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Amag: Yiiksek riskli HPV pozitif hastalarda ytiksek riskli HPV tipi dagilimini ve pato-
loji sonuglarini analiz etmeyi amacladik.

Materyal ve Metot: Arastirma retrospektif olarak yiritilmiis olup veriler Ggiinci
basamak bir jinekolojik onkoloji kolposkopi polikliniginden elde edilmistir. Eyll
2019'dan Aralik 2022'ye kadar HPV testi pozitif ¢ikan ve kolposkopik muayene
yapilan 3546 hastanin verileri analiz edildi. Tim hastalar kuruma klinik verilerinin

kullaniimas igin agik izin verdi.

Bulgular: Ortanca yasi 40 (aralik, 18-77 yil) olan toplam 3546 hasta analiz edildi.
Hastanin HPV durumu; Hastalarin 1169'u (%33) HPV 16, 343'i (%9,7) HPV 18 ve
2318 (%65,4) hasta HPV digerleri pozitif idi. Hastalarin ayrintili HPV pozitif sonug-
lari, 888 (%25,4) hastanin yalnizca HPV 16, 197 (%5,6) hastanin yalnizca HPV
18 ve 2097 (%59,9) hastanin yalnizca HPV digerleri oldugu seklindeydi. Calisma
grubunda 529 (%14,9) hastada CIN 2+ lezyon vardi. CIN 2+ lezyonlu 529 hastanin
331'inde (%62,5) HPV 16 velveya HPV 18 tespit edildi. 507 (%14,3) hastanin nihai
patoloji sonucu CIN 2/3, 22 (%0,6) hastanin ise kanser oldugu belirlendi.

Sonug: Sonug olarak, HPV'nin diger tipleri hastalarin tcte ikisinde pozitif iken, HPV
16 velveya 18'in kanser vakalarinin beste dérdiinden fazlasinda pozitif oldugunu
bulduk. Yiiksek riskli HPV pozitif hasta grubunda hastayi kolposkopiye yonlendirir-
ken HPV tipi kriter olarak kullanilabilir.

Anahtar Kelimeler: Serviks Uteri, Kolposkopi, insan Papilloma Viriisii

ABSTRACT

Aim: We aimed to analyze the high-risk HPV type distribution and pathology results
in high-risk HPV positive patients.

Materials and Methods: The research was retrospectively conducted, and data was
obtained from a tertiary gynecologic oncology colposcopy outpatient clinic. We analy-
zed data from 3546 patients who tested positive for HPV and underwent colposcopic
examination from September 2019 to December 2022. All patients granted the insti-
tution explicit permission to utilize their clinical data.

Results: A total of 3546 patients with a median age of 40 years (range, 1877 years)
were analyzed. The patient's HPV status was: 1169 (33%) patients were HPV 16,
343 (9.7%) patients were HPV 18, and 2318 (65.4%) patients were HPV others. The
detailed HPV positive results of patients were that 888 (25.4%) patients were only
HPV 16, 197 (5.6%) patients were only HPV 18, and 2097 (59.9%) patients were
only HPV others. In the study cohort, 529 (14.9%) patients had CIN 2+ lesions. HPV
16 and/or HPV 18 were detected in 331 (62.5%) of 529 patients with CIN 2+ lesions.
The final pathology result of 507 (14.3%) patients was CIN 2/3, and that of 22 (0.6%)
patients was cancer.

Conclusion: In conclusion, we found that while HPV other types were positive in two
thirds of the patients, HPV 16 and/or 18 were positive in more than four fifths of the
cancer cases. In the high-risk HPV positive patient group, HPV type can be used as
a criterion when referring the patient to colposcopy.

Keywords: Cervix Uteri, Colposcopy, Human Papillomavirus
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INTRODUCTION

Cervical cancer ranks as the fourth most prevalent cancer in women worldwide, with nearly 570.000 cases of invasive cervical
carcinoma detected and 311.000 deaths caused by cervical cancer each year (1). Cervical cancer screening involves the use
of cervical cytology, commonly known as the Pap test, and/or the detection of oncogenic subtypes of the human papillomavirus
(HPV) (2). The results from these tests, in conjunction with a patient’s previous results (if available), are utilized to direct subsequ-
ent evaluation, such as repeating cervical cytology, conducting colposcopy with cervical biopsies, or, less frequently, performing
an excisional procedure (2). Treatment decisions are subsequently determined based on diagnostic findings obtained from the
histologic examination (3).

The evidence establishing a connection between HPV and cervical carcinoma is substantial (4, 5). HPV types are categorized into
distinct groups according to their respective levels of risk for causing cervical cancer. High-risk types were: HPV 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, and 68. A worldwide study investigates HPV distribution. HPV types 16 and 18 were detected in 71%
of invasive cervical patients. The other five high-risk HPV types (HPV 31/33/45/52/58) had additional incidences of 18.5% (6, 7).

The development of cervical cancer involves a prolonged period of precancerous lesions formation, specifically the cervical intra-
epithelial neoplasia 1 (CIN 1), CIN 2, and CIN 3 stages(8).

The likelihood of developing invasive cervical cancer is four times greater for CIN 1, 14.5 times greater for CIN 2, and 46.5 times
greater for CIN 3, compared to individuals without CIN (9).

In our study, we aimed to analyses the high-risk HPV type distribution and pathology results in high-risk HPV positive patients.

METHOD

The research was retrospectively conducted, and data was obtained from a tertiary gynecologic oncology colposcopy outpatient
clinic. We analyzed data from 3546 patients who tested positive for HPV and underwent colposcopic examination from September
2019 to December 2022. All patients granted the institution explicit permission to utilize their clinical data. The institutional review
board of Ankara Bilkent City Hospital approved the study (approval: E2-23-4127). In our country’s screening program, we use HPV
testing and co-testing (with both cytology and HPV) for cervical cancer screening. The liquid-based cytology preparation utilized
the NOVAprep® system from Novaprep Inc., Russia, and the Max-prep® system from Corebiotech Co., Ltd., Korea. We examined
the pathologic reports of the colposcopic biopsy, the age, and the HPV test results. HPV DNA was extracted using the QlAsym-
phony® DSP Virus/pathogen Midi kit and subsequently identified and classified using the QlAscreen HPV PCR kit (Qiagen Inc.,
Germany). Patients who presented with HSIL, microinvasive cancer, adenocarcinoma in situ (AIS) as detected by colposcopic
biopsy, and a discrepancy between the biopsy results and clinical evaluation underwent conization. Among the pathology results
of smear, cervical biopsy, conization, and hysterectomy, the result containing the highest-grade lesion was defined as the final
pathology result. The CIN 2+ lesions were defined as CIN 2/CIN 3, adenocarcinoma in situ, microinvasive cancer, and cervical
cancer. Gynecologic oncologists performed all colposcopic examinations and conization procedures. The surgical specimens
were evaluated by specialized gynecologic pathologists.

Statistical analyses were performed using the Statistical Package for the Social Sciences (IBM SPSS Inc., Chicago, IL) version
20.0. Descriptive values are expressed as the arithmetic mean + standard deviation, median, and percent.

RESULTS

A total of 3546 patients with a median age of 40 years (range, 18-77 years) were analyzed. The patient's HPV status was: 1169
(33%) patients were HPV 16, 343 (9.7%) patients were HPV 18, and 2318 (65.4%) patients were HPV others. The detailed HPV
positive results of patients were that 888 (25.4%) patients were only HPV 16, 197 (5.6%) patients were only HPV 18, and 2097
(59.9%) patients were only HPV others. The HPV status of the study cohort is shown in detail in Table 1.
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Table-1 HPV status of the study cohort

Characteristics Mean+SD Median (range)
Age (year) 41.0+10.83 40 (18-77)
n %
HPV 16! 1169 33
HPV 18? 343 9.7
HPV HPV others ° 2318 65.4
HPV positive but type not reported 43 1.2
Only HPV 16 888 25.4
Only HPV 18 197 5.6
HPV 16 + 18 100 2.9
Detailed HPV positive result * HPV 16 + others 175 5
HPV 18 + others 40 1.1
HPV 16 + 18 + others 6 0.2
Only HPV others 2097 59.9
Only HPV 31 68 1.9
HPV31 HPV 31 + other types ° 130 3.7
Only HPV 33 18 0.5
HPV 33 HPV 33 + other types ° 26 0.7
Detailed HPV others type positive result HPV 35 Only HPV 35 17 0.5
5 HPV 35 + other types ° 48 1.4
Only HPV 52 40 1.1
HPV'52 HPV 52 + other types ¢ 101 2.9
HPV 58 Only HPV 58 15 0.4
HPV 58 + other types ° 37 1.1

: HPV 16 + others HPV types

: HPV 18 + others HPV types

: HPV others + HPV 16-18

: n=3503 (43 patients with HPV positive but type not reported excluded)

: n=2318 (Patient with HPV others type positive + HPV 16-18 type positive)
: Other types: HPV 16 and/or HPV 18 and /or HPV others

T N

Table-2 Smear results of the study cohort

Smear results n %

Negative cytology 1366 38.5
Unsatisfactory for evaluation 61 1.7
Atypical squamous cells of undetermined significance (ASCUS) 1457 41.1
Low-grade squamous intraepithelial lesion (LSIL) 480 13.5
Atypical squamous cells cannot exclude HSIL (ASC-H) 92 2.6
High-grade squamous intraepithelial lesion (HSIL) 63 1.8
Atypical glandular cells not otherwise specified (AGC-NOS) 11 0.3

Adenocarcinoma in situ (ALS) 1 0.03
Not reported 15 0.4

In the study cohort, 529 (14.9%) patients had CIN 2+ lesions. HPV 16 and/or HPV 18 were detected in 331 (62.5%) of 529 patients
with CIN 2+ lesions. The final pathology result of 507 (14.3%) patients was CIN 2/3, and that of 22 (0.6%) patients was cancer. A
total of 27.6% of only HPV 16 positive patients and 7.6% of only HPV 18 positive patients had CIN 2+ lesions. Furthermore, 9.2%
of only HPV others positive patients had CIN 2+ lesions. Final pathological result of the study cohort is shown in detail in Table 3.
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Table-3 Final pathological result of the study cohort

Final pathological result

HPYV type Benign or CIN 1 CIN 2/3 or cancer Total

n (%) n (%)
Only HPV 16 positive 643 (72.4) 245 (27.6) 888
Only HPV 18 positive 182 (92.4) 15 (7.6) 197
HPV 16 + HPV 18 positive 82 (82.0) 18 (18.0) 100
HPV 16 + HPV 18 + HPV others positive 6 (100.0) 0(0) 6
HPV 16 + HPV others positive 131 (74.9) 44 (25.1) 175
HPV 18 + HPV others positive 31(77.5) 9 (22.5) 40
HPV others positive 1904 (90.8) 193 (9.2) 2097
HPV positive but type not reported 38 (88.4) 5(11.6) 43

The final pathology revealed the presence of squamous cell carcinoma in 14 out of the 22 cancer-diagnosed patients, and detec-
ted adenocarcinoma in 8. Patients had cancer as a result of the final pathology in 1.1% of those with only HPV 16 positive, in 1.5%
of those with only HPV 18 positive, and in 0.1% of those with HPV others. HPV 16 and/or HPV 18 were positive in 18 (81.8%) of
22 patients with cancer. HPV types of patients with cancer as a result of the final pathology are shown in detail in Table 4.

Table-4: HPV types of patients with cancer as a result of the final pathology

Cancer (squamous cell cancer
No cancer
HPV type or adenocancer) Total
n (%) n (%)

Only HPV 16 positive 878 (98.9) 10 (1.1) 888
Only HPV 18 positive 194 (98.5) 3(1.5) 197
HPV 16 + HPV 18 positive 99 (99.0) 1(1.0) 100
HPV 16 + HPV 18 + HPV others positive 6 (100.0) 0(0) 6
HPV 16 + HPV others positive 172 (98.3) 3(L.7) 175
HPV 18 + HPV others positive 39 (97.5) 1(2.5) 40
HPV others positive 2094 (99.9) 3(0.1) 2097
HPV positive but type not reported 42 (97.7) 1(2.3) 43

DISCUSSION

Our study cohort's smear results revealed abnormal cytology in 61.5% of patients. There were 14.9% of patients with CIN 2+
lesions. Cancer was the final pathology result for 0.6% of the entire cohort. HPV 16 and/or HPV 18 were detected in 81.8% of
cancer patients. Cancer was diagnosed in 1.1% of patients with only HPV 16 positive, 1.5% of those with only HPV 18 positive,
and 0.1% of those with HPV others.

In a Turkish study between August 2013 and December 2018, cytology results for more than 4 million women were evaluated on
a population-based screening program. In this patient group, 163.411 HPV positives were detected. HPV positive women’s smear
results were classified as normal in 69.2% of cases and as unsatisfactory cytology in 16.6% of cases.

The remaining patients with abnormal cytology reports had cytology results classified as ASC-US in 6.5%, ASC-H in 0.6%, LSIL in
6.4%, HSIL in 0.3%, AGC in 0.4%, and other (adenocarcinoma in situ) in 0.002% of patients (10). In our study, the cohort's smear
results were as follows: normal cytology 38.5%, unsatisfactory cytology 1.7%, ASCUS 41.1%, LSIL 13.5%, ASC-H 2.6%, HSIL
1.8%, AGC-NOS 0.3%, and AIS 0.03%. The difference is that the study cohort we present consists of patients admitted to the
hospital. Additionally, our study does not cover Tlrkiye in general. It includes patients in the cross-sectional period between 2019
and 2022. The other study was a population-based screening study.
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A study presented by Aydin et al. between June 2015 and Oc-
tober 2019 in Istanbul province included patients with high-risk
HPV positives who underwent coloscopy. In their study popula-
tion, 23.3% of women tested positive for HPV 16, 4.9% for HPV
18, and 7.1% for both HPV 16 and 18 (11). In our study, 33% of
women were HPV 16 positive, and 9.7% were HPV 18 positive.

The prevalence of CIN 2/3 in high-risk HPV-positive patients
varies across different studies. Meyer et al. investigated 809
patients’ distribution of HPV types in different grades of dyspla-
sia. Prevalences of HPV types in different grades of dysplasia
were HPV 16 and 18 (19.7%), HPV 31 (4.7%), HPV 33 (3.5%),
HPV 35 (1.1%), HPV 52 (2.1%), and HPV 58 (0.6%) (12). In
our study, the prevalences of HPV types were HPV 31 (5.6%),
HPV 33 (1.2%), HPV 35 (1.9%), HPV 52 (4%), and HPV 58
(1.5%). According to a Korean study, 27% of women who tested
positive for HPV 31 had CIN 2/3 (13). A study conducted in the
Netherlands found that women with HPV others positive had a
3.5% risk of developing CIN 2 and a 7.9% risk of developing
CIN 3 (14). In our study, 9.2% of HPV others type positive pa-
tients with CIN 2+ lesions.

In the study presented by Meyer et al., HPV 16 and 18 were
found in 30.8% of cancer patients (12). Spinillo et al. included
3601 patients’ colposcopy results to determine the high-risk
HPV-type incidences in cervical cancer. They found 58.2% of
cancer patients were HPV 16 and/or HPV 18 positive (15). In
our study, HPV 16 and/or HPV 18 were positive in 81.8% of
patients with cancer. Three patients were HPV others positive,
and one patient was HPV positive but type not reported.

The 2019 American Society of Colposcopy and Cervical Patho-
logy (ASCCP) guideline for HPV primary screening states that
if an HPV test is positive for HPV 16 or 18, it should be referred
directly to colposcopy; if the test is positive for another high-risk
HPV type (not HPV-16/18), cytology should be performed. Un-
less there is enough evidence to support using the assay in a
different way, HPV assays should be used for management in
accordance with their regulatory approval for screening (16).

The retrospective study design is our study’s most significant
limitation. Another limitation is that the results we present are
not population-based screening results, so they cannot reflect
the country as a whole. The advantages of our study were that
colposcopy and excisional procedures were all performed by
gynecological oncology specialists. The same clinic provided
follow-up for the patients. Pathology samples from the patients
were examined by pathologists specializing in gynecological
pathology.
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In conclusion, from the study we presented, we found that whi-
le HPV other types were positive in two-thirds of the patients,
HPV 16 and/or 18 were positive in more than four fifths of the
cancer cases. In the high-risk HPV positive patient group, HPV
type can be used as a criterion when referring the patient to
colposcopy. However, community-based studies with large par-
ticipation are necessary to clarify this situation.
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0z

Amag: intrahepatik gebelik kolestazi (IGK) olan hastalarin serumunda progesteron metabolitle-
rinin yiksek oldugu bilinmektedir ve erken gebelikte eksojen progesteron takviyesi progesteron
metabolitlerinde artisa neden olabilir. Bu galismanin amaci IGK ile eksojen progesteron alimi

arasindaki iliskiyi arastirmaktir.

Geregler ve Yontem: Bu galisma Ocak 2015- Kasim 2023 tarihleri arasinda yapilmis retrospektif
bir vaka-kontrol calismasidir. Gruplarin karaciger fonksiyon testleri, total safra asidi diizeyleri,
anne yasl, vicut kitle indeksi, parite, kolestaz Gykist, progesteron kullanim Gykisti, kasinti
semptomlarinin ortaya ¢iktigi gebelik haftasi, IGK tanisi konulan gebelik haftasi, ursodeoksikolik
asit kullanim dykisii, obstetrik patoloji, annenin eslik eden ek hastalik varligi, dogum haftasi,
dogum sekli, dogum agirligi ve APGAR skorlari hastanemiz veri tabanindan elde edilerek kar-

silastirild.

Bulgular: Calismaya 79'u IGK'li ve 300'( kontrol grubu olmak tizere toplam 379 gebe dahil edildi.
Nulliparite, kolestaz Gyktisii ve progesteron kullanimi IGK grubunda kontrol grubuna gére anlamli

derecede yiksekti (p<0.005, hepsi igin).

Sonug: Erken gebelik déneminde eksojen progesteron kullanimi IGK'ya neden olabilir ve fetus
lizerinde olumsuz etkilere neden olabilir. IGK gelisiminde progesteronlarin roliiniin arastirimasi

icin daha ileri calismalara ihtiyag vardir.

Anahtar Kelimeler: Intrahepatik gebelik kolestazi, total safra asitleri, ursodeoksikolik asit, ekzojen

progesteron

ABSTRACT

Aim: Progesterone metabolites are known to be elevated in the serum of patients with intrahe-
patic cholestasis of pregnancy (ICP), and exogenous progesterone supplementation in early
pregnancy may cause an increase in progesterone metabolites. The aim of this study is to

investigate the relationship between ICP and exogenous progesterone intake.

Materials and Methods: This study is a retrospective case-control study conducted between Ja-
nuary 2015 and November 2023. The groups liver function tests, total bile acids, maternal age,
body mass index, parity, history of cholestasis, history of progesterone use, gestational week
in which pruritus symptoms occurred, gestational week, in which ICP was diagnosed, history
of ursodeoxycholic acid intake, obstetric pathology, maternal comorbidities, week of delivery,
delivery method, birth weight, APGAR scores were obtained from the database of our hospital

and compared.

Results: A total of 379 pregnant women including 79 with ICP and 300 control were included in
the study. Nulliparity, history of cholestasis, and history of progesterone intake were significantly

higher in the ICP group than in the control group (p<0.005, for all).

Conclusion: Intake of exogenous progesterone in early pregnancy may lead to ICP and have
adverse effects on the fetus. Further studies are needed to investigate the role of progesterone

in the development of ICP.

Keywords: Intrahepatic pregnancy cholestasis, total bile acids, ursodeoxycholic acid, exoge-

nous progesterone
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is defined by the
presence of pruritus and an increase in serum maternal total
bile acids (TBA). This syndrome is accompanied by high liver
enzyme and rarely bilirubin levels (1). ICP occurs most com-
monly in the third trimester of pregnancy but can begin in any
trimester of pregnancy. ICP is the most common liver disease
that occurs only during pregnancy (2). The incidence varies
from 1% to 27.6% worldwide (3). ICP increases the risk of pe-
rinatal morbidity and mortality and adverse obstetric outcomes
such as stillbirth, respiratory distress syndrome, meconium
passage, and fetal asphyxia (4, 5).

The etiology of ICP is not fully understood, but it likely involves
a combination of genetic predisposition, hormonal factors, and
environmental factors. The development of ICP has been as-
sociated with the effects of sex hormones during pregnancy.
It has been reported that progesterone metabolites increase
in the serum of ICP patients (6, 7). The risk of miscarriage is
described as vaginal bleeding that occurs before the twentieth
week of pregnancy. It occurs in 20% of pregnancies and incre-
ases the risk of miscarriage by 2.6 times, with a 17% chance
of subsequent pregnancy complications. The risk of miscarri-
age depends on the mother’s acceptance or rejection of the
allogeneic embryo. In a normal, healthy pregnancy, the number
of progesterone receptors in maternal lymphocytes that come
into contact with the embryo’s antigen increases, and there is
a corresponding shift in the maternal immune system toward
T helper (Th) 2 lymphocytes. However, in the presence of im-
pending miscarriage and preterm labor, no increase in proges-
terone receptors in lymphocytes is observed and a shift toward
Th1 occurs. This may lead to an increase in interferon gamma,
which is detrimental to pregnancy. Based on this information,
studies suggest that progesterone use may be effective in trea-
ting impending miscarriage. There are very few data evaluating
progesterone treatment in terms of maternal and fetal effects.
Progesterone (in capsule, gel, or ampoule form), dydrogestero-
ne, and hydroxyprogesterone caproate can be used as proges-
terone therapy.

In our study, the association between exogenous progesterone
intake and clinical features and laboratory results of ICP pa-
tients was retrospectively investigated.
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MATERIAL AND METHODS

This retrospective case-control study was carried out in a terti-
ary obstetric care center, in Ankara, Turkey, between January
2015 and November 2023 with the approval of the Ethics Com-
mittee (Approval number; AESH-EK1-2023-732). A verbal and
written informed consent was obtained from all participants. At
our hospital, fasting TBA levels are measured in women pre-
senting during pregnancy with severe pruritus and/or abnormal
liver function tests (LFT). For this study, two separate groups
were formed: the ICP group: pregnant women who were found
to have high fasting TBA levels (= 10 micromoles / L) in the
presence of pruritus symptoms and/or due to an elevated LFT
level, and the control group: it consisted of normal, healthy
pregnant women without LFT elevation and pruritus symptoms.
LFT elevation was defined as = 40 international units/L for as-
partate transaminase (AST) and alanine transaminase (ALT).
Groups were compared with respect to their progesterone
treatment history. Progesterone treatment included the use of
oral, intramuscular injection or vaginal progesterone for at le-
ast 1 week to diagnose first trimester miscarriage or to prevent
preterm delivery.

LFT, TBA, maternal age, body mass index (BMI), history of
progesterone use, gestational week of pruritus symptoms,
gestational week of ICP diagnosis, history of ursodeoxycholic
acid (UDCA) use, obstetric pathology (intrauterine growth re-
tardation, preterm labor, amniotic fluid abnormalities), maternal
comorbidities (gestational hypertension, gestational diabetes
mellitus, preeclampsia, HELLP syndrome), week of delivery,
delivery method, birth weight, APGAR score information were
recorded in hospital archives. Multiple pregnancies and preg-
nant women with severe fetal anomalies (out of soft marker)
were excluded from the study.

Statistical Package for the Social Sciences -SPSS 22 (SPSS
Inc. Chicago, IL) was used for data analysis. In the analysis of
normality, nonparametric test procedures were used because
the values for “BMI, number of pregnancies, week of pregnan-
cy” measured with the Shapiro-Wilk test did not have a normal
distribution. In this context, Mann Whitney U test was used to
determine the relationships between parameters. Results were
evaluated within the 95% confidence interval and a p-value of <
0.05 was considered significant.



RESULTS

Seventy-nine of 119 pregnant women whose TBA levels were
measured because of pruritus and/or elevated LFT levels had
high TBA levels (66.38%). All patients diagnosed with ICP had
pruritus symptoms and 47 of them had concomitant elevated
LFT levels (59.49%). Elevated LFT levels and concomitant cho-
lelithiasis were found in 2 of 40 patients in whom TBA elevation
had not been detected. Eight of 38 pregnant women who had
a normal abdominal ultrasound had elevated LFT levels, but
there were no recurrent TBA levels and no ICP diagnosis could
be made. A total of 379 pregnant women, 79 of whom had ICP,
and 300 control patients were enrolled in the study. The demog-
raphic and clinical characteristics of the mothers and newborns
were compared in Table 1. There were no significant differen-
ces between groups in maternal age, BMI, obstetric conditions,
maternal comorbidities, neonatal APGAR scores 1 and 5, and
fetal death. Nulliparity, history of cholestasis, and history of
progesterone use were significantly higher in the study group
than in the control group, and gestational age and birth weight
at delivery were significantly lower than in the control group.

Table 1. Comparison of maternal/neonatal characteristics and
clinical features

ICP Control
B P value
(n=79) (n=300)
Maternal features
Age [median (IQR)] 28.00 (9) 27.00 (9) 0.777
BMI [median (IQR)] 27.00 (4) 27.00 (5) 0.512
Nulliparity n (%) 40 (50.63) 78 (26.00) | <0.001
History of cholestasis n (%) 14 (17.72) 0 <0.001
Progesterone use n (%) 17 (21.52) 17 (5.66)
First trimester n (%) 13 (16.45) 12 (4) 0.001
Second trimester n (%) 4 (5.06) 5(1.66)
Obstetric pathology n (%) 19 (24.05) 74 (24.66) 0.807
Comorbidity n (%) 24 (30.37) 92 (30.66) | 0.477
Gestational age at birth [median
37.00 (1.0) | 38.60(1.4) | <0.001
(IQR)]
Vaginal birth n (%) 66 (83.5) 170 (56.6) | <0.001
Neonatal features
Birth weight [median (IQR)] 3000(520) | 3210 (535) | <0.001
1 min. APGAR [median (IQR)] 9.0 (0) 9.0 (0) 0.235
5 min. APGAR [median (IQR)] 10.0 (0) 10.0 (0) 0.145
Fetal death n (%) 1(1.26) 0 0.051
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In the study group, the gestational age at which the pruritus
symptom occurred ranged from 15 to 38 weeks (median 32.0),
and the gestational week at which ICP was diagnosed ranged
from 16 to 39 weeks (mean 33.04). Sixty-five of the patients
with ICP were treated with UDCA. The median AST and ALT
values were significantly higher in the study group than in the
control group (p < 0.001, p < 0.001, respectively), and the me-
dian (IQR) was determined to be 18.00 (10), 12.00 (19), and
46.00 (61), 58.00 (95), respectively. The median (IQR) TBA va-
lue in the study group was 18.40 (20.4).

DISCUSSION

This study was conducted to understand the role of progeste-
rone metabolites in the pathogenesis of ICP. As a result, it was
found that the use of progesterone was higher in the ICP group
than in the control group.

The pathogenesis of ICP is relatively complex, and researchers
generally associate it with factors such as genetic, endocrine,
and immunological disorders, as well as selenium deficiency
(8-11). It has been suggested that high levels of estrogen and
progesterone may be a triggering factor in the pathophysiology
of ICP (12, 13). Studies have shown that a genetic predisposi-
tion may lead to bile acid accumulation by causing dysfunction
of transmembrane transporters for bile acids in hepatocytes
(14,15). In hyperestrogenism (i.e., pregnancy or use of birth
control pills), this dysfunction becomes apparent and the pa-
tient develops typical symptoms such as pruritus (14,15). Most
data suggest that cases of early-onset ICP in the first trimester
are associated with elevated physiologic estrogen levels (e,
multiple pregnancies, ovarian hyperstimulation syndrome). In
addition, pregnancies resulting from cycles of ovarian stimulati-
on followed by embryo transfer are at higher risk for early-onset
ICP (16).

The literature consistently emphasizes that progesterone meta-
bolites play a greater role in the development of ICP than est-
rogens. These metabolites cause competitive inhibition of the
binding of bile acids to receptor proteins on plasma membranes
involved in excretion. Serum concentrations of progesterone
metabolites are elevated in women with ICP and may be more
concentrated in bile. Alternatively, the change in ICP could be
due to overproduction of sulfated progesterone metabolites. It
has been suggested that more progesterone metabolites are
present here than in maternal plasma, because concentrations
are lower in umbilical cord plasma. It is produced by the mother
and then transferred to the fetus.
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Family history is of great importance in the etiopathogenesis
of ICP. Previous studies have shown that genetics is an un-
derlying factor affecting estrogen levels and bile metabolism,
and that individuals carrying an ICP susceptibility gene (e.g.,
a mutated ABCB4 gene (17) are more susceptible to ICP (18).
Another important risk factor is ICP in previous pregnancies.
Cholestasis develops in 60-70% of subsequent pregnancies in
women with a history of ICP (19). In our current study, nullipa-
rity, history of cholestasis, and progesterone use were found
to be significantly more common in the ICP group than in the
control group. Only one of the pregnant women with a history
of cholestasis was taking progesterone. Other ICP patients re-
ceiving progesterone had no history of cholestasis. This finding
suggests that the development of ICP may be dependent on
the use of progesterone. However, further studies are needed
to investigate the relationship between the appropriate form
and dose of progesterone and the risk of developing ICP.

In clinical practice, the diagnosis of ICP is usually made on
the basis of serum TBA concentration, but the mechanism of
this metabolic disorder is not fully understood. While the total
amount of estrogen and progesterone circulating in the blood
or excreted in the urine is similar in ICP patients as in normal
pregnant women, this is not true for the levels of their meta-
bolites. Although progesterone synthesis appears to be intact,
the profiles of progesterone metabolites in plasma and urine
differ from those of normal pregnancies and contain a greater
proportion of mono- and disulfated metabolites. TBA is the ma-
instay of the clinical diagnosis of ICP and the most important
laboratory evidence for the diagnosis of ICP. In addition, bile
acids promote the release of prostaglandins, and ICP can indu-
ce preterm labor in pregnant women (20). The ICP group (TBA
= 10umol/L) was included in this study. Gestational age and
birth weight were significantly lower in our ICP group than in the
control group. In our study, there was no significant difference
between the patient and control groups in obstetric pathologies
(intrauterine growth retardation, preterm delivery, amniotic fluid
abnormalities), maternal comorbidities (gestational hypertensi-
on, gestational diabetes mellitus, preeclampsia, HELLP synd-
rome), and neonatal APGAR scores. In addition, the gestatio-
nal week at which ICP was diagnosed in our study was 16-39
(mean 33.04), and 65 of the patients were treated with UDCA.
The additional administration of UDCA improves ICP symp-
toms. The hypothesis is that UDCA acts by removing hydrop-
hobic endogenous bile salts from the bile acid pool, protecting
hepatocytes from their toxic effects and improving the excretion
of bile acids by the fetus via the placenta. Daily progesterone
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synthesis in late pregnancy is about 250 to 350 mg/dI. Sulfated
pregnanolones, pregnanediols, and 5a-pregnan-3a,20a,21-tri-
ol are found in plasma in pmolar concentrations that increa-
se with the duration of pregnancy. Concentrations of most of
these sulfates were significantly increased in women with ICP.
It is unclear whether this abnormality is primary or secondary
to cholestasis. Sulfated and glucuronidated progesterone me-
tabolites are excreted in bile in late pregnancy, and bile con-
centrations and fecal steroid excretion are lower in ICP than in
normal pregnancy. Oral administration of UDCA to patients with
early-onset ICP (before 33 weeks’ gestation) results in impro-
vement and some resolution of pruritus (21). Currently, there
are no biomarkers for ICP in clinical use. The potential use of
the predictive marker to determine whether pregnant women
with pruritus will develop ICP is very interesting and should be
explored in future prospective, robust studies.

This article had several limitations. First of all, it included retros-
pective and single-center data. Long-term follow-up of bile acid
levels of the patients was not available due to its retrospective
nature. Its strength is that it includes a large number of partici-
pants.

CONCLUSION

Exogenous progesterone supplementation early in pregnancy
may lead to an increase in progesterone metabolites and thus
earlier ICP in pregnancy. In this study, the relationship between
exogenous progesterone intake and ICP was investigated. As
a result, it was found that progesterone intake was significantly
higher in the ICP group than in the control group. However, furt-
her studies are needed to investigate the relationship between
adequate progesterone intake and dose and the risk of deve-
loping ICP.
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0z ABSTRACT

Amag: Arastirma; epilepsi tanisi almis kadinlarin gebelikte yasadigi sorunlar, nobet durumlari, Introduction: Research; This study was planned retrospectively in order to compare the prob-
ilag kullanim durumlari ve epilepsi tanisi olmayan gebeler ile maternal ve fetal sonuglarinin kar- lems experienced by women diagnosed with epilepsy during pregnancy, seizure status, drug
sllastinimasi amaciyla retrospekiif olarak planlanmistir. Gereg ve Yontem: Arastirma, epilepsi use, and maternal and fetal outcomes with non-epileptic pregnant women. Materials and Metho-
tanisi olan ve epilepsi tanisi olmayan gebelerin kayitlari izerinde retrospektif olarak gerceklesti- ds: The study was carried out retrospectively on the records of pregnant women with and without
rilmistir. Aragtirmada toplam 6rneklem grubunu 445 gebe (galisma grubu 49, kontrol grubu 396) epilepsy. The total sample group in the study consisted of 445 pregnant women (49 in the study
olusturmustur. Arastirmanin verileri Mart 2015-Subat 2020 tarihleri arasinda Konya ilinde yer group, 396 in the control group). The data of the study were collected by examining all birth
alan bir Tip Fakiiltesi Hastanesinin Kadin Dogum Klinigindeki tim dogum kayitlari incelenerek records in the Obstetrics and Gynecology Clinic of a Medical Faculty Hospital in Konya between
toplanmistir. Arastirmanin verileri veri toplama formu kullanilarak kayit altina alinmistir. Bulgular: March 2015 and February 2020. The data of the study were recorded using the data collection
Calismaya dahil edilen epileptik olan ve olmayan gebeler arasinda yas, gravida ve parite agisin- form. Results: No statistically significant difference was found between the epileptic and non-e-
dan istatistiksel olarak anlamli bir farklilik bulunmamistir (p>0.05). Epileptik gebelerin gebelikteki pileptic pregnant women included in the study in terms of age, gravida and parity (p>0.05). It
ilk doktor ziyaretlerini daha geg yaparken, toplam antenatal ziyaret sayilarinin daha az oldugu was determined that epileptic pregnants made their first doctor visits later in pregnancy, while
saptanmistir (p<0.05). Epileptik gebelerin antenatal ve postnatal komplikasyonlarinin dstik d- the total number of antenatal visits was lower (p<0.05). It has been determined that the antenatal
zeylerde oldugu, yuksek oranda ilag kullanildigi ve gebelikle birlikte nébetlerde gok az miktarda and postnatal complications of epileptic pregnant women are at low levels, the drug is used ata
artis yagansa da bunun istatistiksel agidan anlamii olmadig tespit edilmistir. Sonug: Epileptik high rate, and although there is a small increase in seizures with pregnancy, this is not statisti-
gebeler epileptik olmayan gebeler ile kargilastirildiginda daha kétii antenatal, natal ve postnatal cally significant. Conclusion: Epileptic pregnant women do not have worse antenatal, natal and
sonuglart bulunmamaktadir. Epileptik gebelere prekonsepsiyonel dénemden baslayarak antena- postnatal outcomes compared to non-epileptic pregnant women. The importance of antenatal
tal izlemin 6nemi anlatiimall, epileptik ndbetleri engelleyebilecek ilag kullaniminin, doz ayarlarinin follow-up should be explained to epileptic pregnant women starting from the preconceptional
yakindan takip edilmesinin dnemi konusunda farkindaliklari artinimalidir. period, and their awareness should be increased about the importance of using drugs that can
Anahtar Kelimeler: Gebelik; Epilepsi; Anitepileptik ilag; Nobetler; Komplikasyonlar prevent epileptic seizures and closely following dose settings.

Key Words: Pregnancy; Epilepsy; Anitepileptic Drug; Seizures; Complications
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GiRiS

Epilepsi en yaygin n6rolojik hastaliklardan biridir ve her yastan,
Irktan, sosyal siniftan ve cografi konumdan insani etkiler. Epi-
lepsi, ndbetler olusturmaya yonelik kalici bir yatkinlikla ve ndbet
niikslerinin norobiyolojik, bilissel, psikolojik ve sosyal sonugla-
riyla karakterize bir beyin hastaligidir (1). Ayni zamanda dam-
galanma, psikiyatrik komorbidite ve yliksek ekonomik maliyetle
iliskili ciddi bir nérolojik durumdur (2). Kiiresel Engellilige Uyar-
lanmig Yasam Yillari (Disability-Adjusted Life Years-DALYs)
(2010) galismasinda; nérolojik bozukluklardan %2’inln epilepsi
ve 1/3'Uinlin de migrenden kaynaklandigi bildirilmektedir (3).
Epilepsi prevalansi ilkeler arasinda farklilik géstermek ile bir-
likte 1000 populasyon da 8,75-5,15 kisi arasinda degismektedir
(1). Dinya capinda yaklasik 12,5 milyon dogurganlik cagindaki
kadin epilepsi hastasidir (4). Epilepsiden muzdarip kadinlarin
yaklasik% 40’1 treme c¢aginda olup (5), gebelikte epilepsiye
oldukca yaygin olarak % 0,3-0,5'lik bir prevalansla karsilagil-
maktadir (6).

