis of hepatocellular 
FDUFLQRPD��:RUOG� -�*DVWURHQWHURO�� �����2FW� ���������������
����GRL���������ZMJ�Y���L���������

26- Ochiai K, Muramatsu H, Yamamoto S, Ando H, Mu-
ramatsu T. The role of midkine and pleiotrophin in liver re-
JHQHUDWLRQ�� /LYHU� ,QW�� ����� 2FW��������������� GRL��������
�M���������������������

27- Yazihan N, Ataoglu H, Akcil E, Yener B, Salman B, 
Aydin C. Midkine secretion protects Hep3B cells from cadmi-
XP�LQGXFHG�FHOOXODU�GDPDJH��:RUOG�-�*DVWURHQWHURO�������-DQ�
���������������GRL���������ZMJ��������



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

28

Erken Başlangıçlı Fetal Büyüme Kısıtlamasını (FGR) Öngörmede İlk Trimester CRL (baş popo mesafesi) Ölçümünün 
NT (ense saydımlığı) Ölçümlerine Oranının Rolü

The role of the ratio of first trimester CRL (crown rump length) measurement to NT(nuchal translucency) 
measurements in predicting early-onset fetal growth restriction (FGR)
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ABSTRACT

2EMHFWLYH��2XU�DLP�LV�WR�HYDOXDWH�WKH�UROH�RI�WKH�UDWLR�RI�¿UVW�WULPHVWHU�&5/��FURZQ�UXPS�OHQJWK��

PHDVXUHPHQW�WR�17��QXFKDO�WUDQVOXFHQF\��PHDVXUHPHQWV�LQ�SUHGLFWLQJ�HDUO\�RQVHW�IHWDO�JURZWK�

UHVWULFWLRQ��)*5��DQG�WR�FRQWULEXWH�WR�WKH�H[LVWLQJ�OLWHUDWXUH�

0HWKRGV��,Q�WKH�SUHVHQW�FDVH�FRQWURO�VWXG\��IHWXVHV�ZLWK�HDUO\�RQVHW�)*5�ZHUH�FRPSDUHG�ZLWK�

D�JHVWDWLRQDO�DJH�PDWFKHG�ORZ�ULVN�FRQWURO�JURXS��7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�WKH�SHULQDWRORJ\�

FOLQLF�RI�$QNDUD�%LONHQW�&LW\�+RVSLWDO�EHWZHHQ������DQG�������0DWHUQDO�DJH��JUDYLGLW\��SDULW\��

FURZQ�UXPS�OHQJWK��&5/���DQG�QXFKDO�WUDQVOXFHQF\��17��PHDVXUHPHQWV�ZHUH�FRPSDUHG�EHWZH�

HQ�SUHJQDQW�ZRPHQ�ZLWK�HDUO\�RQVHW�)*5��Q ����DQG�SUHJQDQW�ZRPHQ�ZLWKRXW�)*5��Q ����

5HVXOWV�� 7KH� PHDQ� DJH� RI� SUHJQDQW� ZRPHQ� ZLWK� )*5� ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\� ZDV�

����������DQG�WKH�PHDQ�DJH�RI�SUHJQDQW�ZRPHQ�ZLWKRXW�)*5�ZDV�����������DQG�QR�VWDWLVWLFDOO\�

VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�WZR�JURXSV��S �������0HDQ�&5/�ZDV������������

PP�LQ�WKH�JURXS�ZLWK�)*5�DQG������������PP�LQ�WKH�JURXS�ZLWKRXW�)*5��WKHUH�ZDV�QR�VLJQL¿�

FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��S ������7KH�PHDQ�17�YDOXH�ZDV�������������PP�LQ�WKH�

)*5�JURXS�DQG�������������PP�LQ�WKH�ZLWKRXW�)*5�JURXS��WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�

EHWZHHQ�WKH�WZR�JURXSV��S �������7KH�PHDQ�&5/�17�UDWLR�ZDV������������LQ�WKH�JURXS�ZLWK�

HDUO\�RQVHW�)*5�DQG������������LQ�WKH�JURXS�ZLWKRXW�)*5�DQG�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿�

FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��S ������

:KHQ�WKH�HDUO\�GHYHORSLQJ�)*5�JURXS�LV�HYDOXDWHG�ZLWKLQ�LWVHOI��WKH�PHDQ�JHVWDWLRQDO�DJH�DW�

GLDJQRVLV�ZDV����������ZHHNV��7KH�PHDQ�HVWLPDWHG�IHWDO�ZHLJKW��():��SHUFHQWLOH�DW�GLDJQRVLV�

ZDV���������DQG�$&�SHUFHQWLOH�ZDV����������7KH�PHDQ�XPELOLFDO�DUWHU\�V\VWROH�GLDVWROH�UDWLR�

�8$�6'��ZDV����������DQG�WKH�PHDQ�XPELOLFDO�DUWHU\�SXOVDWLOLW\�LQGH[��8$�3,��ZDV�����������

&RQFOXVLRQ��&URZQ�UXPS� OHQJWK� WR�QXFKDO� WUDQVOXFHQF\� UDWLR� LV�QRW�FOLQLFDOO\�XVHIXO� WR�SUHGLFW�

HDUO\�RQVHW�)*5�

.H\ZRUGV��&5/��17��FURZQ�UXPS�OHQJWK��QXFKDO�WUDQVOXFHQF\��IHWDO�JURZWK�UHVWULFWLRQ��)*5

ÖZ

$PDo��$PDFÕPÕ]�� LON�WULPHVWHU�&5/��EDú�SRSR�PHVDIHVL��|Oo�P�Q�Q�17��HQVH�VD\GDPOÕ÷Õ��|O�

o�POHULQH�RUDQÕQÕQ�HUNHQ�EDúODQJÕoOÕ�IHWDO�E�\�PH�NÕVÕWODPDVÕQÕ��)%.��|QJ|UPHGHNL�URO�Q��GH�

÷HUOHQGLUPHN�YH�PHYFXW�OLWHUDW�UH�NDWNÕGD�EXOXQPDNWÕU�

<|QWHPOHU��0HYFXW�YDND�NRQWURO�oDOÕúPDVÕQGD��HUNHQ�EDúODQJÕoOÕ�)%.¶OÕ�IHW�VOHU��IUHNDQV�HúOHúWL�

ULOPLú�G�ú�N�ULVNOL�NRQWURO�JUXEX\OD�NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD������������\ÕOODUÕ�DUDVÕQGD�$QNDUD�

%LONHQW�ùHKLU�+DVWDQHVL�3HULQDWRORML�NOLQL÷LQGH�JHUoHNOHúWLULOGL��(UNHQ�EDúODQJÕoOÕ�)%.¶OÕ�JHEH�ND�

GÕQODU��Q �����YH�)%.¶VÕ�ROPD\DQ�KDPLOH�NDGÕQODU��Q �����DUDVÕQGD�DQQH�\DúÕ��JUDYLGD���SDULWH��EDú�

SRSR�PHVDIHVL��&5/��YH�HQVH�VD\GDPOÕ÷Õ��17��|Oo�POHUL�NDUúÕODúWÕUÕOGÕ�

%XOJXODU��dDOÕúPD\D� NDWÕODQ�)%.¶OÕ� JHEHOHULQ� \Dú� RUWDODPDVÕ� ���������� )%.�ROPD\DQ�JHEHOH�

ULQ�\Dú�RUWDODPDVÕ����������ROXS� LNL�JUXS�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ� IDUN�VDSWDQPDGÕ�

�S ��������2UWDODPD�&5/�)%.¶OÕ�JUXSWD������������PP��)%.¶VÕ]�JUXSWD�LVH������������PP�LGL��LNL�

JUXS�DUDVÕQGD�DQODPOÕ�IDUN�\RNWX��S ������17�GH÷HUL�)%.�JUXEXQGD�����������PP��)%.�ROPD\DQ�

JUXSWD�����������PP�ROXS�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUN�\RNWX��S �������(UNHQ�EDúODQJÕoOÕ�)%.¶OÕ�

JUXSWD�RUWDODPD�&5/�17�RUDQÕ�������������)%.¶VÕ]�JUXSWD�LVH������������ROXS�LNL�JUXS�DUDVÕQGD�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�\RNWX��S ������

(UNHQ�JHOLúHQ�)%.�JUXEX�NHQGL�LoLQGH�GH÷HUOHQGLULOGL÷LQGH�RUWDODPD�WDQÕ�\DúÕ����������KDIWD�LGL��

7DQÕ�DQÕQGDNL�():�RUWDODPD�SHUVDQWLO���������YH�$&�SHUVDQWLO���������LGL��2UWDODPD�XPELOLNDO�

DUWHU�VLVWRO�GL\DVWRO�RUDQÕ��8$�6'�����������YH�RUWDODPD�XPELOLNDO�DUWHU�SXOVDWLOLWH�LQGHNVL��8$�3,��

����������LGL�

6RQXo��%Dú�SRSR�PHVDIHVL�HQVH�VD\GDPOÕ÷Õ�RUDQÕ��HUNHQ�EDúODQJÕoOÕ�)%.¶\Õ�WDKPLQ�HWPHGH�NOLQLN�
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1RUPDO�JURZWK�RI�WKH�IHWXV�LV�D�PXOWLIDFWRULDO�SURFHVV�DQG�JH�
QHWLF�� SODFHQWDO�� DQG�PDWHUQDO� IDFWRUV� DIIHFW� WKH� SURFHVV� �����
'LVUXSWLRQ� RI� WKLV�PXOWLIDFWRULDO� F\FOH� SUHYHQWV� WKH� IHWXV� IURP�
UHDFKLQJ� LWV�JHQHWLF�JURZWK�SRWHQWLDO� DQG� IHWDO� JURZWK� UHVWULF�
WLRQ�RFFXUV�� ,Q�)*5��WKH�QXWULWLRQDO�UHVRXUFHV�RI� WKH�IHWXV�DUH�
FRPSURPLVHG�7KH�IHWXV�UHVSRQGV�WR�WKLV�VLWXDWLRQ�E\�UHGXFLQJ�
LWV�RYHUDOO�VL]H�DQG�PDLQWDLQLQJ�EUDLQ�JURZWK��DFFHOHUDWLQJ�OXQJ�
GHYHORSPHQW�� DQG� LQFUHDVLQJ� HU\WKURF\WH� SURGXFWLRQ� ����� ,Q�
WKH�IHWXV��EORRG�LV�GLUHFWHG�WR�WKH�PRUH�YLWDO�RUJDQV��WKH�KHDUW��
EUDLQ�� DGUHQDO� JODQG�� DQG�SODFHQWD��7RWDO� IDW� WLVVXH�DQG�ERQH�
PLQHUDOL]DWLRQ�GHFUHDVH��OHDGLQJ�WR�D�ZHDNHQHG�DSSHDUDQFH�LQ�
EDELHV�ZLWK�)*5������1LWURJHQ�DQG�SURWHLQ� OHYHOV�DUH� ORZ�GXH�
WR�UHGXFHG�PXVFOH�PDVV��/LYHU�DQG�PXVFOH�JO\FRJHQ�OHYHOV�DUH�
UHGXFHG�GXH�WR� ORZ�JOXFRVH�DQG� LQVXOLQ� OHYHOV������7KH�GHWHU�
PLQLQJ�IDFWRU� LQ�HDUO\�DQG� ODWH� IHWDO�GHYHORSPHQW�UHVWULFWLRQ� LV�
WKH�SODFHQWD�� ,W�SOD\V�DQ� LPSRUWDQW�UROH� LQ�WKH�GHYHORSPHQW�RI�
HDUO\�RQVHW�)*5��VXFK�DV�SODFHQWDO�LQVXI¿FLHQF\��DV�D�UHVXOW�RI�
DEQRUPDO� WURSKREODVWLF� LQYDVLRQ�RI�VSLUDO�DUWHULROHV� LQ� WKH�¿UVW�
DQG�VHFRQG�WULPHVWHU��,W�LV�PRUH�FRPPRQ�LQ�SDWLHQWV�ZLWK�DXWR�
LPPXQH�GLVHDVHV��K\SHUWHQVLYH�GLVRUGHUV��DQG�SDWLHQWV�ZKHUH�
SODFHQWDO�YHVVHOV�DUH�DIIHFWHG��:KLOH�HDUO\�)*5�DQG�SUHHFODP�
SVLD�DUH�XVXDOO\�VHHQ� WRJHWKHU�� ODWH�)*5� LV�QRW�DFFRPSDQLHG�
HLWKHU��(DUO\�RQVHW�IHWDO�JURZWK�UHVWULFWLRQ��)*5��LV�GH¿QHG�DV�
DQ� DEGRPLQDO� FLUFXPIHUHQFH� �$&�� RU� HVWLPDWHG� IHWDO� ZHLJKW�
�():��EHORZ�WKH��UG�SHUFHQWLOH�RU�DEVHQFH�RI�HQG�GLDVWROLF�ÀRZ�
LQ�WKH�XPELOLFDO�DUWHU\���8$�$(')���EHIRUH����ZHHNV�RI�JHVWDWL�
RQ��$&�DQG�():�EHORZ�WKH���WK�SHUFHQWLOH�DQG�D�FRQFRPLWDQW�
XWHULQH�DUWHU\�SXOVDWLOLW\�LQGH[��8W$�3,��RU�XPELOLFDO�DUWHU\�SXOVD�
WLOLW\� LQGH[��8$�3,��DERYH�WKH���WK�SHUFHQWLOH�DUH�DOVR�XVHG�WR�
PDNH�WKH�GLDJQRVLV������$OWKRXJK�WKHUH�DUH�GLIIHUHQW�FULWHULD�IRU�
GH¿QLQJ�IHWDO�JURZWK�UHVWULFWLRQ��QRQH�RI�WKHP�DUH�VXFFHVVIXO�LQ�
IXOO\�SUHGLFWLQJ�DGYHUVH�QHRQDWDO�RXWFRPHV������%DELHV�ZLWK�GH�
YHORSPHQWDO�GHOD\�DUH�XVXDOO\�ERUQ�SUHWHUP�DQG�WKHUHIRUH�PD\�
OHDG�WR�PRUELGLW\��PRUWDOLW\��DQG�VKRUW�DQG�ORQJ�WHUP�VHTXHODH�
�����7KH�PRVW�FRPPRQO\�DVVRFLDWHG�ORQJ�WHUP�HIIHFWV�RI�)*5�
DUH�QHXURGHYHORSPHQWDO�GLVRUGHUV�LQ�FKLOGKRRG�DQG�FDUGLRYDV�
FXODU� GLVRUGHUV�� JOXFRVH� LQWROHUDQFH� DQG� GLDEHWHV�� DQG� EORRG�
OLSLG�SUR¿OH�GLVRUGHUV�LQ�DGXOWKRRG��������

'XULQJ� WKH� ¿UVW� WULPHVWHU� RI� SUHJQDQF\�� 1XFKDO� 7UDQVOXFHQF\�
�17�� UHIHUV� WR� WKH� VRQRJUDSKLF� REVHUYDWLRQ� RI� VXEFXWDQHRXV�
ÀXLG�DFFXPXODWLRQ�LQ�WKH�SRVWHULRU�SDUW�RI�WKH�IHWDO�QHFN��17�PH�
DVXUHPHQW�LV�D�VHQVLWLYH�PHWKRG�XVHG�LQ�FKURPRVRPDO�DEQRU�
PDOLW\� VFUHHQLQJ�� &DUGLDF� PDOIRUPDWLRQV�� H[WUDFHOOXODU� PDWUL[�

GLVRUGHUV��DQG�XQXVXDO�RU�GHOD\HG�GHYHORSPHQW�RI�WKH�O\PSKD�
WLF�V\VWHP�PD\�DOVR�OHDG�WR�WKH�WKLFNHQLQJ�RI�WKH�17��LQ�DGGLWLRQ�
WR� FKURPRVRPDO� DEQRUPDOLWLHV�� 17�PHDVXUHPHQWV� DERYH� WKH�
��WK�SHUFHQWLOH�DUH�FRQVLGHUHG�DEQRUPDO��,QFUHDVHG�17�LV�DVVR�
FLDWHG�ZLWK�FKURPRVRPDO�DQG�QRQ�FKURPRVRPDO�DEQRUPDOLWLHV��
EXW� DOVR�ZLWK�PLVFDUULDJH�� IHWDO� VWUXFWXUDO�PDOIRUPDWLRQV�� DQG�
IHWDO�GHDWK���������

3UHQDWDO�GLDJQRVLV�RI�IHWDO�JURZWK�UHVWULFWLRQ�LV�D�NH\�SODFH�WR�
GLVVHPLQDWH�QHZ�VWUDWHJLHV�DQG�SUHYHQW� VWLOOELUWKV��ZKLFK� FDQ�
UHDFK�XS�WR������7KLV�VWXG\�DLPV�WR�WU\�WR�SUHGLFW�HDUO\�RQVHW�
IHWDO�JURZWK�UHVWULFWLRQ�DV�HDUO\�DV�WKH�¿UVW�WULPHVWHU�DQG�WR�RUJD�
QLVH�SURVSHFWLYH�VWUDWHJLHV�DQG�WR�SUHYHQW�DGYHUVH�IDFWRUV�WKDW�
FDQ�EH�SUHYHQWHG�LQ�WKLV�PXOWLIDFWRULDO�SURFHVV�

7KLV�VWXG\�ZDV�GHVLJQHG�UHWURVSHFWLYHO\�LQ�WKH�SHULQDWRORJ\�FOL�
QLF�RI�$QNDUD�%LONHQW�&LW\�+RVSLWDO��3UHJQDQW�ZRPHQ�ZKR�ZHUH�
IROORZHG�XS�IRU�HDUO\�RQVHW�)*5�DQG�SUHJQDQW�ZRPHQ�ZLWK�VL�
PLODU� GHPRJUDSKLF� FKDUDFWHULVWLFV� DQG�ZLWKRXW� )*5� EHWZHHQ�
�����DQG������ �ZHUH� LQFOXGHG� LQ� WKH�VWXG\��7KH�VWXG\�SURWR�
FRO�ZDV�DSSURYHG�E\� WKH�HWKLFV�FRPPLWWHH�ZLWK� WKH�UHIHUHQFH�
QXPEHU�(����������DQG�DOO�SDUWLFLSDQWV�JDYH�ZULWWHQ�FRQVHQW��
&URZQ�UXPS�OHQJWK��&5/���QXFKDO�WUDQVOXFHQF\��17��PHDVXUH�
PHQWV�LQ�WKH�¿UVW�WULPHVWHU��ELSDULHWDO�GLDPHWHU��%3'���+HDG�FLU�
FXPIHUHQFH��+&���DEGRPLQDO�FLUFXPIHUHQFH��$&��SHUFHQWDJH��
IHPXU� OHQJWK� �)/���(VWLPDWHG� IHWDO�ZHLJKW� �():��SHUFHQWDJH��
XPELOLFDO�DUWHU\�SXOVDWLOLW\�LQGH[��8$�3ø��SHUFHQWDJH��XWHULQH�DU�
WHU\�SXOVDWLOLW\�LQGH[��8W$�3Õ���SHUFHQWDJH�ZHUH�UHSRUWHG��

