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0z

Amag: Erken evre non-squamoz hiicreli serviks kanserli hastalarin klinikopatolojik dzelliklerinin

degerlendirilmesi ve lenf nodu metastazini predikte eden faktérlerin tanimlanmasi amaglandi.

Geregler ve Yontem: Bu galismaya, alti jinekolojik onkoloji merkezinde, 1993-2022 yillari ara-
sinda, evre IB1-lIA2 non-squamoz hiicreli serviks kanseri nedeniyle radikal histerektomi ve
lenfadenektomi uygulanan hastalar retrospekif olarak dahil edildi. Risk faktdrlerinin lenf nodu
metastazi Uizerine etkileri tek degdiskenli ve gok degiskenli logistik regresyon analizi kullanilarak
degerlendirildi.

Bulgular: Calismaya 126 hasta dahil edildi ve median yas 48'di (aralik, 26-77 yil). FIGO 2009'e
gore hastalarin 91'i (%72.2) evre IB1, 24l (%19), evre IB2, 9u (%7.1) evre lIA1 ve ikisi (%1.6)
evre 1IA2'ydi. Timor subtipi 93 (%73.8) hastada adenokarsinoma, 28 (%22.2) hastada ade-

nosquamoz karsinomdu. Univaryant analizde; yas, timér boyutu, stromal invazyon, parametrial

ABSTRACT

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

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

Materials and method: Patients who underwent radical hysterectomy plus lymphadenectomy for
stage IB1-11A2 non-SCCC between 1993 and 2022 in six gynecologic oncology centers were
included in this retrospective study. The effects of the risk factors on lymph node metastasis

were evaluated by using univariate and multivariate logistic regression analysis.

Results: The study involved 126 patients with a median age of 48 years (range, 26-77 years).
According to FIGO 2009 staging, 91 patients (72.2%) were at stage IB1, 24 (19%) were at stage
IB2, 9 (7.1%) were at stage A1, and 2 (1.6%) were at stage IIA2. Tumor subtype were ade-
nocarcinoma in 93 (73.8%) patients and adenosquamous carcinoma in 28 (22.2%) patients. In

univariate analysis; age, tumor size, stromal invasion, parametrial invasion, uterine involvement,
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invazyon, uterin invazyon, lenfovaskiiler alan invazyonu (LVAI), vajinal invazyon ve cerrahi sinir
pozitifiigi lenf nodu metastazi ile iliskiliydi. Multivaryant analizde LVAI (Hazard Ratio; 19.63, 95%
Confidence interval: 3.499-110.166; p=0.001) ve uterin invazyon (Hazard Ratio; 4.36, 95% Con-
fidence interval: 1.178-16.165; p=0.027) lenf nodu metastazi igin bagimsiz prognostik faktorler

olarak tanimlandi.

Sonug: Erken evre non-squamoz hiicreli serviks kanserli hastalarda LVAI ve uterin invazyon lenf
nodu metastazinin bagimsiz belirleyicilerindendi. Bu faktdrler preoperatif dénemde biyopsi 6r-

neklerinde ve gériintiileme yontemlerinde yiiksek dogruluk oraniyla tanimlanabilir.

Anahtar Kelimeler: Lenf nodu metastazi, lenfovaskiler alan invazyonu, non-squamoz hiicreli

serviks kanseri, uterin invazyon.

INTRODUCTION

Cervical carcinoma (CC) is the fourth most commonly diagno-
sed cancer and the fourth leading cause of cancer-related de-
aths in women worldwide. According to the 2020 GLOBOCAN
data, there were approximately 600,000 new cases diagnosed
annually, resulting in 340,000 deaths (1). Although high-income
countries have been able to reduce the incidence and morta-
lity rates of CC through vaccination and screening programs, it
remains a significant health problem in low to middle-income
countries (2).

In the early stages of cervical carcinoma, excellent survival out-
comes are achieved with surgical and/or chemoradiotherapy.
However, survival rates in local advanced stages are low. The
most important prognostic factors determining survival are the
stage of the disease and lymph node involvement (3-5). The
FIGO has recently updated the clinical staging guidelines for
cervical carcinoma in 2018, highlighting the importance of inclu-
ding the lymph node status in the staging process (6). Accurate
identification of lymph node metastasis is essential in managing
patients and selecting appropriate treatment modalities.

Squamous cell cervical carcinoma (SCCC) is the most pre-
valent histological subtype, accounting for approximately 70-
80% of all cases (7). Non-squamous cell cervical carcinoma
(non-SCCC) represents a group of diseases with different
morphologies and prognoses. lts clinicopathological charac-
teristics, oncological outcomes, and behavioral patterns differ
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lymphovascular space invasion (LVSI), vaginal involvement, and surgical border involvement
were associated with lymph node metastasis. In multivariate analysis, LVSI (Hazard Ratio:
19.63, 95% Confidence Interval: 3.499-110.166; p=0.001) and uterine involvement (Hazard
Ratio: 4.36, 95% Confidence Interval: 1.178-16.165; p=0.027) were identified as independent

prognostic factors for lymph node metastasis.

Conclusion: LVSI and uterine involvement were independent predictors of lymph node metas-
tasis in early-stage non-SCCC patients. These factors can be identified with high accuracy in

biopsy specimens and imaging methods in the preoperative period.

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

cal carcinoma, uterine involvement

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

Our comprehensive knowledge about cervical carcinoma origi-
nates mainly from studies on SCCC patients, but there is limi-
ted data available specifically about pure non-SCCC patients.
In this study, our primary aim was to evaluate the clinicopatho-
logical characteristics of non-SCCC patients. Subsequently, we
aimed to identify the factors that predict lymph node metastasis
in this patient group.

MATERIALS AND METHOD

This study included patients who underwent abdominal radical
hysterectomy and bilateral systematic pelvictpara-aortic lymp-
hadenectomy for 2009 FIGO stage IB1-IIA2 cervical carcinoma
between 1993 and 2022 in six gynecologic oncology centers.
Clinicopathological data of the patients were retrieved retros-
pectively from patient files or electronic databases. All patients
were staged by bimanual examination under general anesthe-
sia according to FIGO 2009 criteria before surgical treatment.
Magnetic resonance imaging and/or computerized tomography
were used when necessary. This study was approved by local
ethical committee by the file number of E2-23-4901.

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



pithelial cervical cancer, synchronized cancer, micro-invasive
cervical cancer, received neoadjuvant chemotherapy, didn’t un-
dergo pelvic lymphadenectomy and advanced cervical cancer
(2009 FIGO stage IIB-IVB) were excluded. Histopathological
evaluation was carried out according to 2020 World Health Or-
ganization (WHO) criteria (9). Cervical tumors were classified
as; squamous cell carcinomas, adenocarcinomas, other epithe-
lial tumors (carcinosarcoma, adenosquamous, undifferentiated
and adenoid basal), mixed epithelial and mesenchymal tumors,
and germ cell tumors. Tumor size was considered as the lar-
gest diameter of the tumor. Deep stromal invasion was defined
as the stromal invasion of a tumor invading the outer half of the
cervical stroma. Lymphovascular space invasion (LVSI) was
defined as the tumoral cells or cell clusters holding on vessels’
walls that were stained with hematoxylin and eosin in the pat-
hologic sections containing both the tumor and the surrounding
healthy tissue. Uterine involvement is defined as the spread of
the disease above the internal os, involving endometrial and/
or myometrial areas. Surgical border involvement is defined as
when the tumor is located <0.5 cm from the distal end of the
specimen. Vaginal involvement is defined as the presence of a
tumor in any part of the vagina.

All operations were performed by gynecologic oncologists.
Bilateral pelvic lymphadenectomy was performed to complete
skeletonization, with all lymphatic tissue of the common, exter-
nal and internal iliac vessels and the obturator fossa removed
after visualization of the obturator nerve. The superior surgical
dissection margin for the pelvic nodes was the aortic bifurcati-
on, and the anterior distal surgical dissection margin was the
circumflex iliac vein. The presacral lymphatic tissue was har-
vested separately. Each of common iliac, external iliac, inter-
nal iliac, obturator and presacral regions was included in the
pelvic region. Para-aortic lymphadenectomy was added to the
surgical procedure depending on the presence of suspicious
lymph nodes in the paraaortic region and at the discretion of the
senior surgeon, often performed up to the level of the inferior
mesenteric artery. Bilateral salpingo-oophorectomy (BSO) was
performed according to the patient’s age and attending surge-
on’s discretion.

Statistics

Categorical variables are expressed as number and percen-
tage and were analyzed using Pearson’s Chi-square (x2 ) test
or Fisher's exact test for univariate analysis, as appropriate
determine whether they had statistically significant effects on
lymph node metastasis. Multivariate analysis was performed
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using a Cox proportional hazards model. Variables identified
as risk factors in univariate analysis (p value <0.05) were used
to create an exact logistic regression model. Hazard ratios with
95% confidence intervals were calculated. p value <0.05 was
considered statistically significant for the results. Data analyses
were performed by using Statistical Package for Social Scien-
ces (IBM SPSS Inc, Chicago, IL, USA) version 20.0.

RESULTS

Atotal of 126 patients were enrolled in the study, with a median
age of 48 years (range, 26-77 years). According to the FIGO
2009 classification, 91(72.2%) patients were staged as I1B1,
24 (19%) as IB2, 9 (7.1%) as IIA1, and 2 (1.6%) as [IA2. Tumor
subtypes were identified as adenocarcinoma in 93 (73.8%) pa-
tients and adenosquamous carcinoma in 28 (22.2%) patients.
The median tumor size was 30 mm (range, 8-72 mm). Forty-fi-
ve (35.7%) patients presented tumors <20 mm and 26 (20.6%)
patients had tumors >40 mm.

The parametrial invasion was detected in 23 (18.3%) patients,
surgical border involvement in 14 (11.1%) patients, vaginal in-
volvement in 20 (15.9%) patients, lymphovascular space inva-
sion (LVSI) in 57 (45.2%) patients, deep stromal invasion in 83
(65.9%) patients, and uterine involvement in 27 (21.4%) pa-
tients. Bilateral salpingo-oophorectomy was performed on 113
patients and 6 (5.2%) patients had .ovarian metastasis.

While pelvic lymphadenectomy was conducted in all patients,
para-aortic lymphadenectomy was additionally performed in
121 (96%) patients. The median number of lymph nodes re-
moved was 37 and ranged from 11 to 113. Lymph node metas-
tasis was observed in 32 (25.4%)patients. Twenty-two (17.5%)
patients showed metastasis solely in the pelvic region and 10
(7.9%) patients had metastasis in both the pelvic and para-aor-
tic regions. Detailed information regarding clinical, surgical, and
pathological factors is presented in Table 1.
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Table 1. Clinical and surgico-pathological features

Characteristics Mean=SD Median (range)
Age at initial diagnosis 51.4£11.34 48 (26-77)
Tumor size (mm) 29.9+14.69 30 (8-72)
Number of removed lymph nodes 49.5+£24.06 37 (11-113)
Number of metastatic lymph node 5.7£7.32 1(1-37)
n %
IB1 91 72.2
FIGO 2009 stage 152 24 19
A1 9 7.1
1IA2 2 1.6
Adenocarcinoma 93 73.8
Tumor type
Others ! 33 26.2
<20 mm 45 35.7
Tumor size >20 mm - <40 mm 55 43.7
>40 mm 26 20.6
L . Negative 103 81.7
Parametrial invasion —
Positive 23 18.3
Surgical border involvement Nega.tlve 112 88.9
Positive 14 11.1
Vaginal involvement Negative 106 841
Positive 20 15.9
Negative 59 46.8
Lymphovascular space invasion Positive 57 45.2
Not reported 10 7.9
< %50 42 33.3
Stromal invasion > %50 83 65.9
Not reported 1 0.8
Bilateral salpingo-oophorectomy Not performed * 13 10.6
Performed 113 89.7
Ovarian metastasis * Nega.tlve 110 94.8
Positive 6 52
Negative 94 74.6
Uterine involvement Positive 27 21.4
Not reported 5 4
. Negative 94 74.6
Lymph node metastasis —
Positive 32 25.4
Only pelvic 22 17.5
Site of metastatic lymph node Only paraaortic - -
Pelvic and paraaortic 10 7.9

In univariate analysis, various factors were defined as statistically predictive of lymph node metastasis, including age, tumor size,
stromal invasion, parametrial invasion, uterine involvement, LVSI, vaginal involvement, and surgical border involvement (Table 2).

Table 2. Factors predicting the lymph node metastasis

Factors Univariate Analysis Multivariate Analysis
Positive Lymph Node Risk of Lymph Node Metastasis
Percentage p Value Hazard Ratio | 95% Confidence p Value
Interval
<48 years 143 1 (Reference)
Age'! 0.014 0.732-9.721 0.137
>48 years 333 2.667
. Adenocarcinoma 26.9
Histopathology 0.520
Others 21.2
Stage 1 23.5
FIGO 2009 stage 0.110
Stage 11 45.5
<20 mm 22.2
Tumor size >20 mm - <40 mm 18.2 0.022
>40 mm 46.2
. <30 mm 21.8
Tumor size ! 0.236
>30 mm 31.2
<40 20.6 1 (Ref
Tumor size = 0.006 (Reference) 0.601-10942 | 0.204
>40 mm 46.2 2.564
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. . <%50 9.5 1 (Reference)
Stromal invasion >9%50 137 0.003 673 0.348-8.033 0.520
L . Negative 18.4 1 (Reference)
Parametrial invasion — <0.001 0.262-5.099 0.848
Positive 56.5 1.156
Negati 13.8 1 (Ref
Uterine involvement |~ <0.001 (Reference) 1.178-16.165 0.027
Positive 55.6 4.364
Negati 34 1 (Reft
Lymphovascular space | Negative <0.001 (Reference) 3.499-110.166 | 0.001
nvasion Positive 45.6 19.633
. Negative 20.8 1 (Reference)
Vaginal involvement — 0.006 0.610-14.088 0.180
Positive 50 2.931
Surgical border in- Neg.a.tlve 20.5 <0.001
volvement Positive 64.3

Three different categorizations were used for tumor size: (i) the
cohort’'s median value (>30 mm), (ii) values stratified according
to FIGO 2018 (<20 mm, >20 mm - <40 mm, and >40 mm), and
(iii) values stratified according to FIGO 2009 (>40 mm).

Correlations were examined among the factors found signi-
ficant in univariate analysis. A high correlation was observed
between surgical border involvement and vaginal involvement.
Therefore, surgical border involvement was not included in the
multivariate analysis model. Age (<48 years vs. 248 years),
tumor size (>40 mm vs. <40 mm), parametrial invasion (posi-
tive vs. negative), uterine involvement (positive vs. negative),
LVSI (positive vs. negative), vaginal involvement (positive vs.
negative), and stromal invasion (>%50 vs. <%50) were used
to create a model for multivariate analysis. According to this
model, only LVSI (Hazard Ratio: 19.63, 95% Confidence Inter-
val: 3.499-110.166; p=0.001) and uterine involvement (Hazard
Ratio: 4.36, 95% Confidence Interval: 1.178-16.165; p=0.027)
were identified as independent prognostic factors for lymph
node metastasis in non-SCCC (Table 2).

DISCUSSION

One of the most important routes of spread in CC is lymph
node metastasis. Lymph node metastasis plays a crucial role
in determining the stage and management of the disease, as
a significant prognostic factor. The 5-year overall survival (OS)
rate is around 90% when there is no lymph node metastasis
and it drops to 30-60% in the presence of lymph node invol-
vement (10,11). Due to the prognostic importance of lymph
node metastases, accurate identification of metastases before
treatment allows the identification of CC patients who will not
undergo surgery or who may benefit from adjuvant treatment
(expanded field radiotherapy). In our study, we retrospectively

examined the clinical and pathological characteristics of sur-
gically treated stage IB-1IA non- SCCC patients and assessed
factors predicting lymph node metastasis. The lymph node me-
tastasis rate in our study was 25.4%. LVSI and uterine involve-
ment were identified as independent factors predicting lymph
node metastasis.

In early-stage CC, the standard surgical treatment is radical
hysterectomy plus lymph node dissection. The goal of this
surgical approach is to remove both macroscopic and poten-
tial microscopic metastases, identifying the patients that have
metastasis and might benefit from postoperative adjuvant the-
rapy. Studies report that lymph node metastasis rates in surgi-
cally treated stage IB-II1A CC patients range from 12% to 51%
(2,3,11,12). However, the majority of removed lymph nodes
are non-metastatic and due to the questionable contribution
of lymphadenectomy in early stages to overall survival, unne-
cessary lymph node dissection can lead to complications like
infections, nerve damage, lymphatic cyst formation, vascular
injury, venous thromboembolism, and lower limb lymphedema.
Accurate preoperative and intraoperative identification of lymph
node status will prevent complications.

Various factors such as age, tumor size, LVSI, parametrial inva-
sion, deep stromal invasion, histological type, and grade have
been reported as independent prognostic factors for the risk
of nodal metastasis, although there are inconsistencies in stu-
dies (2,3). Yanaranop et al. identified a lymph node metastasis
rate as 11.9% in 251 stage IB1-IIA cervical adenocarcinoma
patients. Authors defined in their multivariate analysis that lym-
phovascular space invasion (LVSI) and a tumor size larger than
2 cm were independent prognostic factors (13).

Recently, Cao et al. conducted a study that involved 975 stage
IA-IIA CC patients and lymph node metastasis rate was 14.8%
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(14). In their multivariate analysis, tumor size (>4 cm), LVSI,
deep stromal invasion, and deep uterine involvement were
identified as independent prognostic factors associated with
lymph node metastasis. The authors noted that 74.3% of pa-
tients with lymph node metastasis had LVSI positivity in biopsy
material, while in 5.3% of cases, LVSI was detected in sub-
sequent pathology despite being falsely negative in the initial
biopsy material. In a cohort study of stage IB CC patients, Zhao
et al. found that parametrial invasion, LVSI and tumor size were
associated with lymph node metastasis in multivariate analysis
(15).

The number of studies showing an association between uterine
involvement and lymph node metastasis, which was not given
enough importance in the management of CC patients in the
past and was not among the staging criteria, has increased in
recent years. In our study, uterine involvement was defined as
an independent factor predicting lymph node metastasis in mul-
tivariate analysis. Cao et al. categorized uterine involvement
into three categories (endometrial, <50% myometrial invasion,
=50% myometrial invasion). The authors reported that only
deep myometrial invasion was an independent prognostic fa-
ctor for predicting lymph node metastasis (14).

He et al. observed a 30.0% rate of lymph node metastasis in a
group of 2212 stage 1A-1IB CC patients (16). The rate of lymph
node metastasis was 37. 7% in patients with uterine involvo-
ment and 27. 7% in those without (p<0. 001). The authors re-
ported in their multivariate analysis that the presence of uterine
involvement increased the likelihood of lymph node metastasis
by approximately 1.6 times and by 2.3 times in adenocarcino-
ma histology. Yang et al. determined a lymph node metastasis
rate of 15.8% in stage IA-IIA CC patients (17). The authors re-
ported that lymph node metastasis was 44. 3% in the presen-
ce of uterine involvement and 5. 8% in the absence of uterine
involvement (p<0. 001). Uterine involvement was defined as
an independent prognostic factor in their multivariate analysis.

Due to the use of a clinical staging system instead of surgical
staging in the staging and treatment of CC patients, pathologic
confirmation of lymph node metastases in every patient is not
acceptable. This method may delay a patient’s adjuvant treat-
ment and can lead to unnecessary morbidity, adversely affe-
cting the oncological outcome. With the technological advan-
ces in recent years, preoperative evaluation of lymph nodes
with imaging methods help to predict lymph node metastasis .
However, imaging methods can lead to both false positive and
false negative results and cause over- or under-treatment. Stu-
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dies have reported 58%, 56% and 75% sensitivity and 92%,
93% and 98% specificity for CT, conventional MRI and PET-
CT to detect lymph node metastasis in CC, respectively (3).
Imaging methods have some limitations due to their moderate
sensitivity.