Epilepsili kadinlar igin gebelik dnemli bir karardir (7). Cinku no-
betler, gebelerde goriilen en yaygin nérolojik komplikasyondur
(8). Epilepsili gebelerde ndbet esnasinda plasentaya giden kan
akiminin azalmasi séz konusudur ve bu durum prenatal mor-
talite ve morbidite riskini artirmaktadir (7). Kadinlarda epilepsi,
sezaryen, preekilampsi ve gestasyonel hipertansiyon risklerini
artirabilir (6,9). Maternal 6lim oraninin, epilepsili kadinlarda,
hastaligi olmayanlara gore 10 kat daha yuksek oldugu gds-
terilmistir (6,10). Epilepsili gebelerin bebeklerinde; spontan
abortus, neonatal/perinatal mortalite, yenidoganin hemorajik
hastaligl, distk dogum agirigi ve APGAR skoru, prematiirite
daha yUksek oranda gorilebilmektedir. Perinatal mortalite ora-
ni 2-3 kat artmaktadir (11). Diger taraftan epilepsili kadinlarin
cocuklarinda konjenital malformasyon gériilme riski genel top-
lumdan 2-5 kat daha fazla oldugu bildirilmektedir. Ortaya ¢ika-
bilecek konjenital malformasyonlar; regenital, kardiyovaskuler
anomaliler, orofasiyel ve noral tlip defekti, iskelet ve disformik
anomaliler, davranig bozuklugu ve 1Q disuklugi olabilmektedir
(12). Tek basina epilepsi hastaligi gebeligi, perinatal sonug ve
yenidogan sagligini etkilemez. Ayni zamanda antiepileptik ilag
(AEI) kullanimi da bu sonuglar (izerinde etkilidir. Ancak epilepsi
gebelikte ilag kullaniminin kesilmemesi gereken nérolojik bir
hastaliktir (13). Nobetlerle iligkili maternal ve 8limcl risklerden
kaginmak icin, antiepileptik ilag (AEi) alan kadinlarin gocukla-
rinda artmig konjenital malformasyon ve olumsuz biligsel geli-
sim riskine ragmen, genellikle gebelik sirasinda maternal antie-
pileptik ilag (AEI) tedavisi siirdiriiliir (6). Calismada retrospektif
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olarak incelenen, epilepsi tanisi almis kadinlarin gebelikte ya-
sadi§i sorunlar, ndbet durumlari, ilag kullanim durumlari ve epi-
lepsi tanisi olmayan gebeler ile maternal ve fetal sonuglarinin
karsilastiriimasi amaglanmistir.

GEREG VE YONTEM

Calisma, Konya ilinde yer alan Tip Fakiiltesi Hastanelerinden
birinde Kadin Hastaliklari ve Dogum Klinigine bagvurmus epi-
lepsi tanisi olan ve epilepsi tanisi olmayan gebelerin kayitlari
uzerinde retrospektif olarak gerceklestirilmistir. Mart 2015-Su-
bat 2020 tarihleri arasinda kadin dogum klinigindeki tim dogum
kayitlari incelenmistir. Epilepsi tanisi olan 49 gebe ¢alisma gru-
bu olarak belirlenmigtir. Calisma poptlasyonu, dogum éncesi
bakimlari hastanede yapilan ve hastanede dogum yapan epi-
lepsi tanisi almis gebe kadinlardan olusmustur. Kontrol grubu
dahil edilme kriterleri; ayni tarihler arasinda, herhangi bir kronik
hastaligi bulunmayan, tekil gebeligi olan, ila¢ kullanmayan, ge-
belik izlemi ve dodum icin hastaneye basvuran 396 gebenin
kayitlaridir. Kontrol grubu icin diglanma kriterleri ise; gebeligi
esnasinda kronik hastaliga sahip olan, ilag kullanan, gogul ge-
beligi olan ve dogumunu hastanede gerceklestirmemis gebe-
lerdir.

Arastirmanin verileri aragtirmacilar tarafindan literattir dogrultu-
sunda hazirlanan veri toplama formu kullanilarak toplanmistir.
Veri toplama formunda 23 madde yer almaktadir. Epilepsi va-
kalarinin (¢alisma grubu) tibbi kayitlari, antenatal ve postnatal
komplikasyonlar, gebelikten dnce ve gebelik sirasinda nobet
aktivitesi ve kullanilan ilag turlerini icermektedir. Her iki grup
icin ise; olgularin yas, gravida, parite, ik antenatal ziyaret, an-
tenatal ziyaret sayisi, gebelik haftasi, preterm dogum, dogum
sekli, fetal 6lim, dogum agirligr ve Apgar skoruna bilgileri top-
lanmistir. Calismaya dahil edilen olgulardan 37. gebelik haf-
tasini tamamlamadan dogum yapanlar preterm dogum olarak
degderlendiriimistir. Calismaya baslamadan énce Kilinik Arastir-
malar Etik Kurulundan 16.03.2021 tarih E-41901325-050.99-

4900 sayili karar ile izin alinmigtir.
Verilerin istatistiksel Analizi

Calismada elde edilen bulgular dederlendirilirken, istatistiksel
analizler icin SPSS 24.0 istatistik paket programi kullaniimigtir.
Calisma verileri de@erlendirilirken tanimlayici istatistiksel me-
totlarin (Frekans, Yizde, Ortalama, Standart sapma) yani sira
normal dagilimin incelenmesi icin Skewnes-Kurtosis, normal
dagilim gdsteren verilerin karsilastirimasinda Bagimsiz Ornek-
lem Gruplarinda T Testi, normal dagilim gdstermeyen verilerin
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karsilastirimasinda Mann Whitney U, kategorik degiskenlerin karilastirimasin da Ki-kare testinden faydalanilmistir. Sonuglar
%95 gliven araliginda, p<0,05 anlamlilik diizeyinde degerlendirilmistir.

BULGULAR

Galismaya retrospektif olarak incelenmis 445 kayit dahil edilmistir. Bu kayitlardan 49 (%11.01)’u epileptik gebelerden olugmak-
tadir. Kayitlarin temel 6zelliklerinin analizinde yas, gravida ve parite agisindan istatistiksel olarak anlamli bir fark bulunamazken
(p>0.05), ilk antenatal ziyaret haftasi ve toplam antenatal ziyaret sayisi arasinda istatistiksel olarak anlamli fark bulunmustur
(p<0,05). Kontrol grubunun ilk antenatal ziyaret haftasi calisma grubuna gore daha diisiik iken, toplam antenatal ziyaret sayisinin
da daha fazla oldugu tespit edilmistir (Tablo 1).

Tablo 1. Olgularin Temel Ozelliklerinin Analizi (n: 445)

Istatistiksel
T Kontrol Analiz
Epilepsi (n:49) (n:396)
p degeri
_ t: -0.7981
Yas (X+£SD) 29.35+5.08 29.98+6.04
p: 0.428
Median 3,00 3,00 Z:-0.8164
Gravida
25-50-75 Persentil 2-3-3 2-3-4 p: 0.414
_ t: -0.2908
Parite (X+£SD) 1.29+0.84 1.33£1.11
p: 0.771
. Median 6,00 5,00 Z:-8.1636
Ik Antenatal Ziyaret Haftas1
25-50-75 Persentil 6,0-6,0-7,0 5,0-5,0-6,0 p: 0.000
_ t: -3.2637
Antenatal Ziyaret Sayisi (X+£SD) 7.43£1.12 8.01£1.61
p: 0.002
X+SD: : Aritmetik Ortalama + Standart Sapma, t: Bagimsiz Orneklemlerde T Testi, Z: Mann Whitney U, p<0.05 Istatistiksel Anlaml

Calismada epileptik gebelerin epileptik olmayan gebeler ile perinatal sonuglarinin kargilastiriimasinda her iki grup arasinda gebe-
lik haftasi ve preterm dogum oranlari agisindan fark istatistiksel olarak anlamli (p<0,05) bulunmustur. Kontrol grubunda preterm
dogum orani daha fazladir (%65,40). Calisma gruplari arasinda; dogum sekli, fetal 6lim, dogum agirhgi ve apgar skoru (1. Dk)
gruplarinda istatistiksel olarak anlamii farklilik bulunmamistir (p>0.05) (Tablo 2).

Tablo 2. Epilepsi Tanisi Olan Gebelerin Epilepsi Tanisi Olmayan Gebeler ile Perinatal Sonuclarinin Karsilastiriimasi

Epilepsi (n:49) Kontrol (n:396) .
Istatistiksel Analiz
(Median/25-50-75 Persentil) (Median/25-50-75 Persentil)
p degeri
(n-%) (n-%)
Z:-3.0108
Gebelik Haftas1 37,00/36-37-39 36,00/35-36-38
p: 0.003
Preterm Var 25 (%51.00) 259 (%65.40) X%:3,9070
Dogum Yok 24 (%49.00) 137 (%34.60) p: 0,048
Dogum C/S 44.00 (%89.80) 377.00 (%95.20) X% 2,4976
Sekli NSVD 5.00 (%10.20) 19.00 (%4.80) p:0,114
Fetal Var 0 (%0.00) 8 (%2.02) X2:1,0080
Olim Yok 49 (%100) 388 (%97.98) p: 0,315
Z:-1.3696
Dogum Agirligt 3000,00/2600-3000-3425 2940,00/2400-2940-3300
p: 0.171
Z:-1.5522
Apgar Skoru (1. Dk) 7,00/6,0-7,0-8,0 7,00/6,0-7,0-7,0
p: 0.121
C/S: Sezaryen, NSVD: Normal Spontan Vajinal Dogum, t: Bagimsiz Orneklemlerde T Testi, X2: Ki-kare, Z: Mann Whitney U, p<0.05 Istatistiksel Anlaml
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Calismaya dahil edilen epileptik gebelerin yasamis oldugu antenatal ve postnatal komplikasyonlarin tanimlayici istatistikleri Tablo
3'de verilmistir. Epileptik gebelerin en fazla oligohidroamnios (%20.40) yasadiklari, antenatal hemoraji ve gebelik hipertansiyonu-

nu (%0.0) ise hic yasamadiklari tespit edilmistir (Tablo 3).

Tablo 3. Epilepsi Tanisi Olan Gebelerde Yasanan Antenatal ve Postnatal Komplikasyonlarin Tanimlayici istatistikleri

Var (n-%) Yok (n-%) Total (n-%)

Onceki Gebeliklerde Spontan 4(%8.16) 45(%91.84) 49 (%100)
Abortus

Antenatal Hemoraji 0(%0.0) 49(%100) 49 (%100)
Gestasyonel Hipertansiyon 0(%0.0) 49(%100) 49 (%100)
Preeklampsi 2 (%4.10) 47 (%95.90) 49 (%100)
Intrauterin Gelisme Geriligi 3 (%6.10) 46 (%93.90) 49 (%100)
(IUGG)

Oligohidroamnios 10 (%20.40) 39 (%79.60) 49 (%100)
Polihidroamnios 3 (%6.10) 46 (%93.90) 49 (%100)
Makat Prezentasyon 3 (%6.10) 46 (%93.90) 49 (%100)
Postnatal Hemoraji 1(%2.04) 48(%97.96) 49 (%100)

Calismada epileptik gebelerin gebe kalmadan énce ndbet gegirmeyen kadin sayisi 41(%83.67) iken gebe kaldiktan sonra ndbet
gecirmeyen kadin sayisi 32 (%65.31)'e dismistir. Ayni zamanda gebe kalmadan gegirilen nébet sayisi bes olan higbir kadin
bulunmazken gebe kaldiktan sonra bes kez ndbet gegiren kadin sayisi dérde yikselmistir. Gebelikten 6nce ndbet gegirmis olmak

gebelikten sonra nobet gegirmeyi etkilememektedir (p>0.05) (Tablo 4).

Tablo 4. Epilepsi Tanisi Olan Kadinlarin Gebe Kalmadan ve Gebe Kaldiktan Sonra Gegirilen Nébet Sayilari Tanimlayici istatistikleri

n %
0 41 83.67
.. 1 3 6.12
Gebe Kalmadan Nébet . . .
Gegirme Sayilar 2 3 6.12 | Gebelikte Nobet Gegirme Sayilar
3 1 2.04
4 1 2.04
5 0 0.00
Top-| 49 | 100
lam

istatistiksel

n % Analiz

p degeri
0 32 65.31
1 3 6.12
2 3 6.12

3 5 1021 Z:-1.581

4 2 4.08 p:0.114
5 4 8.16
Eﬁl 49 | %100

Z: Mann Whitney U, p<0.05 Istatistiksel Anlamli

Calismaya dahil edilen 49 epileptik kadinin yalnizca iki tanesi (%4.08) gebelikte ilag kullanmamistir. Gebelikte en gok kullanilan
ilag etken maddeleri Levetirasetam (%24.29) ve Karbamazepin (%24.29) dur (Tablo 5).

Tablo 5. Epilepsi Tanisi Olan Kadinlarda Gebelikte Kullanilan ilaglarin Etken Maddeleri Tanimlayic! Istatistikleri

n Y%
Kullanmryor 2 4.08
Lakozamid 1 2.04
Sodyum Valproat 8 16.33
Levetirasetam 12 24.29
Lamotrigin 3 6.12
Karbamazepin 12 24.49
Kaullanilan ilag Etken Maddeleri Okskarbazepin 2 4.08
Sodyum Valproat+Levetirasetam 4 8.16
Sodyum Valproat+ Lamotrigin 1 2.04
Sodyum Valproat+Okskarbazepin+ Levetirasetam 1 2.04
Sodyum Valproat+Zonisamid 1 2.04
Sodyum Valproat+Lamotrigin 1 2.04
Sodyum Valproat+Karbamazepin 1 2.04
Total 49 100
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TARTISMA

Bu galismada epilepsili gebelerin antenatal ve postnatal komp-
likasyonlarinin incelenmesinin yani sira epileptik olmayan
gebeler ile perinatal sonuglarinin karsilastirmasi yapiimigtir.
Epileptik gebelerin antenatal ve postnatal komplikasyonlari-
nin diistk dizeylerde oldugu, ylksek oranda ilag kullanildig
ve gebelikle birlikte ndbetlerde ¢ok az miktarda artis yasansa
da bunun istatistiksel agidan anlamli olmadigi gériimastr.
Yine epileptik olmayan gebeler ile yapilan karsilastirmada; ilk
antenatal ziyaret, antenatal ziyaret sayisi, gebelik haftasi ve
preterm dogum agisindan fark dnemli bulunurken dogum sekli,
fetal 6lim, dogum agirligi ve apgar skoru agisindan 6nemli bir
farkliiga rastlanmamistir.

Calismaya dahil edilen epileptik olan ve olmayan gebeler ara-
sinda yas, gravida ve parite agisindan herhangi bir farkliigin
bulunmamasi gruplarin homojen oldugunu gostermektedir. An-
cak gebelikteki ilk ziyaret haftasi ve antenatal ziyaret sayilari bu
iki grup arasinda farklidir. Epileptik gebeler gebelikteki ilk dok-
tor ziyaretlerini daha ge¢ yaparken epileptik olmayan gebelere
gore toplam antenatal ziyaret sayilari daha azdir. Soontornpun
ve ark. (2018) yapmis olduklari retrospektif kohort ¢alismada
da; antenatal ilk ziyaret haftasi ve antenatal ziyaret sayilari
incelenmis ancak istatistiksel olarak anlamli bulunmamistir.
Ancak epileptik gebelerin digerlerine gore daha ge¢ antenatal
ziyaret gerceklestirdigi goriimektedir (5). Antenatal ziyaretlerin
az ve geg yaplimasi epileptik gebelerin daha fazla ndbet, spon-
tan dusuk veya fetal malformasyon yagamasina neden olabilir.
Epilepsi tanisi alan kadinlar gebe kalmadan énce epilepsinin
gebelige etkilerine yonelik danigmanlik almali ve ilag degisimle-
rinin yapilmasi gerekmektedir. Bu durum prekonsepsiyonel do-
nemde gerceklesemiyorsa muhakkak erken gebelik haftasinda
yapiimalidir. Bu konuda kadinlarin bilgilendiriimesi 6nemlidir.

Calismada epilepsi tanili gebelerin epileptik olmayan gebelere
gbre daha yliksek gebelik haftasina ve daha az preterm dogu-
ma sahip olduklari goriilmektedir. Literatiirde epileptik grupla
epileptik olmayan gebeler arasinda gebelik haftasi agisindan
farkin olmadigi veya preterm dogum riskinin epilepsi tanisi
alan grupta artmis oldugunu bildiren ¢alismalar bulunmaktadir
(5,6,8,14,15). Literatlirlin aksine galismadaki sonuclar epileptik
gebelerin gebelik haftasi ve preterm dogum oranlari agisindan
kontrol grubuna gére daha iyi sonuglari oldugunu géstermekte-
dir. Caligmada kronik hastaligi bulunan gebeler kontrol grubuna
alinmamistir ancak ¢alismanin yapildi§i hastanenin tiglnci ba-
samak olmasi dogum komplikasyon riskini artirmistir. Ozellikle
erken membran rlptird, bas pelvis uygunsuzlugu, eski sezar-
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yen veya preeklampsi nedeniyle sezaryen oranlar yiksektir.
Bu durum premattrite oranlarini artirmis olabilir.

Calismada epileptik gebelerin dogum sekli, fetal 6lim, dogum
agirhgi ve 1.dk apgar skorlari epileptik olmayan gebeler ile ben-
zer bulunmustur. Literatlirde Cim ve ark. (2018) calismasinda
da dogum sekli, dogum agirli§i ve 1.dk apgar skoru gruplarinda
herhangi bir iliskiye rastlanmamstir (8). Guler ve ark. (2019)
calismasinda epileptik gebelerde sezaryen oranlarinin daha
yiksek oldugu, dogum agirligi ve fetal élim agisindan kontrol
grubu ile bir farkin bulunmadigi bildirilmistir (15). Literattrde
yasanan bu gorls ayriligi galismanin yapildi§i populasyona,
epilepsili gebe drneklem sayisina, antenatal izleme, epilepsi-
nin siddetine, ilag kullanim oranlarina bagl olabilir. Calismada
kontrol grubuna ait sezaryen oranlarinin gok yiilksek oldugu go-
rilmektedir. Bu durum ¢alismanin yapildigi yerin tglincl basa-
mak olmasindan kaynaklidir. Clinkii daha énce sezaryen olmus
takipli hastalarin tekrar ayni hastaneyi tercih etmesi ve dogum
komplikasyonlari nedeniyle il iginden yiksek oranda sevk alma-
sI sezaryen oranlarini artirmaktadir.

Calismada epilepsi tanisi alan gebelerin antenatal izlem bo-
yunca en fazla yasadi§i komplikasyonun oligohidroamniyos ol-
dugu gérilmektedir. Diger ortaya ¢ikabilecek komplikasyonlar;
dnceki gebeliklerde spontan abortus, preeklampsi, intrauterin
gelisme geriligi (IUGG), polihidroamnios, makat prezentasyon
ve postnatal hemorajidir. Literatiirde benzer galismalar bulun-
maktadir (5,6,16—18). Diger bir calismada epilepsili gebelerin
¢ogunlugunun normal bir gebelik ve doguma sahip oldugu bildi-
rilmektedir (19). Calismada epileptik gebelerde distik dlizeyde
komplikasyon gériilmesi katilimcilarin yiiksek diizey AEi kulla-
nimindan kaynaklanabilir. Epilepsi tanisi almis kadinlar uygun
AEi ilag ve uygun doz ile saglikli bir gebelik gegirebilirler.

Calismaya dahil edilen epileptik kadinlarin gebe kalmadan ge-
cirdikleri n6bet sayilarinin gebe kaldiktan sonra artis yaptigi
gozlenmistir. Gebe kalmadan bes nobet gegiren kadin sayisi
sifir iken gebe kaldiktan sonra bu sayi dorde yiikselmistir. Ve-
rilerin incelenmesinde gebelikten 6nce nébet yasamamis 15
katihmcinin ndbet yasadigi, gebelikten dnce ndbet yasamis 6
olgunun ise gebelikte nébet yasamadigi gorilmustir ancak is-
tatistiksel olarak anlaml bulunmamistir. Gok ve ark. (2022)'nin
yapmis olduklari retrospektif kohort galismada; katilimcilarin
%43.1'inin gebelikte ndbet gegirdigi, gebelikten dnceki son bir
yilda ndbet gegcirenlerin gebelikte ndbet gecirme oranlarinin
daha yuksek ihtimalli oldugu bildirilmistir (20). Gebelikte epilep-
sinin olusturdugu en buytk risk nébetler oldugundan, nébetleri
engelleyebilecek ila¢ kullaniminin, doz ayarlarinin yakindan
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takip edilmesi ve danismanlik hizmetlerinin yeterli uygulanmasi
gerekmektedir. Nobetlere yol acan faktérler daha yakindan in-
celenmeli ve daha fazla arastirma yapilmalidir.

Calismaya dahil edilen katilimcilarin yalnizca iki tanesi (%4.08)'i
ilag kullanmazken, 38 (%77.6) katilimci monoterapi grubunda,
11 (%22.4) katiimei politerapi grubundadir. En sik kullanilan
AEI Levetirasetam (%24.49) ve Karbamazepin (%24.49)dir.
Karbamazepin gebelikte epilepsi tedavisinde en fazla kullani-
lan ilaglardan biridir (14,18,21,22). Gebelikte ndbetleri kontrol
altina almak icin en diisik dozda ve monoterapi olarak AEI
kullaniimasi dnerilmektedir (14). Yapilan ¢alismalarda gebe-
likte kullanimi yUksek riskli olan ilaglar fenobarbital, topiramat
ve valproat iken dusuk riskli ilag olarak okskarbazepin, leve-
tirasetam ve lamotrijine bildirilmistir (12). Calismada Sodyum
Valproat 8 (%8.16) katimcida monoterapi, 9 (%10.20) katilim-
cida politerapi olarak kullaniimaktadir. Gebelikte AEi kullanimi
ile birlikte neonatal sonuglarin ¢alismaya dahil edilmemesi
malformasyonlarin incelenmesini olanaksiz kilmistir. Neonatal
sonuglari da inceleyecek daha ayrintili aragtirmalarin yapiimasi
onerilmektedir.

SONUG

Gebelikte epilepsi annenin yani sira bebeginde yasami tizerine
etkisi olan bir durumdur. Clinkii prenatal mortalite, morbidite ve
sezaryen riskini artirabilmektedir. Calisma, epileptik gebelerin
gebelikteki ilk doktor ziyaretlerini daha ge¢ yaparken; epilep-
tik olmayan gebelere gore toplam antenatal ziyaret sayilarinin
daha az oldugunu gdstermektedir. Antenatal ziyaretlerin az
ve geg yapilmasi epileptik gebelerin daha fazla nébet, spon-
tan dustk veya fetal malformasyon yasamasina neden olabilir.
Epilepsili gebelere prekonsepsiyonel dénemden baslayarak
tim gebelikleri stresince epilepsinin gebelige etkileri, gebeligin
epilepsi ye etkileri anlatiimalidir. Egitimlerde antenatal izlemin
onemi vurgulanmalidr.

Calismada bir diger dnemli bulgu ise epileptik gebelerin antena-
tal ve postnatal komplikasyonlarinin diistk diizeylerde oldugu,
yiksek oranda ilag kullanildigi ve gebelikle birlikte nébetlerde
cok az miktarda artis yasandigidir. Gebelikte epilepsinin olus-
turdugu en blytk risk nébetler oldugundan, nébetleri engelle-
yebilecek ilag kullaniminin, doz ayarlarinin yakindan takip edil-
mesi oldukca onemlidir. Epilepsili gebelerin epileptik olmayan
gebeler ile perinatal sonuglarinin karsilastirimasinda dogum
sekli, fetal 6lim, dogum agirli§i arasinda istatistiksel olarak an-
lamli farklilik bulunmamustir. ileride yapilacak calismalara daha
yiksek epilepsili gebe 6rneklem ile calismanin tekrarlanmasi
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onerilmektedir.

Cikar catismasi: Yazarlar ¢ikar gatismasi olmadigini bildirmis-
lerdir.

Finansal beyan: Herhangi bir finansal destek saglanmamistir.

Yazar katkilari; Makalenin ana fikrinin belirlenmesi, literatr ta-
ranmasi, makalenin yazimi, verilerin toplanmasi, istatistik de-
gerlendirme F. B., E.C.A., ve A.N.A. tarafindan yapilmistir.

Etik onam: Bu calisma igin Klinik Arastirmalar Etik Kurulundan
16.03.2021 tarih E-41901325-050.99-4900 sayili karari ile izin
alinmistir.
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Amag: Kraniorasizisis, noral tiip defektlerinin (NTD’ler) nadir gorilen ve ciddi bir varyantidir. Her

10.000 gebelikten 0.51'inde gérlir. Bu fetal anormallik icin bildirilen bir etiyoloji yoktur.

Gereg ve yontemler: 13 yili askin veriler retrospektif olarak elde edildi. Calismaya Kraniorasizisis

tanisi konulan ve nekroskopi ile kesin tanilari netlesen fetiisler galismaya alindi.

Bulgular: Klinigimizde son 13 yilda kraniorasizisis tanisi konulan ve nekroskopi ile kesin tanisi
netlesen alti olguyu sunuyoruz. Kraniorasizisis, bagl basina ciddi bir anomali olmasi ve diger

anormalliklere eslik etme oraninin yiiksek olmasi nedeniyle halen hayati bir anomalidir.

Sonug: Kraniorasizisis ilk trimesterde teshis edilebilir. Eksensefali tanisi alan hastalarda ¢zellikle
vertebral kolon incelenmelidir. Kraniorasizisis tanisi kondugunda kalp, ekstremiteler ve torasik
karin dikkatle incelenmelidir. Eslik eden diger anomalilerin orani yiiksektir. lleride yapilacak aras-
tirmalarda kraniorasizisin nedeninin anlasiimasi bu anomaliye eslik eden digerlerinin de nedeni-

nin anlagiimasini saglayacaktir.

Anahtar kelimeler: Kraniorasizisis, Noral tlp defekti, Prenatal tani, Fetal anomali

ABSTRACT

Objective: Craniorachischisis is a rare and severe variant of neural tube defects (NTDs). It oc-

curs in 0.51 of every 10,000 pregnancies. There is no reported etiology for this fetal abnormality.

Material and methods: Over 13 years data was obtained retrospectively. Fetuses diagnosed to
have craniorachischisis whose definite diagnoses were clarified by necroscopy were enrolled

in the study.

Results: We present six cases diagnosed with Craniorachischisis in our clinic in the last 13
years, whose definitive diagnosis was clarified by necroscopy. Craniorachischisis is still a vital
anomaly because it is a severe anomaly itself and the rate of accompanying other abnormalities

is high. Fully elucidating the cause can also be a guide for others.

Conclusion: Craniorachischisis can be diagnosed in the first trimester. The vertebral column
should especially be examined in patients diagnosed with exencephaly. The heart, extremities,
and thoracic-abdomen should be carefully examined when craniorachischisis is diagnosed. The
rate of other anomalies accompanying is high. In future research, if the cause of craniorachis-
chisis is understood, it will provide an understanding of the cause of other accompanying this

anomaly.

Keywords: Craniorachischisis, Neural tube defects, Prenatal diagnosis, Fetal anomaly
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INTRODUCTION

Neural tube defects (NTDs) are the second most common
congenital anomalies (1). NTDs contain central nervous sys-
tem anomalies and spinal cord defects. Anencephaly, acrania,
and spina bifida are the most common variants. NTDs can be
caused by genetic or teratogenic factors in the third and fourth
weeks of embryonic development. NTDs can also be caused by
drugs that impair folic acid metabolism, diabetes mellitus (DM),
and hyperthermia This existing anomaly, whose specific cause
is unknown, is accompanied by an extremely high frequency of
other anomalies. (1, 2)

Craniorachischisis is a rare and severe form of NTD and co-
exists with exencephaly and spina bifida (3). Malformations of
the ectoderm and mesoderm induce craniorachischisis. John-
son et al. reported that craniorachischisis was detected in 0.51
of 10,000 pregnancies (2). This existing anomaly, whose spe-
cific cause is unknown, is accompanied by an extremely high
frequency of other anomalies.

With the widespread use of antenatal USG, it can be diagno-
sed in the first trimester. We aimed to present the necroscopic
findings, genetic results and ultrasound markers of craniorac-
hischisis cases in our clinic.

MATERIAL AND METHOD

All singleton pregnancies delivered in the Obstetrics and Gy-
necology Department of Ankara University, School of Medicine,
between 2008 and 2021 were investigated in a retrospective
study. Pre-examination ultrasound settings were made in ac-
cordance with ISUOG recommendations. (4) Consent for using
data was obtained for this retrospective study.

We included cases of craniorachisis confirmed by postnatal
examination. We excluded only cases of NTD or acrania.
Ethics committee approval was obtained. (Ethics committee
approval number: 2021/486 Date: 12.01.2022) The study was
conducted under the Declaration of Helsinki. Misoprostol was
used for pregnancy termination. FIGO recommendation was
used for misoprostol dose and frequency.(5) To prevent neural
tube defects, high-dose folic acid replacement was recommen-
ded before their next pregnancy.

Statistical analysis

Statistical analysis was not conducted in this article.
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RESULTS

A total of 6 cases with craniorachischisis were reached.
Case 1

A 27-year-old, G1P0 patient was admitted to our hospital at 13
weeks of gestation. There was an unremarkable medical his-
tory and family history and no history of drugs or substance
abuse. Cranial bone was not observed in the first-trimester ult-
rasound. It was also found that the vertebral column was split
and the left ventricle of the heart was not filled with Doppler
flow. Hypoplastic left heart (HLHS) with accompanying Crani-
orachischisis was considered as a preliminary diagnosis. The
parents were informed about the prognosis, and the fetus was
terminated. Craniorachischisis diagnosis was confirmed (Figu-
re 1). Due to parental refusal, necroscopy was not performed,
and the diagnosis of HLHS could not be verified.

Figure-1: Craniorachisisis with HLHS Figure-1: Craniorachisisis
with HLHS

Case 2

A 37-year-old, G5P4 patient was admitted to our hospital at 15
weeks of gestation. There was an unremarkable medical his-
tory and family history and no history of drugs or substance
abuse. There was no cranial bone in the first-trimester scree-
ning. There was no integrity found in the vertebral column. Ade-
fect starting from the sternal region and extending to the under
umbilicus covering with a pouch was observed in the anterior
thorax. The fetal lung, heart, intestine, and liver were herniated
into the sac (thoracic-abdominoschisis). Radial agenesis and
flexion deformity in the hands were observed. Genetic analysis
and termination were recommended for the patient. The fetus
was terminated. The external examination revealed a defect
(craniorachischisis) extending from the posterior of the crani-
um to the vertebral column. Anterior thoracic-abdominoschisis,
including lung, heart, liver, and intestines in the pouch was con-
firmed (Figure-2). The karyotype analysis reported Trisomy 18.
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Figure-2: Craniorachisisis with thoraco-abdominoschisis and radius agenesia

Case 3

A 38 year-old, G5P4 pregnant was admitted to our hospital at 13 weeks of gestation. There was an unremarkable medical history
and family history and no history of drugs or substance abuse. The fetal cranium was not observed in the first-trimester ultrasound.
The brain tissues were observed directly related to the amnion cavity, and as cystic structures. The orbital structures were in order
and a typical Mickey-Mouse sign was observed. On the following examination demonstrated that the fetal vertebral structures
were separate. Subsequently, in the segment where the heart was evaluated, there was a cystic appearance on the left side of
the heart. It was assessed as gastric herniation due to the diaphragmatic hernia. Following the examination findings, the family
was informed about the prognosis of the fetus. Amniocentesis (AS) was applied to the patient for genetic analysis. Subsequently,
the termination procedure was performed on the patient with the family’s consent. During the examination, the spinal cord was
exposed from the occipital to caudal regions (Craniorachischisis). The cranial bone was not observed, and the neural tissues were
visible from the exterior (Exencephaly). The necroscopy procedure was then initiated. The left lobe of the liver and stomach were
herniated into the left thorax after the incision. The fetal heart was observed to be dextroposed with a rightward deviation, and the
herniated lobe of the liver and hypoplastic lung (Figure-3.) The karyotype analysis reported 46 XY.

Figure-3: Craniorachisisis with congenital diaphragmatic hernia
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Case 4

A 21-year-old, G1P0 patient was admitted to our hospital at 15 weeks of gestation. She had insulin-dependent gestational diabe-
tes mellitus. Ultrasound examination detected that one fetus of the twin pregnancy had exencephaly, cleft lip-palate, spina bifida,
and bilateral pes equinovarus. She did not accept genetic screening or termination of the pregnancy. She underwent a cesarean
section at 31 weeks of gestation due to active preterm labor. The malformed fetus died after birth. The parents refused to necros-
copy (Figure-4).

Figure-4: Craniorachisisis with cleft lip

Case 5

A 23-year-old, G1P0 patient was admitted to our hospital at 13 weeks of gestation. There was an unremarkable medical history
and family history and no history of drugs or substance abuse. Cranial bone was not observed performed in the first-trimester
ultrasound. In addition, the vertebral column was found to be split. On the ultrasonography, an omphalocele is diagnosed when a
fetal anterior midline mass composed of abdominal contents that have herniated through a central midline defect at the base of
the umbilical insertion is observed. The family was informed, and termination was performed. Craniorachischisis and omphalocele
were diagnosed following termination. The karyotype analysis revealed a normal karyotype, and the MTFHR gene was identified
as a homozygous mutant (Figure-5).

Figure-5: Craniorachisisis with omphalocele

Case 6

A 21-year-old, G1P0 patient was admitted to our hospital at 13 weeks of gestation. There was an unremarkable medical history
and family history and no history of drugs or substance abuse. As the cranium bone was not visible during the first-trimester

Figure-6: Craniorachisisis with thoraco-abdominoschisis
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A 21-year-old, G1P0 patient was admitted to our hospital at
13 weeks of gestation. There was an unremarkable medical
history and family history and no history of drugs or substance
abuse. As the cranium bone was not visible during the first-tri-
mester ultrasound. There was no cranial bone detected during
the USG. The vertebral column was observed to be devoid of
integrity. In the anterior thorax, a defect extending from the ster-
nal region to the under umbilicus was noted. A pouch concealed
these defects. Lung, heart, intestine, and liver were reported to
have herniated into the sac (thoracic-abdominoschisis). Gene-
tic counseling and termination were advised for the patient. The
pregnancy was terminated. The external examination revealed
a defect (craniorachischisis) extending from the posterior of the
skull to the vertebral region. The presence of an anterior thora-
coabdominal sac was confirmed. Intestines, lungs, heart, and
liver were observed in the pouch. The result of the karyotype
analysis was normal (Figure-6)|

DISCUSSION

There are multiple causes of NTD, including medications, medi-
cal conditions, and genetic defects (6). Antiepileptic drugs that
affect folic acid metabolism and the mother’s exposure to hy-
perthermia in the first trimester may also cause NTDs (7).

Neuroepithelial cells differentiate to form the neural tube three
to four weeks after fertilization. The neural tube begins to close
in the cervical region and progresses to the cranial and cau-
dal regions. Due to the difficulty of this process, cranial closure
problems may result in anencephaly, while caudal closure prob-
lems may result in spina bifida and/or meningomyelocele.

The frequency of NTD varies by region, with an average of
3.40 per 10,000 live births and 4.41 per 10,000 live births, stil-
Ibirths, or terminations. (2, 4, 6) It can be isolated or maybe a
component of other syndromes. While termination is an option
for a component such as an acrania, prenatal and postnatal
treatment are possible for spina bifida, particularly intrauterine
treatment. The NTD etiology is multifactorial. It may be cau-
sed by genetics, or it may be isolated or accompanying other
anomalies, and also related to folic acid deficiency or folic acid
metabolism disorder.

The cases of Craniorachischisis have been reported to be ac-
companied by various syndromes. There are cases associa-
ted with chromosomal abnormalities such as trisomy 18 and
trisomy 11, publications stating that Craniorachischisis cases
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accompany pentalogy of Cantrell, and publications stating that
they are accompanied by syringomyelia and iniencephaly (8, 9,
10, 11, 12).

In the first reported case, HLHS is associated with Craniora-
chischisis (Figure 1). According to our best knowledge, this
association has not previously been described in the literatu-
re, and our case will be the first to demonstrate it. The rate of
HLHS associated with genetic anomalies is low, at approxima-
tely 14% (12). In a 2017 study conducted on mice and zebra-
fish, the SAP130 and PCDHA13 genes were found to be asso-
ciated with HLHS (13). Future research could shed light on the
etiology of craniorachischisis.

In the trisomy 18 case of Donaldson et al., both Craniorachisc-
hisis and thoracic-abdominal schisis were detected (14). These
findings are comparable to our patients in the second and sixth
cases (Figure 2). Trisomy 18 was detected in our second case
as well. While our second patient had bilateral radius agenesis,
Donaldson was diagnosed with rocker bottom and camptoda-
ctyly. In studies conducted on mice, AP-2 mutations were as-
sociated with cranial and abdominal anomalies (15). Regarding
this gene, which is located on chromosome 6 in mice, little is
known about its counterpart in humans or Trisomy-18. Howe-
ver, in our fifth case, only an omphalocele sac was present, and
this patient’s karyotype was reported as normal.