$OO� XOWUDVRXQG�HYDOXDWLRQV�ZHUH�SHUIRUPHG�E\� WKH�VDPH�SHUL�
QDWRORJLVW� �$�7���XVLQJ�9ROXVRQ�(��ZLWK�D�����0K]�DEGRPLQDO�
FRQYH[�SUREH�7KH�¿UVW�IHWDO�XOWUDVRXQG�VFDQ�ZDV�SHUIRUPHG�DW�
������ZHHNV�RI�JHVWDWLRQ��ZLWK�IXUWKHU�XOWUDVRXQG�VFDQV�SHUIRU�
PHG�DW���ZHHN� LQWHUYDOV�XQWLO� WKH� WLPH�RI�GHOLYHU\��7KH�'HOSKL�
SURFHGXUH�ZDV�DGRSWHG�DV�D�FRQVHQVXV�FULWHULRQ�IRU�)*5�������
(DUO\�RQVHW�)*5� LV�GH¿QHG�DV�SUHJQDQFLHV� WKDW�RFFXU�EHIRUH�
���ZHHNV�RI�JHVWDWLRQ�DQG�KDYH�HLWKHU�DQ�HVWLPDWHG�IHWDO�ZHLJKW�
�():��RU�DEGRPLQDO�FLUFXPIHUHQFH��$&��EHORZ�WKH��UG�SHUFHQ�
WLOH�RU�ORVV�RI�HQG�GLDVWROLF�ÀRZ�LQ�WKH�XPELOLFDO�DUWHU\��$FFRUGLQJ�
WR�WKH�VDPH�FRQVHQVXV��RWKHU�GLDJQRVWLF�FULWHULD�LQFOXGH�DQ�$&�
RU�():�EHORZ�WKH���WK�SHUFHQWLOH�DQG�DQ�DFFRPSDQ\LQJ�XP�
ELOLFDO�DUWHU\�RU�XWHULQH�DUWHU\�SXOVDWLOLW\� LQGH[�DERYH� WKH���WK�
SHUFHQWLOH�

7KH�VWDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�6366�����,%0�&RUS���
1<���.ROPRJURY�6PLUQRY�WHVW�ZDV�XVHG�WR�DVVHVV�ZKHWKHU�WKH�

MATERIALS AND METHOD
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GDWD�LV�QRUPDOO\�GLVWULEXWHG��0HDQ�DQG�VWDQGDUG�GHYLDWLRQ�YD�
OXHV�ZHUH�XVHG� IRU�QRUPDOO\�GLVWULEXWHG�FRQWLQXRXV�YDULDEOHV��
&DWHJRULFDO�YDULDEOHV�ZHUH�SUHVHQWHG�DV�QXPEHUV�DQG�SHUFHQ�
WDJHV��$�S�YDOXH�������LV�FRQVLGHUHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�

$�WRWDO�RI����SDWLHQWV��LQFOXGLQJ����SUHJQDQW�ZRPHQ�ZLWK�HDUO\�
RQVHW�)*5�DQG����SUHJQDQW�ZRPHQ�ZLWKRXW�)*5��ZHUH�LQFOX�
GHG�LQ�WKH�VWXG\��'HPRJUDSKLF�FKDUDFWHULVWLFV�DQG�¿UVW�WULPHV�
WHU�&5/�DQG�17�PHDVXUHPHQWV�ZHUH�VXPPDULVHG�LQ�7DEOH���

Table 1: 'HPRJUDSKLF� FKDUDFWHULVWLFV�DQG�¿UVW�WULPHVWHU�&5/�
DQG�17�PHDVXUHPHQWV

7KH�PHDQ�DJH�RI�SUHJQDQW�ZRPHQ�ZLWK�)*5�ZKR�SDUWLFLSDWHG�LQ�
WKH�VWXG\�ZDV�����������DQG�WKH�PHDQ�DJH�RI�SUHJQDQW�ZRPHQ�
ZLWKRXW�)*5�ZDV�����������DQG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLI�
IHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�WZR�JURXSV��S ������7KH�PHDQ�
JUDYLGLW\�RI�WKH�)*5�JURXS�ZDV������������WKH�PHDQ�JUDYLGLW\�
RI� WKH�ZLWKRXW� )*5�JURXS�ZDV������������ DQG�QR� VLJQL¿FDQW�
GLIIHUHQFH�ZDV�GHWHFWHG�EHWZHHQ�WKH�WZR�JURXSV��S ������

Table 2: 8OWUDVRQRJUDSKLF�PHDVXUHPHQWV�LQ�WKH�JURXS�ZLWK�HDU�
O\�RQVHW�)*5

7KH� PHDQ� SDULW\� ZDV� ��������� LQ� WKH� JURXS� ZLWK� )*5� DQG�
���������LQ�WKH�JURXS�ZLWKRXW�)*5��DQG�WKHUH�ZDV�QR�VLJQL¿�
FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��S� ��������0HDQ�&5/�
ZDV� �����������PP� LQ� WKH� JURXS�ZLWK�)*5�DQG������������
PP� LQ� WKH�JURXS�ZLWKRXW�)*5�� WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIH�
UHQFH�EHWZHHQ�WKH�WZR�JURXSV��S ������&5/�PHDVXUHPHQW�WLPH�
ZDV�����������ZHHNV� LQ� WKH�JURXS�ZLWK�)*5��DQG�����������
ZHHNV�LQ�WKH�JURXS�ZLWKRXW�)*5��DQG�WKHUH�ZDV�QR�VLJQL¿FDQW�
GLIIHUHQFH�EHWZHHQ� WKH� WZR�JURXSV� �S� ��������7KH�17�YDOXH�
ZDV�������������PP� LQ� WKH�)*5�JURXS�DQG�������������PP�

LQ� WKH�ZLWKRXW�)*5�JURXS�� WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�
EHWZHHQ�WKH�WZR�JURXSV��S �������7KH�PHDQ�&5/�17�UDWLR�ZDV�
�����������LQ�WKH�JURXS�ZLWK�HDUO\�RQVHW�)*5�DQG������������
LQ�WKH�JURXS�ZLWKRXW�)*5�DQG�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿�
FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��S ������

:KHQ�WKH�HDUO\�GHYHORSLQJ�)*5�JURXS�LV�HYDOXDWHG�ZLWKLQ�LWVHOI��
WKH�PHDQ�DJH�DW�GLDJQRVLV�ZDV����������ZHHNV��8OWUDVRQRJ�
UDSKLF�PHDVXUHPHQWV�LQ�WKH�JURXS�ZLWK�HDUO\�RQVHW�)*5�ZHUH�
VXPPDULVHG�LQ�7DEOH����():��PHDQ�SHUFHQWLOH�DW�GLDJQRVLV�ZDV�
��������DQG�DF�SHUFHQWLOH�ZDV����������7KH�PHDQ�XPELOLFDO�DU�
WHU\�V\VWROH�GLDVWROH�UDWLR��8$�6'��ZDV����������DQG�WKH�PHDQ�
XPELOLFDO�DUWHU\�SXOVDWLOLW\�LQGH[��8$�3,��ZDV�����������

,Q�WKH�SUHVHQW�VWXG\��&5/�WR�17�UDWLR�ZDV�QRW�IRXQG�WR�EH�FOLQL�
FDOO\�XVHIXO�LQ�WKH�SUHGLFWLRQ�RI�HDUO\�RQVHW�)*5��

,Q�D�VLQJOH�FHQWHU�UHWURVSHFWLYH�VWXG\��WKH�SUHGLFWLRQ�RI�¿UVW�WUL�
PHVWHU� FURZQ�UXPS� OHQJWK� �&5/��� SUHJQDQF\�UHODWHG� SODVPD�
SURWHLQ�$� �3$33�$��� DQG� QXFKDO� WUDQVOXFHQF\� �17�� YDOXHV�
IRU� DGYHUVH� SUHJQDQF\� RXWFRPHV� ZHUH� LQYHVWLJDWHG�� $� WRWDO�
RI�������SUHJQDQW�ZRPHQ�ZHUH� LQFOXGHG� LQ� WKH�VWXG\� �7KHUH�
ZHUH�SUHWHUP� ODERXU� LQ������������DQG�SUHHFODPSVLD� � LQ�����
�������SDWLHQWV��6PDOO� IRU� JHVWDWLRQDO� DJH� �6*$��RFFXUUHG� LQ�
��������������DQG�PLVFDUULDJH�RFFXUUHG�LQ�������������SDWLHQWV��
6WLOOELUWKV�RFFXUUHG� LQ���� ��������SHULQDWDO�GHDWKV�RFFXUUHG� LQ�
����������DQG�QHRQDWDO�GHDWK�RFFXUUHG�LQ������������SDWLHQWV��
,W�ZDV�FRQFOXGHG�WKDW�3$33�$��17��DQG�&5/�DUH�LQGHSHQGHQW�
SURJQRVWLF�IDFWRUV�IRU�XQIDYRUDEOH�SUHJQDQF\�RXWFRPHV��HVSH�
FLDOO\�WKH�ULVN�RI�6*$�LQFUHDVHV�ZLWK�ORZ�3$33�$������

,Q�D�FRKRUW�VWXG\�LQFOXGLQJ������SDWLHQWV��WKH�UHODWLRQVKLS�EHWZH�
HQ� WKH� ¿UVW� WULPHVWHU� �IUHH� KXPDQ� FKRULRQLF� JRQDGRWURSLQ�ȕ�
>K&*@��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�$� >3$33�$@��17�
DQG�DGYHUVH� SUHJQDQF\� RXWFRPHV�ZDV� LQYHVWLJDWHG��3$33�$�
YDOXHV�EHORZ�WKH��VW�DQG��WK�SHUFHQWLOHV�DQG�IUHH�ȕ�K&*�EHORZ�
WKH��VW�SHUFHQWLOH�YDOXHV�ZHUH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�
RI� GHYHORSLQJ� )*5��3$33�$� YDOXHV� EHORZ� WKH� �WK� SHUFHQWLOH�
DQG�17�YDOXHV�DERYH�WKH���WK�SHUFHQWLOH�ZHUH�DVVRFLDWHG�ZLWK�
DQ�LQFUHDVHG�ULVN�RI�SUHWHUP�ELUWK�EHIRUH����ZHHNV��$V�D�UHVXOW�
RI� WKH�VWXG\�� LW�ZDV�FRQFOXGHG� WKDW�H[WUHPH�YDOXHV�RI�¿UVW�WUL�
PHVWHU�IUHH�ȕ�K&*��3$33�$��DQG�17�ZHUH�DOO�DVVRFLDWHG�ZLWK�
DGYHUVH� SUHJQDQF\� RXWFRPHV�� DQG� HVSHFLDOO\� 3$33�$� OHYHOV�
EHORZ�WKH���SHUFHQWLOH�KDYH�D�SDUWLFXODUO\�KLJK�SUHGLFWLYH�YDOXH�
IRU�)*5������

,Q�D�SURVSHFWLYH�VWXG\�LQFOXGLQJ������SDWLHQWV��WKH�UHODWLRQVKLS�

',6&866,21
With FGR (n=39) Without FGR (n=50) p

Age 27.1±0.8 26.3±0.6 0.4
Gravidity 1.92±0.21 1.76±0.14 0.51
Parity 0.51±0.1 0.6±0.12 0.58
CRL (mm) 54.98±1.08 56.99±1.11 0.2
CRL (week) 11.46±0.8 11.56±0.9 0.45
NT (mm) 1.11 ±  0.04 1.13 ±0.02 0.73
NT (mom) 0.79±0.035 0.76±0.022 0.58
CRL (mm) /NT (mm) 52.00±2.33 51.46±1,48 0.83
&'Z͗�&ĞƚĂů�ŐƌŽǁƚŚ�ƌĞƐƚƌŝĐƟŽŶ͕��Z>͗��ƌŽǁŶͲƌƵŵƉ�ůĞŶŐƚŚ͕�Ed͗�ŶƵĐŚĂů�ƚƌĂŶƐůƵĐĞŶĐǇ

�&t�;ƉĞƌĐĞŶƟůĞͿ 4.5±0,6
���;ƉĞƌĐĞŶƟůĞͿ 2.9±0.4
UA-SD 2.9±0,16
UA-PI 1.02±0.05
'ĞƐƚĂƟŽŶĂů�ĂŐĞ�ŽĨ�ĚŝĂŐŶŽƐŝƐ�;ǁĞĞŬͿ 31.7±0.3

�&t͗��ƐƟŵĂƚĞĚ�ĨĞƚĂů�ǁĞŝŐŚƚ͕���͗��ďĚŽŵŝŶĂů�ĐŝƌĐƵŵĨĞƌĞŶĐĞ͕�h�Ͳ^�͗�hŵďŝůŝĐĂů�ĂƌƚĞƌǇ�ƐǇƐƚŽůĞͬ

ĚŝĂƐƚŽůĞ�ƌĂƟŽ͕�h�ͲW/͗�hŵďŝůŝĐĂů�ĂƌƚĞƌǇ�ƉƵůƐĂƟůŝƚǇ�ŝŶĚĞǆ
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EHWZHHQ�XQH[SODLQHG�QXFKDO� WUDQVOXFHQF\� WKLFNQHVV� LQFUHDVH�
DQG�SUHJQDQF\�DGYHUVH�RXWFRPHV�ZDV�LQYHVWLJDWHG��3UHJQDQW�
ZRPHQ�ZLWK�FRPRUELGLWLHV��DQG�IHWXVHV�ZLWK�IHWDO�FKURPRVRPDO�
RU�VWUXFWXUDO�DEQRUPDOLWLHV�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��7KH�
17�RI�����IHWXVHV�LQ�WKH�VWXG\�ZDV�IRXQG�WR�EH�DERYH�WKH���WK�
SHUFHQWLOH�� DQG� WKH� 17� RI� ����� IHWXVHV� ZDV� EHORZ� WKH� ��WK�
SHUFHQWLOH��7KH�PLVFDUULDJH�UDWH�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�
JURXS�ZLWK�17�DERYH�WKH���WK�SHUFHQWLOH����������������YHUVXV�
�������� �������� 3UHHFODPSVLD�� SUHPDWXUH� ELUWK�� IHWDO� JURZWK�
UHVWULFWLRQ��DQG�ORZ�ELUWK�ZHLJKW�UDWHV�ZHUH�IRXQG�WR�EH�VOLJKW�
O\�EXW�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�JURXS�ZLWK�17�DERYH�WKH���WK�
SHUFHQWLOH��,W�ZDV�FRQFOXGHG�WKDW�LQFUHDVHG�17�PHDVXUHPHQWV�
DERYH�WKH���WK�SHUFHQWLOH� LQ� WKH�¿UVW� WULPHVWHU�DUH�DVVRFLDWHG�
ZLWK�D�VLJQL¿FDQWO\� LQFUHDVHG� ULVN�RI�PLVFDUULDJH�� IHWDO�JURZWK�
UHVWULFWLRQ�� SUHWHUP� ELUWK�� ORZ� ELUWK� ZHLJKW�� DQG� SUHHFODPSVLD�
�����

,Q�D�VWXG\�LQYROYLQJ�����SUHJQDQW�ZRPHQ��WKH�DVVRFLDWLRQ�ZLWK�
DGYHUVH�RXWFRPHV�ZDV�LQYHVWLJDWHG�LQ�IHWXVHV�ZLWK�QRUPDO�NDU�
\RW\SH�DQG�LQFUHDVHG�17��7KH�SDWLHQW�JURXSV�ZHUH�GLYLGHG�LQWR�
��JURXSV��QW�����PP��������PP��DQG�������PP��LW�ZDV�FRQF�
OXGHG� WKDW� KLJK�17� YDOXHV� LQ� IHWXVHV�ZLWK� QRUPDO� NDU\RW\SHV�
GR� QRW� UHOLDEO\� GLVFULPLQDWH� EHWZHHQ�QRUPDO� DQG� XQIDYRUDEOH�
RXWFRPHV�������+RZHYHU��LQ�WKH�SUHVHQW�VWXG\��QR�VLJQL¿FDQW�GLI�
IHUHQFH�ZDV�SUHVHQW�EHWZHHQ�WKH�FRQWURO�DQG�HDUO\�RQVHW�)*5�
JURXSV�LQ�WHUPV�RI�&5/�WR�17�UDWLR��

7KH�PDLQ�VWUHQJWK�RI�WKH�SUHVHQW�VWXG\�ZDV�LWV�QRYHOW\��+RZH�
YHU��UHWURVSHFWLYH�GHVLJQ�DQG�D�UHODWLYHO\�ORZ�QXPEHU�RI�FDVHV�
ZHUH�WKH�PDLQ�OLPLWDWLRQV��

,Q�FRQFOXVLRQ��&5/�WR�17�UDWLR�LV�QRW�FOLQLFDOO\�XVHIXO�WR�SUHGLFW�
HDUO\�RQVHW�)*5�

��� *DUGRVL� -�� &KDQJ� $�� .DO\DQ� %�� 6DKRWD� '�� 6\PRQ�
GV� (�� &XVWRPLVHG� DQWHQDWDO� JURZWK� FKDUWV�� 7KH� /DQFHW��
���������������������

��� 7XGHKRSH� '�� 9HQWR� 0�� %KXWWD� =�� 3DFKL� 3�� 1XW�
ULWLRQDO� UHTXLUHPHQWV� DQG� IHHGLQJ� UHFRPPHQGDWLRQV� IRU�
VPDOO� IRU� JHVWDWLRQDO� DJH� LQIDQWV�� 7KH� -RXUQDO� RI� 3HGLDWULFV��
������������6���6��

��� /DSLOORQQH�$��%UDLOORQ�3��&ODULV�2��&KDWHODLQ�3��'HOPDV�
3�� 6DOOH� %�� %RG\� FRPSRVLWLRQ� LQ� DSSURSULDWH� DQG� LQ� VPDOO� IRU�
JHVWDWLRQDO�DJH�LQIDQWV��$FWD�3DHGLDWULFD���������������������

��� $QGHUVRQ� 0�� +D\� :�� ,QWUDXWHULQH� JURZWK� UHVWULF�
WLRQ� DQG� WKH� VPDOO�IRU�JHVWDWLRQDO�DJH� LQIDQW�� 1HRQDWRORJ\��
�����������������

��� *RUGLMQ� 6�� %HXQH� ,�� 7KLODJDQDWKDQ� %�� 3DSDJHRUJKL�
RX�$��%DVFKDW�$��%DNHU�3��HW�DO��&RQVHQVXV�GH¿QLWLRQ�RI� IHWDO�
JURZWK�UHVWULFWLRQ��D�'HOSKL�SURFHGXUH��8OWUDVRXQG�LQ�2EVWHWULFV�
	�*\QHFRORJ\�������������������

��� 0ROLQD�/��2GLER�/��=LHQWDUD�6��2ELþDQ�6��5RGULJXH]�$��
6WRXW�0��HW�DO��9DOLGDWLRQ�RI�'HOSKL�SURFHGXUH�FRQVHQVXV�FULWHULD�
IRU�GH¿QLQJ�IHWDO�JURZWK�UHVWULFWLRQ��8OWUDVRXQG�LQ�2EVWHWULFV�	�
*\QHFRORJ\������������������

��� /HYLQH�7$��*UXQDX�5(��0F$XOLIIH�)0��3LQQDPDQHQL�5��
)RUDQ�$��$OGHUGLFH�)$��(DUO\�FKLOGKRRG�QHXURGHYHORSPHQW�DIWHU�
LQWUDXWHULQH�JURZWK�UHVWULFWLRQ��D�V\VWHPDWLF�UHYLHZ��3HGLDWULFV��
�������������������

