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Editorden Size/ Editorial

Degerli Bilim insanlari,
Dergimizin 2025 yili ilk sayisini sizlere sunmanin gururunu yasiyoruz.

Sizlerin destegiyle Jinekoloji Obstetrik ve Neonatoloji Tip Dergisi EBSCO, DRJI ve Google
Scholar gibi uluslararasi indekslerde kendisine yer bulmustur ve alaninda Glkemizin
onde gelen bilimsel yayin organlarindan birisi olarak yoluna devam etmektedir. Bundan
sonraki hedefimiz daha Ust diizey bilimsel indekslere de dergimizin adini yazdirmak

olacaktir.

Bu sayimizda da birbirinden degerli 23 bilimsel metne yer verdik. Obstetri alaninda 7
orijinal makale, 1 editére mektup ve 1 olgu sunumu; onkoloji alaninda 6 orijinal makale,
1 derleme, 1 tez 6zeti; jinekoloji alanlarina ait 4 orijinal arastirma makalesi; infertilite ve

yenidogan alanina ait 1'er orijinal makalesini sizlerin begenisine sunduk.

Bir sonraki sayimizda bulusmak dilegiyle...

Doc. Dr. Aziz Ahmet SUREL Prof. Dr. Gzlem Moraloglu TEKIN
Jinekoloji - Obstetrik ve Neonatoloji Jinekoloji - Obstetrik ve Neonatoloji
Tip Dergisi Imtiyaz Sahibi Tip Dergisi Bas Editorii
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Tiirkiye'deki Suriyeli gogmen gebe kadinlarin dogum ozellikleri ve obstetrik
sonuclarinin Tiirkiyeli gebe kadinlarin sonuclari ile karsilagtiriimasi

Comparison of birth characteristics and obstetric outcomes of Syrian immigrant pregnant women in Tiirkiye
with the results of pregnant women in Tiirkiye

Giildeniz TOKLUCU', © Bilge DOGAN TAYMUR'

'Sehit Prof. Dr. ilhan Varank Sancaktepe Egitim ve Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Klinigi, Saglik Bilimleri Universitesi, Istanbul, Tarkiye

0z

Amag: Diinyada iilkeler arasi artan gdgler nedeniyle gogmen sagligi onem
kazanmistir. Gogiin saglhk (Uzerindeki etkisi; basta sosyodemografik ve
ekonomik olmak lizere genis kapsaml degerlendirilmelidir. Calismanin amaci
Tirkiye’deki Suriyeli miilteci kadinlarin dogum o6ncesi bakim, gebelik ve
yenidogan sonuclarini dederlendirmek ve yerel halkla karsilastirmaktir.

Gere¢ ve Yontemler:: Eyliil 2020-Ekim 2021 tarihleri arasinda Sancaktepe
Sehit Prof. Dr. ilhan Varank Egitim ve Arastirma Hastanesi Kadin Hastaliklan
ve Dogum Klinigi'ne basvuran 5113 gebe retrospektif olarak tarandi.
Gruplar demografik veriler, obstetrik dzellikler ve gebelik sonuclari agisindan
karsilastirildi.

Bulgular: Tiirkiye vatandasi olan olgularin yaslari, Suriyeli olgularin yaslarindan
istatistiksel olarak anlamli diizeyde daha yiiksek saptanmistir (p=0,001;
p0,05). Suriyeli olgularin daha dnce yapti§i sezaryenle dogum sayisi, Tiirkiye
vatandasi olanlardan istatistiksel olarak anlamli diizeyde yiiksek saptanmistir
(p=0,009; p0,05). Calismamizda dogum sekilleri incelendiginde gdcmen
popiilasyonda normal dogum orani daha yiiksek bulunmustur. Sezaryen
dogum oranlari Tiirkiye toplumunda daha yiiksek saptanmistir ancak sezaryen
endikasyonlari agisindan iki grup arasinda fark saptanmadi.

Sonug: iklim degisiklikleri, savaslar, ekonomik sorunlar gibi nedenlerle
olusabilen gécler sonucunda gécmenlere gog ettikleri yerin sosyokiiltiirel yapisi
g0z 6niine alinarak tamamlayici saglik hizmeti verilmelidir. Calismamizdan elde
ettigimiz veriler sonucunda Tiirkiye devletinin miilteci sagligi politikalarinin
olumlu sonug verdigi gériinmektedir. Klinigimizde normal dogumu destekleyen
saglik uygulamalarini benimsedigimiz icin sonuglarimizin olumlu oldugunu
distinmekteyiz. Bu saglik hizmeti hem gé¢ eden halkin hem géc alan halkin
tamamlayicl, bittinleyici bir sekilde bir arada yasamalarina imkan verir.

Anahtar Kelimeler: Gigmen sagligi, obstetrik sonuglar, Suriyeli gogmen

Cite as: Toklucu G, Dogan Taymur B. Tuirkiye'deki suriyeli gogmen gebe kadinlarin dogum 6zellikleri ve obstetrik sonuglarinin turkiyeli gebe kadinlarin sonuglari ile karsilastiriimasi.
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ABSTRACT

Aim: Migranthealth has gained importance due to the increasing migration
between countries in the world. The impact of migration on health should be
evaluated comprehensively, especially sociodemographically and economically.
The aim of the study was to evaluate the prenatal care, pregnancy, and new
born outcomes of Syrian refugee women in Turkey and compare them with the
local population.

Materials and Methods: Between September 2020 and October 2021, 5113
pregnant women who applied to the Gynecology and Obstetrics Clinic of
Sancaktepe Sehit Prof. Dr. ilhan Varank Training and Research Hospital were
retrospectively screened. The groups were compared in terms of demographic
data, obstetric characteristics, and pregnancy outcomes.

Results: The ages of the cases who were citizens of Turkey were found to be
statistically significantly higher than the ages of the Syrian cases (p=0.001;
p<0.01). The number of surviving infants of Syrian cases was found to be
statistically significantly higher than the number of surviving in fants of Turkish
citizens (p=0.001; p<0.01). There was no statistically significant difference
in the number of previous curettages and abortions according to the groups
(p>0.05). The number of previous cesarean deliveries in Syrian cases was
found to be statistically significantly higher than that of Turkish citizens
(p=0.009; p<0.01). Thenumber of normal births in Syrian cases was found
to be statistically significantly higher than that of Turkish citizens (p=0.001;
p<0.01).

Conclusion: As a result of migrations that may occur due to reasons such as
climate change, wars, and economic problems, complementary health services
should be provided to immigrants, taking into account the sociocultural
structure of the place they migrated to. As a result of the data we obtained
from our study, it seems that the refugee health policies of theTurkish state
have yielded positive results. We think that our results are positive because
we have adopted health practices that support normal birth in our clinic. This
health service allows both the migrant and the receiving people to live together
in a complementary manner.

Keywords: Migranthealthcare, obstetricoutcomes, Syrianmigrant
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GiRiS

iklim dedisiklikleri, savaslar, sivil karisikliklar, ekonomik sorunlar
gibi nedenlerle global olarak go¢cmenlerin sayisi her yil artmaya
devam etmekte ve diinyadaki cogu ilke bu durumla miicadele
etmek durumunda kalmstir. (1). Birlesmis Milletler (BM) verilerine
gore, 2011’den bu yana giivenligin azalmasi nedeniyle, 5,8
milyondan fazla insan Suriye’den Liibnan’a, Tiirkiye'ye, Urdiin’e
ve dider ilkelere goc etmek zorunda kaldi ve milyonlarca insan
Suriye icinde yer degistirdi (2). Suriye savasi, yakin tarihte biyiik
bir géce neden olmustur. Tlirkiye, Suriye’nin en dnemli ve en biyik
komsusu oldugundan en fazla Suriyeli miilteci Tiirkiye'de ikamet
etmektedir. Temmuz 2023 tarihinde Gog idaresi Baskanlgrnin
yaptigi aciklamada ise iilke genelinde toplam gocmen sayisi 3
milyon 329 bin 519 kisi olarak belirtilmistir. Tiirkiye’deki tiim Suriyeli
miiltecilerin %47,3'0 kadindir. Gogiin saglik tizerindeki etkisi genis
kapsamiidir, gdcmen niifuslar ozellikle sadlik hizmeti almakta
sorun yasamakta, bu durum saglik esitsizliklerini kériiklemekte ve
kiiresel saglik icin ciddi etkilere yol agmaktadir (3).

Gog, saghgin onemli bir sosyal belirleyicisidir (4). Kadinlarin
hayatinda zorlu bir siire¢ olan gebelik, miilteciler icin daha
da zorlayict bir hale gelmektedir. Gebe milteci kadinlar
lizerinde yapilan 6nceki calismalarin bazilar, gebelije bagli
komplikasyonlarin ve neonatal komplikasyonlarin arttigini ileri
sirerken bazilarinda, Tiirkiye vatandasi ve Suriyeli gocmenlerin
gebelikleri karsilastiriimis ve belirgin bir ayrim bulunamamistir
(5-10). Gogmen popiilasyonlarinda gebelik ve sonuglarinin
komplikasyonlarinin  artmasinin  etkenleri arasinda; saglik
hizmetlerine erisimdeki zorluklar, beslenme sorunlari, (lke
kosullari gibi cevresel faktorler, miilteci niifusun gebelie bakis
acisl, genetik faktorler ve onceki gebelik yonetimi ve dogum
yontemlerinden farklliklar gibi birgok faktor vardir (11).

Calismamiz, gebe Suriyeli miiltecilerin dogum 6ncesi, dogum
ve yenidodan sonuglarini sunmayi ve sonuglari gebe Tiirkiye
vatandaslari ile karsilastirmayr amaglamaktadir

GEREC VE YONTEM

Eyllil 2020-Ekim 2021 tarihleri arasinda Sancaktepe Sehit Prof. Dr.
iInan Varank Egitim ve Arastirma Hastanesi Kadin Hastaliklari ve
Dogum Kilinigi'ne basvuran 5113 gebe retrospektif olarak tarandi.
Bu calismaya 20 gebelik haftasindan sonra dogum yapmis, olan ve
dogum sonrasi muayenesi ¢ocuk doktorlanmiz tarafindan yapilan
18 yas (st gebeler dahil edildi. Hastane bilgi sisteminde eksik
veriye sahip gebeler ¢alisma disi birakildi.

istatistiksel incelemeler

istatistiksel analizler icin NCSS (Number Cruncher Statistical System)
2007 (Kaysville, Utah, USA) programi kullanildi. Galisma verileri
degerlendirilirken tanimlayici istatistiksel metodlar (ortalama,
standart sapma, medyan, frekans, yiizde, minimum, maksimum)
kullanildi. Nicel verilerin normal dagiima uygunluklari Shapiro-
Wilk testi ve grafiksel incelemeler ile sinanmistir. Normal dagilim
gosteren nicel degiskenlerin iki grup arasi karsilastirmalarinda
Bagimsiz gruplar t testi, normal dagiim gostermeyen nicel
degiskenlerin iki grup arasi karsilastirmalarinda Mann-Whitney U
test kullanildi. Nitel verilerin karsilastinimasinda Pearson ki-kare
test, Fisher’sexact test, Fisher-Freeman-Haltonexact test kullanildi.
Istatistiksel anlamlilik p<0.05 olarak kabul edildi.

BULGULAR

Arastirma 01 Eylil 2020 - 01 Eyliil 2021 tarihleri arasinda Sehit
Prof. Dr. ilhan Varank Sancaktepe Egitim ve Arastirma Hastanesi’nde
toplamda 5113 olguyla yapiimistir. Olgularin %16’s1 Suriyeli
gocmenlerden olusurken %84’(i Tiirkiye vatandasiydi (Sekil1).

Tirkiye vatandasi olan olgularin yaslar, Suriyeli olgularin
yaslarindan istatistiksel olarak anlamli diizeyde daha yiiksek
saptanmistir (p=0,001; p<0,01).

Tirkiye vatandasi olan olgularin  bebeklerinin  boylari,
Suriyelilerinkinden istatistiksel olarak anlamli diizeyde daha yiiksek
saptanmistir (p=0,026; p<0,05).

Tiirkiye vatandasi olan olgularin bebeklerinin agirliklar, Suriyelilerin
bebeklerinin agirliklarindan istatistiksel olarak anlamli diizeyde
daha yiiksek saptanmistir (p=0,001; p<0,01).

Gruplara gore olgulann dogum durumlan arasinda istatistiksel
olarak anlaml farkliik saptanmamistir (p>0,05).

Suriyeli; 832;
16%

Turk vatandasi;
4281; 84%

Sekil 1. Gruplarin dagilimi

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1




Toklucu G. ve Dogan Taymur B.

Tablo 1. Gruplara Gére Degerlendirmeler

Tiirkiye vatandasi Suriyeli P
Anne ya *0,001™
yas Medyan (Min-Maks) 28 (15-51) 25 (18-44)
50,12+2,87 20,026*
Bebek b
ebekboy (cm) Medyan (Min-Maks) 50 (23-60) 50 (12-57)
a 1**
Bebek agirlik (gr) - 0,00
Medyan (Min-Maks) 3285 (400-4870) 3220 (300-5150)
Bas cevresi (cm) *0,001*
vresi
3¢ Medyan (Min-Maks) 35 (12-40) 35 (5-40)
. . Normal dogum 2593 (60,6) 581 (69,8) <0,001**
Dogum sekli - T
Sezaryen/mudahaleli dogum 1688 (39,4) 251 (30,2)
Dosum durumu Canli dogum 4241 (99,4) 826 (99,3) 40,618
5 Olii dogum 24 (0,6) 6(07)
A 0,001**
Gebelik saysi Medyan (Min-Maks) 2(1-11) 3(1-10)
Bas pelvis uyumsuzlugu 14 (0,8) 0(0)
Cogul gebelik 50(3,0) 16 (6,4)
Fetal sikinti 199 (11,8) 28(11,2)
Gebeligin hipertansif hastaliklari (Preeklemsi,
eklemsi, gebelik+HT) 33(20) 5(20)
Gegirilmis uterin cerrahi (Sezaryen ve diger) 1084 (64,1) 164 (65,6)
Sezaryen nedeni iri bebek 117 (6,9) 10 (4,0) °0,180
Plasenta anomalileri (Pl.dekolmani, Pl.Previa dahil) 14 (0,8) 2(0,8)
Preza.nt'asyon anomalileri (Makat, alin, transvers, 9 (5,7) 16 (6,4)
yuz gibi)
Uzamis eylem 33(2,0) 3(1,2)
Diger 50 (3,0) 6(24)

aStudent t Test

®MannWhitney U Test <ChiSquare Test “Fisher'sExact Test ¢FisherFreemanHalton Test *p<0,05

*p<0,01

Tiirkiye vatandasi olan olgularin bebeklerinin bas cevresi dlgiimleri,
Suriyelilerin bebeklerinin bas cevresi dlgiimlerinden istatistiksel
olarak anlamli diizeyde daha yiksek saptanmistir (p=0,001;
p<0,01).

Suriyeli olgularin normal dogum yapma orani daha yiiksekken,
Tiirkiye vatandasi olanlarin sezaryen —miidahaleli dogum yapma
orani istatistiksel olarak anlamli diizeyde daha yiiksektir (p=0,001;
p<0,01).

Suriyeli olgularin 61 dogum orani ile Tiirkiye vatandaslar arasinda
istatistiksel olarak anlamli fark saptanmamistir (p>0,05).

Suriyeli olgularin gebelik sayilar, Tirkiye vatandasi olanlardan
istatistiksel olarak anlamli diizeyde daha yilksek saptanmistir
(p=0,001; p<0,01).

Gruplara gore olgularin sezaryen nedenleri arasinda istatistiksel
olarak anlamli farklik saptanmamistir (p>0,05).

Suriyeli olgularin daha once yaptigi normal dogum sayisi, Tiirkiye

vatandasi olanlardan istatistiksel olarak anlamli diizeyde yiiksek
saptanmistir (p=0,001; p<0,01).

Suriyeli olgularin daha dnce yaptidi sezaryenle dodum sayisl,
Tirkiye vatandasi olanlardan istatistiksel olarak anlamli diizeyde
yiiksek saptanmistir (p=0,009; p<0,01).

Gruplara gore olgularin daha Onceki kiiretaj ve abortus sayilari
istatistiksel olarak anlaml farklilik gostermemektedir (p>0,05).