The third case had CDH detected on the ultrasonography and
confirmed by necroscopy. (Figure-3) 40% of CDH cases are not
isolated and are accompanied by other anomalies. There is no
cytogenetic anomaly specific to CDH, and additional anomalies
can be found with comparative genomic hybridization as an ext-
ra (16). Also, Singh et al. described an atypical form of Fryns
syndrome in a case reported earlier (17). Due to our patient's
early pregnancy, it was challenging to identify facial anomalies.
Additionally, there were diaphragmatic hernia and pulmonary
hypoplasia, which are other components. In addition, genes
cannot be studied in our genetic center. Consequently, we
could not study the PIGN gene mutation causing Fryns syndro-
me (16). Therefore, we believe that if a definitive diagnosis of
Fryns syndrome could be made, the components required for
early diagnosis could change. The demographic characteristics
of the cases are shown in Table 1.

In our 4th case, cleft lip is present. In the literature, there is only
a case similar to our case, but unlike ours, in that case, severe
gastrointestinal and lung anomalies are also accompanied (17).

Craniorachischisis is still a significant anomaly because it is a
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severe anomaly and the rate of accompanying other anomalies
is high. Fully elucidating the cause can also be a guide for ot-
her anomalies. Frequently, there are multicenter case reports
of Craniorachischisis in the literature. However, our case series
consist of a single center.

The limitation of our study is that it was a single-center and
retrospective study, and we could not do sufficient genetic stu-
dies. The strength of our study is the confirmation of the cases
with postnatal findings and necroscopic examination. It is also
important that one of our cases is with HLHS which has never
been reported before. The three cases we reported, were not
isolated and accompanied by other anomalies.

CONCLUSION

We think that with the increase of awareness of craniorachis-
chisis, the diagnosis rate may increase with careful prenatal
USG screening. We also think that necroscopy and genetic
evaluations will contribute to the literature.
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Amag: Polikistik over sendromu (PKOS), hiperandrojenizm ve insiilin direnci ile iliskili endokrino-
lojik bir hastaliktir. Son zamanlarda yayinlanan kilavuzia AMH'nin polikistik over sendromundaki
yeri kabul edilse de altta yatan mekanizmalar halen belirsizligini koruyor. Bu ¢alismanin amaci
PKOS'ta A ve D fenotiplerini kullanarak hiperandrojenizm ile AMH arasindaki iligkiyi arastirmak ve
hiperandrojenizm olmayan PKOS fenotipinin tanisinda AMH'nin yerini gostermektir. Ayrica insiilin

direnci ile AMH arasindaki iliskiyi ortaya koymaktir.

Gereg ve Yontem: Bu calismaya 102 PKOS'lu hasta dahil edildi. Hastalar Fenotip A ve D olarak
iki gruba ayrildi. Ayrica hastalar 2 gruba ayrilds; insilin direnci olan (HOMA-IR 22,5) ve insiilin
direnci olmayan (IR). Birincil sonug, iki grup arasindaki serum AMH seviyelerini 8lgmekti. Ikincil

sonug ise demografik ve klinik 6zelliklerin karsilastinimasiydi (yas, BMI, laboratuvar degerleri).

Bulgular: AMH degerleri agisindan A ve D fenotipleri arasinda anlamli fark yoktu. Hastalar instilin
direngli ve instilin direnci olmayan PKOS'lu olarak 2 gruba ayrildiginda insiilin direngli PKOS'lu-
larda AMH anlamli olarak diisiik bulundu (p=0,006). AMH igin kesme degeri %70,4 duyarlilik ve
%62,5 6zglliik ile 6,26 ng/ml idi.

Sonug: Calismamiz sonucunda AMH'nin PKOS'ta A ve D fenotipleri arasinda belirleyici bir
gosterge olmamasi nedeniyle hiperandrojenizm ile iligkisinin net ve giivenilir olmadigini ancak

PKOS'ta insiilin direncinin belilenmesinde bir gdsterge olabilecegini diigtiniiyoruz.

Anahtar kelimeler: hiperandrojenizm, polikistik over sendromu, amh, insiilin direnci, fenotipler

ABSTRACT

Aims: Polycystic ovary syndrome (PCOS) is an endocrinological disease associated with hype-
randrogenism and insulin resistance. Although the place of AMH in polycystic ovary syndrome
has been accepted with the recently published guideline, the underlying mechanisms still remain
unclear. The aim of this study is to investigate the relationship between hyperandrogenism and
AMH using phenotypes A and D in PCOS and to show the place of AMH in the diagnosis of
PCOS phenotype without hyperandrogenism. In addition, to reveal the relationship between

insulin resistance and AMH.

Material and Method: One hundred two patients with PCOS were included in this study. The pa-
tients were divided into two groups as Phenotype A and D. In addition, the patients were divided
into 2 groups; with (HOMA-IR 22.5) and without insulin resistance (IR). The primary outcome
was to measure the serum AMH levels between two groups. The secondary outcome was to

compare demographic and clinical caracterics (age, BMI, laboratory values).

Results: There was no significant difference in AMH values between phenotypes Aand D. When
patients are divided into 2 groups as PCOS with insulin resistant and without insulin resistant,
AMH was found to be significantly lower in the insulin resistant PCOS (p=0.006). The cut-off
value for AMH was 6.26 ng/ml, with a sensitivity of 70.4% and a specificity of 62.5%.

Conclusion: As a result of our study, we think that the relationship of AMH with hyperandroge-
nism is not clear and reliable, as it is not a defining indicator between A and D phenotypes in

PCOS, but it could be an indicator in determining insilin resistance in PCOS.

Key words: hyperandrogenism, policistic ovary sendrom, amh, insulin resistance, phenotypes
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INTRODUCTION

PCOS is an endocrinological disorder commonly seen in wo-
men of reproductive age (1). The hormonal imbalance in PCOS
manifests itself as hyperandrogenism and hyperinsulinemia
and leads to clinical effects such as menstrual irregularity, chro-
nic anovulation, infertility and hyperandrogenism (2). Most pa-
tients also have metabolic disorders such as insulin resistance,
obesity, and dyslipidemia (3). Early diagnosis and treatment of
this disease, which has a multisystemic involvement, is also
important. Four different phenotypes have been recognized in
PCOS: phenotype A (Oligo/anovulation + Hyperandrogenism
+ Polycystic ovaries) (OA+HA+PCO); phenotype B (HA+OA),
phenotype C (HA+PCO), and phenotype D (OA+PCO) (4). A
few studies have been conducted on the difference in AMH,
FSH, LH and homa Ir levels among these phenotypes, but clear
results have not yet been shown (5-7).

Anti-Mllerian hormone (AMH) is an important hormone that is
secreted from ovarian granulosa cells, and indicates ovarian
reserve because it is related to the number of follicles (8). Pre-
vious studies have shown that serum AMH levels increase in
adult women with PCOS, and that there is a potential relations-
hip between values >3.2 ng/mL and the diagnosis of PCOS (9).
In addition, AMH is thought to contribute to hyperandrogenism
in women PCOS due to its inhibitory effect on FSH-induced
aromatase production (10). Therefore, hyperandrogenism in
PCOS is thought to be associated with AMH. However, in phe-
notype D PCOS without hyperandrogenism, the difference of
AMH levels from other phenotypes has not been clearly de-
monstrated. In addition, it is unclear whether there is a relati-
onship between insulin resistance and AMH levels in patients
with PCOS (11). While there are studies showing that AMH
levels cannot be associated with insulin resistance (12), there
are also studies that say they have a positive relationship (13).
Studies on AMH have revealed that its place in PCOS is still not
clearly demonstrated.

The aim of this study is to investigate the relationship betwe-
en hyperandrogenism and AMH using phenotypes A and D in
PCOS and to show the place of AMH in the diagnosis of PCOS
phenotype without hyperandrogenism. In addition, to reveal the
relationship between insulin resistance and AMH.

MATERIAL AND METHOD

All patients (One hundred two patients) with phenotypes A and
D, aged 18-25 years, who applied to the City Hospital Polycystic
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Ovary Outpatient Clinic with the diagnosis of PCOS were recru-
ited as a mixed group between September 2019 and February
2022. The Local Ethics Committee approval was obtained from
the same hospital (21/1030). Patients had the Roterdam criteria
(menstrual irregularity (chronic anovulation and oligomenorr-
hea), ultrasonographic polycystic ovaries, biochemical or clini-
cal hyperandrogenism) recommended by the last Amsterdam
ESHRE/ASRM. Ultrasonographic measurements were made
by a single physician using Voluson S10 BT18, KOREA ultra-
sound. The ovaries were considered polycystic on ultrasound
if each ovary had 12 or more follicles with a diameter of 2-9
mm and/or an enlarged ovarian volume (>10 mm3). Oligome-
norrhea was defined as menstrual cycles longer than 35 days,
while amenorrhea was defined as the absence of a menstrual
period for three consecutive months. Hirsutism was defined as
a modified Ferriman and Gallwey score 28 (14). Biochemical
hyperandrogenemia was defined as free testosterone (fT) level
2.4 ng/mL and/or dehydroepiandrosteronesulfate (DHEA-S)
level 2358 pg/mL (15). Body mass index (BMI) was defined
as weight in kilograms divided by height in meters squared (kg/
m2). BMI 18.5-24.9 kg/m2 was considered as normal weight
>25.0 kg/m2 as overweight and >30 kg/m2 was considered as
obese.

All of the patients were new admissions and there were
no patients who had received hormone therapy within the last 3
months. All patients were of the same ethnicity. Gynecological
and general history, demographic characteristics, BMI and la-
boratory values of each patient were recorded. Laboratory valu-
es included basal FSH, LH, E2, TSH, prolactin, androstedione,
DHEA-S, FAI (free androjen index), total and free testosterone,
SHBG, AMH, 75gr OGTT, HOMA-IR, fasting insulin, HbA1c.
With these values, the patients were divided into 2 groups, A
and D, according to the phenotypes defined by ESHRE/ASRM.
Phenotype A: Oligo/anovulation + hyperandrogenism + pol-
yeystic ovaries, Phenotype D: Oligo/anovulation + polycystic
ovaries. These patients were compared in terms of serum AMH
values. Exclusion criteria included use of drugs known to alter
insulin secretion or action, hypertension, smoking, Cushing’s
syndrome, androgen-secreting tumors, late-onset 21-hydroxy-
lase deficiency, thyroid dysfunction, endocrinopathies including
hyperprolactinemia, and autoimmune diseases.

The primary outcome of this study was to measure the
serum AMH levels between phenotype Aand D. The secondary
outcome was to compare demographic and clinical caracterics
(age, BMI, FSH, LH, E2, TSH, prolactin, 75gr fasting and 2nd
hour glucose, HOMA-IR, fasting insulin, HbA1c) between phe-
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notype A and D. In addition, the patients were divided into 2 groups; with (HOMA-IR =2.5) and without insulin resistance (IR). The
primary outcome was to measure the serum AMH levels between two groups. The secondary outcome was to compare demog-
raphic and clinical caracterics (age, BMI, FSH, LH, E2, TSH, prolactin, FAI, androstenedione, DHEA-S, free testosterone, total
testosterone, SHBG) between women with and without IR in PCOS.

Statistical analyses were performed using SPSS version 22. The conformity of the variables to the normal distribution
was examined using Kolmogorov-Smirnov test. The means of parametric data, which showed normal distribution, were compared
using Student’s T test. The Mann-Whitney U test was used to compare the parametric data which were determined not to be
normally distributed. Categorical data was compared using Chi-square or Fisher’s exact test as appropriate. A ROC curve was
drawn to measure the significant cut-off value for AMH level and its the sensitivity and specificity in distinguishing the two groups.
P value below 0.05 were considered statistically significant.

RESULTS

The patients were divided into two groups as Phenotype A (n=47) and Phenotype D (n=55) and compared in terms of BMI, AMH
and other hormones (Table-1). There were no significant differences in AMH values between these two groups (p=0.565). In addi-
tion, no significant difference was found between the two groups in terms of age, BMI, basal hormones, 75gr OGTT and HOMA-IR
(Table-1).

Table 1. Comparison of patients, phenotope Aand D

Phenotype A (n= 47)
Phenotype D (n=55) P value

Age 22.5£2.9 23.1£ 2.4 0.419*
BMI 27.5£ 6.1 28.7£ 6.5 0.254*
Basal FSH 6.4+1.8 5.9+1.9 0.187**
Basal LH 10.719.9 9.2+7.2 0.146*
Basal E2 58.7+33.2 55.9+38.0 0.269*
TSH 2.2+1.0 2.2+1.1 0.557*
Prolactin 14.5+10.0 12.115.6 0.460*
FAI (Free androjen

1.9+1.1 1.0+£0.8 <0.001*
index)
AMH 7.0+2.0 6.7+2.2 0.565*
75GR Fasting

88.7+11.0 87.5+9.4 0.798*
Glucose
75GR 2nd Hour

109.7+20.0 112.5+20.7 0.470*
Glucose
HOMA-IR 3.6+3.3 4.31+4.2 0.702*
Fasting Insulin 15.3+11.7 18.9+17.9 0.655*
Androstenedion 12.5+5.8 9.614.6 0.006**
DHEA-S 279.1+102.6 231.5+103.4 0.011*
Free Testosterone 3.26+1.0 1.6x0.4 <0.001*
Total Testoterone 0.5+0.1 0.3+0.1 <0.001**
SHBG 34.1+19.5 55.3+46.0 0.015*
HbA1c 5.6x0.5 5.5+0.4 0.734*
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Patients were divided into two groups; PCOS with and without insulin resistance (IR). 20 patients (42.6%) in the Phenotype A
group and 28 patients (50.9%) in the Phenotype D group were insulin resistant (Table-2). BMI was found to be significantly higher
in the PCOS with IR group compared to the group without IR. In addition, basal LH was lower in the PCOS with IR group (p<0.05).
TSH was found to be significantly higher in the PCOS with IR group. FAI was higher in the PCOS with IR group, while SHBG
was higher in the group without IR. AMH was found to be significantly lower in the PCOS with insulin resistance group (p=0.006)
(Table-2).

Table 2. Comparison of patients with and without insulin resistance (IR)

PCOS  without IR
PCOS with IR (n:48) P value

(n:54)
Age 22.7+2.5 23.1+2.7 0.321*
BMI 26.1+5.1 30.5+6.8 0.002*
Basal FSH 6.3+1.9 6.0+1.8 0.350**
Basal LH 11.9+10.5 7.745.0 0.020*
Basal E2 60.8+39.0 53.1+£31.5 0.383*
TSH 1.9+0.9 2.5+1.1 0.012*
Prolactin 13.719.6 12.615.9 0.856*
FAI 1.2+0.8 1.7+1.2 0.021*
AMH 7.4+1.9 6.2+2.2 0.006*
75GR Fasting

83.446.2 93.2+11.1 <0.001*
Glucose
75GR 2nd Hour

98.1+11.2 126.0+18.0 <0.001*
Glucose
HOMA-IR 1.6+0.5 6.614.1 <0.001*
Fasting Instlin 7.612.4 28.0+16.7 <0.001*
Androstenedion 10.414.9 11.615.9 0.241*
DHEA-S 253.1+102.8 253.8+109.1 0.877*
Free Testosterone 2.4+1.0 2.3+1.2 0.382*
Total Testosterone 0.4+0.2 0.4+0.1 0.069**
SHBG 53.3+38.6 36.9+34.9 <0.001*
HbA1c 5.4+0.3 5.7+0.5 0.009*

According to ROC curve analysis (Figure 1), AMH level was a differential parameter for insulin resistance in patients with PCOS.
The cut-off value for AMH was 6.26 ng/ml, with a sensitivity of 70.4% and a specificity of 62.5% (Table-3).

Figure 1. ROC Curve of Serum AMH Levels in Predicting Insulin Resistance in Patients with PCOS

Senubwny
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.Tables 3: ROC curve analysis for various parameters that can be used to predict miscarriage hospital admission between groups.

c Cut-off Sensivity Specifity
p
value (%) (%)
0.654
AMH level (ng/ml) 0.008 6.26 70.4 62.5
(0.546-0.761)

AUC: Area under curve
p<0.05 was considered statistically significant

DISCUSSION

In our study, we aimed to compare phenotype D group (OA+P-
CO) without hyperandrogenism and phenotype A group (OA+P-
CO+HA) to better understand the relationship between hype-
randrogenism and AMH. Because the only difference between
the 2 groups was the presence of hyperandrogenism. Con-
sidering that AMH levels in PCOS are associated with hype-
randrogenism (10), it can be expected that AMH levels should
be lower in the phenotype D group. However, studies have
shown that AMH levels can help to differentiate between diffe-
rent PCOS phenotypes (3), and many studies have suggested
that AMH levels are significantly higher in women with PCOS
with phenotype A (4, 5). In a study, Phenotype A was identified
as the most severe form of PCOS and it was emphasized that
AMH values were higher than in all other phenotypes (16). As
hyperandrogenism is a component of phenotypes A, B, and C,
the conclusion of this study appears to be contradictory.

On the other hand, Carmina et al. reported in their study in 2016
that AMH did not seem to be useful in differentiating PCOS
phenotypes (17). However, in another study they conducted in
2022, they compared different phenotypes in thin and obese
PCOS patients separately and found that AMH values were
higher in the phenotype A group, which was made up of indivi-
duals who were both thin and obese (18). On another thought,
considering that AMH is a marker secreted by the ovaries and
is associated with hyperandrogenism by affecting FSH (19), it
can be expected to be higher in phenotypes A and C where hy-
perandrogenism and polycystic ovaries are together. However,
these studies report high AMH levels especially in phenotype A
and cannot clearly reveal the relationship between hyperand-
rogenism and AMH.

There is also a study stating that there is no correlation betwe-
en PCOS phenotypes and serum AMH levels (20). Similarly,
we did not find a significant difference between phenotypes A
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and D in terms of AMH in our study. We think that the relati-
onship between AMH and hyperandrogenism is not clear and
that increased AMH values in patients with PCOS are mostly
associated with polycystic ovaries.

The second aim of our study is in order to reveal the relati-
onship between insulin resistance and AMH. All patients were
reclassified as insulin resistant and non-resistant. There was
no significant difference in insulin resistance between pheno-
types A and D. This finding was correlated with the study of
Gupta et al (21). In their study, it was reported that there was
no significant difference between all phenotypes in terms of in-
sulin resistance. We compared the insulin-resistant and non-in-
sulin-resistant PCOS groups and showed that AMH and LH is
significantly lower in insulin-resistant PCOS. On the other hand,
in a study, AMH and HOMA-IR were compared among the four
PCOS phenotypes, and it was shown that phenotype A had the
highest AMH and HOMA-IR levels (19). Li et al. suggested that
HOMA-IR and AMH were positively correlated and HOMA-IR
levels were higher in women with high AMH level PCOS (13).
In yet another similarly conducted study, AMH was found to be
significantly higher in women with PCOS with insulin resistance
than in women without insulin resistance (22). Zhao et al. repor-
ted that AMH levels were positively correlated with HOMA-IR
levels (23). By the way there are also studies showing that the-
re is no significant relationship between serum AMH levels and
insulin resistance (12, 24).

However, similar to what is shown in our study, there are also
studies show that a negative correlation between AMH and
insulin resistance (25). In our study, we found that AMH was
above 6.26 in patients with PCOS in the presence of insulin
resistance. We demonstrated a negative correlation between
AMH and insulin resistance. Jun et al. investigated the rela-
tionship between AMH and HOMA-IR in women with PCOS.
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Amag: Bu galismani amaci polikistik over sendromu (PCOS)'nun obstetrik ve neonatal sonuglar

lizerine etkisini arastirmaktir.

Geregler ve Yontem:Bu calisma, 2020-2021 yillari arasinda Ankara Sehir Hastanesi kadin do-
dum Kliniginde randomize kontrollii prospektif olarak gerceklestirildi. Toplamda 101’i Polikistik
over sendromlu ve 99'u saglikli kontrol olmak Uzere toplam 200 gebe (18-45 yas) dahil edil-
di. Gruplarin demografik 6zellikleri analiz edildi. Gebe grubunun sistolik kan basinci, diyastoik
kan basinci, instilin direnci, ovulasyon indiiksiyonu, inseminasyon ve yenidogan tnitesine takip
amagli kabul oranlari degerlendirildi. Her iki grup arasinda anne yasl, fetal dogum agirligi, gra-
vida, parite, BMI, gebelik haftas , ultrasona gore gebelik haftasi , gebelerin boyu, kilosu , viicut

kitle indeksi, gebelikte alinan kilo, hemoglobin degerleri karsilagstirildi.

Bulgular: PCOS'lu gebelerde ovulasyon indiiksiyonu, inseminasyon ve takip amagli yenidogan
Unitesine kabul oranlari agisindan anlamli farklilik bulundu. PCOS'lu gebelerde ovulasyon in-
diiksiyonu, inseminasyon ve yenidogan Unitesine kabul oranlari daha yliksek bulundu. PCOS'lu

gebelerde sezaryen oranlarinin daha yuksek oldugu gordldi.

Sonug: PCOS ‘lu gebelerin sezaryen olma ve yenidoganlarinin takip igin yenidogan Unitesine

kabul oranlari daha yiiksek olabillir.Bu durum gebelerin yénetminde dikkate alinmalidir.
Anahtar Kelimeler
Gebelik, polikistik over, obstetrik ve neonatal sonug

Effect On Obstetric Results Of Polycystic Ovarian Syndrome

ABSTRACT

Aim: The aim of this study is to investigate the effect of polycystic ovarian syndrome (PCOS) on

obstetric and neonatal outcomes.

Materials and Method: The:This study was conducted as a prospective cohort study at Ankara
City Hospital obstetric clinic between 2020-2021.Total included a total of 200 pregnant women
(18-45 years), of whom 101 had PCOS and 99 were healthy controls.Demographic cha-
racteristics of the groups were analyzed. The systolic blood pressure, diastoic blood pressure,in-
sulin resistance , ovulation induction, insemination and newborn admission rates of the pregnant
group were evaluated. Maternal age, fetal birth weight, gravidity, parity, BMI, gestational age,
gestational age according to ultrasound, women height, weight, (BMI), weight gained during

pregnancy, hemoglobin values were were compared between both groups.

Results:In terms of the rates of ovulation induction, insemination, and admission to the neona-
tal unit for follow-up in pregnant women with PCOS were significant different found.Pregnant
women with PCOS had higher rates of ovulation induction, insemination, and admission to the
neonatal unit for follow-up.It was observed that cesarean section rates were higher in pregnant
women with PCOS.

Conclusion:It should be considered that pregnant pregnants with PCOS are more likely to have
a cesarian section and their newborn’s are more likely to be admitted to the newborn unit for
follow-up .This situation should be taken into consideration in the management of pregnant

women.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common female endoc-
rinopathy. The main criteria for the diagnosis of polycystic ovary
syndrome are menstrual irregularity, hirsutism and obesity. The
European Society of Human Reproduction and Embryology
(ESHRE)/American Society of Reproductive Medicine (ASRM)
Consensus workshop standardized the diagnosis of PCOS in
2003 . To diagnose PCOS , at least two of the following three
criteria must be present. These are oligoanovulation, clinical or
biochemical. signs of hyperandrogenism, and polycystic ova-
ries detected by ultrasound (1,2) . For this diagnosis, other pat-
hologies with similar clinical features should be excluded (3).

Since the cycles of patients with PCOS are anovulatory, the
infertility seen in them is anovulatory infertility. Studies have
shown that PCOS has an effect not only on the reproductive
system but also on pregnancy. After ovulation induction in pa-
tients with PCOS, the risks associated with multiple pregnan-
cies have increased. For this reason, studies have been condu-
cted regarding the obstetric complications of pregnant women
with PCOS. But the number of this studies is quite limited (4).

PCOS is also associated with metabolic syndromes resulting
from B cell dysfunction. This endocrine disorder increases car-
diovascular and metabolic risks in later years of life (5,6).Insu-
lin resistance in pregnant and non-pregnant women has been
reported in many reports. Pregnant women with PCOS have a
higher incidence of obstetric and neonatal complications than
those without PCOS. It has been associated with increased ra-
tes of gestational diabetes, hypertensive pregnancy disorders,
and preeclampsia. These pathologies alone may contribute to
increased adverse birth and neonatal risks (7,8).There is he-
terogeneity on pregnancy outcomes of PCOS in the literature.
Therefore, The effect of PCOS on pregnancy outcomes hasn't
been fully known (9,10).

This study aimed to evaluate the obstetric and neonatal outco-
mes of pregnant women with PCOS.

MATERIAL AND METHOD

This study was conducted as a prosoective cohort at Ankara
City Hospital obstetric clinic between 2020-2021.The study pro-
tocol was approved by the Ankara City Hospita ethics commit-
tee in terms of conformance to the principles of the Declaration
of Helsinki (Approval number: E1-20-297). Pregnant women
diagnosed with PCOS between the ages of 18-45 were inc-
luded in the study. PCOS diagnosis of pregnant women is ba-
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sed on the Rotterdam criteria (oligo or anovulation, menstrual
irregularity, hirsutism, infertility due to anovulation, clinical or
biochemical hyperandrogenism, at least one of the following:
serum luteinizing hormone/follicle stimulating hormone ratio
>2, elevated testosterone, free testosterone, androstenedione,
dehydroepiandrosterone sulphate (DHEAS); and ultrasonog-
raphically polycystic ovary appearance. Body mass index (BMI
) is classified according to these criteriea : If woman’s pre preg-
nancy BMI is above than 30 it is classified as obese category
If woman’s pre pregnancy BMI is below than 30 it is classified
as normal body weight. The diagnosis of insulin resistance in
patients is based upon clinical findings ( hyperinsulinemia with
normal or high blood glucose , hyperglycemia,Dyslipidemia )

In our research, we included patients who have pcos before
their pregnancy and hospitalized for labor. Patients are infor-
med about our trial, They gave consent about this trial. Those
with congenital adrenal hyperplasia, cushing’s syndrome, and-
rogen-secreting tumors, those using oral contraceptives or ano-
ther hormonal drug, those with abnormal thyroid or prolactin
tests, and those with additional diseases were excluded from
the study.

The control group consisted of patients who were admitted to
the delivery service for delivery and had regular pre-pregnancy
menstrual periods without any comorbidities or complaints of
increased hirsitism and acne.

Data collected indications on admission to NICU included tran-
sient tachypnea of the newbor, respiratuar distress sendrome,
meconium aspiration, congenital pneumonia, early sepsis, ne-
onatal asphyxia, congenital heart disease, pneumothorax, cya-
notic events , jaundice requiring phototherapy, hypoglycemia,
hypothermia, nutritional intolerance.

Maternal characteristics and obstetrics results were compared
between pregnant women with PCOS and non PCOS.

STATISTICAL ANALYSE :

Statistical analyses were conducted using the Statistical Pa-
ckage for the Social Sciences (SPSS v. 22, IBM, SPSS for
Windows, NY: IBM Corp.). Descriptive statistics were presen-
ted as median and inter quartile range values for non-normally
distributed variables. Median values were compared using the
Mann-Whitney U-test for non-normally distributed data and
Student’s t-test used for normally distributed variables.Accor-
ding to the analysis performed with ClinCalc, a total of 200 pa-
tients, 101 in PCOS group, 99 in control group were required to
achieve 95% power , p value of 0.05.
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RESULTS

The study included a total of 200 pregnant women (18-45 years), of whom 101 had PCOS and 99 were healthy controls. There
was no statistically significant difference between the two groups in terms of maternal age, fetal birth weight, gravidity, parity, BMI,
gestational age, gestational age according to ultrasound, women height, weight, weight gained during pregnancy, hemoglobin (p
> 0.05).When the demographic results of pregnant women with PCOS were compared with healthy pregnancy data, the systolic
blood pressure, diastoic blood pressure and insulin resistance of the pregnant group were found to be significantly higher women
in the PCOS.Ovulation induction, insemination rate and newborn admission rates were higher in the PCOS group (p<0,05).This
was statistically significant.Demographic characteristics of pregnant women with PCOS are shown in Table 1.

Table:1 Demographic Characteristics of Study Groups

Control Group 99(n) |PCOS Group 101(n) [P value
Age (years) 28.25+6,2 26.5 £5,8 0.520
Gravida 1.6 +0,9 1.6+ 0,9 0.84
Parity 0.45+0.78 0.44 £0.78 0.93
Gestational age at delivery 39,2 +3,02 394+1.3 0.34
Pregnancy ultrasound week 37.1+ 1,4 37.1+1.19 0.89
Maternal length (cm) (mean + SD)[164.2 + 7.4 164.4 7.5 0.94
Maternal weight (kg) (mean + SD)[76.3 + 12.07 76.8 £ 11.2 0.39
Maternal Systolic blood pressure [118.8 +13.6 139.9 + 15.8 P<0.05
Maternal Diastolic blood pressure [64.4 + 7.7 88.3 +4.7 P<0.05
Insulin resistance 25(n) 57(n) P<0.05
Hypertension 25(n) 35(n) 0.17
Weight gained during pregnancy [12.6 +=4.6 12.1+44 0.57
Hemoglobin 11.4+1.15 11.1+1.4 1.160
BMI 21.8£2.5 225127 0.109

Abbreviation: SD, standard deviation.;BMI, body mass index ; CM, centimeter;KG, kilogram; p value <0.05 is considered as statistically significant.

Obstetric results of pregnant women with PCOS were evaluated. Newborn hospitalization and cesarean section rates was found

to be higher. The difference was statistically significant.There was no significant difference in the first- and fifth-minute apgar
scores, height, weight, gender and head circumference of the newborns between both groups. In our study, pregnant women with
PCOS were not associated with poor obstetric outcomes in terms of Apgar scores , height, weight and head circumference. In
terms of the rates of ovulation induction, insemination, and admission to the neonatal unit for follow-up in pregnant women with

PCOS were significant different found. Pregnant women with PCOS had higher rates of ovulation induction, insemination, and
admission to the neonatal unit for follow-up.Table:2

Table:2 Obstetric Results of Pregnants with Pcos

Control group 99(n) |PCOS group 101(n) |P value
Cesarean section 15(n) 36(n) P<0,05
Apgar score 1(mean = SD) 7.7+0,9 7.3+ 0.9 0.14
Apgar score 5 (mean + SD) 9.4+ 0.5 9.2+ 0.4 0.21
Fetal weight(mean + SD) 3349+ 394 3319+ 385 0.59
Girl (n);38
Girl (n):46
Fetal gender Boy (n) :61 0,30
Boy (n):55
Fetal length(mean + SD) 50.1+ 3.13 49+ 2.4 0.63
l;g;ﬂ head circumference (mean + 348426 3484 13 0.88
Ovulation induction 13 (n) 64(n) 0,00
Intrauterine insemination 11 (n) 31(n) 0.01
Admission to the neonatal unit 12(n) 33(n) 0.00
Congenital anomalies 0 0

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2024; Volume 21, Sayi 2




DISCUSSION

The prevalence of pcos varies between 3-20%, depending on
the diagnostic criteria used. Studies have shown increased
risks of cesarean section, preterm birth and increased risks in
newborn infants in women with PCOS (11). Some studies have
failed to show such increased risks (12). Studies evaluating
preterm birth, increased labor induction and cesarean section
rates on women with PCOS have been published in the litera-
ture (13,14). Unfortunately, there may be different data in the
scientific literature regarding the risks attributed to pregnant
women with POS.In a meta-analysis, when pregnant women
with PCOS were compared with controls, higher cesarean se-
ction and labor induction rates were found in the PCOS group
(15).

The results of a meta-analysis conducted by Quin et al. did not
support the study by Khomami et al. There was no increase in
cesarean section and ovulation rates. Additionally, this study
could not show an increased rate of preterm birth and small
gestasyonel age (SGA) babies in pregnant women with PCOS.
In our study, consistent with the meta-analysis of Khomami et
al., in the PCOS group increased cesarean section rates were
detected. This was statistically significant. In a study, most of
the study group was treated in training hospitals. Consistent
with the literature, our study group was treated in our tertiary
center (16,17).

Moreover, in this study, more labor induction and cesarean
section rates were observed. In our study, consistent with the
literature, more cesarean section rates were seen in the PCOS
group. This may be due to the increase in labor inductions (18).
In the literature has been reported increased risk of SGA in-
fantin pregnant women with PCOS. In our study, we evaluated
low-risk term pregnancies. We did not detect any significant
difference in terms of gestational age between the PCOS and
control groups.

Nowadays, due to advanced obstetric care, intrauterine fetal
deaths are extremely rare. Five studies have shown increa-
sed perinatal mortality in pregnant women with PCOS. But in
this study, women with PCOS with higher BMI were included.
In our study, BMI values were similar in both groups. No fetal
death was observed. The literature has shown that pregnant
women with PCOS are twice as likely to give birth to infants
with congenital anomalies than those without PCOS (19,20).
Because hyperglycemia in early pregnancy is known to be te-
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ratogenic for the embryo, pregnant women with PCOS show
insulin resistance compared to controls. Therefore, newborns
born to pregnant women with PCOS have an increased risk
of congenital anomalies. No infants with congenital anomalies
were observed in our study. This may be due to the regular
follow-up of t antenatal clinics of pregnant women in our study
group (21,22,23).

The relationship between birth weight and PCOS in published
studies not clear. In a combined meta-analysis of 12 studies
infants of women with PCOS had lower newborn birth weight
than the control group. However, this was limited clinical signifi-
cance. In our study, no significant difference was found in terms
of birth iweight in the control group and the PCOS group (24).
The incidence of neonatal intensive care unit (NICU) admission
may be increased in women with PCOS. Meta-analysis of five
studies showed that babies born to women with PCOS were ad-
mitted to the NICU at a significantly higher rate than non-PCOS
controls. In our study, consistent with the literature, higher neo-
natal intensive care unit admission rate in the PCOS group was
detected (25). In the study by Yu et al., higher cesarean section
rates were observed in pregnant women with PCOS compared
to controls. No significant difference was found between the
two groups in terms of vacuum or forceps delivery. In our study,
consistent with the literature, higher cesarean rates were ob-
served in the PCOS group.There was no assisted vaginal birth
in our study group (26).

Our study has some limitations. These are the relatively small
number of patients, the single-center design, and the absence
of long-term perinatal outcomes .

CONCLUSION

In our study, When the obstetric results of pregnant women with
PCOS are examined. It was observed that the rates of cesare-
an section and admission to the neonatal intensive care unit
for follow-up were higher. This situation should be taken into
consideration In pregnancy process management in pregnant
women with PCOS.
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Amag: Plasenta previa (PP) tanili gebelerde sistemik inflamasyonu degerlendirmektir. PP hasta-

larinin birinci trimester tam kan sayimi indeksleri saglikli gebeler ile karsilastirildi.

Geregler ve Yontem: Bu kesitsel calisma, liglincii basamak bir merkezde bir yil boyunca opere
edilmis 115 PP (calisma grubu) ve rastgele segilmis 231 saglikli gebe (kontrol grubu) olmak
olmak Uzere 346 tekil gebe ile yapildi. PP olgulari daha sonra iki alt gruba ayrildi. Plasenta
akreta spektrumu (PAS) nedeniyle sezaryen histerektomi yapilanlar PAS-pozitif grup, invazyon
saptanmayanlar PAS-negatif grup olarak belirlendi. Hastalarin demografik ve obstetrik 6zellikleri
ile birinci trimester muayene laboratuvar sonuglari retrospektif olarak kaydedildi. Sistemik im-
miin-enflamasyon indeksi (Sll) ve sistemik inflamatuar yanit indeksi (SIRI) degerleri hesaplandi.
Elde edilen veriler, bagimsiz 6rneklem t-testi kullanilarak karsilastirildi, ortalama ve standart

sapma olarak sunuldu.

Bulgular: PP ve kontrol gruplari arasinda ortalama anne yasi, viicut kitle indeksi ve hemogramin
degerlendirildigi haftalar benzerdi. Beyaz kan hiicresi ve nétrofil sayilari PP grubunda anlamii
olarak yuksekken, kirmiz kan hiicresi ve hemoglobin sayilari daha disikti (p<0.001). PP grubu-
nun ortalama SlI ve SIRI degerleri sadlikli gebelere gére anlamli olarak yiksek bulundu [(sirasty-
la 1266846 x10U/L ve 892+479 x10UL) ve (sirasiyla 2+1.2 x100/L ve 1.3+0.7 x100L) (p<0.001)].
Sli ve SIRI, PAS pozitif grupta PAS negatif gruba gére daha yiiksek olmasina ragmen istatistiksel

olarak fark bulunmadi.
Sonug: Inflamasyonun degerlendiriimesi PP hastalari ve fetiisleri icin dnemlidir. Yiiksek riskli

gebeliklerin tahmin ve takibinde diger yontemlerin yani sira her kurumda kolayca ulasilabilen

laboratuvar indekslerinden yararlanilabilir.

Anahtar kelimeler: plasenta previa, plasenta akreta spektrumu, inflamasyon, sistemik immun-inf-

lamasyon indeksi, sistemik inflamasyon yanit indeksi

ABSTRACT

Aim: To evaluate systemic inflammation in pregnant women diagnosed with placenta previa

(PP). First-trimester complete blood count indices of PP patients were assessed.

Materials and Method: This cross-sectional study was conducted with 346 singleton pregnant
women, including 115 PP cases (study group) and 231 healthy pregnant women (control group)
who were operated on in a tertiary center for one year. The study group was then divided into
two subgroups. Those who underwent peripartum hysterectomy due to placenta accreta spe-
ctrum (PAS) were determined as PAS-positive, and those without invasion were PAS-negative.
Demographic and obstetric characteristics laboratory results were recorded retrospectively. Sys-
temic immune-inflammation index (SlI) and systemic inflammatory response index (SIRI) values
were calculated. Data were compared using the independent sample t-test and presented as

mean and standard deviation.