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

In conclusion, LVSI and uterine involvement were independent
predictors of lymph node metastasis in early stage non-SCCC
patients undergoing surgery. These factors can be identified
with high accuracy in biopsy specimens and imaging methods
in the preoperative period. Due to the subjective nature of clini-
cal staging in CC and limitations in imaging methods, in order
to identify lymph node metastasis with a higher accuracy rate
in the preoperative period, it would be useful to create models
that include clinicopathologic factors and imaging methods. In
this way, patients at high risk for lymph node metastasis can be
directed to chemoradiotherapy, avoiding unnecessary surgical
treatment and possible complications.
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Amag: Bu galismanin amaci, maternal kardiyak aritmi tedavisi icin beta-bloker kullanan hastala-

rin gebelik prognozlarinin incelemesidir.

Geregler ve Yontem: Bu galisma, 1 Ocak 2020-1 Ocak 2022 arasinda Ankara Sehir Hastanesi’
ne basvuran 50 aritmi tanisi olan gebe ile 55 saglikli gebenin katildigi retrospektif gézlemsel bir
calismadir. Beta blokerler; metaprolol, propranolol ve bisoprolol olarak 3 gruba ayriimistir. Beta
bloker kullanimi durumu yiiksek doz ve dsiik doz olarak iki grupta incelenmistir. Gebelik prog-
nozu igin dogum haftasi, dogum kilosu ve do§um kilosunun Z skoru, beta human koryo gonadot-
ropik hormon (bHCG) MoM ve gebelikle likili plazma protein-A (PAPP-A) MoM, yenidoganlarin
APGAR skoru ve yogdun bakima gidis oranlari belirlendi.

Bulgular: Beta bloker alan hasta grubunun, beta bloker kullanmayan gruba gére istatistiksel ola-
rak anlamli bir erken dogum haftasi vardi (p= <0.001). Primer sezaryen dogum orani galisma
grubunda daha yiksekti (p=0,007). Dogum agirligi ve besinci dakika APGAR skoru calisma gru-
bunda anlamli olarak duistik, yogun bakima yatis orani anlamli olarak yiiksekti (sirasiyla p=0.006,
p=<0.001ve p=<0.001).

Sonug: Maternal aritmiler igin birinci basamak tedavi olan beta-blokerler, fetal gelisimi ve gebelik
sonuglarini etkileyebilir. Uygulanacak bu ilaglarin, uygun alt gruplara ve en dstik etkili dozlara

sahip olacak sekilde titizlikle segilmesi 6nerilir.

Anahtar kelimeler: aritmi, beta-bloker, dogum agirligi, anne/fetal sonuglar Obstetrics and fetal

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

ABSTRACT

Abstract

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

ckers for the treatment of maternal cardiac arrhythmias.

Materials and Method: This study was a retrospective observational study involving 50 pregnant
women with cardiac arrhythmias and 55 healthy pregnant women, admitted between January
1, 2020 and January 1, 2022, to Ankara City Hospital. Beta-blockers were classified into three
groups: metaprolol, propranolol, and bisoprolol. The use of beta-blockers was examined in two
groups: high-dose and low-dose. For pregnancy outcome, birth week, birth weight and birth
weight Z-score, beta human chorionic gonadotrophin (bHCG) MoM and pregnancy-associated
plasma protein A (PAPP-A) MoM, neonatal APGAR score, and neonatal intensive care unit ad-

mission (NICU) rates were determined.

Results: The patient group taking beta-blockers had a statistically significant earlier delivery
week than the group without beta-blocker use (p= <0.001). The rate of primary cesarean delive-
ries was higher in the study group (p= 0.007). Birth weight and APGAR score at the fifth
minute was significantly lower in the study group, and NICU admission rate was significantly

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

Conclusion: Beta-blockers, a first-line therapy for maternal arrhythmias, may affect fetal deve-
lopment and pregnancy outcomes. It is recommended that these drugs to be administered are

meticulously selected for appropriate subgroups, with lowest effective doses.

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

Maternal arrhythmias in pregnancy are common, with or wit-
hout structural abnormalities. We see maternal arrhythmias
frequently for reasons such as maternal adaptation to pregnan-
cy, pregnancies at advanced ages, and the increasing success
of cardiac surgery in infancy (1). The heart conduction system
mainly consists of the sinoatrial node, the atrioventricular node,
and specialized myocytes (2). Conditions such as structural
anomalies, inappropriate automaticity, abnormal electrolyte le-
vel in the blood, and thyroid dysfunction cause arrhythmia by
affecting the conduction system. The 12-lead electrocardiog-
ram (ECG) test is the primary step in diagnosing arrhythmia.
Also, increased heart rate, left axis shift, and different P and
QRS waveforms could be seen in the ECG during pregnancy
(3).

Beta-blockers are used as first-line agents in treating cardiac
arrhythmias, especially tachyarrhythmia, but there are studies
suggesting cause pregnancy complications (4, 5). Beta-bloc-
kers affect the fetus by crossing the placental barrier and al-
tering maternal cardiac output and uteroplacental flow (4). In
addition, studies show that maternal arrhythmia is associated
with poor obstetric outcomes (6). The aim of this study was to
investigate the pregnancy outcome of patients taking beta-blo-
ckers for the treatment of cardiac arrhythmias.

MATERIALS AND METHOD

This study was a retrospective observational study involving 50
pregnant women with cardiac arrhythmias and 55 healthy preg-
nant women, admitted between January 1, 2020 and January
1, 2022, to Ankara City Hospital Department of Obstetrics and
Gynaecology. The Ministry of Health of Republic of Turkey and
the Medical Research Ethics Department of Ankara City Hos-
pital approved the study protocol (ethics committee number:
E2.23.3586). Participants who applied to the cardiology de-
partment with complaints such as heart palpitation, dizziness,
and syncope were diagnosed with arrhythmia using the 12-lead
ECG or 24-hour Holter monitor. The arrhythmia was defined as
heart rates above 100 beats per minute (10-20 beats higher
than resting during pregnancy) and abnormal P or QRS wa-
ves (7). Treatment was started with the beta-blocker diagnosis
of supraventricular tachycardia, ventricular tachycardia, atrial
fibrillation, long QT syndrome, and ventricular arrhythmias.
Patients diagnosed with cardiac arrhythmias, who had taken
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beta-blockers for at least six months before pregnancy and had
no structural cardiac abnormalities were included in the study
group. Multiple pregnancies, pregnant women with chronic hy-
pertension, abnormal thyroid stimulating hormone (TSH) levels,
anemia, structural heart abnormalities, smoking, and pregnant
women with a body mass index (BMI) > 35 were not included
in the study. Also, participants with comorbidities in the study
group take no medication except beta blockers. Pregnant wo-
men with active comorbidity and using different drug groups
were not included in the study to not affect the results.

The study recorded maternal age, pregestational BMI, gravidity,
parity, additional maternal diseases, type and dose of beta-blo-
cker used, and pregnancy outcomes. The gestational week was
determined by last menstrual period or measurement of crown-
rump length in the first trimester. Beta-blockers were classified
into three groups: Metaprolol, propranolol, and bisoprolol. The
use of beta-blockers was examined in two groups: high-dose
and low-dose. The dosage of the drugs was calculated on the
basis of expert opinions for pregnancy. High dosage was defi-
ned as > 75 mg/day for metoprolol, > 80 mg/day for propranolol,
and > 10 mg/day for bisoprolol (4, 8). For pregnancy outcome,
birth week, birth weight and birth weight Z-score, neonatal AP-
GAR score, and neonatal intensive care unit (NICU) admission
rates were determined (9, 10). In addition, beta human chori-
onic gonadotropin (bHCG) multiple of the median (MoM) and
pregnancy associated plasma protein-A (PAPP-A) MoM levels
were compared during the first-trimester screening tests of the
pregnant women in the study and control groups.

Statistical analysis was performed using IBM SPSS Statistics
26.0 (IBM Corp., Armonk, NY, USA). Shapiro-Wilk and Kolmo-
gorov-Smirnov tests were both used to evaluate normality of
variables. Groups were compared using the Student t-test and
the Mann-Whitney U test. P-values < 0.05 were considered
as statistically significant. With a confidence interval of 95%,
power of 80%, and sample size of 1:1, samples of at least 40
patients per group were planned (5).

RESULTS

The study enrolled 105 subjects whose baseline characteristics
are given in Table 1.
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Table1. Demographic data of study [median (IQR)]

Patient (n=50) Control (n=55) | P Values

Maternal age (years) 29  (10) 30 (8) 0.535
Maternal body mass index before pregnancy |27.6 (4.5) 275 (6.4) 0.434
(kg/m2)

Gravidity 3 (2 3 (2) 0.267
Parity 2) 1 2) 0.278
Nulliparity (n,%) 16 (32) 11 (20) 0.253
Assisted reproductive techniques (n,%) 1 2) 1 (1.8) 0.946

There was no significant difference between the two groups for demographic data. The vast majority (n=39, 78%) of pregnant
women taking beta-blockers used metoprolol. The number of pregnant women taking propranolol was 6 (12%), and the number of
pregnant women taking bisoprolol was 5 (10%). Seventy percent of patients in the study group were using high-dose medication.
In the study group, thyroid disease, asthma, and rheumatological disease were observed as maternal comorbidities (10%, 10%,
and 8%, respectively).

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

Table2. Pregnancy and birth outcomes

Patient (n=50) Control (n=55) [P Values
Gestational age at birth (week) 38 (2) 39 (2) <0.001
Primary cesarean delivery (n,%) 21 (42) 11 (20) 0.007
Emergency cesarean delivery (n,%) 8 (16) 7(12.7) 0.542
APGAR score, first minute 8 (1) 8 (1) 0.139
APGAR score, fifth minute 8 (1) 9 (0) <0.001
Birth weight (g) 3190 (745) 3370 (682) 0.006
Birth weight Z score -0.11  (1.07) [-0.3 (1.44) [0.965
Neonatal intensive care unit (n,%) 12 (24.0) 1 (1.8) <0.001
PAPP-A MoM 1.15  (0.63) 096 (0.72) ]0.673
bHCG MoM 1.09  (0.72) 1.24  (0.93) |0.725

The patient group taking beta-blockers had a statistically significant earlier delivery week than the group without beta-blocker use
(p=<0.001). While the rate of emergency cesarean deliveries did not differ between the two groups, the rate of primary cesarean
deliveries was significantly higher in the group taking beta-blockers (p=0.007). Although birth weight was significantly lower in the
beta-blocker group, no difference was found in terms of the birth weight Z-score (p=0.006 and p=0.965, respectively). APGAR
score at the fifth minute was significantly lower in the study group, and NICU admission rate was significantly higher (p= <0.001
and p= <0.001, respectively). When first-trimester biomarkers were examined in both groups, no difference was found for bHCG
MoM, and PAPP-A MoM levels (p=0.752 and p=0.673, respectively).

Maternal and fetal complications in the group taking beta-blockers are given in Table 3.

Table3: Maternal and fetal complications

Patient (n=50)
Preterm delivery (n,%) 6 (12)
Pre-eclampsia (n,%) 6 (12)
Hospitalization in intensive care (n,%) 6 (12)
Fetal growth restriction (n,%) 1 (2
Oligohydramnios (n,%) 2 (4)
Embolism (n,%) 1 (2)
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The most common pregnancy complications were preterm la-
bor, preeclampsia, and postpartum maternal admission to the
intensive care unit.

In this study, the patients taking beta-blockers were divided into
two groups: low-dose and high-dose beta-blocker users. Parti-
cipants taking low-dose and high-dose beta-blockers were com-
pared in terms of pregnancy and birth outcomes (Table 4). The
birth weeks of the two groups were similar. Aimost half (n=17,
48.5%) of the high-dose beta-blocker users underwent primary
cesarean section, and 1 in 5 underwent emergency cesarean
section. However, the two groups did not differ significantly in
the rate of primary and emergency cesarean sections (p=0.148
and p=0.241, respectively). The mean APGAR scores at the
first and fifth minutes were similar in both groups. Although birth
weight was lower in the group taking high-dose beta-blockers,
this difference was not statistically significant (p=0.443). The
birth weight Z-score in the high-dose beta-blocker user group
was -0.18, while the Z-score in the low-dose beta-blocker user
group was 0.09 (p=0.323). Rates of pregnancy complications
and NICU admission were also higher with high-dose beta-blo-
cker exposure (p=0.524 and p=0.674, respectively).

DISCUSSION

Cardiac adaptation to pregnancy is one of the most important
causes of maternal arrhythmias. Already in the early stages of
pregnancy, plasma volume increases under the influence of the
renin-angiotensin-aldosterone system (11). lon channels are
stimulated by the increase in cardiac output and tension in the
cardiac structure (12). In response to the increase in plasma,
there is a decrease in systemic and pulmonary vascular resis-
tance, and vascular remodeling occurs with vasodilation (11).
Systemic vascular pressure tends to decrease in the first tri-
mester of pregnancy (13). Consequently, mean arterial pressu-
re also changes. In addition, hormonal changes and increased
sympathetic activity during pregnancy also cause an increase
in heart rate (14). All these maternal changes predispose preg-
nant women to cardiac arrhythmias or cause pre-existing cardi-
ac arrhythmias to worsen and become symptomatic.

The most common arrhythmias in pregnancies without structu-
ral heart anomalies are atrial fibrillation, supraventricular tachy-
cardia, and ventricular tachycardia (15). Beta-blockers are the
most commonly used drugs in treating cardiac arrhythmias in
pregnancy. These drugs are divided into selective and non-se-
lective blockers of beta receptors. The mechanisms of beta
blockers are on the sympathetic system, intracellular calcium

n

release, and nitric oxide production (16). Fetal perfusion may
be affected by reduced blood pressure and the negative inot-
ropic/chronotropic effects of beta-blockers (17). The placental
barrier is a priority in protecting the fetus, but the passage of
beta-blockers through this barrier also affects the fetus.

A meta-analysis showed an increased risk of fetal heart ano-
malies, neural tube defects, and cleft palate-lip in pregnant wo-
men using beta blockers in the first trimester (18). However, our
study detected no fetal structural anomalies in pregnant women
using beta-blockers.

Previous studies pointed out an increase in the rate of small for
gestational age (SGA) babies, low birth weight, preterm birth,
and perinatal mortality in pregnancies with beta-blocker expo-
sure (4, 17, 19). Other studies found that the risk of preeclam-
psia/eclampsia, neonatal bradycardia, and hypoglycemia was
increased in pregnancies taking beta-blockers (17, 20). Similar
to previous studies, pregnant women with a history of drug use
were found to have significantly lower birth weight and gestati-
onal week in our study. In the study group, preterm births and
preeclampsia were observed, as 12% and 12% , respectively.
At the same time, a high number of NICU admissions, low AP-
GAR scores, and a high rate of primary cesarean deliveries
were observed in the group of newborns with beta-blocker
exposure.

In a study examining maternal arrhythmia and pregnancy prog-
nosis, although the number of patients was small, fetal growth
restriction and placental abruption were more common in the
study group (6). A previous study about treated and untreated
maternal cardiac arrhythmias has shown lower preterm births
and higher birth weight in the treated group (21). Untreated ar-
rhythmia is also a significant risk factor for adverse obstetric
outcomes. Therefore, treatments during pregnancy should be
started by considering maternal and fetal benefits.

In a previous study that examined pregnancy outcomes as a
function of beta-blocker dose, high-dose drug exposure was
found to increase SGA rates (4). This result is comparable to
that of our study. In addition, although more primary and emer-
gency cesarean deliveries were observed in pregnant women
with high-dose beta-blocker exposure in our study, this differen-
ce was not significant, which may be due to the small number
of participants.

The limitations of this study are the insufficient number of parti-
cipants and the inability to examine subgroups of beta-blockers.
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CONCLUSION

Beta-blockers, a first-line therapy for maternal arrhythmias,
may affect fetal development and pregnancy outcomes. For
this reason, it is recommended that these drugs to be adminis-
tered are meticulously selected for appropriate subgroups, with
lowest effective doses.
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Endometriomanin preoperatif tanisinda nétrofil lenfosit orani ve platelet lenfosit oraninin yarari var midir?

Is there any benefit of neutrophil lymphocyte ratio and platelet lymphocyte ratio in preoperative diagnosis of endometrioma?
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(074

Amag: Notrofil lenfosit orani ve platelet lenfosit orani birgok hastalikta inflamatuar ve koagulatif
slireci yansitabilecegi disiincesiyle bazi hastaliklarin tanisinda kullanilabilecegi arastirimistir.
Endometrioziste benzer siireglerin rol aldi§i bilinmektedir. Dolayisiyla, birgok retrospektif calis-
mada bu oranlarin endometrioma hastalarinda bir noninvazif tani araci olarak kullanilabilmesi
yoniinden incelenmistir. Bu prospektif calismada nétrofil lenfosit ve platelet lenfosit oranlarinin
endometriomay! diger adneksiyel kitlelerin preoperatif ayirici tanisinda kullanimasinin yarari

arastirmaya amaglanmistir.

Geregler ve Yontem: Bu calisma Gukurova Universitesi Tip Fakilltesi Balcali Hastanesi Kadin
Hastaliklari ve Dogum Anabilim Dalinda Jinekoloji Béltimiinde Ocak 2016 ve Ocak 2023 tarihleri
arasinda gerceklestirilmistir. Calisma prospektif gézlemsel karsilagtirmali olarak tasarlanmistir.
Benign adneksiyel kitle 6n tanisi ile operasyon planlanan hastalardan dahil edilme ve ¢ikarma
kriterlerinden gegirildikten sonra galismanin analizi toplam 240 hasta ile gerceklestirildi. Hastalar
endometrioma ve diger benign kitleler (kontrol grubu) olarak siniflandirild. ki grup arasinda kan
tablosu degerleri, ferritin, demir ve demir baglama kapasitesi, N6trofil lenfosit, platelet lenfosit ve

monosit lenfosit oranlari istatiksel yontemlerle karsilastiriidi.

Bulgular: Hastalarin 58'i endometrioma ve 182'si endometrioma disI benign lezyonlar teskil etti.
Endometrioma grubunun ortalama yagi 35.5 + 8.52, kontrol grubunun ortalama yag| 35.5 + 13.8
idi (p=0.994). Endometrioma ve kontrol grubunun ortalama platelet lenfosit, nétrofil lenfosit ve
monosit lenfosit oranlari sirasiyla, 153.8 + 65.84, 3.0 + 2.30, 0.29 £ 0.14 ve 152.3 £ 90.13, 3.0
+2.48, 0.31 + 0.20 olarak saptandi (p=0.910, p=0.947, p=0.481).

Sonug: Nétrofil lenfosit ve platelet lenfosit oranlarinin endometrioma ile endometrioma digi be-
nign adneksiyel kitlelerin arasinda anlamli bir fark tespit edilmemistir. Dolayisiyla, galismamiz
bu parametrelerin endometriomanin preoperatif tanisinda kullaniimasi yararli olmayabilecegini
gostermistir.

Anahtar Kelimeler: Endometrioma, endometriozis, nétrofil lenfosit orani, platelet lenfosit orani.

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

diagnosis of endometrioma?

ABSTRACT

Aim: Using neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) in the diagno-
sis of many diseases has been investigated with the idea that it can reflect the inflammatory and
coagulative process. Itis known that similar processes are involved in endometriosis. Therefore,
using these ratios as a noninvasive diagnostic instrument in endometrioma patients were exami-
ned in many retrospective studies. In this prospective study, it was aimed to investigate the use

of NLR and PLR in the preoperative diagnosis of endometrioma.

Materials and Method: This study was carried-out between January 2016 and January 2023 in
the Gynecology Department of Cukurova University. It was designed as a prospective obser-
vational comparative study. After reviewing the inclusion/exclusion criteria of the patients with
a preliminary diagnosis of benign adnexal mass, the analysis was realized with 240 patients.
Patients were classified as endometrioma and other benign masses (control group). Values
of the blood parameters, NLR, PLR, and monocyte-lymphocyte ratio (MLR) were compared

between the two groups.