��� 'H�%RR�+$��+DUGLQJ�-(��7KH�GHYHORSPHQWDO�RULJLQV�RI�
DGXOW�GLVHDVH��%DUNHU��K\SRWKHVLV��$XVWUDOLDQ�DQG�1HZ�=HDODQG�
-RXUQDO�RI�2EVWHWULFV�DQG�*\QDHFRORJ\������������������

��� /HLWQHU�<�� )DWWDO�9DOHYVNL�$��*HYD�5��(VKHO�5��7ROH�
GDQR�$OKDGHI� +�� 5RWVWHLQ�0�� HW� DO�� 1HXURGHYHORSPHQWDO� RXW�
FRPH�RI�FKLOGUHQ�ZLWK� LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ��D� ORQJL�
WXGLQDO�����\HDU�SURVSHFWLYH�VWXG\��-RXUQDO�RI�FKLOG�QHXURORJ\��
�����������������

���� 6RWLULDGLV� $�� 3DSDWKHRGRURX� 6�� 0DNU\GLPDV� *��
1HXURGHYHORSPHQWDO�RXWFRPH�RI�IHWXVHV�ZLWK�LQFUHDVHG�QXFKDO�
WUDQVOXFHQF\�DQG�DSSDUHQWO\�QRUPDO�SUHQDWDO�DQG�RU�SRVWQDWDO�
DVVHVVPHQW�� D� V\VWHPDWLF� UHYLHZ�� 8OWUDVRXQG� LQ� REVWHWULFV� 	�
J\QHFRORJ\������������������

���� 6QLMGHUV�5��1REOH�3��6HELUH�1��6RXND�$��1LFRODLGHV�.��
8.�PXOWLFHQWUH�SURMHFW�RQ�DVVHVVPHQW�RI�ULVN�RI�WULVRP\����E\�
PDWHUQDO�DJH�DQG�IHWDO�QXFKDO�WUDQVOXFHQF\�WKLFNQHVV�DW���±���
ZHHNV�RI�JHVWDWLRQ��7KH�/DQFHW�����������������������

���� %LODUGR�&��7LPPHUPDQ�(��3DMNUW�(��9DQ�0DDUOH�0��,QF�
UHDVHG� QXFKDO� WUDQVOXFHQF\� LQ� HXSORLG� IHWXVHV²ZKDW� VKRXOG�
ZH� EH� WHOOLQJ� WKH� SDUHQWV"� 3UHQDWDO� 'LDJQRVLV�� 3XEOLVKHG� LQ�
$I¿OLDWLRQ�:LWK�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�3UHQDWDO�'LDJQRVLV��
������������������

���� %LODJL�$��%XUNH�'/��5LOH\�5'��0LOOV�,��.LOE\�0'��.DWLH�
0RUULV�5��$VVRFLDWLRQ�RI�PDWHUQDO�VHUXP�3$33�$�OHYHOV��QXFKDO�
WUDQVOXFHQF\�DQG�FURZQ±UXPS�OHQJWK�LQ�¿UVW�WULPHVWHU�ZLWK�DG�
YHUVH�SUHJQDQF\�RXWFRPHV��UHWURVSHFWLYH�FRKRUW�VWXG\��3UHQD�
WDO�'LDJQRVLV��������������������

���� .UDQW]�'��*RHW]O�/��6LPSVRQ�-/��7KRP�(��=DFKDU\�-��
+DOODKDQ�7:��HW�DO��$VVRFLDWLRQ�RI�H[WUHPH�¿UVW�WULPHVWHU� IUHH�

&21&/86,21
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KXPDQ� FKRULRQLF� JRQDGRWURSLQ�ȕ�� SUHJQDQF\�DVVRFLDWHG�SODV�
PD�SURWHLQ�$��DQG�QXFKDO�WUDQVOXFHQF\�ZLWK�LQWUDXWHULQH�JURZWK�
UHVWULFWLRQ�DQG�RWKHU�DGYHUVH�SUHJQDQF\�RXWFRPHV��$PHULFDQ�
MRXUQDO�RI�REVWHWULFV�DQG�J\QHFRORJ\���������������������

���� 7L\DWKD�6��6LULOHUW� 6��6HNDUDULWKL�5��7RQJVRQJ�7��$V�
VRFLDWLRQ�EHWZHHQ�XQH[SODLQHG�WKLFNHQHG�QXFKDO�WUDQVOXFHQF\�
DQG�DGYHUVH�SUHJQDQF\�RXWFRPHV��$UFKLYHV�RI�*\QHFRORJ\�DQG�
2EVWHWULFV������������������

���� :HVWLQ�0��6DOWYHGW�6��$OPVWU|P�+��*UXQHZDOG�&��9D�
OHQWLQ�/��%\�KRZ�PXFK�GRHV�LQFUHDVHG�QXFKDO�WUDQVOXFHQF\�LQF�
UHDVH�WKH�ULVN�RI�DGYHUVH�SUHJQDQF\�RXWFRPH�LQ�FKURPRVRPDO�
O\�QRUPDO�IHWXVHV"�$�VWXG\�RI��������IHWXVHV�GHULYHG�IURP�DQ�
XQVHOHFWHG�SUHJQDQW�SRSXODWLRQ��8OWUDVRXQG�LQ�2EVWHWULFV�DQG�
*\QHFRORJ\��7KH�2I¿FLDO�-RXUQDO�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�RI�
8OWUDVRXQG�LQ�2EVWHWULFV�DQG�*\QHFRORJ\�������������������
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Servikal Kanserde Prognozu Etkileyen Faktörler ve Neoadjuvan Tedavinin Prognoza Etkisi
Factors A"ecting Prognosis in Cervical Cancer and the E"ect of the Neoadjuvant Therapy on Prognosis
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ABSTRACT

Aim: The effects of Radical Hysterectomy and Radical Hysterectomy after neoadjuvant chemo-

theraphy on overall and disease-free survival were investigated in FIGO 2009 Stage 1B2 and 

higher locally advanced cervical cancer.

Materials and Methods: This retrospective study included 119 FIGO 2009 stage 1B2 and locally 

advanced cervical cancer patients treated in Baskent University Department of Gynecological 

Oncology between February 2007 and January 2015. The patients were divided into 2 groups 

DFFRUGLQJ�WR�WKHLU�WUHDWPHQW�SODQV�DIWHU�WKH\�ZHUH�FOLQLFDOO\�VWUDWL¿HG�E\�J\QHFRORJLFDO�H[DPLQD-

tion and evaluated with imaging techniques. Radical hysterectomy and lymph node dissection 

were performed in group 1, who would undergo primary surgery. Radical hysterectomy and 

lymph node dissection were performed after 3 cycles of neoadjuvant chemotherapy in group 2. 

In the study, overall and disease-free survival between these two groups were investigated. In 

addition, factors affecting overall and disease-free survival were investigated.

Results: The mean age of the patients was 56 (32-85), and the mean follow-up period was 35 

(1-100) months. While neoadjuvant chemotherapy was applied to 36 of 119, 83 patients were 

primary underwent surgery. 

The 5-year overall survival was 51.7% (56.3 months) in the neoadjuvant group and 73.5% (79.2 

months) in the primary surgery group (p=0.03). Disease-free survival was 48.2% (49.2 months) 

in the neoadjuvant group, while this rate was 61.4% (67.7 months) in the primary surgery group 

�S �������7KH�RYHUDOO�VXUYLYDO�UDWH�RI�WKH�SULPDU\�VXUJHU\�JURXS�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKDW�

of the patients who underwent surgery after neoadjuvant chemotherapy (p=0.036).

Conclusion: In our study, 2 different treatment modalities applied in patients with cervical cancer 

were compared, and it was determined that the overall survival rate in patients who had pri-

marily radical hysterectomy and lymph node dissection was statistically better than those who 

underwent radical hysterectomy and lymph node dissection after neoadjuvant chemotherapy. 

Neoadjuvant chemotherapy treatment is not a standard treatment in patients with locally advan-

ced cervical cancer, and it was found that it had no effect on overall and disease-free survival in 

our study. Neoadjuvant chemotherapy was found to have an effect on lymph node involvement 

and tumor diameter.

Key words: Cervical cancer, Stage IB2 , 2A1, 2A2, Neoadjuvant Chemotherapy 

ÖZ

$PDo��),*2������(YUH��%��YH��]HUL�ORNDO�LOHUL�HYUH�VHUYLNV�NDQVHUOL�KDVWDODUGD�WHGDYL�VHoHQH÷L�

RODUDN�5DGLNDO�+LVWHUHNWRPL�LOH�QHRDGMXYDQ�NHPRWHUDSL�VRQUDVÕ�5DGLNDO�+LVWHUHNWRPLQLQ�JHQHO�YH�

KDVWDOÕNVÕ]�VD÷NDOÕPD�HWNLVL�DUDúWÕUÕOGÕ��

*HUHo� YH�<|QWHP��dDOÕúPD�ùXEDW� ����� ±�2FDN� ����� WDULKOHUL� DUDVÕQGD�%DúNHQW�hQLYHUVLWHVL�

-LQHNRORMLN�2QNRORML�%|O�P�QGH�WHGDYL�HGLOHQ�����)ø*2������HYUH��%��YH��]HUL�ORNDO�LOHUL�VHUYLNV�

NDQVHUOL�KDVWDODUÕ�LoHUPHNWH�ROXS�UHWURVSHNWLI�RODUDN�G�]HQOHQGL��+DVWDODU�MLQHNRORMLN�PXD\HQH�LOH�

NOLQLN�RODUDN�HYUHOHQGLULOLS��J|U�QW�OHPH�WHWNLNOHUL� LOH�GH÷HUOHQGLULOGLNWHQ�VRQUD�� WHGDYL�SODQODUÕQD�

J|UH���JUXED�D\UÕOGÕ��3ULPHU�RODUDN�FHUUDKL�\DSÕODFDN�KDVWDODUD��JUXS���5DGLNDO�KLVWHUHNWRPL�YH�

OHQI�QRGX�GLVHNVL\RQX�\DSÕOGÕ��1HRDGMXYDQ�NHPRWHUDSL�X\JXODQDQ�KDVWDODUGD�LVH��JUXS������N�U�

NHPRWHUDSL�YHULOGLNWHQ�VRQUD�UDGLNDO�KLVWHUHNWRPL�YH�OHQI�QRGX�GLVHNVL\RQX�X\JXODQGÕ���dDOÕúPDGD�

EX�LNL�JUXS�DUDVÕQGD�JHQHO�YH�KDVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DUDúWÕUÕOGÕ��$\UÕFD�JHQHO�YH�KDVWDOÕNVÕ]�

VD÷NDOÕPÕ�HWNLOH\HQ�IDNW|UOHU�DUDúWÕUÕOGÕ��

%XOJXODU��+DVWDODUÕQ�RUWDODPD�\DúÕ������������LGL��RUWDODPD�WDNLS�V�UHVL�LVH�����������D\GÕ������

KDVWDQÕQ���¶VÕQD�QHRDGMXYDQ�NHPRWHUDSL�X\JXODQÕUNHQ�����KDVWD�SULPHU�FHUUDKL�JUXEXQGD\GÕ����

\ÕOOÕN�JHQHO�VD÷NDOÕP�QHRDGMXYDQ�NHPRWHUDSL�JUXEXQGD�������������D\���SULPHU�FHUUDKL�X\JXOD-

QDQ�JUXSWD�LVH�������������D\��RODUDN�EXOXQGX��S �������+DVWDOÕNVÕ]�VD÷NDOÕP�LVH�QHRDGMXYDQ�

alan grupta %48,2 (49,2 ay) bulunurken bu oran primer cerrahi grubu için %61,4 (67,7 ay) olarak 

KHVDSODQGÕ��S �������3ULPHU�FHUUDKL�\DSÕODQ�JUXEXQXQ�JHQHO�VD÷�NDOÕP�KÕ]Õ��QHRDGMXYDQ�NHPRWH-

UDSL�VRQUDVÕ�FHUUDKL�X\JXODQDQ�KDVWDODUGDQ�DQODPOÕ�RODUDN�\�NVHNWL��S ��������

6RQXo��dDOÕúPDPÕ]GD�VHUYLNDO� NDQVHUOL� KDVWDODUGD�X\JXODQDQ��� IDUNOÕ� WHGDYL� úHNOL� NDUúÕODúWÕUÕO-

PÕú�ROXS��SULPHU�RODUDN�UDGLNDO�KLVWHUHNWRPL�YH�OHQI�QRGX�GLVHNVL\RQX�\DSÕODQ�KDVWDODUGD�JHQHO�

VD÷NDOÕP�KÕ]ÕQÕQ��QHRDGMXYDQ�NHPRWHUDSL�VRQUDVÕ�UDGLNDO�KLVWHUHNWRPL�LOH�OHQI�QRGX�GLVHNVL\RQX�

X\JXODQDQ�KDVWDODUGDQ� LVWDWLNVHO�RODUDN�GDKD� L\L� ROGX÷X�VDSWDQPÕúWÕU��1HRDGMXYDQ�NHPRWHUDSL�

WHGDYLVL�ORNDO�LOHUL�HYUH�VHUYLNV�NDQVHUOL�KDVWDODUGD�VWDQGDUW�ELU�WHGDYL�úHNOL�ROPD\ÕS�oDOÕúPDPÕ]GD�

GD�JHQHO�YH�KDVWDOÕNVÕ]�VD÷NDOÕPD�HWNLVL�ROPDGÕ÷Õ�VDSWDQPÕúWÕU��1HRDGMXYDQ�NHPRWHUDSLQLQ�OHQI�

QRGX�WXWXOXPXQD�YH�W�P|U�oDSÕQD�HWNLVL�ROGX÷X�EXOXQPXúWXU��

$QDKWDU�NHOÕPHOHU��6HUYLNDO�NDQVHU��(YUH�,%����$����$���1HRDGMXYDQ�.HPRWHUDSL�
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BULGULAR

GEREÇ VE YÖNTEM

6HUYLNDO�NDQVHU�HQ�VÕN�J|U�OHQ�MLQHNRORMLN�PDOLJQLWHOHU�LoHULVLQ-
GH��o�QF��VÕUDGDGÕU��*OREDFDQ������YHULOHULQH�J|UH� LQVLGDQVÕ�
�������¶GLU������<DúDP�ER\X�VHUYLNDO�NDQVHUH�\DNDODQPD�ULVNL�
�����YH�PHGLDQ�J|U�OPH�\DúÕ���¶GLU�������

/RNDO�LOHUL�HYUH�VHUYLNDO�NDQVHU�YDNDODUÕQGD�LVH�VWDQGDUW�WHGDYL�
konkomitan cisplatin ve  radyoterapi ile brakiterapidir  (4) (5)  . 
1HRDGMXYDQ�NHPRWHUDSL�WHGDYLVL�VWDQGDUW�ROPD\ÕS�|]HOOLNOH�HYUH��
�%��YH��%�KDVWDODU�LoLQ�DOWHUQDWLI�WHGDYL�RODUDN�VXQXOPXúWXU������
(6) (7). 1990lardan itibaren neoadjuvan kemoterapi tedavisiyle 
LOJLOL�ELUoRN�oDOÕúPD�\DSÕOPÕúWÕU��

Neoadjuvan kemoterapi tedavisinin  tümör boyutunu, stromal 
LQYD]\RQ�GHULQOL÷LQL��SDUDPHWULDO�WXWXOXPXQX��OHQIRYDVNXOHU�DODQ�
LQYD]\RQXQX�YH�OHQI�QRGX�PHWDVWD]ÕQÕ��D]DOWWÕ÷Õ�VDSWDQPÕúWÕU�����
������������������ IDNDW�\LQH�GH�JHQHO�VD÷NDOÕPD�HWNLVLQLQ�EXOXQ-
PDGÕ÷Õ�J|VWHULOPLúWLU���������1HRDGMXYDQ�NHPRWHUDSL�WHGDYLVLQH�
\DQÕWVÕ]� ROJXODUGD� SURJUHV\RQ� J|U�OPHVL� LVH� WHGDYL� V�UHVLQLQ�
X]DPDVÕQD�QHGHQ�ROPXúWXU��+HPDWRORMLN�\DQ�HWNLOHU� LVH�QHRD-
GMXYDQ�NHPRWHUDSLQLQ�GL÷HU�GH]DYDQWDMÕGÕU��1HRDGMXYDQ�NHPR-
WHUDSLGH�HWNLQOL÷L�J|VWHULOPLú�YH�\D\JÕQ�RODUDN�NXOODQÕODQ�SODWLQ�
ED]OÕ�UHMLPGLU��������

� dDOÕúPDPÕ]ÕQ�DPDFÕ�ORNDO�LOHUL�HYUH�VHUYLNV�NDQVHUL�WD-
QÕVÕ�DOPÕú�QHRDGMXYDQ�NHPRWHUDSLGHQ�VRQUD�FHUUDKL�X\JXODQDQ�
KDVWDODU� LOH� SULPHU� RODUDN� FHUUDKL� \DSÕODQ� KDVWDODUÕQ� JHQHO� YH�
KDVWDOÕNVÕ]� VD÷NDOÕP� RUDQODUÕQÕ� NDUúÕODúWÕUPDNWÕ��$\UÕFD� QHRD-
GMXYDQ�NHPRWHUDSLQLQ� FHUUDKL� VRQUDVÕ�SDWRORMLN�EXOJXODUD�RODQ�
etkisi incelendi. 