Results: The mean value of maternal age, body mass index, and gestational weeks at which
hemograms were evaluated were similar between the study and control groups. While white
blood cell and neutrophil counts were significantly higher in the PP group, red blood cell and
hemoglobin counts were lower (p<0.001). The mean values of Sl and SIRI of the PP group
were found to be significantly higher than the healthy pregnant women [(1266+846 x10U/L and
8924479 x10UL, respectively) and (2+1.2 x100L and 1.320.7 x100L, respectively) (p<0.001)].
Although Sl and SIRI were higher in the PAS-positive group than the PAS-negative group, no

statistical difference was found.

Conclusion: Evaluation of inflammation is important for PP cases. In addition to other methods,

easily accessible laboratory indices can be used to manage high-risk pregnancies.

Keywords: placenta previa, placenta accreta spectrum, inflammation, systemic-immune-inflam-

mation index, systemic inflammation response index
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INTRODUCTION

Placenta previa (PP) is the condition in which the placental
tissue covers the internal os of the cervix. Advanced maternal
age, multiparity, smoking, systemic and intraamniotic inflam-
mation are some of the etiological factors (1, 2). It is associ-
ated with adverse maternal and fetal outcomes (preeclamp-
sia, peripartum hemorrhage, preterm birth, blood transfusion,
perinatal morbidity, and mortality). One of the theories in the
pathogenesis is that trophoblast implantation is distally due to
vascularization disorder in the uterus due to previous interven-
tions (3). Placenta accreta spectrum (PAS) is the placentation
anomaly in which the chorionic villi are directly related to the
myometrium without decidua (4). Decidualization defect and
excessive migration of extravillous trophoblasts are involved
in the pathogenesis of the PAS. Most develop at the site of
microscopic endometrial defects secondary to previous surgi-
cal traumas. Despite imaging methods and a multidisciplinary
approach, PAS is still the most common cause of peripartum
hysterectomies (5).

Immune adaptation is required for healthy implantation and pla-
centation. Defects in these cause abnormal trophoblast prolife-
ration and release of various factors involved in inflammation
and angiogenesis into the maternal circulation (6). Complete
blood count (CBC) parameters and calculated indices have
been investigated and used as indicators of inflammation and
invasion. The systemic immune-inflammation index (SlI) and
systemic inflammatory response index (SIRI) are obtained by
calculating the neutrophil, platelet, monocytes, and lymphocyte
counts in the CBC. Sll is a hematological index that is primarily
used in cancer cells circulating in the peripheral blood, and its
relationship with inflammatory conditions is investigated (7). A
previous study has shown that Sl has a predictive value for
the risk of miscarriage (8). It was hypothesized based on the
similarity of trophoblast invasion and cancer cell behavior in
PAS. SIRI is a marker with predictive value in adverse perinatal
outcomes in pregnant women with Coronavirus disease 2019,
as in infectious and chronic diseases (9, 10). These markers
have been found to be associated with prognosis and disease
activity in autoimmune chronic diseases (11).

We hypothesized that patients diagnosed with PP have an inf-
lammatory condition and that possible risks can be detected
in the early period. For this purpose, we compared the first-tri-
mester examination CBC parameters and indices between
uncomplicated pregnant women and those diagnosed with PP
and PAS.
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MATERIAL AND METHOD

The presented study was conducted on one-year patient ad-
missions to a referral center (March 1, 2021- March 1, 2020).
Ethics committee approval was obtained from the Ankara City
Hospital Ethics Commission (E2-22-1506). The study was car-
ried out following the Declaration of Helsinki Principles. The
study group consisted of 115 patients who were operated on for
PP in our hospital and whose first-trimester hemograms could
be obtained. The control group was obtained with 231 random-
ly selected healthy pregnant women. They were composed
of pregnant women with antenatal follow-up who had low-risk
pregnancies with normal placement of the placenta and did not
have any additional diseases. The study group was then divi-
ded into two subgroups. The PAS-negative group consisted of
patients who were diagnosed with PP and had their placenta
removed during cesarean section without any adhesion ano-
maly. Among the PP cases, those who underwent cesarean
hysterectomy due to invasion anomaly had PAS, which was
confirmed by pathological examination (4). Placenta accreta,
increta, and percreta diagnoses were grouped as PAS-positi-
ve. According to the pathology results, those who invaded the
myometrium instead of the decidual layer were called accreta,
those who invaded the myometrium layers were called increta,
and those who invaded the serosa were called percreta (4).
Eligible patient information was obtained from hospital records
retrospectively.

Those with hypertensive disease, diabetic diseases, and those

with additional systemic and chronic diseases were excluded
from the study. At the same time, fetal chromosomal and struc-
tural anomalies were excluded. The control group consisted of
randomly selected low-risk, healthy pregnant women with nor-
mal placenta placement. Maternal age (year), body mass index
(BMI) (kg/m?), numbers of gravidity, parity, previous cesarean,
the gestational week when CBC was obtained, white blood cell
(WBC) (x100/L), neutrophil (x100/L), lymphocyte (x100/L), mo-
nocytes (x100/L), red blood cell (x10'?/L) counts, hemoglobin
(g/dL) value, and platelet (x100/L) count were recorded. CBC
parameters were recorded from the first-trimester examination.
SlI by multiplying the neutrophil and platelet counts divided by
the lymphocyte count (x100/L); SIRI values were found by mul-
tiplying the neutrophil and monocyte counts and dividing by the
lymphocyte count (x100/L).

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY. The Kolmogorov-Smir-
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nov test evaluated the normality of variables. Descriptive statistics were given as the mean standard deviation for normally
distributed numerical data. Parametric data were compared with an independent sample t-test. The relationship of the variables
with each other was shown with the error-bar graph. Differences with a p-value of <0.05 were considered statistically significant.

The power of our study, which included a total of 346 patients, including 115 as the case group and 231 as the control group, was
98% with an effect size of 0.5 (moderate) and a margin of error of 5% (12).

RESULTS

The comparison of the sociodemographic and laboratory results of the PP patients and the control group is given in Table 1. Mean
and standard deviation values in the study group, maternal age 31 + 5 years, BMI 26.6 + 3.4 kg/m?, gravidity 3 £ 2, parity 2 +
1. The mean value of previous cesarean section number 1+0, gestational week at which CBC was performed 8 £ 3, WBC count
10.8 £ 3.4 100/L, neutrophil count 8.2+3.1 100/L, lymphocyte count 2.3+0.7 100/L, monocyte count 0.4+0.2 100/L, RBC count 4+0.5
10%/L, Hb 11.5 £1.4 g/dL, thrombocyte count was calculated as 250+90 100/L.

The mean value of maternal age of the control group was 3015, bmi 27.1£3.5, gravida 21, parity 10, previous cesarean sec-
tion number 110, gestational week at which CBC was performed 7+2. In the control group, the mean value of WBC was 8.9+2.7
100/L, neutrophil count 6.2+2.2 100/L, lymphocyte count was 1.9+0.6 100/L, monocyte count was 0.4+0.2 100/L, RBC 4.4+0.4
10"%/L, and hemoglobin value 12.4+1.3 g/dL, thrombocyte count was 261+74 100/L. The mean values of maternal age, BMI, and
weeks of blood count were similar between groups (p-values 0.072, 0.063, 0.154; respectively). WBC and neutrophil counts were
significantly higher in the study group, while RBC and hemoglobin were lower (p<0.001).

Table 1: Comparison of socio-demographic and laboratory data of case and control groups

Case (n=115) Control (n=231) p-value
Age (years) 3145 3045 .061*
BMI (kg/m?*) 26.613.4 27.1#3.5 334*
Gravidity (n) 3+2 2+1 <.001*
Parity (n) 241 1+0 <.001*
Previous cesarean (n) 1+0 1+0 237%*
Gestational week 8+3 712 271%*
WBC (x10%L) 10.813.4 8.9+2.7 <.001*
Neutrophil (x10%L) 8.2+3.1 6.212.2 <.001*
Lymphocyte (x10%L) 2.310.7 1.9%0.6 314*
Monocyte (x10%L) 0.410.2 0.410.2 .189*
RBC (x10'%/L) 410.5 4.4%0.4 <.001*
Hb (g/dL) 11.5+1.4 12.441.3 <.001*
Thrombocyte (x109L) 25090 261+74 .138*
SII (x10%L) 12661846 8921479 <.001*
SIRI (x10%L) 2%1.2 1.3+0.7 <.001*

Abbreviations: BMI, body mass index; WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; SlI, Systemic immune-inflammation index; SIRI, systemic

inflammatory response index.

* Independent sample t-test

Data are shown with mean and standard deviation
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The Sl 1266846 (x10/L) and SIRI 2+1.2 (x10/L) were calculated in the study group. 892+479 (x10/L) and 1.3+0.7 (x10/L) were
found to be in the control group, respectively. The mean values of Sll and SIRI were statistically significantly higher in the PP
group (p-values <0.001). The data are presented in Table 1. A comparison of clinical and obstetric characteristics and laboratory
test results between PAS-positive and PAS-negative subgroups is presented in Table 2. All hemogram parameters were similar
(p-values 0.1, 0.135, 0.540, 0.660, 0.805, 0.532, 0.261; respectively). Although Sl and SIRI were higher in the PAS-positive group,

no statistical difference was found between indices (p-values 0.562, 0.375; respectively).

Sl and SIRI comparisons of pregnant women with PP and healthy pregnant women is presented with error bar in figures 1a and
1b. Sl and SIRI comparisons between PAS-positive and negative cases are shown with error bar in figures 2a and 2b.

Table 2: Comparison of sociodemographic and laboratory data results of subgroups of placenta previa cases

PAS-positive (n=28) PAS-negative (n=87) p-value
Age (years) 3045 3215 .072*
BMI (kg/m?) 24.3%2.7 27.443.1 .063*
Gravidity (n) 312 412 <.001*
Parity (n) 1+1 312 <.001*
Previous cesarean (n) 1+1 211 <.001*
Gestational week 8+2 7+3 .154*
WBC (x10%L) 11+3.3 10.14+3.3 .100*
Neutrophil (x10%L) 8.3+3.2 7.612.8 .135*
Lymphocyte (x10%L) 2.2+0.3 1.840.7 .540*
Monocyte (x10%L) 0.4+0.2 0.4+0.2 .660*
RBC (x10'%/L) 4+0.5 4%0.5 .805*
Hb (g/dL) 11.5+1.4 11.341.3 .532*
Thrombocyte (x10%L) 246184 2621106 .261*
Sl (x10%L) 12861897 12071666 .562*
SIRI (x10%/L) 2+1.6 1.8+1.1 375*

Abbreviations: BMI, body mass index; WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; Sll, Systemic immune-inflammation index; SIRI, systemic

inflammatory response index.

* Independent sample t-test

Data are shown with mean and standard deviation

DISCUSSION

This study compared first-trimester CBC parameters and calculated indices between PP patients and healthy pregnant women.
We found that the WBC and neutrophil counts were statistically higher in the study group. Red blood cell count and hemoglobin
levels were significantly statistically lower. We showed that SIl and SIRI were higher in the patient group diagnosed with PP, which
supports our hypothesis of inflammatory status. However, this increase was not sufficient to predict PAS development.
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Adaptation of pregnancy to semi-allograft fetus is due to chan-
ges in the immune system. Many molecular arrangements,
especially T cell regulation, are required for a successful preg-
nancy outcome. An excessive immune response develops in
pregnant women with PP and invasion anomaly, and immu-
nological inflammation occurs. In patients with PP diagnosed
with intact membranes and preterm labor, both histological
inflammation and the presence of infraamniotic inflammation
have been demonstrated (1). To date, inflammation plays a
major role in the pathogenesis of many chronic and systemic
diseases. In a study performed with biopsy from the placental
bed, trophoblast and inflammatory cell infiltration were found
to be higher in myometrial spiral arterioles in PP patients (3).
Increased interleukin-1beta, interleukin 6, tumor necrosis fac-
tor-alpha, and interferon-gamma were found in the serum of
pregnant women diagnosed with PP (13). Angiogenesis, inf-
lammation, and invasion continue to be investigated processes
in the pathogenesis of PAS (14). These findings support the
inflammatory state in this patient group. SIl and SIRI, which we
evaluated in our study, are low-grade indices previously investi-
gated in immune and infective diseases and cancer (7, 9).

The plasma volume increases more than the erythrocyte volu-
me, with the effect of aldosterone and estrogens during preg-
nancy, causing hemodilution. Due to the estrogenic effect and
increase in bone marrow activity, there is an increase in the
number of leukocytes, neutrophils, and polymorphonuclear
leukocytes (15). Since these hematological and hemodynamic
changes occur especially in the third trimester, we compared
the first trimester complete blood indices in this study. The pre-
sented study, investigated the complete blood values obtained
at the first visit because hemodilution develops with the advan-
cing weeks of pregnancy. In this study, while hemoglobin and
RBC values were lower in the PP group than in healthy pregnant
women, lymphocyte and monocyte counts did not change. In a
case-control study investigating inflammatory CBC parameters
in unexplained stillbirth cases, lymphocyte-monocyte ratio and
hemoglobin-lymphocyte ratio in the first trimester were found to
be significantly different from uncomplicated pregnant women
(16). They found that the lymphocyte counts were higher in the
first trimester and the monocyte counts were lower at the time
of delivery. This supports secondary responses to hemodyna-
mic changes in pregnancy (16).

The presented study demonstrated that WBC and neutrophil
counts were higher in the case group and lymphocyte counts
did not change. There was no difference between the PAS-po-

92

sitive group and the negative group. Neutrophils, which comp-
rise most WBC, form the first line of defense and provide ac-
tive nonspecific inflammation in immune defense. As a result
of physiological changes in the hematological system during
pregnancy, the number of neutrophils increases. Moreover, due
to the inflammatory response, the neutrophil count increases
while the lymphocyte count decreases. In a case-control study
examining leukocyte platelet indices in PP patients, last-trimes-
ter neutrophil counts were found to be significantly increased
compared to healthy pregnant women (17). In a study con-
ducted to predict placental invasion, preoperative neutrophil,
platelet counts, and neutrophil-platelet ratios were found to be
higher in cases with invasion anomaly (18).

Platelets play an essential role in response to inflammation as
well as their role in hemostasis. They are involved in both en-
dothelial response and aggregation (19). Platelet indices have
been suggested as a predictor of adverse maternal and fetal
outcomes in high-risk pregnancies (20). In the current study,
although platelet counts decreased in both the PP group com-
pared to healthy pregnant women and in the PAS-positive
group compared to the negative group, it was not found to be
statistically different. A previous study revealed higher thrombo-
cyte count and lower mean platelet volume in PP compared to
healthy pregnant women (21).

This study showed that pregnant women with PP had a sta-
tistically higher SlI than the control group. Sl is a marker by
which systemic inflammation and local immune response are
evaluated. There are reference intervals for Sl determined
for each trimester (22). It has been previously studied in hi-
gh-risk pregnancy situations. A positive correlation was found
between Sl value and ketonuria in hyperemesis gravidarum,
the pathogenesis of which is systemic inflammation in early
pregnancy (23). In a previous study, Sll was shown to predict
miscarriage in pregnant women with threatened miscarriage
(8). For the first time, the relationship between mass size and
survival in cancer cases has been demonstrated (7). PAS is
the invasion of over-invading trophoblasts to the endometrium,
myometrium, and serosa. Glycoproteins expressed from ma-
lignant tissues were also detected histopathologically in PAS
cases (24). In this study, Sl was found insufficient to predict
the development of PAS. Mean values of Sll were not different
between PAS-positive cases and negative cases. In a retros-
pective case-control study, Sl was found to be significantly hi-
gher in the PAS group than in PP patients, and no relationship
was found with histological subtypes (25). The higher number
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of PAS and PP cases in this study may be the reason for the
difference from the current study.

This study showed that SIRI and SlI are insufficient to predict
PAS. Although both indices were found to be higher in PP cases
than in healthy pregnant women, PAS prediction could not be
made. SIRl is a biomarker associated with disease severity and
prognosis in many chronic, systemic diseases and conditions
accompanying pregnancy (26). In a retrospective cohort study
of stroke patients, it was suggested that SIRI was superior to
other indices in predicting mortality (27). Another study in preg-
nant women with Coronavirus disease 2019 demonstrated that
Sl and SIRI were significantly higher than in healthy pregnant
women. Cut-off values were determined for critical diseases,
NICU need, and maternal mortality (10).

Early diagnosis, multidisciplinary team preparation, and mana-
gement of the process are vital in PP patients. Ultrasonograp-
hy, various markers, and magnetic resonance imaging are used
both in diagnosing and predicting morbid adhesion. By helping
these methods, adding hemogram indices, which can be easily
accessed in every institution, to routine examinations can help
evaluate the patient.

The strengths of this study are that it was performed in a tertiary
referral center and that first trimester hemograms were studied
before maternal hemodynamic changes occurred. The limitati-
ons of the study can be stated as its retrospective design and
relatively low number of patients. Not detailing the histopatho-
logical types of PAS patients is also among the limitations. In
prospective studies with larger series, cut-off values can be
determined and together with other parameters, may help pre-
dict placental invasion. There is a need for prospective studies
with large patient series that include neonatal outcomes and
operative parameters such as maternal blood transfusion requ-
irement.

CONCLUIONS

Increased inflammatory indices were shown in the first trimes-
ter examination CBC of patients diagnosed with PP. Clinical
and imaging methods should be given priority for adhesion
prediction. We think that easily applicable tests routinely used
in clinical practice can be useful in managing high-risk pregnan-
cies by integrating them with other methods.
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0z

Amag: Abortus imminens éngériistinde sistemik immiin-inflamasyon indeksi ve pan-immiin-inf-
lamasyon degerinin gebeligin devamini 6ngérmede belirte¢ olarak kullanilabilirligini bulmay!

amagcladik.

Materyal method: Bu vaka-kontrol galismasi Ankara Etlik Sehir Hastanesi kadin hastaliklari ve
dodum Kliniginde retrospektif olarak yapilmistir. Kanama nedeniyle hastanemize bagvuran ve
abortus imminens tanisiyla hastaneye yatirilip abort eden hastalar ve ayaktan takip edilip gebeli-
§i devam eden hastalar iki gruba ayrildi. Gebeligi distik ile sonuglanmayan (grup 1) ve disik ile
sonuglanan (grup 2) hastalar arasinda hemogram sonuglarindan derive edilmis indeksler karsi-

lastirildi ve indekslerin gebeligin devamini dngdrmedeki performansini degerlendirildi.

Bulgular: Yas, viicut kitle indeksi ve parite agisindan eslestirilmis 232 vaka (abort eden grup) ve
232 kontrol (gebeligi devam eden grup) calismaya dahil edilmistir. Gebeligin diisikle sonuglanip
sonuglanmayacagini belilemek igin tam kan sayimindan elde edilen indeksler degerlendirildigin-
de, SlI, SIRI, PIV, NLR, PLR ve MLR arasinda sadece SlI ayirt edici glice sahiptir. (cut-off: > 720;
p: 0.039, duyarlilik: %63, 6zgillik: %52).

Sonug: Anne kanindaki ylksek Sl seviyeleri, diisik tehdidi tanisi konan hastalarda gebeligin
devamini dngdrebilir. Bu durum, gebeligin siirdirlilmesinde maternal immiin toleransin ve immiin
sistemin 6nemini vurgulamaktadir. Yiiksek SII'li hastalarda ek tedavilerle gebelik siirdirilebilir.

Ancak, sonuglarimizi dogrulamak igin daha fazla galismaya ihtiyag vardir.

Anahtar kelimeler: abortus imminens, platelet, gebelik, sistemik immun-inflamatuar index

ABSTRACT

Aim: We aimed to find out whether the systemic immune-inflammatory index and the pan-immu-
ne inflammatory score can be used as markers for predicting a continuation of pregnancy in the

prediction of threatened abortion.

Materials and Method: This case-control study was conducted retrospectively in the gynecology
and obstetrics clinic of Ankara Etlik City Hospital. Patients who were admitted to our hospital due
to bleeding and were hospitalized with a diagnosis of abortus imminens and had an abortion,
and patients who were followed up as outpatients and whose pregnancy continued were divided
into two groups. The indices derived from the hemogram results were compared between the
patients whose pregnancies did not result in miscarriage (Group 1) and those whose preg-
nancies ended in miscarriage (Group 2), and the performance of the indices in predicting the

continuation of pregnancy was evaluated.

Results: We recruited 232 cases (miscarriage) and 232 controls (pregnancy continued), mat-
ched for age, body mass index, and parity. When complete blood count derived indices were
evaluated to determine whether the pregnancy would result in miscarriage or not, only SII had
discriminative power among SlI, SIRI, PIV, NLR, PLR and MLR. (cut-off: > 720; p: 0.039, sensi-
tivity: 63%, specificity: 52%).

Conclusion: High SlI levels in maternal blood can predict continuation of pregnancy in patients
diagnosed with threatened miscarriage. This emphasises the importance of maternal immune
tolerance and the immune system in maintaining pregnancy. In patients with high SlI, pregnancy
can be maintained with additional treatments. However, further studies are needed to confirm

our results.

Key word; Abortion, Missed, Blood Platelets , Pregnancy, Systemic immune-inflammation index
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GiRiS

A pregnancy loss of less than 20 weeks is called a miscarriage.
Miscarriage occurs in approximately 15.0-30.0% of all pregnan-
cies and in 8-15% of pregnancies confirmed by ultrasound and
histopathology (1,2). It is responsible for 7.9% of maternal de-
aths (3). Many factors, including genetic abnormalities, endoc-
rinological disorders and immunological diseases, have been
associated with miscarriage. Many factors such as advanced
maternal age, obesity, thyroid disorders, autoimmune diseases,
thrombophilic gene mutations, infertility treatments with assis-
ted reproductive technologies, nulliparity, smoking during preg-
nancy or in the past, the presence of fibroids or uterine malfor-
mations and cervical insufficiency cause miscarriages (4).

Maternal adaptation and immune response are important for
a healthy pregnancy (5). Recent studies have demonstrated
the effects of haematological parameters, particularly platelets
and white blood cells, on inflammation and the immune respon-
se and have shown that platelets are more important for the
immune response than their effects on haemostasis (6). The
innate immune system responds to molecules associated with
pathogens and releases inflammatory mediators. The casca-
des formed by these messengers activate monocytes, lymp-
hocyte(LYM), macrophages, neutrophils(NEUT), natural killer
cells, and mast cells (7). In addition to white blood cells, plate-
lets(PLT) also play an important role in the release of media-
tors that cause local changes in the inflammatory process. It
is increasingly recognized that platelets play a crucial role in
inflammation and immune responses and not only in hemos-
tasis (8). Blood parameters have begun to be used to assess
the systemic inflammatory status of the immune system. Whi-
le the first studies used neutrophil to-lymphocyte ratio (NLR),
monocyte-to-lymphocyte ratio (MLR) and platelet-to-lymphocy-
te ratio (PLR) values for immune response, a new parameter
calculated by the formula NEUT x PLT/LYM was found in 2014
and is called the systemic immune inflammation index (Sl1) (9).
The Sl is more stable than NLR, PLR and MLR and accurately
indicates the inflammatory status of patients. The SlI is more
accurate than others because it considers multiple factors to
represent inflammation. The Sl has generally been studied
in oncology and cardiovascular disease (10,11). Recently, its
association with pregnancy complications and early pregnancy
loss has also been studied (12,13).

The complete blood count (CBC) is one of the tests routinely
ordered at the first pregnancy visit. In this study, we aimed to
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evaluate the blood parameters, which are an easily accessible,
inexpensive and evaluable method for predicting continuation
of pregnancy, and their relationship to the inflammation indices
obtained from these parameters in patients who had bleeding
or pain in the first trimester and were diagnosed with abortus
imminens.

MATERIALS AND METHODS

In this study, we retrospectively analysed the data of women
who were diagnosed with threatened abortion in our clinic
between October 2022 and October 2023. The study included
women over the age of 18 who were diagnosed with abortion
in the first 20 weeks of pregnancy. A control group was formed
from women with healthy pregnancies at the same gestational
week who had no systemic diseases that could affect haemog-
ram values and who had no complications in the follow-up pe-
riod up to delivery.

Patients with a history of multiple pregnancies, haematological,
autoimmune and inflammatory diseases, recurrent miscarria-
ges, thyroid dysfunction, history of thrombosis, history of drug
use, uterine abnormalities and active infections were excluded.

Patients’ age, gestational age, parity, gravidity, history of sing-
le or multiple pregnancy, obstetric ultrasound findings and la-
boratory results were extracted from the hospital’s electronic
medical records. Pregnant women with vaginal bleeding with a
closed cervix were categorised as abortus imminens.

In the first 20 weeks, haemogram parameters including plate-
let (PLT) count, neutrophil(NEUT) count and lymphocyte (LYM)
count were determined. Haemoglobin (HGB), NEUT, PLT and
LYM were determined using the ADVIA® 120 haematology sys-
tem (Siemens Healthcare Diagnostics Inc., Deerfield, lllinois).
PLR was calculated as the number of platelets divided by the
number of lymphocytes and NLR was calculated as the num-
ber of neutrophils divided by the number of lymphocytes. The
Sl was calculated using the formula neutrophil count x platelet
count/lymphocyte count (9) and PIV was calculated usind the
formula neutrophil count x platelet count x monocyte count)/
lymphocyte count (14)

Statistical analyses

All statistical analyses were performed using the RStudio in-
tegrated development environment for statistical computing to
analyze the data. The variables were examined using visual
(histogram and probability plots) and analytic (Kolmogorov—
Smirnov/Shapiro-Wilk's test) methods to determine whether
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the variables were normally distributed. The Levene test was used to assess the homogeneity of the variance. Descriptive studies
were presented using medians and quartiles (Q1-Q3) for non-normally distributed numerical data. The Mann-Whitney U tests
were used to compare these parameters between groups. Descriptive analyses for categorical variables were presented using
frequency and percentage. The relationships between categorical variables were analyzed using the Chi-square test or Fisher’s
exact test (when the Chi-square test assumptions did not hold due to low expected cell counts). The capacity of Sll to predict mis-
carriage was analyzed using receiver operating characteristics (ROC) curve analysis. When a significant cut-off value was obser-
ved, the sensitivity, specificity, area under the curve (AUC) value, and positive and negative probability ratios were presented. A 5
% type | error level was used to determine statistical significance. A p value of less than 0.05 was considered statistically significan

RESULTS

Of the 329 patients who had a miscarriage in our clinic between October 2022 and October 2023, 27 had a recurrent miscarriage,
18 had gestational diabetes, 8 had hypertension, 4 had rheumatologic disease, 2 had a previous uterin surgery and 2 patients
had valvular heart disease. and 36 patients were excluded from the study because their data could not be accessed, resulting in a
patient group of 232 patients (Group Il). Taking into account the randomisation rules, 232 patients with threatened abortion whose
pregnancies did not result in abortion were included in the control group (Group 1). There was no difference between the groups
in terms of the week in which the imminent abortion was diagnosed, but maternal age, gravida, parity, multiparity, miscarriage,
vaginal delivery and delivery by caesarean section were higher in the control group (Table 1).

Table 1: Demographic and clinical characteristics of the study population.

Variable GROUP 1 GROUP 2 TOTAL
n: 232 n: 232 n: 464 P
Age (years) 28 (24-33) 26 (22-32) 27 (23-32) 0.002
Gestational age (week) 9 (6-13) 10 (6-13) 9 (6-13) 0.192
Gravida (number) 2 (2-3) 1(1-2) 2 (1-3) <0.001
Parity (number) 1(0-2) 0 (0-0) 0(0-1) <0.001
Primiparous n (%) 44 (19) 169 (72.8) 213 (45.9) <0.001
Multiparous n (%) 188 (81) 63 (27.2) 251 (54.1)
Miscarriage (number) 0(0-1) 0 (0-0) 0 (0-0) <0.001
Vaginal delivery (number) 0(0-1) 0 (0-0) 0(0-1) <0.001
Ceserean delivery (number) 0(0-1) 0 (0-0) 0 (0-0) <0.001
Volume of haematoma?® (mm3) 224 (100-515) 218 (114-343) 222 (100-473) 0.509

Taking into account the randomisation rules, 232 patients with threatened abortion whose pregnancies did not result in abortion
were included in the control group (Group I). There was no difference between the groups in terms of the week in which the
imminent abortion was diagnosed, but maternal age, gravida, parity, multiparity, miscarriage, vaginal delivery and delivery by
caesarean section were higher in the control group (Table 1).

When evaluating the results of the complete blood count and the indices calculated from it, there were no differences between
the groups with regard to leucocytes, haemoglobin, haematocrit, thrombocytes, monocytes, neutrophils, lymphocytes, NLR, PLR,
MLR, SIRI. The Sl and PIV values were statistically significantly higher in group Il than in group I. (Tablo 2)
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Table 2: Comparison of hemogram parameters, hemogram-derived ratios at hospital admission between groups.

GROUP 1 GROUP 2 TOTAL
Variable p
n: 232 n: 232 n: 464
WBC (103/pL) 8.3 (7-10.4) 8.6 (7.3-10.2) 8.5(7.1-10.2) 0.541
Hemoglobin (g/dl) 12.4 (11.7-13) 12.5(11.7-13.2) 12.5(11.7-13.1) | 0.931
Hematocrit (%) 37.5 (35.5-39.2) 37.8(35.6-39.4) | 37.6(35.5-39.3) | 0.529
Platelets (10%/pL) 255 (206-312) 252 (222-298) 253 (217-305) 0.982
Monocytes (10%/pL) 0.39 (0.31-0.49) 0.40 (0.32-0.49) 0.40 (0.32-0.49) | 0.336
Neutrophils (103/uL) 5.7 (4.6-7.4) 6.1(4.8-7.4) 5.93 (4.6-7.4) 0.324
Lymphocytes (103/uL) 2(1.6-2.3) 1.8 (1.5-2.3) 1.9 (1.6-2.3) 0.141
NLR 3(2.3-3.9) 3.2(2.4-4.2) 3.1(2.4-4) 0.075
PLR 130 (103-159) 136 (112-171) 133 (109-166) 0.052
MLR 0.20(0.16-0.25) 0.21 (0.17-0.26) 0.21(0.17-0.26) | 0.064
Sil (ml) 707 (521-1120) 823 (602-1145) 785 (550-1126) | 0.040
SIRI (ml) 1.08 (0.76-1.92) 1.22 (0.92-1.69) 1.2 (0.83-1.84) | 0.058
PIV (pL) 239 (170-587) 333 (228-478) 285 (192-538) 0.044

When analysing the indices derived from the complete blood count to determine whether the pregnancy would lead to a miscarri-

age or not, only the Sl had discriminatory power. (cut-off: > 720; p: 0.039, sensitivity: 63%, specificity: 52%) (Table 3) (Figure 1).

CONCLUSION

In this study, we investigated the indices calculated from hae-
matological parameters indicative of maternal immune inflam-
matory status to predict continuation of pregnancy in patients
diagnosed with threatened abortion. In contrast to other stu-
dies, we used several new indices instead of a single index.

The maternal immune response is one of the most important
factors for the development and maintenance of a healthy preg-
nancy. Since the fetus is a semi-graft, a successful pregnancy
requires mechanisms to prevent rejection of the allograft. Adap-
tation of the immune system is critical to prevent rejection of the
semi-allograft conceptus during pregnancy (15). Dysregulation
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of immune responses can lead to reproductive disorders such
as recurrent pregnancy loss, implantation failure, preterm labor,
intrauterine fetal growth restriction, and pre-eclampsia (16). Cy-
tokines produced by immune and non-immune cells are impor-
tant players in controlling the immune response (17). IL-10 is a
suppressive, anti-inflammatory cytokine that has been linked to
pregnancy outcomes and may be used as a therapeutic pat-
hway to prevent natural pregnancy loss in a mouse model (18).
The current inflammatory environment can be determined by
the release of cytokines as well as by these new inflammatory
indices measured in maternal blood. Baskiran et al. used the



subclinical inflammatory markers NLR, MLR and PLR indices
in their study on abortus imminens. They found an increase
in inflammatory indices in abortus imminens compared to the
control group (19).

Studies have shown that maternal immune status is important
for fetal rejection. The immune indices we investigated in our
study are inexpensive and easily accessible tests compared
to other parameters. While a suppressed immune system is
required for the continuation of pregnancy, our study found that
the systemic immune-inflammatory index was higher in patients
who had an abortion than in the control group. Studies have
mostly investigated the relationship between recurrent preg-
nancy losses and the immune system of the mother. Carpenter
et al. argued that TNFa, a proinflammatory cytokine, is elevated
in recurrent miscarriage and that TNFa blockers can be used
in recurrent pregnancy loss (20). This suggests that the current
inflammatory environment may have affected paracrine and
autocrine mechanisms, causing cytokine release and abortion.

Previous studies have shown that a high neutrophil count may
be a marker for inflammation, infection, haemorrhage, tissue
necrosis, and stress-related conditions (21). In our study, no
difference was found between the groups in terms of WBC, ha-
emoglobin, haematocrit, platelets, monocytes, neutrophils, lym-
phocytes, NLR, PLR, MLR, SIRI when blood count parameters
were examined.

Geng et al. reported that there was no difference in pan-im-
mune inflammatory indices between first trimester spontaneous
abortions and the control group (22). In contrast to this study,
the pan-immune index in our study was found to be different
and statistically significant between the groups.

In another study, haematological inflammatory markers in early
pregnancy loss were compared with markers in patients with
healthy deliveries. Although there was a difference between the
two groups, the results were insufficient for sensitivity (23).

MPV can be used universally in routine blood counts with auto-
mated haemograms and is a simple and easy method for asses-
sing platelet function. Dempsey et al. have shown that platelet
function is reduced in patients with miscarriages. Their study
suggests that platelets may play a role in the pathophysiology
of miscarriage (24). Compared to smaller platelets, larger pla-
telets have more granules, aggregate faster with collagen, have
higher thromboxane A2 levels, and express more glycoprotein
Ib and lIb/llla receptors. Therefore, MPV can be considered an
indicator of platelet reactivity, and results have shown that high
MPV values reflect platelet activation and expansion (25). In
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our study, MPV values were not analysed between the groups,
but no difference was found between the groups when only pla-
telet count was evaluated. The fact that MPV values were not
analysed is a missing aspect of our study.

There are differences in the age and gravity of the patients. Age
and gravity were found to be lower in the abortion group. Stu-
dies have shown that the risk of miscarriage increases with age
and gravida (26), but in our study the opposite was the case,
making the relationship between miscarriage and systemic im-
mune inflammation stronger in patients.

It is important to point out that this study has certain limitations.
First, the patients were selected from only one institution, and
because the study was conducted on a single race, the sample
size is relatively small. Therefore, our results may not be fully
representative of the wider population. However, if multicenter
studies with larger patient cohorts are conducted in the future,
we may obtain more precise and accurate results that reflect
the general population.

TARTISMA

In conclusion, high concentrations of SlI and PIV in maternal
blood indicate an inflammatory process leading to an unfavo-
rable outcome of pregnancy in pregnant women diagnosed with
threatened miscarriage and can be used to predict a continua-
tion of pregnancy and they can help our treatment decisions to
prevent a miscarriage. However, further studies are needed to
confirm our findings.
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Amag: Turkiye 2022 yili itibari ile sezaryen oraninda Diinya'da ilk siraya konumlan-
mistir. Bu galisma Turkiye'deki sezaryen ve normal dogum ile ilgili mevcut durumu
ortaya koymak ve politika 6nerilerinde bulunmak amaciyla yapilmistir.

Geregler ve Yontem: Calismada kullanilan veriler Saglik Bakanligi istatistik yilliklari,
Eurostat ve OECD veri tabanlarindan, Saglik Bakanligi ve Sosyal Givenlik Kurumu
ilgili birimlerinin web sitelerinden temin edilmis olup kamuoyuna agik verilerdir. Ca-
lisma temin edilen veriler kapsaminda kendi iginde Tiirkiye bolgeleri ve uluslararasi
diizeyde karsilastirmali analizi yapilmis, ayni zamanda literatir ile de tartisiimigtir.

Bulgular: Tiirkiye sezaryen orani agisindan Diinya'da ilk siradadir, 6zel sektérde
sezaryen orani %78,1 ¢ikmistir. Tirkiye'de bolgeler arasinda sezaryen oranlari
arasinda farkliliklar yksektir. Saglik Bakanligi ve Sosyal Giivenlik Kurumu'nun cay-
diric diizenlemelerine ragmen sezaryen oranlari Tlrkiye'de artma egilimini devam
ettirmistir.

Sonug: Tirkiye sezaryen oranlarini diistirmeye yonelik olarak; basarili tilkelerin
uygulamalarini degerlendirmeli, kanita dayali rehber ve protokoller kapsaminda do-
gum strecini yuritmeli, sezaryen ameliyatini maliyet unsuru yapmak yerine toplu-
mu anne ve bebek sagligi agisindan normal doguma yonelik aydinlatmalidir. Saglik
hizmet sunumu ile geri 6deme sistemlerinde sezaryene yonelik butinlesik yonetim
mekanizmasi olusturmalidir.

Anahtar Kelimeler: Sezaryen Orani, Turkiye, Saglik Sistemi, Dogum, Saglik Poli-
tikas

ABSTRACT

Aim: As of 2022, Tirkiye ranks first in the world in cesarean section rate. This study
was conducted to reveal the current situation regarding cesarean section and normal
birth in Turkey and to make policy recommendations.