TARTISMA

Gociin saglik iizerindeki etkisi basta sosyodemografik ve ekonomik
olmak lizere genis kapsamlidir, dolayisiyla kiiresel saglik icin ciddi
sonuglara yol agmaktadir. Uluslararasi bir problem olarak karsimiza
cikan ve giderek artan gécler, sosyal, killtiirel, ekonomik ve fiziksel
olarak tiim toplumu etkilemektedir. Ayrica toplum sagligi ve saglk
degiskenlerini de olumsuz etkilemektedir (12). Miilteci kadinlarin
gebelikten korunma, dogum O6ncesi- dogum ve dogum sonrasi
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Tablo 2. Onceki Dogum Bilgilerinin Gruplara Gére Degerlendirilmesi

Tiirkiye vatandasi Suriyeli P
Normal dogum sayisi °0,001**
Medyan (Min-Maks) 0(0-8) 1(0-8)
Yok 2104 (50,2) 303 (36,5)
1 1466 (35) 203 (24,5)
2 377 (9) 178 (21,4)
3 149 (3,6) 85(10,2)
4 60 (1,4) 37 (4,5)
25 35(0,8) 24(2,9)
Sezaryenle dogum sayisi °0,009**
Medyan (Min-Maks) 0(0-4) 0(0-5)
Yok 3109 (74,2) 665 (80,2)
1 825(19,7) 73 (8,8)
2 191 (4,6) 57 (6,9)
3 65 (1,6) 28(3,4)
24 1(0) 6(0.7)
Kiiretaj sayisi *0,071
Medyan (Min-Maks) 0(0-1) 0(0-3)
Yok 4189 (100) 827 (99.8)
21 2(0) 2(0,2)
Abortus sayisi *0,744
Medyan (Min-Maks) 0(0-4) 0(0-5)
Yok 3900 (93,1) 774 (93,4)
1 215(5,1) 42(5,1)
2 56 (1,3) 7(0,8)
23 20(0,5) 6(0,7)
Yasayan bebek sayisi *0,001*
Medyan (Min-Maks) 1(0-8) 1(0-8)
Yok 1069 (25,5) 167 (20,2)
1 2244 (53,5) 248 (30)
2 543 (13) 215 (26)
3 224 (5,3) 122 (14,7)
4 72(1,7) 49 (59)
25 39(0,9) 27 (3,3)
®MannWhitney U Test
*p<0,05
*p<0,01

bakim, vitamin ve mineral eksiklikleri, istenmeyen gebelik, distk,
dogum komplikasyonlari gibi tGreme saghg ve aile planlamasi
konularinda yetersiz bilgiye sahip olduklari goriilmektedir (13).

Calismamizin amaci Tiirkiye'deki Suriyeli miilteci kadinlarin dogum
oncesi bakim, gebelik ve yenidogan sonuclarini degerlendirerek
ve yerel halkla karsilastirarak tamamlayici saglk hizmetlerinin
yeterliligini degerlendirmektir.

Calismamizda Tiirkiye vatandasigebelerde yas ortalamasi, boy
ortalamasi ve bebek boy ortalamasi Suriyeli miiltecilere gore
daha yilksek saptanmistir. Yenidoganlarin dogum agirliklari
Suriyeli miiltecilerin yenidoganlarinda d2022 yilinda yayinlanan
4992 Suriyeli miilteci aha disiik saptanmistir. Bu farkliliklarin su

durumlardan kaynaklanabilecegi disiniilebilir: Suriyeli kadinlarin
arasinda beslenme yetersizligi ve dogum oncesi bakimin yetersiz
olmasi veya konstiitisyonel kisalik. Bursa’da yapilan bir ¢alismada
Suriyeliler arasinda okuma yazma bilmedigini bildiren kadinlarin
oraninin Tiirklere gore daha yiiksek oldugu tespit edilmistir. Egitim
diizeyi de saglikh beslenme ve yasam aliskanliklarini etkileyerek
anne ve bebek boyunun daha diistik saptanma nedenlerinden olabilir
(8-10). Tiirkiye’ye yerlesen Suriyeli miiltecilerle ilgili daha 6nce
yapilan ¢alismalardan elde edilen mevcut kanitlar destekleyerek,
kiiltiirel farkhliklarin anne yasini etkileyen énde gelen faktorler
oldugunu diistiniiyoruz (8-13). 2022 yilinda yayinlanan 4992
Suriyeli miilteci ve 6846 Tiirkiye vatandasigebeden olusan 6 yillik
retrospektif kesitsel bir calismada Suriyeli gogmen kadinlarda yas
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ortalamasi ve dogum sonu komplikasyon orani daha diisiik, normal
dogum ve SGA orani daha yiiksek saptanmistir (17). Gigmen gebe
kadinlarda diisiik dogum agirlikh fetus ve erken dogum riskinin
artmasi tiim diinyada karsilasilabilen bir saglk sorunudur (18). Bir
baska calismada miilteci grubundaki gebelerin, Tiirkiye vatandasi
gebelere gore anlaml olarak daha gen¢ ve daha diisiik gebelik
haftalari, diisiik dogum agirliklari ve gebelik dncesi VKi degerlerine
sahip olduklari bulunmustur (11). Ortalama dogum agirhigi Suriyeli
miilteci gebelerde anlaml olarak daha diisik olma nedenleri
rutin dogum oncesi bakim eksikligi, yetersiz beslenme, diisiik
sosyoekonomik diizey ve dil sorunlari olabilir. Birinci basamak
saglik hizmetlerinde Ozellikle gégmen saghd agisindan gebelerin
diizenli antenatal takiplerinin ve takviye tedavilerin (demir, D
vitamini, multivitamin) yayginlastiriimasi planlanabilir.

Suriyeli hasta grubunda parite daha yiiksek bulunmustur.Suriyeli
olgularin daha once yapti§ sezaryenle dogum sayisi, Tiirkiye
vatandasl gebelerden istatistiksel olarak anlamli diizeyde yiiksek
saptanmistir.Calismamizda dogum sekilleri incelendiginde gogcmen
poplilasyonda normal dogum oranmi daha yiksek bulunmustur.
Sezaryen dogum oranlan Tirkiye vatandasi olan grupta daha
yilkseksaptanmistir ancak sezaryen endikasyonlari agisindan
iki grup arasinda fark saptanmamistir. Sezaryen endikasyonlari
Tablo 1 ve Sekil 1'de gosterilmistir. Klinigimizde normal
dogumu destekleyen saglik uygulamalarini benimsedigimiz igin
sonuclanmizin daha olumlu oldugunu diisiinmekteyiz. Bu durum
ayrica iilkemizde normal dogum oranlarini arttirma politikalarinin
olumlu sonug verdigini gostermektedir.

2016 yilinda yayinlanan bir meta analizde otuz li¢ ¢calisma analiz
edilmis ve Tirkiye vatandaslarinda genel sezaryen oranlar
calismalarin %30’unda daha yiiksek, %17’sinde daha diisiik ve
%30’unda karisik bulunmustur. Ayni calismada Sahra Alti Afrikall
gdcmenlerin sezaryen riski daha yilksek iken Dogu Avrupal
goecmenlerin sezaryen riskleri daha disiik bulunmustur. Ggmen
gruplarda sezaryen oranlarindaki artisin altinda yatan nedenler kétii
yasam kosullari, kiiltiir ve dil farkliliklarindan kaynaklaniyor olabilir
(17-19).

Miilteci annelerde sezaryen orani %30,2 ile Tiirk annelerden (%39,4)
daha disiktir. Miiltecilerde birincil sezaryen orani daha diisiik
olmasina ragmen, miikerrer sezaryen orani benzerdi. Liibnan’daki
6366 Suriyeli miilteci iceren bir seride %35’lik bir sezaryen orani
bildirmistir. Huster tarafindan yapilan baska bir calismada oran
bizim calismamizdakinden daha yiiksekti (%57’ye karsi %44) ve
Suriye’deki sezaryen orani savastan 6nce %12-15 olarak bildirildi
(20). Tirkiye’de yapilan son calismalarda Suriyeli miiltecilerin
ve Tiurk vatandaslannin sezaryen oranlari bizim calismamiza
benzer sekilde %32,3’e karsi %43,1 ve %30’a karsi %44 olarak

bildirilmistir (20-23). Tirkiye’de sezaryen oraninin zaman iginde
distigl unutulmamalidir. Miilteci dogum o6ncesi degerlendirme
orani diisiik goriinmektedir, ancak codu miilteci Tiirkce veya
ingilizce konusamadigi icin cogu zaman saglik hizmeti saglayicilari
dogum oncesi oyki alamamaktadir, buna bagh olarak dogum
oranlari, antenatal takip sayilari farklliklar gosterebilmektedir (24).

Tirkiye’deki tim Suriyeli miltecilerin %47,3’( kadinlardan olusmakta
olup, bunlarin %67’si 18-45 yas araliindadir (3). Gebelik sayisinin
artmasini ve dolayisiyla gebelik komplikasyonlarinin - artmasini
beklemek makul olacaktr. Tirkiye devleti, miiltecilerin miilteci
kamplan disinda saglik hizmetlerine erisimlerini saglamak icin
Suriyeli miiltecilerin saglik giderlerinin devlet tarafindan karsilandigi
bir sistem gelistirmistir. Bu sistem kapsaminda gebe miiltecilere
Saglk Bakanhdr'min rutin gebelik takip rehberi dogrultusunda
licretsiz dogum oncesi takip yapiimakta, vitamin ve demir takviyesi
verilmektedir (25-26). Mevcut sonuglar 1sidinda saglik sistemindeki
gdcmen destek uygulamalari olumlu sonug vermektedir.

SONUC

Gocmen sorunu global olarak dederlendiriimesi gereken bir
sorundur. Sadece Tirkiye ve Suriye degil tim dinya savaslar,i¢
karisikliklar, iklim krizleri nedeniyle gelecekte de kitlesel goclerle
karsi karsiya kalacaktir. Saglik hizmeti sadlayicilarinin da gégmen
saghd icin degerlendirmeler yapmasi ve iyilestirme ¢oziimlerini
bulmasi, devletlerin de gécmen saghdi ile ilgili politikalar tiretmesi
gerekmektedir. Calismamizdan elde ettigimiz veriler sonucunda
Tirkiye devletinin gogmen saghd politikalar olumlu sonug verdigi
goriilmektedir. iklim degisiklikleri, savaslar, ekonomik sorunlar
gibi nedenlerle olusabilen gdcler sonucunda gécmenlere gog
ettikleri yerin sosyokiiltiirel yapisi goz 6niine alinarak koruyucu
ve tamamlayici saglik hizmeti verilmelidir. Bu saglik hizmeti hem
goc¢ eden halkin hem gdg¢ alan halkin tamamlayic, bitlinleyici bir
sekilde; glivenle, sadlikla yasamalarina imkan verir.
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ABSTRACT 0z

Aim: To predict fetal growth restriction (FGR) and its effect on prognosis
according to changes in systemic inflammation indexes, such as the neutrophil-
to-lymphocyte ratio (NLR), the systemic immune-inflammation index (SI), and
the systemic inflammation response index (SIRI).

Materials and Methods: The study group consisted of 200 women with
singleton pregnancies diagnosed with FGR, and the control group comprised
280 obstetrically and demographically matched healthy pregnant women. The
NLR, SlI, and SIRI were compared between the groups according to the first-
trimester complete blood count results.

Results: When the groups were compared in terms of systemic inflammation
indexes, the NLR, SlI, and SIRI were found to be statistically lower in the FGR
group (p<0.001, p=0.01, and p=0.03, respectively).

Conclusion: We found that the NLR, SlI, and SIRI were lower in pregnant

Amag: Calismanin amaci, nétrofil-lenfosit orani (NLR), sistemik immiin-
inflamasyon indeksi (Sll) ve sistemik inflamasyon yanit indeksi (SIRI) gibi
sistemik inflamasyon indekslerindeki degisikliklerin, fetal biyiime kisithligi
(FGR) ve prognoz lizerindeki etkisini tahmin etmekti.

Gereg ve Yontemler: Galisma grubu FGR tanisi almis tekil gebeligi olan 200
kadin, kontrol grubu ise obstetrik ve demografik olarak eslestirilmis 280 saglikli
gebe kadin olusturmaktayd. Birinci trimester tam kan sayimi sonuglarina gére
gruplar arasinda NLR, SlI ve SIRI karsilastirildi.

Bulgular: Gruplar sistemik inflamasyon indeksleri agisindan karsilastirildiginda,
NLR, Sl ve SIR’'nin FGR grubunda istatistiksel olarak daha diisiik oldugu
bulundu (sirasiyla p<0,001, p=0,01 ve p=0,03).

Sonug: FGR’li gebelerde birinci trimester tam kan sayimi analizine gére NLR,
Sll ve SIRI'nin kontrol grubuna gére daha diistik bulunmustur.

women with FGR compared to the control group, according to the first-
trimester complete blood count analysis.

Anahtar Kelimeler: fetal biiyime kisithligi, notrofil-lenfosit orani, sistemik
immiin-inflamasyon indeksi, sistemik inflamasyon yanit indeksi

Keywords: fetal growth restriction, neutrophil-to-lymphocyte ratio, systemic

immune-inflammation index, systemic inflammation response index

INTRODUCTION early diagnosis and management are extremely important (2).
The etiology of FGR includes maternal, fetal, and placental
causes (1). Although the use of some ultrasound and biomarkers
is recommended to predict pregnant women with FGR in the first
trimester, there is not yet any marker that has been introduced into

clinical use (3).

Fetal growth restriction (FGR) is defined as an estimated fetal
weight (EFW) or abdominal circumference (AC) below the 10"
percentile according to the week of gestation in a standard
population growth curve on an ultrasonographic examination (1).
Since FGR is associated with high perinatal morbidity and mortality,
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The first stage of pregnancy begins with the attachment of the
embryo to the endometrium, known as implantation. Increased
maternal immune responses during implantation may lead to
failure in blastocyst-endometrium interactions (4). In the first
trimester, neutrophils are located in an area that is involved in the
physiological decidual implant reaction, shows high resistance
to apoptosis, and expresses fibro/angiogenic factors (5). Immune
cells play a fundamental role in successful pregnancy outcomes,
and changes in the immune response may lead to complicated
pregnancies (6). Disruptions in the implantation process can cause
the abnormal development of the spiral arteries, which may lead to
preeclampsia or FGR (7).

Systemic inflammation is a response of the immune system
to stimuli such as infection, stress, and physical trauma (8).
Inflammation markers can be used to detect the presence of
systemic inflammation and as early markers of potential disease
(9). Among the systemic inflammation markers that can be simply
calculated using a complete blood count analysis are the neutrophil-
to-lymphocyte ratio (NLR), the systemic immune-inflammation
index (Sll), and the systemic inflammation response index (SIRI).

The primary aim of this study was to predict FGR based on changes
in systemic inflammation markers, namely the NLR, SlI, and SIRI.
Second, we divided the FGR cases into two groups according to
the onset of disease [early-onset (EO) FGR and late-onset (LO) FGR]
and compared the systemic inflammation markers between these
subgroups (10). Lastly, we compared the first-trimester systemic
inflammation markers of the FGR cases with and without neonatal
intensive care unit (NICU) requirements.

MATERIAL AND METHOD

This retrospective, case-control study was conducted at
Perinatology Department of Ankara City Hospital from January 1,
2020, through September 1, 2022, in accordance with the tenets of
the Declaration of Helsinki. The study was approved by the Medical
Research Ethics Unit of the hospital (E2-22-2848).

Study design

Since this study aimed to evaluate pregnant women with a diagnosis
of FGR, we screened all births with FGR that occurred during the
study period and included cases eligible for the study. Incomplete
digital or paper records, incomplete laboratory analyses, and
underage patients were excluded from the study. Cases presenting
with infection or inflammatory disease were excluded from the
study in order to avoid confounding factors. In addition, pregnant
women who received corticosteroid and anti-inflammatory

treatment, which could affect their inflammation scores during the
sampling period, were excluded from the study. Other exclusion
criteria were the presence of multiple pregnancies, imminent
abortion, autoimmune diseases, diabetes, chronic hypertension,
or major anomalies and chromosomal abnormalities in the fetus
during the following gestational weeks.

The gestational ages of all pregnant women were confirmed by first-
trimester ultrasound recordings. The ultrasonographic evaluation
was performed using a Voluson E8 (GE Medical Systems, Solingen,
NRW, Germany) device with a GE C2-9-D probe. Fetal biometry was
evaluated by measuring the biparietal diameter, head circumference,
abdominal circumference, and femur length. EFW and percentile
values were calculated according to the formula of Hadlock et al.
(11). The diagnosis of FGR was made using the guidelines of the
American College of Obstetricians and Gynecologists (1). The cases
diagnosed with FGR before 32 weeks of gestation were included
in the EO-FGR group, and those diagnosed after 32 weeks were
included in the LO-FGR group.