%X�oDOÕúPD�ùXEDW�������2FDN������WDULKOHUL�DUDVÕQGD�%DúNHQW�
hQLYHUVLWHVL� $QNDUD� +DVWDQHVL� .DGÕQ� +DVWDOÕNODUÕ� YH� 'R÷XP�
$QD�%LOLP�'DOÕ�-LQHNRORMLN�2QNRORML�%|O�P�QGH�UHWURVSHNWLI�ROD-
UDN�\�U�W�OP�úW�U��ùXEDW������LOH�2FDN������WDULKOHUL�DUDVÕQGD�
WHGDYL�HGLOHQ�HYUH��%���$���$��VHUYLNV�NDQVHUOL�KDVWDODU�DUDú-
WÕUPD�NDSVDPÕQD�DOÕQGÕ��dDOÕúPD�UHWURVSHNWLI��LNL�JUXSOX�YH�WHN�
PHUNH]OL�RODUDN�WDVDUODQGÕ��

+DVWDODU�PHUNH]LPL]GH�MLQHNRORMLN�PXD\HQH��SDWRORML�VRQXoODUÕ�
YH�J|U�QW�OHPH�\|QWHPOHUL��05��&7�YH�3(7��LOH�EHUDEHU�GH÷HU-
OHQGLULOGL��7�P|U�ER\XWODUÕ��OHQI�QRGX�WXWXOXPODUÕ�LOH�SDUDPHWULXP�
WXWXOXPX�J|U�QW�OHPH�PHWRGODUÕQGDQ�ND\GHGLOGL��øOHUL�PXD\HQH�
JHUHNWLUHQ� KDVWDODUGD� JHQHO� DQHVWH]L� DOWÕQGD� SHOYLN� PXD\HQH�
\DSÕOGÕ�� �3RVWRSHUDWLI�SDWRORMLN�EXOJXODU�YH� W�P|U�ER\XWODUÕ� LVH�
SDWRORML�UDSRUODUÕQGDQ�ND\GHGLOGL��

+DVWDODUÕQ� W�P��),*2������HYUH��%���$�YH��%LGL��.OLQLN� HY-
UHOHQGLUPH� VRQUDVÕ� ROJXODU� �� JUXED� D\UÕOGÕ�� ��� ROJX\D� FHUUDKL�
|QFHVL� QHRDGMXYDQ� NHPRWHUDSL� SODQODQGÕ�� ��� KDVWDGD� SULPHU�
FHUUDKL�NDUDUÕ�DOÕQGÕ��1HRDGMXYDQ�NHPRWHUDSL��FHUUDKL�|QFHVLQ-
GH� �� KDIWD� DUD\OD� �� N�U� RODUDN� úHNLOGH� X\JXODQGÕ�� øODo� RODUDN�
3DNOLWDNVHO��6LVSODWLQ�YH�.DUERSODWLQ�YHULOGL�� �7RSODP�����KDV-
taya Radikal histerektomi ile bilateral pelvik ve paraaortik lenf 
QRGX�GLVHNVL\RQX�\DSÕOGÕ��&HUUDKL�VRQUDVÕ�\DSÕODQ�SDWRORMLN�GH-
÷HUOHQGLUPHGH�\�NVHN�ULVN�IDNW|U��EXOXQDQ�KDVWDODUD�DGMXYDQW�
tedavi kemoradyasyon veya radyoterapi eklendi. 

dDOÕúPDPÕ]GD�KDVWDOÕNVÕ]�VD÷NDOÕP���DPHOL\DW�WDULKL� LOH�EHOJH-
OHQPLú�LON�Q�NV�DUDVÕQGDNL�V�UH�RODUDN�WDQÕPODQGÕ���*HQHO�VD÷�
NDOÕP�LVH�LON�WDQÕ�WDULKL�LOH�VRQ�YL]LW�DUDVÕQGDNL�V�UH�RODUDN�|Oo�O-
G���2OJXODUÕQ�FHUUDKL�VRQUDVÕ�WDNLSOHUL�LON�ELU�VHQH�LoHULVLQGH�LNL�
D\GD�ELU��ELU�VHQH����VRQUDVÕ��o�D\GD�ELU�YH�VRQUDNL�VHQHOHUGH���
D\GD�ELU�SHOYLN�PXD\HQH��VPHDU�WHVWL�YH�J|U�QW�OHPH�LOH�GH÷HU-
OHQGLUPH�úHNOLQGH�SODQODQGÕ��

ù67$7ù.6(/�$1$/ù=��
$UDúWÕUPD�YHULVL� ³6366� �6WDWLVWLFDO�3DFNDJH� IRU�6RFLDO�6FLHQ-
FHV�� IRU�:LQGRZV� ����� �6366� ,QF�� &KLFDJR�� ,/�´� DUDFÕOÕ÷Õ\OD�
ELOJLVD\DU� RUWDPÕQD� \�NOHQGL� YH� GH÷HUOHQGLULOGL�� 7DQÕPOD\ÕFÕ�
istatistikler ortalama±standart sapma, ortanca (minimum-mak-
VLPXPX���IUHNDQV�GD÷ÕOÕPÕ�YH�\�]GH�RODUDN�VXQXOGX��.DWHJRULN�
GH÷LúNHQOHULQ� GH÷HUOHQGLUPHVLQGH�3HDUVRQ�.L�.DUH�7HVWL��<D-
WHV�'�]HOWPHOL�.L�.DUH�7HVWL��)LVKHU¶LQ�.HVLQ�7HVWL�YH�0F1HPDU�
7HVWL�X\JXODQGÕ��'H÷LúNHQOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�J|U-
VHO��KLVWRJUDP�YH�RODVÕOÕN�JUD¿NOHUL��YH�DQDOLWLN�\|QWHPOHU��.RO-
PRJRURY�6PLUQRY�6KDSLUR�:LON� 7HVWL�� NXOODQÕODUDN� LQFHOHQGL��
1RUPDO�GD÷ÕOÕPD�X\PD\DQ�GH÷LúNHQOHU� LoLQ�� LNL�ED÷ÕPVÕ]�JUXS�
DUDVÕQGDNL� DQODPOÕOÕNODUGD� 0DQQ�:KLWQH\� 8� 7HVWL�� LNL� ED÷ÕPOÕ�
JUXS� DUDVÕQGD�:LOFR[RQ� øúDUHWOL� 6ÕUDODU�7HVWL� LVWDWLVWLNVHO� \|Q-
WHP� RODUDN� X\JXODQGÕ�� 6D÷NDOÕPÕQ� WHN� GH÷LúNHQOL� DQDOL]OHUGH�
LQFHOHQPHVL�/RJ�5DQN�WHVWL\OH�\DSÕOGÕ��dRN�GH÷LúNHQOL�DQDOL]GH�
|QFHNL�DQDOL]OHUGH�EHOLUOHQHQ�RODVÕ�IDNW|UOHU�NXOODQÕODUDN�VD÷ND-
OÕPÕ�|QJ|UPHGHNL�ED÷ÕPVÕ]�HWNHQOHU�&R[�UHJUHV\RQ�DQDOL]L�NXO-
ODQÕODUDN� LQFHOHQGL��6D÷NDOÕP�KÕ]ODUÕ�.DSODQ�0HLHU� \|QWHPL\OH�
KHVDSODQGÕ�� øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
edildi.

2UWDODPD�\Dú�������������RUWDODPD�WDNLS�V�UHVL�����������D\GÕ��
6HUYLNV�EL\RSVLOHULQLQ������¶L��Q ����VTXDPR]�K�FUHOL�NDQVHUGL��
2UWDODPD�HNVL]H�HGLOHQ�SHOYLN� OHQI�QRGX�VD\ÕVÕ�����SDUDDRUWLN�
OHQI�QRGX�VD\ÕVÕ�LVH����LGL�

*ø5øù
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1HRDGMXYDQ�NHPRWHUDSL�DODQ�KDVWDODU�LOH�SULPHU�FHUUDKL�X\JXODQDQ�KDVWDODU�DUDVÕQGD�LQYD]\RQ�GHULQOL÷L��SDUDPHWULXP�LQYD]\RQX�YH�
SDUDPHWULDO�FHUUDKL�VÕQÕU�WXWXOXPX�DUDVÕQGD�IDUNOÕOÕN�\RNWX��S ������S �������S �������/HQIRYDVN�OHU�LQYD]\RQ��YDMHQ�YH�YDMLQDO�FHU-
UDKL�VÕQÕU�WXWXOXPODUÕ�KHU���JUXSWD�EHQ]HUGL��S ������S ������S �������$\UÕFD�OHQI�QRGX�WXWXOXPX��DGMXYDQ�WHGDYL�DOPD�GXUXPX��Q�NV�
YH�JUDGH�����NRPSOLNDV\RQODU�RUDQODUÕQGD�LNL�JUXS�DUDVÕQGD�EHQ]HUOLN�EXOXQPDNWD\GÕ��S �������S ������S ������S �������7DEOR�����

7DEOR����2OJXODUÕQ�3DWRORMLN�6RQXoODUÕ

+DVWDOÕNVÕ]�YH�JHQHO�VD÷�NDOÕPÕ�HWNLOH\HQ� IDNW|UOHULQ�EHOLUOHQPHVLQH�\|QHOLN�\DSÕODQ�FR[� UHJUHV\RQ�DQDOL]L�VRQXFX��QHRDGMXYDQ�
WHGDYL�DOPD�GXUXPXQXQ��SDUDPHWULXP��YDMHQ�YH�OHQI�QRGX�WXWXOXPXQXQ�JHQHO�VD÷�NDOÕPÕ�HWNLOH\HQ�ULVN�IDNW|UOHUL�ROGX÷X�J|U�OG���
+DVWDOÕNVÕ]�VD÷�NDOÕP�KÕ]ÕQÕ�LVH��OHQI�QRGX�WXWXOXPXQXQ�HWNLOHGL÷L�J|U�OG���7DEOR������

7DEOR����+DVWDOÕNVÕ]�6D÷NDOÕPÕ�(WNLOH\HQ�)DNW|UOHULQ�%HOLUOHQPHVLQH�<|QHOLN�7HN�YH�dRN�'H÷LúNHQOL�&2;�5HJUHV\RQ�$QDOL]L

7DEOR����*HQHO�6D÷NDOÕPÕ�(WNLOH\HQ�)DNW|UOHULQ�%HOLUOHQPHVLQH�<|QHOLN�7HN�YH�dRN�'H÷LúNHQOL�&2;�5HJUHV\RQ�$QDOL]L

*UXS��QHRDGMXYDQ�WHGDY൴�DOPD\DQ�

�Q ���

*UXS��QHRDGMXYDQ�WHGDY൴�DODQ�

�Q ���

S�GH÷HU൴

<Dú� ���������� ������������ 0,488

7DN൴S�V�UHV൴��D\�� ���������� �����������

Faktör 8Q൴YDU\DQW�$QDO൴] 0XOW൴YDU\DQW�DQDO൴]�
3�YDOXH� HR 95 CI 3�GH÷HU൴�

1$&7 0.1 1,57 0,84-2,91 0,155
3DUDPHWUÕDO�WXWXOXP� 0,057 1,74 0,69-4,37 0,240
9DMHQ�൴QYD]\RQX 0,128 1,50 0,75-3,02 0,250
/HQI�QRGX�൴QYD]\RQX 0,039 1,84 0,98-3,46 0,057
<Dú� 0,765
*UDY൴GD 0,601
3DU൴WH� 0,380
6൴JDUD� 0,231
+൴VWRORJ\� 0,731
,QYD]\RQ�GHU൴QO൴÷൴�

��������YV�������

7DP�NDW�YV�����

0,909

0,813
LVSI 0,173
$GMXYDQ

7HGDY൴�
0,204

Faktör 8Q൴YDU\DQW�DQDO൴]� 0XOW൴YDU\DQW�DQDO൴]�
3�YDOXH� HR 95 CL 3�GH÷HU൴�

1$&7 0,041 2,21 1,04-4,70 0,039
3DUDPHWUÕDO� WX-
WXOXP�

0,002 1,74 0,69-4,37 0,240

9DMHQ� ൴QYD]\R-
nu

0,016 1,73 0,78-3,89 0,178

Lenf nodu

൴QYD]\RQX

0,003 2,16 0,89-5,21 0,089
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�1HRDGMXYDQ�WHGDYLVL�|QFHVLQGH� OHQI�QRGX�WXWXOXPX�RODQ����KDVWDQÕQ������¶ÕQGD��Q ���� WHGDYL�VRQUDVÕQGD�GD�WXWXOXP�YDUNHQ�
WHGDYL�|QFHVL�OHQI�QRGX�WXWXOXPX�ROPD\DQ����KDVWDQÕQ������¶VLQGH��Q ����WHGDYL�VRQUDVÕ�OHQI�QRGX�WXWXOXPX�\RNWX��1HRDGMXYDQ�
WHGDYL�|QFHVL\OH�VRQUDVÕ�DUDVÕQGD�OHQI�QRGX�WXWXOXP�GXUXPX�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�IDUN�VDSWDQGÕ��S ��������7HGDYL�|QFHVL�
OHQI�QRGX� WXWXOXPX�RODQ�KDVWD�VD\ÕVÕ� WHGDYL�VRQUDVÕ�\DUÕ�\DUÕ\D�D]DOPÕúWÕ��'L÷HU� WDUDIWDQ�QHRDGMXYDQ� WHGDYL�|QFHVL�YH�VRQUDVÕ�
SDUDPHWULXP�YH�YDMHQ�WXWXOXPX�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�VDSWDQPDGÕ��S!�������7DEOR�����

7DEOR����1HRDGMXYDQ�7HGDYL�gQFHVL�YH�6RQUDVÕ�%D]Õ�.OLQLN�g]HOOLNOHULQ�'D÷ÕOÕPÕ

1HRDGMXYDQ�WHGDYL�DODQ�KDVWDODUÕQ�WHGDYL�|QFHVL�W�P|U�oDSÕ�RUWDQFDVÕ���������������FP�LNHQ�WHGDYL�VRQUDVÕ����������FP¶\GL��+DVWDOD-
UÕQ�WHGDYL�|QFHVL�YH�VRQUDVÕ�DUDVÕQGD�W�P|U�oDSÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQGÕ��S ��������.HPRWHUDSL�VRQUDVÕ�
W�P|U�oDSÕ�WHGDYL�|QFHVLQH�J|UH�DQODPOÕ�RODUDN�D]DOPÕúWÕ��

+DVWDODUÕQ���\ÕOOÕN�JHQHO�VD÷�NDOÕP�KÕ]Õ��������KDVWDOÕNVÕ]�VD÷�NDOÕP�KÕ]Õ�LVH������¶\GL��ùHNLO�����+DVWDODUÕQ�RUWDODPD�JHQHO�VD÷�
NDOÕP�YH�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHOHUL�VÕUDVÕ\OD�����������*$������������YH�����������*$������������D\GÕ���

øQFHOHQHQ�KDVWDODUGD���\ÕOOÕN�JHQHO�VD÷NDOÕP�KÕ]Õ�QHRDGMXYDQ�WHGDYL�DOPD\DQ�JUXSWD�������LNHQ�QHRDGMXYDQ�WHGDYL�DODQ�JUXSWD�EX�
RUDQ�������LGL����\ÕOOÕN�KDVWDOÕNVÕ]�VD÷NDOÕP�V�UHVL�LVH�QHRDGMXYDQ�WHGDYL�DOPD\DQ�JUXSWD�������LNHQ�WHGDYL�DODQ�ROJXODUGD�EX�RUDQ�
�����¶\GL��1HRDGMXYDQ�WHGDYL�DOPD\DQODUÕQ�RUWDODPD�JHQHO�VD÷NDOÕP�V�UHVL�����������*$������������D\��KDVWDOÕNVÕ]�RUWDODPD�

<Dú� 0,440
*UDY൴GD 0,622
3DU൴WH� 0,730
6൴JDUD�� 0,826
+൴VWRORM൴ 0,757
øQYD]\RQ�GHU൴Q-
O൴÷൴�

� � � ����� YV���
����

7DP� NDW� YV�
����

0,787

0,487

LVSI 0,060
$GMXYDQ

7HGDY൴�

0,925

(N=36)

Yok

1HRDGMXYDQ�7HGDY൴V൴�6RQUDVÕ

P9DU

6D\Õ���
� 6D\Õ���
�

Neoadjuvan 
7HGDY൴V൴� gQ-
FHV൴

3DUDPHWU൴XP�7XWXOXPX
Yok ��������� ��������

0,057
Var ��������� ���������
9DMHQ�7XWXOXPX
Yok ��������� ��������

0,791
9DU���VW����� �������� ��������
/HQI�1RGX�7XWXOXPX
Yok ��������� ��������

0,022
Var ��������� ���������


6DWÕU�\�]GHV൴
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VD÷�NDOÕP�V�UHVL�����������*$������������D\�LNHQ�QHRDGMXYDQ�
WHGDYL�DODQODUÕQ�RUWDODPD�JHQHO�VD÷�NDOÕP�

V�UHVL� ����� �����*$������������ D\�� KDVWDOÕNVÕ]� RUWDODPD� VD÷�
NDOÕP�V�UHVL�����������*$������������D\�LGL��

1HRDGMXYDQ�WHGDYL�DODQODU�LOH�DOPD\DQODUÕQ�JHQHO�VD÷�NDOÕP�KÕ]-
ODUÕ� DUDVÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ\NHQ� �S ��������
KDVWDOÕNVÕ]� VD÷� NDOÕP�KÕ]ODUÕ� EHQ]HUGL� �S ��������1HRDGMXYDQ�
WHGDYL�DOPD\DQODUÕQ�JHQHO�VD÷NDOÕP�KÕ]Õ�DODQODUGDQ�DQODPOÕ�ROD-
rak yüksekti

ùHNLO� ��� 1HRDGMXYDQ� 7HGDYL�$OPD� 'XUXPXQD�*|UH� *HQHO� YH�
+DVWDOÕNVÕ]�6D÷NDOÕP�+Õ]ODUÕ�

dDOÕúPDPÕ]GDNL� EXOJXODUD� J|UH� QHRDGMXYDQ� NHPRWHUDSL� DODQ�
JUXS� LOH� DOPD\DQ� JUXS� NDUúÕODúWÕUÕOGÕ÷ÕQGD� DODQ� JUXEXQ� JHQHO�
VD÷NDOÕPÕ������KDVWDOÕNVÕ]�VD÷NDOÕPÕ������D\�RODUDN��DOPD\DQ�
JUXEXQ�LVH�JHQHO�VD÷NDOÕPÕ������KDVWDOÕNVÕ]�VD÷NDOÕPÕ������D\��
RODUDN�EXOXQPXúWXU��1HRDGMXYDQ�NHPRWHUDSL�WHGDYLVLQLQ�JHQHO�
YH�KDVWDOÕNVÕ]�VD÷NDOÕPD�HWNLVL�LVWDWLNVHO�RODUDN�J|VWHULOHPHPLú-
WLU��1HRDGMXYDQ�NHPRWHUDSL�WHGDYLVL�DODQ�KDVWDODUÕQ�JHQHO�VD÷-
NDOÕPÕ�DQODPOÕ�RODUDN�GDKD�G�ú�N�EXOXQPXúWXU�

Japon jinekolojik onkoloji grubunun lokal ileri evre servikal 
NDQVHU� YDNDODUÕQGD� \DSWÕ÷Õ� oDOÕúPDGD� oDOÕúPDPÕ]GD� ROGX÷X�
JLEL�QHRDGMXYDQ�NHPRWHUDSL�VRQUDVÕ�FHUUDKL�\DSÕODQ�YH�SULPHU�
WHGDYL�RODUDN�FHUUDKL�\DSÕODQ���JUXS�WRSODP�����KDVWD�NDUúÕODú-
WÕUÕOPÕúWÕU��%X�oDOÕúPDGDQ�IDUNOÕ�RODUDN�NHPRWHUDSL�UHMLPL�RODUDN�
%203��EOHRPLVLQ��YLQNULVWLQ��PLWRPLVLQ��VLVSODWLQ��WHGDYLVL�X\JX-
ODQPÕúWÕU��dDOÕúPDGD���JUXS�KDVWD�DUDVÕQGD�EL]LP�oDOÕúPDPÕ]-
GDQ�IDUNOÕ�RODUDN���JUXS�DUDVÕQGD�JHQHO�VD÷NDOÕPGD�DQODPOÕ�ELU�
IDUN�EXOXQDPDPÕúWÕU���������

�����KDVWDQÕQ�LQFHOHQGL÷L�ELU�PHWD�DQDOL]GH�QHRDGMXYDQ�NHPR-
WHUDSL�VRQUDVÕ�RSHUDV\RQ�LOH�NHPRUDG\DV\RQ�WHGDYLVL�NDUúÕODúWÕ-
UÕOPÕú�ROXS�EX�YDNDODUGD�GD�QHRDGMXYDQ�NHPRWHUDSL�WHGDYLVLQLQ�
JHQHO� VD÷NDOÕPD� KHUKDQJL� ELU� ID\GD� VD÷ODPDGÕ÷Õ� EHOLUWLOPLúWLU��
������ ����� ROJXQXQ� GH÷HUOHQGLULOGL÷L� ELU� EDúND� PHWD�DQDOL]GH�
LVH�QHRDGMXYDQ�NHPRWHUDSLQLQ�GDKD�X]XQ�KDVWDOÕNVÕ]�VD÷NDOÕP-
OD�LOLúNLVLQLQ�J|VWHULOHPHGL÷L�IDNDW�\LQH�GH�ORNDO�LOHUL�HYUH�VHUYLNDO�
NDQVHUGH�NDEXO�HGLOHELOLU�ROGX÷XQGDQ�EDKVHGLOPLúWLU��$\QÕ�PH-
WD�DQDOL]GH� �QHRDGMXYDQ�NHPRWHUDSL� WHGDYL�NDUDUÕQÕQ�FHUUDKÕQ�
WHFUXEH�YH�NOLQLN�J|U�ú�QH�J|UH�DOÕQPDVÕ�JHUHNWL÷LQGHQ�EDKVH-
GLOPLúWLU�����

/HQI�QRGX� WXWXOXPX�VHUYLNDO�NDQVHU� LoLQ�HQ�|QHPOL�SURJQRVWLN�
IDNW|UOHUGHQ�ELUL�ROPDNOD�EHUDEHU�KHP�KDVWDOÕNVÕ]�KHP�GH�JHQHO�
VD÷NDOÕPÕ�HWNLOHGL÷L�J|VWHUHQ�ELUoRN�oDOÕúPD�YH�\D\ÕQ�PHYFXW-
WXU�� dDOÕúPDPÕ]GD� QHRDGMXYDQ� WHGDYL� |QFHVL� YH� VRQUDVÕQGD�
SDUDPHWULXP��YDMHQ��OHQI�QRGX�WXWXOXPODUÕ�YH�W�P|U�oDSODUÕ�NDU-
úÕODúWÕUÕOPÕú�ROXS�� OHQI�QRGX� WXWXOXPODUÕ�DoÕVÕQGDQ�DQODPOÕ� IDUN�
EXOXQPXúWXU�� /LWHUDWXUGH� oDOÕúPDPÕ]D� EHQ]HU� RODUDN� � QHRDG-
MXYDQ� NHPRWHUDSL� DOGÕNWDQ� VRQUD� UDGLNDO� KLVWHUHNWRPL� \DSÕODQ�
YDNDODUGD��OHQI�QRGX�WXWXOXPXQXQ�YH�PLNURPHWDVWD]ODUÕQ�D]DO-
GÕ÷ÕQÕ�EHOLUWHQ�oDOÕúPDODU�YDUGÕU�����������/HQI�QRGX�WXWXOXPXQXQ�
VHUYLNV�NDQVHULQGHNL�|QHPL�DoÕVÕQGDQ�QHRDGMXYDQ�NHPRWHUDSL-
QLQ�OHQI�QRGODUÕQD�RODQ�HWNLVLQLQ�GDKD�E�\�N�SURVSHNWLI�YDNDODUOD�
incelenebilir. 