Material and Method: The data used in the study were obtained from the statistical
yearbooks of the Ministry of Health, Eurostat and OECD databases, and the websi-
tes of the relevant units of the Ministry of Health and the Social Security Institution
and are publicly available data. Within the scope of the data provided in the study, a
comparative analysis was made within Turkey’s regions and at the international level,
and it was also discussed with the literature. Results: Tiirkiye ranks first in the world
in terms of cesarean section rate, while the cesarean section rate in the private sector
is 78.1%. There are high differences in cesarean section rates between regions in
Turkey. Despite the deterrent regulations of the Ministry of Health and the Social
Security Institution, cesarean section rates have continued to increase in Turkey.

Conclusion: In order to reduce caesarean section rates in Tiirkiye; It should evaluate
the practices of successful countries, carry out the birth process within the scope of
evidence-based guidelines and protocols, and enlighten the society about normal
birth in terms of mother and baby health, instead of making cesarean section a cost
factor. An integrated management mechanism for cesarean section should be estab-
lished in health and payment systems.

Keywords: Caesarean Rate, Tirkiye, Health System, Birth, Health Policy
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GIRIS

1966 yilinda Diinya Saglik Orgiitii (DSO) dogumu; “kendiligin-
den baglayan, dogumun baglangicindan bitimine kadar diisik
riskli devam eden, 37- 42 haftalar arasinda bas gelisiyle fetu-
sun kendiliginden dogmasi ve dogum sonrasi anne ve bebegin
iyi durumda olmasidir’ olarak ifade etmistir (1).

Dogum, kadin yasaminda normal bir sire¢ olmakla beraber
kadina heyecan ve mutluluk vermenin yaninda gesitli nedenler-
le korku da veren fiziksel ve ruhsal etkilere sahip karmasik bir
durumdur (2). Her kadinin dogum sireci kendine 6zgl olmasi
nedeniyle hem dogum olayinin algilanmasi hem de bu dene-
yimin yorumu kisiden kisiye farklilik gdsterir (3). Diinya Saglk
Orgiitii (DSO), tim kadinlar igin “olumlu dodum deneyimini”
ulaglimasi gereken bir hedef noktasi olarak varsaymaktadir.
Olumlu bir dogum deneyimi ise; yetenekli, bilgili ve nazik saglik
profesyoneli tarafindan sunulan bakim ve duygusal destekle
birlikte, guivenli bir ortamda saglikli bebegin dogmasi olarak
tanimlanir (4). Optimum fiziki sartlarin saglanmasinin yani sira
sosyal destegin, 6zellikle dogumda akif rol alan ilgili hekim ve
ebelerin niteligi ve destegi ideal dogum ortami igin elzemdir (5).

Dogum genel olarak normal (vajinal) ve sezaryen dogum olmak
uzere iki farkli sekilde gergeklesir (6). Vajinal dogum eyleminin
basgarili sekilde sonuglanmasi igin; zamaninda kendiliginden
baslamasi hem fetal hem de maternal sagligin yerinde olma-
sl, bas pelvis uyumu ve annenin maternal psikososyal durumu
onemlidir (7). Bununla birlikte saglikli gebelik ve dogum sre-
cinde dahi tibbi miidahaleler s6z konusu olabilmektedir.

Sezaryen, dnceleri dlmek (izere olan bir gebeden fetiisli canli
kurtarabilmek igin gerceklestirilen ve 6lim orani yiksek bir is-
lem iken 19. ylizyildan itibaren ise asepsi, anestezi, cerrahi tek-
nikler ve giivenli kan transfiizyonundaki ilerlemeler sonucunda
daha giivenli bir dogum yontemi olarak uygulanmaktadir (8).

Tibbi gereklilikler durumunda yapilan sezaryenler anne ve be-
bek mortalite ve morbidite istatistiklerini pozitif yonde etkiler-
ken, tibbi gerekce olmadan uygulandigi takdirde ise tibbi ve etik
bazi tartismalarin konusu olmustur (9). Bunlarin diginda ytksek
sezaryen oranlari, 6nemli saglik bakimi maliyetine de neden ol-
maktadir. Bu kapsamda hem sezaryenin ortaya gikardigi riskler
hem de maliyetlerin yliksek olmasi g6z éniine alindiginda se-
zaryen oranlarinda yaganan surekli artig, temel bir halk saghg
problemi gorulmektedir (10).

Sezaryenin gerekmedigi durumlarda anne ve bebek igin fay-
dasini gosteren higbir kanit sunulmamistir. Hatta herhangi bir
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ameliyatta oldugu gibi sezaryen de kisa ve uzun vadede riskleri
vardir ve bunlar arasinda; annede anesteziye maruz kalmanin
getirdigi yan etkiler, dogum sonrasi kanamanin daha fazla ol-
masl, taburculugun uzamasi, iyilesmenin gecikmesi gibi risk-
ler yer almaktadir. Bu risklerin hepsi hem dogum sonrasinda
da anne ve bebegin sagligina hem de gelecek gebelikler de
olusabilecek durumlara etki edebilmektedir. DSO'niin *higbir
bolgede, sezaryen oraninin %10 - 15'lerin (izerinde olmasini
hakli ¢ikaracak bir gerekce bulunmamaktadir’ seklindeki bildi-
risi kapsaminda gelistirilecek politika ve uygulamalara ihtiyag
bulunmakta olup bu gergevede yapilacak galismalarin literatire
katki saglayacadi 6ngoriimektedir (11).

Diinya Saglik Orgiitii sezaryen oranlarinin 1985 yilindan bu
yana tim dogumlar iginde %10-15 oraninda olmasini dnermek-
tedir (12). 2018 yili Tlrkiye Niifus ve Saglik Arastirmalarina
(TNSA) gore Turkiye'de tim dogumlar iginde sezaryen dogum-
larin sikligi %52'dir. Son dénemlerdeki istatistiki veriler birgok
ulke de yapilan sezaryen ile dogum oranlarinin yuksek oldugu-
nu gostermektedir. 2021 yili OECD verilerine gdre 1000 canli
dogumda sezaryen orani en diisiik olan tilke olarak 148 ile is-
rail'dir. Israil'i 1000 canli dogumda 152 Hollanda takip etmekte
olup isveg, Norveg ve izlanda’daki oranlar da bu iilkelerle yakin
oranlara sahip ¢ikmistir. 1000 canli dogum da en yiksek orana
sahip olan lke 586 ile Meksika iken hemen 6ncesinde sondan
ikinci olan dlke ise 1000 canli dogumda 573 ile Trkiye olmasi
dikkat cekmistir (13).

Tirkiye'de giderek artan sezaryen dogum oranini anlamak ve
bu konuda politika dnerileri olugturabilmek icin dogru ve tam
verilerin elde edilerek karar verilmesi dnemlidir. Sezaryen, ge-
belik ya da dogum sirasinda herhangi olumsuz bir durum ge-
lismesi durumlarinda bagvurulan ve sik gergeklestirilen cerrahi
girisimler arasinda yer almaktadir. Sezaryenin riskli gebelikler-
de dnemli faydalari var olmakla birlikte ¢ok sik tercih anne ve
bebek sagldi igin olumsuz sonuglara ve saglik sistemi igin de
yUkli bir maliyet unsuruna sahiptir (14).

Yukarida bahsedilen hususlar kapsaminda bu galismanin
amaci; sezaryen oranlarini TUrkiye'de istatistiki bolge birimleri
siniflandirmasina (Tablo 1) gore Ulke iginde ve (lke olarak ulus-
lararas! ve kiresel dizeyde mevcut konumu ortaya koymak,
sezaryen ile ilgili mevcut politika uygulamalarini tibbi gerekli-
lik ve maliyet agisindan analiz etmek ve literatlrde Tlrkiye'de
yapilan ¢alismalar kapsaminda tartisarak dnerilerde bulunmak
amaclyla yapilmistir.



MATERYAL VE METOD

Sezaryen oranlari ile ilgili bélgesel ve uluslararasi karsilastirma
yapmak amaciyla kullanilacak olan istatistiki veriler Saglik Ba-
kanliginca Nisan 2024'te yayinlanan Saglik istatistikleri Yilig,
OECD Health Data ve Eurostat veri tabanlarindan alinmistir.
Dogum ile ilgili maliyet ve fiyatlarin karsilastirilabilmesi igin;
Sosyal Givenlik Kurumunun dogum ile ilgili fiyat tarifesi Sag-
lik Uygulama Tebligi (SUT) Ek-2/C Taniya Dayali islem Puan
Listesi'nden temin edilmistir. Maliyet agisindan ise (sezaryen
ile normal dogum) gerce@e yakin olarak maliyet agirliklarini en
dogru gosteren Teshisle llikili Grup (TiG) verileri Saglik Ba-
kanhgr Sosyal Guvenlik Uygulamalari Daire Bagkanligrndan
alinmistir. Ayrica sezaryen ile ilgili Saglik Bakanligi klinik kalite
gostergeleri de galisma kapsaminda degerlendirmeye alinmis-
tir. ilgili verilerin tamami kamuoyuna agik olarak ilan edilen ve-
riler olmasi nedeniyle etik ve idari izin alinmamistir. Calismanin
oncelikle temin edilen veriler kapsaminda kiyaslama amagli
degerlendirmeler yapilmistir. Tartisma béliminde Tirkiye'de
bu alanda yapilan galigmalar ile konu literatiir kapsaminda da
ele alinarak hem tartisma hem de gergek veri analizleri Uzerin-
den sonug ve onerilerde bulunulmustur. Calismada kullanilan
oranlarin hesaplanma y6ntemine gore tanimlari asagida belir-
tilmis olup Tiirkiye ici kiyaslamada kullanilan iBBS listesi Tablo
1’de gosterilmistir (15): Sezaryen Ameliyatinin Canli Dogumlar
icindeki Orani, (%): Belirli bir zaman diliminde hastanelerde
gercgeklesen sezaryen ameliyat sayisinin ayni zaman diliminde
gergeklesen canli dogum sayisina oranidir.

Primer Sezaryen Ameliyatinin Canli Dogumlar igindeki Orani,
(%): Belirli bir zaman diliminde hastanelerde gergeklesen pri-
mer sezaryen ameliyat sayisinin ayni zaman diliminde gercek-
lesen canli dogum sayisina oranidir.

Sezaryen Ameliyatinin Hastane Dogumlari igindeki Orani, (%):
Belirli bir zaman diliminde hastanelerde gergeklesen sezaryen
ameliyat sayisinin ayni zaman diliminde hastanelerde gergek-
lesen dogum eylemi sayisina oranidir.

Primer Sezaryen Ameliyatinin Hastane Dogumlari igindeki Ora-
ni, (%): Belirli bir zaman diliminde hastanelerde gerceklesen
primer sezaryen ameliyat sayisinin ayni zaman diliminde has-
tanelerde gergeklesen dogum eylemi sayisina oranidir.

TiG: Hastalarin Klinik ve demografik verilerini esas alarak ma-
liyet bazinda sistemlere gére gruplandirma yapan vaka bazli
odeme sistemidir (16).

Bagil Deger: Bir TiG'in maliyetinin, tim TiG'lerin ortalama ma-
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liyetine oranidir. Bagil degeri hesaplayabilmek icin maliyet ve-
rileri gereklidir (17).

BULGULAR
Dogum istatistikleri Cercevesinde Kargilagtirma

Bu béllimde temin edilen istatistiki veriler kapsaminda sunulan
tablolara ait verilere ait dnemli hususlar 6zetlenmigtir.

Tablo 2'de (15) yillara ve sektorlere gore sezaryen ve primer
sezaryen ameliyatlarinin hastane dogumlari igindeki orani gds-
terilmistir. llgili tabloya gére hem yillara gére hem de sektrle-
re gbre sezaryen ve primer sezaryen ameliyatlarinin hastane
dogumlari igindeki orani ylkselis trendindedir. Sezaryen ve
primer sezaryen orani 2022 yili itibari ile sirasiyla %46,4 ve
%18,5 ile en duslk diizeyde Saglik Bakanligr'nda gerceklesmis
olup Ozel sektdrde bu oran en yiiksek seviyededir ve sirasiyla
%78,1 ve %46,2 olarak gergeklesmistir. Universitelerde bu oran
0zel sektore oldukga yakin olarak gerceklesmistir ve sezaryen
ameliyatinin hastane dogumlari iginde genel orani %62,8 ola-
rak ¢ikmistir.

Istatistiki Bolge Birimleri Siniflandirmasi -1 (IBBS-1)'e gére
Turkiye bélgelerinde yer alan hastanelerde gerceklesen dogum
oranlari, sezaryen ve primer sezaryen oranlari Tablo 3'de (15)
gosterilmistir. Hastanelerde gergeklesen dogum orani Tirki-
ye ortalamasi 2022 yilinda %97,3 olup en disik orana sahip
bdlge %91,6 ile Kuzeydogu Anadolu Bélgesi, en yliksek orana
sahip bolge ise Akdeniz bolgesi olmustur. 2021 yili icinde en
dustik ve yiksek bolgeler ayni bolgelerdir.

Sezaryen ameliyatinin canli dogumlar igindeki orani Turkiye
ortalamasi %60,1 olup 2021’e gore yaklasik 1,7 puanlik artis
gostermistir. Bu orandaki en disik veri her iki yilda da yine Ku-
zeydogu Anadolu bdlgesi olup son yil verisi %43,9'dur. En yik-
sek veri ise ayni sekilde Akdeniz Bélgesi olup 2022'de %69,4
olarak gerceklesmistir. Primer sezaryenin canli dogumlar igin-
deki orani Turkiye ortalamasi %31,1 olup 2021’e gdre 2 puan
artmistir. Buradaki en duslik oranin Giineydodu Anadolu'da
(%21,4) en yUksek oranin ise Bati Marmara’da (%39,7) oldugu
gorilmagtir

Sezaryen ameliyatinin canli dogumlar igindeki oraninin ulus-
lararasi karsilastirmasinin yapildi§i Sekil 1'e gére (15,18,19)
2022 yil Turkiye sezaryen orani %60,1 ile en yiksek oranda
gerceklesen ilke konumundadir. En dlisiik orana sahip ulke
%14,3 ile Israil olurken OECD ortalamasi %28 ve AB ortala-
mas1%28,9 olup Turkiye'nin en yliksek orana sahip olmasi ve
ortalamadan ¢ok uzak olmasi dikkat gekici gorulmustr.
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Tablo 1. istatistiki Bolge Birimleri Siniflamasi1 (IBBS)
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Sekil 1. Sezaryen Ameliyatinin Canli Dogumlar icindeki Oraninin Uluslararasi Karsilagtirmasi, (%)
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Dogum islem ve Ameliyatlarinin Fiyat ve Maliyetlerinin Kiyaslanmasi

Bu bélimde fiyat verisi igin dogum ile ilgili SUT islem puanlari ve maliyet bilgileri icin dogum ile ilgili TiG bagil degerleri kullani-
lacaktir. Turkiye’de sezaryen ameliyati ile ilgili kamunun fiyatlandirma stratejisi ile sezaryen politikasi dederlendirilecektir. Ayni
zamanda vakalarla ilgili maliyet agirliklarina gére belilenen Bagil Deger uygulamasina gére vakalarin fiyatini belirleyen TiG
sistemine gore de dogum ile ilgili islemlerin durumlari da incelenerek uygulanan politika hakkinda degerlendirmede bulunulacaktir.

Tablo 2. Yillara ve Sektérlere Gére Sezaryen ve Primer Sezaryen Ameliyatlarinin Hastane Dogumlari icindeki Orani, (%)

Sezaryen Amellyati Primer Sezaryen Amelivats

Saghk Bakanhig

Universite
Ozel

Tiirkiye'de sosyal givenlik sistemi sosyal sigorta kapsaminda genel saglik sigortasi olarak isimlendirilmis ve Sosyal Glvenlik
Kurumu (SGK) kurumsal yapisi ile is ve islemlerin yiritiimesi saglanmistir. SGK tarafindan yayinlanan Saglik Uygulama Tebligi
(SUT) eklerindeki listelerde saglik hizmetlerinin her birine bir puan tanimlanmakta ve bu puanlar her yil belirlenen bir sabit katsay!
ile garpilarak o hizmetin fiyati bulunmaktadir. Dogum ile ilgili islemler SUT Taniya Dayali islem Puan Listesi olan Ek-2/C listede yer
almakta olup Tablo 4’de dogum ile ilgili islem puanlari belirtilmistir.

Tablo 4’e (20) gbre normal veya miidahaleli vajinal dogumlarin islem puanlari oldukga ytksek olup en duigtk normal vajinal dogum
islem puani 24.368,88 puan olarak belirlenmistir. Sezaryen puanlari ise tabloda son iki satirda yer almakta olup sezaryen 6.919,60
puan olarak belirlenmistir. Bu puanlara bakilarak normal vajinal dogumun sezaryen ile dogumdan 3 (li) kattan daha fazla fiyata
sahip oldugu tespit edilmistir. Bu durum sezaryen ameliyatina daha disk fiyat verilerek sezaryen oranlarini azaltma politikasi
uygulandigi anlamini tagimaktadir.

Sezaryen ve normal vajinal dogum maliyetlerinin de karsilastinimasi igin TiG bagil degerlerine bakmak gereklidir. Bagil degerler
her vaka igin vaka sayisi ile garpilarak bulunan toplam maliyetin o vaka sayisina bdlinmesi ile belirlendigi icin sezaryen ve vajinal
dogum TiG'lerinin badil degerlerinin kiyaslanmasina ihtiyag bulunmaktadir. Bu kapsamda Saglik Bakanli§i tarafindan yayinlanan
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dogum ile ilgili TiG'ler ile bunlara ait bagil degerler Tablo 5'de yer almaktadir.
Tablo 3. IBBS-1'e Gore Dogum Gostergeleri, (%), 2021, 2022

PrumEr SETA R
A | by Eafen
Canli D imilaid lg ik
Diraimi

Seraryen Amalralenimn
Canh Dapianlar ||;'|r|d-EH|
Cremm

Hastanclerde Gerpeklepon
Dioguim Drami

|stambeud 985 Sf 6 61,4 63,0 325 3.7
Bat Marmara 95.8 96.1 646 67.1 35.7 19,7
Epe 98.5 28.3 659 67.6 350 3.7
Dogu Barmara 97.7 arn 519 62,5 326 34,2
kat) Anadoiu g8 5 Qi LY | 8.7 0.2 32.0
Akdeniz 100 59,6 68.1 694 319 341
Drta Anacolia 96,2 Q5.7 550 55,9 275 ol
Eat Earadaniz 96,8 26,1 B9 67,9 359 6.7
ofu Karadeniz 96,0 S =8 r Lo, 1 322 24 i
Kureydodu Anadolu 942 91,6 494 439 223 228
Ortadafu Anssodi 95,1 857 45,1 47,3 22.1 24.0
Glineydogis Anndalu 96,0 L | AR5 S0.7 (L] 1.4

Thirkive 97.5 973 | s84a e | 204 31,1

Tablo 4. Taniya Dayali islem Puan Listesi Dogum islem Puanlari

ISLEM KODU iSLEM ADI ISLEM PUANI
P619910 Miidahaleli vajinal dogum 24.368,88
P619911 Miidahaleli vajinal dogum (ilk dogum) 33.316,67
P619912 Miidahaleli vajinal dogum (Cogul gebelik) 30.460,96
P619913 Miidahaleli vajinal ilk dogum (Cogul gebelik) 34.613,95
P619920 Normal vajinal dogum 24.368,88
P619921 Normal vajinal dogum (ilk dogum) 33.316,67
P619922 Epidural anestezi ile vajinal dogum 32.312,96
P619923 Epidural anestezi ile vajinal dogum (Cogul gebelik) 38.015,26
P619925 Suda vajinal dogum 40.939,63
P619926 Normal vajinal dogum (Cogul gebelik) 30.460,96
P619927 Normal vajinal ilk dogum (Cogul gebelik) 34.613,95
P619929 Sezaryen (Cogul gebelik) 7.987,79
P619930 Sezaryen 6.919,60
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Tablo 5 (21) gére 001C kodlu en diisik bagil dederli sezaryen ameliyati (komplikasyonun ve komorbiditenin olmadigi) TiG'inin

bagil degeri 1,01 iken en diisiik bagil degerli vajinal dogum TiG'i olan O60C ((komplikasyonun ve komorbiditenin olmadigi) bagl

degeri ise 0,73'dlr. Bu kapsamda sezaryen ameliyati yaklasik %33 daha fazla maliyetli olarak gerceklesmektedir.

En yiiksek bagil degerli sezaryen TiG'i olan O01A (komplikasyonu ve komorbiditesi olan) 3,06 badil degere sahipken komplikas-

yonlu ve komirbiditesi olan miidahaleli vajinal dogumun O02A TiG'inin bagil degeri 1,80'dir. Yani burada da sezaryen maliyeti

vajinal dogum maliyetinden %60 daha fazla ¢ikmigtir.

Tablo 5. Tiirkiye Teshis iliskili Gruplar Dogum TiG'lerine ait Bagil Deger Listesi

TiG Kodu ve Tanim Bagil Deger

O01A : Dogum, Sezeryan, Katastrofik KK Bulunan

3,06
O01B : Dogum, Sezeryan, Siddetli KK Bulunan

1,61
001C : Dogum, Sezeryan, Katastrofik/Siddetli KK Bulunmayan

1,01
O02A : Dogum, Vajinal Yolla, Ameliyathane Islemi Eslik Eden,
Katastrofik/Siddetli KK Bulunan 1.0
002B : Dogum, Vajinal Yolla, Ameliyathane Islemi Eslik Eden,
Katastrofik/Siddetli KK Bulunmayan 121
O60A : Dogum, Vajinal Yolla, Katastrofik/Siddetli KK Bulunan

1,35
060B : Dogum, Vajinal Yolla, Katastrofik/Siddetli KK Bulun-
mayan

Y 1,02

060C : Dogum, Vajinal Yolla, Tekil, Komplike Olmayan, Diger
Olumsuzluklarin Eslik Etmedigi 0.73

Sezaryen Orani Klinik Kalite Gostergeleri

Saglik Bakanli§ Saglik Hizmetleri Genel Miidiirliigiince yayinlanan Klinik Kalite Olgme ve Degerlendirme Rehberinde Gebelik ve
Dogum Sdreci ile ilgili standart ve gostergeler de tanimlanmistir. Gebelik siireci ve dogum saglik olgusu icin toplam (i¢ standart

ve 30 gdsterge olusturulmustur. Standartlar klinik kalite agisindan saglik olgusunun takibinde ana hedefleri gdstermektedirler.

Standartlarin uygulanma diizeyini izleyebilmek amaci ile gdstergeler belirlenmistir. Géstergelerin takibinin tiim llkede ayni dil ile

yapilabilmesi ve iyilestirme faaliyetlerinin planlanabilmesi igin her bir gostergeye yonelik hesaplama yontemleri, veri kaynaklari ve
teknik notlar da hazirlanmistir. Sezaryen ile ilgili standartlar, géstergeler ve gosterge kartlari soyledir (22):

Standart Kodu: GD02 (Gebelik Sireci ve Dogum’a ait 2. standart anlamina gelmektedir)

Standart: Endikasyon digi sezaryen dogumlarin énlenmesi saglanmalidir.
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Tablo 6. Primer Sezaryen Yapilan Gebe Orani Gdsterge Karti
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Gosterge (GD.G26): Primer Sezaryen Yapilan Gebe Orani

Primer Sezaryen Yapilan Gebe Orani Gésterge Karti'nin gosterildigi Tablo 6'ya (22) bakildi§inda gosterge tanimi, hesaplama y6n-
temi, veri kaynaklari, hedef de@er, analiz periyodu ve sorumlular gdsterilmistir. Bu ¢alisma kapsaminda degerlendirildigine gerek
standardin bizzat kendi ifadesi gerekse gosterge kartinda yer alan hedef degerin %20 ve alti seklinde tanimlanmasindan dolays
Saglik Bakanhgr'nin sezaryen oranlarini diigtirmek ve kontrol altinda tutmak igin hastanelere ait kalite puaninin hesaplanmasina
etki eden bir faktor olarak gorilmustir.

Sezaryen ile iliskili bir diger standart ise “Dogum sonrasi tim kadinlar diizenli olarak izlenir ve uygun tedavi sunulur” olarak tanim-
lanmistir. Bu standardin GD.29 UBK gésterge kodunun tanimi ise “Sezaryen sonrasi ilk 48 saati doldurarak taburcu olan lohusa
oranini ifade etmektedir”. Tablo 7°'de (22) bu gosterge karti belirtilmis olup Saglik Bakanligrnin buradaki yaklasimi sezaryen
sonrasl ortalama kalig strelerini kisa tutmak oldugu goriiimektedir. Bu kapsamda gdstergenin amacinin, sezaryen ameliyatinin
sorunsuz bir sekilde yapilarak ameliyat sonrasi hastanin bakimina dair saglik kurumlarinin gerekli tedbirleri almasini ézendirmek
oldugu sdylenebilir.

Tablo 7. Sezaryen sonrasi ilk 48 saati doldurarak taburcu olan lohusa orani gosterge karti

Fugala
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TARTISMA

Bu bélimde calismayla ilgili benzer ve farkli calismalar veya
bu alanda ilgili ve yetkili ulusal ve uluslararasi kurum ve kuru-
luglarin rapor ve kararlari ile galisma bulgularindan hareketle
tartisma bolimu yaziimasi farkli bakis agilarini gérmek ve de-
gerlendirmek agisindan faydali olacagi distnilmustdr.

Literatire bakildiginda ise sadlik personelinin vajinal dogumu
tercih nedenlerinin sorgulandigi ¢alismalardan bazilar soyle
Ozetlenebilir; Temizkan ve Mete (2020) vajinal dogumu (23),
dogal oldugu ve bebek sagligi icin daha faydali (%84,6 ora-
ninda) oldugu icin; Korkmaz (2023) daha az komplikasyona
neden oldudu (%57,6 oraninda) igin (11); Tektas ve ark. (2018)
anne agisindan daha saglikli (%86,6 oraninda) oldudu icin (24);
Yiksel ve ark. (2016) erken iyilesme ve hizli eve dénis oldugu
icin (%62,44 oraninda) tercih ettiklerini (25); Elkin (2016) ¢a-
lismasinda katimcilarin gogunlugunun vajinal dogumu, dogal
ve anne saglidi agisindan iyi olmasi nedeniyle tercih ettiklerini
belirtmislerdir (26).

Sencan ve arkadaslarinin 2016 yilinda yayinlanan galismasina
gore Tlrkiye’de maternal mortalite orani 100 bin canli dogum-
da 15.2 olarak hesaplandi (213 anne 6lim). Obstetrik dykiye
gore yapilan degerlendirmede 57 olgunun gegirilmis sezaryena
sahip oldugu saptandi (27). Bu durumda anne 6limleri arasin-
da sezaryen ile dogum yapanlarin orani yaklasik %27 civarin-
da olup normal dogum sonrasi olanlar %73 civarindadir. Tirki-
ye'deki sezaryen orani Sekli 1’e gbre %60,1 olmasi nedeniyle
anne 6llimleri agisindan sezaryen ameliyatinin azaltici etki-
sinden bahsedilebilir. DSO tarafindan 2023 yilinda yayinlanan
rapora gore; 2015 yilindan bu yana hayatta kalma oranlarinin
ayni kaldigini ilerlemedigini gosteriyor. Rapora gore her yil yak-
lasik 290 bin anne 6limu gergeklesmektedir (28). Bu durumda
anne 6limlerini azaltici bir etki olarak sezaryen ameliyati uygun
zaman ve ortamlarda riskli durumlar igin acil tercih edilmesi ge-
reken bir secenek olarak da gortimelidir.

Saglik Bakanlii ve SGK uygulamalar sezaryen agisindan
bulgular béliminde belirtildigi azaltmaya ve kontrol etmeye
yonelik mekanizmalar tzerine kurulmustur. Ancak bu durumun
saglik profesyonelleri ve kurumlari Gizerindeki baskilayici etkisi
anne 6limlerinin artmasina neden olabilir.

Turk Tabipleri Birligi de yakin zamanda sezaryen dogum oran-
larinin artisina dikkat ¢ekmistir. Arastirma sonuglarina gére
hastane dogumlari yillar itibariyla artis gésterirken, sezaryen
dogumlarin artmasi son derece dikkat gekicidir. 2018 TNSA
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sonuglarina gore (29) dogumlarin yarisindan fazlasi (%52) se-
zaryen dogumlardir. Bu dogumlarin yaklasik dgte ikisi (%68')
6zel hastanelerde olmustur. Arastirmada hane halki refah
ve kadinlarin egitim seviyesi yukseldikce sezaryen ile yapi-
lan dogumlarin yiizdesi de artmaktadir. Diinya Saglik Orgiitii
endikasyon (bebegin ve annenin sagligini tehdit eden durum
varliginda mutlaka sezaryen yapiimasi gereken) varsa sezar-
yen yapilmasini dnermektedir. Farkli arastirmalarda da bunun
%10lar civarinda olabilecedi belirtiimektedir. DSO, sezaryen
operasyonunun yan etkilerini de dikkate alarak endikasyon
yoksa (yani, mutlaka yapilmasi gerekmiyorsa) normal dogumu
onermektedir. 2018 yilinda her iki dogumdan birinin sezaryen
dogum olmasi nedeniyle bu konu dikkatle incelenmeli ve ne-
denleri ve ¢6zum yollar Uzerinde durulmahdir (30). Burada
ozellikle 6zel hastanelerdeki %70’lere varan sezaryen oranlari
bu calismadaki Tablo 2 ile 6rtismektedir. Sezaryen ameliya-
tindaki keyfi durumlar 6zel ve Universite hastanelerin oldukca
yiksek gorinmektedir. Her ne kadar SGK tarafindan sezar-
yen (cretleri daha diglk olsa da ézel sektor kuruluglari bliyik
fark oranlari kullanarak veya SGK anlasmasiz olarak faaliyet
yapabilmektedir. Gelir durumu iyi ve dogum stirecinin risklerin-
den haberdar olanlar 6zel sektérde sezaryen tercihini hekime
sunmaktadir. Elbette her hastanin haklari kapsaminda cesitli
secenekleri arasindan segim hakki bulunmaktadir. Ancak se-
zaryen ameliyatinin tanimi geregi tibbi gereklilikler halinde ter-
cih edilmesi gerektigi hususu olmasi nedeniyle sadece anne
saghgr acisindan degil bebek sagligi agisindan da mumkiinse
normal dogum yapiimalidir. Bu durumda hekimlerin endikasyon
disi sezaryen ameliyatina yonelik kanitlayici énlemler én plana
cikariimasi tartiilabilir. Saglk Bakanligrnin kalite gostergeleri
ve SGK’nin fiyat baskilamalari yerine dogum seklinin segimine
yonelik kanitlayici slre¢ mekanizmalarina yonelik yaklasimlar
degerlendirilebilir.

Dogum her ne sekilde olursa olsun dogum éncesi bakim, dogum
sureci ve dogum sonrasi bakim bitlnlesik olarak ele alinmali-
dir. Bu sUreglerde kanita dayali protokol ve rehberlerin énemi
biyuktdr ki bu calismanin 3.3. alt bolim bagshdr Saglk Bakan-
igrnin buna onem verdigini gostermektedir. Ancak BuyUkal
ve Yilmaz'in ¢ok yeni yapilan galismalarinin sonuglari dikkat
cekicidir. Calisma normal spontan dogum ve sezaryen dogum-
lar icin kanita dayali uygulamalarin kullaniminin arastiriimasi,
dogum sirasinda annenin optimal bakimina katki saglamak
gayesiyle yapiimis olup yaptiklari ¢alismada dogumda kanita
dayali olmayan rutin klinik uygulamalara dikkat gekmekte ve bu
durumun hastanedeki dogum sirecini optimal olmaktan uzak
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hale getirdigini gostermektedir. Bu galisma ebe, hemsire ve
klinisyenlerin kanita dayali uygulamalarinda bilgi ve davranig
degisikligi yapmalari gerektigini ortaya koymaktadir (31).

Son olarak 6zellikle “kadin hastaliklari ve dogum uzmanlari’nin
olasI malpraktis durumunda yUkIU tazminat ddeme riski ile kars!
karsiya kalma olasiliklari da bu konu agisindan ayrica deger-
lendirilmelidir. Malpraktis konusunda 27 Mayis 2022 tarihinde
Resmi Gazete'de yayimlanan 7406 sayili yasa ile 3359 sayili
Saglik Hizmetleri Temel Kanunu’na getirilen Ek Madde 18 ile
Mesleki Sorumluluk Kurulu kurulmus olup bu kurulun galisma
usul ve esaslari ise Saglik Bakanliinca 15 Haziran 2022 ta-
rihinde ¢ikarilan “Saglik Meslek Mensuplarinin Tibbi islem ve
Uygulamalari Nedeniyle Sorusturulmasina ve idarece Odenen
Tazminatin Ricu Edilmesine Dair Usul ve Esaslar Hakkinda
Yonetmelik” kapsaminda diizenlenmistir. Bu kurulun raporlari-
nin igerigi ile ilgili heniiz literatiirde yeterli bilgi bulunmamasi
nedeniyle bu calisma kapsaminda yeterince degerlendirme
yapilamamakla birlikte kurulun alacag kararlarin, “kadin has-
taliklari ve dogum uzmanlari’nin sezaryen veya normal dogum
tercihlerini etkileyebilecegi 6ngériimektedir.

Ayrica gerek malpraktis davalari ile bilir kisilik streglerinde ge-
rekse Mesleki Sorumluluk Kurulu igleyis ve karar siireglerinde;
gebelik ve dogum slrecine ybnelik uygulamada kullanimi ilgili
resmi kurumlarca onaylanmig olan klinik rehber ve protokoller
dikkate alinarak yapilmasi bu konuda seffaf, adil ve hesap veri-
lebilir uygulama ve denetim saglayacagi disindimektedir.

SONUG

Tirkiye glinlimiz itibari (2022 verileri) ile sezaryen orani agl-
sindan Duinya’da en yiiksek orana sahiptir. Bu oran Trkiye'de
6zel sektdrde %78'i ve Universite saglik sektorliinde ise %75'i,
Saglik Bakanligr'nda ise onleyici tedbirlere ragmen %46’y1 as-
mis durumdadir. Tlrkiye'de sezaryen oranlarinin ylksekligine
dikkat ceken ¢ok calisma ve rapor olmakla birlikte bir iyiles-
me saglanamamistir. Ancak tartisma béliminde de belirtilen
onemli bir husus da g6z ardi edilmemelidir. Saglik Bakanlig
2022 istatistik yiligina gore Turkiye'de anne 6lim hizi yliz bin-
de 12,6 seviyesinde olup Ust gelir grubu Ulkelerin ortalamasin-
dan (yuz binde 13,3) daha iyi duruma gelmigtir. Elbette anne
ollimleri igerisinde dogun Oncesi ve sonrasi sureglerde yer al-
maktadir.

Tirkiye'de Saglik Bakanhgi ve SGK (zerinden sezaryen oran-
larini baskilayici ve kontrol altina almaya c¢alisan diizenleme-
lerin var oldugu ancak cok etkisiz kaldi§i gortilmistir. Bunun-
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la birlikte Diinya'da 1. sirada Turkiye’nin yer aliyor olmasi bu
konuya 6ncelikli politika gelistirilmesi ve diinya ortalamalarina
yaklastiriimasi gerektigi sdylenebilir. Bu baglamda politika 6ne-
rileri agagida siralanmistir;

- Sezaryen oranlari agisindan iyi konumda olan Ulke-
lerle kiyaslama yapmak igin yerinde incelemeler yapilarak tlke
saglik sistemine adapte edilebilecek dlizenlemeler belirlenmeli
ve uygulamalara yansitiimahdir.

- Dogum sireclerinde keyfi uygulamalari ortadan kal-
dirmak igin standardizasyona yo6nelik siregler hayata gegiril-
melidir. Ozellikle gebelik ve dogum siireclerine yonelik giincel
ve yetkili otoritelerce kabul edilmis klinik rehber ve protokoller
uygulanmalidir.

- Kisa vadede gereksiz sezaryenleri 6nlemek amag-
I kanitlayici sureglere odakli (klinik rehber ve protokollere
uyumluluk) denetim mekanizmalari gelistirilebilir. Acil sezaryen
uygulamalari kapsam disi birakilarak planlanacak/planlanmig
sezaryenler icin; saglik kurumlarinda kurulan, ¢alisma usll ve
esaslari ilgili paydaglarin da gortsleri alinarak Saglik Bakanli-
ginca belirlenen “Sezaryen Komiteleri” gibi yetkili tst bir yapinin
tanimlanmasi ile gerek kendi kendine denetim gerekse kurum
disindaki tim taraflara (Saglk Bakanhgi, SGK, ¢zel sagdlik si-
gortasi kuruluslari, mahkemeler, hasta ve yakinlari gibi) izleme,
denetim veya karar verme agisindan daha etkili bir sistem isle-
yebilir.

- Tiirkiye'deki dogurganlik hizinin yiiksekligi de dikkate
alinarak saglik harcamalarini da kontrol etmek amaciyla gerek-
siz sezaryen ameliyatlarina yonelik gerekirse geri 6demelerde
sezaryen ameliyatinin istisnasi saglanabilir. Yani sezaryen
ameliyatina yonelik 6zel diizenlemeler ile denetim, fiyatlandir-
ma ve geri 6deme sistemi, iyilestirme donemi eylem plani/re-
formu gibi detayli tasarlanmig mekanizmalar ile dugtrdimelidir.
Turkiye’nin Dinya verisi kabul edilebilir degildir.