The sample consisted of a total of 480 participants, including
200 women with singleton pregnancies diagnosed with FGR and
280 obstetrically and demographically matched healthy pregnant
women. Systemic inflammation markers were calculated using the
results of complete blood count analysis performed during the first
trimester as follows (12):

NLR = absolute neutrophil count / absolute lymphocyte count

Sl = (absolute neutrophil count x absolute platelet count) / absolute
lymphocyte count

SIRI = (absolute neutrophil count x absolute monocyte count) /
absolute lymphocyte count

Statistical analyses

Statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS v. 25, IBM, SPSS for Windows, NY:
IBM Corp.). Visual and analytical methods (Kolmogorov-Smirnov
test) were used to determine whether the variables were normally
distributed. Descriptive statistics were presented as median and
interquartile range values for non-normally distributed variables.
Since continuous variables were not normally distributed, the
Mann-Whitney U-test was conducted to compare median values
between groups. Using the receiver operating characteristic (ROC)
curve method, the predictive performance of inflammation markers
for FGR risk was evaluated by calculating the area under the curve
(AUC) values and their associated significance values. The optimal
cut-off values of inflammation markers were obtained using
Youden’s index. A p value of <0.05 was considered statistically
significant in comparisons between groups.
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RESULTS

The study included a total of 480 pregnant women, of whom 200
were diagnosed with FGR and 280 had uncomplicated pregnancies.
The demographic and perinatal characteristics and systemic
inflammation markers of all participants are presented in Table
1. The cases in both groups were found to be similar in terms
of maternal age, body mass index, gravida, and parity (p>0.05).
Week of birth, fetal birth weight, first-minute APGAR score, and
fifth-minute APGAR score were found to be lower in the FGR group
(p<0.001). When the groups were compared in terms of systemic
inflammation markers, the NLR, SlI, and SIRI were statistically
significantly lower in the FGR group (p<0.001, p=0.01, and p=0.03,
respectively).

A ROC analysis was performed to evaluate the predictive power of
systemic inflammation markers for FGR cases (Table 2). When the
cut-off value for the NLR was taken as 3.31, it had 39% specificity
and 43% sensitivity for this prediction [AUC: 0.384, 95% confidence
interval (Cl): 0.334-0.435, p<0.001). At a cut-off value of 806, the
Sl had a specificity of 40% and a sensitivity of 45% (AUC: 0.413,
95% CI: 0.362-0.465, p = 0.01). Lastly, the specificity and sensitivity
values of the SIRI were found to be 45% and 49%, respectively, at
a cut-off value of 1.47 (AUC: 0.442, 95% CI: 0.390-0.494, p=0.03).

The comparison of the EO-FGR and LO-FGR cases according to
systemic inflammation markers is presented in Table 3. The two
groups were statistically similar in terms of the NLR, SlI, and SIRI
(p=0.760, p=0.546, and p=0.737, respectively).

Table 1. Comparison of the demographic, perinatal, and systemic inflammation markers of the study and control groups

FGR Control
(n =200) (n = 280)
Median IQR Median IQR P
Maternal age (years) 28 7 28 7 0.612
BMI (kg/m?) 27.29 7.21 26.22 5.88 0.199
Gravidity 2 2 2 2 0.509
Parity 1 1 1 1.75 0.374
Gestational age at birth (weeks) 37 1 39 1 <0.001
Fetal birth weight (grams) 2350 506 3150 510 <0.001
First-minute APGAR score 7 1 7 1 <0.001
Fifth-minute APGAR score 9 1 9 0 <0.001
NLR 3.10 1.63 3.63 1.83 <0.001
Sl 787 553 907 568 0.01
SIRI 1.44 0.96 1.58 1 0.03

Mann-Whitney U test, FGR: Fetal growth restriction, IQR: Interquartile range, BMI: Body mass index, NLR: Neutrophil-to-lymphocyte ratio, SII: Systemic immune-
inflammation index, SIRI: Systemic inflammation response index

p<0.05 was considered statistically significant.

Table 2. Results of the receiver operating characteristic analysis on the ability of systemic inflammation markers to predict FGR cases

Cut-off AUC P 95% Cl Sensitivity Specificity
NLR 331 0.384 <0.001 0.334-0.435 43% 39%
Sl 806 0.413 0.01 0.362-0.465 45% 40%
SIRI 1.47 0.442 0.03 0.390-0.494 49% 45%

FGR: Fetal growth restriction, AUC: Area under the curve, Cl: Confidence interval, NLR: Neutrophil-to-lymphocyte ratio, SlI: Systemic immune-inflammation index, SIRI:
Systemic inflammation response index

p<0.05 was considered statistically significant.

Table 3. Comparison of systemic inflammation markers in groups of early onset-FGR and late onset-FGR

Early-onset FGR Late-onset FGR
(n=34) (n=166)
Median IQR Median IQR P
NLR 3.19 1.32 3.09 1.71 0.760
Sll 838 398 773 561 0.546
SIRI 1.45 0.97 1.45 0.94 0.737

Mann-Whitney U test, FGR: Fetal growth restriction, NLR: Neutrophil lymphocyte ratio, SlI: Systemic immune-inflammation index, SIRI: Systemic inflammation response

index, IQR: Interquartile range

p<0.05 was considered statistically significant.
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Table 4. Comparison of systemic inflammation markers according to NICU requirements

Admission to NICU

Present (n=51) Absent (n = 149)
Median IQR Median IQR P
NLR 3.09 1.72 3.15 1.53 0.897
Sl 771 693 778 534 0.822
SIRI 1.32 1.39 1.47 0.89 0.717

Mann-Whitney U test, NICU: Neonatal intensive care unit, NLR: Neutrophil-to-lymphocyte ratio, Sll: Systemic immune-inflammation index, SIRI: Systemic inflammation

response index, IQR: Interquartile range
p<0.05 was considered statistically significant.

Table 4 presents the results of the comparison of systemic
inflammation markers according to NICU requirements among the
FGR cases. The NLR, SlI, and SIRI values were statistically similar
between the patients with and without NICU requirements (p =
0.897,p =0.822, and p = 0.717, respectively).

DISCUSSION

This retrospective case-control study found that systemic
inflammation markers, namely the NLR, Sll, and SIRI, which can
be simply calculated using the first-trimester complete blood count
analysis, were lower in pregnant women with FGR than in the
control group. On the other hand, these markers were statistically
similar when compared between the EO-FGR and LO-FGR cases
and between the FGR cases with and without NICU requirements.

The maternal immune system undergoes major adaptations
during pregnancy to protect both the mother and the fetus from
pathogenic damage, while maintaining fetal allograft tolerance (13).
The interface between the maternal decidua and trophoblasts is
a dynamic microenvironment in which interactions between cells
of fetal and maternal origin occur (14). Maternal immune cells
accumulate in this area in response to foreign tissues of the fetus.
These immune cells play an important role in decidualization,
trophoblast invasion, and remodeling mechanisms, forming the
basis of a healthy pregnancy, and their imbalance can lead to
pregnancy complications (6).

Systemic inflammation indexes have frequently been the subject
of investigation for many researchers. It has been suggested that
these indexes can predict the prognosis of some cancer types and
can be used to indicate exacerbations in autoimmune diseases
(15-17). In recent years, researchers have reported that the use of
these indexes may be beneficial in complicated pregnancies, such
as preeclampsia, FGR, and preterm delivery (9, 18-20).

In a study in which complete blood count analyses were undertaken
during the first trimester of pregnancy to evaluate the prediction of
preeclampsia, the NLR and the platelet-to-lymphocyte ratio (PLR)
were found to be higher in the preeclampsia group, and the authors
suggested that increased NLR and PLR might be a risk factor for this
condition (21). In another study, the NLR and SlI determined during
the first trimester could predict miscarriage, with these markers
being higher in women who experienced pregnancy loss (22).
Another study reported that the NLR and Sl were higher in severe
cases of hyperemesis gravidarum (HEG) and claimed that systemic
inflammation markers could be used to predict HEG severity (23).

Harita et al. examined the leukocyte and neutrophil counts of
pregnant women diagnosed with FGR based on the results of
a complete blood count analysis performed in the first or third
trimester and compared these values to those of a control group.
The authors found that both groups had similar results in the first
trimester, but the FGR group had higher leukocyte and neutrophil
counts in the third trimester, suggesting that increased maternal
inflammation might be a factor in the development of FGR (24).
In another study examining the relationship between the NLR and
fetal birth weight, no such relationship was observed (25). Levy et
al. reported that women who gave birth to small-for-gestational-
age neonates had higher NLR values than controls according to the
first-trimester complete blood count results (20). In contrast, our
results revealed lower inflammation markers in pregnant women
with FGR. In a study conducted in China to determine the reference
ranges of systemic inflammation markers, such as the Sll and NLR,
in healthy pregnant women and non-pregnant women, the NLR
and Sl values of the former were found to be approximately twice
those of the latter. Furthermore, the median NLR value was 3.53
(1.76-6.76), and the SIl median value was 754 (302-1,603) among
pregnant women during their first trimester (26). These results show
that systemic inflammation markers evaluated in the first trimester
can vary widely. In addition, in a study on neutrophil heterogeneity
in inflammation, it was demonstrated that neutrophils could exhibit
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different functions and phenotypes in the presence of a disease
(27). In a healthy pregnancy series, the balance of neutrophils of
different phenotypes was reported to be more important than the
quantitative number of neutrophils (6). Our study, conducted with
the highest number of pregnant women diagnosed with FGR in the
literature, suggests that the contribution of systemic inflammation
markers to the clinical evaluation of FGR may be limited.

This study has some limitations that should be discussed. First,
since the study was planned at a single center, our sample size
was small. Therefore, multicenter, randomized, controlled studies
with larger samples are needed. Second, only one blood sample
was taken from the participants. Further studies can be designed
to collect repeated blood samples to report changes in systemic
inflammation markers. The strength of our study is that it is the
largest study in the literature evaluating pregnant women with a
diagnosis of FGR.

We found that the NLR, SlI, and SIRI were lower in pregnant women
with FGR compared to the control group, according to first-trimester
complete blood count results. However, the NLR, SlI, and SIRI did
not statistically significantly differ according to the onset of FGR or
NICU requirements.
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0z

Amagc: Calismanin amaci ilk trimesterde tiroid stimulan hormon (TSH)
seviyelerinin subklinik grupta maternal, fetal ve perinatal sonuglara etkisini
arastirmaktir.

Gerec ve Yontemler: Retrospektif calismada Kasim 2020 - Kasim 2021 tarihleri
arasinda NEU Meram Tip Fakiiltesi Hastanesi Kadin Hastaliklari ve Dogum
kliniginde dogumu gergeklesen 18-45 yas arasi 745 tekil gebe degerlendirildi.
TSH degerine aynm Klinikte ve gebeligin ilk trimesterinde bakildi. Cogul
gebelikler, calismaya dahil edilmedi. 175 hasta cesitli ek hastaliklar sebebi ile
calisma disi tutuldu. Hastalar TSH degerine gére subklinik hipertiroidi, otiroidi
ve subklinik hipotiroidi olmak uizere ii¢ gruba ayrildi. Calisma gruplari arasinda
maternal, fetal ve perinatal sonuglari karsilastirildi.

Bulgular: Subklinik hipotiroidi grubunda maternal anemi, yenidogan yogun
bakim Unitesi (YYBU) ihtiyaci, preterm erken membran riiptiirii (PPROM),
gestasyonel hipertansiyon, fetal gelisim kisithhgi (FGR) oranlari anlamli olarak
daha fazla goriildii (p<0,05). Subklinik hipertiroidili gebelerde ise maternal
anemi oranlari otiroid gebelere gére anlamli derecede fazlaydi (p<0,05).

Sonug: ilk trimesterde bakilan TSH degerinin maternal sonuglar iizerine
etkileri oldugu gériilmektedir. TSH diizeylerinin fetal etkileri de olabilecegi
diistinilmektedir. Ancak uzun donem fetal etkileri agisindan iyi tasarlanmis
calismalara ihtiyac vardir.

Anahtar Kelimeler: Perinatal sonug, Obstetrik sonug, TSH degeri, ilk trimester

ABSTRACT

Aim: The aim of the study was to investigate the effect of thyroid stimulating
hormone (TSH) levels in the first trimester on maternal, fetal and perinatal
outcomes in a subclinical group.

Materials and Methods: In this retrospective study, 745 singleton pregnancies
aged 18-45 years who were delivered in the Obstetrics and Gynecology
clinic of NEU Meram Medical Faculty Hospital between November 2020 and
November 2021 were evaluated. TSH was measured in the same clinic and
in the first trimester of pregnancy. Multiple pregnancies were not included in
the study. 175 patients were excluded due to various comorbidities. Patients
were divided into three groups as subclinical hyperthyroidism, euthyroidism
and subclinical hypothyroidism according to TSH values. Maternal, fetal and
perinatal outcomes were compared between the study groups.

Results: Maternal anemia, neonatal intensive care unit (NICU) requirement,
preterm premature rupture of membranes (PROM), gestational hypertension,
fetal growth restriction (FGR) rates were significantly higher in the subclinical
hypothyroidism group (p<0.05). Maternal anemia rates were significantly
higher in pregnant women with subclinical hyperthyroidism compared to
euthyroid women (p<0.05).

Conclusion: First trimester TSH levels seem to have effects on maternal
outcomes. It is thought that TSH levels may also have fetal effects. However,
well-designed studies are needed in terms of long-term fetal effects.

Keywords: Perinatal outcome, Obstetric outcome, TSH value, First trimester

Cite as: Aliyev K, Akkus F, Dogru S, Ezveci H, Gezging K. Ilk trimester tiroid stimulan hormon degerlerine gére maternal, fetal ve perinatal sonuglar: Retrospektif bir kohort
calismasi. Jinekoloji-Obstetrik ve Neonatoloji Tip Dergisi 2025;22(1):12-18.

Gelis/Received: 15.06.2024 - Kabul/Accepted: 30.09.2024

Sorumlu Yazar/Corresponding Author: Kamran ALIYEV, Necmettin Erbakan Universitesi Tip Fakiltesi Hastanesi, Kadin Hastaliklari ve Dogum Ana Bilim Dali, Konya, Turkiye
E-mail: opdrkaliyev@gmail.com

Cevrimici Erisim/Available online at: https://dergipark.org.tr/tr/pub/jgon

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



https://orcid.org/0000-0003-3102-2731
https://orcid.org/0000-0001-7037-9165
https://orcid.org/0000-0002-3383-2837
https://orcid.org/0000-0002-7626-5799
https://orcid.org/0000-0002-3441-4960

Aliyev K, ve ark.

GiRiS

Gebelik siiresince ortaya ¢ikan immiinolojik, metabolik ve hormonal
degisikliklerin tiroid bezi lizerinde de onemli etkileri olur. Tiroid
hastaliklari treme cagindaki kadinlarda ikinci siklikla izlenen
endokrinolojik bozukluktur (1). Bu hastaliklarin erken tanimlanip
tedavi edilmesi fetal ve maternal saglik i¢in oldukga 6nemlidir.
Tiroid hormonu gebelik olusumu, embriogenez, maturasyon ve
normal plasenta gelisimi i¢in gerekli olup 12-14. haftadan itibaren
fetiis tarafindan salgilanmaya baslar (2, 3).

Gebelerde dort ile sekizinci gebelik haftasindan itibaren tiroksin
baglayici globiilin (TBG) diizeyleri dolasimda iki kat artar. Tiroid
dokusu vyeterli serbest tiroid hormonunu dolasima vermek igin
ve human koryonik gonadotropinin (hCG'in) TSH ( tiroid stimulan
hormon ) reseptorlerinde, TSH benzeri etki gostermesiyle tiroksin
(T4) ve triiodotironin (T3) Gretimini artinr. Bununla da T4 ve T3
konsantrasyonlari gebeligin ilk yarisinda artarak 20. haftada
plato cizer ve sonugta ilk trimesterde TSH seviyeleri diser.
Gebe kadinlar, gebe olmayanlara gére daha diisik serum TSH
diizeylerine sahiptirler (4, 5). Gebelik boyunca hamilelerde fizyolojik
degisimler nedeniyle American Thyroid Association (ATA) bir kilavuz
yayinlayarak gebelik icin referans degerler belirlemistir (5). TSH
degderi gebeligin ilk trimesterinde en yiiksek 2,5 mIU/L, ikinci ve
lictincii trimesterinde ise 3,0 mIU/L diizeylerinde olmaldir. Normal
alt sinir ise ilk trimester i¢in 0,1 miU/L, ikinci ve tciincl trimesterde
ise uygun olarak 0,2 mIU/L ve 0,3 mIU/L olarak belirlenmistir. Gebe
kadinlarda rutin tiroid fonksiyon testlerinin taranmasi ile ilgili fikir
birligi bulunmamaktadir. Tirkiye Endokrinoloji ve Metabolizma
Dernegi (TEMD) gebelik tiroid fonksiyonlarinin degerlendirilmesinde
TSH bakilmasini 6nermektedir 6).