7$57,ù0$
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�� /RNDO�LOHUL�VHUYLNDO�NDQVHU�WDQÕOÕ�����KDVWDQÕQ�LQFHOHQ-
GL÷L� ELU� oDOÕúPDGD� QHRDGMXYDQ� NHPRWHUDSL� VRQUDVÕ� FHUUDKL� LOH�
SULPHU� FHUUDKL� VHoHQH÷L� NDUúÕODúWÕUÕOPÕú� YH� DUDúWÕUPDPÕ]GDQ�
IDUNOÕ� RODUDN� OHQIRYDVNXOHU� DODQ� WXWXOXPXQXQ� YH� GHULQ� VWURPDO�
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ABSTRACT

Objective: About 70% of women with polycystic ovary syndrome (PCOS) have insulin resistance 

and related metabolic disorders but the underlying mechanism leading to insulin resistance re-

main unknown. Betatrophin is a protein expressed in the liver and adipose tissue that has been 

IRXQG�WR�EH�UHODWHG�WR�LQVXOLQ�UHVLVWDQFH�DQG�ȕ�FHOO�SUROLIHUDWLRQ��7KH�DLP�RI�WKLV�VWXG\�LV�HYDOXDWH�

the circulating betatrophin level in PCOS cases and to investigate its relationship with obesity 

and insulin resistance.    

Methods: In this prospective cross-sectional study circulating betatrophin levels were measured 

LQ����3&26�FDVHV�ZLWK�OHDQ�DQG����RYHUZHLJKW��REHVH�3&26�FDVHV��%0,�����XVLQJ�VSHVL¿F�

enzyme-linked immunosorbent assay kits. Betatrophin levels, antropometric measurements, 

IDVWLQJ�EORRG�JOXFRVH�� ����KRXU�SRVW�JOXFRVH� ORDG�EORRG�JOXFRVH�DQG�KRPHRVWDVLV�PRGHO�DV-

sessment of insulin resistance (HOMA-IR) values were compared.

5HVXOWV��&LUFXODWLQJ�EHWDWURSKLQ�OHYHOV�RI�WKH�OHDQ�3&26�JURXS�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�

KLJKHU�WKDQ�WKH�RYHUZHLJKW�REHVH�3&26�JURXS��S ��������7KHUH�ZHUH�QR�VLJQL¿FDQW�DVVRFLDWLRQ�

between betatrophin and HOMA-IR levels.

&RQFOXVLRQV�%HWDWURSKLQ�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�RYHUZHLJKW�REHVH�JURXS�WKDQ�

in the lean PCOS  group. Since the role of betatrophin in PCOS and insulin resistance has not 

EHHQ�VXI¿FLHQWO\�FODUL¿HG�� LW�FDQ�EH�VDLG�WKDW� LW� LV�QRW�D�JRRG�SUHGLFWRU�RI� LQVXOLQ�UHVLVWDQFH�LQ�

PCOS patients.

Key words: Betatrophin; PCOS; obesity; insulin resistance;metabolic syndrome

ÖZ

$PDo��3ROLNLVWLN�RYHU�VHQGURPOX� �3.26��NDGÕQODUÕQ�\DNODúÕN����¶LQGH� LQV�OLQ�GLUHQFL�YH�EXQD�

ED÷OÕ�PHWDEROLN�ER]XNOXNODU�YDUGÕU��DQFDN�LQV�OLQ�GLUHQFLQH�\RO�DoDQ�DOWWD�\DWDQ�PHNDQL]PD�EL-

OLQPHPHNWHGLU��%HWDWUR¿Q��NDUDFL÷HUGH�YH�\D÷�GRNXVXQGD�HNVSUHVH�HGLOHQ�YH�LQV�OLQ�GLUHQFL�YH�

ȕ�K�FUH�SUROLIHUDV\RQX�LOH�LOLúNLOL�ROGX÷X�EXOXQDQ�ELU�SURWHLQGLU��%X�oDOÕúPDQÕQ�DPDFÕ��3.26�ROJX-

ODUÕQGD�GRODúÕPGDNL�EHWDWUR¿Q�G�]H\LQL�GH÷HUOHQGLUPHN�YH�REH]LWH�YH�LQV�OLQ�GLUHQFL�LOH�LOLúNLVLQL�

DUDúWÕUPDNWÕU�

<|QWHPOHU�� %X� SURVSHNWLI� NHVLWVHO� oDOÕúPDGD�� (/ø6$� WHVW� NLWOHUL� NXOODQÕODUDN� QRUPR�D÷ÕUOÕNOÕ� ����

WDQH�3&26�YDNDVÕQGD�YH���� WDQH� � ID]OD�NLOROX�REH]�3&26�YDNDVÕQGD� �%0,�����GRODúDQ�EH-
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�+20$�,5��GH÷HUOHUL�NDUúÕODúWÕUÕOGÕ�
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MATERIALS AND METHOD

INTRODUCTION

PCOS is the most common endocrine disorder in the fertile fe-
male age group and hyperandrogenism,oligoanovulation, and 
polycystic ovarian morphology are the main features of dise-
DVH�������7KHVH� IHDWXUHV�DUH� UHODWHG� WR� IXWXUH�PHWDEROLF� ULVNV�
for the patient such as obesity, insulin resistance (IR), glucose 
LQWROHUDQFH��GLDEHWHV�DQG�PHWDEROLF�V\QGURPH��������7KH�SDW-
hogenesis of PCOS is not clear today. According to studies, 
insulin resistance and hyperinsulinemia have been found toget-
KHU�LQ�REHVH�3&26�����������,QVXOLQ�UHVLVWDQFH�LV�WKRXJKW�WR�EH�
responsible for hormonal and metabolic disorders observed in 
PCOS. PCOS has two phenotypes, obese and normal weight, 
the latter being a much less common presentation of the synd-
rome(7). 

Betatrophin is a protein originated from liver and adipose tissue 
known in the following names refeeding-induced fat and liver 
SURWHLQ�5,)/� �������� OLSDVLQ� ������� �RU�DW\SLFDO�DQJLRSRHWLQ�OLNH�
SURWHLQ��� �$1*3/7��� �������� ,W� LV�D�QRYHO�JOXFROLSLG�PHWDEROLF�
regulation factor and plays a key role in insulin metabolism by 
controlling beta cell proliferation in pancreatic beta cell islets  in 
PLFH���������,W�LV�DOVR�UHODWHG�ZLWK�JOXFRVH�KRPHRVWDVLV�DQG�OLSLG�
PHWDEROLVP�E\� WDNLQJ�GXDO� UROHV� ��������� ,Q�KXPDQV�� WKH� UROH�
of betatrophin in glucose metabolism is controversial. Several 
reports indicated that betatrophin levels were increased in insu-
OLQ�UHVLVWDQFH������REHVLW\�DQG�W\SH���GLDEHWHV���������ZKHUHDV�
RWKHU�GDWD�FODLPV�WKH�RSSRVLWH���������� �%HWDWURSKLQ�ZDV�DOVR�
investigated in PCOS patients in comparison with non-PCOS 
KHDOWK\�ZRPHQ��������������0RVW�RI�WKH�VWXGLHV�DQG�D�FXUUHQW�
PHWD�DQDO\VLV� ����� � UHYHDOHG� WKH�EHWDWURSKLQ� OHYHOV� LQFUHDVHG�
in PCOS patients as compared to non-PCOS cases and these 
sudies showed a positive correlation between serum betatrop-
KLQ�FRQFHQWUDWLRQ�DQG�+20$�,5�LQ�ZRPHQ�ZLWK�3&26�������2Q�
the contrary some other studies showed that a negative cor-
relation between fasting serum betatrophin concentration and 
+20$�,5�������

7KH�DLP�RI� WKH�SUHVHQW�VWXG\�ZDV� WR�FRPSDUH� WKH�VHUXP�EH-
tatrophin levels in patients with overweight/obese and normal 
weight PCOS and and to investigate the relationship between 
betatrophin and insulin resistance.

A total of 73 reproductive age women with PCOS according 
WR������5RWWHUGDP�(6+5(�$650�3&26�&RQVHQVXV�:RUNV-

hop Group diagnostic criteria  were included in this prospec-
WLYH� FURVV�VHFWLRQDO� VWXG\������ 3DWLHQWV� ZHUH� UHFUXLWHG� IURP�
WKH� 5HSURGXFWLYH� (QGRFULQRORJ\� &OLQLF� RI� =HNDL� 7DKLU� %XUDN�
:RPHQ¶V��+HDOWK�DQG�5HVHDUFK��+RVSLWDO��7KLV�VWXG\�ZDV�DS-
proved by the Institutional Review Board of the aforementioned 
hospital. Informed consent was obtained from every included 
patient.

([FOXVLRQ�FULWHULD�LQFOXGHG�WKH�IROORZLQJ��3UHJQDQF\�DQG�EUHDVW-
feeding, morbid obesity, an additional systemic disease (i.e.,h-
yperprolactinemia, thyroid dysfunction, hypertension, liver or 
NLGQH\�GLVHDVHV��FDUGLRYDVFXODU�GLVHDVH��G\VOLSLGHPLD�� W\SH���
RU�W\SH���GLDEHWHV��FKURQLF�RU�DFXWH�LQIHFWLRQ�ZLWKLQ�WKH�SUHYL-
ous 30 days),  smoking, and using hormonal contraception or 
antiandrogen therapy.  

7KH� SDWLHQWV�ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR� WKHLU�
%0,�YDOXHV���*URXS���FRQVLVWHG�RI�OHDQ���%0,����NJ�P���3&26�
FDVHV��Q ����DQG�*URXS����Q ����FRQVLVWHG�RI�RYHUZHLJKW�REH-
VH��%0,�����NJ�P���3&26�FDVHV���

:DLVW�WR�KLS�UDWLR�:+5���IDVWLQJ�EORRG�JOXFRVH��)%*��DQG�IDV-
ting insulin(FI), serum betatrophin concentrations at baseline 
were estimated. Blood samples were obtained after fasting 
RYHUQLJKW�IRU�DW�OHDVW����KRXUV��

7KH�PRGL¿HG��)HUULPDQ�*DOOZH\�VFRUH�IRU�WKH�GHWHFWLRQ�RI�KLUVL-
tismus was obtained in all patients. A score of 8 and above was 
FRQVLGHUHG�VLJQL¿FDQW�IRU�KLUVXWPXV��������

$���K�RUDO�JOXFRVH�WROHUDQFH�WHVW�ZDV�XVHG�WR�HYDOXDWH�LPSDLUHG�
IDVWLQJ�JOXFRVH��,)*��DQG�LPSDLUHG�JOXFRVH�WROHUDQFH��,*7��WKDW�
UHYHDOV�WKH�SUHVHQFH�RI�,5�LQ�FOLQLFDO�SUDFWLFH���$IWHU�D����K�RYHU-
night fasting, participants ingested 75 g glucose, and glucose 
and insulin concentrations were determined at baseline and af-
WHU�����PLQ���)DVWLQJ�JOXFRVH�ZDV�PHDVXUHG�XVLQJ�D�JOXFRVH�
R[LGDVH�DVVD\�� ,PSDLUHG�JOXFRVH�WROHUDQFH��,*7��ZDV�GH¿QHG�
DV� WZR�KRXU�JOXFRVH� OHYHOV�RI����� WR�����PJ�G/�� ,QVXOLQ�ZDV�
measured by the immunoradiometric method. 

Homeostasis model assessment insulin resistance (HOMA-IR) 
ZDV� FDOFXODWHG� XVLQJ� WKLV� IRUPXOD�� IDVWLQJ� JOXFRVH� �PJ�G/�� [�
IDVWLQJ�LQVXOLQ��P8�/�������$�+20$�,5�YDOXH�RI�����ZDV�WDNHQ�
DV�D�FXW�RII�SRLQW�������$OO�UHVXOWV�ZHUH�FRPSDUHG�EHWZHHQ�WKH�
groups.

Fasting  maternal blood samples were obtained from the mot-
her in the form of venous blood .             Serum samples were 
VHSDUDWHG�E\�FHQWULIXJDWLRQ�DW������UHYROXWLRQV�PLQ�������J��IRU�
���PLQ�ZLWKLQ���±���PLQ�RI�EORRG�VDPSOLQJ��7KH\�ZHUH�IUR]HQ�
LPPHGLDWHO\�DQG�NHSW�DW������&�XQWLO�¿QDO�DQDO\VLV�
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RESULTS

Serum betatrophin levels was detected by enzyme-linked im-
PXQRVRUEHQW� DVVD\V� �&+(0:(//� ������ $/*(1�� (/,6$��
XVLQJ�FRPPHUFLDOO\�DYDLODEOH�NLW��+XPDQ�EHWDWURSKLQ��</�%LRQW��
(/,6$���LQ�GXSOLFDWH��5HVXOWV�ZHUH�UHSRUWHG�DV�QJ�/��,QWUDDVVD\�
DQG�LQWHUDVVD\��&9��&RHI¿FLHQW�9DULDWLRQ��YDOXHV�DUH�JLYHQ�DV�
�����������UHVSHFWLYHO\�

Statistical Analysis
 Statistical analyses were perfrmed with IBM SPSS (Statisti-
FDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV�� VRIWZDUH�� YHUVLRQ� ����� �KW-
tps://www.ibm.com/support/pages/how-cite-ibm-spss-statis-
WLFV�RU�HDUOLHU�YHUVLRQV�VSVV��� 7KH� QRUPDOLW\� RI� WKH� GDWD� ZDV�
evaluated for all of the quantitative variables by using the 
.ROPRJRURY±6PLUQRY� WHVW��DQG� WKH�GHVFULSWLYH�VWDWLVWLFV�ZHUH�
H[SUHVVHG�DV� WKH�0HDQ�6WDQGDUG�GHYLDWLRQ�RU�PHGLDQ� �PLQ±
PD[���:KHQ�WKH�GDWD�ZHUH�QRW�QRUPDOO\�GLVWULEXWHG��D�0DQQ±
:KLWQH\�8�WHVW�ZDV�XVHG�WR�FRPSDUH�WKH�WZR�JURXSV��7KH�FRP-
parison between the categorical variables was performed using 
WKH�&KL�VTXDUH� WHVW� �DQG�S������ZDV�DFFHSWHG�DV�VLJQL¿FDQW��
0XOWLSOH� /LQHHU� � 5HJUHVVLRQ� DQDOLVLV� ZDV� XVHG� WR� GHWHUPLQH�
the variables affecting betatrophin. In this regression model, 
EHWDWURSKLQ�ZDV�WDNHQ�DV�WKH�GHSHQGHQW�YDULDEOH��$JH��:+5��
+20$�,5��%0,�DQG�,*77�ZHUH�WDNHQ�DV�LQGHSHQGHQW�YDULDEOHV�

Power analysis was performed using G-power software 
�*�SRZHU�Y���������8QLYHUVLWDW�.LHO��.LHO��*HUPDQ\���'LIIHUHQFH�
between two independent means (two groups) power analysis 
demonstrated that we achieved a power of  0.80 with a 5% level 
RI�VLJQL¿FDQFH��$FFRUGLQJO\�����SDWLHQWV�IURP�HDFK�JURXS�ZHUH�
VXI¿FLHQW�7KLV�DQDO\VLV�ZDV�SHUIRUPHG�EHWZHHQ�WKH�WZR�JURXSV�
using comparison of the Betatrophin values.

$�WRWDO�RI����FDVHV�ZHUH� LQFOXGHG��0HDQ�DJH��%0,�DQG�:+5�
YDOXHV�RI�SDUWLFLSDQWV�ZHUH����������\HDUV������������NJ�P��
DQG�����������UHVSHFWLYHO\��PHDQ�WRWDO�WHVWRVWHURQH�FRQFHQW-
ration,  mean baseline plasma glucose concentrations, mean 
EORRG�JOXFRVH�YDOXHV�RI��� �KRXU�SRVW�JOXFRVH� ORDG�DQG�PHDQ�
+20$�,5� YDOXHV� ZHUH� ����� ����� QJ�P/�� ��������� PJ�GO��
���������PJ�GO�DQG����������UHVSHFWLYHO\�� �0HDQ�EHWDWURSKLQ�
OHYHO�DQG�ZHUH�IRXQG����������QJ�/��2QO\�����RI�WKH�DOO�FDVHV�
had a mFG score of 8 and above.