- Anne 6lim hizlarl agisindan pozitif etkisi de olabile-
cegi dusundlerek sezaryen ameliyatlarinin kanitlayici olmak
kaydiyla énceden tanimlanan risklerde tercih edilmesi saglan-
malidur.

- Saglik Bakanligi klinik kalite gostergelerini saglik ku-
rumlarina geri ddeme, saglik personeline performansa dayali
odeme, saglik turizmi yetki belgesi ve akreditasyon gibi meka-
nizmalarda mutlaka degerlendirmelidir. Hem tesvik ve hem de
caydiricilik agisindan ortak bir mekanizma kurulmasi bu sekilde
saglanabilir

- SGK 6zel ve Universite saglik kuruluglarinda sezaryen



stireglerine yonelik denetimini kanita dayali olarak artirmali,
endikasyon disi sezaryen igin ddillendirici (arzulanan sezar-
yen orani diizeyi yakalanincaya kadar) veya mevcut stratejiden
daha caydirici dizenlemeler yapmayi dncelemelidir. Bununla
birlikte maliyet dederinin altinda fiyat belirleme stratejisini bu-
tlnlesik bir yaklagimla ele alarak yirdtmelidir. Yani sadece
SUT'da bir islem puani olarak degil ayni zamanda yerinde de-
gerlendirmeler ve kanitlayici strecler tanimlayarak konuyu ele
almali, keyfi uygulamalarin kaynaklarina odaklanmalidir.

- Kamuoyuna tibbi zorunluluklar disinda normal dogu-
mun anne ve bebek sadligi agisindan 6nemi iletisim kanalari
araciligiyla yaygin ve sirekli olarak anlatiimalidir. Saglik Ba-
kanhiginca yapilan “Gebe Okullar” uygulamasinin daha erigi-
lebilir ve yaygin hale getirimesi ve dogum sireci ile ilgili saglhk
profesyonelleri ile iletisimini ve dogum tercihi kararlarini bilgiye
dayali vermeleri saglanmalidir.
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Amag: Ileri evre over malignitelerinde cerrahi sonrasi morbidite nedenlerini, hasta-
nede yatisla iligkili risk faktorlerini degerlendirmek.

Geregler ve Yontem: Eyliil 2018—Aralik 2023 tarihleri arasinda jinekolojik onkoloji
klinigimize bagvuran evre lIl over malignitesi tanisi olan 88 hasta galismaya dahil
edildi. Hastalarin demografik bilgileri, kanserin histolojik tipleri, tedavinin yonetimi ve
sitoreduktif cerrahinin kapsami, komplikasyonlar ve yonetimi, yogun bakim ihtiyac,
morbidite ve erken donem yatis sireleri, hastaneye yeniden kabuller ve miidahale-
ler degerlendirilmistir.

Bulgular: Primer sitorediiktif cerrahi (PSC) sonrasi hastalarin %70.6'sinda, niks
sonrasi cerrahilerin %74.1'inde, neoadjuvan kemoterapi sonras! interval sitoredtik-
siyon (NAKS-IS) yapilan hastalarin %70.4’linde komplet sitorediiksiyon sagland.
Postoperatif erken dénemde morbiditenin en sik nedenleri sirasi ile %17 yara yeri
enfeksiyonu, %10.2 atelektazi, bulanti-ileus %9.1 idi. Yara yeri enfeksiyonu, atelek-
tazi, ileus, tromboemboli goriilme sikli§i agisindan istatistiki olarak guruplar arasi
fark yoktu(p=0.537). Postoperatif donemde yatis siiresi ve 2. basamak yogun bakim
ihtiyaci agisindan yonetimler arasi fark yoktu(p>0.05). Postoperatif hospitalizasyo-
nun en sik nedeni yara yeri enfeksiyonudur.

Sonug: Tedavi yonetimlerimiz arasinda ve sitorediiksiyon basarilari agisindan fark
yoktu(p>0.05). NAKS-IS'in PSC'ye gore cerrahi siresi, yogun bakim ihtiyaci, has-
tanede kalis siiresi bakimindan avantajli bulunmustur. Sitorediiksiyon oranlari ve
postoperatif komplikasyonlar agisindan fark bulunmamistir(p>0.05). Yara yeri en-
feksiyonunun NAKS-IS te PSC’ye oranla fazla olma nedenini NAK bagli sitopeni ile
iliskilendirebiliriz. PSC'de NAKS-IS'e kiyasla hizli patoloji kullanimi, ameliyat stiresi,
postoperatif atelektazi ve ileus oranlari artmistir. Sitorediiktif cerrahi sonrasi yara
yeri enfeksiyonu, atelektazi, ileus ve tromboemboli agisindan hastalarin yakin takibi
onemlidir.

Anahtar kelimeler: Cerrahi sonrasi kisa donem morbidite, erken donem hospitali-
zasyon ve yeniden yatis, interval debulking, ileri evre (1n/iv) over timard, komplet
sitoredtiksiyon.

ABSTRACT

Aim: To evaluate the causes of postoperative morbidity and risk factors associated
with hospitalization in advanced ovarian malignancies.

Materials and Method: Between September 2018 - December 2023, 88 patients with
stage Ill ovarian malignancy admitted to gynecologic oncology department were
included in the study. Demographic information, histologic types, treatment manage-
ment and extent of cytoreduction, complications and management, need to intensive
care, morbidity and related early hospitalization, post-discharge readmissions and
interventions were evaluated.

Results: Complete cytoreduction was achieved in 70.6% of patients after Primer cy-
toreductive surgery(PCS), 74.1% of patients with recurrence, and 70.4% of patients
with interval cytoreduction after neoadjuvan chemotherapy(NAC-IC). The most com-
mon causes of morbidity in the early postoperative period were infection of incision
17%, atelectasis 10.2%, nausea and ileus 9.1%. There was no statistical difference
between the groups in the incidence of wound infection, atelectasis, ileus and th-
romboembolism(p=0.537). There was no significant difference between the posto-
perative administrations to hospital and need for intensive care(p>0.05). Infection of
incision was the most common reason for postoperative hospitalization.

Conclusion: There was no significant difference between our treatment modalities,
their cytoreduction success and postoperative complications (p>0.05). Higher inci-
dence of wound infection in NAC-IC compared to PCS; may associate with presence
of NAC. PCS had higher rates of frozen pathology utilization, operation time possibly
associated atelectasis and ileus compared to NAC-IC. Close follow-up of patients
after cytoreductive surgery is important in terms of wound infection, atelectasis, ileus
and thromboembolism.

Keywords: Advanced stage (1ll/IV) ovarian tumor, complete cytoreduction, early hos-
pitalization and post-discharge readmissions, interval debulking, short-term morbidity
after surgery.
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GIRIS

Epitelyal over kanseri kadinlarda en sik gérilen 6. siradaki kan-
ser olup en 6limcul jinekolojik malignitedir(1). Etkili bir tarama
stratejisi bulunmamasi nedeniyle hastalarin %58.5'i ileri evre-
de tani almakta ve tedavi edilmektedir. Temel tedavisi cerrahi
rezeksiyon sonrasi adjuvan sitotoksik tedavidir(2). Cogunlukla
ileri yasta ve ileri evrede tespit edilen bu hastalikta, ameliyat
riskini artiran komorbid durumlarin varligi veya hastaligin yay-
ginligi nedeniyle sitoreduksiyonun sadlanamayacagl ongoru-
len durumlarda NAKS-IS alternatif bir tedavi stratejisidir(3,4).
Literatirde cerrahiyi geciktirmenin sagkalim Uzerine olumsuz
etkisi oldugu yontnde ¢alismalar bildirilmistir(5-7). Postoperatif
iyilesme, yeniden yatis ve adjuvan sistemik tedaviye baslama
stireci agisindan NAKS-IS avantajini bildiren yayinlar mevcut-
tur(8-10). Tam sitorediksiyon (mikroskobik hastalik) birincil te-
davi ve NAK sonrasi ana hedeftir(11,12).

Maksimum sitorediiksiyon ve sonrasinda sistemik tedavinin
zamaninda verilmesi nlksi ve sag kalimi direkt etkilemekte-
dir(13). Primer sitorediiksiyonu sonrasi gelisen cerrahi komp-
likasyonlar, rezidiel timér miktari ve artan postoperatif komp-
likasyonlara bagli kemoterapinin uygulamalarindaki zorluklar
hastaliksiz sag kalim, yasam kalitesi ve surveyi olumsuz etki-
lemektedir(3,14-16). Bu galismada evre lll/IV over malignitele-
rinde cerrahi sonrasi morbidite nedenlerini, ilk 30 glindeki yatis
stiresince veya ilk 30 glin igerisinde hastaneye yeniden kabul
oranlart ile iligkili risk faktérlerini degerlendirmeyi amagladik.

GEREG VE YONTEMLER

Eylil 2018-Aralik 2023 tarihleri arasinda jinekolojik onkoloji
klinigimize bagvuran evre Il ovaryen karsinom tanisi olan 88
hasta ¢alismaya dahil edildi. Hastalarin verileri hastane bilgi yo-
netim sisteminden, arsivinden retrospektif taranarak elde edildi.
Evre III/IV primer over , fallop tlp ve peritoneal malignite tanisi
olan hastalar, kanserin histolojik tipleri, tedavinin ydnetimi, sito-
redUktif cerrahinin kapsami, cerrahi komplikasyonlar ve y6ne-
timi, postoperatif yogun bakim ihtiyaci, postoperatif morbidite
ve buna bagl erken dénem yatis streleri, yeniden kabuller ve
mUdahaleler agisindan degerlendirilmistir. Tani sonrasi NAKS-
IS, PSC, tamamlayici cerrahiler, niiks eden vakalarin cerrahisi
ve komplikasyon cerrahileri olmak (zere hastalar kategorize
edilmistir. En fazla mikroskobik boyutta tumoral yapi kalma-
sI komplet, rezidiel hastaligin <1cm oldugu vakalar optimal,
>1cm olan vakalar suboptimal sitorediiksiyon olarak degerlen-
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dirilmistir (17). Klinigimizde hastalar postoperatif ilk 8. saatte
mobilize edilerek, triflo ile solunum egzersizleri yaptiriimaktadr.
Tum hastalar cerrahi sonrasi 30 giin anti emboli ¢orabi ve du-
stik molekl agirlikli heparin profilaksisi ile takip edilmektedir.
Kemoterapi rejimi standardi ilk tani sonrasi neoadjuvan 3-4
siklus + IS sonrasi 6 siklusa tamamlanmak Uzere, PSC son-
ras! adjuvan 6 siklus olmak tizere 21 gin ara ile Paklitaksel
(175 mg/m2)+ Karboplatin (AUC5) verilmesidir. Progresyon ya
da niiks, takiplerde toraks-abdomen-pelvik bilgisayarli tomog-
rafi, biyobelirte¢ ve gereginde Pozitron emizyon tomografisi
(PET-BT) ile saptanmis olup patolojik olarak dogrulanmistir.
Postoperatif kisa donem yatis slresi tibbi komorbiditeler, ma-
jor komplikasyonlar ve yeniden ameliyat ile iligkilidir. Verilerin
analizi SPSS for Windows, stirim 21.0 (SPSS Inc., Chicago, IL,
ABD) kullanilarak yapildi. Stirekli degiskenler ortalama + stan-
dart sapma (MeanxSD) veya ortanca[%25-%75] (Median[IQRY])
olarak gosterildi. Surekli dediskenlerin normal dagilip dagiima-
digini test etmek icin Kolmogorov-smirnov testi kullanildi. 2
grup arasindaki ortalama farklar, normal dagilima uygunlugu-
na gore Mann-Whitney U testi veya Student-t testi kullanilarak
karsilastirildi. Kategorik degiskenler sayi(%) olarak ifade edildi.
Kategorik veriler arasindaki farklar Ki-kare testi kullanilarak
degerlendirildi. p<0.05'in anlamli oldugu kabul edildi. Veriler
geriye donik taranmis oldugundan katilimcilardan onam formu
alinmasina gerek yoktur. Bu galisma Universitemiz Klinik Aras-
tirmalar Etik Kurulu'nin 27.12.2023 tarihli, 902 sayili etik kurul
onay ile yapiimistir.

BULGULAR

Hastalarin tani sirasindaki yas araligi 25-87 olup, ortalama tani
yas 59.1+12.8(Mean+SD) idi. Yetmis hasta (%79) menopoz
sonrasi olup, 8 hastanin (%9.1) hi¢ gebeligi yoktu. Hastalarin
%16 sinda Ca125 degderi normal araliktaydi. Calisma grubunun
vilcut kitle indeksi (VKI) araligi 18.6-44.6(Min-Max) olup orta-
lama degeri 28+5.5(Mean+SD) idi. Hastalarin %32’sinin kan
gurubu ORh(+) idi. Hastalarin 49'u (%55.6) en az bir sistemik
kronik hastaliga (astim, diyabetes mellitus, obezite, hipertansi-
yon, kardiyak patolojiler, tiroid bozukliklari vb.) sahipti. Preope-
ratif ddnemde antikoagtlan tedavi almakta olan 8 hasta olup,
4 hastada eslik eden ikinci bir malignite mevcuttu. Hastalarin
demografik verilerinin, laboratuvar bulgularinin, hastane yatis
gun sayllarinin, intraoperatif komplikasyon ve postoperatif mor-
bidite durumlarinin ortalama degerleri Tablo 1°’de mevcuttur.
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Tablo 1 : Hastalarin demografik verilerinin, laboratuvar bulgularinin, hastane yatis glin sayilarinin, intraoperatif komplikasyon ve

postoperatif morbidite durumlarinin ortalama degerleri.

Degiskenler n:88 Min-Max
Tan1 yas1 (y1l) Mean+SD 59,12+12,89 25-87
VKI (kg/m?) Mean+SD 28,07+5,52 18,62-44,67
Gravida Median [IQR] 3[2-4] 0-12
Nulligravid n(%) 8(9,09)

Postmenapoz n(%) 70(79,54)

Preoperatif Ca 125 n(%) 74(84)

Preoperatif Ca 125 (0-35 U/mL) Mean+SD 1591,39+5872,21 6,7-53350
Preoperatif Hb (g/dl) Mean+=SD 11,13+9,36 4,7-15,2
Preoperatif Htc (%) Mean+SD 33,42+1,97 16-45
Postoperatif Hb (g/dl) Mean+SD 10,73+1,55 7,4-15,1
Postoperatif Htc (%) Mean=SD 32,03+4,66 21-44
Preoperatif hazirlik yatig (giin) Mean+SD 1,65+0,85 1-7

2. ve/veya 3. basamak yogun bakim yatis (giin) Mean+SD 1,5443,98 0-36

2. ve/veya 3. basamak yogun bakim yatis1 n(%) 42(47,7)

Postoperatif toplam yatig (giin) Mean+SD 9,86+9,36 3-54
Intraoperatif cerrahi komplikasyon 1(%) 12(13,63)

Yara yeri enfeksiyonu n(%) 15(17,04)

Atelektazi n(%) 9(10,22)

Bulanti n(%) 8(9,09)

ileus n(%) 7(7,95)

Tromboemboli n(%,) 5(5,68)

Hastalarin 34’Une (%38,6) PSC, 27'sine (%30.7) NAKS-IS,
27’sine (%30.7) nlks sonrasi debulking cerrahisi gergekles-
tirildi; %93,2’sini evre IlIC olusturmaktaydi. Girisimsel biyopsi
ile doku tanisi olan toplamda 11 hasta mevcuttu. NAK verilen
hastalarin 14 tanesi laparoskopik triyajla degerlendirildi, 8'i la-
parotomi ile (Pfannenstiel, median, Mc-Burney insizyonlarla)
triyaj olarak degerlendirilip bunlardan 6’si jinekolojik onkoloji
klinigine intraoperatif konstilte edilmis ve tamamlayici cerrahi
yapilmistir.

PSC sonrasi hastalarin 24'linde(%70,6), niks nedeniyle cer-
rahi yapilan hastalarin 20'sinde(%74,1), interval debulking ya-
pilan hastalarin 19'unda(%70.4) komplet sitorediiksiyon sag-
landi. PSC sonrasi hastalarin 4'inde(%11,7), niks nedeniyle
cerrahi yapilan hastalarin 4’linde(%14.8), interval debulking
yapilan hastalarin 3'inde(%11.1) de optimal sitoredlksiyon
saglandi. Donmus kesit hizli patoloji en cok PSC yapilan hasta-
larda (n=28,%82.3) tercih edilmis olup, laparoskopik triyaj son-
ras| cerrahi yapilan hastalar (n=15,%48.1) ve nilks sonrasi cer-
rahilerde de (n=13,%45.5) gereksinim olmustur. Final patoloji
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%58 oranda serdz karsinom olup bunu berrak htcreli (%9,1),
tiplendirilemeyen (%8), endometrioid (%8) ve musinéz karsi-
nom (%6,8) takip etmekteydi. Cerrahi sonrasi 6 ay igerisinde en
mortal histolojik tip berrak hticreli karsinom (%25)idi. Pelvik-
paraaortik lenf nodu disseksiyonu orani PSC'de %35,2 olup
anlamli olarak yiiksekti (p=0.03). Maksimum sitoredlksiyon
amaci ile pelvik peritonektomi (%26,4), diyafragma peritonek-
tomi (%8,8), karaciger (zeri implant eksizyonu (%8,8), barsak
rezeksiyonu sonrasi kolostomi-ileostomi agilma (%38.8) islemle-
ri PSC’'de NAKS-IS’a kiyasla daha fazla yapiimistir. Operasyon
stiresi (360-480 dk) olan 12 hasta (%35,2) PSC grubundadir
(p=0.00). Degiskenlerin PSC, niks sonrasi cerrahi ve NAKS-IS
tedavi yonetim gruplarinda oranlari ve kiyaslamalari Tablo 2'de
gosterilmistir.



Tablo 2: Degiskenlerin PSC, Nisk sonrasi cerrahi ve NAKS-IS tedavi yonetim guruplarinda oranlari ve kiyaslamalari
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Niiks Sonrasi Cer- | NAKS-IS**
Degiskenler PSC* (n=34) p
rahi (n=27) (n=27)

Hasta say1s1 n(%) 34(38,6) 27(30,7) 27(30,7) >0.05"
Tan1 Yast Mean+SD 60,82+13,90 56+12,23 60,11+12,09 >0.05”
VKI Mean+SD 28,33+6,1 27,29+5,28 28,53+5,08 >0.05”
Nulligravid n(%,) 5(14,7) 1(3,7) 2(7,4) 0.00~
Menopoz durumu 7(%) 27(79,41) 19(70,37) 24(88,88) 0.01~
Tip II diyabet n(%,) 6(17,64) 0 2(7,4) 0.00~
Evre 3 n(%) 31(91,2) 25(92,6) 27(100) >0.05"
Evre 4 n(%) 3(8,8) 2(7,4) 0 >0.05"
Komplet sitorediiksiyon 7(%) 24(70,6) 20(74,1) 19(70,4) >0.05"
Optimal sitorediiksiyon n(%) 4(11,7) 4(14,8) 3(11.1) >0.05"
Pelvik Lenf Nodu Disseksiyonu 7(%) 12(35,2) 9(33.,3) 9(33.,3) 0.03~
Assit n(%) 11(32,3) 7(25,9) 10(37,03) 0.017
Malign asit n(%) 19(55,88) 9(33.,3) 11(40,74) >0.05"
Ovaryen tutulum n(%) 18(52,94) 4(14,81) 13(48,14) >0.05"
Frozen Kesit n(%) 28(82,35) 15(45,55) 13(48,14) >0.05"
Perioperatif transfiizyon n(%) 19(55,88) 17(62,96) 14(51,85) >(0.05"
Cerrabhi stiresi(>360 dk) n(%) 12(35,2) 7(25,9) 8(29,6) 0.007
Perioperatif cerrahi komplikasyon 7(%) 4(11,76) 4(14,81) 4(14,81) 0.00~
Preoperatif hazirlik giinii Mean+SD 1,76£1,2 1,66+£0,55 1,51+0,5 >0.05”
2. ve/veya 3. Basamak yogun bakim yatis1 giinii Me-

2,3246,15 0,85+1,19 1,25+1,5 >0.05”
an+SD
2. ve/veya 3. Basamak yogun bakim yatis1 var n(%) 18(52,94) 10(37,03) 14(51,85) >0.05"
Postoperatif toplam yatis giinii Mean+SD 9,58+8,2 10,77+10,88 9,29+9,38 >0.05”
Yara yeri enfeksiyonu (%) 4(11,76) 6(22,22) 5(18,51) >(0.05"
Atelektazi n(%) 6(17,64) 1(3,7) 2(7,4) >0.05"
Bulant1 n(%) 3(8,8) 311,11) 2(7,4) >0.05"
fleus n(%) 3(8,82) 2(7,4) 2(7,4) >0.05"
Tromboemboli n(%,) 1(2,94) 1(3,7) 3(11,11) >0.05"
Mortalite n(%) 4(11,76) 2(7,4) 4(14,81) >0.05"

* PSC= Primer Sitorediiktif Cerrahi

** NAKS-IS= Neoadjuvan Kemoterapi Sonrasi Interval Sitorediiksiyon

A Ki Kare testi

> : Mann Whitney U testi

A2 Student t testi

NAKS-IS yapilan 27 hastanin 14’lnde (%51,8) adneksler
normal gorunimde idi. Overlerin normal oldugu peritone-
al yiizey kaynakli malignitelerde assit mayii daha fazla idi
(n=10(%37),p=0,01). interval cerrahide kemoterapi yaniti kétii
olan 4 hasta (platin direngli), klinik faz ¢alismalarina yonlendiril-
di. Bes hasta primer laparotomi sonrasi sitorediksiyona uygun
bulunmadi. Cerrahi sonrasi ilk yil igerisinde hayatini kaybeden

10 hastanin 6’sinda (%60) komplet sitorediksiyon saglanmisti.

Sitoreduiktif cerrahi kapsaminda 4 karaciger segmentler (izeri
eksizyon, 1 splenektomi, 14 appendektomi, 1 kolesistektomi, 6
hastaya kas/cilt eksizyonu yapildi. Yapilan 14 diyafragma peri-
tonektominin 7’sinde diyafragma primer onarildi, 2'sine perop
plordken takildi. Toplamda pléroken takilan 9 hastadan 7 sine
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postoperatif donemde efflizyona sekonder plordken takildi ve
5'inde atelektazi gelisti. Postoperatif donemde 4 hastada ate-
lektazi gelisti ve medikal tedaviyle geriledi. Rezeksiyon anas-
tomoz yapilan 12 hastanin ikisinde ileokolik anastomoz kacag!
oldu, takip eden dénemde her iki hastada enterokutandz fist(il
gelisti bir hasta sepsis nedeniyle 21. giin hayatini kaybetti, di-
ger hastanin fistli kemoterapisi tamamlandiktan sonra fistl
onarimi yapildi . Postoperatif stiregte 8 dekiibit ilseri, 5 trom-
boemboli, 6 melena-hematokezya ve evissere olan bir hasta
oldu. Hastalardan ikisinde postoperatif dénemde batin i¢i abse
tedaviyle regrese oldu. Kolostomi-ileostomi agilan 9 hasta, int-
raoperatif barsak onarimi yapilan 1 hasta, mesane onarimi ya-
pilan 5 hasta, peroperatif sistoskopi sonrasi JJ stent takilan 11
hasta mevcuttu. JJ stent takilan 11 hastanin 8'i niks nedeniyle
cerrahi yapilan hastalardi. Postoperatif bir hastaya radial arter
embolektomi yapildi( anestezi tarafindan perop arteriyel tansi-
yon takibi yapiimaktadir). Parenteral nitrisyon ve mama deste-
gine ihtiyaci olan 19 hastanin 10 tanesi niks nedeniyle cerrahi
yapilan hastalardi. Karaciger enzim yUksekligi olan 4 hastanin
antibiyoterapisi tekrar diizenlendi, kreatinin yiksekligi olan 2
hastadan birinin acil diyaliz ihtiyaci oldu. Postoperatif dénemde
akut pankreatit gelisen bir, Grtikeri olan bir ve lenfodem gelisen
2 hasta oldu. Postoperatif ddnemde sira ile en gok hipertansi-
yon ve aritmi nedeniyle kardiyoloji, kan sekeri regilasyonu igin
endokrin ve psikiyatri konsultasyonlari yapildi.

Preoperatif donemde hemoglobin deger araligi 4.7-15.2(Min-
Max) g/dL olup ortalama deger 11.11£9.3(MeantSD) g/
dL , postoperatif ilk giin bakilan hemoglobin kontrol araligi
7.4-15.1(Min-Max) g/dL olup ortalama deger 10.7+1.5(Me-
antSD) g/dL civarinda idi. Hastalardan 38'inin perioperatif kan
urdnleri transflizyon ihtiyaci oldu. Perioperatif transfiizyon ih-
tiyaci sirasi ile en fazla 13(%48.1) hasta ile PSC, takiben 15
(%44.1) hasta ile NAKS-IS ve 10(%37) hasta ile niiks sonrasi
cerrahi yapilan hastalarda olup cerrahiler arasi anlamli fark
yoktu (p>0.05).

Postoperatif erken dénemde morbiditenin en sik nedenleri sira-
sl ile yara yeri enfeksiyonu n=15 (%17), atelektazi n=9 (%10.2),
bulanti-ileus n=8 (%9.1) idi. Yara yeri enfeksiyonu en fazla niiks
sonrasi cerrahilerde (n=6,%22.2) idi. Gruplara gére VKI ortala-
malari sirasi ile NAKS-IS’te 28.5+5.08, PSC'de 28.3+6.1, niiks
sonrasl cerrahilerde 27.2+5.2 idi(Mean+SD). Diyabetik hasta
sayisi en fazla 6(%17.6) PSC yapilan grupta olup, niiks son-
rasi cerrahi yapilan hasta gurubunda yoktu(p:0.00). En uzun
cerrahi stiresi PSC'de idi (n=12, %35,2, p:0.00). Gruplar arasi
yara yeri enfeksiyonu agisindan istatistiki olarak anlamli bir fark
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yoktu(p=0.537). Yara yeri enfeksiyonunun NAKS-IS te PSC'ye
oranla fazla olma nedenini NAK bagli sitopeni ile iligkilendirebi-
liriz. Atelektazi (n=6, %17,6) ve ileus (n=3, %3.8) en gok PSC
sonras| gorlldu. Tromboemboli en fazla oranda (n=3, %11,1)
NAKS-IS cerrahilerinde gortildl. Postoperatif ilk 10 giinde geli-
sen ileus nedeniyle takip edilen hastalar gastrik dekompresyon
ile geriledi. Yara yeri enfeksiyonu, atelektazi, ileus, tromboem-
boli g6rilme sikligi agisindan istatistiki olarak gruplar arasi an-
lamli fark yoktu (p=0.537).

Preoperatif hazirlik yatig glini sayisi ortalamasi tim cerrahiler
icin farksiz olup, postoperatif donem sonuglari arasinda anlam-
i bir fark bulunamadi (p>0.05). Postoperatif dénemde 3-54 giin
araliinda yatis olup ortalama yatis gln sayisi 9.58+8.2(Me-
an£SD) idi. ASA-IIl skorlu 54 hasta ve ASA-IV skorlu 4; toplam
58 hastadan 42 sinin postoperatif 2. ve 3. basamak yogun ba-
kim ihtiyaci olmustur. En uzun yatis siiresi niiks sonrasi cerrahi
sonrasinda olup ortalama 10.7+10,8 giin, takiben 9.548,2 glin
ile PSC ve en kisa 9.2+9.3 guin ile NAKS-ISe aittir (Mean+SD).
2. basamak yogun bakim ihtiyaci en gok ortalama 2.3+6,1 giin
ile PSC, takiben 1.2+1.5 glin ile NAKS-IS’e ve 0.8+1.1 glin ile
niiks sonrasi cerrahi grubuna aittir (Mean+SD). Ug hastaya
entlibasyon ihtiyaci olmustur.

Takiplerde postoperatif yatis slirecinde batin dreni ortalama
3.6+4.8 gin ve mesane sondas! 3.4+6.2 gln olmak Uzere en
uzun PSC'de, nazogastrik sonda ise ortalama 1.0£2.2 giin ile
en uzun niks sonrasl cerrahilerde takip edildi. En uzun gaz de-
sarji siresi ise ortalama 2.4+0.9 gln ile PSC'de idi(MeanzSD,
p<0.05).

Hastalardan 4’linln yatis stresi; 3'U yara yeri enfeksiyonu, 1
hasta anastomoz kaga§i nedeniyle postoperatif kesintisiz 30
guin ve (zerindedir. Dort hasta yara yeri enfeksiyonu, bir has-
ta ileus nedeniyle postoperatif ilk 30 glinde taburculuk sonrasi
hastaneye yeniden yatmistir. Yara yeri enfeksiyonu postopera-
tif hastanede yatis glini 17.8+£15.1 glin ve kisa dénemde yeni-
den kabuliin de en sik nedeni idi (Mean+SD,p=0.00). Yara yeri
akintisi ve enfeksiyonu olan toplamda 18 hastanin en az 14
guine tamamlanacak sekilde genis spektrumlu antibiyoterapi ih-
tiyaci oldu. Yara yeri enfekte olan 15 hastanin 6’sina sekonder
sttirasyon yapildi. Sitorediiksiyon sonrasi kemoterapi strecini
en ¢ok geciktiren postoperatif neden yara yeri enfeksiyonu idi.
intraoperatif ve postoperatif komplikasyon gérilmeyen toplam
44(%50) hasta vardi; bunlardan 14’lnln transflizyon ihtiyaci
olmus, 5'i ise parenteral niitrisyon destegi almigtir.



TARTISMA

Epitelyal over kanseri ikinci en sik jinekolojik kanserdir. En sik
goriilen histolojik alt tipi seréz kanser olup hastalarimizda en
sik gorilen tip goriimistdr. Bu literatlr verisi bizim verilerimiz-
de de desteklenmistir.

Komplet sitorediiksiyon PSC sonrasi %70,6'sinda, interval
debulking sonrasl %70,4’inde, niks nedeniyle cerrahi yapi-
lan hastalarin %74.1inde sagland. istatistiksel olarak PSC ve
NAKS-IS arasinda, komplet sitorediiksiyon ve morbidite agi-
sindan anlamli bir fark yoktu (p>0.05) ve literattrle uyumlu idi
(3,11). Cerrahiler arasi teknik olarak sitorediksiyon agisindan
basar farki olmamasi tedavi yonetimi agisindan triyajimizin
basarili oldugunu gostermektedir. NAKS-IS'in PSC'ye oranla
cerrahi stire azalmistir. Sitorediiksiyon basarisi, cerrahi sonra-
sI yogun bakim ihtiyaci, hastanede kalis siiresi ve postoperatif
komplikasyonlar agisindan literatlrle de uyumlu olarak fark bu-
lunmamistir(p>0.05) (18).

Pelvik+paraaortik lenf nodu disseksiyonu orani PSC’de anlamli
olarak NAKS-IS'ten yliksekti (p=0.03). Ayrica PSC’'de NAKS-
IS’e kiyasla daha fazla frozen kesit kullanimi, daha uzun cer-
rahi disseksiyon stiresi, yliksek postoperatif atelektazi ve ileus
oranlari mevcuttu. Tamér yukunin fazlaligi, lenfadenektomi ve
frozen kesit ihtiyaci cerrahi streyi uzatip morbiditeyi artirmakta-
dir, NAKS-IS cerrahi siire agisindan avantajlidir.

Postoperatif erken dénemde morbiditenin en sik nedenleri sira-
sl ile yara yeri enfeksiyonu(n=15,%17), atelektazi(n=9,%10.2)
ve bulanti-ileus(n=8,%?9) idi. Literatlre bakildiginda postopera-
tif erken dénemde en sik komplikasyon ileus olup, tromboem-
boli ilk Gg¢ sirada yer almaktadir (3,19,20). Cerrahi sitorediksi-
yon sonrasi uygun profilaksi ve mudahalelere ragmen yara yeri
enfeksiyonu nedeniyle postoperatif morbiditemiz artmaktadir.
Istatistiksel olarak gruplar arasinda posteoperatif komplikas-
yonlar agisindan anlamii fark gérilmemistir. (p>0.05) Yara yeri
enfeksiyonu ve hastanede kalis siresi sayisal olarak en fazla
niks cerrahiler sonrasindadir. Kemoterapi alma siirecini en gok
geciktiren postoperatif durumun yara yeri enfeksiyonu oldugu
bilinmektedir (14). Yara yeri enfeksiyonunun NAKS-IS te PS-
C'ye oranla fazla olma nedenini NAK bagli sitopeni ile iliskilen-
direbiliriz.

Calismamizin literatiirdeki ¢alismalara kiyasla kiictik érneklem
biyGkligu, yakin tarih araligi nedeniyle nispeten kisa ortalama
takip slresine sahip, retrospektif tasarim, tek merkezli olma-
sI gibi sinirlamalari vardir. Kisithliklarina ragmen ¢alismamiz
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cerrahilerin tersiyer merkezde jinekolog onkolog tarafindan
gerceklestiriimesi ve literatlirle kiyaslandiginda komplikasyon-
larimizin yuzdesi ve yonetimi agisindan degerli olup, deneyim-
lerimiz bu konudaki bilgi birikimine katki saglamaktadir.

SONUG

ileri evre epitelyal over kanserlerinin tedavi tercihinde hasta
bazll karar verilmelidir. Aneminin énlenmesi, erken mobilizas-
yon, solunum egzersizi, yeterli beslenmenin saglanabilmesi ve
tromboemboli profilaksisi postoperatif bakim kalitesinin énemli
unsurlandir. Hastaneye yeniden kabulle iligkili risk faktorlerinin
belirlenmesi, bunlara yonelik tedbir ve miidahale konusunda
tim bagimsiz risk faktérlerinin géz 6ntine alindigi genis 6lgekli,
iyi tasarlanmis prospektif calismalara ihtiyag vardir.
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Amag: Hipertermik intraperitoneal kemoterapi (HIPEK), ileri evre over kanserlerinde uygulanan
tedavi yontemidir. Isi ile birlikte kanser ilaglarinin dogrudan periton igerisine verilerek sitoredtik-
tif cerrahi ile birlikte peritoneal metastazlarin kontrolinii amaglar. Galismamizda ileri evre over
kanseri tanisi alip primer sitored(iktif cerrahi ile tedavi edilen ve niiks sonrasi sekonder sitore-
diiksiyon + HIPEK uygulamas! ile tedavi edilen hastalarin ilk tedavi sirasindaki klinikopatolojik

ozellikleri ile sagkalim arasindaki iliskiyi incelemeyi amaglamaktadir

Gereg ve Yontem: lleri evre over kanserinin primer tedavisi sonras! nilks tespit edilen ve se-
konder sitorediiktif cerrahi ve beraberinde HIPEK ile tedavi edilen hastalar retrospektif olarak
incelenmigtir. Hastalarin demografik 6zellikleri, evreleri, laboratuvar ve klinik seyirleri retrospektif

olarak incelenmistir.

Bulgular: HIPEK ile tedavi edilen toplam 29 niiks ileri evre over kanseri hastasi dahil edilmistir.
Primer cerrahi sirasinda sekiz olguda RO, 20 olguda R1 ve bir hastada R2 rezeksiyon mevcuttur..
RO rezeksiyon uygulanan hastalarda istatistiksel olarak anlamli sekilde daha yiksek sagkalim
orani gdzlenmistir (p<0.003). Ayni iliski HIPEK sonrasinda gézlenen sagkalimda da ayni yonde
devam etmistir (p<0.004). Yan etki ve komplikasyon oranlarimiz daha ok grade 1 ve 2 diizeyin-
de ve palyatif olarak tedavi edilmis olup, sekiz hastada Grade Il ve iki hastada Grade IV yan

etki gézlenmistir.

Sonug: HIPEK yéntemi kabul edilebilir yan etki orani ile yiiksek dozlarda kemoterapi uygula-
masina imkan vermektedir. Bu yontemin ideal kullanim alaninin tespiti icin farkli parametrelerin
irdelenmesi blyiik dnem tagimaktadir. Galismamizda ilk cerrahinin rezeksiyon sinirlarinin tedavi
sonras! sagkalim oranlari {izerine etkisinin oldugu saptanmistir. Bu bulgular 1siginda HIPEK uy-

gun hasta profilinde kabul edilebilir bir tedavi yéntemi olarak sunulabilir.

Anahtar Kelimeler: Hipertermik intraperitoneal kemoterapi, Niiks Over kanseri, Sitorediiktif cer-

rahi

ABSTRACT

Aim: Hyperthermic intraperitoneal chemotherapy (HIPEC) is treatment method used in advan-
ced-stage ovarian cancers. It aims to control peritoneal metastases in conjunction with cytoredu-
ctive surgery by directly administering cancer drugs into the peritoneum along with heat. We ai-
med to examine relationship between clinical-pathological features at the time of initial treatment
and survival of patients diagnosed with advanced-stage ovarian cancer, treated primary cyto-

reductive surgery, subsequently with secondary cytoreduction + HIPEC following recurrence.

Materials and Methods: Patients diagnosed advanced-stage ovarian cancer, detected after
primary treatment, and treated secondary cytoreductive surgery and HIPEC were retrospecti-
vely examined. Patients demographic characteristics, stages, laboratory, clinical courses were

retrospectively analyzed.