Gebelerin  3-4/1000'i  semptomatik (hipotiroidi), 2-3/1000’(
ise subklinik hipotiroidi ile komplike olmaktadir (7) En sik neden
ise endemik iyot eksiklidi ya da otoantikor pozitif olan Hasimato
tiroiditidir. Hipertiroidizm, 1-4/1000 gebelikte rastlanir (7). Bunun
gebelerde en sik nedeni ise Graves hastaligidir (5).

Hipotiroidizm maternal ve fetal ¢esitli komplikasyonlara neden
olmaktadir. Hipotiroidizm; abortus, gestasyonel hipertansiyon,
anemi, plasenta dekolmani ve postpartum hemoraji risklerini
artirmaktadir (8). Cocuk planlayan kadinlarda TSH'In 2,5 mu/
L'nin altinda hatta miimkiinse 1,2 mU/L ‘den az olmasi olmasi
istenmektedir (9). Olumsuz olaylar icin acik kanitlarin oldugu klinik
(belirgin) hipotiroidi ile karsilastiriidiginda, subklinik hipotiroidinin
gebelik tizerindeki tam etkisi belirsizdir (4, 10). Bu ¢alismada ilk
trimester TSH dederlerinin perinatal ve obstetrik sonuclara etkisini
arastirmay! hedefledik.

GEREC VE YONTEMLER

Retrospektif planlanmis olan calismaya Kasim 2020 - Kasim
2021 tarihleri arasinda NEU Meram Tip Fakiiltesi Hastanesi Kadin
Hastaliklari ve Dogum Klini§gi'nde dogum yapan gebeler alindi.
Gebeligin ilk trimesterinde TSH degerine ayni klinikte bakilmis,
18-45 yas arasi 745 tekil gebe degerlendirildi. Cogul gebelikler,
sonuclarl yaniltici olabileceginden calismaya dahil edilmedi. 175
hasta cesitli ek hastaliklar sebebi ile ¢calisma disi tutuldu. Bunlara
ek olarak viabilite sinirna (24 hafta ve/veya 500 gr) ulasmamis
gebelikler (n=9) de kapsam disi tutuldu. Galisma disinda tutulan
gebeleri siniflayacak olursak tiroid fonksiyon bozuklugu olan
hastalar (sT4 dederleri referans 0.93-1.7 ng/dL disi olanlar,
otoantikorlari pozitif olanlar, TSH >10 mUAL olanlar), kalp hastaliklari
(hipertansiyon, mitral darlik, aort stenozu), hematolojik hastaliklar
(anemiler, talasemiler, trombositopeniler, Von Willibrand Hastalig)
diger sistemik hastaliklar (Romatoid Artrit, Nefrotik Sendrom,
Sistemik Lupus Eritematozus) gibi ayira biliriz.

Hastalar TSH degerlerine gore ¢ gruba ayrildi. Birinci grup
TSH<0.1 mUL (n=18, %3.2) olan subklinik hipertiroidi, ikinci grup
TSH= 0.1-2.5 mUAL (n=431, %75.6) olan otiroid ve tglincl grup
TSH>2.5 mUL (n=121, %21.2) olan subklinik hipotiroidi gebeler
seklinde ayrildi. Klinigimizde, ilk trimesterde TSH diizeyleri 0,1
mU/L'nin altinda ve 2,5 mU/Unin (izerinde olan gebeler serum
tiroksin (sT4) ve tiroid otoantikorlari, yani anti-tiroidperoksidaz
(anti-TPO) ve anti-tiroglobulin antikorlari agisindan degerlendirildi.
Referans aralik olan 0,93-1,7 ng/dL disinda sT4 diizeyleri olan
ve otoantikorlar pozitif olan hastalar calismadan cikariimistir.
Bu calismada, maksimum TSH simirini 5 olarak belirledik ve
570 hastadan olusan bir kohortta gebeligin ilk {i¢ ayinda (6-
12 hafta) TSH diizeylerini degerlendirdik. Subklinik hipertiroid,
otiroid ve subklinik hipotiroid gruplarina yalnizca énemli tiroid
hastalii, diabetes mellitus, kalp hastaligi, hematolojik ve
sistemik hastaliklari olmayan ve sigara veya alkol kullanmayan
hastalar dahil edildi. Gruplar maternal yas, gravida, parite,
dodan bebeklerin cinsiyetine bakilarak dogum agirliklari, dogum
zamani (hafta), ilk (6-12. haftasinda TSH degeri bakilan zaman)
maternal hemoglobin degeri, anemi oranlari, plasental invazyon
bozuluklari, preeklampsi, gestasyonel hipertansiyon (GHT), fetal
gelisim kisithhigi (FGK), preterm erken membran riiptiirii (PPROM),
oligohidramnios, polihidramnios, dekolman, yenidogan ilk (1)
dakika ve 5. dakika APGAR’I, yenidogan yodun bakim dnitesi
intiyaci (YYBU) , fetal anomali, 6lii dogum, anne ve bebek dliimii
olmasi gibi perinatal ve obstetrik agidan karsilastirildi. Tiroid
fonksiyon testi sonuclari, yas, gebelik haftasi, gebelik oykiisi,
eslik eden hastaliklar, ameliyat sonrasi kan degerleri ve klinik
oOzellikler dahil olmak (izere tlim hasta verileri tibbi kayitlardan ve
hastanenin elektronik arsiv veri tabanindan (ENLIL) elde edilmistir.
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Necmettin Erbakan Universitesi (NEU) Etik Kurulu ve Saglk
Bakanligi’'ndan gerekli tim onaylar alinmistir.

Calisma, bebekleri dogum agirliklarina gore ¢ gruba ayirmstir;
2500 gramin alti, 2500-4000 gram arasi ve 4000 gramin {sti.
Dogum agirliklar daha sonra tiroid uyarici hormon (TSH) seviyelerine
gore karsilastinldi. Dogum agirhgr 2500 gramin altinda olan grup
diisik dogum adirhgi grubu olarak sinflandinimistir. Preterm
eylem 37. gebelik haftasindan énce dogum olarak tanimlanmistir.
Preeklampsi ve gestasyonel hipertansiyon AGOC 2013 kilavuz
kriterlerine gore tanimlanmistir. Anemi, periferik kanda hemoglobin
dederinin 11 g/dLnin altinda olmasi olarak tanimlanmistir. Fetal
biiylime kisithigi (FGR) AGOC 2017 kilavuzuna uygun olarak tahmini
agirhgr gebelik yasina gore 10. persentilin altinda olan fetiisler
olarak tanimlanmistir. Plasental abrupsiyon, plasentanin dogumdan
once uterustan ayrilmasi olarak tanimlanmistir. APGAR skorunun
7’nin altinda olmasi diisiik APGAR skoru olarak kabul edilmistir.

istatistik

Calismamizda istatiksel analiz igin toplanan tiim veriler “IBM SPSS
Statistics 20” ile analiz edildi. Tamimlayici istatistikde ortalama
ve standart sapma verildi. Parametrik dagiim gdsteren verilerin
coklu grup karsilastirmasi igin tek yonlii varyans analizi (ONE WAY
ANOVA) testi kullanildi. Nonparametrik dagiim gdsteren gruplarin
coklu karsilastirmasi igin Kruskal-Wallis testi yapildi. Posthoc
dederlendirme icin Tamhane’s T2 diizeltmesi uygulandi. Nominal
degiskenlerin karsilastirmasinda Ki-kare testi kullanildi. listatistik
anlamhilik diizey ise p<0,05 kabul edildi.

BULGULAR

Tablo 1’de gosterildi§i gibi, ¢alisma popiilasyonu 570 hastadan
olusmakta olup, Grup 1 subklinik hipertiroidi sergileyen 18 Kisiyi
(%3,2), Grup 2 6tiroid olarak siniflandirilan 431 katihmciyi (%75,6)
ve Grup 3 subklinik hipotiroidi sergileyen 121 kisiyi (%21,2)
kapsamaktadir.

On sekiz hastadan olusan subklinik hipertiroidi grubunda ortalama
yas 29,05+4,07°dir. Otiroidi grubunda ise 431 hastayi kapsayan
ortalama yas 29,75 + 5,86’dir. Subklinik hipotiroidi grubundaki 121
hastanin yas ortalamasi 29,07+ 5,97 idi. istatistiksel analiz, gruplar
arasinda yas agisindan anlamh bir fark olmadiginmi géstermistir
(p= .491). Benzer sekilde, gravidite (p= .626) ve parite (p= .107)
acisindan da gruplar arasinda anlamli bir fark gézlenmemistir.
Subklinik hipertiroidi grubunun ortalama graviditesi 3,05+1,39,
otiroidi grubunun ortalama graviditesi 2,75+1,54 ve subklinik
hipotiroidi grubunun ortalama graviditesi 2,67+1,67 idi. Buna
karsilik gelen medyan parite degerleri sirasiyla 1(0-3), 1(0-5) ve
1(0-5) idi. TSH diizeyleri acisindan gruplar arasinda anlamli bir fark
gozlenmistir (p= .001). Subklinik hipertiroidi grubunun ortanca TSH
diizeyi 0,06 (aralik: 0,008-0,09) mU/L, 6tiroidi grubunun ortanca TSH
diizeyi 1,36 (aralik: 0,19-2,5) mU/L ve subklinik hipotiroidi grubunun
ortanca TSH diizeyi 3,02 (aralik: 2,51-5,0) mU/L idi (Tablo 2.)

Ortalama gebelik haftasi gruplar arasinda anlamli farklilik géstermis
(p=0,047), subklinik hipertiroidi grubu otiroidi (38,12+1,43) ve
subklinik hipotiroidi (37,78+1,75) gruplarina kiyasla en uzun
ortalama gebelik haftasina (38,47+0,89) sahip olmustur.

Tablo 1. Calismaya dahil edilen hastalar, sayi, ylizdesi, grup tanimlanmasi

Gruplar TSH (muL) Klinik tanim Hasta sayi (%)
Grup 1 <0,1 Subklinik hipertiroid 18 (3,2%)
Grup 2 0,1-2,5 Otiroid 431 (75,6%)
Grup 3 >2,5 Subklinik hipotiroid 121 (21,2%)

TSH - Tiroid stimulan hormon

Tablo 2. Calismaya dahil edilen hastalarin TSH, gebelik haftasi, gravida ve parite dagilmi ( TSH- Tiroid stimulan hormon , veriler
ortalama=SD sunulmustur , Parametrik dagilim gosteren verilerin coklu grup karsilastirmasi igin tek yonlii varyans analizi, Nonparametrik
dagilim gosteren gruplarin ¢oklu karsilastirmasi igin Kruskal-Wallis testi yapildi, Nominal degiskenlerin karsilastirmasinda Ki-kare testi

kullarild:.)
Subklinik Otiroidi Subklinik hipotiroidi
Parametreler hipertiroidi (n=18) (n=431) (n=121) P
Hasta yasi 29,05 £ 4,07 29,75 £ 5,86 29,07 £5,97 491
Gravida 3,05+1,39 2,75+ 1,54 2,67 +1,67 626
Parite 1(0-3) 1(0-5) 1(0-5) 107
TSH degeri 0,06 (0,008-0,09) 1,36 (0,19-2,5) 3,02 (2,51-5,0) ,001*

* : Tamhane ile Posthoc test : Subklinik hipertiroidi grup ve subklinik hipotiroidi grup (p=.001), subklinik hipertiroidi grup ve étiroidi grup (p=.001), étiroidi ve subklinikal

hipotiroidi (p=.001)
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TSH gruplar arasinda hastanede yatis siiresi (p=0,129),
plasenta invazyon bozuklugu (p=0,791), preeklampsi (p= 0,846)
ve dekolman plasenta (p=0,846) agisindan anlamh bir fark
gozlenmemistir. Gestasyonel hipertansiyon prevalansi gruplar
arasinda anlamli farkliik gostermis (p=0,044), subklinik hipertiroidi
grubunda hic vaka goriilmezken, 6tiroidi grubunun %1,2’sinde ve
subklinik hipotiroidi grubunun %5,0’inda gestasyonel hipertansiyon
gordlmastar.

Gestasyonel diabetes mellitus (GDM) prevalansi gruplar arasinda
bazi farkliliklar gostermekle birlikte, fark istatistiksel olarak anlamli
degildi (p=0,111). Subklinik hipertiroidi grubunda GDM prevalansi
(%11,1) otiroidi grubuna (%6,7) ve subklinik hipotiroidi grubuna
(%12,4) kiyasla daha yiiksekti. TSH gruplari arasinda preterm erken
membran riiptirii (PPROM) goriilme sikhiginda anlamli farkhilklar
gozlenmistir (p=0,0001). Subklinik hipotiroidi grubu en yiiksek
PPROM prevalansina (%17,4) sahipken, bunu subklinik hipertiroidi
grubu (%5,6) ve 6tiroidi grubu (%4,6) izlemistir.

Ayrica, maternal anemi otiroidi grubuna (%5,8) kiyasla subklinik
hipertiroidi (%16,7) ve subklinik hipotiroidi (%16,5) gruplarinda
daha yaygindi ve bu fark istatistiksel olarak anlamliydi (p=0,001).
(Tablo 3).

Subklinik hipertiroidizm, 6tiroidizm ve subklinik hipotiroidizm
gruplar arasinda dogum agirligi (p = 0,107) agisindan istatistiksel
olarak anlamli bir fark gozlenmemistir. Ortanca dogum haftasi her
u¢ grup icin de 38 hafta idi ve ortanca dogum agirhgi 3210 gram
ile 3390 gram arasinda degisiyordu. Yenidoganin genel iyilik halini
degerlendiren dogumdaki APGAR skorlari gruplar arasinda anlamli
bir farkllik gostermedi (p = 0,661). Ortanca APGAR skoru tiim
gruplar igin 7 olup, aralik 5 ila 8'dir. Fetal biiylime kisitlamasi (FGR)
prevalansi TSH gruplar arasinda anlaml farkliik gostermistir (p
= 0,009). Subklinik hipotiroidi grubu en yiiksek FGR prevalansina
(%17,4) sahipken, bunu otiroidi grubu (%8,1) ve subklinik
hipertiroidi grubu (%5,6) izlemistir.

Tablo 3. Maternal 6zelliklerin TSH gruplarina gére karsilastirilmasi (veriler ortalama+SD veya n (%)olarak sunulmustur, Parametrik
dagilim gosteren verilerin ¢oklu grup karsilastirmasi igin tek yénlii varyans analizi Nonparametrik dagilim gésteren gruplarin ¢oklu
karsilastirmasi icin Kruskal-Wallis testi yapildi, Nominal degiskenlerin karsilastirmasinda Ki-kare testi kullanild.))

Subklinik hipertiroidi Otiroidi Subklinik hipotiroidi
Parametreler (n=18) (n=431) (n=121) P
Dogum haftasi 38,47 + 0,89 3812+1,43 37,78 £1,75 ,047*
Hospitalizasyon giinii 2,67 +£0,59 2,610,775 2,78 +1,02 129
Gestasyonel hipertansiyon 0(0,0%) > 5(1,2%)2 6(5,0%)® ,044¥
Preeklampsi 1(5,6%) 26 (6,0%) 9(7,4%) 846
Plasental invazyon bozuklugu 0(0,0%) 9(2,1%) 3(2,5%) 791
Gestasyonel diabetes mellitus 2(11,1%) 29 (6,7%) 15 (12,4%) 11
PPROM 1(5,6%)*b 20 (4,6%)* 21(17,4%)® ,0001%
Dekolman plasenta 0(0,0%) 2(0,5%) 1(0,8%) ,846*
Matenal Anemi 3(16,7%)*> 25(5,8%) 20 (16,5%)" ,0071¥

PPROM- preterm erken membraan ruptiri
*: Tamhane ile posthoc test: Subklinik hipertiroidi ve Subklinik hipotiroidi (p=.039)
¥:: D Farkli harfler istatistiksel olarak anlamli bir farki gosterir

Tablo 4. Fetal ve perinatal 6zelliklerin TSH gruplarina gore karsilastirilmasi (veriler ortalama+SD veya n (%)olarak sunulmustur,

Nonparametrik dagim gésteren gruplarin ¢oklu karsilastirmasi icin Kruskal-Wallis testi yapildi, Nominal degiskenlerin karsilastirmasinda

Ki-kare testi kullanild..))