:KHQ� WKH� JURXSV� ZHUH� FRPSDUHG�� VXEMHFWV� ZLWK� RYHUZHLJKW�
REHVH�3&26�KDG�D�VLJQL¿FDQWO\�KLJKHU�),��SODVPD�JOXFRVH�RI���
�KRXU�SRVW�JOXFRVH�ORDG��+20$�,5�DQG�:+5�YDOXHV��7KH�FLU-
culating betatrophin concentration was higher in the lean PCOS 

SDWLHQWV�WKDQ�LQ�RYHUZHLJKW�REHVH�3&26�SDWLHQWV������������
QJ�/�YV�������������QJ�/��S �������7KH�FOLQLFDO�DQG�ELRFKHPL-
FDO�FKDUDFWHULVWLFV�RI�WKH�VWXGLHG�JURXSV�DUH�SUHVHQWHG�LQ�7DEOH�
��

7DEOH�����7KH�FOLQLFDO�DQG�ELRFKHPLFDO�FKDUDFWHULVWLFV�RI�WKH�VWX-
died groups

7R�IXUWKHU�H[SORUH�WKH�DVVRFLDWLRQ�RI�SODVPD�EHWDWURSKLQ� OHYHO�
with metabolic characteristics, groups were divided into two su-
E�JURXSV�DFFRUGLQJ�WR�:+5����K�SRVW�JOXFRVH�ORDG�EORRG�JOX-
cose and HOMA-IR values. In 80 % of the overweight/obese 
3&26�JURXS��:+5�ZDV�DERYH�������&RPSDULVRQ�RI�WKH�:+5��
��KRXU�SRVW�JOXFRVH�ORDG�EORRG�JOXFRVH�DQG�+20$�,5�YDOXHV�
in normal weight and overweight/obese PCOS are presented 
LQ�7DEOH���

Mean±SD Lean PCOS

(n=35)

2YHUZH൴JKW�REHVH�

PCOS

(n=38)

P value

Age(year)
22,26 ± 3,9

 

24,7±   4,5 0,016

WHR 
0,8 ±  0,2  1,02  ±1, 5 0,000

FBG (mg/dl)

 

90 ±7,2  93   ± 7,6

 

0,140

FI(mIU/mL)

 

9,2±3,3  13,6±8,9

 

0,005

2-hour post-glucose load 

blood glucose (mg/dl)  98 ± 19,6

 

114±24,7  0,004

HOMA-IR 

 

2,1±0,8

 

3,1±2,1  0,008

%HWDWURSK൴Q�QJ�/�

 

1421,4±1279

 

691,8±996
 0,023

6'��6WDQGDUG�GHY൴DW൴RQV�%0,��%RG\�PDVV�൴QGH[�:+5��:D൴VW�+൴S�5DW൴R�)%*��)DVW൴QJ�

%ORRG�*OXFRVH��

),��)DVW൴QJ�ÕQVXOLQ��+20$�,5��+RPHRVWDV൴V�0RGHO�$VVHVVPHQW�,QVXO൴Q�UHV൴VWDQFH����

&O൴Q൴FDO�൴QGH[HV�Z൴WK�V൴JQ൴I൴FDQW�G൴൵HUHQFHV��3���������DUH�൴Q�EROG�
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7DEOH����&RPSDULVRQ�RI�WKH�:+5����KRXU�SRVW�JOXFRVH�ORDG�EOR-
od glucose and HOMA-IR values in normal weight and overwe-
ight/obese PCOS

,W�ZDV�IRXQG�WKDW�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
LQ�FLUFXODWLQJ�EHWDWURSKLQ�OHYHOV�RI�WKRVH�ZLWK�:+5�EHORZ�DQG�
DERYH�������S ��������,Q�WHUPV�RI�VHUXP�EHWDWURSKLQ�FRQFHQWUD-
WLRQV��QR�VLJQL¿FDQW�DVVRFLDWLRQ�ZDV�IRXQG�EHWZHHQ�WKRVH�ZLWK�
���KRXU�SRVW�JOXFRVH�ORDG������DQG�WKRVH�ZLWK�������S ��������
7KHUH�ZDV�QR�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�+20$�,5�YDOXHV�
�EHORZ�DQG�DERYH�������DQG�FLUFXODWLQJ�EHWDWURSKLQ�FRQFHQWUD-
WLRQV� �S ��������$VVRFLDWLRQV� RI� FOLQLFDO� DQG� ODERUDWRU\� SDUD-
meters with serum betatrophin concentration are presented in 
7DEOH���

7DEOH����$VVRFLDWLRQ�RI�HYDOXDWHG�SDUDPHWHUV�ZLWK�VHUXP�EHWDW-
rophin concentration

Considering all the other factors affecting circulating betatrop-

hin concentration according to Anova regression analysis, it 
was concluded that serum betatrophin concentration decrea-
VHG�ZLWK� LQFUHDVLQJ�DJH�DQG�:+5��S� �������DQG�S� ��������
UHVSHFWLYHO\��� 7KH� YDULDEOHV� DIIHFWLQJ� FLUFXODWLQJ� EHWDWURSKLQ�
FRQFHQWUDWLRQ�DUH�SUHVHQWHG�LQ�7DEOH���

Table 4.  Regression analysis of the variables affecting circu-
lating betatrophin concentration:  standardized regression  co-
HI¿FLHQWV

 

In the present study, circulating betatrophin concentrations 
ZHUH�IRXQG�VLJQL¿FDQWO\� ORZHU� LQ� WKH�RYHUZHLJKW�REHVH�3&26�
group compared to the lean PCOS group. Additionally, circu-
lating betatrophin concentrations in groups were found similar 
DFFRUGLQJ�WR�WKH�)%*����KRXU�SRVW�JOXFRVH�ORDG�EORRG�JOXFRVH��
+20$�,5� DQG�:+5� YDOXHV��&RQVLGHULQJ� DOO� WKH� IDFWRUV� DIIH-
cting circulating betatrophin concentration, it was found that 
serum betatrophin concentration correlates only with age and 
:+5��

Previous studies have shown that betatrophin, a protein-de-
rived hormone produced from liver and adipose tissue, plays 
a role in insulin secretion by pancreatic islet cell induction 
����������,Q�DGGLWLRQ��EHWDWURSKLQ�LV�QRW�RQO\�LQYROYHG�LQ�JOXFRVH�
PHWDEROLVP�EXW�DOVR�LQ�OLSRSURWHLQ�PHWDEROLVP���������,Q�DQLPDO�
studies, betatrophin was found to increase insulin production 
DQG�UHJXODWH�JOXFRVH�PHWDEROLVP�E\�EHWD�FHOO�SUROLIHUDWLRQ������
and circulating betatrophin was found to be higher in patients 
ZLWK�W\SH���GLDEHWHV����������,Q�WKH�JHVWDWLRQDO�GLDEHWHV�JURXS��
betatrophin was found to be high in the third trimester if the 

Lean PCOS

(n=35)

2YHUZH൴JKW�REH�

VH�3&26

(n=38)

P value

:D൴VW�WR�K൴S�UDW൴R

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

�����

�������Q ���

�����Q ��

�������Q ���

�����Q ���
0.008

2-hour post-glucose load 

blood glucose (mg/dl)

����

����

�������Q ���

�����Q ��

�������Q ���

�����Q ��
�����

HOMA-IR

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

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

��������Q ����

���������Q �������������������������������������������

���������Q ���

��������Q ��� �����

+20$�,5��+RPHRVWDV൴V�0RGHO�$VVHVVPHQW�,QVXO൴Q�
UHV൴VWDQFH����3�YDOXHV�൴Q�EROG�DUH�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��S������

6WDQGDUG൴]HG��

&RH൵൴F൴HQWV
3��YDOXHV

Age ����� 0.008

2-hour post-glucose 

load blood glucose 

(mg/dl)
���� �����

HOMA-IR ���� �����

WHR ����� 0.049

BMI(kg/m2 ) ����� �����

3�YDOXHV�൴Q�EROG�DUH�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��S������

DISCUSSION

Mean±SD Serum betatrophin con-
centration
( ng/L)

P 
value

Waist-to-hip ratio
<0.85(n=53)
≥0.85  (n=20)

1214±1249
583±892

97

2-hour post-glucose load 
blood glucose (mg/dl)
<140  (n=65)                                                                                                                                          
      
≥140 (n=8)

1090±1214
647±946

230

HOMA-IR
<2.5   (n=44)                                                                              
≥2.5   (n=29)

1290±1379
877.9±1032

420

BMI(kg/m2)
<25  (n=35)                                                                          
≥25   (n=38)

1421±1279
691±996

23
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SUHJQDQW�ZHUH�RYHUZHLJKW���������

According to the in vivo and in vitro studies it has been emp-
hasized that the regulation of betatrophin is a useful marker for 
LQVXOLQ�UHVLVWDQFH�DQG�PHWDEROLF�GLVHDVHV�������&LUFXODWLQJ�EH-
tatrophin has also been examined in PCOS patients. Available 
VWXGLHV� LQ� WKH� OLWHUDWXUH� KDYH� UHSRUWHG� FRQÀLFWLQJ� UHVXOWV�ZLWK�
HOHYDWHG����������GHFUHDVHG�RU�VLPLODU��������VHUXP�FRQFHQWUD-
tions of betatrophin in PCOS patients as compared to controls. 

In some studies, serum concentration of betatrophin has been 
found to be associated with IR and metabolic syndrome in 
PCOS patients regardless of being obese or lean (8,35). On 
the contrary, in the study of Kahraman et al., it was stated that 
in PCOS patients had no relation to insulin resistance and cir-
culating betatrophin concentration Conversely, in the study of 
.DKUDPDQ�HW�DO���QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
VHUXP�FLUFXODWLQJ�EHWDWURSKLQ�DQG� LQVXOLQ� UHVLVWDQFH� � ����� ,Q�D�
different study exploring the association of betatrophin levels 
with metabolic parameters in lean and overweight/obese wo-
men with and without PCOS, it was found that betatrophin 
level was higher in lean PCOS with compared to overweight/
REHVH�3&26��7KH�DXWKRUV�ZHUH�VWDWHG�WKDW�WKH�UHDVRQ�IRU�WKLV�
contradictory situation may be due to different metabolic types 
RI�3&26�����$V�D�UHVXOW�RI�D�FXUUHQW�PHWD�DQDO\VLV�RI����VWX-
GLHV��FLUFXODWLQJ�EHWDWURSKLQ�ZDV�VLJQL¿FDQWO\�KLJKHU� LQ�3&26�
patients than non-PCOS controls most likely regardless of lean 
RU�REHVH�%0,��������

In this meta-analysis, according to the results of subgroup 
analysis, it was found that the increased betatrophin concentra-
tions were basically due to the presence of PCOS, regardless 
of BMI. In addition, this meta-analysis suggests that elevated 
betatrophin levels in PCOS become more prominent with hig-
her age and IR.      

Since betatrophin levels were found to be different in patients 
with PCOS compared to normal individuals in previous studies, 
we only included obese and normal weight patients with PCOS 
in this study. Furthermore, based on the hypothesis that the 
dominant expression site of betatrophin is in adipose tissue, we 
divided our study population into two groups according to their 
BMI values and compared lean and overweight/obese PCOS 
cases. As a result of our study, betatrophin concentration was 
IRXQG� WR� EH� VWDWLVWLFDOO\� VLJQL¿FDQWO\� ORZHU� LQ� WKH� RYHUZHLJKW�
obese PCOS group compared to the lean group. Similarly, in a 
SURVSHFWLYH�FURVV�VHFWLRQDO�VWXG\��LW�ZDV�VWDWHG�WKDW�VLJQL¿FDQWO\�
higher plasma betatrophin levels in lean PCOS compared with 
overweight/obese PCOS( 3).

7KH� ,5� LQ� SDWLHQWV� ZLWK� 3&26� LV� FORVHO\� DVVRFLDWHG� ZLWK� DQ�
increase in the amount of abdominal fat and overweight. In 
RXU� VWXG\�� � ��KRXU� SRVW�JOXFRVH� ORDG� EORRG� JOXFRVH�� ),� DQG�
+20$�,5� YDOXHV�ZHUH� VLJQL¿FDQWO\� KLJKHU� LQ� WKH� RYHUZHLJKW�
obese group Circulating betatrophin levels were found signi-
¿FDQWO\�ORZHU�FRPSDUHG�WR�WKH�OHDQ�JURXS���$GGLWLRQDOO\��FLUFX-
lating betatrophin levels were found similar in the subgroup 
RI�3&26�SDWLHQWV�KDYLQJ�+20$�,5�������DQG�+20$�,5������
0XOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VLV�UHYHDOHG�WKDW�:+5�DQG�DJH�
were independently associated with betatrophin levels in our 
VWXGLHG� JURXS�� ,Q� WKH� VWXG\� RI� /L� HW� DO��� WKH� FLUFXODWLQJ� EHWDW-
URSKLQ�OHYHOV�ZHUH�IRXQG�WR�EH�QHJDWLYHO\�FRUUHODWHG�ZLWK�:+5�
and HOMA-IR in PCOS group (3). Based on the results of a 
current meta-analysis that included the aferomentioned study 
�����VWDWLVWLFDO�VLJQL¿FDQFH�ZDV�QRW�DFKLHYHG�DFFRUGLQJ�WR�EH-
tatrophin levels in obese and lean PCOS.  Inconsistent with the 
results of our study, in this meta-analysis circulating betatrophin 
OHYHOV�ZHUH� IRXQG�VLJQL¿FDQWO\�KLJKHU� LQ� WKH�VXEJURXS�RI� VWX-
GLHV�ZLWK�3&26�SDWLHQWV�KDYLQJ�+20$�,5�!����DQG�WKLV�UHVXOWV�
was interpreted as possibility of association between increased 
betatrophin and IR in PCOS.  As a result of a study, authors 
ZHUH�VKRZQ�WKDW�D�VLJQL¿FDQW�LQFUHDVH�RI�FLUFXODWLQJ�EHWDWURSKLQ�
in untreated IR women and different effects of elevated insulin 
on betatrophin in vivo and in vitro which selected only women 
ZLWK�,5��7KH\�ZHUH�DOVR�IRXQG�WKDW�PHWIRUPLQ�RU�URVLJOLWD]RQH�
GHFUHDVHV�FLUFXODWLQJ�OHYHOV�DQG�H[SUHVVLRQ�RI�EHWDWURSKLQ�����
). Furthermore in aferomentioned meta-analysis, it was stated 
WKDW�WKH�VLJQL¿FDQW�SRVLWLYH�FRUUHODWLRQV�ZHUH�IRXQG�EHWDWURSKLQ�
with age, free androgen index and free testosterone in PCOS 
FDVHV������+RZHYHU��RWKHU�VWXGLHV�LQ�OLWHUDWXUH�KDYH�FRQÀLFWLQJ�
results on the correlation between betatrophin and HOMA-IR. 

'LIIHUHQW�RSLQLRQV� LQ�SUHYLRXV�VWXGLHV�RQ�EHWDWURSKLQ� VXJJHVW�
that there may be mechanisms of batatrophin that have not yet 
EHHQ� FODUL¿HG�� 6LQFH� EHWDWURSKLQ� LV� D� KRUPRQH� WKDW� VHFUHWHV�
insulin in the pancreas, it is not clear whether increased be-
tatrophin is responsible for glucose intolerance by increasing 
insulin, or whether increased insulin reduces betatrophin with a 
QHJDWLYH�IHHGEDFN�HIIHFW�LQ�DOUHDG\�JOXFRVH�LQWROHUDQFH��&RQÀL-
cting results regarding betatrophin in obese and normal weight 
patients in PCOS complicates the issue. In our study, although 
IDVWLQJ�LQVXOLQ����KRXU�RUDO�JOXFRVH�ORDGLQJ�DQG�+20$�,5�ZHUH�
IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�REHVH�JURXS��
it was found that they did not affect betatrophin levels in the 
regression analysis.

6WDQGDUG൴]HG��

&RH൵൴F൴HQWV
3��YDOXHV

Age ����� 0.008

2-hour post-glucose 

load blood glucose 

(mg/dl)
���� �����

HOMA-IR ���� �����

WHR ����� 0.049

BMI(kg/m2 ) ����� �����

3�YDOXHV�൴Q�EROG�DUH�VWDW൴VW൴FDOO\�V൴JQ൴I൴FDQW��S������



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

44

7KH�IDFW�WKDW�ZH�IRXQG�EHWDWURSKLQ�ORZHU�LQ�WKH�REHVH�JURXS�LQ�
our study may be considered as the betatrophin-reducing effect 
of insulin and HOMA-IR elevation in the obese group with ne-
JDWLYH�IHHGEDFN��$OWKRXJK�WKLV�LV�QRW�D�GH¿QLWLYH�MXGJPHQW��LW�LV�
a mechanism that comes to mind.

In our study, the decrease in betatrophin in the obese group su-
ggests that the role of betatrophin not only in insulin resistance 
but also in fat tissue metabolism may be important. Betatrophin 
is not fully understood, the current results of our study may lead 
WR�VRPH�LQWHUSUHWDWLRQV��:HLJKW�DSSHDUV�WR�EH�D�IDFWRU�LQÀXHQ-
cing betatrophin levels, but it may not be the sole determinant. 
Various factors, including hormonal and metabolic aspects, li-
NHO\� FRQWULEXWH� WR� WKH� UHJXODWLRQ�RI� EHWDWURSKLQ��7KH� LQWHUSOD\�
between weight, PCOS, and betatrophin is a complex area that 
requires further research for a comprehensive understanding. 
7KHUH�DUH�FRQWUDGLFWRU\�VWDWHPHQWV�RQ� WKH�VXEMHFW� LQ� WKH� OLWH-
UDWXUH�� 7KHUH� DUH�PDQ\� VWXGLHV� WKDW� DUH� FRPSDWLEOH� ZLWK� RXU�
results (3) and many that are not.

7KH�LQFRQVLVWHQF\�ZLWK�VRPH�RWKHU�VWXGLHV�LQ�WKH�OLWHUDWXUH�UH-
garding the possible relationship between IR and betatrophin 
levels may be related to our patient selection criteria.  Most of 
the patients in our studied group were young, non-hyperand-
rogenic women with a BMI values close to the overweight li-
PLW��$QG�DOVR�DFFRUGLQJ�WR�WKH�+20$�,5�UHVXOWV��������RI�WKH�
OHDQ� JURXS� DQG� ������ RI� WKH� RYHUZHLJKW�REHVH� JURXS� ZHUH�
+20$�,5��������:KHQ���KRXU�SRVW�JOXFRVH�ORDG�EORRG�JOXFR-
se levels were evaluated in terms of demonstrating impaired 
JOXFRVH�WROHUDQFH��WKRVH�ZLWK������PJ�GO�ZHUH�LQ�RQO\���FDVHV�
LQ�WKH�RYHUZHLJKW�REHVH�JURXS��+E$�F�DQG�)$,�ZHUH�QRW�HYD-
luated in our study and our study group did not consist of full-
blown PCOS cases. All these factors can be counted among 
the limitations of our study. 

In conclusion, insulin resistance is at the center of the pathoge-
nesis in PCOS and is responsible for most of the metabolic 
complications. According to the limited number of studies and 
meta-analysis results circulating betatrophin may be associ-
ated with IR, obesity and dyslipidemia although their results 
DUH�FRQWUDGLFWRU\��7KH�UHODWLRQVKLS�EHWZHHQ�EHWDWDUR¿Q�LQVXOLQ�
resistance, betatrophin PCOS and insulin resistance, and the 
mechanisms related to the relationship between obesity and 
3&26� EHWDWURSKLQ� KDYH� QRW� \HW� EHHQ� DGHTXDWHO\� FODUL¿HG�,Q�
this respect, it can be said that betatrophin is not a biomarker 
to adequately explain insulin resistance in obese and normal 
weight PCOS. However, more studies are needed on which of 
WKHVH�KDYH�D�PRUH�VLJQL¿FDQW�UHODWLRQVKLS�ZLWK�FLUFXODWLQJ�EH-

tatrophin. 