Results: Fifty-eight patients were endometrioma and 182 were non-endometrioma benign lesi-
ons. The mean age of the endometrioma and control groups was 35.5 + 8.52 and 35.5 + 13.8,
respectively (p = 0.994). The average of PLR, NLR, and MLR of the endometrioma and control
groups were 153.8 + 65.84, 3.0 £ 2.30, 0.29 + 0.14, and 152.3 £ 90.13, 3.0 + 2.48, 0.31 £ 0.20,
p=0.910, p=0.910, p = 0.47 81), respectively.

Conclusion: No significant difference in neutrophil-lymphocyte or platelet-lymphocyte ratio was

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

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

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

tio.
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GiRis

Endometriozis, endometrial dokunun endometrium disinda her-
hangi bir yerde goériilmesi olarak tanimlanmaktadir. Overdeki
formu endometrioma ve myometriumdaki adenomyozis olarak
adlandiriimaktadir. Reprodiktif donemdeki tim kadinlarin %10
kadarini ve infertil kadinlarin %20-50'sini etkiledigi tahmin edil-
mektedir (1-3). Endometriozis, hormonal multisistemik ve inf-
lamatuar kronik bir hastaliktir (4). Patogenezinde immunolojik
ve inflamatuar sireglerin etkili oldugu disiinilmektedir. Endo-
metriozisin tanisi genellikle laparoskopide yapilan gézlem ve
alinan dokularin histopatolojik incelenmesi ile konulmaktadir (1,
4, 5). Calismalar invazif olan bu tani islemine alternatif bulmak
icin yogunlasmistir. Bu amagla birgok ¢alismada rolinin olabi-
lecegi diisiiniilen markir ve belirtecler arastiriimistir.

Sistemik inflamatuar ve koaglatif yanita kan tablosunda pla-
telet ve rolatif dolagsan beyaz kiire hiicrelerinde artis, notrofili
ve rolatif lenfositopeni eslik etmektedir (5, 6). Notrofil lenfosit
orani (NLO) ve platelet lenfosit orani (PLO) birgok hastalikta
tanida kullaniimasi agisindan galigilmistir (7, 8). NLO ve PLO
cesitli benign ve malign jinekolojik hastaliklarda da arastiriimis-
tir. Endometrioziste bu inflamatuar markirlarin noninvazif tani
icin faydali olabilecegini kaydeden calismalara karsin, yarar
sa@lamadigini ifade eden galigmalar da mevcuttur (3-6, 9-14).
Literatlirdeki bu galismalar farkli tasarimlara sahip ve gogu ret-
rospektif 6zelliktedir. Literatlirdeki bu ikilemi gidermek igin katki
sa@lamasi adina, prospektif kontrol grubu karsilastirmali dizay-
na dayall bu ¢alismayi planladik.

GEREG VE YONTEMLER

Bu calisma Cukurova Universitesi Tip Fakiltesi Balcali Hasta-
nesi Kadin Hastaliklari ve Dogum Anabilim Dalinda Jinekoloji
Béliminde Ocak 2016 ve Ocak 2023 tarihleri arasinda gercek-
lestirilmistir. Calisma prospektif gézlemsel karsilastirmali ola-
rak dizayn edilmistir. Cukurova Universitesi Tip Fakiiltesi Etik
Kurul Komitesinden onay alindi. Benign over kisti 6n tanisi ile
operasyon planlanan tlim hastalar ¢alisma igin degerlendirildi.
Gebelik tespit edilen, pelvik inflamatuar hastalik, tiberkUloz
veya aktif enfeksiyon geciren, endokrin veya imminolojik has-
talig bulunan, kronik akciger, karaciger veya bobrek hastaligi,
Kronik inflamatuar hastaligi, bilinen kanser éykisu ve Covid
déneminde son 1 ay iginde covid-19 gegirme dykisl olan has-
talar calismaya dahil edilmedi. Geriye kalan tim hastalardan
operasyondan en fazla yedi giin dnce preop degerlendirme

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2024; Volume 21, Sayi 1

kapsaminda istenen kan sayimi tetkiki baz alindi. Operasyon
sirasinda veya sonrasinda borderline veya malign patoloji tes-
pit edilen hastalar calismadan cikarildi. Sonugta, ¢alisma 58
endometrioma ve 182 diger benign over kisti vakasi olmak lize-
re toplamda 240 hasta ile yGrutdldu.

Hastalarin yasi, basvuru nedeni ve lezyon ¢api gibi klinik, ope-
rasyon sekli ve yapilan cerrahi islem gibi operatif, patoloji ve
laboratuvar bilgileri incelendi ve endometrioma ile kontrol grubu
(diger) arasinda karsilagtirildi. iki grup arasinda kan tablosunda
hemoglobin, hematokrit, ortalama korpus volimdi, ferritin, demir
ve demir baglama kapasite degerleri, total beyaz kiire, platelet,
monosit, ndtrofil ve lenfosit sayilari, NLO, PLO ve monosit len-
fosit orani (MLO) karsllastirildi. NLO mutlak nétrofil sayisinin
mutlak lenfosit sayisina orani, PLO mutlak platelet sayisinin
mutlak lenfosit sayisina orani ve MLO mutlak monosit sayisinin
mutlak lenfosit sayisina orani olarak tanimlandi.

Istatistiksel analizler igin SPSS 23.0 versiyonu kullanildi. Ta-
nimlayici analizlerin sonuglari sayi, yiizde, ortalama + standart
sapma, medyan, minimum ve maksimum degerler olarak su-
nulmustur. Kategorik degiskenler arasindaki karsilagtirmalar
Ki-kare ve Fisher kesin testleri kullanilarak yapildi. Srekli de-
giskenlerin karsilastirmalarinda t testi kullanildi.

BULGULAR

Calisma siirecinde toplam 240 hasta incelendi. Bunlarin 58'i
endometrioma ve 182'si endometrioma digi benign kistik lez-
yonlar tegkil etti. Hastalarin ortalama yasi 35.5 £ 12.78 idi. Tum
hastalara ait kan tablosu parametreleri yani sira klinik, cerrahi
ve histopatolojik karakteristikler Tablo 1'de 6zetlenmistir.

Tablo 1. Hastalarin karakteristikleri.

OrtalamatSS Median (Minimum-Maximum)
Parametre

Yas 3551278 33.5(15-75)
Fe (ug/dL) 52.8£27.84 54.0 (3 - 126)
Fe baglama kapasitesi

322.5+84.22 322.0 (113 - 505)
(ng/dL)
Hemoglobin (g/dl) 122 £1.60 12.4 (5.8 - 16.0)
Hematokrit (%) 36.5+£4.16 36.8 (19.3 -47.0)
?;f/zszﬁre sayist, 8.73£5.52 7.90 (3.20 - 79.00)
Platelet sayis1, 10°/pL 283.3+£92.1 275.5(150.0 - 811.0)
Monosit sayisi, 10>/uL 0.562 £0.197 0.500 (0.20 - 1.40)
MCYV (fL) pm? 81.03 £ 11.62 83.90 (3.4-95.7)
Nétrofil sayis1 10° /uL 537+2.52 4.67 (1.43 - 15.30)
Lenfosit sayis1 10°/uL 2.09+£0.735 2.10 (0.40 - 4.00)
PLO 152.6 £ 84.85 132.2(8.2-901.1)
NLO 3.04 £2434 2.36 (0.66 - 22.75)




MLO 0.30+0.189 0.25(0.09 - 175) f(f,ylaikﬁre avl 8.34312.5707 8.85626.1744 0.539
n
N (%) Platalet Sayis1 10°/uL 297.2497.28 278.9490.27 0.187
Endometrioma 58 (24.2) N
M Sayis1 10°/uL .554+.1664 .564+.2072 0.717
Seroz 51(21.3)
MCV (fL) pm? 81.57+7.555 80.86£12.667 0.687
27 (11.3)
Patoloji Notrofil sayis1 10° /uL 5.367+2.3835 5.377+2.5766 0.980
Dermoid Lenfosit sayis1 10° /uL. 2.164+.7637 2.076+.7270 0.447
Miisinoz 33 (13.8) PLO 153.804+65.8490 152.305490.1358 0.910
Diger 71(29.4) NLO 3.022+2.3044 3.047+2.4805 0.947
Sag 84 (35.0) MLO 0.293+.1441 0.314+.2016 0.481
Yer Sol 119 (49.6) N (%)
Bilateral 37 (154 Boyu S
(154) oyut SR 22 (37.9) “37%8)
Laparoskopi 140 (58.3)
Ameliyat Sekli 98 (54.4)
Laparatomi 100 (41.7) il
Biyopsi 6(2.5)
Yapilan Operasyon Kistektomi 141 (58.8) 0.003
Ooferektomi 86 (35.8) >10em s178)
Diger 7(2.9) 28 (48.3)
Pelvik Agr 135 (56.5) 9(13.8)
infertilite 22(9.2)
Basvuru Nedeni Sigkinlik/Kitle 73 30.5) N Sag 19 (32.8) 3(;57
10 (3.8) @39
Digerleri Sol 94 (51.6)
<5cm 54 (22.5)
Boyut 5-10 cm 126 (52.5) Bilateral 0.104
>10 cm 60 (25.0) 5 B
SS: Standart sapma, Fe: demir, PLO: Platelet Ienfosit oran1, NLO: Notrofil Tenfosit orani, e 23 (12.6)
MLO: Monosit lenfosit orani. e
Sirasiyla medyan hemoglobin ve hematokrit degerleri 12.4 ve
. e o Ameliyat Sekli Laparoskopi 103
36.8 idi. Ortalama platelet sayisi 283.3 £ 92. 1 bin idi. Ortalama 37638) (56.6)
noétrofil sayisi 5.37 £ 2.52 bin idi. Ortalama lenfosit sayisi 2.09 .
Laparatomi 0.333
+ 0.735 bin idi. Kasik veya alt karin agrisi en sik kaydedilen 2136.2) Py
basvuru sikayeti idi. Endometrioma disi patolojilerden en sik
. - . R R Operasyon Tamsal+ Biyopsi 1(1.7) 52.7)
51 vaka (%21.3) ile ser6z kist adenomlar tespit edildi. Ardindan
. . . . Kistektomi
musindz kistadenomlar (%13.8) ve dermoid kistler (%11.3) yer 103 (56.6)
Ooferektomi
aldi. Hastalarin yaklasik yarisinin (%52.5) lezyon ¢aplari 5-10
el ey g Diger 69 (37.9)
cm olarak 6lguldi. Lezyonlarin yaklasik yarisi kadar (%49.6) 55)
. . A . : 0.623
sol over kokenli ve %15.4'U bilateral idi. Hastalarin yarisindan
fazlasinda laparoskopik cerrahi uygulandi ve kistektomi en gok 17(293) o
tercih edilen cerrahi yontem idi.
R . o . R e o R 2(3.4)
Yas, demir, demir baglama kapasitesi, ferritin degerleri ve kan
tablosu parametrelerinin yani sira klinik ve cerrahi 0zellikleri- | Basvuru nedeni  Kasik Agrs e 104
: (57.5)
nin endometrioma ve kontrol grubu arasindaki karsilagtirmalari
Tablo 2'te g6sterilmistir. izt i 769)
. Siskinlik/Kitle
Tablo 2. Endometrioma ve kontrol grubunun karsilastiriimasi. 51636
Digerleri
Endometrioma Diger 15 (25.9) <0.001
P
Parametre Ortalama+SS
Yas 35.5+8.52 35.5+13.88 0.994 12 (20.7) 10(5.0)
Demir (ug/dL) 50.0+£32.82 53.8426.38 0.700
dDS“i'fb“glam“ g/ 336.6£104.23 318.0£78.18 0.552 000)
ferritin 47.141+59.2250 35.959+41.5247 0.501
Hemoglobin (g/dl) 12.06+1.482 12.25+1.644 0.431
SS: Standart sapma, PLO: Platelet lenfosit orani, NLO: Nétrofil lenfosit orani, MLO:
Hematokrit (%) 36.5743.946 36.5244.242 0.929 Monosit lenfosit orant
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Karsilastirilan tim parametrelerde, gruplar arasinda anlamli
farklilik saptanmamistir. Endometrioma grubunun ortalama
yas! 35.5 £ 8.52, kontrol grubunun ortalama yasi 35.5 + 13.8 idi
(p=0.994). Ortalama hemoglobin degerleri sirasiyla, endomet-
rioma grubunda 12.0 + 1.48 ve kontrol grubunda 12.2 + 1.64
olarak 6lguldi (p= 0.431). Endometrioma ve kontrol grubunun
PLO, NLO ve MLO degerleri sirasiyla, 153.8 + 65.84, 3.0 +
2.30, 0.29 £ 0.14 ve 152.3 £ 90.13, 3.0 £ 2.48, 0.31 £ 0.20
olarak saptandi ve bu oranlar gruplar arasinda anlamli farkliliga
sahip degildi. Lezyonun boyutu, hastalarin bagvuru nedeni ve
cerrahi endikasyonlari incelendiginde gruplar arasinda istatis-
tiksel anlamda farklilik saptanirken, lezyonun lokalizasyonu,
cerrahinin sekli ve yapilan operasyon agisindan farklilik sap-
tanmamistir.

TARTISMA

Bu calisma endometrioma vakalari ile dijer overyan benign
kitleleri arasinda demir, ferritin, hemoglobin ve hematokrit de-
Gerleri, nétrofil, monosit, lenfosit ve platelet sayilarl agisindan
fark olmadigini gdstermistir. Ayrica, inflamatuar ve koagulatif
stiregleri isaret edebilecegi varsayilan NLO ve PLO arasinda
da fark bulunmadigini ortaya koymustur.

Cho ve arkadaglari, 231 endometriozis, 145 benign over timo-
ri ve 384 saglikli kontrol hastasi ile yapilan retrospektif galis-
malarinda, NLO’nun endometriozis grubunda diger benign over
timari ve saglikli bireylere gore daha yiiksek saptadiklarini ra-
porlamiglar ve NLO’nun endometriozis tanisinda bir tani araci
olarak kullanilabilecegini savunmuslardir (3). Benzer tasarimda
bir bagka ¢alismada, evre 3-4 endometriozis hastalarinda diger
benign timaérlt ve normal sadlikl hastalara gore NLO'nun daha
yiksek oldugu ve evre 3-4 endometriozis tanisinda degerli ol-
dugu rapor edilmistir (11). Bu galigmalarin retrospektif olmasi
en énemli dezavantaji ve galismamizdan en 6nemli farkidir. Ya-
vuzcan ve arkadaslari 33 endometrioma, 28 endometrioma dig|
benign adneksiyel kitle ve 33 tubal ligasyon amaciyla yapilan
laparoskopi vakalarini incelemis ve karsilastirmiglar. Tim grup-
lar karsilastirildiginda, NLO ve PLO degerleri arasinda anlamli
fark saptamamis ve sonug olarak NLO ve PLO’nun ileri endo-
metriozis hastalarinda yararli olmadigi gérlisiine varmiglardir
(14). Kim ve arkadaslari, 419 endometrioma hastasi ile yap-
tiklari calismada hastalari laparoskopide evresine gore sinif-
landirip NLR ile endometriozisin siddeti arasinda korelasyonun
olmadigi sonucuna varmiglar (4). Bu ¢alismalarin sonuglari
bizim galismanin sonuglari ile uyumludur. Diger yandan, PLO
oOzellikle CA-125 degerleri ile kombine edildiginde yapisiklik-

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2024; Volume 21, Sayi 1

larin oldugu siddetli endometriozis vakalarinda noninvazif tan
araci olarak kullanilabilecegi raporlayan calismalar mevcuttur
(15, 16). Yine de bu galismalarin retrospektif olmasi, sonuglari-
nin baglayiciligi hususunda dnemli handikap olarak karsimiza
clkmaktadr.

Sonug olarak, NLO ve PLO endometriozis tanisinda kullaniima-
sI bakimindan literatlrin 6nemli karisiklik barindirdi§ asikar-
dir. Bizim galismamizin nispeten yeterli hasta icermesi ve pros-
pektif tasarimi ile bu karigikligin giderilmesi yontinde énemlidir.
Calismamiz saglikli kadin grubu icermemesi bir eksiklik olarak
dlsundlebilir, ancak bu markirlarin 6zellikle adneksiyel kitle-
si olan hastalarin ayirici tanisinda kullanilimasi konsepti g6z
oniinde bulunduruldugunda, saglikli kadinlarin dahil edilmesi-
nin yarari olmadig dustincesindeyiz.

Sonug

Galismamiz, NLO ve PLO’nun endometriomay! diger benign
kitlelerden bir preoperatif ayirici tani araci olarak kullaniimasi
yararli olmadig gostermistir.
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Amag: Bu calismada jinekolojik maligniteler sebebiyle distal pankreatektomi yapilan hastalarin

erken dénem komplikasyonlarinin sunulmasi amaglandi.

Geregler ve Yontem: Klinigimizde jinekolojik kanserler nedeniyle distal pankreatektomi yapilan
sekiz hasta alismaya dahil edildi. Hastalarin demografik, klinik, cerrahi ve patolojik 6zellikleri,
adjuvan tedavi durumu ve rekirrens/sagkalim sonuglari hasta dosyalarindan, patoloji raporla-
rindan ve elektronik kay1t sistemi (izerinden retrospektif olarak elde edildi. Pankreatik fistiil tanisi

hastalarin klinik bulgulari, laboratuvar ve goriintileme yontemleri ile tanimlandi.

Bulgular: Yedi (%87.5) hastada timdr overden, bir (%12.5) hastada ise endometriumdan ko-
ken almaktaydi. Timarin histolojik tipi over kanseri hastalarinda yiksek dereceli seréz ovarian
karsinom (high grade serous ovarian cancer; HGSOC) ve endometrium kanseri hastasinda se-
réz karsinomdu. Iki (%25) hastada operasyona sekonder pankreatik fistiil gelisti. Bu iki hastada
pankreatik fistiil, drenaj ve antibiyotik tedavisi ile ¢ozuldi.

Sonug: Metastatik ileri evre jinekolojik kanserlerde rezidi tlimérsiiz sitorediiksiyon saglayabilmek
icin gerektiginde distal pankreatektomi yapilabilir. Pankreatik fistlil distal pankreatektomi sonrasi
ortaya ¢ikabilen nispeten yaygin bir komplikasyondur. Bu durumun zamaninda ve dogru teshis

edilmesi ve minimum morbiditeyle bagarili bir sekilde tedavi edilmesine olanak saglar.

Anahtar kelimeler: Distal pankreatektomi, jinekolojik malignite, pankreatik fistiil

ABSTRACT

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

gynecologic malignancies.

Materials and Method: Eight patients who underwent distal pancreatectomy for gynecologic
cancers in our clinic were included in the study. Demographic, clinical, surgical and pathological
characteristics of the patients, adjuvant treatment status and recurrence/survival results were
obtained retrospectively from patient files, pathology reports and the electronic record system.
The diagnosis of pancreatic fistula was defined by the patients’ clinical findings, laboratory and

imaging methods.

Results: The tumor developed from the ovary in seven (87.5%) patients and from the endo-
metrium in one (12.5%) patient. The histological type of the tumor was high-grade serous ova-
rian cancer (HGSOC) in ovarian cancer patients and serous carcinoma in endometrial cancer
patients. Two patients (25%) had a pancreatic fistula as a result of the surgery. In these two

patients, pancreatic fistula resolved with drainage and antibiotic treatment.