Subklinik hipertiroidi Otiroidi Subklinik hipotiroidi
Parametreler (n=18) (n=431) (n=121) P
Dogum agirhigi(gr) 3390 (2290 - 4130) 3210 (1690 - 4600) 3200 ( 1100 - 4830) 107
APGAR 7(5-8) 7(0-9) 7(0-9) 661
Fetal gelisim kisithhgi 1 (5,6%)*> 35(8,1%)2 21 (17,4%)" ,009¥
Bebek cinsi Kiz 4(22,2%) 212 (49,2%) 60 (49,6%) o078
Erkek | 14(77,8%) 219 (50,8%) 61 (50,4%)

Fetal Anomali 1(5,6%) 5(1.2%) 5(4,1%) ,058
intrauterin gebelik kaybi 0(0,0%) 0(0,0%) 2(1,7%) ,059
YYBU ihtiyaci 2(11,1%)a® 51(11,8%)2 26 (21,5%)® ,024

YYBU- Yenidogan yogun bakim tnitesi

¥:: D Farkli harfler istatistiksel olarak anlamli bir farki gésterir
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TSH gruplan arasinda cinsiyet dagimi (p = 0,078) ve fetal anomali
goriilme sikhdi (p = 0,058) agisindan anlamli bir fark gbzlenmemistir.
Gruplar arasinda cinsiyet dagilimi nispeten benzerdir. Olii dogum
prevalansi anlamliiga dogru bir egilim gostermis (p=0,059),
subklinik hipotiroidi grubunda iki vaka (%1,7) gorilirken diger
gruplarda vaka goriilmemistir. Ancak, kesin bir iliski kurmak igin
daha fazla arastirma yapiimasi gerekmektedir. Yenidogan yogun
bakim (initesine (YYBU) kabul orani TSH gruplar arasinda anlamli
farklilik gostermistir (p=0,024). Subklinik hipotiroidi grubu, subKlinik
hipertiroidi grubu (%11,1) ve 6tiroidi grubuna (%11,8) kiyasla daha
yiiksek YYBU’ye kabul oranina (%21,5) sahipti (Tablo 4).

TARTISMA

Gebelikte tiroid fonksiyon testlerinin rutin taranmasi konusu
celiskili olup ortak bir karar bulunmamaktadir. Galismamizda Kasim
2020 - Kasim 2021 igerisinde Meram Tip Fakiiltesi Hastanesi
Kadin Hastaliklari ve Dogum Klinigi’ nde dogum yapan hastalar
degderlendirildi. Subklinik hipertiroidili hastalar 18 hasta; %3.2,
Otiroid hastalar 431 hasta; %75,6 ve subklinik hipotiroidili hastalar
121 hasta; %21,2 izlendi. Subklinik hipotiroidili hastalarin say
Tiirkiye Endokrinoloji ve Metabolizma Derneginin Kilavuzunda gebe
populasyonunun %2-3 olarak gosterilse de bizim galismamizda
bu sayi ortalamanin istiinde goriildii. Klinigimizde rutin olarak ilk
trimester taramasinda TSH degerlerine bakilimaktadir.

American College of Obstetricians and Gynecologists (ACOG),
her gebede tiroid hastaligi taramasini Gnermemekte olup
ancak anamnezinde tiroid hastaigi oykiisi veya iliskili
olabilecek semptomlar goriildiigiinde tiroid fonksiyonlarinin
degerlendirilmesini 6nermektedir. Ancak Tirkiye Endokrinoloji ve
Metabolizma Derneginin onerileri de goz oniinde bulundurularak,
Tiirkiyenin iyot eksikligi bolgesi olmasi, tiroid hormon eksikliginin
gebelikte bir gok olumsuz sonuglara yol agma riskinin var olmasi
ve TSH dlctimlerinin Tiirkiyede karsilanabilir bir maaliyette olmasi
nedeni ile gebe kalmayi planlayan tiim kadinlarda ve tiim gebelerde
baslangicta TSH 6lgiimil yapiimasi dnerilmektedir.

TSH ‘in st limiti hakkinda da verilmis bir kesin Kkarar
bulunmamaktadir. Bazi ¢alismalar (11-13) TSH ilk trimester (st
limitini 2,30 - 2,99 mU/L arasinda onerirken, Marhawave ark.
ilk trimester TSH seviyelerini 0,6- 5 mU/L arasinda olmasin
onermektedir (14, 15). Hem American Thyroid Association
(ATA) hem de Tiirkiye Endokrinoloji ve Metabolizma Dernegi
kilavuzlarinda TSH diizeylerinin ilk (icay’da 0,1-2,5 mliU/ml;
ikinci ticay’da 0,2-3,0 mlU/ml ve li¢lincii iicay’da 0,3-3,0 miU/ml
araliginda olmasi gerektigi vurgulanmstir. ATA 2017 yilinda yaptigi
yeni calismalar 1siginda onerisini degistirmis ve ilk trimester icin

TSH esidini 2,5 yerine 4,0 olarak belirlemistir. Ama bu calismada
etnik ve cografi olarak endemik iyot eksikliginin dnemini de
vurgulamis ve bu degerlerin cografi yerlesime gore farklhilk
gostere hilecegini belirtmistir. Amerikan Endokrin Dernegi de (The
American Endocrinology Society, AES), gebelikte ilk icay’da TSH’
nin dst sinir olarak 2,5 miU/ml sinirini kabul etmektedir ve ilk ligay’
da TSH>2,5 mlU/ml ve ikinci ve (giinci Gicay’ da TSH>3,0 mIU/
MI olmasi durumunda gebelere tedavi baslanmasini 6nermektedir.
Bizim calismada da ilk trimester normal degerler 0.1-2.5 miU/MI
sinir olarak kabul edildi.

Gebelikte tedavi edilmemis tiroid fonksiyon bozukluklari
istenmeyen fetal sonuglara neden olmaktadir, bazi ¢alismalarda
YYBU ihtiyac, fetal oliim, ilerleyen yillarda diisiik mental zekaya
neden oldugu ortaya konmustur. Bu sebeple TSH degerinin 2,5’
in altinda tutulmasi olasi maternal ve fetal komplikasyonlari
azaltmaktadir. Bizim calismamizda subklinik hipotiroidili (G3)
gebelerin bebekelerinin YYBU ihtiyaci 26 bebekte gériiliip (%21.5)
diger gruplara gore anlami oranda fazla gorilmiistir (p=0.024).
Kabaca ve ark. yapti§i calismada yenidogan yogun bakim ihtiyaci
subklinik hipotiroidik olgularda 6tiroid gebelerden yiiksek bulundu
(p=0,041) (16). Calismamizda intrauterin gebeblik kaybi TSH>2,5
miU/ml olan grupta (G3) 2 (%1.7 ) gebede goriildii ve bu sayi diger
gruplara goére anlaml olarak yiiksek bulunmadi (p=0.059). Negro
ve ark. calismalarinda gebelik kaybinin TSH 2,5-5 mU/L arasindaki
grupta istatistiksel olarak anlamli yilksek bulunmustur (17). Aker
S. ve ark. yapti§i calismada da intrauterin 6lim sadece 1 vakada
(%0.5) olup ve TSH < 2,5 mU/L olan gruptaydi.

Bilindigi iizere hipotiroidizmde metabolik bir yavaslama goriiliir.
Bu durumdan tiim organ sistemleri etkilenir ve buna bagl olarak
var olan semptom ve bulgular farkli 6zellikler gostermektedir.
Tiroid hormonlarin eksikligine bagl kemik iligi baskilanir. Tiroid
hormonlari, eritropoietin yoluyla dogrudan ve ya dolayli olarak eritroid
kolonilerinin biyiimesini uyarir. Anemi genellikle hipotiroidizmin
ilk belirtilerindendir. Hipotiroidizm cok gesitli anemik hastaliklara
neden olabilir (18, 19). GCalismamizda subklinik hipotiroidi grupta
(G3) ve subklinik hiperiroidi (G1) grupta otiroidi gruba (G2) oranda
istatistik anlaml (p=0.003) olan daha fazla anemili gebe goriildil.
Erdogan M. ve arkadaslarinin yapti§i calismada hipotiroidili
hastalarda anemi sikhiginda artis oldugunu saptamislardir ve
subklinik hipotiroidizmde de anemi sikii§i asikar hipotiroidizmdeki
kadar yliksek saptanmistir (20). Bakirci M. ve ark. TSH >2.5 miU/L
olan grupta hemoglobin seviyesini Gtiroidi gruba gore daha diisiik
oldugunu tespit ettiler ve anemi degerlerine gére anlamli sonug
elde ettiler (21). Rabet-Bensalah K. ve ark. 6troid olan gebe grupta
anemi orani %4,7, hipertiroidi gebe grupta ise %14,6 olarak tespit
etmislerdir (22).
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Fetal biiyiime ve gelisme icin yeterli maternal tiroid hormonu
gereklidir. Fetal bliyime ve tiroid hormonlarn arasindaki iligki
cesitli mekanizmalarla agiklanabilir. Toplum ortalamasinda FGK
%3-9 arasinda gorlilyor. Bizim calismamizda da oGtiroid ve
subklinik hipertiroid grupta toplum ortalamasiyla uyumlu FGK
oranlari goriildii. TSH>2,5 mIU/L olan grupta toplum ortalamasinin
listiinde olup 21 hastada (%17.4) FGK izlenip diger gruplara gore
anlaml fazla sonuglar goriildii. Forhead ve ark. fetal bliylime ve
gelisme ile tiroid hormonlari arasinda giicli bir iliski oldugunu
belirlemistir (23). Ayrica tiroid hormonlarinin blytime faktorleri
ve katekolaminler (zerindeki diizenleyici etkilerine de dikkat
cektiler. Bliylime faktorleri ve katekolaminler, fetus igin intrauterin
anabolik veya katabolik siirecleri indiikler. Forhead ve ark. fetiis
icin katabolik fazi aktive ederek asiri tiroid hormonu maruziyeti ile
fetal gelisme kisitlamasi arasindaki iliskiyi acikladi (23). Anselmo
ve ark. asir tiroid hormonlarina maruz kalan fetiislerde gelisme
geriligi olusabilecegini gosteren bir calisma sunmustur (3). Aker ve
ark., Herhandez ve ark. yaptiklan calisma ile TSH degerleriyle FGK
arasinda herhangi bir iliski tespit etmemisler (24, 25).

PPROM oranlarina bakildiginda TSH'In etkisi Giinkaya ve ark.
calismasinda artan TSH degerlerinin asikar hipotiroidi hasta
grubunda EMR oranlarini artirdigini, subklinik gruplarda anlamii
gorilmedigini ortaya koymustur (26). Bu ¢calismada oligohidramnios,
polihidramnios, preeklampsi, preterm dogum olgularyla TSH
arasinda anlamli iliski bulunmamigtir. iranda 2021°de Nazarpour
ve ark. hazirladigi bir derlemede artan TSH degerlerinin PPROM
oranlarini artirdi§i tespit edilmistir (27). Benzer sekilde, Korevaar ve
ark. calismasinda da artan TSH degerlerinin PPROM riskinin artti§ini
bulmuslardir (28). Kabaca ve ark. yaptigi calismada subklinik
hipotiroid grupla dtiroid grup arasinda PPROM oranlarinda anlamli
fark izlenmedi (16). Bizim calismamizda da PPROM oranlarina
bakildiginda subklinik hipotiroidili gebelerde bu oran istatistik
anlamli olarak daha fazla gértlmustir. PPROM olgular 12 gebede
(%2.1) gordldi.

Subklinik hipotiroidinin énemli tarafi, asikar hipotiroidi gelismese de
ateroskleroz ve kardiyovaskiiler hastalik icin risk olusturabilmesidir.
Bunlar bozulmus endotel fonksiyonu, arteriyel intimal media
kalinhginin artmig olmasi ve insiilin direnci ile agiklanmaktadir.
Klinik hipotiroidizim ve subklinik hipotiroidizim hem sistemik hem
de renal damarlarda vaskiiler diiz kas kasiimasina neden olur,
bu da diyastolik basincin artmasina, periferik vaskiiler dirence
ve hipotiroidizmde gebede yiksek tansiyonun patofizyolojisi
olabilecek doku perflizyonunun azalmasina yol agar (29, 30). Tiroid
disfonksiyonu, tiroksin ve tiroid baglayici globulinlerin artan atiimiyla
sonuglandigindan bilinen proteindri ile iliskili olabilir. Protein(irinin
viicut tarafindan telafi edilemeyen tiroid baglayici globulinler ve
tiroksin kayiplarina neden olacak kadar siddetli oldugu nadir vakalar

bildirilmistir (31-33). Bizim yaptigimiz calismada ilk trimester TSH
degerleri ile GHT arasinda anlamli iliski goriilse de, preeklampsi ile
istatistik anlamli sonuclar saptanmamustir. Mahadik ve ark. 2020’de
yapti§i calismada preeklampsili gebeler subklinik hipotiroidizimle
iliskili bulunmustur (p=0.041) (34). Ashok ve ark. yaptigi calismada
normal gebelikle Karsilastiriidiinda preeklampside ilk trimester
ortalama serum TSH seviyeleri, serbest T3 ve T4’te eslik eden
degisiklikler olmaksizin dnemli 6lgiide yliksek bulundu (35). Kaba ve
ark. yaptigi calismada TSH degerlerinin gebede yiiksek tansiyonla
ilislkisi gorilmemistir (36).

Yapilan ¢alismamizda anlamli sonuglar elde edilmistir. Ancak, TSH
degerlerinin gebelikteki obstetrik ve perinatal sonuglar tzerindeki
etkilerini daha detayli bir sekilde inceleyebilmek icin daha kapsamli,
genis Olcekli ve cok merkezli arastirmalara ihtiyag vardir.
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The utility of albumin-bilirubin score as a prognostic marker in preeclampsia
Albiimin-bilirubin skorunun preeklampside prognostik degerinin arastirimasi
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ABSTRACT

Aims: To evaluate the utility of the albumin bilirubin (ALBI) score as a liver
function test and prognostic marker in patients with preeclampsia.

Materials and Methods: A total of 374 patients were enrolled in the study
(148 preeclampsia without severe features, 112 preeclampsia with severe
features, 114 controls). The study compared clinical and demographic features,
laboratory findings and ALBI scores between the three groups. Also, receiver
operating curve (ROC) analysis was used for the estimation of the predictive
value of the ALBI score for the severity of preeclampsia and maternal/neonatal
poor prognosis.

Results: The median ALBI score of the severe preeclampsia group was
significantly higher than mild preeclampsia and control groups (p<0.001 and
p<0.001 respectively). Also mild preeclampsia group had a higher ALBI score
than the control group (p=0.039). The ROC curve analysis for the predictive
value of ALBI score for maternal poor prognosis in preeclamptic patients
showed an area under the curve (AUC) of 0.774 (95% Cl 0.671 — 0.776,
p<0.001). In the ROC curve analysis performed to investigate the value of ALBI
score in neonatal poor prognosis prediction, the AUC was calculated as 0.55
(95% Cl 0.48 — 0.62, p=0.164). For the prediction of preeclampsia with severe
features in all preeclampsia cases, the AUC was 0.751 (95% Cl 0.691-0.812,
p<0.001)

Conclusion: The ALBI score could be a useful, cost-effective and practical liver
function test and prognostic marker for patients with preeclampsia. However,
the predictive performance for neonatal poor prognosis was not sufficient.

Keywords: Preeclampsia, albumin-bilirubin score, ALBI score

INTRODUCTION

Preeclampsia is described as a new onset of hypertension in the
second half of the pregnancy or early postpartum period with the
presence of proteinuria or end-organ damage (1). The prevalence of
preeclampsia is 2-8% worldwide and it is one of the most important
causes of morbidity and mortality in the pregnant population (2).

0z

Amac: Preeklampsili hastalarda albtimin bilirubin (ALBI) skorunun bir karaciger
fonksiyon testi ve prognostik belirtec olarak kullanilabilirligini degerlendirmek.

Gere¢ ve Yontemler: Calismaya toplam 374 hasta dahil edildi (148
preeklampsi, 112 siddetli bulgularin eslik ettigi preeklampsi, 114 kontrol). Ug
grup arasinda klinik ve demografik 6zellikler, laboratuvar bulgular ve ALBI
skorlan karsilastinldi. Ayrica, preeklampsinin siddeti ve maternal/neonatal
kotii prognoz icin ALBI skorunun prediktif degerinin tahmini icin ROC egrisi
analizi yapildi.

Bulgular: Siddetli bulgularin eslik ettigi preeklampsi grubunun median
ALBI skoru preeklampsi ve kontrol gruplarindan anlaml derecede yiiksekti
(sirastyla p<0.001 ve p<0.001). Ayrica, preeklampsi grubu kontrol grubundan
daha yilksek ALBI skoruna sahipti (p=0.039). Preeklamptik hastalarda
maternal kotii prognoz igin ALBI skorunun predikiif degeri igin yapilan ROC
egrisi analizinde egri altinda kalan alan (EAA) 0,774 (%95 Cl 0,671 - 0,776,
p<0,001) olarak bulundu. ALBI skorunun yenidogan kotii prognoz tahminindeki
degerini arastirmak icin yapilan ROC egrisi analizinde EAA 0,55 (%95 Cl 0,48
- 0,62, p=0,164) olarak hesaplandi. Tiim preeklampsi olgularinda siddetli
bulgularin eslik ettigi preeklampsi ongériisii icin EAA 0,751 (%95 GA 0,691-
0,812, p<0,001) idi.