'HFODUDWLRQ�RI�LQWHUHVW�VWDWHPHQW��7KH�DXWKRUV�KDYH�QR�FRQÀLFW�
of interest.

� � �
�

���*RRGDU]L�02��'XPHVLF�'$��&KD]HQEDON�*��$]]L]��5��3RO\-
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polycystic ovary syndrome (PCOS): an evidence-based practi-
FDO�DSSURDFK-�'LDEHWHV�0HWDE�'LVRUG�������1RY��������������
����

���$GDPVND�$��àHENRZVND�$��-DFHZLF]�0��.UHQWRZVND�$��+U-
\QLHZLFND�-��:RáF]\ĔVNL�6�HW�DO��6HUXP�FRQFHQWUDWLRQV�RI�EH-
tatrophin and its association with indirect indices of insulin re-
sistance and beta cell function in women with polycystic ovary 
V\QGURPH��,QWHUQDWLRQDO�MRXUQDO�RI�HQGRFULQRORJ\�,QW�-�(QGRFUL-
QRO�������������������

���5HQ�*��.LP�-<�� �6PDV�&0�� ,GHQWL¿FDWLRQ�RI�5,)/��D�QRYHO�
adipocyte-enriched insulin target gene with a role in lipid me-
WDEROLVP��$PHULFDQ� -RXUQDO� RI� 3K\VLRORJ\�(QGRFULQRORJ\� DQG�
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0HWDEROLVP���������������(����(����

����=KDQJ��5��/LSDVLQ��D�QRYHO�QXWULWLRQDOO\�UHJXODWHG�OLYHU�HQULF-
hed factor that regulates serum triglyceride levels. Biochemical 
DQG�ELRSK\VLFDO�UHVHDUFK�FRPPXQLFDWLRQV���������������������
����

���4XDJOLDULQL�)��:DQJ�<��.R]OLWLQD�-��*ULVKLQ��19��+\GH��5��%R-
HUZLQNOH�(�HW�DO��$W\SLFDO�DQJLRSRLHWLQ�OLNH�SURWHLQ�WKDW�UHJXODWHV�
$1*37/���3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��
��������������������������

���� /LFNHUW��+��%HWDWURSKLQ� IXHOV� ȕ� FHOO� SUROLIHUDWLRQ�� ¿UVW� VWHS�
WRZDUG� UHJHQHUDWLYH� WKHUDS\"�� &HOO� PHWDEROLVP�� ������ �������
����

����<L�3��3DUN�-6���0HOWRQ��'$��5HWUDFWHG��EHWDWURSKLQ��D�KRUPR-
QH�WKDW�FRQWUROV�SDQFUHDWLF�ȕ�FHOO�SUROLIHUDWLRQ��&HOO�������0D\��
�����������������

�����)HQ]O�$��,WDULX�%.��.RVL�/��)ULW]HU�6]HNHUHV�0��.DXW]N\�:LO-
OHU�$��6WXOQLJ�70�HW�DO���&LUFXODWLQJ�EHWDWURSKLQ�FRUUHODWHV�ZLWK�
DWKHURJHQLF�OLSLG�SUR¿OHV�EXW�QRW�ZLWK�JOXFRVH�DQG�LQVXOLQ�OHYHOV�
LQ�LQVXOLQ�UHVLVWDQW�LQGLYLGXDOV��'LDEHWRORJLD�������������������
�����

����7XKDQ�+��$EDFÕ�$��$QÕN�$��dDWOÕ�*��.�PH�7��dDODQ�g*�HW�
al. Circulating betatrophin concentration is negatively correla-
ted with insulin resistance in obese children and adolescents. 
'LDEHWHV�UHVHDUFK�DQG�FOLQLFDO�SUDFWLFH������������������

���)X�=��%HUKDQH�)��)LWH�$��6H\RXP�%��$ERX�6DPUD�$%��=KDQJ�
5��(OHYDWHG�FLUFXODWLQJ�OLSDVLQ�EHWDWURSKLQ�LQ�KXPDQ�W\SH���GLD-
EHWHV�DQG�REHVLW\��6FLHQWL¿F�UHSRUWV������������������

����*XR�;5��:DQJ�;/��&KHQ�<��<XDQ�<+��&KHQ�<0��'LQJ�<�HW�
DO��$1*37/��EHWDWURSKLQ� DOOHYLDWHV� LQVXOLQ� UHVLVWDQFH� YLD� WKH�
$NW�*6.�ȕ�RU�$NW�)R[2��SDWKZD\�LQ�+HS*��FHOOV��([SHULPHQ-
WDO�FHOO�UHVHDUFK����������������������

����&DODQ� �0��<LOPD]�2��.XPH�7��.RFDEDV�*8��6HQVHV�3<��
6HQVHV�<0�HW�DO��(OHYDWHG�FLUFXODWLQJ�OHYHOV�RI�EHWDWURSKLQ�DUH�
DVVRFLDWHG�ZLWK�SRO\F\VWLF�RYDU\�V\QGURPH��(QGRFULQH��������
���������������

���*XVDURYD�9��$OH[D�&$��1D�(��6WHYLV�(3��;LQ�<��%RQQHU±:HLU�
6�HW�DO��$1*37/��EHWDWURSKLQ�GRHV�QRW�FRQWURO�SDQFUHDWLF�EHWD�
FHOO�H[SDQVLRQ��&HOO��������������±����

���:DQJ�+��'X�/��:X�7��<DQJ�*��+X�:��:DQJ�+�HW�DO��&LUFXOD-
ting betatrophin is associated with insulin resistance in humans: 
cross-sectional and interventional studies in vivo and in vitro. 
2QFRWDUJHW���������������������

���(UEDJ�*��(URJOX�0��7XUNRQ�+��6HQ�+��%LQQHWRJOX�(��$\ODQF�

N et al. Relationship between betatrophin levels and metabolic 
parameters in patients with polycystic ovary syndrome. Cellular 
DQG�0ROHFXODU�%LRORJ\���������������������

���9DULNDVXYX�65��3DQJD�-5��6DW\DUDQD\DQD�09���&LUFXODWLQJ�
$QJLRSRLHWLQ�OLNH���SURWHLQ��$1*37/��%HWDWURSKLQ�� LQ�SDWLHQWV�
with polycystic ovary syndrome: a systematic review and mul-
WL�HIIHFW�VL]H�PHWD�DQDO\VLV��*\QHFRO�(QGRFULQRO���������������
������

���6RQJ� 6��:DQJ� -��*XR�&�� -LDQJ�7�� (OHYDWHG� VHUXP� OHYHOV�
of betatrophin in patients with polycystic ovary syndrome and 
WKH�LQÀXHQWLDO�IDFWRUV��=KRQJ�1DQ�'D�;XH�;XH�%DR�<L�;XH�%DQ�
����������������±����

���(��6��5RWWHUGDP�� ³5HYLVHG������ FRQVHQVXV�RQ�GLDJQRVWLF�
criteria and long-term health risks related to polycystic ovary 
V\QGURPH��3&26��´�+XPDQ�5HSURGXFWLRQ��YRO������SS����±����
�����

���&RVNXQ�$��(UFDQ�2��$ULNDQ�'&��2]HU�$��.LOLQF�0��.LUDQ�*��
HW�DO��0RGL¿HG�)HUULPDQ�*DOOZH\�KLUVXWLVP�VFRUH�DQG�DQGURJHQ�
OHYHOV�LQ7XUNLVK�ZRPHQ��(XURSHDQ�-RXUQDO�RI�2EVWHWULFV��*\QH-
FRORJ\��DQG5HSURGXFWLYH�%LRORJ\���������������±����

���)HUULPDQ�'��*DOOZH\�-'��&OLQLFDO�DVVHVVPHQW�RI�ERG\�KDLU�
JURZWK�LQ�ZRPHQ��-&OLQ�(QGRFULQRO�0HWDE��������������±��

����0XQL\DSSD�5��/HH�6��&KHQ�+��4XRQ�0-��&XUUHQW� DSSUR-
aches for assessing insulin sensitivity and resistance in vivo: 
advantages, limitations, and appropriate usage. Am J Physiol 
(QGRFULQRO�0HWDE�����������������

����(URO�2��g]HO�0.��(OOLGD÷�+<��7RSWDú�7��'HUEHQW�$8��<ÕOPD]�
N. Assessment of circulating betatrophin concentrations in lean 
glucose-tolerant women with polycystic ovary syndrome. Jour-
QDO�RI�2EVWHWULFV�DQG�*\QDHFRORJ\�����������������������

���:DQJ�<��4XDJOLDULQL� )��*XVDURYD�9��*URPDGD� -��9DOHQ]X-
HOD�'0��&RKHQ� -&��+REEV�++��0LFH� ODFNLQJ�$1*37/�� �%H-
tatrophin) manifest disrupted triglyceride metabolism without 
impaired glucose homeostasis. Proceedings of the National 
$FDGHP\�RI�6FLHQFH����������������������������

���4XDJOLDULQL�)��:DQJ�<��.R]OLWLQD�-��*ULVKLQ�19��+\GH�5��%R-
HUZLQNOH�(�HW�DO���$W\SLFDO�DQJLRSRLHWLQ�OLNH�SURWHLQ�WKDW�UHJXODWHV�
$1*37/���3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��
���������������������������

����&KHQ�;��/X�3��+H�:��=KDQJ�-��/LX�/��<DQJ�<�HW�DO��&LUFX-
ODWLQJ�EHWDWURSKLQ� OHYHOV�DUH� LQFUHDVHG� LQ�SDWLHQWV�ZLWK� W\SH���
GLDEHWHV�DQG�DVVRFLDWHG�ZLWK�LQVXOLQ�UHVLVWDQFH��7KH�-RXUQDO�RI�
&OLQLFDO�(QGRFULQRORJ\�	�0HWDEROLVP���������������(���(����

���+X�+��6XQ�:��<X�6��+RQJ�;��4LDQ�:��7DQJ�%�HW�DO��,QFUHDVHG�
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FLUFXODWLQJ�OHYHOV�RI�EHWDWURSKLQ�LQ�QHZO\�GLDJQRVHG�W\SH���GLD-
EHWLF�SDWLHQWV��'LDEHWHV�FDUH��������������������������

���.RQJ� )-�� 0D� //�� /L� *�� &KHQ� <;�� =KRX� -4�� &LUFXODWLQJ�
%HWDWURSKLQ�/HYHOV�DQG�*HVWDWLRQDO�'LDEHWHV�0HOOLWXV��$�6\V-
WHPDWLF� 5HYLHZ� DQG� 0HWD�$QDO\VLV�� 3/R6� 2QH� ����� -DQ�
���������H���������

����+XDQJ�<��)DQJ�&��0D�=��*XR�+��:DQJ�5��+X�-��%HWDWURSKLQ�
levels were increased in pregnant women with or without ges-

tational diabetes mellitus and associated with beta cell functi-
RQ��5HYLVWD�%UDVLOHLUD�GH�*LQHFRORJLD�H�2EVWHWUtFLD�������������
��������

���4X�4��=KDR�'��=KDQJ�)��%DR�+��<DQJ��4��6HUXP�EHWDWURSKLQ�
levels are increased and associated with insulin resistance in 
patients with polycystic ovary syndrome. Journal of Internatio-
QDO�0HGLFDO�5HVHDUFK�����������������������



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

47

Amniyotik Sıvı Embolisi Olgusunun Başarılı Yönetimi 

Successful Management of a Case with Amniotic Fluid Embolism

ZUMRUT CALİSKAN SENAY  1

ATAKAN TANACAN  1

OZGUR KARA  1

NAMİK NEBİ OZCAN  2

DİLEK SAHİN 1

Orcid ID: 0000-0002-7742-2565
Orcid ID: 0000-0001-8209-8248
Orcid ID: 0000-0002-4204-0014
Orcid ID: 0000-0001-9310-712X
Orcid ID: 0000-0001-8567-9048

ABSTRACT

$PQLRWLF�ÀXLG�HPEROLVP��$)(�� LV�DQ�REVWHWULF�HPHUJHQF\�ZLWK�KLJK�PDWHUQDO�DQG�
IHWDO�PRUWDOLW\�DQG�PRUELGLW\��7KH�PRVW�LPSRUWDQW�IDFWRU�LQ�GHWHUPLQLQJ�WKH�SURJQRVLV�
LV�HDUO\�GLDJQRVLV�DQG�WUHDWPHQW��:H�SUHVHQW�D�FDVH�RI�DPQLRWLF�ÀXLG�HPEROLVP�WKDW�
ZDV�VXFFHVVIXOO\�WUHDWHG�ZLWK�HDUO\�GLDJQRVLV�DQG�LQWLPH�PDQDJHPHQW�

5HVSLUDWRU\�DUUHVW�GHYHORSHG�GXULQJ�ODERU�LQ�D����\HDU�ROG�SDWLHQW�ZKR�XQGHUZHQW�
XULQRPD�GUDLQDJH�DQG�FRUGRFHQWHVLV�IRU�IHWDO�UHQDO�DQRPDO\����GD\V�DJR�DQG�WKHQ�
SURIXVH�EOHHGLQJ�RFFXUUHG�DSSUR[LPDWHO\����PLQXWHV�DIWHU�YDJLQDO�GHOLYHU\��:LWK�RXU�
GH¿QLWLRQ�RI�$)(��PDVVLYH�EORRG�WUDQVIXVLRQ��¿EULQRJHQ�UHSODFHPHQW�DQG�LQWUDXWH�
ULQH�EDOORRQ�ZHUH�DSSOLHG�TXLFNO\��7KH�GLDJQRVLV�RI�$)(�ZDV�PDGH�FOLQLFDOO\�DQG�
H[FOXGLQJ�GLIIHUHQWLDO�GLDJQRVHV��6KH�ZDV�GLVFKDUJHG�ZLWKRXW�FRPSOLFDWLRQV�

.H\ZRUGV��DPQLRWLF�ÀXLG�HPEROLVP��KLJK�ULVN�SUHJQDQF\��PDWHUQDO�ULVN��SUHQDWDO�GL�
DJQRVLV��

ÖZ

$PQL\RWLN�VÕYÕ�HPEROLVL��$)(���\�NVHN�PDWHUQDO�YH�IHWDO�PRUWDOLWH�YH�PRUELGLWH\H�VD�
KLS�REVWHWULN�DFLO�ELU�GXUXPGXU��3URJQR]X�EHOLUOH\HQ�HQ�|QHPOL�IDNW|U�HUNHQ�WDQÕ�YH�
WHGDYLGLU��(UNHQ�WDQÕ�YH�]DPDQÕQGD�P�GDKDOH�LOH�EDúDUÕ\OD�WHGDYL�HGLOHQ�ELU�DPQL\RWLN�
VÕYÕ�HPEROLVL�ROJXVXQX�VXQX\RUX]�

)HWDO�E|EUHN�DQRPDOLVL�QHGHQL\OH����J�Q�|QFH��ULQRP�GUHQDMÕ�YH�NRUGRVHQWH]�\DSÕODQ�
���\DúÕQGDNL�KDVWDGD�GR÷XP�VÕUDVÕQGD�VROXQXP�GXUPDVÕ�JHOLúWL�YH�DUGÕQGDQ�YDMLQDO�
GR÷XPGDQ�\DNODúÕN����GDNLND�VRQUD�\R÷XQ�NDQDPD�PH\GDQD�JHOGL��$)(�WDQÕPÕ]OD�
PDVLI�NDQ�WUDQVI�]\RQX��¿EULQRMHQ�UHSODVPDQÕ�YH�LQWUDXWHULQ�EDORQ�KÕ]OD�X\JXODQGÕ��
$)(�WDQÕVÕ�NOLQLN�RODUDN�YH�D\ÕUÕFÕ�WDQÕODU�GÕúODQDUDN�NRQXOPXúWXU��+DVWDPÕ]��NRPSOL�
NDV\RQVX]�ELU�úHNLOGH�WDEXUFX�HGLOGL�
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BACKGROUND

$PQLRWLF� ÀXLG� HPEROLVP� �$)(�� LV� D� UDUH� REVWHWULF� HPHUJHQF\�
WKDW�FDQ�OHDG�WR�VXGGHQ�GHDWK��$PQLRWLF�ÀXLG�DQG�IHWDO�FRPSR�
QHQWV�WKDW�SDVV�LQWR�WKH�PDWHUQDO�FLUFXODWLRQ�DFWLYDWH�WKH�PDWHU�
QDO�FRPSOHPHQW�V\VWHP��FDXVLQJ�DQ�DQDSK\ODFWLF�UHDFWLRQ�DQG�
DV�D�UHVXOW��VXGGHQ�FDUGLRSXOPRQDU\�FROODSVH�DQG�HDUO\�RQVHW�
GLVVHPLQDWHG�LQWUDYDVFXODU�FRDJXODWLRQ��',&��GHYHORSV�������

$PQLRWLF�ÀXLG�HPEROLVP�ZDV�¿UVW�GHVFULEHG�E\�0H\HU�LQ����������
7KH�PRUWDOLW\�UDWH�LV�DVVRFLDWHG�ZLWK�HDUO\�GLDJQRVLV�DQG�UDSLG�
UHVXVFLWDWLRQ�� DQG�ZKHQ�PRUH� WKDQ����PLOOLRQ� ELUWKV� DQG�����
$)(�FDVHV�LQ�HLJKW�FRXQWULHV�ZHUH�DQDO\]HG��WKH�RYHUDOO�PDWHU�
QDO�PRUWDOLW\�UDWH�ZDV�IRXQG�WR�EH�����������,QIRUPHG�FRQVHQW�
ZDV� REWDLQHG� IURP� WKH� SDWLHQW� WR� SUHVHQW� D� FDVH� RI� DPQLRWLF�
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CASE PRESENTATION