Conclusion: Distal pancreatectomy can be performed when necessary to achieve cytoreducti-
on without residual tumor in metastatic advanced gynecological cancers. Pancreatic fistula is
a relatively common complication that can occur after distal pancreatectomy. This allows the

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

Jinekolojik malignitelere bagli 6limlerin basinda ileri evre over
kanseri gelmektedir (1). ileri evre hastalikta sagkalim sonugla-
rini iyilestiren en énemli faktorlin cerrahi sonrasinda 1 cm alti
rezidl timar ya da rezidli timérsiiz sitorediksiyon oldugu gos-
terilmigtir (2, 3).

Rezidli timaorl en aza indirmek igin kapsamli sitoredUktif cer-
rahi prosedurler, primer veya niks jinekolojik kanserin cerrahi
tedavisinde 6nemlidir (4). Bu nedenle, kalin ve ince barsak re-
zeksiyonunun, diyafragmanin soyulmasinin ve/veya rezeksiyo-
nunun, distal pankreatektominin, splenektominin ve diger solid
organ rezeksiyonlarinin cerrahi prosediire eklenmesi siklikla
gerekli olmaktadir.

Over kanseri peritoneal yayilim gosterdiginden pankreas me-
tastazi sik olup yaklasik %7 oraninda gérulebilmektedir (5-9).
Endometrium kanserinin pankreasa yayilimi ise ¢ok nadirdir
ve cogunlukla olgu sunumlari seklindedir (10-12). Pankreasin
kuyrugu anatomik olarak dalak hilusuna uzanim gostermekte-
dir. Dalak hilusunu tutan timérlerde timaérsUz cerrahi alan elde
edebilmek igin splenektomiye ilave distal pankreatektomi ge-
rekebilmektedir (13). Bu nedenle jinekolojik onkoloji cerrahisi
pratiginde distal pankreatektominin yeri 6nemlidir. Ancak, distal
pankreatektomi sonrasi pankreatik fistll, hemoraji, kalici diabet
gelismesi, gecikmis mide bogsalmasi, pankreatit gibi komplikas-
yonlar goriilebilmektedir (14).

Bu calismada jinekolojik maligniteler sebebiyle distal pankrea-
tektomi yapilanlarin erken dénem komplikasyonlarinin sunul-
masi amaglandi.

GEREG VE YONTEMLER

Eylll 2019 ile Aralik 2023 tarihleri arasinda klinigimizde opere
edilenlerin sonuglari retrospektif olarak incelendi. SitoredUiktif
cerrahi igin ek prosedir olarak distal pankreatektom yapilanlar
calismaya dahil edildi. Jinekolojik orjin digi maligniteye sahip
olanlar ¢alisma digi birakildi. Calisma icin Etik Kurul'dan onay
alindi (E2-23-5427).

Jinekolojik kanserler nedeniyle distal pankreatektomi yapilan
dokuz hastanin sonuglari incelendi. Bir hastada postoperatif 24
saat iginde pulmoner tromboemboliye bagh dlim gerceklesme-
si nedeniyle ¢alisma digi birakildi ve sekiz hasta dahil edildi.
Hastalarin demografik 6zellikleri, preoperatif ve/veya neoadju-
van kemoterapi 6ncesi CA 125 degeri (IU/ml), timoriin primer
organi ve tlimér tipi, preoperatif neoadjuvan kemoterapi duru-
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mu, ameliyat dzellikleri ve yapilan cerrahi girisimler, postopera-
tif hastanede kalis slresi, adjuvan tedavi durumu ve rekiirrens/
sagkalim sonuglari hasta dosyalarindan, patoloji raporlarindan
ve elektronik kayit sistemi Uzerinden retrospektif olarak elde
edildi. Pankreatik fistdl tanisi hastalarin Klinik bulgulari, labo-
ratuvar ve gorintileme yontemleri (bilgisayarli tomografi) ile
tanimland.

Tum istatistiksel analizler, SPSS (Statistical Package for the
Social Sciences) Windows 22.0 siirlimdi ile yapildi. Tanimlayici
degerler aritmetik ortalamazstandart sapma, ortanca ve ylzde
olarak ifade edildi.

BULGULAR

Hastalarin ortanca yasi 60 yildi (aralik, 56-75). Tedavi dnce-
si ortanca CA 125 degeri 1452 IU/ml'ydi (aralik, 5-5404). Yedi
(%87.5) hastada timaér overden, bir (%12.5) hastada ise endo-
metriumdan kdken almaktaydi. Timariin histolojik tipi over kan-
seri hastalarinda yuksek dereceli ser6z ovarian karsinom (high
grade serous ovarian cancer; HGSOC) ve endometrium kanse-
ri hastasinda ser6z karsinomdu. Bir (%12.5) hastaya rekurrens,
yedi (%87.5) hastaya primer hastalik nedeniyle sitorediksiyon
cerrahisinin uygulanmis oldugu belirlendi. Ek olarak, dort (%50)
hastanin neoadjuvan kemoterapi almis oldugu saptandi (Tablo
1).

Tablo 1. Distal pankreatektomi yapilan hastalarin genel 6zel-

likleri
Ozellikler Ortanca Arahk
Tan1 aninda yas (yil) 60 56-75
Tedavi oncesi CA 125 degeri (IU/ml) ' 1452 5-5404
Hastanede kalis siiresi (giin) 11 8-55
n %
. Endometrium 1 12.5
Primer organ
Over 7 87.5
Neoadjuvan kemo- Uygulanmadi 4 50
terapi Uyguland1 4 50
Primer hastalik 7 87.5
Hastalik durumu -
Rekiirren hastalik 1 12.5
Postoperatif antibiyo- | Hayir 2 25
tik ihtiyaci Evet 6 75
Pankreasta timor Hay1r 3 37.5
mevcudiyeti Evet 5 62.5
. Uygulanmadi 1 12.5
Splenektomi
Uygulandi 7 87.5
Dalakta tiimor mev- | Hayir 2 28.58
cudiyeti Evet 5 71.42
Kardiyofrenik lenfa- | Hayir 5 62.5
denektomi Evet 3 37.5
Ek solid organ rezek- | Yok - -
siyonu 3 Var 8 100
Pankreatik fistiil Hayir 6 5
Evet 2 25

I: Preoperatif ya da neoadjuvan kemoterapi
2: Splenektomi yapilan 7 hasta degerlendirildi
3: Splenektomi harig
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Distal pankreatektomi yapilan sekiz hastanin besinde (%62.5) pankreasta timér mevcuttu. Yedi (%87.5) hastaya splenektomi
uygulandi ve bunlarin beginde (%71.42) dalakta timdr saptandi. Sekiz (%100) hastada splenektomi disinda ek solid organ rezek-
siyonuna ihtiyag duyuldu. iki (%25) hastada operasyona sekonder pankreatik fistil gelisti. Bu iki hastada pankreatik fistiil, drenaj

ve antibiyotik tedavisi ile ¢éz(ildl. Hastalardan biri 19 giin sonunda, dideri ise 55 glin sonunda saglikl olarak taburcu oldu (Tablo
1, Tablo 2).

Tablo 2. Hastalarin klinik, patolojik ve cerrahi 6zelliklerinin dokimu

Hasta | Yas | CA 125 | Primer organ | Tiimor | Hastahk | Neoadjuvan | Pankreasta | Splenektomi EKk solid organ rezeksiyon Pankreatik
no degeri' tipi durumu | kemoterapi | tiimér mev- fistiil
cudiyeti
1 56 | 5404 Over HGSC | Primer Uygulandi Hayir Evet Karaciger metzi(s)t;ziektoml, kolek- Hayir
2 75 | 2010 Over HGSC | Primer Uyguland1 Evet Evet Kolektomi, k_a rdiofrenik lel?fade— Hayir
nektomi, apendektomi
3 72 5 Over HGSC | Rekiirren | Uygulanmadi Hayir Evet Karaciger metastez ektoml,. kolekto- Hayir
mi, kolesistektomi
4 60 1777 Over HGSC | Primer Uyguland1 Evet Evet Kolektomi Hayir
Kolektomi, kardiofrenik lenfade-
5 57 341 Over HGSC | Primer | Uygulanmadi Evet Evet nektomi, apendektomi, diafram tam Evet
kat rezeksiyon
6 60 1128 | Endometrium SC Primer | Uygulanmad: Hayir Evet Apendektomi Evet
7 71 | 2591 Over HGSC | Primer Uyguland1 Evet Evet Kolektomi, ileum rezeksiyonu Hay1ir
. Karaciger metastezektomi, kardiof-
8 57 913 Over HGSC | Primer [ Uygulanmadi Evet Hayir renik lenfadencktomi, apendektomi Hayir

SC: Ser6z karsinom

! Preoperatif ya da neoadjuvan kemoterapi

Hastalarin tedavi ve sagkalim sonuglari tablo 3'te detayll olarak sunuldu. Neoadjuvan tedavisi verilen dort hastanin kemoterapi

kombinasyonu olarak karboplatin ve paklitaksel almis oldugu belirlendi. Alti hastanin adjuvan tedavi verilerine ulasildi. Bes hasta-

ya karboplatin-paklitaksel ve bir hastaya karboplatin-paklitaksel-etoposid kemoterapi kombinasyonunun verilmis oldugu gorildu.
Takiplerinde (¢ hastada pankeas dig! solid organlarda rekirrens geligti. Takiplerde dért hastada mortalite izlendi.

Tablo 3. Hastalarin neoadjuvan tedavi, adjuvan tedavi, sagkalim ve rekirrens verileri

Hasta| Neoadjuvan kemote- | Neoadjuvan Adjuvan tedavi Rekiirrens Rekiirrens yeri Mortalite | Takip siire-
no rapi kiir sayisi si (ay)
1 Karboplatin- paklitaksel 3 Karboplatin- paklitaksel Yok - Hayir 41
2 Karboplatin- paklitaksel 3 Karboplatin- paklitaksel Var Aksillar leqt:nodu ve Evet 9
karaciger
3 - - Karboplatin- paklitaksel Yok - Hayir 3
4 Karboplatin- paklitaksel 4 * Yok - Evet 1
5 - - Karboplatin- paklitaksel Yok - Hayir 6
6 ) ) Karboplatin- pgklltaksel- Var Paratrak;al lenf nodu ve Evet 2
etoposid subrakinal lenf nodu
7 Karboplatin- paklitaksel 3 Karboplatin- paklitaksel Var Ak01ge4r, karaC}ger, ke- Evet 14
mik ve mide
8 - - * Yok - Hayir 1

*Dis merkezde tedavisini devam ettirdiginden bilgilerine ulasilamadi
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TARTISMA

Over ve endometrium kanseri hastalarinda sagkalim sitoredik-
siyonla elde edilen sonugla dogrudan ilikilidir. Rezidl timoriin
birakilmadigi sitorediksiyon saglanabilmesi icin solid organ
rezeksiyonunu igeren major cerrahi girisim gerekebilmektedir.
Distal pankreatektomi bu amagla cerrahi prosediire eklenmek-
tedir. Sundugumuz calismada, timdériin hastalarin %87.5'inde
overden, %12.5'inde ise endometriumdan kdken aldidi ve has-
talarin %62.5'inde pankreasta timérin mevcut oldugu belir-
lendi. Distal pankreatektom hsonrasi %25 hastada pankreatik
fistlilin gelistigi ve bu durumun drenaj ve antibiyotik tedavisiyle
¢Ozldugu goruldu.

Distal pankreatektomiye bagl postoperatif pankreatik fistil
%22-26 oraninda gorulmektedir (15, 16). Risk faktorleri preo-
peratif, intraoperatif ve postoperatif olarak (¢ gruba ayrilabilir.
Preoperatif risk faktorleri; ileri yas, diyabet, kronik pankreatit,
obezite, yumusak pankreas dokusuna sahip olmak, intraope-
ratif risk faktorleri; uzamig operasyon stresi, artmis kan kaybi,
cerrahi deneyim, postoperatif risk faktorleri; pankreatit gegir-
mek olarak tanimlanabilir (17). Sunulan galismamizda pank-
reatik fistlilln gelistigi iki hastada ileri yas, uzamis operasyon
stresi ve artmis kan kaybi risk faktdrii olarak bulunmaktaydi.
Uluslararasi pankreas cerrahisi galisma grubu postoperatif
pankreatik fistlil tanimini drenaj sivisinda amilaz degerinin yik-
selmesi olarak tanimlar ve ciddiyetine gére A, B ve C olarak
derecelendirir (18). “A”, klinik olarak anlamli kabul edilmez ve
sadece biyokimyasal sizinti olarak tanimlanir. “B”, antibiyotera-
pi ve drenaj ihtiyacinin olmasi olarak tanimlanir. “C” ise tekrar
operasyon ihtiyaci gelismesi, organ kaybi gelismesi ve morta-
lite ile tamimlanir. Erttrk ve ark.larinin yaptigi 13 distal pank-
reatektomi yapilan over kanseri hastasinin sonuglarinin ince-
lendigi calismada, hastalarin birinde relaparatomi ihtiyaci olan
pankreatik fistll gelismis (“C”) (8). Sunulan ¢alismamizdaysa,
iki hastada distal pankreataektomiye bagli fistil gelisti. Bu iki
hastada sorun antibiyoterapi ve drenajla ¢6zildi. Fistllin de-
recesi, “B” olarak tanimlandi.

Calismanin en énemli kisitlayici noktasi hasta sayisidir. Bu
nedenle Ozellikle fistll igin risk faktorleri istatistiksel olarak
degerlendirilememistir. Ancak rezidli timoérsiz sitorediksiyon
sa@lanmasi icin deneyim gerektiren (st batin cerrahilerinin
yapilabilirligini ve komplikasyonlarinin yonetimini vurgulamasi
yonunden 6nemli katkilar saglamaktadir.

21

SONUG

Metastatik ileri evre jinekolojik kanserlerde rezidii timérsiiz si-
toredliksiyon sadlayabilmek igin gerektiginde distal pankreatek-
tomi yapilabilir. Pankreatik fistl distal pankreatektomi sonrasi
ortaya ¢likabilen nispeten yaygin bir komplikasyondur. Bu duru-
mun zamaninda ve dogru teshis edilmesi ve minimum morbidi-
teyle basarili bir sekilde tedavi edilmesine olanak saglar.
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Amag: Gebeligin intrahepatik kolestazi (ICP) tanisi alan kadinlarda midkine diizeylerini aras-

tirmak.

Gereg ve Yontem: Bu calisma 40’1 ICP (galisma grubu) ve 72'si kontrol grubu olmak tizere toplam
112 gebe iizerinde yapildi. Iki grup demografik zellikler, obstetrik veriler, laboratuvar parametre-
leri ve serum midkine diizeyleri agisindan karsilastiriidi. Ayrica, ¢alisma grubunda midkine diize-
yi ile aspartat aminotransferaz (AST), alanin aminotransferaz (ALT) ve serum safra asidi (SBA)

degerleri arasinda bir korelasyon analizi yapildi.

Bulgular: Midkine degeri calisma grubunda 0.495 ng/ml ve kontrol grubunda 0.275 ng/ml olarak
tespit edildi. Midkine duizeyi kolestazl hastalarda istatistiksel olarak anlamli derecede ytiksekti
(p<0.001). Midkine diizeyi ile SBA veya transaminaz degerleri arasinda korelasyon bulunmadi.
ROC analizine gore, ICP icin midkine kesme degeri 0,345 ng/ml alindiginda; dzgiilliik: %70;
duyarlilik: %70 bulundu.

Sonug: Kolestazli gebelerde serum midkine diizeyi daha yiiksek bulundu, ancak maternal midki-

ne diizeyi ile SBA diizeyi arasinda korelasyon bulunmadi.

Anahtar Kelimeler: Serum Safra Asidi, Kolestaz, ICP, Karaciger Enzimleri, Midkine

ABSTRACT

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

nancy (ICP).

Materials and Method: This study was conducted with 112 pregnant women, 40 of whom had
ICP (study group) and 72 were in the control group. The two groups were compared regarding
demographic characteristics, obstetric data, laboratory parameters, and serum midkine levels.
In addition, a correlation analysis was undertaken between the midkine level and aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and serum bile acid (SBA) values in
the study group.

Results: The midkine value was determined to be 0.495 ng/ml in the study group and 0.275 ng/
ml in the control group. It was statistically significantly higher in the patients with cholestasis
(p<0.001). No correlation was found between the midkine level and the SBA or transaminase
values. According to the receiver operating characteristic analysis, the midkine cut-off value for
ICP was 0.345 ng/ml (specificity: 70%; sensitivity: 70%).

Conclusion: The serum midkine level was found to be higher in pregnant women with choles-
tasis, but there was no significant relationship between the maternal midkine level and the SBA

level.
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is the most com-
mon liver disease in pregnancy. It usually presents in the form
of itching that starts in the last trimester of pregnancy. It is cha-
racterized by increased liver enzymes and increased serum
bile acid (SBA= 10 pymol/L) in laboratory tests (1). In addition
to many factors such as environmental effects, hormonal chan-
ges, and genetic variations, the activation of inflammatory cel-
Is and uptake of proinflammatory cytokines into the liver also
plays a role in the pathogenesis of ICP (2,3). ICP is associated
with adverse pregnancy outcomes. Furthermore, many hepato-
biliary diseases and hepatocellular carcinoma have been repor-
ted to be more common in women with a history of cholestasis
during pregnancy (4). So, knowing the underlying pathology in
cholestasis patients can shed light on liver diseases that may
occur in the future.

Midkine was first identified in 1988, being defined as the product
of the retinoic acid-responsive gene involved in embryogenesis
(5). Midkine is a heparin-binding secreted growth factor protein
that plays an important role in cell growth and angiogenesis
(6). It promotes the migration of macrophages and neutrophils,
which is crucial for inflammation. In addition, midkine suppres-
ses the development of regulatory T cells, and therefore it may
be a molecular target for treating or preventing inflammatory
diseases (7).

In the present study, we aimed to investigate midkine levels in

women diagnosed with ICP and evaluate its correlation with the
SBA level.

MATERIALS AND METHOD

This prospective study was conducted with a total of 112 parti-
cipants. Pregnant women diagnosed with ICP according to the
diagnostic criteria (study group) (n = 40) were compared with
a control group of gestational age-matched pregnant women
without any identified risk factors (n = 72). Written informed
consent was obtained from all the participants. Approval for
the study was obtained from the local ethics committee (E2-
21-725), and the study was conducted in accordance with the
ethical standards and principles of the Declaration of Helsinki.
The two groups were compared in terms of demographic cha-
racteristics, obstetric data, laboratory parameters, and midkine
levels. In addition, a correlation analysis was performed betwe-
en midkine and the aspartate aminotransferase (AST), alanine
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aminotransferase (ALT), and SBA values in the study group.
Patient selection

The diagnostic criteria for ICP were defined as follows: unexp-
lained pruritus develops during pregnancy and abnormal liver
function tests and/or bile acids are elevated, both of which
resolve after delivery (8). While evaluating all the cases, viral
hepatitis serology screening and abdominal ultrasonography
were undertaken to rule out other liver diseases. Patients with
chronic liver or skin disease, allergic diseases, symptomatic
cholelithiasis, elevated liver enzymes after viral hepatitis, pre-
eclampsia, or acute fatty liver of pregnancy were excluded from
the study.

Biological samples and analyses

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

Statistical analysis

Statistical analyses were performed with the Statistical Packa-
ge for the Social Sciences (SPSS v. 22, IBM SPSS Statistics
for Windows, Version 22.0 Armonk, NY: IBM Corp.). Visual and
analytical methods (Kolmogorov-Smirnov test) were used to de-
termine whether the variables were normally distributed. Desc-
riptive statistics were presented as median and interquartile
range values for non-normally distributed variables. Since con-
tinuous variables were not normally distributed, the Mann-W-
hitney U-test was conducted to compare the median values
between the groups. A correlation analysis was undertaken
using Spearman’s rho test. The receiver operating characteris-
tic (ROC) curve was constructed to evaluate the performance
of the midkine in women diagnosed with ICP. A two-tailed p-va-
lue of <0.05 was considered statistically significant.