Sonug: ALBI skoru preeklampsili hastalar icin yararl, uygun maliyetli ve pratik
bir karaciger fonksiyon testi ve prognostik belirte¢ olabilir. Ancak, neonatal
kot prognoz dngortistindeki performansi yeterli degildir.

Anahtar Kelimeler: Preeklampsi, Albumin-bilirubin skoru, ALBI skoru

When decreased platelet (PLT) levels, impaired liver or kidney
function, severe hypertension, neurological symptoms, or pulmonary
edema are accompanied, the diagnosis becomes preeclampsia
with severe features(1).

The ALBI score, which is based on the patient’s albumin and total
bilirubin levels, was first developed as a simple scoring system for
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the evaluation of disease severity in patients with hepatocellular
carcinoma (HCC)(3). It defines worsening liver impairment across
three grades (1 to 3). Also, its prognostic value for HCC patients
treated by different methods (surgical resection, ablative treatment,
transarterial or surgical therapies) has been shown by many studies
(4). Afterward, its utility was evaluated in non-malignant liver
diseases such as primary biliary cholangitis, chronic viral hepatitis
B and C and autoimmune hepatitis and data has indicated that ALBI
score/grade could serve a role as a prognostic marker in these
conditions (5-11).

Furthermore, the prognostic value of ALBI score in non-liver
diseases such as acute or chronic heart failure and acute
pancreatitis was investigated and a higher ALBI score/grade was
found to be associated with poor prognosis in these non-hepatic
conditions (12—-15).

Since impaired liver function is an important indicator of
preeclampsia with severe features, we aimed to evaluate the ALBI
score in patients with preeclampsia and its relation with disease
severity, maternal and neonatal poor prognosis.

MATERIALS AND METHODS

The present study is a retrospective case-control study that includes
data from pregnant women who followed up for preeclampsia
and delivered in our hospital between May 2019 and December
2023, as well as healthy pregnant women who were followed up
and delivered in our hospital on similar dates. The data of patients
demographics and laboratory results were obtained from the
delivery room, inpatient ward, operating room registry books and
the hospital’s electronic registration system. The study received
approval from the local ethics committee with approval number E2-
24-6195.

All consecutive preeclampsia cases who met the inclusion criteria
were included and compared to a control group consisting of
low-risk pregnant women at similar gestational ages. Multiple
gestations,  patients with additional chronic inflammatory
conditions, malignancy, renal disease, liver disease, cardiac
disease, or diabetes were excluded.

Preeclampsia cases were grouped based on the ACOG guidelines.
Patients with a systolic blood pressure of =140 mmHg and a
diastolic blood pressure of =90 mmHg, recorded at least twice with
a minimum interval at least 4 hours, accompanied by at least 2+
proteinuria measured by dipstick or 300 mg proteinuria within 24
hours, but without accompanying prodromal symptoms, pulmonary

edema, seizures, impaired liver or kidney functions, and without
thrombocytopenia, are classified as the preeclampsia group without
severe features (1).

Patients with a systolic blood pressure of 160 mmHg or higher
and/or a diastolic blood pressure of 110 mmHg or higher on two
occasions at least 4 hours apart, accompanied by severe persistent
right upper quadrant or epigastric pain, severe analgesic-resistant
headache, visual symptoms, pulmonary edema, impaired liver or
kidney function, or thrombocytopenia are classified as preeclampsia
with severe features (1).

Maternal poor prognosis is described as at least one of the
following: Development of hemolysis, elevated liver enzymes, low
platelet (HELLP) syndrome, eclampsia, admission to intensive care
unit, or death. Neonatal poor prognosis is described as at least one
of the following: first or fifth minute APGAR score < 5, admission to
neonatal intensive care unit, birthweight < 2500 grams, delivery
before 34 weeks, fetal or neonatal death.

The study only included data from patients who provided follow-up
blood test results between weeks 30 and 34. Patients who did not
provide blood test results during this time frame were excluded.

Gestational ages of the patients were determined using first-
trimester crown-rump length measurements, typically taken
between the 11th and 14th gestational weeks. The study compared
demographic and clinical features such as maternal age, gravidity,
parity, birth weights, gestational age at birth, APGAR scores,
laboratory findings [hemoglobin level, white blood cell count (WBC),
neutrophil count, lymphocyte count, monocyte count, platelet count
(PLT), urea, creatinine, alanine aminotransferase (ALT), aspartate
aminotransferase (AST)], total bilirubin, albumin, ALBI scores
between the three groups. ALBI scores were calculated using the
formula (log10 bilirubinx0,66)+(albumin x -0,085) (3).

Statistical analyses were conducted using the Statistical Package
for the Social Sciences (SPSS, version 22, IBM SPSS Statistics
for Windows, Armonk, NY: IBM Corp.). The Shapiro-Wilk test was
employed to assess normality. As the data did not follow a normal
distribution, non-parametric tests were utilized, and median values
with interquartile ranges were reported for descriptive statistics.
To compare data between groups, the Kruskal-Wallis and Mann
Whitney U tests was performed. Receiver operating curve (ROC)
analysis was employed to estimate the predictive value of the ALBI
score for the severity of preeclampsia and maternal/neonatal poor
prognosis. A p-value less than 0.05 was considered statistically
significant.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



(Ozkavak 00. and Sahin D.

RESULTS

The study included a total of 374 patients, with 148 patients
categorized into the preeclampsia without severe features group,
112 patients in the preeclampsia with severe features group, and
114 cases enrolled in the control group. Among the preeclampsia
group (comprising both cases with and without severe features),
sixteen patients met at least one of the maternal poor prognosis
criteria. Additionally, 132 neonates born to preeclamptic patients
exhibited at least one of the neonatal poor prognostic factors.

Among the three groups, there was no statistically significant
difference in gravidity, parity, hemoglobin level, lymphocyte count,
monocyte count, platelet count and 5% minute APGAR scores.

The median age of the control group was significantly lower than
both preeclampsia groups (p=0.023 and p=0.017 respectively).
AST levels were significantly lower in the control group than in
the preeclampsia and preeclampsia with severe features groups
(p=0.002 and p<0.001 respectively), also the AST level of the
preeclampsia with severe features group was significantly higher
than the preeclampsia group (p<0.001). The ALT level of the
control group was significantly lower than both preeclampsia
groups (p=0.006 and p<0.001 respectively). The severe
preeclampsia group had higher ALT levels than the preeclampsia
group (p=0.037). The total bilirubin level was higher in the severe
preeclampsia group than in the mild preeclampsia and control
groups (p=0.016 and p=0.002 respectively). The albumin level
of the control group was significantly higher than preeclampsia
groups (p<0.001 and p<0.001 respectively), also the albumin level
of the preeclampsia with severe features group was significantly
lower than preeclampsia group (p<0.001).

The median ALBI score of the preeclampsia with severe features
group was significantly higher than preeclampsia and control
groups (p<0.001 and p<0.001 respectively). Also preeclampsia
group had a higher ALBI score than the control group (p=0.039).

Gestational age at birth and birthweight of the preeclampsia with
severe features group were significantly lower than preeclampsia
and control groups (p=0.004, p=0.003; p<0.001, p<0.001
respectively). Also preeclampsia group had lower gestational age
at birth and birthweight than control group (p<0.001 and p<0.001
respectively). 1%t minute APGAR score of the control group was
significantly higher than both preeclampsia groups (p<0.001 and
p<0.001 respectively).

The comparison of demographic data, laboratory results, and
neonatal outcomes between preeclampsia, preeclampsia with
severe features and control groups are shown in Table 1.

The ROC curve analysis conducted to assess the predictive value of
the ALBI score for maternal poor prognosis in preeclamptic patients
yielded an area under the curve (AUC) of 0.774 (95% Cl 0.671 —
0.776, p<0.001). Similarly, in the ROC curve analysis aimed at
evaluating the predictive value of the ALBI score for neonatal poor
prognosis, the AUC was determined to be 0.55 (95% Cl 0.48 -
0.62, p=0.164). Subsequently, the optimal cutoff value for maximal
sensitivity and specificity was calculated as -2.4, resulting in 81%
sensitivity and 66% specificity for maternal poor prognosis, while
achieving 50% sensitivity and 50% specificity for neonatal poor
prognosis.

Furthermore, in predicting preeclampsia with severe features within
all preeclampsia cases, the AUC was calculated as 0.751 (95% Cl
0.691-0.812, p<0.001), with an observed sensitivity of 71% and
specificity of 67% at a cutoff value of -2.5.

The results of ROC curve analyses are shown in Table 2, Figure 1-3.

DISCUSSION

Defective trophoblast invasion and placental ischemia are the
mainstream of the pathophysiology of preeclampsia(16). As a
result of placental ischemia, circulating levels of various factors
and proinflammatory cytokines increase (16). These factors lead
to maternal vascular remodeling, endothelial dysfunction and
exaggerated inflammation; and these changes cause vascular
narrowing, end-organ ischemia, platelet dysfunction and multiorgan
damage, especially in the liver, kidneys and brain (2,17-19).

Periportal hemorrhage, ischemic changes and fibrinogen deposition
were histologically demonstrated in liver examinations of patients
with preeclampsia (20). A prospective study showed increased
hepatic fibrosis in preeclamptic patients by using fibroscan
performed in the postpartum first week (21). In a study that reports
the histopathological findings of three autopsy cases of maternal
deaths due to HELLP syndrome, periportal hepatocellular necrosis
was the hallmark finding in the livers of the patients (22). As a result
of hepatic injury, an increase in liver function tests such as AST
and ALT is an important laboratory finding in patients with severe
preeclampsia and its more life-threatening complication, HELLP
syndrome.

In the current study, both the preeclampsia and preeclampsia
with severe features groups exhibited elevated AST and ALT
levels in comparison to the control group. In addition, within the
preeclampsia cohorts, the severe features group demonstrated
even higher AST levels than the mild group. Given that elevated

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



(Ozkavak 00. and Sahin D.

Table 1. Comparison of demographic data, laboratory results and neonatal outcomes between mild preeclampsia, severe

preeclampsia and control groups

Preeclampsia without Preeclampsia with
severe features (n=148) | severe features (n=112) = Control group (n=114)
(median, IQR) (median, IQR) (median, IQR) p value
20.717
Age (years) 32(11) 32(13) 30 (7) 50.023
€0.017
Gravidity 2(2) 2(2 2(1) 0.442
Parity 0(2) 1(2) 1(1) 0.146
Hemoglobin (g/dL) 11.9(1.9) 12.2(2.3) 11.8(2.1) 0.056
20.003
WBC (x10°/L) 10.49 (3.52) 11.35 (4.3) 9.87 (4.09) b0.374
€0.008
20.063
Neutrophil count (x10°/L) 7,54 (3,42) 8.40 (4.4) 7.19 (3.55) ®0.455
©0.046
Lymphocyte count (x10%/L) 1.99 (0.89) 1.92 (1.02) 1.75 (0.62) 0.076
Monocyte count (x10°/L) 0.50 (0.24) 0.50 (0.24) 0.47 (0.20) 0.519
Platelet count (x10°/L) 247 (102.25) 230 (111.5) 248 (104.3) 0.317
20.003
Urea (mg/dL) 20(9) 24 (11) 17 (6) ® <0.001
©<0.001
20.007
Creatinine (mg/dL) 0.55 (0.16) 0,62 (0.21) 0.49 (0.15) ®0.006
©<0.001
2<0.001
AST (U/L) 21(11) 29 (37) 17(9) b0.002
©<0.001
20.037
ALT (U/L) 14 (8) 16 (33) 12(7) ©0.006
©<0.001
20.016
Total bilirubin (mg/dL) 03(0.2) 0.4 (0.3) 0.3(0.2) ©0.057
€0.002
2<0.001
Albumin (g/L) 37 (4) 33(6) 38(3) ©<0.001
©<0.001
20.004
Gestational age at birth (weeks) 37 (4) 34 (6) 39(1) ®<0.001
€<0.001
20.003
Birth weigth (grams) 2610 (975) 2065 (1546) 3220 (688) ®<0.001
€<0.001
20.398
1st minute APGAR score 7(1) 6(1) 8(1) b <0.001
€<0.001
5th minute APGAR score 9(1) 8(1) 9 (0) 0.515
2<0.001
ALBI score -2.55(0.32) -2.20 (0.57) -2.65 (0.25) ©0.039
€<0.001

2 Comparison between preeclampsia without severe features and preeclampsia with severe features

°: Comparison between preeclampsia without severe features and control groups

< Comparison between preeclampsia with severe features and control groups
p<0.05 accepted as statistically significant. WBC: white blood cell count, AST: aspartate aminotransferase, ALT: alanine aminotransfesase, BUN: blood urea nitrogen

liver enzymes serve as a diagnostic criterion for preeclampsia, our in patients with preeclampsia without severe features and delivery

findings are consistent with the literature (1).

between 34 %7 and 36 ¢ weeks in patients with severe features.
When maternal hemodynamic stability could not be achieved,

In preeclamptic patients, the timing of the delivery is an important  earlier delivery should be considered (1,23). In our clinical practice,
issue. International guidelines recommend delivery at 37 %" weeks ~ we plan our patients’ deliveries in accordance with the guidelines.
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Table 2. Reciever operating curve analysis results of predictive value of ALBI score for disease severity, maternal and neonatal poor

prognosis*

Outcome Cut-off AUC p 95%Cl Sensitivity Specificity
Preeclampsia with severe features -2.5 0.751 <0.001 0.691-0.812 71% 67%
Maternal poor prognosis -2.4 0.774 <0.001 0.671-0.876 87% 62%
Neonatal poor prognosis -2.4 0.550 0.164 0.480-0.620 50% 50%

p<0.05 accepted as statistically significant.
AUC: area under the curve, Cl: confidence interval.

* Maternal poor prognosis described as at least one of the followings: Developement of HELLP syndrome, eclampsia or admission to intensive care unit. Neonatal poor
prognosis described as at least one of the followings: first or fifth minute APGAR score < 5, admission to neonatal intensive care unit, birthweight < 2500 grams, delivery

before 34 weeks, fetal or neonatal death.
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Figure 1. The ROC curve analysis for predictive performance of the ALBI score for
maternal poor prognosis.
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Figure 2. The ROC curve analysis for predictive performance of the ALBI score for
neonatal poor prognosis.

Figure 3. The ROC curve analysis for predictive performance of the ALBI score for
severe preeclampsia.

Thus, our study showed lower gestational age at birth in both
preeclampsia groups. As a result, we observed lower 1% minute
APGAR scores in these groups.

Albumin synthesis is an important function of the liver. Thus,
hypoalbuminemia reflects progressive hepatic damage in patients
who diagnosed with liver disease (24). In our study, the group
with the lowest albumin levels was the preeclampsia with severe
features group, followed by the preeclampsia group and the
highest albumin levels were observed in the control group and the
difference between the three groups was statistically significant.
These findings could indicate that hepatic damage may be present
in all preeclamptic patients, and the severity of the disease may
affect the synthesis function of the liver.

ALBI score was first described by Johnson et al. as a tool for
assessment of disease severity in patients with HCC(3). Then they
tested the model in several geographic regions and variable clinical
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scenarios (patients undergoing resection, sorafenib treatment
for advanced HCC and chronic liver disease but without HCC),
and reported that the ALBI score provides a simple, objective,
and discriminatory method of evaluating liver function in HCC.
Its advantage to the classic Child-Pugh (CP) score is subjective
findings such as encephalopathy and ascites are not required.

In a study involving 1242 patients, the predictive efficacy of the
ALBI score for postoperative liver failure and long-term survival
was assessed. The authors concluded that the ALBI score
demonstrated superior performance compared to the CP grade
in predicting these outcomes (25). Another retrospective study
examined the association between the ALBI score and patient
survival in live donor liver transplant recipients. The findings
indicated that the ALBI score exhibited better performance than
the Model for End-Stage Liver Disease (MELD) score for patient
survival (26).

A prospective study that followed up 398 chronic hepatitis
B-related liver cirrhosis over a median follow-up period of 33.9
months demonstrated that the ALBI score effectively forecasts
both severity and long-term prognosis, surpassing the predictive
accuracy the MELD score (6). Moreover, its prognostic reliability has
been corroborated in patients with chronic hepatitis C infection and
primary biliary chirrosis (8,9).