ÀXLG�HPEROLVP��ZKLFK�ZDV�WUHDWHG�ZLWK�DQ�HDUO\�GLDJQRVLV�DQG�
PXOWLGLVFLSOLQDU\�DSSURDFK�

7KH�SDWLHQW�ZDV���� \HDUV� ROG�� JUDYLGD���� SDULW\� �� DQG�KDG�D�
KLVWRU\�RI�&29,'����LQIHFWLRQ�DW�WKH��WK�ZHHN�RI�KHU�SUHJQDQ�
F\��'XULQJ�WKH�IHWDO�XOWUDVRQRJUDSKLF�VFDQ��IHWDO� OHIW�NLGQH\�GL�
PHQVLRQV�DQG�SDUHQFK\PDO�HFKR� WRJHWKHU�ZLWK�D� WKLQ�ZDOOHG��
DQHFKRLF�F\VW�RI���[���PP�VLJQL¿FDQWO\� LQFUHDVHG�ZDV�GHWH�
FWHG�� 7KHUHIRUH�� DQ� LQYDVLYH� SUHQDWDO� GLDJQRVWLF� SURFHGXUH�
ZDV� UHFRPPHQGHG� WR� WKH� SDWLHQW�� EXW� WKH� SDWLHQW� UHIXVHG�� ,Q�
WKH�FRQWURO�H[DPLQDWLRQ�SHUIRUPHG���ZHHN�ODWHU��WKH�F\VW�LQ�WKH�
OHIW�NLGQH\�ZDV�PHDVXUHG�DV���[���PP��7KHUHXSRQ��XULQRPD�
GUDLQDJH� DQG� FRUGRFHQWHVLV� ZHUH� SHUIRUPHG� DIWHU� WKH� EHWD�
PHWKDVRQH� GRVH� DQG� WKHUH�ZHUH� QR� HDUO\� FRPSOLFDWLRQV� GXH�
WR� WKH�SURFHGXUH��7KH�SDWLHQW�ZDV�DGPLWWHG�WR�KRVSLWDO�ZLWK���
FP�FHUYLFDO�GLODWDWLRQ����GD\V�DIWHU� WKH�SURFHGXUH��+HU�EORRG�
SUHVVXUH�ZDV��������PP+J��KHDUW�UDWH�ZDV����PLQ��R[\JHQ�VD�
WXUDWLRQ��6S2���ZDV������ERG\�WHPSHUDWXUH�ZDV������&��DQG�
IHWDO�KHDUW�UDWH�ZDV���������PLQ��$QWLELRWLF�DQG�QHXURSURWHFWLYH�
PDJQHVLXP� WUHDWPHQWV�ZHUH� DSSOLHG� WR� WKH� SDWLHQW� ZLWK� KLJK�
&�5HDFWLYH�3URWHLQ��&53��DQG�FHUYLFDO�GLODWLRQ��7KH�SDWLHQW�GH�
OLYHUHG���KRXUV�DIWHU�KHU�KRVSLWDOL]DWLRQ��'XULQJ� WKH�VWUDLQLQJ��
KHU� EUHDWKLQJ� EHFDPH� VKDOORZ� DQG� VKH� ORVW� FRQVFLRXVQHVV��
$Q�(PHUJHQF\�&RGH�ZDV�JLYHQ�IRU�WKH�SDWLHQW�ZKR�GHYHORSHG�
UHVSLUDWRU\�DUUHVW�DW�������DQG� WKHQ�DQ�RURSKDU\QJHDO�DLUZD\�
ZDV�LQVHUWHG��2[\JHQ�ZDV�JLYHQ�DW�D�UDWH�RI����/�PLQ��VKH�ZDV�
PRQLWRUHG�DQG�EORRG�DQDO\VLV�ZDV�UHTXHVWHG��7KH�¿UVW�YHQRXV�
EORRG�JDV�DQDO\VLV�UHVXOW�VKRZHG�S+�������EDVH�H[FHVV��%(��
������ODFWDWH������

+HU�EORRG�SUHVVXUH�GURSSHG�WR�������PP+J�DQG�6S2��WR������
:LWKLQ����VHFRQGV��DW��������D�����JUDP�PDOH�LQIDQW�ZDV�GHOL�
YHUHG�YDJLQDOO\�ZLWK�$3*$5�VFRUHV�RI���DQG���DW�RQH�DQG�¿YH�
PLQXWHV�� UHVSHFWLYHO\��)ROORZLQJ�GHOLYHU\�� WKH�SODFHQWD�DQG� LWV�
DSSHQGDJHV�ZHUH�FRPSOHWHO\�VHSDUDWHG��3RVWSDUWXP����XQLWV�
RI� R[\WRFLQ� LQWUDPXVFXODUO\� DQG� ��� XQLWV� RI� R[\WRFLQ� LQIXVLRQ�
ZHUH�JLYHQ�LQWUDYHQRXVO\�DW�D�UDWH�RI�����PO�KRXU��$FWLYH�YDJL�
QDO�EOHHGLQJ�ZDV�QRW�REVHUYHG�DQG�WKH�XWHUXV�ZDV�FRQWUDFWHG��
$W� ������� WKH�SDWLHQW�ZDV� LQWXEDWHG�DQG� WDNHQ� WR� WKH� LQWHQVL�
YH�FDUH�XQLW� �,&8���3RVW�LQWXEDWLRQ�EORRG�SUHVVXUH�ZDV�������
PP+J�� KHDUW� UDWH� ZDV� ����PLQ�� 6S2�� ZDV� ���� DQG� ERG\�
WHPSHUDWXUH�ZDV������&��)OXLG�UHVXVFLWDWLRQ�ZDV�VWDUWHG��VKH�
ZDV�PRQLWRUHG�DQG�EORRG�DQDO\VLV�ZDV�UHTXHVWHG��7KH�SDWLHQW�
ZDV�DGPLQLVWHUHG����PJ�RI�PHWK\OSUHGQLVRORQH� LQWUDYHQRXVO\�
GDLO\�IRU���GD\V��0LVRSURVWRO�ZDV�JLYHQ���WDEOHWV�UHFWDOO\��&RQ�

VLGHULQJ�WKH�SRVVLELOLW\�RI�',&�GXH�WR�WKH�SUHVHQFH�RI�KHPDWXULF�
XULQH����J�RI�¿EULQRJHQ�ZDV�JLYHQ�LQWUDYHQRXVO\��)ROORZLQJ�ÀXLG�
UHVXVFLWDWLRQ��V\VWROLF�EORRG�SUHVVXUH�YDOXHV� LQFUHDVHG� WR�����
���������PP+J�� UHVSHFWLYHO\�DQG�6S2�� WR������7KH�SDWLHQW�
VWDUWHG�WR�PRYH�DQG�LW�ZDV�REVHUYHG�WKDW�VKH�KDG�OLPLWHG�UDQJH�
RI�PRWLRQ�LQ�KHU�ULJKW�XSSHU�H[WUHPLW\��8SRQ�WKH�QRUPDOL]DWLRQ�
RI� EORRG� SUHVVXUH� DQG� R[\JHQ� VDWXUDWLRQ� YDOXHV�� HPHUJHQF\�
&UDQLDO�7KRUD[�$EGRPLQDO� &RPSXWHG� 7RPRJUDSK\� �&7�� ZDV�
SHUIRUPHG�RQ�WKH�SDWLHQW��&7�UHVXOWV�ZHUH�HYDOXDWHG�DV�QRUPDO��
'XULQJ�WKH�YDJLQDO�H[DPLQDWLRQ�SHUIRUPHG�RQ�WKH�SDWLHQW�ZKR�
FDPH�EDFN�WR�WKH�,&8�DW��������LW�ZDV�REVHUYHG�WKDW�WKH�SDWLHQW�
KDG�H[FHVVLYH�YDJLQDO�EOHHGLQJ�FRQVLVWHQW�ZLWK�',&��$EGRPLQDO�
XOWUDVRXQG�ZDV�SHUIRUPHG��EOHHGLQJ� IRFXV�ZDV�QRW�REVHUYHG��
��XQLWV�RI�UHG�EORRG�FRQFHQWUDWHV��5%&V��DQG���XQLWV�RI�IUHVKO\�
IUR]HQ�SODVPD��))3��ZHUH� LPPHGLDWHO\� WUDQVIXVHG��$QRWKHU���
J�RI�¿EULQRJHQ�ZDV�JLYHQ��$Q�LQWUDXWHULQH�EDOORRQ�ZDV�DSSOLHG�
WR�WKH�SDWLHQW�DQG�WKH�EDOORRQ�ZDV�LQÀDWHG�WR�����FF��$EGRPL�
QDO�XOWUDVRXQG�ZDV� UHSHDWHG�DQG�QR�EOHHGLQJ�ZDV�REVHUYHG��
,Q� WKH�PHDQWLPH�� LW� ZDV� REVHUYHG� WKDW� WKH� SDWLHQW¶V� EOHHGLQJ�
GHFUHDVHG��$�OHIW�IHPRUDO�FDWKHWHU�ZDV�LQVHUWHG�LQWR�WKH�SDWLHQW��
&29,'�3&5�ZDV�VWXGLHG�DQG�WKH�UHVXOW�ZDV�QHJDWLYH��&RQWURO�
EORRG� WHVWV�ZHUH�UHSHDWHG�DQG�DQRWKHU���J�RI�¿EULQRJHQ�ZDV�
JLYHQ� DW� ������ �¿EULQRJHQ� ����� J�G/���0HWK\OHUJRQRYLQH� DP�
SRXOH�ZDV� DGPLQLVWHUHG� LQWUDPXVFXODUO\�� ��� XQLWV� RI� R[\WRFLQ�
LQIXVLRQ�ZHUH�FRQWLQXHG�DW�D�UDWH�RI����PO�KRXU��%URDG�VSHFWUXP�
DQWLELRWLF� WUHDWPHQW�ZDV�VWDUWHG�GXH� WR�VXVSLFLRQ�RI�DQWHQDWDO�
VXEFOLQLFDO�FKRULRDPQLRQLWLV��$V�D�UHVXOW�RI�HFKRFDUGLJUDSK\�DW�
�������WKH�ULJKW�DWULXP�DQG�YHQWULFOH�ZHUH�REVHUYHG�DV�VOLJKWO\�
GLODWHG��(OHYDWHG�FDUGLDF�PDUNHUV��WURSRQLQ�,������QJ�/��QW�SUR�
%13�����QJ�/��&.�0%�PDVV�������J�/��P\RJOREXOLQ������J�/��
DQG� FKDQJHV� LQ� HOHFWURFDUGLRJUDSK\� �VLQXV� WDFK\FDUGLD� DQG�
DQWHULRU� W�QHJDWLYLW\��ZDV� WKRXJKW� WR�EH�VHFRQGDU\� WR�K\SR[LD�
WKDW�GHYHORSHG�DIWHU�',&�DV�D�UHVXOW�RI�WKH�SDWLHQW¶V�IROORZ�XS��
$FFRUGLQJ� WR� UHVXOWV� RI� WKH� UHSHDWHG� EORRG� WHVW� DW� ������� ���
XQLWV�RI�FU\RSUHFLSLWDWH����XQLWV�RI�))3����DPSRXOHV�RI�FDOFLXP�
DQG���DPSRXOHV�RI�SRWDVVLXP�ZHUH�JLYHQ� �¿EULQRJHQ������J�
G/��SRWDVVLXP�����P(T�/��FDOFLXP�����PJ�G/�����XQLWV�RI�5%&V�
ZHUH�LQVHUWHG�DV�D�UHVXOW�RI�WKH�EORRG�WHVWV�SHUIRUPHG�DW�������
�KHPRJORELQ�����J�G/��

7KH�SDWLHQW�ZDV�H[WXEDWHG�RQ�WKH�VHFRQG�GD\��2[\JHQ�ZDV�JL�
YHQ�E\�PDVN�DW���/�PLQ�

'LIIXVLRQ�PDJQHWLF�UHVRQDQFH�LPDJLQJ�ZDV�UHTXHVWHG�IURP�WKH�
SDWLHQW� GXH� WR� ORVV� RI� FRQVFLRXVQHVV� GXULQJ� GHOLYHU\�� ORVV� RI�
VWUHQJWK� LQ� WKH� ULJKW� H[WUHPLW\�DQG�VORZQHVV�RI� VSHHFK��$V�D�
UHVXOW��DFXWH�LQIDUFWLRQ�ZDV�GHWHFWHG�LQ�WKH�OHIW�FDSVXOD�H[WHUQD�
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DQG� SRVWHULRU� FDSVXOD� LQWHUQD�� 7KHUHIRUH� HQR[DSDULQ� VRGLXP�
ZDV�VWDUWHG�VXEFXWDQHRXVO\�

2Q�WKH�WKLUG�GD\����XQLW�RI�5%&V�DQG���DPSRXOHV�RI�SRWDVVLXP�
ZHUH�JLYHQ��KHPRJORELQ�����J�G/��SRWDVVLXP�����P(T�/��

7KH�WLPH�VHULHV�UHVXOWV�RI�EORRG�VDPSOLQJ��YLWDO�VLJQV�DQG�R[\�
JHQ�VDWXUDWLRQV�DUH�VKRZQ�LQ�7DEOH���

7DEOH����/DERUDWRU\�'DWD��9LWDO�6LJQV�DQG�2[\JHQ�6DWXUDWLRQ

,Q�WRWDO����XQLWV�RI�5%&V�����XQLWV�RI�FU\RSUHFLSLWDWH����XQLWV�RI�
))3�DQG���J�RI�¿EULQRJHQ�ZHUH�JLYHQ�WR�WKH�SDWLHQW��6KH�ZDV�
GLVFKDUJHG�IURP�WKH�KRVSLWDO�RQ�WKH���WK�SRVWQDWDO�GD\�ZLWKRXW�
DQ\�FRPSOLFDWLRQV�

$)(�LV�D�FRPSOLFDWLRQ�RI�ODERU�WKDW�XVXDOO\�UHVXOWV�LQ�GHDWK��7KH�
FODVVLF�WULDG�RI�$)(�LV�VXGGHQ�RQVHW�K\SRWHQVLRQ��K\SR[LD�DQG�
FRDJXORSDWK\��%RG\�WHPSHUDWXUH�VKRXOG�EH�QRUPDO�DQG�V\PS�
WRPV�VKRXOG�KDYH�DSSHDUHG�GXULQJ�ODERU��SODFHQWDO�GHOLYHU\�RU�
XS�WR����PLQXWHV�ODWHU��7KH�GLDJQRVLV�RI�$)(�LV�PDGH�FOLQLFDOO\�
DQG�H[FOXGHV�SXOPRQDU\�HPEROLVP��SHULSDUWXP�FDUGLRP\RSDW�
K\�� VHSWLF� VKRFN��P\RFDUGLDO� LQIDUFWLRQ�� YHQRXV�DLU� HPEROLVP��
HFODPSVLD�� DQDSK\OD[LV�� FHSKDODG� VSUHDG� RI� VSLQDO� DQHVWKH�
WLF����

7KH�PDLQ�ULVN�IDFWRUV�IRU�WKH�GHYHORSPHQW�RI�$)(�DUH�DGYDQFHG�
PDWHUQDO� DJH�� SODFHQWD� SUHYLD�� SODFHQWD� DFFUHWD�� DEODWLR� SOD�
FHQWD��SUHHFODPSVLD��HFODPSVLD��JHVWDWLRQDO�GLDEHWHV��PXOWLSOH�
SUHJQDQFLHV��SRO\K\GUDPQLRV��FHUHEURYDVFXODU��KHDUW�DQG�NLG�
QH\�GLVHDVHV��PXOWLSDULW\��PDOH�IHWXVHV��WUDXPD�VXFK�DV�XWHULQH�
UXSWXUH��FHUYLFDO�ODVHUDWLRQ��DPQLRFHQWHVLV��FRUGRFHQWHVLV��DP�
QLRLQIXVLRQ�� DPQLRWRP\�� ODERU�� ODERU� LQGXFWLRQ�� FHVDUHDQ� GHOL�
YHU\��GLODWDWLRQ�DQG�FXUHWWDJH���������5HJDUGOHVV�RI�WKH�HWLRORJ\��
HDUO\�GLDJQRVLV�DQG�WUHDWPHQW�RI�$)(�FDQ�EH�OLIHVDYLQJ�

,Q�RXU�FDVH��WKH�ULVN�IDFWRUV�IRU�$)(�ZHUH�PDOH�IHWXV��KLVWRU\�RI�
LQYDVLYH� SUHQDWDO� GLDJQRVWLF� SURFHGXUH�� ODERU� DQG�PXOWLSDULW\��
2XU�SDWLHQW�GLG�QRW�VXIIHU�IURP�FKURQLF�K\SR[LD��DV�WKH�SDWLHQW�
ZKR�GHYHORSHG� UHVSLUDWRU\�DUUHVW� GXULQJ�GHOLYHU\�ZDV� LQWXED�
WHG�LQ�WKH�HDUO\�SHULRG��%OHHGLQJ�ZDV�FRQWUROOHG�ZLWK�XWHURWRQLF�
WUHDWPHQWV��LQWUDXWHULQH�EDOORRQ��UHSODFHPHQW�RI�GHSOHWHG�EORRG�
SURGXFWV�DQG�HOHFWURO\WHV�DSSOLHG�UDSLGO\�LQ�WKH�SRVWSDUWXP�SHUL�
RG��:LWK�WKLV�DSSURDFK�ZH�FRXOG�HIIHFWLYHO\�PDQDJH�WZR�VHULRXV�
FRPSOLFDWLRQV�RI�$)(��K\SR[LD�DQG�',&�

7KHUH�LV�QR�VSHFL¿F�GLDJQRVWLF�WHVW�RU�WUHDWPHQW�IRU�$)(��7KH�
PDLQ�FDXVH�RI�PRUWDOLW\�DQG�PRUELGLW\�DVVRFLDWHG�ZLWK�$)(�LV�
',&�DQG�LWV�FRPSOLFDWLRQV��,Q�WKH�SUHVHQW�FDVH��HDUO\�GLDJQRVLV��
LQWHQVLYH�DQG�VHULDO�¿EULQRJHQ�UHSODFHPHQW�DUH�WKH�PDLQ�IDFWRUV�
EHKLQG�WKH�SDWLHQW¶V�VHTXHOD�IUHH�VXUYLYDO�

1R�SRWHQWLDO�FRQÀLFW�RI�LQWHUHVW�ZDV�UHSRUWHG�E\�WKH�DXWKRUV�

DISCUSSION

'XU൴QJ�
KRVS൴-
WDO൴]D-
W൴RQ

Post-
SDUWXP�
�VW�

P൴QXWH

$IWHU�

�QG�
hour

$IWHU�
�WK�
hour

$IWHU�
�WK�
hour

$IWHU�
�QG�
GD\

$IWHU�
�UG�GD\

$IWHU�
�WK�GD\�

Laboratory Data

+HPRJORE൴Q�
�J�G/��

[12-15.6]

11.3 11.8 10.2 9.5 7.5 9.7 8.9 10.1

+HPDWRFU൴W�

���

[35.5-45.5]

34.5 32.9 29.1 28.5 21.7 27.2 27.7 31.5

WBC

�[��ၬ�/�

[3900-10200]

12200 23010 26070 20280 12060 13140 9570 6880

3/7�

�[��ၯ�/�

[150-400]

234 142 188 158 142 155 152 160

)൴EU൴QRJHQ�

�J�/�

[1.7-4.2]

5.22 1�$ 0.85 1.08 2.65 3.36 3.79 3.50

'�G൴PHU�

�PJ�/�

[<0,55]

1�$ 1.49 1�$ >35.2 1�$ >35.2 12.48 1�$

&DOF൴XP

�PJ�G/�

[8.7-10.4]

8.1 7.5 7.4 7.7 8.0 9.0 8.4 8.6

0DJQHV൴XP�
�PJ�G/��

[1.3-2.7]

1.7 3.7 2.5 2.2 2.1 1.7 1.6 1.7

3RWDVV൴XP�
�P(T�/�

[3.5-5.5]

3.7 3.6 2.5 2.9 3.1 4 3.1 3.6

pH

[7.37-7.45]

1�$ 7.28 7.29 7.33 7.40 7.42 7.45 7.43

BE

�PPRO�/�

>���������@

1�$ -9.4 -6.8 -3.6 -1.2 -2.8 -3 -1.4

/DFWDWH

�PPRO�/�

[4.5-20]

1�$ 4.06 5.48 3.44 3.22 1.04 0.67 0.68

9൴WDO�6൴JQV
%ORRG�3UHVVXUH�
�PP+J�

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

3XOVH�5DWH��EH-
DWV�P൴Q�

97 133 113 110 116 93 65 63

%RG\�7HPSHUD-
WXUH���&�

36.5 37.6 36.8 36.6 37 36.5 36.4 36.2

5HVS൴UDW൴RQ�
5DWH��EUHDWKV�
P൴Q�

16 0 20 18 16 18 16 14

2[\JHQ�6DWXUDW൴RQ
6S2��

���

96 73 98 97 99 96 95 96
DISCLOSURE
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