RESULTS

A total of 112 pregnant women were included in the study (40
patients with ICP in the study group and 72 controls). When the



study and control groups were examined in terms of demograp-
hics and obstetrics, they were found to be similar (p> 0.05). The
AST and ALT values were significantly higher in the study group
(p <0.001). The mean midkine value was 0.275 ng/ml in the
control group and 0.495 ng/ml in the study group. The midkine
value was statistically significantly higher in the patients with
ICP (p <0.001) (Table 1).

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

Control group Study group
n=72) (n = 40) p
Medi-
IQR | Median | IQR
an
Age (year) 29 10.75 28 7 0.959
Body mass index (kg/
29.3 7.63 26.9 6.15 0.216
m?2)
Gravity 2 3 2 2 0.095
Parity 1 2 0 2 0.156
Miscarriage 0 1 0 0 0.227
Gestational age at
36 7.75 36 2.75 0.959
diagnosis (weeks)
Estimated fetal
2492 945 2594 598 0.597
weight (g)
Single deepest verti-
52 16 50 14.75 0.595
cal pocket (mm)
AST (U/L) 16 4.8 59 44 <0.001
ALT (U/L) 14 6.2 75 68 <0.001
Serum Midkine level
0.275 | 0.21 0.495 0.51 <0.001
(ng/ml)

Mann-Whitney U

IQR: Interquartile range, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase

The correlations between the midkine, SBA, AST, and ALT va-
lues were examined. Although there was a positive significant
correlation between AST and ALT, no correlation was observed
between midkine and SBA, or between these two parameters
and AST or ALT (Table 2).

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

Midkine SBA AST ALT
Correlation coef-
1.000 -.066 .093 .043
ficient
Midkine Sig. (two-tailed) .688 .568 790
Correlation coef-
-.066 1.000 242 216
ficient
SBA Sig. (two-tailed) .688 133 .181
Correlation coef-
AST .093 242 1.000 912%*
ficient
Sig. (two-tailed) 568 133 .000
Correlation coef-
ALT .043 216 9124 1.000
ficient
Sig. (two-tailed) 790 181 .000

**Correlation significant at the 0.01 level (two-tailed). Spearman’s rho

SBA: Serum bile acid, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
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n the receiver operating characteristic (ROC) analysis, at a cut-
off of 0.345 ng/ml, midkine had specificity and sensitivity values
of 70% and 70%, respectively for ICP (Table 3).

Cut-off
0.345

AUC P
77.3 | <0.001

95% CI
0.686-0.86

Sensitivity
70%

Specificity
70%

Midkine

AUC: Area under the curve, CI: Confidence interval

DISCUSSION

In this study, we investigated the maternal serum midkine level
in a group of patients with ICP and compared the results with a
control group with uncomplicated pregnancies. We found that
when compared to the healthy control group, the midkine le-
vels were statistically significantly higher in the patients with
ICP, which develops on an inflammatory basis and is the most
common liver disease in pregnancy. In our ROC analysis to
determine the increased risk of ICP, we determined the cut-off
value as 0.345 ng/ml, at which specificity and sensitivity were
70% and 70%, respectively. When we examined the correlation
of the midkine level with SBA, AST, and ALT, we found no sig-
nificant correlation.

Midkine is a biochemical marker found in small amounts in the
plasma of healthy individuals and is detected at elevated levels
in some inflammatory and malignant conditions (9). Previous
studies on cholestasis and inflammation have shown that ICP
is an inflammatory process. In addition, they claim that there is
a relationship between inflammation markers and the severity
of the disease (10,11). Increasing bile acids are considered to
cause inflammation and stimulate the secretion of proinflamma-
tory mediators through their direct effects on hepatocytes (12).
In the present study, although we found higher serum midkine
levels in the study group, we did not find a correlation between
serum midkine levels and SBA.

ICP is characterized by itching and elevated serum bile acid
concentrations, which typically develop in the late second and/
or third trimester and resolve rapidly after delivery (8,13). Alt-
hough the incidence of ICP varies depending on the regional
and ethnic structure, it has been reported to range from 0.5
to 1.5% in Europe (14). Increased bile acids may pass throu-
gh the placenta and accumulate in the fetus and amniotic fluid
(15). Pregnant women with cholestasis have an increased risk
of intrauterine death, meconium-containing amniotic fluid, pre-
mature birth (spontaneous and iatrogenic), and neonatal respi-
ratory distress syndrome (16,17). In a meta-analysis, adverse
perinatal outcomes were observed more frequently as serum
bile acid increased (16). In a similar systematic review, fetal
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death rates were found to be 0.4, 0.3, and 6.8% in pregnant
women with total bile acid concentrations of <40 micromole/L,
40-99 micromole/L, and =100 micromole/L, respectively (18).
It is considered that increased bile acids lead to fetal death by
causing fetal arrhythmia and sudden vasospasm in placental
chorionic vessels (19). Fortunately, since fetal death usually
occurs in the last weeks of pregnancy, planning the timing of
delivery according to bile acid concentration reduces negative
perinatal outcomes (16,18). Fetal death was not observed in
any of our patients because delivery was scheduled in accor-
dance with current treatment protocols in our clinic. Since we
had no cases with adverse perinatal outcomes, we evaluated a
correlation between serum midkine levels and SBA to examine
the correlation with disease severity. In the correlation analysis,
there was no correlation between the midkine level and SBA.
Therefore, we were not able to establish a relationship between
the maternal serum midkine level and the severity of ICP.

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

ICP, the most common liver disease of pregnancy, is associa-
ted with adverse perinatal outcomes. In addition, women with
a history of ICP in pregnancy have an increased risk of liver
disease and cancer later in life. Therefore, understanding the
mechanism underlying ICP pathology may shed light on many
diseases. We believe that future studies may elucidate this
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hypothesis thanks to this study in which we have shown an
association between ICP and elevated serum midkine levels.
However, in this study, we could not show a correlation betwe-
en serum midkine level and disease severity.

To the best of our knowledge, this is the first study to investiga-
te the midkine level in pregnant women with cholestasis, and
therefore we consider that our results will make a significant
contribution to the literature. However, this study also had cer-
tain limitations, including the small number of patients and the
absence of perinatal and long-term maternal outcomes. In this
context, there is a need for randomized controlled studies with
a large number of participants.

Conclusion

We found a higher serum midkine level in pregnant women with
cholestasis. There was no correlation between the midkine le-
vel and SBA or transaminases. When the cut-off value of midki-
ne was taken as 0.345 ng/ml for the prediction of ICP, specificity
and sensitivity were determined as 70% and 70%, respectively.
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Amag: Amacimiz, ilk trimester CRL (bas popo mesafesi) dlgiminiin NT (ense saydamligi) 6l-
climlerine oraninin erken baslangicl fetal bliyiime kisitlamasini (FBK) dngérmedeki roliini de-

Gerlendirmek ve mevcut literatiire katkida bulunmaktir.

Yontemler: Mevcut vaka-kontrol galismasinda, erken baslangicl FBK'li fetisler, frekans eslesti-
rilmig diiguk riskli kontrol grubuyla karsilagtirildi. Bu calisma, 2020-2023 yillari arasinda Ankara
Bilkent Sehir Hastanesi Perinatoloji kliniginde gerceklestirildi. Erken baglangigl FBK'Ii gebe ka-
dinlar (n=39) ve FBK'sI olmayan hamile kadinlar (n=50) arasinda anne yast, gravida , parite, bag

popo mesafesi (CRL) ve ense saydamligi (NT) élclimleri karsilastiriidi.

Bulgular: Galismaya katilan FBK'li gebelerin yas ortalamasi 27,1+0,8, FBK olmayan gebele-
rin yas ortalamas| 26,3+0,6 olup iki grup arasinda istatistiksel olarak anlamli fark saptanmadi
(p=0,4) ). Ortalama CRL FBK'li grupta 54,98+1,08 mm, FBK'siz grupta ise 56,99+1,11 mm idi; iki
grup arasinda anlamli fark yoktu (p=0,2). NT degeri FBK grubunda 1,11+£0,04 mm, FBK olmayan
grupta 1,13£0,02 mm olup iki grup arasinda anlamii fark yoktu (p=0,73). Erken baslangi¢li FBK'l
grupta ortalama CRL/NT orani 52,00+2,33, FBK'siz grupta ise 51,461,48 olup iki grup arasinda
istatistiksel olarak anlamli fark yoktu (p=0,83).

Erken gelisen FBK grubu kendi iginde degerlendirildiginde ortalama tani yasi 31,7403 hafta idi.
Tani anindaki EFW ortalama persantil 4,5+0,6 ve AC persantil 2,9+0,4 idi. Ortalama umbilikal
arter sistol/diyastol orani (UA-SD) 2,9+0,16 ve ortalama umbilikal arter pulsatilite indeksi (UA-PI)
1,02+0,05 idi.

Sonug: Bas popo mesafesi/ense saydamligi orani, erken baslangigli FBK'y1 tahmin etmede klinik

olarak yararl degildir.

ABSTRACT

Objective: Our aim is to evaluate the role of the ratio of first-trimester CRL (crown rump length)
measurement to NT (nuchal translucency) measurements in predicting early-onset fetal growth

restriction (FGR) and to contribute to the existing literature.

Methods: In the present case-control study, fetuses with early-onset FGR were compared with
a gestational age-matched low-risk control group. This study was conducted in the perinatology
clinic of Ankara Bilkent City Hospital between 2020 and 2023. Maternal age, gravidity, parity,
crown-rump length (CRL), and nuchal translucency (NT) measurements were compared betwe-

en pregnant women with early onset FGR (n=39) and pregnant women without FGR (n=50).

Results: The mean age of pregnant women with FGR who participated in the study was
27.1£0.8, and the mean age of pregnant women without FGR was 26.30.6, and no statistically
significant difference was found between the two groups (p=0.4)). Mean CRL was 54.98+1.08
mm in the group with FGR and 56.99+1.11 mm in the group without FGR; there was no signifi-
cant difference between the two groups (p=0.2). The mean NT value was 1.11 £ 0.04 mm in the
FGR group and 1.13 % 0.02 mm in the without FGR group, there was no significant difference
between the two groups (p=0.73). The mean CRL/NT ratio was 52.00+2.33 in the group with
early onset FGR and 51.46+1.48 in the group without FGR and there was no statistically signifi-
cant difference between the two groups (p=0.83).

When the early developing FGR group is evaluated within itself, the mean gestational age at
diagnosis was 31.70.3 weeks. The mean estimated fetal weight (EFW) percentile at diagnosis
was 4.5£0.6 and AC percentile was 2.9+0.4. The mean umbilical artery systole/diastole ratio
(UA-SD) was 2.9+0.16 and the mean umbilical artery pulsatility index (UA-PI) was 1.02+0.05.
Conclusion: Crown-rump length to nuchal translucency ratio is not clinically useful to predict

early-onset FGR.
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INTRODUCTION

Normal growth of the fetus is a multifactorial process and ge-
netic, placental, and maternal factors affect the process (1).
Disruption of this multifactorial cycle prevents the fetus from
reaching its genetic growth potential and fetal growth restric-
tion occurs. In FGR, the nutritional resources of the fetus are
compromised The fetus responds to this situation by reducing
its overall size and maintaining brain growth, accelerating lung
development, and increasing erythrocyte production (2). In
the fetus, blood is directed to the more vital organs: the heart,
brain, adrenal gland, and placenta. Total fat tissue and bone
mineralization decrease, leading to a weakened appearance in
babies with FGR (3). Nitrogen and protein levels are low due
to reduced muscle mass. Liver and muscle glycogen levels are
reduced due to low glucose and insulin levels (4). The deter-
mining factor in early and late fetal development restriction is
the placenta. It plays an important role in the development of
early onset FGR, such as placental insufficiency, as a result of
abnormal trophoblastic invasion of spiral arterioles in the first
and second trimester. It is more common in patients with auto-
immune diseases, hypertensive disorders, and patients where
placental vessels are affected. While early FGR and preeclam-
psia are usually seen together, late FGR is not accompanied
either. Early onset fetal growth restriction (FGR) is defined as
an abdominal circumference (AC) or estimated fetal weight
(EFW) below the 3rd percentile or absence of end-diastolic flow
in the umbilical artery (UA-AEDF) before 32 weeks of gestati-
on. AC and EFW below the 10th percentile and a concomitant
uterine artery pulsatility index (UtA-PI) or umbilical artery pulsa-
tility index (UA-PI) above the 95th percentile are also used to
make the diagnosis (5). Although there are different criteria for
defining fetal growth restriction, none of them are successful in
fully predicting adverse neonatal outcomes (6). Babies with de-
velopmental delay are usually born preterm and therefore may
lead to morbidity, mortality, and short and long-term sequelae
(7). The most commonly associated long-term effects of FGR
are neurodevelopmental disorders in childhood and cardiovas-
cular disorders, glucose intolerance and diabetes, and blood
lipid profile disorders in adulthood (8, 9).

During the first trimester of pregnancy, Nuchal Translucency
(NT) refers to the sonographic observation of subcutaneous
fluid accumulation in the posterior part of the fetal neck. NT me-
asurement is a sensitive method used in chromosomal abnor-
mality screening. Cardiac malformations, extracellular matrix
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disorders, and unusual or delayed development of the lympha-
tic system may also lead to the thickening of the NT, in addition
to chromosomal abnormalities. NT measurements above the
95th percentile are considered abnormal. Increased NT is asso-
ciated with chromosomal and non-chromosomal abnormalities,
but also with miscarriage, fetal structural malformations, and
fetal death (10-12).

Prenatal diagnosis of fetal growth restriction is a key place to
disseminate new strategies and prevent stillbirths, which can
reach up to 30%. This study aims to try to predict early-onset
fetal growth restriction as early as the first trimester and to orga-
nise prospective strategies and to prevent adverse factors that
can be prevented in this multifactorial process.

MATERIALS AND METHOD

This study was designed retrospectively in the perinatology cli-
nic of Ankara Bilkent City Hospital. Pregnant women who were
followed up for early onset FGR and pregnant women with si-
milar demographic characteristics and without FGR between
2020 and 2023 were included in the study. The study proto-
col was approved by the ethics committee with the reference
number E2-23-5657 and all participants gave written consent.
Crown-rump length (CRL), nuchal translucency (NT) measure-
ments in the first trimester, biparietal diameter (BPD), Head cir-
cumference (HC), abdominal circumference (AC) percentage,
femur length (FL), Estimated fetal weight (EFW) percentage,
umbilical artery pulsatility index (UA-PI) percentage, uterine ar-
tery pulsatility index (UtA-P1), percentage were reported.

All ultrasound evaluations were performed by the same peri-
natologist (A.T.) using Voluson E8 with a 2-9 Mhz abdominal
convex probe.The first fetal ultrasound scan was performed at
11-14 weeks of gestation, with further ultrasound scans perfor-
med at 2-week intervals until the time of delivery. The Delphi
procedure was adopted as a consensus criterion for FGR (5).
Early-onset FGR is defined as pregnancies that occur before
32 weeks of gestation and have either an estimated fetal weight
(EFW) or abdominal circumference (AC) below the 3rd percen-
tile or loss of end-diastolic flow in the umbilical artery. According
to the same consensus, other diagnostic criteria include an AC
or EFW below the 10th percentile and an accompanying um-
bilical artery or uterine artery pulsatility index above the 95th
percentile.

The statistical analysis was performed by SPSS 22 (IBM Corp.,
NY). Kolmogrov-Smirnov test was used to assess whether the
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data is normally distributed. Mean and standard deviation va-
lues were used for normally distributed continuous variables.
Categorical variables were presented as numbers and percen-
tages. A p-value <0.05 is considered as statistically significant.

RESULTS

A total of 89 patients, including 39 pregnant women with early
onset FGR and 50 preghant women without FGR, were inclu-
ded in the study. Demographic characteristics and first-trimes-
ter CRL and NT measurements were summarised in Table 1.

Table 1: Demographic characteristics and first-trimester CRL
and NT measurements

With FGR (n=39) [ Without FGR (n=50) | p
Age 27.1+0.8 26.3+0.6 0.4
Gravidity 1.92+0.21 1.7610.14 0.51
Parity 0.51+0.1 0.610.12 0.58
CRL (mm) 54.98+1.08 56.99+1.11 0.2
CRL (week) 11.46+0.8 11.56+0.9 0.45
NT (mm) 1.11+ 0.04 1.13 +0.02 0.73
NT (mom) 0.79+0.035 0.76+0.022 0.58
CRL (mm) /NT (mm) 52.00£2.33 51.46%1,48 0.83

FGR: Fetal growth restriction, CRL: Crown-rump length, NT: nuchal translucency

The mean age of pregnant women with FGR who participated in
the study was 27.1+0.8, and the mean age of pregnant women
without FGR was 26.3+0.6, and no statistically significant dif-
ference was found between the two groups (p=0.4). The mean
gravidity of the FGR group was 1.92+0.21, the mean gravidity
of the without FGR group was 1.76+0.14, and no significant
difference was detected between the two groups (p=0.51).

Table 2: Ultrasonographic measurements in the group with ear-
ly-onset FGR

EFW (percentile) 4.510,6
AC (percentile) 2.9+0.4
UA-SD 2.9+0,16
UA-PI 1.0240.05
Gestational age of diagnosis (week) 31.740.3

EFW: Estimated fetal weight, AC: Abdominal circumference, UA-SD: Umbilical artery systole/

diastole ratio, UA-PI: Umbilical artery pulsatility index

The mean parity was 0.51+0.1 in the group with FGR and
0.6£0.12 in the group without FGR, and there was no signifi-
cant difference between the two groups (p = 0.58). Mean CRL
was 54.98+1.08 mm in the group with FGR and 56.99+1.11
mm in the group without FGR; there was no significant diffe-
rence between the two groups (p=0.2). CRL measurement time
was 11.4610.8 weeks in the group with FGR, and 11.56+0.9
weeks in the group without FGR, and there was no significant
difference between the two groups (p = 0.45). The NT value
was 1.11 £ 0.04 mm in the FGR group and 1.13 £ 0.02 mm
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in the without FGR group, there was no significant difference
between the two groups (p=0.73). The mean CRL/NT ratio was
52.00+2.33 in the group with early onset FGR and 51.46+1.48
in the group without FGR and there was no statistically signifi-
cant difference between the two groups (p=0.83).

When the early developing FGR group is evaluated within itself,
the mean age at diagnosis was 31.7£0.3 weeks. Ultrasonog-
raphic measurements in the group with early-onset FGR were
summarised in Table 2. EFW mean percentile at diagnosis was
4.5£0.6 and ac percentile was 2.9£0.4. The mean umbilical ar-
tery systole/diastole ratio (UA-SD) was 2.9£0.16 and the mean
umbilical artery pulsatility index (UA-PI) was 1.02+0.05.

DISCUSSION

In the present study, CRL to NT ratio was not found to be clini-
cally useful in the prediction of early-onset FGR.

In a single-center retrospective study, the prediction of first-tri-
mester crown-rump length (CRL), pregnancy-related plasma
protein-A (PAPP-A), and nuchal translucency (NT) values
for adverse pregnancy outcomes were investigated. A total
of 12592 pregnant women were included in the study There
were preterm labour in 852 (6.8%) and preeclampsia in 352
(2.8%) patients. Small for gestational age (SGA) occurred in
1824 (14.5%), and miscarriage occurred in 73 (0.6%) patients.
Stillbirths occurred in 37 (0.3%), perinatal deaths occurred in
73 (0.6%) and neonatal death occurred in 38 (0.30%) patients.
It was concluded that PAPP-A, NT, and CRL are independent
prognostic factors for unfavorable pregnancy outcomes, espe-
cially the risk of SGA increases with low PAPP-A (13).