After these studies, the usefulness of the ALBI score in non-
liver diseases became a field of investigation. In a multicenter,
prospective study which enrolled 1190 patients with acute heart
failure, higher ALBI scores was found to be associated with fluid
overload and increased mortality (13). Similarly, another study
reported a relationship between higher ALBI scores and inpatient
mortality of patients with acute heart failure (14). In heart failure
patients who required intensive care unit admission, short and
long-term mortality rates were higher when the patients had higher
ALBI scores (12). As well as, in a retrospective study that included
the data of 284 patients who were admitted to the intensive care
unit for severe acute pancreatitis, the ALBI score showed significant
predictive performance for in hospital mortality and the authors
reported that the performance of the ALBI score was superior to
previously used scoring systems such as SOFA, SAPS-II, APACHE
scores (15). Furthermore, higher ALBI scores were observed in
patients with intrahepatic cholestasis of pregnancy in first trimester
and at the time of the diagnosis, in a retrospective study (27).

In the present study, both the preeclampsia and preeclampsia
with severe features groups had higher ALBI scores than the
control group. Additionally, we observed a higher ALBI score in the
preeclampsia with severe features group than in the preeclampsia

group. As mentioned earlier, preeclampsia is associated with
endothelial dysfunction and altered inflammation which results in
end organ damage such as the liver, brain and kidneys. The increase
in the ALBI score could be an indicator of the hepatic damage in
patients with preeclampsia. Also the ROC curve analysis showed
that the ALBI score has significant performance for prediction of
the disease severity and maternal poor prognosis in patients with
preeclampsia. Although, the predictive performance for neonatal
poor prognosis was not sufficient.

This study’s primary strength lies in its introduction of the ALBI
score as a novel prognostic tool in preeclampsia, supported by
a well-characterized patient cohort. However, the retrospective
design may limit generalizability, and further prospective studies
are needed to validate these findings. Despite this, the results
provide a foundation for integrating liver function markers into
clinical practice for improved maternal care.

CONCLUSION

The ALBI score represents a promising, cost-effective tool for
evaluating liver function and predicting maternal outcomes in
preeclampsia. Its simplicity and practicality make it a valuable
addition to clinical practice, particularly in resource-constrained
settings. However, the score’s limited predictive value for
neonatal outcomes highlights the need for further research to
refine its applicability and explore potential combinations with
other biomarkers. Future prospective and multicenter studies are
essential to validate these findings and establish the ALBI score as
a standard prognostic tool in preeclampsia management, thereby
enhancing maternal and fetal healthcare outcomes globally.
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ABSTRACT

Aim: To review our experience in fetuses with prenatally diagnosed with
polyhydramniosis

Materials and Methods: Retrospective study of fetuses prenatally diagnosed
with polyhydramniosis between October 2023 and January 2025 in a tertiary
referral center.

Results: 104 pregnant women were included in the final analysis. When we
classify the cases according to etiology of polyhydramnios, 31 (29.8 %) women
had pregestational or gestational diabetes, in 8 (7.6 %) infants major structural
or significant genetic anomalies were detected prenatally or postnatally, 65
(62.6 %) cases were classified as idiopathic and recent TORCH positivity was
not observed in any of the cases 0 (0%). Most cases were delivered at term
(81.8%), median gestational week at delivery was 36 (range, 23-41), and the
mean standard deviation birthweight was 2996+969 grams. Polyhydramnios
was more common in male than in female fetuses (67% vs 33%). Termination
of pregnancy was selected in 1 (0.9%) of the cases diagnosed with acrania and
performed at 23 weeks of pregnancy with fetocide. There were 2 intrauterine
fetal demise at 32 and 35 weeks of gestation diagnosed with Trisomy 18 and
cardiac anomaly respectively. 101 (97.1 %) were live born and 29 of 101 live
born infants were needed neonatal intensive care unit.

Conclusion: Glucose tolerance test, detailed sonography, including fetal
echocardiography should be performed in the pregnancies complicated
with polyhydramnios. However, it is also reassuring for parents that the vast
majority of cases are idiopathic.

Keywords: polyhydramnios, diabetes mellitus, outcome, etiology, idiopathic
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oz

Amag: Prenatal donemde polihidramniyoz tanisi konulan fetiislerdeki
deneyimlerimizi gbzden gecirmek

Gerec ve Yontemler: Ugiincii basamak bir sevk merkezinde Ekim 2023
ile Ocak 2025 tarihleri arasinda prenatal olarak polihidramniyoz tanisi alan
fettislerin retrospektif ¢alismasi.

Bulgular: Calismaya dahil edilen 104 vakada, olgulari polihidramnios
etiyolojisine gore siniflandirdigimizda, 31 (%29,8) pregestasyonel veya
gestasyonel diyabet, 8 (%7,6) fetiiste prenatal veya postnatal olarak major
yapisal veya genetik anomaliler tespit edildi, 65 (%62,6) olgu idiyopatik olarak
siniflandinldi ve higbir olguda yakin zamanda TORCH pozitifligi gézlenmedi
(%0). Olgularin cogu miadinda dogum gerceklesti (%81.8), dogumdaki medyan
gebelik haftasi 36 (23-41) ve ortalama dogum agirigi 2996+969 gramdi.
Polihidramnios erkek fetiislerde kiz fetiislere gore daha yaygindi (%67 vs.
%33). Akrania tanisi konulan olgularin 1’inde (%0,9) gebelik terminasyonu 23.
gebelik haftasinda fetosit ile gerceklestirildi. Sirasiyla Trisomi 18 ve kardiyak
anomali tanisi konulan 32 ve 35. gebelik haftalarinda 2 intrauterin fetal 6liim
tespit edildi. 101 fetliste (%97.1) canli dogum ve canli dogan 101 fetiisiin
29'unda yenidogan yogun bakim (initesinde takibe alindi.

Sonug: Polihidramnios ile komplike olan gebeliklerde glukoz tolerans testi, fetal
ekokardiyografi de dahil olmak (izere ayrintili sonografi yapiimalidir. Bununla
birlikte, vakalarin bilyiik cogunlugunun idiyopatik olmasi da ebeveynler icin
gliven vericidir.

Anahtar Kelimeler: polihidramnios, diabetes mellitus, sonug, etiyoloji,
idiyopatik

Sorumlu Yazar/Corresponding Author: Aysegiil ATALAY, Van State Education and Research Hospital, Department of Obstetrics and Gynecology, Division of Perinatology Stiphan mah. Havalimani

kavsagi 1. km Edremit, 65000, Van, Turkiye
E-mail: draysegulatalay@gmail.com

Cevrimici Erisim/Available online at: https://dergipark.org.tr/tr/pub/jgon

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



https://orcid.org/0000-0002-4494-9248
https://orcid.org/0000-0002-7193-6557
https://orcid.org/0000-0002-5440-2940

Atalay A, et al.

INTRODUCTION

Amniotic fluid (AF) is necessary for the normal growth and
development of the human fetus. AF is obtained from the dialysis
fluid, i.e. from the maternal serum that enters the amniotic cavity
through the fetal membrane, the fetal lung exudate and the fetal
skin, as well as from the fetal urine. While an adequate amount of
AF can protect the fetus, abnormal amounts of AF can compromise
the safety of the fetus and mother. Polyhydramnios is the excessive
accumulation of AF and can occur in 1 — 2 % of pregnancies (1).
The diagnosis is usually made sonographically by evaluating the
SDP (Single Deepest Pocket) (2) or the AFI (Amniotic Fluid Index) (3)
or by subjective sensation (4), and can be defined as SDP > 8 cm,
AFl = 25 cm. Maternal and fetal conditions, including fetal structural
and genetic anomalies, maternal gestational and pregestational
diabetes, and TORCH infections (toxoplasmosis, other [syphilis,
varicella-zoster virus, parvovirus B19], rubella, cytomegalovirus, and
herpes simplex virus infections) can lead to excess amniotic fluid,
while 50-60% of polyhydramnios cases appear to be idiopathic
(5-7). Polyhydramnios is associated with an increased risk of
perinatal morbidity and mortality, including prematurity, aneuploidy,
caesarean section, fetal structural anomalies, premature rupture of
membranes (PROM), abnormal fetal presentation, umbilical cord
prolapse and postpartum haemorrhage (8-10).

Pregnancy complicated by polyhydramnios can still pose a
diagnostic and therapeutic dilemma for obstetricians, although
the association between polyhydramnios and adverse perinatal
outcomes has been reported repeatedly. The aim of our study
was to review our experience of polyhydramnios cases and the
respective perinatal outcome in a tertiary referral hospital.

MATERIALS AND METHODS

We performed a retrospective study on perinatal outcome of
singleton pregnancies beyond 22 weeks of gestation diagnosed
with polyhydramnios at the Department of Perinatology of Van
Education and Research Hospital, between October 2023 and
January 2025. This retrospective study was approved by the local
ethics committee (no: GOKAEK/ 2025-01-04).

The sample size is based on all the pregnant women patients who
were consulted to the perinatology outpatient clinic with a diagnosis
of polyhydramnios from the antenatal outpatient clinic within the
specified date range and whose diagnosis was confirmed by the
perinatologist.

Ultrasound examinations were performed with a Voluson E8 system
(GE Healthcare Medical Systems, Milwaukee, W1, USA) by the same

resident. Polyhydramnios was defined as SDP > 8 cm beyond 22
weeks of gestation (11) and detailed sonography was performed in
all cases.

Diagnosis of polyhydramnios is routinely followed by performance
of TORCH serology and review of oral glucose tolerance test (OGTT)
results. In cases with associated prenatal or postnatal abnormalities
or TORCH negative serologies or normal OGTT results with
polyhydramniosis were advised to undergo fetal karyotyping. In the
observed period OGTT was performed between 24 and 28 weeks of
gestation by capillary blood analysis after 12 h of fasting and one
and two hours after administration of 75 g glucose, and cut- off
values for maternal diabetes mellitus were 92 / 180/ 153 mg/dl (12).

The inclusion criteria was singleton pregnancy, beyond 22 weeks
of gestation. The exclusion criteria for the study were multiple
pregnancies, pregnant women with missing TORCH serology. We
searched our computerized database for prenatally diagnosed
polyhydramnios and also performed a literature search to compare
our data with those of previous series.

To perform this study, the following variables were also evaluated:
Maternal age, gravidity, parity, previous miscarriage, living child,
gestational week at diagnosis, presence of associated structural
and genetic abnormalities, gestational age at delivery, neonatal sex,
birth weight, Apgar scores at the first and fifth minutes, postnatal
surgical and medical interventions and follow-up, mortality, and
short-term outcomes.

Primary outcome parameter was the underlying etiology. For this
analysis, the study group was retrospectively stratified into four
groups: 1.) Recent TORCH infection (positive serology); 2.) Major
structural anomalies or aneuploidies; 3.) Maternal gestational or
pregestational diabetes; 4.) Idiopathic cases. In terms of severity,
polyhydramnios was further categorized as mild or severe if the
SDP was < 10 cm or = 10 cm, respectively (1). Secondary outcome
parameters were perinatal data including gestational age at birth,
birth weight, mode of delivery, and neonatal mortality and morbidity.
Fetuses with sonographic anomalies such as single umbilical
artery, ventriculomegaly, macrosomia, mild renal pelvis dilatation
in the prenatal period were not accepted as an anomalous group
in the absence of additional structural and/or genetic anomalies in
the postnatal period.

Statistical analysis

Data were collected using an Excel 2007 spreadsheet (Microsoft
Corp., Redmond, WA, USA). For statistical analysis, continuous
variables were presented as mean and standard deviation (SD) or
median and range values according to the normally distribution
by using the Kolmogorov—Smirnov test. When the data were not
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normally distributed, median values together with range were used.
Mann-Whitney U test was performed for the comparison of median
values amongst the groups. Categorical variables were presented
as numbers and percentages.

RESULTS

Duringthe specified period of the current study, 194 pregnancies were
evaluated and of the 194 cases complicated with polyhydramnios,
90 cases were excluded from further analysis, and a total of 104
pregnant women were included in the final analysis Figure 1. When
we classify the cases according to etiology of polyhydramnios, 31
(29.8 %) women had pregestational or gestational diabetes, in 8
(7.6 %) infants major structural or significant genetic anomalies

were detected prenatally or postnatally, 65 (62.6 %) cases were
classified as idiopathic and recent TORCH positivity was not
observed in any of the cases 0 (0%) as presented in Figure 1.

The characteristics of the study population is presented in Table 1.
Table 1 also outlines the associated major structural and/or genetic
abnormal findings as detailed.

Table 2 summarize the fetal and neonatal outcomes of all cases
with a prenatal diagnosis of polyhydramnios. Most cases were
delivered at term (81.8%), median gestational week at delivery was
36 (range, 23-41), and the mean standard deviation (SD) birthweight
was 2996+969 grams. In addition, polyhydramnios was more
common in male than in female fetuses (67% vs 33%). Termination
of pregnancy (TOP) was selected in 1 (0.9%) of the cases diagnosed

‘ (n=194) consecutive pregnant woman
| diagnosed with polyhydramniosis

L

Figure 1. Flowchart illustrating
study population selection and
classification according to the
etiology of polyhydramnios

EXCLUSION (n=90):
Multiple pregnancy (n=9)

Missing TORCH serology(n=57)
Missed follow-up (n=24)

final study population (n=104)
|

Diabetes . .
Major malformation

(n=8, 7.6%)

gestational/pregestational serology

(n=31,29.8%)

Positive TORCH

(n=0, 0%)

|
Idiopathic
(n=65, 62.6%)

Table 1. Characteristics and ultrasound findings of 104 pregnancies with a prenatal diagnosis of polyhydramnios

Polyhydramnios(n=104)

Maternal age (median, min-max) (mean, SD) i’.(())(11¢8645€1)
Gravidity (median, min-max) 3(1-12)
Parity (median, min-max) 2(0-10)
Previous miscarriage (median, min-max) 0(0-2)
Living Child (median, min-max) 1(0-10)
Gestational week at diagnosis (median, min-max) 28 (24-47)
Major Fetal Anomalies (n, %) 8(7.6%)

Congenital heart defects
Neural tube defects
Cleft lip
Holoprosencephaly
Hipospadias

Anal Atrezi

Trizomi 18

Abbreviations: SD: standard deviation, min: minimum, max: maximum
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Table 2. Fetal and neonatal outcomes of fetuses with a prenatal diagnosis of polyhydramnios

(n=104)

GA at delivery (median, min-max) 36 (27-41)
Preterm delivery (<37 weeks) (median, min-max) 19 (18.2%)
Birth weight (grams) (mean, SD) 2996+969
Gender (n, %)

Male 70 (67%)

Female 34 (33%)
Apgar at 1st minute (median, min-max) 8(0-9)
Apgar at 5th minute (median, min-max) 9(0-9)
Mode of delivery (n, %)

Caesarean section 55(52.8%)

Vaginal delivery 49(47.2%)
Short term outcome (n, %)

Termination of pregnancy 1(0.9%)

Intrauterine fetal demise 2 (1.9%)

Live Birth 101 (97.1%)

Need for NICU 29 (27.8%)

Abbreviations: GA: gestational age, SD: standard deviation, min: minimum, max: maximum, NICU: need for neonatal intensive care unit

with acrania and performed at 23 weeks of pregnancy with fetocide.
There were 2 intrauterine fetal demise (IUFD) at 32 and 35 weeks
of gestation diagnosed with Trisomi 18 and cardiac anomaly
(atrioventricular septal defect), respectively. Among the 104 cases
of polyhydramnios, 101 (97.1 %) were live born. 29 of 101 live born
infants were needed neonatal intensive care unit (NICU).

While mild polyhydramnios was observed in the majority of the
diabetic and idiopathic polyhydramnios group 61% and 68%
respectively, it was observed in only 25% of the patients in the
anomalous group.

DISCUSSION

In the present study, we conducted a retrospective study on the
etiology and perinatal outcome of polyhydramnios to improve
information for counseling and management of affected pregnant
women in our hospital. It is noteworthy that the vast majority of
polyhydramnios cases (62.6%) were idiopathic with no evidence
of fetal or maternal pathology, which should be communicated
at informed consent. However, in the remaining 29.8% we found
maternal diabetes, fetal structural or genetic abnormalities (7.6%)
as causes of the condition. Although most cases of polyhydramnios
are idiopathic, when an etiology is identified, it is most commonly
due to a fetal anomaly or maternal diabetes. Our study findings
are consistent with earlier reports on polyhydramnios and the
respective etiology (13-15).

In our study, while maternal diabetes was found to be the most
common etiology for polyhydramnios, which is consistent with
the literature, none of the polyhyramnios cases was found to be
associated with TORCH infection (16).