Results: 29 patients with recurrent advanced-stage ovarian cancer treated with HIPEC were
included in our study. During primary surgery, eight cases had R0, 20 had R1, one patient had
R2 resection. Statistically significant higher survival rate was observed in patients undergoing
RO resection (p<0.003), same relationship continued in the survival observed after HIPEC
(p<0.004). Our rates of side effects and complications were mostly at grade 1, 2 and were

managed palliatively, with grade Il in eight patients , grade IV in two patients.

Conclusion: HIPEC method allows the administration of high doses of chemotherapy with an
acceptable rate of side effects. Itis crucial to examine different parameters to determine the ideal
application of HIPEC. We found that resection margins of the initial surgery had an impact on
post-treatment survival rates. Based on these findings, HIPEC can be presented as an accep-

table method in an appropriate patient profile.

Keywords: Cytoreductive surgery, Hyperthermic intraperitoneal chemotherapy, Recurrent ova-

rian cancer.
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GiRIS

Over kanseri, cerrahi ve kemoterapi alanindaki gelismelere
karsin bilinen en dlimcil jinekolojik kanserlerden birisi olmaya
devam etmektedir (1-2). Anatomik olarak overlerin derin yer-
lesimi, spesifik olmayan sikayetlerle hastanin basvurmasinin
yani sira hastaligin yayilim sekli de kanser hlcrelerinin tama-
men cikartilmasini ve hastaliin kontrolini zorlastirmaktadir.2
Over kanserinin en ayirt edici 6zelliklerinden birisi peritoneal
yayilim gostermesidir (2-3). Primer timorin over yizeyi ve fal-
lop tiiplerine ulasmasi neticesinde peritoneal sivi ile birlikte tim
abdominal kaviteye yayilim g0sterir (2-3).

Epitelyal over kanserlerinde intraperitoneal tedaviler arasinda
abdominal bosluga yiksek 1si ile birlikte kemoterapi uygulama-
s (HIPEK) dzellikle peritoneal ekilme gdsteren niiks hastalar-
da tercih edilen bir yontemdir (3-4). HIPEK'in tiimér hiicreleri
uzerindeki dogrudan engelleyici etkisinin yanisira immunolojik
yolaklarla da etkinlik sagladigi diisuntimektedir (3-4).

Birgok avantajina karsin HIPEK'in etkinlik diizeyi hakkinda fark-
i goriisler meveuttur (5-7). Primer sitoredliktif cerrahiyle birlik-
te, interval sitoredktif cerrahi veya niiks sonrasi uygulama gibi
farkli klinik senaryolarda degisken sonuglar elde edilebilmekte-
dir. Bunun yani sira HIPEK uygulamasinin yasam kalitesini di-
stirme veya mortaliteyi arttirdigina yonelik endiseler nedeniyle
bunu degerlendirme amagli yapilan birgok galismada yontemin
guvenli oldugu gosterilmistir (8-9). Son olarak maliyet ve temin
sorunlari yontemin dlnya Uzerinde yaygin uygulanmasinin ve
sonuglarin daha kesin tanimlanmasinin éniine gecen diger fak-
torler olarak sayilabilir.

HIPEK uygulama zamanlamasi ve etkinligi konusuna bir gériis
birligi bulunmamaktadir. ilk amacimiz uygulama endikasyonu
ve yontemi konusunda standart olan bir grupta HIPEK uygula-
masinin etkinlik ve giivenirliliginin incelenmesidir. ikincil olarak
niks over kanserinde yapilan uygulamalarda ilk cerrahinin ge-
nisliginin HIPEK'in etkinligi ile iliskisini arastirmaktr.

MATERIALS AND METHODS

2014-2017 yillar arasinda tgunci basamak saglik merkezinde
yer alan bir jinekolojik onkoloji kliniginde sitoreduktif cerrahi ile
birlikte HIPEK ile tedavi edilen ileri evre over kanseri hastala-
ri retrospektif olarak incelenmistir. Tim hastalardan verilerinin
degerlendiriimesi ile ilgili yazili onam alinmigtir. Retrospektif
veri incelemesi temeline dayanan bu calisma igin hastanenin
lokal etik kurulundan E2-23-4887(11.10.2023) sayisi ile izin
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alinmustir.

Calismaya dahil edilme kriterleri; Evre 3-4 over kanseri ile pri-
mer sitoreduiktif cerrahi uygulanan; primer tedavi sonrasinda
niiks gelisen ve HIPEK uygulanmis olan ve iki yildan uzun takip
siiresi olan olgular calismaya dahil edilmislerdir. ilk ameliyat-
ta HIPEK uygulanan, seréz kanser disi patolojik tanisi olan ve
eksik dokimantasyon ile yetersiz takibi (<2 yil) olan hastalar
caligma disi birakilmislardir.

HIPEK tekniginin primer sitorediiksiyon sonrasi niiks gelisen
olgularda sitoredliktif cerrahi sonrasi uygulanmasi da uygu-
lama endikasyonlarindan en sik kullanilanlardan biridir. Bizim
calismamizda Sugarbaker ve ark.’nin tekniklerinde oldugu gibi
42 derecede 2-2.5 litre periton diyaliz sollisyonunda seyreltilmis
kemoterapi ajani ile HIPEK igin kapal bir teknik kullanilmigtir
(10). Abdominal drenaj dort kanaldan uygulaniimistir. Belmont
hipertermi pompasi intraperitoneal ajanini tek bir giris katete-
ri yoluyla iletmek igin kullanilmis olup tim olgulara 60 dakika
boyunca HIPEK uygulanmistir. Tiim hastalarda cisplatin ve
doxorubisin kemoterapotik olarak tercih edilmistir. ilag dozlari
hastanin yas, medikal durumu, boy ve kilosuna gére diizenlen-
mistir. Sicaklik problari intraperitoneal sicakligi izlemek igin kul-
lanilmistir ve eslesen drenlerin ucuna sabitlenmistir. Uygulama
sonrasinda giris katateri gekilerek drenlerden bir veya iki tanesi
ameliyat sonras| drenaj amaciyla kanama riski olan rezeksiyon
bélgesine ve Douglasa birakilarak takibi yapiimistir.

Bltin analizler SPSS (Statistical Package for Social Scien-
ces-17.0, Chicago, IL, ABD) uygulamasi ile yapilmistir. Strekli
olan tam degiskenler ortalamazx standart sapma ve ylzdeler
olarak belirtilmistir. P-degerinin 0.05'den kiiclik olmas! istatis-
tiksel olarak anlamli kabul edilmistir. Sagkalim analizi igin Kap-
lan-Meier sagkalim egrileri kullanilmistir. Rezeksiyon miktarlari
gibi klinikopatolojik parametrelerin sagkalim oranlari ile iligkisini
incelemek icin ki-kare testi kullanilmigtir. Cox regresyon analizi
ise sagkalim Uzerinde etkisi olmasi muhtemel parametrelerin
birlikte dederlendiriimesi amaciyla kullaniimistir.

RESULTS

Serdz epitelyal over kanseri tanisi ile primer sitorediktif cerrahi
ve adjuvan kemoterapi ile tedavi sonrasi niks gelisen 29 olgu
incelendi. Hastalarin ortalama yas| 62.4 (27-76) idi. Hastalarin
tamami jinekolojik onkoloji kliniginde, bu alanda uzmanlasmig
cerrahlar tarafindan ameliyat edilmistir. Rezeksiyonun siniflan-
dirnimasi da ayni sekilde jinekolojik onkoloji alaninda ihtisas-
lasmig patologlar ve klinisyenler tarafindan degderlendirilmistir.
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Hastalarin tamami primer cerrahilerinde total abdominal histerektomi (TAH) - bilateral salpingoooferektomi (BSO) ve pelvik, para-
aortik lenfadenektomiyi standart olarak igeren debulking (primer sitoreduktif cerrahi) ile tedavi edilmiglerdir.

Hastalarin biri (4 %) evre IlIA1, 22'i (76%) evre llIC ve diger 6'si (20%) evre IV idi. Hastalarin operasyon materyallerinin histo-
patolojik incelemesi ve intraoperatif rezidii timér boyutunun degerlendirmesi sonucunda sekizinde RO, yirmi hastada R1 ve bir
hastada R2 rezeksiyon tespit edilmistir. ilk operasyon sonrasi patolojik degerlendirme sonucu (¢ hastada (%11) orta, diger 26
hastada (%89) yuksek dereceli timor tespit edilmistir. Nuks sirasindaki uygulanan sitoredUktif cerrahide sekiz hastada (%27.5)
visseral(ylizeyel) organ metastazi, yirmibir (72.5) hastada alt batin peritoneal ve seroza metastazi ve bir hastada da Ust ve alt

batin metastazi tespit edilmistir. (Tablo1)

Tablo 1. Hastalarin klinikopatolojik 6zellikleri. Ol Sag
29
22 7
Total hasta sayisi (%100)
. 62(27-
Median yas (aralik), yil 76)
Evre
A1 1 1 0
nc 22 15 7
\Y 6 6 0
Histoloji
Orta
3 3 0
Yuksek
19 7
26
Cerrahi
RO 8 3
R1 20 18 5
2
R2 1 1
HIPEK Kemoterapi
1
Adriamisin ! 0
2 1
Sisplatin 3
19 6
Sisplatin+doksorubisin 25
Uzak organ metastazi
Var 6 1 5
Yok 22 6 2
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HIPEK uygulamasinda bir hastada adriamisin {i¢ hastada sadece sisplatin ve kalan 25 hastada sisplatin ve doksorubisin uygu-

lanmistir. Toplam sekiz hastada higbir komplikasyon g6zlenmemistir. Komplikasyon olarak, U¢ hastada medikal tedavi ile dizelen

bobrek yetmezligi, U¢ hastada konservatif tedavi ile diizelen subileus tablosu gozlenmistir. Bir hastada ise daha siddetli bobrek
yetmezli§i tablosu nedeniyle gegici diyaliz ihtiyaci gereksinimi olmustur. Plevral efilizyon toplam yedi hastada gozlenen en sik yan
etki olarak raporlandi. Bir hastada toraks tlpu yerlestirilmesi ihtiyaci olmustur. Bir hastada anastomoz kagagi gézlenmigtir. Anasto-

moz kagagdi olan hasta yeniden anastomoz tamiri ile tedavi edilmistir. Yine ¢ hastada yara yeri enfeksiyonu nedeniyle yatak basi

pansuman ile tedavi edilmis olup diger hastalar konservatif ydntemlerle takip edilmislerdir.(Tablo2)

Tablo 2. Hastalarda gdzlenen komplikasyonlar.

istatistiksel analiz

Hastalarin tani anindaki CA-125 degerleri ortancasi 600 (88-2200) IU/L iken;
HIPEK 6ncesinde ortalama CA-125 degeri 230 (25-3300) IU/L sonrasinda
ise ortalama CA-125 degeri 210 (10-2249) IU/L olmustur. Son kontrollerde
hastalarin yedisi sad iken kalan 22 hasta ilk ameliyattan ortalama (24-124) ay
sonra kaybedilmiglerdir. Hastalarin toplam hastanede yatis sireleri ortalama-
s1 16 giin (7-36) olup hastalar komplikasyonsuz olarak taburcu edilmislerdir.

Hastalarin sagkalim stireleri primer ameliyattan sonra ortalama (24-124) ay
olup HIPEK sonrasinda sagkalim siireleri ortalama (12-94) ay olarak tespit
edilmistir. RO,R1 ve R2 rezeksiyon yapilan gruplarin sagkalim olan etkisi in-
celendiginde RO rezeksiyonlarda R1 ve R2 rezeksiyonlara gére istatistiksel
olarak anlamli sekilde daha uzun bir sagkalim g6zlenmistir. (p<0.003) Ayni
iliski HIPEK sonrasinda gozlenen sagkalimda da ayni yonde devam etmistir.

Komplikasyonlar n (%) 21
Anastomoz kacagi 1(3,4%)
Atelektazi 3(10,3%)
Ates+ kan transflizyonu

o 4 (13,7%)
gereksinimi
Agir bobrek yetmezligi 1(3,4%)
Gecici bobrek yetmez 3(10,3%)
Hematdiri,ates 1(3,4%)
lleus+atelektazi 1(3,4%)
Kusma,subileus 2 (6,9%)
Malign hipertermi 1(3,4%)
Pulmoner emboli 1(3,4%)
Trombositopeni+subileus |1 (3,4%)
Torosentez 1(3,4%)
Yara yeri infexionu 3 (10,3%)
Yok 8 (27.6%)

TARTISMA

Lenfatik yayillim ve peritoneal yayilim jinekolojik kanserlerin
yol actigi mortalitenin énemli nedenleridir (2-3). Epitelyal over
kanserlerinde timaér hiicrelerinin over yiizeyinden veya Fallo-
pian tliplerinden peritoneal bosluga hastaligin gdrece erken
dénemlerinde yayillmasi hastalarin ¢ogunlukla ileri evrelerde
tani almasina neden olmaktadir (10-11). Yaygin hastalik olarak
degerlendirilebilecek olan bu evrelerde sitoreduktif cerrahi ve
adjuvan tedavi yontemleri uzun zamandir bilinen tedavi yon-
temleridir. Ancak kombine uygulamalarla bile global diizeyde
yilda 6/100.000 olan insidansa karsin 4/100.000 olan &lim
oranlarl gbzlenmektedir (12). Bes yillik sagkalimlari oldukca
dustik olarak %50'den azdir. Peritoneal ylzeylerde cerrahi ola-
rak ulagimin gi¢ oldugu veya gorilemeyen alanlardaki kalinti
hicrelerin sistemik kemoterapi ile ortadan kaldiriimasi mimkin
gozukmemektedir (13-14).

Hipertermik intraperitoneal kemoterapi kalinti hiicrelerin ol-

(p<0.004) (Sekil 1).

dugu varsayimi ile nlks tespit edilen ve sitorediktif cerrahi
uygulanan hastalarda tercih edilen bir tedavi ydntemidir. Son
yillarda bu ydntem giderek daha sik uygulanir hale gelmistir
(9,14). Primer ve interval sitorediktif cerrahi sirasinda veya
niiks sonrasinda olmak (izere HIPEK genellikle U farkli klinik
senaryoda uygulanmaktadir (9). Hipertermi, klasik intraperito-
neal kemoterapi uygulamasina ek olarak dogrudan sitotoksik
etkisi, kemoterapdtik ilaglarla sinerjistik etkisi, ila¢ penetrasyo-
nunu arttirmasi ve 1s1 sok proteinleri ile immunolojik etkisi nede-
niyle tercih edilmektedir (3). Calismamiza konu olan grupta da
primer cerrahi sonrasinda niiks gézlenmesi sonrasi peritoneal
yaylimin kontrol altina alinmasi amaciyla HIPEK uygulamasi
tercih edilmistir.

Peritoneal bosluga sistemik olarak verilemeyecek yiksek doz
kemoterapi verilmesinin hem etkinligi arttiracadi hem de siste-
mik yan etkilerden korunmayi saglayacagi disincesi ile Avru-
pa da ydrutilen HIDOC (High dose ovarian cancer) galismasi
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yiksek doz intraperitoneal kemoterapinin sagkalima olumlu
etkisini gdsterememistir (15). Benzer sekilde 1590 hasta igeren
ve evre II-lIl over kanseri olan (Rezidi <1cm) hastalarin dahil
edildigi calismada da intraperitoneal tedavinin anlamli bir sag-
kalim Ustlinlugi gdsterilememistir (16). OVHIPEC-2 faz Ill ran-
domize kontrollU klinik ¢alismasinda ise 500°Un (izerinde yeni
tanili Evre Il over kanseri hastalarinda HIPEK eklenmesinin
total sagkalim Gzerindeki etkisini incelemeyi amaglanmaktadir.
Halen devam eden bu galismada da tam veya tama yakin
(<2.5 mm) rezeksiyonlar dahil edilmektedir (17-18). Tim bu
galig-malar degerlendirildiginde temel olarak evre ve dahil
edilme kriterleri olarak kullanilan rezidl timaérin miktarindaki
farklilik nedeniyle calismalarin dogrudan karsilastirimasi ve
HIPEK ‘in Klinik yeri konusunda net bir kanaat elde edilmesi
son derece zordur. Calismamizda primer cerrahide RO
rezeksiyon elde edi-len hastalarda anlamli sekilde sagkalimin
arttigini gézlemledik.(P<0.001) Bu iliski hem primer cerrahiden
sonra gecen toplam sagkalimda hem de HIPEK sonrasi gegen
sagkalimda devam etmistir. (Sekil 1)

Sekil 1. RO ve R1/R2 rezeksiyonlarin sagkalim analizi ,

Fspdan Mok wghalim ofrisi
Wi vw BB rrerbsysalarm berydey o

Hipck - By & B
ErAT
Saflalen | |

Filis ve ark. toplam 737 hastayi iceren alti randomize kontrollii
calismay! incelemigler ve HIPEK uygulamasinin interval sitore-
duktif cerrahi ile birlikte uygulanmasinin sagkalimi olumlu yon-
de etkilerken niiks olgularda anlamli etkisinin olmadigini bildir-
mislerdir (8). Ancak ¢alismalarinda yer alan hastalarin sadece
kuigUk bir bolima niiks hastalardan olugsmaktadir. Diger yandan
Bakrin ve ark. ise cogunlugunu niiks hastalarin olusturdugu ve
500 den fazla hastanin yer aldi§i ¢ok merkezli ¢alismalarinda
kemoterapi direncli olgularda dahi ortalama 4 yila yakin sag-
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kalim bildirmigler ve bu yontemi niks olgularda ozellikle 6ner-
mislerdir (13). Serimizde tercih edilen klinik yaklasim, primer
cerrahi ve sonrasinda adjuvan kemoterapiyi takiben niks g6z-
lenen hastalarda HIPEK uygulanmasidir. Hastalarimizin tama-
mi ileri evre olmakla birlikte énemli kismi peritoneal yayilima
ek olarak organ metastazi da gozlenen olgulardir. Bu alt grupta
sagkalim 6nemli dlclide dislik gozlenmektedir. Genel olarak
HIPEK uygulamasinin tercih edildigi alt grup bizim serimizde
Lite-
raturde tedavi sonuglari degerlendirilirken de bu durum mutlaka
g6z 6nunde bulundurulmalidir. Bizim serimizde de uzak organ

de gozlendigi Uzere Evre llic over kanseri olgularidir (3).

metastazi gbzlenen ve metastazektomi ile organ rezeksiyonunu
da iceren operasyon sonrasi HIPEK uygulanan hastalarda da
sagkalimin daha dusuk oldugunu gdzlemledik. (P<0.001) (Sekil
2).

Sekil 2. Uzak organ metastazi olan hastalarda sagkalim analizi

Lizak ofpas metaitan var

1leak duigpis: imctaitie yok

SRR TERTEA sy Sy

Faras  (A§)

Niks over kanserinde hastalar arasinda klinik farkliliklar arttigi
ve yapilan cerrahiler de standart olmaktan uzaklastigindan Hi-
PEK tedavi etkinliginin degerlendirilmesi oldukga gugtiir. Spilio-
tis ve ark. yaptiklari ve 120 nlks over kanseri hastasinin dahil
edildigi faz Ill calismalarinda sitorediktif cerrahiye ek olarak
uygulanan HIPEK etkinligini degerlendirmislerdir. HIPEK gru-
bunda 26.7 aya karsin kontrol grubunda 13.4 ay sagkalim ile
anlaml fark gostermislerdir (19). Ancak calismanin, yan etki,
progresyonsuz sagkalim veya kemoterapi rejimleri gibi birgok
veriyi icermemesi ve son olarak kemoterapi duyarli ve direngli
olgularda sagkalim farki bulunmamasi nedeniyle elestiriye ug-
ramistir (4).

Diger yandan HIPEK uygulamasinin etkinligini sorgulayan ¢a-
lismalar da mevcuttur (6). Van Driel ve ark. Hollanda da yap-
tiklari gok merkezli randomize kontrollii ¢alismalarinda inter-



val sitorediiktif cerrahi sirasina HIPEK eklenmesi ile ortalama
sagkalimin 34 aydan 46 aya ¢iktigini bildirmiglerdir (20). Ancak
Vergote ve ark. bu calismayi elestirmis tedavi kollarinda ileri
evre epitelyal over kanserinden farkli dogal seyri olan diisiik
gradeli lezyonlarin veya kétl prognozu ile bilinen seffaf hiicreli
kanser gibi olgularin esit dagiimamasinin sonuglari etkiledigini
savunmuslardir (7). Serimizde de epitelyal over kanseri disinda
yer alan seffaf hiicreli kanser tanisi olan hasta ¢alisma disi bi-
rakilmigtir. Ozellikle kiigiik sayilabilecek tek merkez serilerinde
bu hastalarin dahil edilmesinin sonuglarin saglikli degerlendiril-
mesine engel olacagi kanaatindeyiz.

Calisamamizin kisithliklari arasinda retrospektif dogasi ile kisitli
hasta sayisi gosterilebilir. Diger yandan HIPEK uygulamasinin
etkinligini daha saglikli degerlendirmek igin kontrol grubunun
da mevcudiyeti dnemlidir. Ancak ¢alismamizda over kanserinin
tek merkezde standart bir sekilde tedavi edilmesi, standart bir
kemoterapi tedavisinin olmasi ve tecriibeli jinekopatologlar ta-
rafindan sonuglarin degerlendirilmesi ise guglu yanlaridir.

Hipertermik intraperitoneal kemoterapi uygulamasinin elestiri-
len bir diger yoni ise olasi yan etkileridir. Bu etkiler hafif ates
yukselmesinden baglayarak malign hipertermiye giden bir ara-
likta gbzlenmektedir. Friedrich ve ark yaklasik 40 hastalik seri-
lerinde HIPEK yan etkilerini incelendikleri ¢alismalarinda has-
talarin sadece %37'lik bir béliminde yan etki gézlenmedigini
bildirmiglerdir (21). Bunun yani sira Grade IV yan etki sadece
%5 oraninda tespit etmiglerdir. Grade Ill yan etkilerin toplami
%44 olup bunlarin yaridan fazlasi peritoneal komsusuna bagli
olarak gozlenen plevral eflizyondur. Bunu kemoterapinin sito-
peni veya kan tranflizyon ihtiyaci gibi hematolojik yan etkileri
takip etmektedir (21). Bizim galismamizda da yan etki ve komp-
likasyon oranlarimiz literatlirle uyumlu olarak makul oranlarda
bulunmustur. Clavien Dindo cerrahi komplikasyon siniflama-
sina gore, dort hastada Grade Illa (bunlar 2 hastada cerrahi
gerektirmeyen yara yeri infeksiyonu, bir hastada torosentez ihti-
yaci bir hastada ise tedaviye direngli hipertermi) idi. Bir hastada
Grade Illb komplikasyon olarak anastomoz kagadi gézlenmis
olup postoperatif 3.glinde bagarili bir sekilde tekrar opere edi-
lerek kagak onariimistir ve komplikasyon sorunsuz olarak so-
nuglandirimistir. Bir hastada Grade IVa yan etki olarak diyaliz
ihtiyaci olan ancak daha sonra kronik diyaliz olarak gereksinim
gerektirmeyen bobrek yetmezligi g6zlenmistir. Onalti hastada
grade I-ll komplikasyon tesbit edildi. Bunlar analjezik ve ates
dusurlictilere cevap veren ates, gegici trombositopeni, operas-
yon bayGkIiga ile iligkili olarak kan transfiizyonu gereksinimi,
mobilizasyon ve motilite artiricilarla tedavi edilen subileus ve
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paralitik ileus, yatak basi pansumanla tedavi edilen yara yeri
in-feksiyonu, nefes egzersizi ile ve antitrombolitik ajanlarla
tedavi edilen atelektazi ve hafif pulmoner embolidir. (Tablo2-3)

SONUG

HIPEK yiiksek doz kemoterapinin intraperitoneal olarak, ekilme
seklinde yayilim gésteren tiimér hiicrelerine dogrudan uygulan-
masi saglayan bir ydntemdir. Primer veya interval sitoreduktif
cerrahiden farkli olan niiks olgular, daha ¢ok olumsuz prognos-
tik parametreleri iceren genis bir klinik spektrum gostermektedir.
Calismamizda elde ettigimiz verilere dayanarak, ileri evre niiks
over kanseri olgularinda HIPEK uygulamasi sonrasi sagkalim
da, cerrahideki rezeksiyonun RO veya R1 olmasi ile arasinda
anlamli faklilik gdzlenmektedir. HIPEK uygun vakalarda kabul
edilebilir bir yan etki orani ile glivenle uygulanabilir.
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Amag: Erken gebelik kayiplari en yaygin gériilen gebelik komplikasyonlarindandr. Etyolojisi tam
bilinmemektedir. Artmis koaglabilite tekrarlayan gebelik kayiplarina sebep olmakta ve antikoa-
gtilan tedavi nedeni bilinmeyen gebelik kayiplarinda canli dogum oranini artirmaktadir. Ortalama
trombosit hacmi (MPV), trombosit agregasyonu ve koagilasyon hakkinda bilgi verebilmektedir.
Bu calismada amag saglikli gebelerle abortus imminens (Al) tanisi almis gebelerin MPV deger-

lerinin karsilastirimasidir.

Geregler ve Yontem: Bu retrospektif calismaya 64 Al tanisi almis ve 49 saglikli gebe olmak lizere

toplam 113 hasta dahil edildi. Iki grubun tam kan sayimi parametreleri karsilagtirild.

Bulgular: Al tanisi almis hastalarin MPV degeri kontrol grubuna oranla anlamii diisik tespit edildi
(p:0.004). Hematokrit (HTC) degeri Al grubunda anlamli olarak yiiksek bulundu (p:0,006). Diger

tam kan sayimi parametreleri agisindan iki grup arasinda anlamli bir fark tespit edilmedi.

Sonug: Calismamizda MPV degeri Al tanili hastalarda anlamli olarak daha diisiik bulundu. MPV
degeri ylksekligi ile Al arasinda iliski saptanmadi. Sonuglarimiza gore gebelik kaybi ile sonug-
lanmayan Al tanili hastalarda MPV degeri yuksekligi beklenmemektedir. MPV degeri yiiksekligi

olanlarda kayip riski g6z dniinde bulundurulabilir.

Anahtar kelimeler: Abortus imminens, Mean platelet volume (Ortalama Trombosit Hacmi), Ge-

belik kayiplari

ABSTRACT

Aim: Early pregnancy loss is one of the most common pregnancy complications. The etiology
is unclear. Increased coagulability leads to recurrent pregnancy loss and anticoagulant therapy
increases the live births of unknown cause pregnancy loss. Mean platelet volume (MPV) can
provide information about platelet aggregation and coagulation. This study compared the MPV
of healthy pregnant women and pregnant women who were diagnosed with abortus imminens
(Al).

Materials and Methods: The study included 113 patients, 64 of them were diagnosed with Al,
and 49 of them were healthy pregnant women. The complete blood count (CBC) parameters of

the two groups were compared.

Results: The MPV of the patients who had been diagnosed with Al was found significantly lower
than the control group (p = 0.004). The hematocrit (HTC) value was significantly higher in the
Al group (p: 0.006). In terms of other CBC parameters, there were no significant differences

between the two groups.

Conclusion: In our study, MPV value was found to be significantly lower in patients with Al di-
agnosis. No correlation was found between high MPV value and Al. According to our results,
high MPV value is not expected in patients with Al diagnosis who do not have in pregnancy loss.

Abortion risk can be considered in those with high MPV values.

Keywords: Abortus Imminens, mean platelet volume, pregnancy loss
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INTRODUCTION

Erken gebelik kayiplari en yaygin goriilen gebelik komplikas-
yonlarindandir (1). Risk faktorleri olarak maternal ileri yas,
reproduktif faktorler, sigara ve alkol kullanimi, madde bagim-
g1, non-steroid anti-inflamatuar ilag kullanimi, fetal faktorler
(kromozomal anomaliler, konjenital anomaliler vs.) gibi durum-
lar gbsterilmesine ragmen patofizyolojisi ve etyolojisi hala tam
olarak agiklanamamustir. Abortus imminens (Al), gebeligin 20.
haftasindan dnce servikal dilatasyon ve/veya efasman olmak-
sizin vajinal kanama veya lekelenme varligi olarak tanimlanir
(2). Siklikla gebeligin ilk 12 haftasinda gordllr. Tum gebelikle-
rin yaklasik %20-40"1 abortus imminens tanisi alir ve bunlarin
%10-14’0 komplet abortus ile sonuglanir (3-5). Son ¢aligmalar,
Al gebeliklerinde erken dogum, diistik dogum agirligi ve perina-
tal 6lum gibi olumsuz gebelik sonuglari riskinin arttigini agikca
gostermistir (6). Klinik 6Gnemine ragmen, Al'nin patofizyolojisi de
hala tam olarak bilinmemektedir.

Hemostatik sistem implantasyon ve plasentasyonun tamamlan-
masinda 6nemli rol oynamaktadir. Sitotrofoblastlarin endomet-
riyal ve miyometrial tabakaya yeterli invazyonunun ve gebeligin
ilk trimesterinde spiral arterlere yeterli dontstiminin saglikl
embriyonik gelisim igin temel olusturdugu ¢alismalarda ileri su-
rilmastir (7). Endometrium ve spiral arterlere trofoblast invaz-
yonunun basarisizligl, ilerleyen gebelik haftalarinda plasental
kan akisini azaltabilir. Plasental iskemi ve oksidatif stres, vas-
kiler endotelde inflamatuar yanitlara ve hiicre aktivasyonuna
neden olarak preeklampsi ve intrauterin gelisme geriligi (IUGR)
gibi gebelik komplikasyonlarinin gelismesine yol agabilir (7). Bu
stirecteki protrombotik degisiklikler ve tromboz, plasental iske-
mi etkisiyle abortuslara da neden olabilmektedir (8). Bu bag-
lamda tromboz egilimiyle orantili olan MPV degerinin abortus
ile iliskili olabilecegi akla gelmektedir.

Bilindigi Uzere artmis koagUlobilite tekrarlayan gebelik kayip-
larina sebep olabilmekte ve antikoaglan tedavi nedeni bilin-
meyen gebelik kayiplarinda canli dogum oranini arttirmaktadir
(9). Koagtilasyondan sorumlu olan plateletler vaskiler hastalik
patogenezinde de énemli rol oynamaktadir (10).

MPV platelet fonksiyonlarini gésteren, ortalama platelet hacmi
olarak bilinen bir hacim 6l¢lim degeridir. BlyUk plateletler daha
yiksek MPV degerine sahiptir, hemostatik olarak daha reaktif-
tirler ve daha cok protrombotik faktor tretirler. MPV yiksekligi
kemik iliginden yeni platelet sentezinin arttigini gdsterir. Bu bi-
yuk ve geng olan plateletler daha yiiksek diizeyde protrombotik
faktor ortaya gikarir. Kiiglik plateletlere oranla daha fazla se-
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rotonin, tromboksan A2, PF4 and B-tromboglobulin salgilar ve
tromboza egilimi artirirlar (11-13).

Artmis platelet volimU kardiyovaskiiler hastaliklar, diyabet gibi
birgok sistemik hastalikla iliskilidir (13-15). Ayrica IUGR, preek-
lampsi ve missed abortus gibi obstetrik komplikasyonlarla ve
polikistik over hastaligi, antifosfolipid antikor sendromu ile iligkili
bulunmustur (13,14). Normal gebeliklerde platelet volumiindeki
ve sentezindeki artis platelet agregasyonundaki artisla iligkilidir.
ilerleyen gebelik haftasiyla beraber platelet sayisinda azalma
olurken MPV degeri degismemektedir. Bu nedenle gebelikte
platelet fonksiyonlarini aragtirmada platelet sayimina gére pla-
telet volumii bakilmasi daha duyarli bulunmustur (16-18).

Bu calismanin amaci ucuz kolay ve basit yorumlanabilir bir yon-
tem olan tam kan sayimi (CBC) degerlendirmesi ile elde edile-
bilecek bir marker olarak MPV degerinin, abortus imminens gibi
sik rastlanilan bir komplikasyon ile iligkisinin aragtiriimasidir.

GEREG VE YONTEMLER

2013-2017 tarihleri arasinda Zekai Tahir Burak Kadin Saglg
hastanesi kadin hastaliklari ve dogum klinigine Abortus immi-
nens (Al) tanisi ile yatirilip ilerleyen dénemde gebeligi devam
etmis, gebeligi terme sorunsuz ulasmis ve herhangi bir fetal
anomalisi saptanmamis 64 hasta ve benzer yas grubundan
olup normal saglikh gebeligi bulunan ilerleyen gebelik hafta-
larinda da dlstik tehdidi gelismemis 49 gebe calismaya dahil
edildi. Calismaya alinan toplam 113 gebenin tam kan sayimi
sonuglari retrospektif olarak incelendi. Tim calisma hastalari
10-12. gebelik haftasinda olup yapilan ultrasonda hepsinin fetal
kalp atimi (FKA) pozitif gebelikleri mevcuttu. Al tanili grup, va-
jinal kanamasi olup, servikal dilatasyon veya efasmani bulun-
mayan, kadin hastaliklari ve dogum uzmani tarafindan tanisi
konularak en az 24 saat hastenede hospitalize izlemi yapiimis
olan hastalardan segildi. Sigara igen, nonsteroid antiinflama-
tuar (NSAI), oral antikoagulan, aspirin, dugtik molekl agirlikli
heparin kullanimi olan; anemisi, kronik hastaligi, sistemik has-
taligi, koagulasyon bozuklugu olan hastalar platelet sayisi ve
fonksiyonunun etkilenme durumu géz 6nline alinarak galisma
kapsami disi birakildi.

Calismaya dahil olan gebelerde tam kan sayimi igin mor kapak-
i edta tipleri kullanildi (% 15K3 EDTA 0.054ml / 4.5 ml kan).
Numuneler antekibital venden alinarak hastanemiz hematoloji
laboratuvarinca ayni cihazda galigildi. Normal MPV degerle-
ri 7,4-10,9 fl (femtolitre /um3) olarak kabul edildi. Calisma ve
kontrol grubunun datalari antenatal izlem kartlarindan karsilag-
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tinldi.

Istatistiksel analiz igin SPSS (Statistical Packages for The Social Sciences) software, programi kullanildi. Numerik degiskenler
icin tanimlayici istatistikler belirlenmistir. Data analizleri igin One-Sample Kolmogorov-Smirnov Test, Independent Samples Test
Mann-Whitney Test kullanildi.

BULGULAR

Yas, gravide, parite demografik dzellikler her iki grupta benzer 6zellikte idi. L6kosit, trombosit sayisi, hemoglobin degeri agisin-
dan iki grup arasinda istatiksel anlamli fark izlenmedi. Al ve kontrol gruplarinin MPV degerleri sirasiyla 8.17+1.36 ve 8.80+£0.97
fli/mm3, aralarindaki fark istatiksel olarak anlamli idi. (p=0.004) . Gruplarin Hemotokrit (HTC) degerleri sirasiyla 40.94+4.48 ve
37.21%2.31 olarak olglildi ve istatistiksel olarak anlamli bulundu. (p=0.006) Tam kan sayimi parametreleri agisindan iki grubun
karsilastirimasi ile ilgili veriler tablo 1 ‘de gérulmektedir.

Tablo 1: Tam kan sayimi parametrelerinin karsilastirimasi

KONTROL — P
Al (n:64) BiRiM
(n:49)

Lenfosit 1,8£0,4 1,8+0.,4 x1079/L >0.050
Monosit 0,5+0,2 0,5+0,1 x1079/L 0.493
Nétrofil 6,9+2,2 6,2+1,5 x1079/L 0.400
Eozonofil 0,09+0,1 0,07+0,08 x1079/L 0.400
Bazofil 0,020£0,05 0,010+0,03 x10"9/L 0.363
Hemoglobin | 12,3+1,2 12,8+0,8 g/dl >0.050
HTC 40.9+4.8 372423 % 0.006%
MCV 86,2+6,1 84,9£12,2 fL 0.765
RDW 13,8+1,5 14,0+1,4 % 0.116
Platelet 238,6+52,7 235,4+46,9 x1079/L >0.050
MPV 8.1+1,3 8.8+0,9 fL 0.004%
PCT 0,19+0,03 0,24+0,27 % 0.110
PDW 16.5+3.8 15.820.5 % 0.0T5%

*p< 0.03: istatistiksel

olarak anlamhi HTC:-

hemotokrit, MCV:orta-

lama hicresel hacim,

RDW:kirmizi kan hiic-

resi dagihim genisligi,
MPV:ortalama trombosit
hacmi, PCT:plateletkrit,

PDW:platelet  dagilim

genisligi
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TARTISMA

Sadece abortus imminens tanisi almis komplike olmayan ge-
belerde yapilan ¢alismamiz bu anlamda literatrdeki ik ca-
lismadir. Bu galismada Al grubunda MPV degeri beklenenin
aksine kontrol grubunda daha disk olgiilmisken HTC degeri
Al grubunda kontrol grubuna oranla anlamli dl¢lde yiiksek bu-
lunmustur.

Yapilan ¢alismalarda hemostatik sistemin implantasyon ve pla-
sentasyonda rol oynadigi bilinmektedir (19). implantasyon, fe-
to-maternal sirkulasyon ve plasenta arasindaki etkilesimle ilgi-
lidir. Ik trimesterda anormal plasentasyonda, oksidatif stres ve
endotel disfonksiyonu abortus gibi gebelik komplikasyonlarinda
anahtar rol oynar (20).