In a cohort study including 8012 patients, the relationship betwe-
en the first trimester (free human chorionic gonadotropin-B
[hCG], pregnancy-associated plasma protein A [PAPP-A], NT
and adverse pregnancy outcomes was investigated. PAPP-A
values below the 1st and 5th percentiles and free 3-hCG below
the 1st percentile values were associated with an increased risk
of developing FGR. PAPP-A values below the 5th percentile
and NT values above the 99th percentile were associated with
an increased risk of preterm birth before 34 weeks. As a result
of the study, it was concluded that extreme values of first-tri-
mester free B-hCG, PAPP-A, and NT were all associated with
adverse pregnancy outcomes, and especially PAPP-A levels
below the 1 percentile have a particularly high predictive value
for FGR (14).

In a prospective study including 6026 patients, the relationship



between unexplained nuchal translucency thickness increase
and pregnancy adverse outcomes was investigated. Pregnant
women with comorbidities, and fetuses with fetal chromosomal
or structural abnormalities were excluded from the study. The
NT of 277 fetuses in the study was found to be above the 95th
percentile, and the NT of 5749 fetuses was below the 95th
percentile. The miscarriage rate was significantly higher in the
group with NT above the 95th percentile; 18/277 (6.5%) versus
55/5749 (1.0%). Preeclampsia, premature birth, fetal growth
restriction, and low birth weight rates were found to be slight-
ly but significantly higher in the group with NT above the 95th
percentile. It was concluded that increased NT measurements
above the 95th percentile in the first trimester are associated
with a significantly increased risk of miscarriage, fetal growth
restriction, preterm birth, low birth weight, and preeclampsia
(15).

In a study involving 427 pregnant women, the association with
adverse outcomes was investigated in fetuses with normal kar-
yotype and increased NT. The patient groups were divided into
3 groups: nt =3 mm, = 3.5 mm, and = 4.5 mm, it was conc-
luded that high NT values in fetuses with normal karyotypes
do not reliably discriminate between normal and unfavorable
outcomes (16). However, in the present study, no significant dif-
ference was present between the control and early-onset FGR
groups in terms of CRL to NT ratio.

The main strength of the present study was its novelty. Howe-

ver, retrospective design and a relatively low number of cases
were the main limitations.

CONCLUSION

In conclusion, CRL to NT ratio is not clinically useful to predict
early-onset FGR.
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Amag: FIGO 2009 Evre 1B2 ve iizeri lokal ileri evre serviks kanserli hastalarda tedavi segenegi
olarak Radikal Histerektomi ile neoadjuvan kemoterapi sonrasi Radikal Histerektominin genel ve

hastaliksiz sagkalima etkisi arastirildi.

Gereg ve Yontem: Calisma Subat 2007 — Ocak 2015 tarihleri arasinda Bagkent Universitesi
Jinekolojik Onkoloji Baliimiinde tedavi edilen 119 FIGO 2009 evre 1B2 ve iizeri lokal ileri serviks
kanserli hastalari igermekte olup retrospektif olarak diizenlendi. Hastalar jinekolojik muayene ile
Klinik olarak evrelendirilip, gorintileme tetkikleri ile degerlendirildikten sonra, tedavi planlarina
gore 2 gruba ayrildi. Primer olarak cerrahi yapilacak hastalara (grup1) Radikal histerektomi ve
lenf nodu diseksiyonu yapildi. Neoadjuvan kemoterapi uygulanan hastalarda ise (grup 2) 3 kiir
kemoterapi verildikten sonra radikal histerektomi ve lenf nodu diseksiyonu uygulandi. Calismada
bu iki grup arasinda genel ve hastaliksiz sagkalim stireleri arastirildi. Ayrica genel ve hastaliksiz

sagkalimi etkileyen faktorler arastirildi.

Bulgular: Hastalarin ortalama yasi 56 (32-85) idi, ortalama takip siresi ise 35(1-100) aydi. 119
hastanin 36'sina neoadjuvan kemoterapi uygulanirken, 83 hasta primer cerrahi grubundaydi. 5
yilik genel sagkalim neoadjuvan kemoterapi grubunda %51,7 (56,3 ay), primer cerrahi uygula-
nan grupta ise %73,5 (79,2 ay) olarak bulundu (p=0,03). Hastaliksiz sagkalim ise neoadjuvan
alan grupta %48,2 (49,2 ay) bulunurken bu oran primer cerrahi grubu icin %61,4 (67,7 ay) olarak
hesaplandi (p=0,17). Primer cerrahi yapilan grubunun genel sag kalim hizi, neoadjuvan kemote-

rapi sonrasi cerrahi uygulanan hastalardan anlamlii olarak yiiksekti (p=0.036).

Sonug: Galismamizda servikal kanserli hastalarda uygulanan 2 farkli tedavi sekli kargilagtiril-
mis olup, primer olarak radikal histerektomi ve lenf nodu diseksiyonu yapilan hastalarda genel
sagkalim hizinin, neoadjuvan kemoterapi sonrasi radikal histerektomi ile lenf nodu diseksiyonu
uygulanan hastalardan istatiksel olarak daha iyi oldugu saptanmistir. Neoadjuvan kemoterapi
tedavisi lokal ileri evre serviks kanserli hastalarda standart bir tedavi sekli olmayip calismamizda
da genel ve hastaliksiz sagkalima etkisi olmadigi saptanmistir. Neoadjuvan kemoterapinin lenf

nodu tutulumuna ve timdr gapina etkisi oldugu bulunmustur.

Anahtar kelimeler: Servikal kanser, Evre IB2, 2A1, 2A2, Neoadjuvan Kemoterapi

ABSTRACT

Aim: The effects of Radical Hysterectomy and Radical Hysterectomy after neoadjuvant chemo-
theraphy on overall and disease-free survival were investigated in FIGO 2009 Stage 1B2 and

higher locally advanced cervical cancer.

Materials and Methods: This retrospective study included 119 FIGO 2009 stage 1B2 and locally
advanced cervical cancer patients treated in Baskent University Department of Gynecological
Oncology between February 2007 and January 2015. The patients were divided into 2 groups
according to their treatment plans after they were clinically stratified by gynecological examina-
tion and evaluated with imaging techniques. Radical hysterectomy and lymph node dissection
were performed in group 1, who would undergo primary surgery. Radical hysterectomy and
lymph node dissection were performed after 3 cycles of neoadjuvant chemotherapy in group 2.
In the study, overall and disease-free survival between these two groups were investigated. In

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

Results: The mean age of the patients was 56 (32-85), and the mean follow-up period was 35
(1-100) months. While neoadjuvant chemotherapy was applied to 36 of 119, 83 patients were

primary underwent surgery.

The 5-year overall survival was 51.7% (56.3 months) in the neoadjuvant group and 73.5% (79.2
months) in the primary surgery group (p=0.03). Disease-free survival was 48.2% (49.2 months)
in the neoadjuvant group, while this rate was 61.4% (67.7 months) in the primary surgery group
(p=0.17). The overall survival rate of the primary surgery group was significantly higher than that

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

Conclusion: In our study, 2 different treatment modalities applied in patients with cervical cancer
were compared, and it was determined that the overall survival rate in patients who had pri-
marily radical hysterectomy and lymph node dissection was statistically better than those who
underwent radical hysterectomy and lymph node dissection after neoadjuvant chemotherapy.
Neoadjuvant chemotherapy treatment is not a standard treatment in patients with locally advan-
ced cervical cancer, and it was found that it had no effect on overall and disease-free survival in
our study. Neoadjuvant chemotherapy was found to have an effect on lymph node involvement

and tumor diameter.

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

Servikal kanser en sik goriilen jinekolojik maligniteler igerisin-
de Uglncl siradadir. Globacan 2020 verilerine gore insidansi
604.107°dir (1). Yasam boyu servikal kansere yakalanma riski
%0,7 ve median gériilme yasi 50°dir (2, 3)

Lokal ileri evre servikal kanser vakalarinda ise standart tedavi
konkomitan cisplatin ve radyoterapi ile brakiterapidir (4) (5) .
Neoadjuvan kemoterapi tedavisi standart oimayip ézellikle evre
1B2 ve 2B hastalar igin alternatif tedavi olarak sunulmustur (2)
(6) (7). 1990lardan itibaren neoadjuvan kemoterapi tedavisiyle
ilgili bircok calisma yapilmisgtir.

Neoadjuvan kemoterapi tedavisinin timor boyutunu, stromal
invazyon derinligini, parametrial tutulumunu, lenfovaskuler alan
invazyonunu ve lenf nodu metastazini azalttigi saptanmistir (2,
5) (7) (8) (9), fakat yine de genel sagkalima etkisinin bulun-
madi§i gosterilmistir (8, 9). Neoadjuvan kemoterapi tedavisine
yanitsiz olgularda progresyon gdrilmesi ise tedavi slresinin
uzamasina neden olmustur. Hematolojik yan etkiler ise neoa-
djuvan kemoterapinin diger dezavantajidir. Neoadjuvan kemo-
terapide etkinligi gosterilmis ve yaygin olarak kullanilan platin
bazli rejimdir (8) .

Calismamizin amaci lokal ileri evre serviks kanseri ta-
nis1 almis neoadjuvan kemoterapiden sonra cerrahi uygulanan
hastalar ile primer olarak cerrahi yapilan hastalarin genel ve
hastaliksiz sagkalim oranlarini karsilastirmakti. Ayrica neoa-
djuvan kemoterapinin cerrahi sonrasi patolojik bulgulara olan
etkisi incelendi.

GEREG VE YONTEM

Bu galisma Subat 2007- Ocak 2015 tarihleri arasinda Bagkent
Universitesi Ankara Hastanesi Kadin Hastaliklari ve Dogum
Ana Bilim Dali Jinekolojik Onkoloji Bélimiinde retrospektif ola-
rak ylrGtilmastir. Subat 2007 ile Ocak 2015 tarihleri arasinda
tedavi edilen evre 1B2,2A1,2A2 serviks kanserli hastalar aras-
tirma kapsamina alindi. Calisma retrospektif, iki gruplu ve tek
merkezli olarak tasarlandi.

Hastalar merkezimizde jinekolojik muayene, patoloji sonuglari
ve goriintileme yéntemleri (MR, CT ve PET) ile beraber deger-
lendirildi. TGm&r boyutlar, lenf nodu tutulumlari ile parametrium
tutulumu gdriintileme metodlarindan kaydedildi. ileri muayene
gerektiren hastalarda genel anestezi altinda pelvik muayene
yapildi. Postoperatif patolojik bulgular ve timér boyutlari ise
patoloji raporlarindan kaydedildi.
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Hastalarin timi FIGO 2009 evre 1B2,2A ve 2Bidi. Klinik ev-
relendirme sonrasi olgular 2 gruba ayrildi. 36 olguya cerrahi
oncesi neoadjuvan kemoterapi planlandi. 83 hastada primer
cerrahi karari alindi. Neoadjuvan kemoterapi, cerrahi dncesin-
de 3 hafta arayla 3 kiir olarak sekilde uygulandi. ilag olarak
Paklitaksel, Sisplatin ve Karboplatin verildi. Toplam 119 has-
taya Radikal histerektomi ile bilateral pelvik ve paraaortik lenf
nodu diseksiyonu yapildi. Cerrahi sonrasi yapilan patolojik de-
gerlendirmede yliksek risk faktdri bulunan hastalara adjuvant
tedavi kemoradyasyon veya radyoterapi eklendi.

Calismamizda hastaliksiz sagkalim ameliyat tarihi ile belge-
lenmis ilk nlks arasindaki stire olarak tanimlandi. Genel sag
kalim ise ilk tani tarihi ile son vizit arasindaki sure olarak 6Igul-
du. Olgularin cerrahi sonrasi takipleri ilk bir sene igerisinde iki
ayda bir, bir sene  sonrasi Ui¢ ayda bir ve sonraki senelerde 6
ayda bir pelvik muayene, smear testi ve goriintileme ile deger-
lendirme seklinde planlandi.

ISTATIKSEL ANALIZ:

Arastirma verisi “SPSS (Statistical Package for Social Scien-
ces) for Windows 22.0 (SPSS Inc, Chicago, IL)” araciligiyla
bilgisayar ortamina ylklendi ve degerlendirildi. Tanimlayici
istatistikler ortalamazstandart sapma, ortanca (minimum-mak-
simumu), frekans dagilimi ve ylizde olarak sunuldu. Kategorik
degiskenlerin degerlendirmesinde Pearson Ki-Kare Testi, Ya-
tes Dlzeltmeli Ki-Kare Testi, Fisher’in Kesin Testi ve McNemar
Testi uygulandi. Degiskenlerin normal dagilima uygunlugu gor-
sel (histogram ve olasilik grafikleri) ve analitik yontemler (Kol-
mogorov-Smirnov/Shapiro-Wilk Testi) kullanilarak incelendi.
Normal dagilima uymayan degiskenler igin; iki bagimsiz grup
arasindaki anlamliliklarda Mann-Whitney U Testi, iki bagimli
grup arasinda Wilcoxon isaretli Siralar Testi istatistiksel yon-
tem olarak uygulandi. Sagkalimin tek degiskenli analizlerde
incelenmesi Log Rank testiyle yapildi. Cok degiskenli analizde
onceki analizlerde belirlenen olasi faktorler kullanilarak sagka-
limi dngdrmedeki bagimsiz etkenler Cox regresyon analizi kul-
lanilarak incelendi. Sagkalim hizlari Kaplan-Meier yéntemiyle
hesapland. istatistiksel anlamlilik diizeyi p<0,05 olarak kabul
edildi.

BULGULAR

Ortalama yas 56 (32-85), ortalama takip sresi 35(1-100) ayd.
Serviks biyopsilerinin %89,8'i (n=88) squamoz hiicreli kanserdi.
Ortalama eksize edilen pelvik lenf nodu sayisi 29, paraaortik
lenf nodu sayisi ise 10 idi.
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Neoadjuvan kemoterapi alan hastalar ile primer cerrahi uygulanan hastalar arasinda invazyon derinligi, parametrium invazyonu ve
parametrial cerrahi sinir tutulumu arasinda farkllik yoktu (p=0.16, p= 0.20, p=0.99). Lenfovaskiller invazyon, vajen ve vajinal cer-
rahi sinir tutulumlari her 2 grupta benzerdi (p=0.43, p=0.20, p=0.25). Ayrica lenf nodu tutulumu, adjuvan tedavi alma durumu, niiks
ve grade 3-4 komplikasyonlar oranlarinda iki grup arasinda benzerlik bulunmaktaydi (p= 0.76, p=0.25, p=0.39, p=0.76) (Tablo 1).

Tablo 1: Olgularin Patolojik Sonuglari

Grupl(neoadjuvan tedavi almayan) Grup2(neoadjuvan tedavi alan) p degeri
(n=83) (n=36)
Yas 56 (32-81) 56,5 (32-85) 0,488
Takip siiresi (ay) 35 (1-100) 35 (1-100)

Hastaliksiz ve genel sag kalimi etkileyen faktorlerin belilenmesine yonelik yapilan cox regresyon analizi sonucu, neoadjuvan
tedavi alma durumunun, parametrium, vajen ve lenf nodu tutulumunun genel sag kalimi etkileyen risk faktorleri oldugu gorildu.
Hastaliksiz sag kalim hizini ise; lenf nodu tutulumunun etkiledigi gorildi (Tablo 2,3).

Tablo 2: Hastaliksiz Sagkalim Etkileyen Faktorlerin Belirlenmesine Yonelik Tek ve Gok Degiskenli COX Regresyon Analizi

Faktor Univaryant Analiz Multivaryant analiz
P value HR 95 CI P degeri

NACT 0.1 1,57 0,84-2,91 0,155
Parametrial tutulum 0,057 1,74 0,69-4,37 0,240
Vajen invazyonu 0,128 1,50 0,75-3,02 0,250
Lenf nodu invazyonu 0,039 1,84 0,98-3,46 0,057
Yas 0,765

Gravida 0,601

Parite 0,380

Sigara 0,231

Histology 0,731

Invazyon derinligi
>%50 vs  <%50 0,909

Tam kat vs <%50

0,813
LVSI 0,173
Adjuvan

0,204
Tedavi

Tablo 3: Genel Sagkalimi Etkileyen Faktérlerin Belirlenmesine Yonelik Tek ve Cok Degiskenli COX Regresyon Analizi

Faktor Univaryant analiz Multivaryant analiz

P value HR 95 CL P degeri
NACT 0,041 2,21 1,04-4,70 0,039
Parametnial tu- | 0,002 1,74 0,69-4,37 0,240
tulum
Vajen invazyo- | 0,016 1,73 0,78-3,89 0,178
nu
Lenf nodu 0,003 2,16 0,89-5,21 0,089
invazyonu
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Yas 0,440
Gravida 0,622
Parite 0,730
Sigara 0,826
Histoloji 0,757
Invazyon derin-
ligi
0,787

>%50 vs
<450 0,487
Tam kat vs
<%350
LVSI 0,060
Adjuvan 0,925
Tedavi

Neoadjuvan tedavisi dncesinde lenf nodu tutulumu olan 22 hastanin %50,0'inda (n=11) tedavi sonrasinda da tutulum varken
tedavi 6ncesi lenf nodu tutulumu olmayan 14 hastanin %85,7’sinde (n=12) tedavi sonrasi lenf nodu tutulumu yoktu. Neoadjuvan
tedavi 6ncesiyle sonrasi arasinda lenf nodu tutulum durumu agisindan istatistiksel olarak fark saptandi (p=0,022). Tedavi 6ncesi
lenf nodu tutulumu olan hasta sayisi tedavi sonrasi yari yariya azalmisti. Diger taraftan neoadjuvan tedavi 6ncesi ve sonrasi
parametrium ve vajen tutulumu agisindan anlamli bir fark saptanmadi (p>0,05) (Tablo 4).

Tablo 4. Neoadjuvan Tedavi Oncesi ve Sonrasi Bazi Klinik Ozelliklerin Dagilimi

(N=36) Neoadjuvan Tedavisi Sonrasi
Yok Var P
Say1 (%*) Say1 (%*)
Parametrium Tutulumu
Yok 11 (78,6 3(21,4
0 (78.6) (21.4) 0,057
Var 11 (50,0) 11 (50,0)
Neoadjuvan Vajen Tutulumu
Tedavisi On- Yok 17 (73,9) 6 (26,1) 0701
cesi Var (iist 1/3) 8(32,0) 5(38.,5) ’
Lenf Nodu Tutulumu
Yok 12 (85,7 2 (14,3
0 (85.7) (14,3) 0.022
Var 11 (50,0) 11 (50,0)

*Satir ylizdesi

Neoadjuvan tedavi alan hastalarin tedavi 6ncesi tumor ¢api ortancasi 4,5 (0,5-8,6) cm iken tedavi sonrasi 3 (1-11) cm'ydi. Hastala-
rin tedavi dncesi ve sonrasi arasinda timér ¢api agisindan istatistiksel olarak anlamli fark saptandi (p=0,004). Kemoterapi sonrasi
tiimdr gapi tedavi 6ncesine gore anlamli olarak azalmisti.

Hastalarin 5 yillik genel sag kalim hizi %67,6, hastaliksiz sag kalim hizi ise %57,2'ydi (Sekil 1). Hastalarin ortalama genel sag
kalim ve hastaliksiz sag kalim stireleri sirasiyla 74,6 (%95 GA:67,2-82,0) ve 63,8 (%95 GA:55,7-71,8) ayd.

incelenen hastalarda 5 yillik genel sagkalim hizi neoadjuvan tedavi aimayan grupta %73,5 iken neoadjuvan tedavi alan grupta bu
oran %51,7 idi. 5 yillik hastaliksiz sagkalim suresi ise neoadjuvan tedavi almayan grupta %61,4 iken tedavi alan olgularda bu oran
%48,2'ydi. Neoadjuvan tedavi almayanlarin ortalama genel sagkalim stresi 79,2 (%95 GA:71,1-87,3) ay, hastaliksiz ortalama
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sag kalim sresi 67,7 (%95 GA:58,4-77,1) ay iken neoadjuvan
tedavi alanlarin ortalama genel sag kalim

stiresi 56,3 (%95 GA:43,4-69,1) ay, hastaliksiz ortalama sag
kalim stresi 49,2 (%95 GA:36,3-62,1) ay idi.

Neoadjuvan tedavi alanlar ile almayanlarin genel sag kalim hiz-
lar arasindaki fark istatistiksel olarak anlamliyken (p=0,036),
hastaliksiz sag kalim hizlari benzerdi (p=0,170). Neoadjuvan
tedavi almayanlarin genel sagkalim hizi alanlardan anlamli ola-
rak yuksekti

Sekil 1: Neoadjuvan Tedavi Alma Durumuna Gére Genel ve
Hastaliksiz Sagkalim Hizlari
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TARTISMA

Calismamizdaki bulgulara gore neoadjuvan kemoterapi alan
grup ile almayan grup karsilastinidiginda alan grubun genel
sagkalimi 56,3 hastaliksiz sagkalimi 49,2 ay olarak, almayan
grubun ise genel sagkalimi 79,2 hastaliksiz sagkalimi 67,7 ay
olarak bulunmustur. Neoadjuvan kemoterapi tedavisinin genel
ve hastaliksiz sagkalima etkisi istatiksel olarak gosterilememis-
tir. Neoadjuvan kemoterapi tedavisi alan hastalarin genel sag-
kalimi anlamli olarak daha dislk bulunmustur.

Japon jinekolojik onkoloji grubunun lokal ileri evre servikal
kanser vakalarinda yapti§i ¢alismada calismamizda oldugu
gibi neoadjuvan kemoterapi sonrasi cerrahi yapilan ve primer
tedavi olarak cerrahi yapilan 2 grup toplam 134 hasta karsilas-
tinimistir. Bu galismadan farkli olarak kemoterapi rejimi olarak
BOMP (bleomisin, vinkristin, mitomisin, sisplatin) tedavisi uygu-
lanmistir. Calismada 2 grup hasta arasinda bizim ¢alismamiz-
dan farkli olarak 2 grup arasinda genel sagkalimda anlamli bir
fark bulunamamistir (10) .

2270 hastanin incelendigi bir meta-analizde neoadjuvan kemo-
terapi sonrasi operasyon ile kemoradyasyon tedavisi kargilagti-
riimis olup bu vakalarda da neoadjuvan kemoterapi tedavisinin
genel sagkalima herhangi bir fayda saglamadigi belirtilmigtir
(11). 2158 olgunun degerlendirildigi bir baska meta-analizde
ise neoadjuvan kemoterapinin daha uzun hastaliksiz sagkalim-
la iliskisinin gdsterilemedigi fakat yine de lokal ileri evre servikal
kanserde kabul edilebilir oldugundan bahsedilmistir. Ayni me-
ta-analizde neoadjuvan kemoterapi tedavi kararinin cerrahin
tecrube ve Klinik gérlistine gore alinmasi gerektiginden bahse-
dilmistir (7).

Lenf nodu tutulumu servikal kanser icin en 6nemli prognostik
fakt6rlerden biri olmakla beraber hem hastaliksiz hem de genel
sagkalimi etkiledigi gbsteren birgok calisma ve yayin mevcut-
tur. Calismamizda neoadjuvan tedavi éncesi ve sonrasinda
parametrium, vajen, lenf nodu tutulumlari ve timér ¢aplari kar-
silagtinimis olup, lenf nodu tutulumlari agisindan anlamli fark
bulunmustur. Literaturde ¢alismamiza benzer olarak neoad-
juvan kemoterapi aldiktan sonra radikal histerektomi yapilan
vakalarda, lenf nodu tutulumunun ve mikrometastazlarin azal-
digini belirten calismalar vardir (5) (12). Lenf nodu tutulumunun
serviks kanserindeki dnemi agisindan neoadjuvan kemoterapi-
nin lenf nodlarina olan etkisinin daha blyiik prospektif vakalarla
incelenebilir.
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Lokal ileri servikal kanser tanili 219 hastanin incelen-
digi bir calismada neoadjuvan kemoterapi sonrasi cerrahi ile
primer cerrahi secenegi karsilagtirimis ve aragtirmamizdan
farkli olarak lenfovaskuler alan tutulumunun ve derin stromal
invazyonun neoadjuvan kemoterapi alan grupta anlamli olarak
daha dustik oldugu g6zlenmistir (8). Benzer olarak ise genel ve
hastaliksiz sagkalim arasinda anlamli bir fark bulunamamistir.
Patolojik parametrelere etki etse de neoadjuvan kemoterapinin
sagkalim faydasi gosterilememistir.

Cinde yapilan 163 vaka igeren bir calismada 72 hastaya cerrahi
uygulanmis, 91 hastaya ise neoadjuvan kemoterapi sonrasin-
da cerrahi uygulanmig, bu 2 grup arasinda komplikasyonlar
acisindan bir fark bulunamamistir. Ayni sekilde bu ¢alismada
da komplikasyon oranlarinda istatiksel agidan fark bulunama-
mistir (5). Galismamizda median takip stresi 35 aydi. Hasta-
larin daha uzun takip sireleri ile degerlendiriimesi uzun dénem
komplikasyonlarin farkedilmesini saglayabilir.

Bu ¢alismanin limitasyonlari tek merkezli ve retrospektif bir ¢a-
lisma olmasidir. Vaka sayisinin az olmasi diger bir dezavan-
tajdir. Arastirmamizin glglii taraflari ise kemoterapi rejimlerinin
homojen olmasi ve tlim hastalarin ayni ve deneyimli jinekolog
onkolog tarafindan muayene edilip degerlendiriimesidir.

SONUGC

Neoadjuvan kemoterapi segilmis vakalarda giincel olarak diin-
yada ve lilkemizde kullaniimakla birlikte bu ¢alismada lenf nodu
tutulumuna ve timér ¢aplarina anlamli bir etkisi bulunmakla bir-
likte, calismada genel ve hastaliksiz sagkalima etkisi bulunana-
migtir. Bu ¢alismada olgu sayilari sinirlidir, daha kesin sonuglar
elde edebilmek igin daha genis ¢apta calismalara gereksinim
vardr.
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Amag: Polikistik over sendromlu (PKOS) kadinlarin yaklasik %70’inde instilin direnci ve buna
bagl metabolik bozukluklar vardir, ancak instilin direncine yol agan altta yatan mekanizma bi-
linmemektedir. Betatrofin, karacigerde ve yag dokusunda eksprese edilen ve insilin direnci ve
B-hiicre proliferasyonu ile ligkili oldugu bulunan bir proteindir. Bu ¢alismanin amaci, PKOS olgu-
larinda dolagimdaki betatrofin diizeyini degerlendirmek ve obezite ve insilin direnci ile iliskisini

aragtirmaktir.

Yéntemler: Bu prospektif kesitsel calismada, ELISA test kitleri kullanilarak normo-agjirlikli 35
tane PCOS vakasinda ve 38 tane fazla kilolu/obez PCOS vakasinda (BMI=25) dolasan be-
tatrofin seviyeleri dlglldi. Betatrofin seviyeleri, antropometrik élglimler, aglik kan sekeri, glikoz
yiiklemesinden 2 saat sonra kan sekeri ve insilin direncinin homeostaz modeli degerlendirmesi

(HOMA-IR) degerleri karsilastirild.

Bulgular: Normal agirlikli PKOS grubunun dolasimdaki betatrofin diizeyleri asin kilolu/obez
PKOS grubuna gére anlamli derecede yiiksek bulundu (p=0,023). Betatrofin ve HOMA-IR sevi-
yeleri arasinda anlamli bir iligki yoktu.

Sonug: Betatrofin, asir kilolu/obez grupta normo-agirlikli PKOS grubuna gore anlamli derecede
diistik bulundu. Betatrofinin PKOS ve insiilin direncindeki rolii yeterince aydinlatilamadigindan

PKOS hastalarinda instilin direncinin iyi bir dngoriiclisti olmadigi sdylenebilir.

Anahtar Kelimeler: Betatrophin; PCOS; obesite; insulin direnci; metabolik sendrom.

ABSTRACT

Objective: About 70% of women with polycystic ovary syndrome (PCOS) have insulin resistance
and related metabolic disorders but the underlying mechanism leading to insulin resistance re-
main unknown. Betatrophin is a protein expressed in the liver and adipose tissue that has been
found to be related to insulin resistance and B-cell proliferation. The aim of this study is evaluate
the circulating betatrophin level in PCOS cases and to investigate its relationship with obesity

and insulin resistance.

Methods: In this prospective cross-sectional study circulating betatrophin levels were measured
in 35 PCOS cases with lean and 38 overweight/ obese PCOS cases (BMI=25) using spesific
enzyme-linked immunosorbent assay kits. Betatrophin levels, antropometric measurements,
fasting blood glucose, 2 -hour post-glucose load blood glucose and homeostasis model as-

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

Results: Circulating betatrophin levels of the lean PCOS group were found to be significantly
higher than the overweight/obese PCOS group (p=0.023). There were no significant association

between betatrophin and HOMA-IR levels.

Conclusions:Betatrophin was found to be significantly lower in the overweight/obese group than
in the lean PCOS group. Since the role of betatrophin in PCOS and insulin resistance has not
been sufficiently clarified, it can be said that it is not a good predictor of insulin resistance in

PCOS patients.

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

PCOS is the most common endocrine disorder in the fertile fe-
male age group and hyperandrogenism,oligoanovulation, and
polycystic ovarian morphology are the main features of dise-
ase(1,2). These features are related to future metabolic risks
for the patient such as obesity, insulin resistance (IR), glucose
intolerance, diabetes and metabolic syndrome (3-5). The pat-
hogenesis of PCOS is not clear today. According to studies,
insulin resistance and hyperinsulinemia have been found toget-
her in obese PCOS. (3,4,6). Insulin resistance is thought to be
responsible for hormonal and metabolic disorders observed in
PCOS. PCOS has two phenotypes, obese and normal weight,
the latter being a much less common presentation of the synd-
rome(7).

Betatrophin is a protein originated from liver and adipose tissue
known in the following names refeeding-induced fat and liver
protein-RIFL (8, 9), lipasin (8,10) or atypical angiopoetin-like
protein 8 (ANGPLTS8) (8,11). It is a novel glucolipid metabolic
regulation factor and plays a key role in insulin metabolism by
controlling beta cell proliferation in pancreatic beta cell islets in
mice (3,12). Itis also related with glucose homeostasis and lipid
metabolism by taking dual roles (13,14). In humans, the role
of betatrophin in glucose metabolism is controversial. Several
reports indicated that betatrophin levels were increased in insu-
lin resistance (8), obesity and type 2 diabetes (15-18) whereas
other data claims the opposite (19,20). Betatrophin was also
investigated in PCOS patients in comparison with non-PCOS
healthy women (18,20-21). Most of the studies and a current
meta-analysis (22) revealed the betatrophin levels increased
in PCOS patients as compared to non-PCOS cases and these
sudies showed a positive correlation between serum betatrop-
hin concentration and HOMA-IR in women with PCOS (20). On
the contrary some other studies showed that a negative cor-
relation between fasting serum betatrophin concentration and
HOMA-IR (23).

The aim of the present study was to compare the serum be-
tatrophin levels in patients with overweight/obese and normal
weight PCOS and and to investigate the relationship between
betatrophin and insulin resistance.

MATERIALS AND METHOD

A total of 73 reproductive age women with PCOS according
to 2003 Rotterdam ESHRE/ASRM PCOS Consensus Works-
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hop Group diagnostic criteria were included in this prospec-
tive cross-sectional study(24). Patients were recruited from
the Reproductive Endocrinology Clinic of Zekai Tahir Burak
Women’s Health and Research Hospital. This study was ap-
proved by the Institutional Review Board of the aforementioned
hospital. Informed consent was obtained from every included
patient.

Exclusion criteria included the following: Pregnancy and breast-
feeding, morbid obesity, an additional systemic disease (i.e.,h-
yperprolactinemia, thyroid dysfunction, hypertension, liver or
kidney diseases, cardiovascular disease, dyslipidemia, type 1
or type 2 diabetes, chronic or acute infection within the previ-
ous 30 days), smoking, and using hormonal contraception or
antiandrogen therapy.

The patients were divided into two groups according to their
BMI values : Group 1 consisted of lean (BMI<25 kg/m2) PCOS
cases (n=35) and Group 2 (n=38) consisted of overweight/obe-
se (BMI= 25 kg/m2) PCOS cases.

Waist-to-hip ratio(WHR), fasting blood glucose (FBG) and fas-
ting insulin(F1), serum betatrophin concentrations at baseline
were estimated. Blood samples were obtained after fasting
overnight for at least 10 hours.

The modified Ferriman Gallwey score for the detection of hirsi-
tismus was obtained in all patients. A score of 8 and above was
considered significant for hirsutmus(25,26).

A 2-h oral glucose tolerance test was used to evaluate impaired
fasting glucose (IFG) and impaired glucose tolerance (IGT) that
reveals the presence of IR in clinical practice. After a 12-h over-
night fasting, participants ingested 75 g glucose, and glucose
and insulin concentrations were determined at baseline and af-
ter 120 min. Fasting glucose was measured using a glucose
oxidase assay. Impaired glucose tolerance (IGT) was defined
as two-hour glucose levels of 140 to 199 mg/dL. Insulin was
measured by the immunoradiometric method.

Homeostasis model assessment insulin resistance (HOMA-IR)
was calculated using this formula: fasting glucose (mg/dL) x
fasting insulin (mU/L)/405. A HOMA-IR value of 2,5 was taken
as a cut-off point (27). All results were compared between the
groups.

Fasting maternal blood samples were obtained from the mot-
her in the form of venous blood . Serum samples were
separated by centrifugation at 5000 revolutions/min (2236 g) for
10 min within 15-20 min of blood sampling. They were frozen
immediately and kept at -80 [C until final analysis.



Serum betatrophin levels was detected by enzyme-linked im-
munosorbent assays (CHEMWELL 2900, ALGEN, ELISA)
using commercially available kit (Human betatrophin, YL Biont,
ELISA.) in duplicate. Results were reported as ng/L. Intraassay
and interassay %CV (Coefficient Variation) values are given as
<8%, <10%, respectively.

Statistical Analysis

Statistical analyses were perfrmed with IBM SPSS (Statisti-
cal Package for Social Sciences) software, version 21.0 (ht-
tps://www.ibm.com/support/pages/how-cite-ibm-spss-statis-
tics-or-earlier-versions-spss). The normality of the data was
evaluated for all of the quantitative variables by using the
Kolmogorov-Smirnov test, and the descriptive statistics were
expressed as the MeanzStandard deviation or median (min-
max). When the data were not normally distributed, a Mann—
Whitney U test was used to compare the two groups. The com-
parison between the categorical variables was performed using
the Chi-square test and p<0.05 was accepted as significant.
Multiple Lineer Regression analisis was used to determine
the variables affecting betatrophin. In this regression model,
betatrophin was taken as the dependent variable. Age, WHR,
HOMA-IR, BMI and IGTT were taken as independent variables.

Power analysis was performed using G-power software
(G-power v3.1.9.2, Universitat Kiel, Kiel, Germany). Difference
between two independent means (two groups) power analysis
demonstrated that we achieved a power of 0.80 with a 5% level
of significance. Accordingly, 35 patients from each group were
sufficient. This analysis was performed between the two groups
using comparison of the Betatrophin values.

RESULTS

A total of 73 cases were included. Mean age, BMI and WHR
values of participants were 23.6+4.4 years, 26.11+5.3 kg/m2
and 0.92+1,05 respectively; mean total testosterone concent-
ration, mean baseline plasma glucose concentrations, mean
blood glucose values of 2 -hour post-glucose load and mean
HOMA-IR values were 0,57 0,2 ng/mL, 92.5+7.5 mg/dl,
107+23.6 mg/dl and 2.6£0.5, respectively. Mean betatrophin
level and were found 10411148 ng/L. Only 20% of the all cases
had a mFG score of 8 and above.

When the groups were compared, subjects with overweight/
obese PCOS had a significantly higher FI, plasma glucose of 2
-hour post-glucose load, HOMA-IR and WHR values. The cir-
culating betatrophin concentration was higher in the lean PCOS
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patients than in overweight/obese PCOS patients (691,8+996
ng/L vs 1421,4+1279 ng/L, p=0.023).The clinical and biochemi-
cal characteristics of the studied groups are presented in Table
1.

Table 1. The clinical and biochemical characteristics of the stu-
died groups

Overweight/obese

Mean+SD Lean PCOS
PCOS P value
(n=35)
(n=38)
Age(year)
22,26 +3,9 24,7+ 4,5 0,016
WHR
0,8+ 0,2 1,02 £1,5 0,000
FBG (mg/dl) 90 +7,2 93 +£7,6 0,140
FI(mIU/mL) 9,2+3.3 13,6+8,9 0,005
2-hour post-glucose load
blood glucose (mg/dl) 98 £19,6 114+24,7 0,004
HOMA-IR
2,1£0,8 3,1£2,1 0,008
0,023
Betatrophin(ng/L) 1421,4+1279 691,8+996

SD: Standard deviations;BMI: Body mass index; WHR: Waist/Hip Ratio;FBG: Fasting
Blood Glucose;
FI: Fasting msulin; HOMA-IR: Homeostasis Model Assessment-Insulin resistance

Clinical indexes with significant differences (P < 0.05) are in bold.

To further explore the association of plasma betatrophin level
with metabolic characteristics, groups were divided into two su-
b-groups according to WHR, 2-h post-glucose load blood glu-
cose and HOMA-IR values. In 80 % of the overweight/obese
PCOS group, WHR was above 0.85. Comparison of the WHR,
2-hour post-glucose load blood glucose and HOMA-IR values
in normal weight and overweight/obese PCOS are presented
in Table 2.
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Table 2. Comparison of the WHR, 2-hour post-glucose load blo-
od glucose and HOMA-IR values in normal weight and overwe-
ight/obese PCOS

Overweight/obe-|
Lean PCOS
se PCOS P value
(n=35)
(n=38)
Waist-to-hip ratio
<0.85
58.5% (n=31) | 41.5% (n=22)
>0.85 0.008
20% (n=4) 80% (n=16)
2-hour post-glucose load
blood glucose (mg/dl)
<140
50.8% (n=33) | 49.2% (n=32)
>140 0.264
25% (n=2) 75% (n=6)
HOMA-IR
52,63 % (n=20)
<23 68,57% (n=24)
>2.5
47,37 %(n=18) | 0.250
31,43 % (n=11)

HOMA-IR: Homeostasis Model Assessment-Insulin
resistance  P-values in bold are statistically significant (p<0.05)

It was found that there was no statistically significant difference
in circulating betatrophin levels of those with WHR below and
above 0.85 (p=0.097). In terms of serum betatrophin concentra-
tions, no significant association was found between those with
2 -hour post-glucose load <140 and those with 2140 (p=0.230).
There was no significant association between HOMA-IR values
(below and above 2.5) and circulating betatrophin concentra-
tions (p=0.420). Associations of clinical and laboratory para-
meters with serum betatrophin concentration are presented in
Table 3.

Table 3. Association of evaluated parameters with serum betat-
rophin concentration

Mean+SD Serum betatrophin con- | P
centration value
(ng/L)

Waist-to-hip ratio 1214+1249 97

<0.85(n=53) 583+892

>0.85 (n=20)

2-hour post-glucose load 1090+1214 230

blood glucose (mg/dl) 647+946

<140 (n=65)

>140 (n=8)

HOMA-IR 12901379 420

<25 (n=44) 877.9+1032

>25 (n=29)

BMI(kg/m2) 14211279 23

<25 (n=35) 6914996

>25 (n=38)

Considering all the other factors affecting circulating betatrop-
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hin concentration according to Anova regression analysis, it
was concluded that serum betatrophin concentration decrea-
sed with increasing age and WHR (p = 0.008 and p = 0.049,
respectively). The variables affecting circulating betatrophin
concentration are presented in Table 4.