Yiksek MPV degerleri ve artmis platelet agregasyonu ile obs-
tetride preeklampsi, diabetes mellitus, IUGR gibi kétii obstet-
rik durumlar arasinda iliski kurulmustur (21-23). Ayrica MPV
degeri Doppler ultrasonografik degerlendirmesi anormal olan
kadinlarda normal olanlara gore daha yliksek tespit edilmistir.
Bu bize artmis platelet aktivasyonun makrovaskiler ve mik-
rovaskuler hastaliklarin patofizyolojisinde artmis major rolinii
gostermektedir. Bu majoér rollin fetusun plasental beslenmesini
bozacak kadar mikro ve makrovaskuler tromboza neden oldu-
gu icin ilerleyen donemde plasental beslenmesini yapamayan
fetusun kaybina neden oldugu diisiinilmektedir. Bu hipotezi
destekler nitelikte bazi yapilmis ¢alismalarda missed abortus
oykusu olan kadinlarin MPV degerinin kontrol grubuna gore
hafif derecede yiksek oldugu tespit edilmistir (18). Tekrarla-
yan gebelik kaybl ve missed abortusta ylksek bulunan MPV
dederinin abortus imminens olgularinda da yiiksek olabilecegi
hipotezi bu ¢alismanin amacini olugturmaktadir. Bununla bir-
likte calismamizda abortus imminens tanili grupta MPV degeri
aksine kontrol grubuna oranla daha dustk ¢ikmistir. Bu sonug
mevcut hipotezi desteklememekle birlikte, abortla sonuglanma-
yan olgularda MPV yuksekliginin eslik etmemis olmasi MPV'nin
abortus imminens tanili hastalarda gebelik seyrinin predikte
edilmesinde rol alabilecegini akla getirmektedir. Calismamiz
gebelik sonuglari komplike olmayan, gebelik kaybiyla sonug-
lanmayan abortus imminensli vakalarda MPV ylksekligi olma-
digini desteklemektedir.

Yiksek MPV degerlerinin ve HCT degerinin tromboembolik
olaylara trombosit sayisindan daha fazla zemin hazirladigi bi-
linse de yaptigimiz retrospektif galismada abortus imminens
tanisi alan grubun kontrol grubuna gdre anlamli derecede du-
stik MPV degeri oldugu gdzlendi (p:0.004) (24). Buna karsin
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calismamizda HCT degeri Abortus imminens grubunda ista-
tiksel olarak anlamli yiksek tespit edildi (p=0,006). Literatlirde
yapilan bazi ¢alismalarda MPV degerleri gebelik kayiplarinin
oldugu hastalarda kontrol grubuna gore yiksek tespit edilmistir
(16). Bununla birlikte MPV degeri ve platelet sayisinin abortus
imminens tanili hastalarda anlamli bir farkinin olmadigini belir-
ten galismalar da mevcuttur (25). Kim ve ark. tarafindan yapilan
bir calismada MPV normal spontan vajinal dogum olgularinda
normal degderlerde; abortusla sonuglanan olgularda, PPROM
olgularinda ve preeklampside ylksek bulunmustur (26). Calis-
mamizda erken gebelik déneminde abortus imminens gérillp
gebeligi devam eden ve gebelik seyrinde herhangi bir kompli-
kasyon gelismeyen grup degerlendirilmis olup MPV degerleri
normal sinirlarda seyretmisir. Literatirdeki celigkiler goz onin-
de bulunduruldugunda bizim ¢alismamizdaki degerin, ¢alisma-
ya dahil edilen hastalarin gebeliklerinin kayipla sonuglanmamis
olmasina baglanabilecegi, fetal kayba neden olacak derecede
bir tromboz olmamasi nedeniyle MPV degerlerinin de yiksek
olgllmedidi akla gelmektedir. Literatur incelendiginde MPV de-
geri yuksekliginin erken gebelik olgularinda daha gok abort ile
sonuglanan gruplarda tespit edildigi gorliimektedir (26). Bu da
calismamizin verilerini destekler niteliktedir. Gebelik surecinde
sadece abortus imminens tanisi almig, gebeligi komplike ol-
mayan gebelerde yapilan ¢alismamizin bu anlamda literatiirde
ornegi bulunmamaktadir. Bu baglamda galismamizin sonugla-
r1, yuksek MPV degerinin mikro ve makrovaskularizasyondaki
etkisi ile komplike olmayan abortus imminens gibi daha hafif
formlu gebelik komplikasyonlarindan ziyade intrauterin ex, pre-
eklempsi gibi daha ciddi gebelik komplikasyonlarinda énemli ol-
dugunu bize dislindlrmektedir. Gegmiste yapilan ¢alismalarda
MPV'nin inrauterin ex vakalarinda yuksek olmasi fikrinden yola
¢ikarsak dustk tehdidi vakalarinda MPV normal sinirlarda ise
gebeligin saglikla ilerleyecegi diistindlebilir. Yine de bu konuyla
ilgili genis vaka sayili kontrolli caligmalara ihtiyac vardir.

Calismamizin bahsedilmesi gereken bazi kisitlamalari vardir.
Retrospektif bir ¢calisma olmasi ve dahil edilen olgu sayisinin
gbrece az olmasi temel limitasyonlaridir. Diger taraftan dahil
edilen hastalarin yas, gebelik dykisu, vicut kitle indeksi gibi
gebelik sonugclarini etkileyecek 6zelliklerinin benzer olmasi ve
sigara kullanimi da dahil olmak iizere 6z gegmislerinde gebelik
sonuglarina olumsuz etkisi bilinen parametrelerin diglanmis ol-
masi ¢alismamizin kuvvetli yanlarindandir.

MPV degerinin tek basina ylksek ya da dislk olmasinin ya da
HCT degerinin tek bagina yiksek veya diiglik olmasinin erken
dénemde gebeligin tromboembolik komplikasyonlarini 6n gér-



mede yeterli olmadi§i bulunmustur. Seri MPV élctimleri komp-
let abortusla sonuglanabilecek gebeliklerin tanimlanmasinda
degerli olabilir. Daha dnce yapilan tekrarlayan gebelik kaybi
olan hastalarda platelet fonksiyonu incelenmis ve MPV'nin ru-
tinde kullaniimak igin yeterli prediksiyon glctine sahip olmadigi
vurgulanmistir (20).

SONUG

DUsuk tehdidinde gebeliklerin seyrini ve abortus ihtimalini et-
kileyen pek ¢ok faktér oldugundan bugiin icin MPV degerinin
gebeligin saglikli devam etmesini predikte etmede tek bilesen
olarak kullaniimasi pek mumkin gérinmemektedir. Bununla
birlikte galismamizin sonucundan yola ¢ikarak ilerleyen trimes-
terlerde gebelik komplikasyonu gelismeyen gebelerde MPV
degerinin distk ¢ikmis olmasi, rutin bir CBC kontroli ile ula-
silabilen bu parametrenin abortus imminens tanisi alanlarda
gebeligin gidisati ve komplikasyon riski agisindan g6z éniinde
bulundurulabilece§i diisundlebilir. Yapilan vaka calismalarinin
limitli sayida olmasi daha buyik kapsamli gelecek ¢alismalara
ihtiyag duyuldugunu ve konunun bagka ¢alismalar ile destek-
lenmesi zorunlulugunu gézler 6niine sermistir. Konuyla ilgili
daha kapsamli galismalara ihtiyac vardir.
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Huge Adnexal Masses Managed by Single Port Laparoscopy: A case series
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Amag: Adneksiyal kitle jinekoloji kliniklerinde en yaygin cerrahi endikasyonlardan bi-
ridir ve laparoskopi bu kitelelerin tedavisinde altin standart olarak kabul edilmektedir.
Tek insizyon laparoskopik cerrahi (SILS) minimal erigim cerrahisi ddneminde gelisen
endoskopik yaklagimdir. Son zamanlarda, adneksiyal kitlenin de SILS tarafindan
yonetilebilecedi bildirilmistir. Bu ¢alisma, SILS ile yonetilen dev adneksiyal kitleleri

sunmay! amaglamistir.

Gereg ve Yontemler: Bu yazida blyik adneksiyal kitlesi olup tek portlu laparosko-
pik yaklasimla ameliyat edilen 3 semptomatik hastay! sunuyoruz. Yas, klinikode-
mografik dzellikler, adneksiyal kitle boyutu, CA-125 degeri ve operasyon siireleri
kaydedildi.

Bulgular: Operasyonlarin ortalama siiresi 95 dakikadir (75-135 dakika araliginda).
Hicbir hastada laparotomiye donilmedi. Tim hastalar postoperatif 1. glinde taburcu
edildi. Higbir hastanin tekrar hastaneye basvurusu gerekmedi. Ameliyat sonrasi tlim

hastalar kesi ve kozmetik sonuglarindan memnun kaldi.

Sonug: Tek port laparoskopik yonetim, daha iyi kozmetik sonuglara sahip buytik ad-
neksiyal kitleleri olan hastalarda SILS PortTM ile basariyla tamamlanabilir.

Anahtar Kelimeler: Tek port, tek port laparoskopik cerrahi, tek kesi cerrahi, tek

port giris cerrahisi, SILS, adneksiyal kitle

ABSTRACT

Aim: Adnexal mass is one of the most common surgical indications in gynecology
clinics, and laparoscopy is generally accepted as a gold standard in the management
of adnexal mass.Single incision laparoscopic surgery (SILS) is an evolving endos-
copic approach in the era of minimal access surgery. Recently, it has been reported
that adnexal mass may also be managed by SILS. This study aimed to present huge
adnexial masses managed by SILS.

Materials and Methods: In this report, we present 3 symptomatic patients with a huge
adnexal mass operated by a single port laparoscopic approach. Age, clinicodemog-
raphic characteristics, size of the adnexal masses, CA-125 levels, and the duration
of the operations were recorded.

Results: The mean duration of the operations 95 minutes (range 75-135 minutes).
None of the patients converted to laparotomy. All patients discharged on postoperati-
ve day 1. None of the patients required readmission to the hospital.

Conclusion: Postoperatively all patients were satisfied with their incision and cosme-
tic results. Single port laparoscopic management can be successfully completed via
SILS PortTM in patients with large adnexal masses with better cosmetic outcomes.

Keywords: Single port, single incision laparoscopic surgery, single incision surgery,
singleport access surgery, SILS, adnexal mass
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INTRODUCTION

Adnexal mass is one of the most common surgical indications
in gynecology clinics, and laparoscopy is generally accepted as
a gold standard in the management of adnexal mass.

Classical laparoscopic surgery for adnexal mass is common-
ly performed by at least 3 trocars. Single port access surgery
(SPAS), also known as laparo-endoscopic single-site surgery
(LESS), single incision laparoscopic surgery (SILS), is an evol-
ving endoscopic approach in the era of minimal access sur-
gery. SILS may provide better cosmesis, shorter recovery time,
and less pain compared with conventional laparoscopy, which
requires multiple trocar incisions (1,2). Recently, it has been
reported that adnexal mass may also be managed by SILS
(3-5). The feasibility of SILS surgery in adnexal masses has
been reported by others. However, the management of adnexal
masses bigger than 10 cm have not been well addressed in
the literature. In this report, we present 3 symptomatic patients
with huge adnexal mass managed by single port laparoscopic
approach.

MATERIAL AND METHOD

Surgical Technique

The patients were placed in the modified lithotomy position un-
der general anesthesia.

Initially, the operating surgeon stands on the left side of the pa-
tient. Lateral sides of the umbilicus were everted by 2 clamps.
Subsequently, a 2-cm vertical intraumbilical skin incision was
performed. Sharp and blunt dissection was performed on sub-
cutaneous fatty tissue, and the fascia was exposed, and it was
cut by a No.11-blade scalpel, and peritoneum was incised by
Metzenbaum scissor. The incision was then extended by ano-
ther 0.5 cm via stretching of the skin. No other extra umbilical
skin incisions were used.

A SILS Port TM with three access inlets was inserted into the
abdominal cavity by using a Haeney clamp as shown in the
figure, and carbon dioxide pneumoperitoneum was created. A
10 mm rigid video laparoscope was used together with 2 clas-
sical non-roticulating straight laparoscopic instruments. One
bipolar and monopolar cautery and one dissection forceps and
suction-irrigation devices were used sequentially as indicated
during the operation. If the collision of the instruments does not
provide adequate surgical movements of dissection, cutting or
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coagulation, the surgeon changed the place of the instruments
or changed his position from the lateral side to the patient’s
head position or changed the location of the endoscope to ac-
hieve necessary movements. The specimen was retracted from
the umbilical incision at the end of the operations. The fascia
was closed as interrupted sutures with no.1 vicrly. All surgical
procedures were performed by a single surgeon (PD).

Case History
Case 1

A 41-year-old woman presented to our clinic with pelvic pain
and abdominal distension.

Gynecological evaluation with ultrasonography (USG) that
showed a left ovarian cyst with dens content. The size of the
cyst was 12 cm in diameter. The cyst was including multiple tiny
septa, and there was no sign of ascites. The left ovary and ute-
rus were normal. The preoperative CA-125 level was 51 [U/ml.
Intraoperatively, left ovarian endometrioma and omental adhe-
sions to the anterior abdominal wall were seen. Adhesions were
dissected with monopolar cautery. The cyst was aspirated and
excised with its capsule by dissection from the ovary. Following
that, the cyst was taken out through the umbilical incision. Fi-
nally, umbilical fascia was repaired, and the skin was closed
with vicryl. The operation lasted 75 minutes, and blood loss was
minimal. The patient had an uncomplicated postoperative reco-
very. She needed two parenteral analgesics and discharged on
the postoperative first day with oral analgesics. During 12 mont-
hs follow-up, no complications were seen; the incision scar was

not visible patient satisfaction was excellent ( Figure 1).

e

Case 2

A 23 year old primiparous women came with the complaint of
abdominal and pelvic pain.

USG showed a left anechoic ovarian cyst measuring 18 cm x
14 cmin size. CA 125 |U/ml

was in normal limits. Single port laparoscopy was performed,
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and an 18 cm cyst arising from the left ovary was confirmed
intraoperatively. A left ovarian cystectomy was performed.

The postoperative course was uneventful. The duration of the
operation was 135 minutes (Figure 2).

Case 3

A 28 years old nulliparous woman presented with the comp-
laint of acute pelvic pain,vomiting, and abdominal distension
Pelvic USG evaluation was reported as 19 cmcomplicated pel-
vic mass and minimal pelvic fluid within the abdominal cavity.
There wasabdominal pain, rebound, and tenderness on her
abdominal examination. Her CA-125 level was 85 IU/ml. Emer-
gent laparoscopy was performed using the transumbilical SILS
approach, as described below. Intraoperatively, there was 19
cm rupture endometrioma on the left ovary. Endometrioma cys-
tectomy was performed. The operation lasted 75 minutes. The
postoperative course was uneventful.

All 3 patients discharged on postoperative day 1. None of the
patients required readmission to the hospital. All the patients’
pathology report was reported as benign. None of the patients
converted to laparotomy. Postoperatively all 3 patients were sa-
tisfied with their incision and cosmetic results (Figures 1 and 2

DISCUSSION

Single port access surgery is a promising form of minimally in-
vasive surgery and currently in the initial stages of clinical expe-
rience. There is growing interest and enthusiasm

among surgeons, patients, and industry (1,2). The first single
port appendectomy was performed in 2005 then the first single
port cholecystectomy was conducted in 2007. Today, comp-
lex urological, gynecological, colorectal, and bariatric surgical
operations have been performed by SILS technique and equ-
ipments. These procedures have been further facilitated by the
introduction of rotating instruments and curved instruments into
clinical practice (6,7).

However, reports of adnexal mass being operated through a
single incision using straight classical laparoscopic instruments
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are still very few. Kim et al. reported feasibility, safety, and ope-
rative outcomes for the management of 24 adnexal masses by
single port access (SPA) laparoscopy with a wound retractor
and a surgical glove. Single port access

laparoscopic adnexal surgery was successfully completed in
22 of 24 patients. The median tumor size was 5 cm, and the
median operative time was 70 minutes (range 40-128 minutes).

Finally, the authors concluded that “The single port access la-
paroscopic adnexal surgery was safe and feasible and provi-
ded almost no visual scar” (4).

Lee et al. compared the 17 SPA laparoscopic adnexal surge-
ries with 34 conventional laparoscopic adnexal surgeries. In
this study, the authors reported that there were no differences
between SPA and conventional groups with respect to median
operation time (64 min vs. 57.5 min, p=0.252), the number of
patients that requested parenteral non-steroidal anti-inflam-
matory drugs, and the absolute decrease from preoperative
hemoglobin to postoperative day 1 measurements. They conc-
luded that “SPA laparoscopic adnexal surgery had comparable
operative outcomes to conventional laparoscopic adnexal sur-
gery” (8).

Jung et al. reported the results of eighty-six patients underwent
SPLS for adnexal lesions. The median operation time was 64.5
min (range 21-176 min). The median blood loss was 10 ml. The
median length of postoperative hospital stay was 2 days, and
endometriosis was the most frequently diagnosed pathology
(9). Chua et al. reported the first case of a 10 cm ovarian fibro-
ma managed via a laparoendoscopic single-site trocar through
transumbilical access. They performed bilateral salpingo-o-
ophorectomy, a large 10 ¢cm ovarian tumor, using a laparoen-
doscopic single-site approach with a Covidien SILS trocar and
standard laparoscopic instruments in a 64 years old postmeno-
pausal women. The duration of the operation was 99 minutes,
and the patient was discharged on postoperative day one. The
authors concluded that “Laparoendoscopic single-site bilateral
salpingo-oophorectomy of a large ovarian tumor is feasible with
standard laparoscopic instruments (10).

Although the benefits of single port surgery over classical en-
doscopic laparoscopic surgery have not been established yet,
this method could be the first choice for some symptomatic or

complicated adnexal cysts because of the acceptable operation
time, less blood loss, good clinical outcome, and better cosme-
tic appearance (11).



It is well known that SILS surgery have some limitations like
proximity of the working instruments, limited triangulation of
the instruments, limited range of motion, an unstable camera
platform, and often a decreased number of ports. All these afo-
rementioned limitations increased the difficulty of the SILS ope-
rations and may cause longer operation time compared with
conventional laparoscopy (12-14). We used a 10 mm endos-
cope with zero degrees, and we did not encounter any serious
problems, although we acknowledge the difficulty due to the
collision of the instruments and camera. The most important
problem that we encountered during the surgery was the colli-
sion of the conventional laparoscopic device and limited space
for instrument movements. However, these difficulties never
stopped or canceled none of the procedures in our experience
and as in others (12-14).

Supraumbilical, infraumbilical, or transumbilical incisions might
be used for single port surgery. It is generally accepted that the
transumbilical incision, rather than a supra- or

infraumbilical incision, may result in a more cosmetic scar and
a nearly normal looking

umbilicus. We used the transumbilical approach, and in all our
patients and all the patients

the incision size varied between 2.0 and 2.5 cm, as in other
reported studies (7). SILS surgery initially has been described
and performed by crossing roticulating and articulating laparos-
copic instruments. Some others suggested one roticulating ins-
trument and one straight instrument perform dissection (5,14-
15). The usage of roticulating and articulating device might be
difficult due to hard hand-eye coordination and limited surgical
space. Usage of usual straight instruments may overcome this
difficulty. However, this may have some drawbacks like clas-
hing of the instruments, limited triangulation of the instruments,
limited range of motion, and often a decreased number of ports
(5,14-15).

One of the important advantages of SILS surgery is the extrac-
tion of the specimen via

the umbilical incision site without extending the incision. It is
well known that classical

laparoscopic surgery can be performed for big adnexal masses
and myomas as well. However,

specimen extraction could be problematic in this approach. So-
metimes specimen morcellation or incision extension might be
necessary for the classical laparoscopic approach.
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However, the SILS approach generally does not need the in-
cision extension or morcellation due to an adequate umbilical
incision site.

In conclusion, the SILS procedure is feasible for the manage-
ment of large adnexal mass in

experienced hands. We acknowledge the weakness of the ret-
rospective nature and small

sample size of our study. Further studies needed to determine
the safety and benefits and the

limits of this approach.
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insan mikrobiyomu, mikroorganizmalar ve genetik materyalleri igeren karmasik bir ekosistem
olup insan saglig icin hayati Snem tasiyan fizyolojik siiregleri derinden etkiler. insan viicudundaki
cesitli bolgeler arasinda, kadin genital sistemi gesitli mikrobiyal topluluklari barindirir ve bu da va-
jinal mikrobiyata olarak bilinir. Bu mikrobiyata, vajinal sagl§i korumak ve enfeksiyonlari dnlemek
icin hayati bir rol oynar. Bu incelemede, jinekolojik hadiseler ile vajinal mikrobiyatanin karmagik
iligkisini ele aldik; bunlar arasinda bakteriyel vajinoz, insan papillomavirtisii (HPV) enfeksiyonu,
servikal neoplazi, endometrial kanser, over kanseri, erken dogum ve kisirlik bulunmaktadir. Vaji-
nal mikrobiyatadaki degisiklikler, 6zellikle koruyucu Lactobacillus tiirlerinin azalmasi ve anaerobik
organizmalarin artmasi seklindeki mikrobiyal dengesizlik, bu durumlar icin daha yiksek riskle
iliskilendirilmistir. Ozellikle bakteriyel vajinoz, HPV enfeksiyonunun kaliciligi ve neoplastik gelisim
ile iliskilendirilen bir dengesizlik dikkat gekmektedir. Ayrica, gebelik sirasinda vajinal mikrobiyotun
degisimleri, dogum sonuglar iizerinde etkilidir ve floradaki lactobacillis azli§i, kadinlari erken
doguma yatkin hale getirir. Dahasi, anormal vajinal flora, kadin kisirligiyla iliskilendirilmis olup
embriyo yerlesimi, tliplerdeki faktorler ve gebelik sonuglarini etkiler. Vajinal mikrobiyatanin jineko-
lojik durumlari Uizerindeki roliiniin anlagiimasinda ilerleme olmasina ragmen, 6zellikle randomize
kontrolli galismalar olmak tizere daha fazla arastirma yapiimasi, temel mekanizmalari netlestir-

mek ve hedefe yonelik tedaviler gelistirmek igin gereklidir.

Anahtar Kelimeler: Vajinal mikrobiyata, Mikrobiyom, Bakteriyel Vajinoz, Jinekolojik Kanser

ABSTRACT

The human microbiome, a complex ecosystem consisting of microorganisms and their genetic
material, profoundly impacts physiological processes crucial for human health. Among various
niches within the human body, the female genital tract harbours a diverse microbial community,
known as the vaginal microbiota, which plays a pivotal role in maintaining vaginal health and
preventing infections. This review explores the intricate relationship between the vaginal micro-
biota and gynaecological conditions, including bacterial vaginosis, human papillomavirus (HPV)
infection, cervical neoplasia, endometrial cancer, ovarian cancer, preterm birth, and infertility.
Changes in the composition of the vaginal microbiota, known as dysbiosis, have been asso-
ciated with a higher risk of these conditions. Notably, dysbiosis characterized by a reduction
in protective Lactobacillus species and an increase in anaerobic organisms is associated with
bacterial vaginosis, HPV infection persistence, and neoplastic development. Furthermore, alte-
rations in the vaginal microbiota during pregnancy have implications for gestational outcomes,
with a low frequency of lactobacilli predisposing women to preterm birth. Moreover, abnormal
vaginal flora has been implicated in female infertility, affecting embryo implantation, tubal factors
and pregnancy outcomes. Although there has been progressing in understanding the role of the
vaginal microbiome in gynaecological health, additional research, particularly randomized cont-

rolled trials, is necessary to clarify the underlying mechanisms and devise targeted therapies.
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The Microbiome

The human microbiome is an ecosystem teeming with micro-
organisms, their genetic material, and the chemical environ-
ment in which they exist within the human body. The hidden
world of microbiota holds significant importance in influencing
physiological processes essential for human health, notably
by reinforcing the immune system and optimizing nutritional
intake, while these microscopic inhabitants forge a symbiotic
bond with their human hosts, establishing a mutually benefici-
al relationship. (1) The immune system stands at the forefront
of this symbiotic relationship, drawing upon the diversity and
equilibrium of the microbiome to mount effective defences aga-
inst pathogenic threats. The structural composition of microbial
communities within the microbiota plays a pivotal role in deter-
mining an individual's health status. (2) Next-generation sequ-
encing (NGS) techniques, along with methods such as 16S
rRNA gene analysis, have enabled the detailed examination of
microbial structures that cannot be cultivated using culture-ba-
sed microbiological methods. These techniques allow for the
direct determination of the genetic makeup of microorganisms,
facilitating the characterization of microbial communities from
various environmental samples. This enables a more compre-
hensive understanding of microbial diversity and functions that
cannot be achieved through traditional culture methods. (3)

The female genital tract (FGT) microbiome

The female genital microbiota, consisting of microorganisms
inhabiting the vagina, vulva, and adjacent areas, plays a crucial
role in maintaining vaginal health and preventing infections.

The vaginal microbiota, comprising approximately 9% of the
total human microbiota, represents a dynamic ecosystem inf-
luenced by a multitude of factors. (4)Variations in its compo-
sition and diversity are intricately linked to hormonal status,
sexual activity patterns, and individual hygiene practices. This
microbial community acts as a shield, safeguarding the host
vagina against the infiltration of potentially pathogenic microbes
responsible for conditions such as bacterial vaginosis, urinary
tract infections, candida infections, and various sexually trans-
mitted diseases (STDs). (5)

The normal vaginal flora, reproductive-aged woman comprises
a diverse array of aerobic, facultative anaerobic, and obligate
anaerobic species. Among these, anaerobic bacteria predomi-
nate, outnumbering aerobic species by approximately 10 to 1.
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(6) In the vaginal flora, more than 20 different strains of Lacto-
bacillus are found, which are considered the dominant factor
in maintaining a vaginal pH between 4 and 4.5 by producing
lactic acid, fatty acids, and other organic acids. This acidic en-
vironment provides a protective effect against pathogenic con-
ditions. Glycogen, found in healthy vaginal mucosa, serves as
a nutrient source for various species within the vaginal ecosys-
tem and is metabolized into lactic acid . (7) The glycogen con-
tent within vaginal epithelial cells typically decreases following
menopause and is minimal during childhood. Consequently,
postmenopausal women not undergoing estrogen replacement
therapy and young girls exhibit a lower prevalence of Lacto-
bacillus species and reduced acid production compared to
reproductive-aged women. In addition to lactobacilli, the vagi-
nal ecosystem harbors more than 50 non-pathogenic microbial
species. (8) This diverse microbial community forms a complex
symbiotic relationship within the vaginal environment, contribu-
ting to its overall health and functionality.(9, 10)

Bacterial Vaginosis (BV)

Bacterial vaginosis (BV) is a prevalent clinical syndrome chara-
cterized by an imbalance in the vaginal flora, particularly mar-
ked by an overrepresentation of anaerobic species. This imba-
lance leads to a depletion of protective Lactobacillus species
and an increase in facultative and anaerobic organisms within
the vaginal microenvironment. Notable anaerobic species as-
sociated with BV include Gardnerella, Prevotella, Mobiluncus,
and Bacteroides. Clinically, BV manifests through symptoms
such as foul-smelling vaginal discharge, burning sensation du-
ring urination, and itching around and outside the vagina.(11,
12)

In 2011, Ravel and colleagues use of next-generation sequen-
cing (NGS) techniques to analyze bacterial 16S rRNA genes
and characterize the vaginal microbiota (VMB) of 396 ethnical-
ly diverse reproductive-age women. Their study introduced a
clustering analysis method, which categorized individuals’ vagi-
nal microbial compositions into one of five distinct “community
state types” (CSTs). CST I, II, lll, and V were identified by the
dominance of specific Lactobacillus species—crispatus, gas-
seri, iners, and jensenii, respectively—exhibiting low species
diversity and evenness. In contrast, CST IV lacked Lactobacil-
lus spp. and was instead enriched with strict anaerobic species



commonly associated with bacterial vaginosis. (3) Additionally,
molecular ribosomal RNA gene sequencing techniques have
further advanced the classification of specific bacteria within
vaginal flora ecosystems, enabling researchers to quantify the
risk of BV associated with CST groups. BV is associated with
numerous adverse health outcomes, including an elevated
risk of preterm birth, low birth weight, acquisition of sexually
transmitted infections (STls) such as HIV, and increased sus-
ceptibility to chlamydial and gonococcal infections. Additionally,
women with BV are at risk of developing gynecologic complica-
tions such as vaginitis, endometritis, pelvic inflammatory dise-
ase (PID), and acute pelvic infections following pelvic surgery,
particularly hysterectomy.

Gynecological Cancers

HPV Infection and its Relationship with the Vaginal Microbiome

Human Papillomavirus (HPV) the majority of cervical neopla-
sia, along with a notable portion of vulvar, vaginal, and anal
squamous neoplasias. Vaginal microbiome might play a role
in influencing the progression of HPV infection and subsequ-
ent neoplastic development. In meta-analyses of primarily
cross-sectional studies, the presence of bacterial vaginosis
(BV) has been found to be associated with higher rates of HPV
infection (12 studies; odds ratio (OR) 1.43, 95% Cl 1.11 10 1.84).
This suggests that a diverse microbiome lacking Lactobacillus
species may contribute to the persistence of HPV. Additionally,
there is evidence indicating that HPV persistence is more likely
in individuals with an altered microbiome. Although there is va-
riability among studies regarding the specific anaerobic species
related to HPV presence and cervical preinvasive disease, the-
re is a consensus that both viral persistence and preinvasive
lesions are linked to a decrease in Lactobacillus species and an
increase in vaginal microbiome diversity. Results derived from
a network meta-analysis comprising 11 studies conducted in
2019 indicated that individuals with a vaginal microbiome la-
cking of Lactobacillus species or characterized by dominance
of L. iners (CST-3) had three to five times higher odds of HPV
positivity and two to three times higher odds of high-risk HPV
(hrHPV) infection and cervical dysplasia or cancer when com-
pared to those with a microbiome dominated by Lactobacillus
crispatus (CST-1).

NGS methods were not utilized in most studies. However, in
the analysis of data obtained from the Healthy Twin Study
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within the scope of the Korean Genome Epidemiology Study,
the relationship between NGS, vaginal flora, and HPV infecti-
on was demonstrated for the first time. In this study involving
68 women, 23 tested positive for HPV, while 45 tested nega-
tive. Comparatively, HPV-positive individuals exhibited higher
microbial diversity with a reduced proportion of Lactobacillus
spp.. (13) Subsequent studies have consistently shown that
as the complexity of normal vaginal microbiota increases and
the abundance of Lactobacillus species decreases, there is a
consistent trend of increased transient or persistent HPV infe-
ction. (14, 15) One of the most significant investigations in this
context involved a cohort of 169 women in the UK, comprising
20 normal controls, 52 with low-grade squamous intraepithelial
lesion (LSIL), 92 with high-grade squamous intraepithelial le-
sion (HSIL), and five with invasive cervical cancer. This study
revealed a correlation between the increasing severity of cer-
vical intraepithelial neoplasia (CIN) and heightened vaginal
microbiota (VMB) diversity. Particularly noteworthy was the ob-
servation that the prevalence of CST-4 increased two-, three-,
and four-fold in cases of low-grade CIN, high-grade CIN, and
invasive cervical cancers. (16)

In articles discussing the mechanism by which the increase in
Lactobacillus abundance affects transient or persistent HPV
infection, it is suggested that the pH-lowering effect of Lactoba-
cillus, coupled with their bacteriocin production, may positively
contribute to the epithelial barrier function during the passage
of the HPV virus from basal keratinocytes. However, studies
in this area are inadequate, and there are many aspects that
require further evidence and confirmation. (17, 18)

In light of this information, it becomes evident that the vaginal
microbiota plays a crucial role in both acquiring and maintaining
HPV in the human vagina, as well as in the subsequent deve-
lopment and progression of CIN. However, to fully understand
the influence of vaginal microbiota composition on these disea-
se outcomes, additional longitudinal studies are imperative. As
evidence on this topic continues to accumulate, the potential
for developing novel treatment methods becomes increasingly
promising.

Endometrial cancer and its Relationship with the Vaginal Mic-
robiome

Endometrial cancer is influenced by various factors such as
obesity, hormonal imbalances, diabetes, and metabolic synd-
rome, all of which have the potential to induce alterations in
the microbiota. While the majority of endometrial cancers ex-
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hibit estrogen-dependent proliferation, the exact carcinogenic
mechanisms are not entirely understood, except for specific
mutations in oncogenes and tumor suppressor genes like p53.
Environmental and host factors, such as obesity, diabetes mel-
litus, and hormonal changes, do not fully explain the tumorige-
nic mechanism. It has been observed that endometrial cancer
patients often exhibit low levels of lactobacilli across all stages
of the disease. (19) Several studies have investigated the en-
dometrial and vaginal microbiota in relation to endometrial can-
cer. Although there is some disagreement among these studies
regarding the diversity of endometrial microbiota in the presen-
ce of malignancy, there is a consensus regarding the increased
prevalence of anaerobic bacteria, including Atopobium, Porpy-
romas, Prevotella, and Pseudomonas species. However, varia-
tions exist across different studies.(20)

Ovarian cancer and its Relationship with the Vaginal Microbi-
ome

Ovarian cancer is one of the most lethal gynecological malig-
nancies,therefore the critical importance of prevention stra-
tegies and early diagnosis. Chronic infections with sexually
transmitted pathogens and inflammation in the genital tract
have been implicated in ovarian tumor development. Pilot stu-
dies have detected various bacteria in ovarian cancer tissues,
suggesting a potential link with inflammation; however, the
causal relationship between microbiota and ovarian cancer re-
mains uncertain. hese microorganisms may potentially induce
carcinogenesis through direct or indirect mechanisms, with the
highly anoxic tumor microenvironment possibly facilitating the
recruitment and growth of anaerobic microorganisms. Additio-
nal validation of the link between pathogenic microorganisms,
chronic inflammation, and ovarian cancer requires extensive
epidemiological studies encompassing large patient cohorts
and longitudinal research designs. (21)

Temporal Dynamics of Vaginal Microbiota During Pregnancy
and Its Impact on Gestational Outcomes

Globally, the prevalence of preterm birth (PTB) is estimated at
around 10 percent, varying from 5 percent in certain regions of
Europe to 18 percent in parts of Africa. Each year, roughly 15
million infants are born preterm, with numbers ranging from 12
to 18 million.(22) Predicting and preventing preterm birth is hi-
ghly important in contemporary healthcare. Pregnancy induces
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significant alterations in the composition of the vaginal microbi-
ome, characterized by increased stability and reduced diversity.
Lactobacillus predominates in the microbial community, and the
presence of a Lactobacillus-deficient vaginal community state
type 4 (CST 4) is associated with preterm delivery. Furthermo-
re, individuals with CST 4 and increased levels of Gardnerella
or Ureaplasma have a higher risk of spontaneous preterm birth.
(23) Contradictory findings by Romero et al. challenge the ca-
usal relationship between abnormal vaginal flora and preterm
birth.(24) Treating bacterial vaginosis (BV) does not decrease
the rates of PTB in low-risk patients. (25) In summary, the di-
versity of the vaginal microbiome appears to influence the risk
of preterm birth, with women having a low abundance of lacto-
bacilli being at a higher risk compared to those with a microbio-
me predominantly dominated by L. crispatus. (26, 27)

Vaginal microbiome and infertility

Female infertility is a multifactorial condition with various poten-
tial contributors, among which abnormal vaginal flora has ap-
pear as a significant factor. Studies have indicated that women
with idiopathic infertility are more likely to present abnormal
vaginal flora. (28) The vaginal microbiome plays role during
embryo implantation and subsequent pregnancy outcomes.
Additionally, infections in the reproductive tract, such as BV,
are known to contribute to infertility, especially tubal infertility.
(29) Chronic inflammation resulting from BV may lead to tubal
adhesions, impairing fertility. Studies has been shown that the
presence of hydrogen peroxide-producing Lactobacillus crispa-
tus in the vaginal environment can increase the success rate of
embryo implantation and live birth.(4) Vaginal microbiota balan-
ce could potentially reduce infertility risks. (28) A need for more
extensive studies focusing on infertility and the microbiota.
Further research is imperative to comprehensively understand
the underlying mechanisms and to devise improved treatment
strategies for female infertility.



CONCLUSIONS

The vaginal microbiome undergoes variations throughout dif-
ferent stages of the female reproductive and post-reproductive
life cycles. These variations are influenced by environmental fa-
ctors, physiological conditions, and life events such as puberty,
menopause, and pregnancy. Vaginal dysbiosis, characterized
by an imbalance in the vaginal microbiota, can significantly
increase the risk of various health conditions, including sexu-
ally transmitted diseases, gynecological cancers, preterm birth,
and infertility. This review article provides a comprehensive in-
sight into the relationship between the microbiota of the female
reproductive tract and gynecological infections, such as bacte-
rial vaginosis, HPV infection, pre-invasive lesions of the cervix,
cervical, endometrial, and ovarian cancers, preterm birth, and
infertility, from a clinician’s perspective. Understanding the va-
ginal microbiota suggests its potential involvement in a wide
range of clinical conditions, prompting clinicians to consider
microbiota-related factors in patient management and research
design. While the concept of the vaginal microbiota underlying
various idiopathic conditions is intriguing, conclusive evidence
requires extensive randomized controlled trials.
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