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

Standardized
P values
Coefficients
Age -.326 0.008
2-hour post-glucose
load blood glucose
.000 0.999
(mg/dl)
HOMA-IR 176 0.137
WHR -.236 0.049
BMI(kg/m?) -.008 0.952

P-values in bold are statistically significant (p<0.05)

DISCUSSION

In the present study, circulating betatrophin concentrations
were found significantly lower in the overweight/obese PCOS
group compared to the lean PCOS group. Additionally, circu-
lating betatrophin concentrations in groups were found similar
according to the FBG, 2-hour post-glucose load blood glucose,
HOMA-IR and WHR values. Considering all the factors affe-
cting circulating betatrophin concentration, it was found that
serum betatrophin concentration correlates only with age and
WHR.

Previous studies have shown that betatrophin, a protein-de-
rived hormone produced from liver and adipose tissue, plays
a role in insulin secretion by pancreatic islet cell induction
(28,29). In addition, betatrophin is not only involved in glucose
metabolism but also in lipoprotein metabolism(28,30). In animal
studies, betatrophin was found to increase insulin production
and regulate glucose metabolism by beta cell proliferation (28)
and circulating betatrophin was found to be higher in patients
with type 2 diabetes (31,32). In the gestational diabetes group,
betatrophin was found to be high in the third trimester if the



pregnant were overweight (33,34).

According to the in vivo and in vitro studies it has been emp-
hasized that the regulation of betatrophin is a useful marker for
insulin resistance and metabolic diseases (21). Circulating be-
tatrophin has also been examined in PCOS patients. Available
studies in the literature have reported conflicting results with
elevated (18,20), decreased or similar (8,21) serum concentra-
tions of betatrophin in PCOS patients as compared to controls.

In some studies, serum concentration of betatrophin has been
found to be associated with IR and metabolic syndrome in
PCOS patients regardless of being obese or lean (8,35). On
the contrary, in the study of Kahraman et al., it was stated that
in PCOS patients had no relation to insulin resistance and cir-
culating betatrophin concentration Conversely, in the study of
Kahraman et al., no significant relationship was found between
serum circulating betatrophin and insulin resistance (1). In a
different study exploring the association of betatrophin levels
with metabolic parameters in lean and overweight/obese wo-
men with and without PCOS, it was found that betatrophin
level was higher in lean PCOS with compared to overweight/
obese PCOS. The authors were stated that the reason for this
contradictory situation may be due to different metabolic types
of PCOS(3). As a result of a current meta-analysis of 11 stu-
dies, circulating betatrophin was significantly higher in PCOS
patients than non-PCOS controls most likely regardless of lean
or obese BMI (22).

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

Since betatrophin levels were found to be different in patients
with PCOS compared to normal individuals in previous studies,
we only included obese and normal weight patients with PCOS
in this study. Furthermore, based on the hypothesis that the
dominant expression site of betatrophin is in adipose tissue, we
divided our study population into two groups according to their
BMI values and compared lean and overweight/obese PCOS
cases. As a result of our study, betatrophin concentration was
found to be statistically significantly lower in the overweight/
obese PCOS group compared to the lean group. Similarly, in a
prospective cross sectional study, it was stated that significantly
higher plasma betatrophin levels in lean PCOS compared with
overweight/obese PCOS( 3).

43

The IR in patients with PCOS is closely associated with an
increase in the amount of abdominal fat and overweight. In
our study, 2-hour post-glucose load blood glucose, FI and
HOMA-IR values were significantly higher in the overweight/
obese group Circulating betatrophin levels were found signi-
ficantly lower compared to the lean group. Additionally, circu-
lating betatrophin levels were found similar in the subgroup
of PCOS patients having HOMA-IR = 2.5 and HOMA-IR<2.5.
Multiple linear regression analysis revealed that WHR and age
were independently associated with betatrophin levels in our
studied group. In the study of Li et al., the circulating betat-
rophin levels were found to be negatively correlated with WHR
and HOMA-IR in PCOS group (3). Based on the results of a
current meta-analysis that included the aferomentioned study
(22) statistical significance was not achieved according to be-
tatrophin levels in obese and lean PCOS. Inconsistent with the
results of our study, in this meta-analysis circulating betatrophin
levels were found significantly higher in the subgroup of stu-
dies with PCOS patients having HOMA-IR >2.5 and this results
was interpreted as possibility of association between increased
betatrophin and IR in PCOS. As a result of a study, authors
were shown that a significant increase of circulating betatrophin
in untreated IR women and different effects of elevated insulin
on betatrophin in vivo and in vitro which selected only women
with IR. They were also found that metformin or rosiglitazone
decreases circulating levels and expression of betatrophin (29
). Furthermore in aferomentioned meta-analysis, it was stated
that the significant positive correlations were found betatrophin
with age, free androgen index and free testosterone in PCOS
cases (22) However, other studies in literature have conflicting
results on the correlation between betatrophin and HOMA-IR.

Different opinions in previous studies on betatrophin suggest
that there may be mechanisms of batatrophin that have not yet
been clarified. Since betatrophin is a hormone that secretes
insulin in the pancreas, it is not clear whether increased be-
tatrophin is responsible for glucose intolerance by increasing
insulin, or whether increased insulin reduces betatrophin with a
negative feedback effect in already glucose intolerance. Confli-
cting results regarding betatrophin in obese and normal weight
patients in PCOS complicates the issue. In our study, although
fasting insulin, 2-hour oral glucose loading and HOMA-IR were
found to be statistically significantly higher in the obese group,
it was found that they did not affect betatrophin levels in the
regression analysis.
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The fact that we found betatrophin lower in the obese group in
our study may be considered as the betatrophin-reducing effect
of insulin and HOMA-IR elevation in the obese group with ne-
gative feedback. Although this is not a definitive judgment, it is
a mechanism that comes to mind.

In our study, the decrease in betatrophin in the obese group su-
ggests that the role of betatrophin not only in insulin resistance
but also in fat tissue metabolism may be important. Betatrophin
is not fully understood, the current results of our study may lead
to some interpretations. Weight appears to be a factor influen-
cing betatrophin levels, but it may not be the sole determinant.
Various factors, including hormonal and metabolic aspects, i-
kely contribute to the regulation of betatrophin. The interplay
between weight, PCOS, and betatrophin is a complex area that
requires further research for a comprehensive understanding.
There are contradictory statements on the subject in the lite-
rature. There are many studies that are compatible with our
results (3) and many that are not.

The inconsistency with some other studies in the literature re-
garding the possible relationship between IR and betatrophin
levels may be related to our patient selection criteria. Most of
the patients in our studied group were young, non-hyperand-
rogenic women with a BMI values close to the overweight li-
mit. And also according to the HOMA-IR results, 68,5% of the
lean group and 52,5% of the overweight/obese group were
HOMA-IR <2.5. When 2-hour post-glucose load blood gluco-
se levels were evaluated in terms of demonstrating impaired
glucose tolerance, those with 2140 mg/dl were in only 6 cases
in the overweight/obese group. HbA1c and FAI were not eva-
luated in our study and our study group did not consist of full-
blown PCOS cases. All these factors can be counted among
the limitations of our study.

In conclusion, insulin resistance is at the center of the pathoge-
nesis in PCOS and is responsible for most of the metabolic
complications. According to the limited number of studies and
meta-analysis results circulating betatrophin may be associ-
ated with IR, obesity and dyslipidemia although their results
are contradictory. The relationship between betatarofin insulin
resistance, betatrophin PCOS and insulin resistance, and the
mechanisms related to the relationship between obesity and
PCOS betatrophin have not yet been adequately clarified.In
this respect, it can be said that betatrophin is not a biomarker
to adequately explain insulin resistance in obese and normal
weight PCOS. However, more studies are needed on which of
these have a more significant relationship with circulating be-
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tatrophin.
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Amniyotik sivi embolisi (AFE), yliksek maternal ve fetal mortalite ve morbiditeye sa-
hip obstetrik acil bir durumdur. Prognozu belirleyen en 6nemli faktor erken tani ve
tedavidir. Erken tani ve zamaninda miidahale ile basariyla tedavi edilen bir amniyotik
sivi embolisi olgusunu sunuyoruz.

Fetal bdbrek anomalisi nedeniyle 10 glin dnce trinom drenaji ve kordosentez yapilan
20 yasindaki hastada dogum sirasinda solunum durmasi gelisti ve ardindan vajinal
dogumdan yaklasik 90 dakika sonra yogun kanama meydana geldi. AFE tanimizla
masif kan transfiizyonu, fibrinojen replasmani ve intrauterin balon hizla uyguland.
AFE tanis! klinik olarak ve ayirici tanilar diglanarak konulmustur. Hastamiz, kompli-
kasyonsuz bir sekilde taburcu edildi.

Anahtar Kelimeler: amniyotik sivi embolisi, yiiksek riskli gebelik, maternal risk, do-
gum 6ncesi tani.

BACKGROUND

Amniotic fluid embolism (AFE) is a rare obstetric emergency
that can lead to sudden death. Amniotic fluid and fetal compo-
nents that pass into the maternal circulation activate the mater-
nal complement system, causing an anaphylactic reaction and
as a result, sudden cardiopulmonary collapse and early-onset
disseminated intravascular coagulation (DIC) develops(1, 2).

ABSTRACT

Amniotic fluid embolism (AFE) is an obstetric emergency with high maternal and
fetal mortality and morbidity. The most important factor in determining the prognosis
is early diagnosis and treatment. We present a case of amniotic fluid embolism that
was successfully treated with early diagnosis and intime management.

Respiratory arrest developed during labor in a 20-year-old patient who underwent
urinoma drainage and cordocentesis for fetal renal anomaly 10 days ago and then
profuse bleeding occurred approximately 90 minutes after vaginal delivery. With our
definition of AFE, massive blood transfusion, fibrinogen replacement and intraute-
rine balloon were applied quickly. The diagnosis of AFE was made clinically and
excluding differential diagnoses. She was discharged without complications.

Keywords: amniotic fluid embolism, high risk pregnancy, maternal risk, prenatal di-
agnosis.

Amniotic fluid embolism was first described by Meyer in 1926(3).
The mortality rate is associated with early diagnosis and rapid
resuscitation, and when more than 17 million births and 751
AFE cases in eight countries were analyzed, the overall mater-
nal mortality rate was found to be 20.3%(4). Informed consent
was obtained from the patient to present a case of amniotic
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fluid embolism, which was treated with an early diagnosis and
multidisciplinary approach.

CASE PRESENTATION

The patient was 20 years old, gravida 2, parity 1 and had a
history of COVID-19 infection at the 7th week of her pregnan-
cy. During the fetal ultrasonographic scan, fetal left kidney di-
mensions and parenchymal echo together with a thin-walled,
anechoic cyst of 46x32 mm significantly increased was dete-
cted. Therefore, an invasive prenatal diagnostic procedure
was recommended to the patient, but the patient refused. In
the control examination performed 1 week later, the cyst in the
left kidney was measured as 54x39 mm. Thereupon, urinoma
drainage and cordocentesis were performed after the beta-
methasone dose and there were no early complications due
to the procedure. The patient was admitted to hospital with 4
cm cervical dilatation 10 days after the procedure. Her blood
pressure was 114/66 mmHg, heart rate was 97/min, oxygen sa-
turation (Sp0O2) was 96%, body temperature was 36.5°C, and
fetal heart rate was 120-130/min. Antibiotic and neuroprotective
magnesium treatments were applied to the patient with high
C-Reactive Protein (CRP) and cervical dilation. The patient de-
livered 9 hours after her hospitalization. During the straining,
her breathing became shallow and she lost consciousness.
An Emergency Code was given for the patient who developed
respiratory arrest at 13:50 and then an oropharyngeal airway
was inserted. Oxygen was given at a rate of 12 L/min, she was
monitored and blood analysis was requested. The first venous
blood gas analysis result showed pH 7.27, base excess (BE)
-9.4, lactate 4.06.

Her blood pressure dropped to 62/43 mmHg and Sp02 to 73%.
Within 10 seconds, at 13:50, a 950 gram male infant was deli-
vered vaginally with APGAR scores of 3 and 7 at one and five
minutes, respectively. Following delivery, the placenta and its
appendages were completely separated. Postpartum 10 units
of oxytocin intramuscularly and 20 units of oxytocin infusion
were given intravenously at a rate of 125 ml/hour. Active vagi-
nal bleeding was not observed and the uterus was contracted.
At 13:58, the patient was intubated and taken to the intensi-
ve care unit (ICU). Post-intubation blood pressure was 48/35
mmHg, heart rate was 138/min, SpO2 was 80% and body
temperature was 37.6°C. Fluid resuscitation was started, she
was monitored and blood analysis was requested. The patient
was administered 80 mg of methylprednisolone intravenously
daily for 3 days. Misoprostol was given 2 tablets rectally. Con-
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sidering the possibility of DIC due to the presence of hematuric
urine, 2 g of fibrinogen was given intravenously. Following fluid
resuscitation, systolic blood pressure values increased to 90,
110, 120 mmHg, respectively and SpO2 to 98%. The patient
started to move and it was observed that she had limited range
of motion in her right upper extremity. Upon the normalization
of blood pressure and oxygen saturation values, emergency
Cranial-Thorax-Abdominal Computed Tomography (CT) was
performed on the patient. CT results were evaluated as normal.
During the vaginal examination performed on the patient who
came back to the ICU at 15:25, it was observed that the patient
had excessive vaginal bleeding consistent with DIC. Abdominal
ultrasound was performed, bleeding focus was not observed.
2 units of red blood concentrates (RBCs) and 4 units of freshly
frozen plasma (FFP) were immediately transfused. Another 2
g of fibrinogen was given. An intrauterine balloon was applied
to the patient and the balloon was inflated to 300 cc. Abdomi-
nal ultrasound was repeated and no bleeding was observed.
In the meantime, it was observed that the patient’s bleeding
decreased. A left femoral catheter was inserted into the patient.
COVID PCR was studied and the result was negative. Control
blood tests were repeated and another 2 g of fibrinogen was
given at 16:50 (fibrinogen 0.85 g/dL). Methylergonovine am-
poule was administered intramuscularly. 40 units of oxytocin
infusion were continued at a rate of 50 ml/hour. Broad-spectrum
antibiotic treatment was started due to suspicion of antenatal
subclinical chorioamnionitis. As a result of echocardigraphy at
18:30, the right atrium and ventricle were observed as slightly
dilated. Elevated cardiac markers (troponin | 4213 ng/L, nt-pro
BNP 506 ng/L, CK-MB mass 5.95 ug/L, myoglobulin 158 ug/L)
and changes in electrocardiography (sinus tachycardia and
anterior t negativity) was thought to be secondary to hypoxia
that developed after DIC as a result of the patient’s follow-up.
According to results of the repeated blood test at 18:00, 20
units of cryoprecipitate, 3 units of FFP, 5 ampoules of calcium
and 8 ampoules of potassium were given (fibrinogen 1.08 g/
dL, potassium 2.9 mEg/L, calcium 7.7 mg/dL). 2 units of RBCs
were inserted as a result of the blood tests performed at 20:00
(hemoglobin 7.5 g/dL).

The patient was extubated on the second day. Oxygen was gi-
ven by mask at 6 L/min.

Diffusion magnetic resonance imaging was requested from the
patient due to loss of consciousness during delivery, loss of
strength in the right extremity and slowness of speech. As a
result, acute infarction was detected in the left capsula externa



and posterior capsula interna. Therefore enoxaparin sodium
was started subcutaneously.

On the third day, 1 unit of RBCs and 8 ampoules of potassium
were given (hemoglobin 8.9 g/dL, potassium 3.1 mEg/L).

The time series results of blood sampling, vital signs and oxy-
gen saturations are shown in Table 1.

Table 1: Laboratory Data, Vital Signs and Oxygen Saturation

During | Post- After After | After | After After After

hospi- | partum 4th 6th 2nd 3rd day | 4th day

taliza- Ist 2nd hour hour day
tion minute hour

Laboratory Data

Hemoglobin 11.3 11.8 10.2 9.5 7.5 9.7 8.9 10.1
(@/dL)

[12-15.6]

Hematocrit 345 | 329 | 291 [ 285 | 217 | 272 | 277 | 315
(%)

[35.5-45.5]

WBC 12200 | 23010 [ 26070 [ 20280 [ 12060 | 13140 | 9570 6880

(x1097L)

[3900-10200]

PLT 234 142 188 158 142 155 152 160
(x10°/L)

[150-400]

Fibrinogen 522 N/A 0.85 1.08 2.65 3.36 3.79 3.50

(gL)

[1.7-42]

D-dimer N/A 1.49 N/A | >352 | N/A | >352 ] 1248 N/A

(mg/L)

[<0,55]

Calcium 8.1 7.5 7.4 7.7 8.0 9.0 84 8.6
(mg/dL)

[8.7-10.4]

Magnesium 1.7 3.7 2.5 22 2.1 1.7 1.6 1.7
(mg/dL)

[1.3-27]

Potassium 3.7 3.6 2.5 2.9 3.1 4 3.1 3.6
(mEq/L)

[3.5-5.5]

pH N/A 7.28 7.29 7.33 7.40 7.42 7.45 7.43

[7.37-7.45]

BE N/A -9.4 -6.8 -3.6 -1.2 -2.8 -3 -1.4
(mmol/L)

[(-2-(+3)]

Lactate N/A 4.06 5.48 3.44 322 1.04 0.67 0.68
(mmol/L)

[4.5-20]

Vital Signs

Blood Pressure | 114/66 | 62/43 | 118/62 | 77/45 | 116/62 ] 103/75 | 101/56 | 117/81

(mmHg)

Pulse Rate (be- 97 133 113 110 116 93 65 63
ats/min)

Body Tempera- | 36.5 37.6 36.8 36.6 37 36.5 36.4 36.2
ture (°C)

Respiration 16 0 20 18 16 18 16 14
Rate (breaths/
min)

Oxygen Saturation

SpO2 96 73 98 97 99 96 95 96

(%)
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In total, 5 units of RBCs, 20 units of cryoprecipitate, 7 units of
FFP and 6 g of fibrinogen were given to the patient. She was
discharged from the hospital on the 14th postnatal day without
any complications.

DISCUSSION

AFE is a complication of labor that usually results in death. The
classic triad of AFE is sudden onset hypotension, hypoxia and
coagulopathy. Body temperature should be normal and symp-
toms should have appeared during labor, placental delivery or
up to 30 minutes later. The diagnosis of AFE is made clinically
and excludes pulmonary embolism, peripartum cardiomyopat-
hy, septic shock, myocardial infarction, venous air embolism,
eclampsia, anaphylaxis, cephalad spread of spinal anesthe-
tic(5).

The main risk factors for the development of AFE are advanced
maternal age, placenta previa, placenta accreta, ablatio pla-
centa, preeclampsia, eclampsia, gestational diabetes, multiple
pregnancies, polyhydramnios, cerebrovascular, heart and kid-
ney diseases, multiparity, male fetuses, trauma such as uterine
rupture, cervical laseration, amniocentesis, cordocentesis, am-
nioinfusion, amniotomy, labor, labor induction, cesarean deli-
very, dilatation and curettage (5, 6). Regardless of the etiology,
early diagnosis and treatment of AFE can be lifesaving.

In our case, the risk factors for AFE were male fetus, history of
invasive prenatal diagnostic procedure, labor and multiparity.
Our patient did not suffer from chronic hypoxia, as the patient
who developed respiratory arrest during delivery was intuba-
ted in the early period. Bleeding was controlled with uterotonic
treatments, intrauterine balloon, replacement of depleted blood
products and electrolytes applied rapidly in the postpartum peri-
od. With this approach we could effectively manage two serious
complications of AFE, hypoxia and DIC.

There is no specific diagnostic test or treatment for AFE. The
main cause of mortality and morbidity associated with AFE is
DIC and its complications. In the present case, early diagnosis,
intensive and serial fibrinogen replacement are the main factors
behind the patient's sequela-free survival.
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