The most common associated anomalies in our study were
cardiac and neural tube defects (NTD). Although NTDs often
show sonographic findings during routine antenatal sonography,
the prenatal detection rate of congenital heart anomalies is only
16.7 % (14, 16). We therefore strongly recommend that fetal
echocardiography be included in the diagnostic work-up of cases
with polyhydramnios.

Demographic data analysis in the current study showed that
polyhydramnios was more common in younger women; the median
maternal age in our study was 30 years, whereas in the literature it
is conflicting. Biggio et al. found an association between idiopathic
polyhydramnios and increasing maternal age and parity (13), while
Khan et al. found it more common in younger women (17). Same
study reported low Apgar scores at one minute and five minutes
(17). In our study, we found no association between polyhydramnios
and low Apgar scores.

In the literature, the incidence of aneuploidy in infants with
polyhydramnios is between 0.4 and 3.2 % (8, 13, 18). Brady
et al. reported an incidence of 3.2% and therefore advocated
performing amniocentesis (18), while others did not recommend
routine karyotyping in sonographically isolated polyhydramnios.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2024 e Cilt 21, Sayi 4



Atalay A, et al.

Unfortunately, in our study, the prevalence of genetic abnormalities
was only 0.9%, because pregnant women did not accept genetic
diagnostic invasive techniques. This condition is one of the
limitations of current study. Our study have also other limitations,
since it was retrospectively designed and reports a single-center
experience.

CONCLUSION

To summarize, a glucose tolerance test, a detailed sonography,
including fetal echocardiography, should be performed in the
pregnancies complicated with polyhydramnios. However, it is also
reassuring for parents that the vast majority of cases are idiopathic.
It is important to note that idiopathic polyhydramnios is a diagnosis
of exclusion. While the cause may be unclear during pregnancy, the
cause may become apparent after birth.
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Ik trimester serum inflamatuar markerlarini kullanarak gebelik kolestazini
ongorebilir miyiz?
Can we predict cholestasis of pregnancy using first trimester serum inflammatory markers?
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0z

Amac: Gebelik kolestazi maternal ve fetal etkilerinden dolay ciddi bir hastaliktir.
Bu nedenle son zamanlarda gebelik kolestazinin erken tanisi ve hastalik
gelisebilecek kisilerin ongorilmesi tzerine cesitli calismalar yapiimaktadir.
Biz de bu amagla ilk trimester hemogram inflamatuar markerlari ve karaciger
fonksiyonlarini gosteren markerlardan, gebelik kolestazini 6ngorebilmek adina
bir calisma tasarladik.

Gere¢ ve Yontemler: Ocak 2022-Ocak 2024 yillan arasinda Klinigimize
basvuran gebelik kolestazi olgulari (n:31) ve benzer sayi (n:31) ve demografik
ozelliklerdeki kontrol grubu calismaya dahil edilmistir. Retrospektif olarak
laboratuvar verileri ve dogum sayilari incelenmis ve analiz edilmistir.

Bulgular: Vaka ve kontrol grubunun ilk trimesterda verdigi kan sonuclari
incelendiginde Ortalama trombosit hacmi (mean platelete voliime MPV), eritrosit
dagihm genisligi (Red cell distribution width RDW) %, aspartat aminotranferaz
(AST), alanin aminotransferaz (ALT), Aspartat aminotransferaz (AST)- trombosit
orani indeksi (APRI), Aspartat aminotransferaz- alanin aminotransferaz orani
indeksi (AARI) degerleri arasinda istatistiki anlamli sonuclar elde edilmistir.
MPV, AST, ALT VE APRI degerleri kolestaz grubunda daha yiiksek bulunurken,
RDW% ve AARI degerleri kontrol grubunda daha yiiksek bulunmustur.

Sonug: Artmis MPV, AST, ALT VE APRI degerleri ve azalmis RDW% ve AARI
degerleri, kolestaz ile iliskilidir ve gebelik kolestazi icin tani algoritmasina
kullanilmak icin uygun parametreler olabilir. Sorumlu altta yatan molekiler
patojenik mekanizmalari degerlendirmek igin daha biiyiik calismalara ihtiyag
vardir.

Anahtar Kelimeler: Gebelik kolestazi, riskli gebelikler, antenatal tarama

ABSTRACT

Aim: Intrahepatic cholestasis of pregnancy (ICP) is a serious condition
due to its maternal and fetal effects. Therefore, various studies have
recently been conducted on the early diagnosis of ICP and the prediction of
individuals at risk. With this aim, we designed a study to predict ICP using
first-trimester hemogram inflammatory markers and markers indicating
liver functions.

Materials and Methods: Cases of ICP (n=31) and a control group of similar
number (n=31) and demographic characteristics who presented to our clinic
in the between of January 2022-January 2024 were included in the study.
Laboratory data and delivery numbers were retrospectively reviewed and
analyzed.

Results: When the first-trimester blood results of the case and control
groups were examined, statistically significant results were obtained between
mean platelet volume (MPV), red cell distribution width percentage (RDW%),
aspartate aminotransferase (AST), alanine aminotransferase (ALT), AST to
platelet ratio index (APRI), and AST to ALT ratio index (AARI) values. MPV, AST,
ALT, and APRI values were found to be higher in the cholestasis group, while
RDW% and AARI values were higher in the control group.

Conclusion: Increased MPV, AST, ALT, and APRI values and decreased
RDW% and AARI values are associated with cholestasis and may be suitable
parameters to use in the diagnostic algorithm for ICP. Larger studies are needed
to evaluate the underlying molecular pathogenic mechanisms responsible.

Keywords: Pregnancy cholestasis, high-risk pregnancies, antenatal screening
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GiRiS

Gebeligin intrahepatik kolestazi (GIK) gebeligin ikinci iiciincii
trimesterlerinde ortaya cikan gebelige 6zgii en yaygin karaciger
hastaliidir. Siklikla kasinti ve karaciger transaminazlarinin
yiiksekligi ile bulgu verir. Gebelikte karaciger fonksiyon testlerinde
artisa neden olan preeklampsi akut yagli karaciger gibi durumlardan
veya kasintiya sebep olan diger gebelik dermatozlarindan, aghk
safra asiti yiiksekligi (=10 pmol/L) ile ayrilir (1). GIK’nin rapor edilen
insidansi, ulkeler ve popllasyonlar arasinda %0,2 ile %22 arasinda
degismektedir (2,3) intrahepatik kolestazin nedeni belirsizligini
korumaktadir, ancak genetik faktorler, beslenme yardimci (ireme
teknikleri, oral kontraseptif (OKS) kullamimi gibi predispozan
faktorleri olan, kanalikiiler zar boyunca anormal biliyer transport
ile karakterize, etiyolojisi kompleks ve heterojen bir hastaliktir (2,4)
Bu hastalik, anne icin ciddi mortalite ve morbidite riski olusturmaz,
belirtileri genellikle dogumdan sonra 48 saat iginde ¢oziiliir ve
laboratuvar anormallikleri 2-8 hafta iginde normalize olur (5,6)
ve dogum sonrasl sekelsiz iyilesir. Fetlis icin preterm dogum,
mekonyumla boyall amniyotik sivi, travay sirasinda fetal distress
ve antepartum 6liim gibi ciddi riskler tasimaktadir (7). Serum safra
asitleri 40 pmol/L yiiksek olan olgularda, fetal 6liim riskinin anlamli
oranda arttigi bilinmektedir (8). Tedavide temel ama¢ hastanin
semptomplarini gidermek ve fetal etkilerin éniine gegmektir(9,10).
Kullanilan tek tadavi ursodeoksikolik asit uygulamasidir.

Klinik bulgular basladiktan sonra achk safra asiti degerinin
elde edilmesi ve tedaviye baslanmasi zaman almaktadir. Ayrica
intrauterin gelisme geriligi, preeklampsi gibi cidi fetal adverse
etkileri bulunan hastaliklari erken haftalarda 6ngormek icin
cesitli testler iizerinde calisilsa da GIK icin yapilan calismalar cok
kisithidir.

Son zamanlarda, Aspartat aminotransferaz (AST)- trombosit
orani indeksi (APRI), pediatrik hastalarda kolestatik karaciger
hastaliklanni ve fibrozisi tamlamak igin kullanilmigtir. Bu
calismalara gore, APRI skoru paranteral beslenme ile iligkili
kolesatasisin gelisiminde givenilir ve invaziv olmayan bir belirteg
olabilir ve kolesatik karaciger hastaligi olan hastalarda hafif ve ileri
fibrozisi ayirt etmek veya karaciger transplantasyonu sonrasi greft
fibrozunu degerlendirmede kullanilabilir (9,10). Ayrica, Aspartat
aminotransferaz- alanin aminotransferaz orani indeksi (AARI),
primer biliyer sirozu olan hastalarda siroz belirteci olarak arastiriimis
ve sirozun tamisinda klinik degere sahip oldugu bildirilmistir.
Obstetrik uygulamada, gunlik kullanimda ICP gelisimini erken
tahmin etmek igin APRI ve AARI orani arastinimis ve ¢alismalarda
erken tani ve GIK siddetini belirlemek icin tani degeri olan testler
olarak degerlendirilmistir (3,11-13).

Ayrica son literatiirde, rutin tam kan hiicresi (CBC) sayisinin
bazi bilesenlerinin, malignitelerin, kardiyovaskiiler hastaliklarin,
otoimmiin hastaliklarin ve bazi gebelik patolojilerinin tanisinda
yardimei olabilecegi gosterilmistir (14,15) . CBC degerleri ve GIK
arasindaki iliski mevcut literatiirde yetersiz olarak calisiimistir.
Gebelikle CBC bilesenleri arasindaki iliskiyi inceleyen yalnizca lig
calisma bulduk (16—18). 2017 yilinda yapilan bir Tiirk ¢alismasinda,
Yayla Abide ve arkadaslari, MPV'nin (glincii trimesterde siddetli
GIK vakalarinda hafif GIK veya kontrol grubuna gére daha yiiksek
oldugunu tespit etmislerdir (16). Ayrica Tiirkiye’de, 2014 yilinda,
Kirbas ve arkadaslari, hafif GIK ve siddetli GIK grubunda normal
gebeliklere gore daha yiiksek Notrofil / lenfosit orani (NLR) diizeyleri
buldular (17).

Biz bu calismalar isiginda, ilk trimester hemogram ve biyokimya
degerleriile GIK dngoriisii icin literatiire katkida bulunmak ve énceki
arastirmalari genisletmek istedik ve Tiirkiye’deki bir popiilasyonda
gebeligin ilk trimesterinda CBC bilesenleri ve ICP arasindaki iliskiyi,
APRI ve AARI oraminin GIK ongoriisiindeki yerini tespit etmek
amaciyla calismamizi baslattik.

GEREC VE YONTEM

Elazig sehir hastanesi, Elazi§, Tirkiye'de Ocak 2022-Ocak
2024 yillan arasinda GIK tanisi konulan ve gebelik takipleri ve
dogumlar hastanemizde gerceklestirilen 31 GIK olgunun Klinik
verileri retrospektif olarak tarandi. Veriler retrospektif olarak
toplandi§indan, bilgilendirilmis onam gerekli degildi. Bu calisma,
Helsinki Bildirgesi’nde belirtilen prensiplere gore yerel etik kurulu
tarafindan onaylanmistir (E-71522473-050.01.04-5774-02) ikinci
veya (ciincl trimesterde, dermapatolojik bir tanisi olmayan yaygin
kasintiya sahip hastalara, yiiksek serum AST, ALT veya aclik safra
asidi, normal hepatobiliyer ultrasonografik gortintiileme bulgulari ve
hepatit A, B ve C icin negatif serolojik test sonuglari ile GIK tanisi
konuldu. Cogul gebelikleri, kronik sistemik veya otoimmiin veya
endokrinolojik hastaliklari, karaciger hastaliklari, hematolojik veya
enfeksiydz hastaliklari ve son bir yilda kan (riinil transflizyonu olan
hastalar calismadan cikarildi. Kontrol grubu, gebelik dncesi veya
gebelie ozgii herhangi bir hastaliji olmayan, gebelik takipleri
hastanemizde yapilan ve calisma grubundaki hastalarla ayni
donemde hastanemizde dogum yapan rastgele secilmis saghkl 31
gebe kadindan olustu.

Calismadaki ilk amacimiz gebelik kolestazi tanisi konulan olgularin
gebelik ve yenidogan sonuclarini incelemek ikincil amacimiz ise GIK
ve saglikli gebeler arasinda birinci trimesterlerde WBC, hemoglobin,
nétrofil, lenfosit, NLR, PLR, RDW, trombosit, MPV AST, ALT, APRI VE
AARI seviyelerini karsilastirmaktr.
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Olgu grubunun tani aldi§i hafta, tani anindaki transaminaz degerleri,
tani anidaki aclik safta asiti degerleri, gebelik takibinde veya dogum
esnasinda obstetrik problemler gelismisse bu durumlar veri olarak
kaydedildi.

Kontrol grubu olarak secilen hastalar ve vaka grubu igin de yas,
gravida, parite, abort, viicut kitle indeksi (VK), birinci trimester
CBC egerleri, B12, ferritin ve AST, ALT diizeyleri kaydedildi.
Hastalarin dogum raporlarina ulasilip dogum yaptiklari haftalar,
dogum sekilleri, bebedin dogum kilosu boyu ve cinsiyeti kayit
altina alind.

ik trimester APRI skoru, literatiirde belirtildigi gibi hesaplandi [(AST/
normal (st sinir)/trombosit sayisi (1079 L—-1) x 100]. (3,12) AST
normal iist sinir 40 IU/L olarak alind.. ilk trimester AARI oranlari su
formil kullanilarak hesaplandi: serum AST (IU/L) /ALT (IU/L). (3,19)
Hastanemizin laboratuvarinda kullanilan sisteme gore AST igin
normal (st sinir 40 U/L, ALT icin 40 U/L ve aclik safra asidi icin 10
pmol/L idi.

Bu calismada tiim istatistiksel analizler i¢in IBM Corp., Armonk, NY,
ABD tarafindan gelistirilen Statistical Package for the Social Sciences
(SPSS) 25.0 kullanildi. Galismanin verilerin degerlendiriimesinde
tanimlayici istatistiksel yéntemler kullanildi. Uzerinde durulan
Ozelliklerden siirekli degiskenler icin tammlayici istatistikler;
Ortalama = Standart Sapma olarak ifade edilirken, kategorik
degiskenler icin sayi ve yiizde olarak ifade edildi. Verilerin dagihmi
Kolmogorov Smirnov testi ile test edildi. Normal dagilima sahip
veriler i¢in parametrik bagimsiz iki drnekli t-testi ve normal dagiim
gostermeyen veriler icin parametrik olmayan Mann Whitney U-testi
kullanildi. Tum degerler icin p <0.05 diizeyinde anlamlilik diizeyi
degerlendirildi. ilk trimester APRI skoru ve AARI skoru degerlerinin
GIK gelisimini éngormek igin kesim noktalarini belirlemek igin ROC
analizi yapildi. Tim istatistiksel analizlerde, iki yonlii p degeri <0.05
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Hastane verilerimiz incelendiginde calismamiz kapsaminda dahil
edilme ve dislanma kriterlerini karsilayan 31olguya ulasildi. Ayni
sayida benzer yas ve demografik dzelliklerde ve yine hastanemizde
dogum yapan 31 kadin da kontrol grubu olarak ¢alismamiza dahil
edildi. Gebelik kolestazi tanisi ile takip edilmis hastalarin ortalama
anne yasl 30,5+6,1 yil, Ortalama tani haftasi 30.16+4,01hafta,
tani aninda hastalarin ortalama ALT degeri 136,24+121,9 U/L, AST
degeri 83,34+59,5 U/L ve ortalama serum safra asitleri degeri
29,7+20.1 pmol/L idi. Ortalama total bilirubin seviyesi 0,73+0.51
mg/dL, ortalama GGT diizeyi 19,85+9,16 U/L, ortalama LDH diizeyi
260,07+67,21 U/L, ortalama ALP diizeyi 204,23+66,67 U/L olarak
bulunmustur. Kontrol grubu ile karsilastiriidiginda demografik veriler,
bebek dogum kilosu dogum haftasi agisindan iki grup arasinda fark
tespit edilmemistir. Veriler Tablo 1’de gdsterilmistir.

14 hastada ursodeoksikolik asit tedavisi gebelik boyunca 250
mg. 3x1 pozolojide uygulanirken 7 hastada klinigin gerilememesi
nedeniyle ursodeoksikolik asit tedavisi maksimum doza (250 mg
3x2) cikilmigtir.

Kolestaz hastalarinda ortalama dogum haftasi 37+2,73 ve dogum
agirhgr 2834+576 gramdi. 8 dogum (%25,8) normal vajinal yolla
olurken, 23 dogum (%74,2) sezeryan yoluyla gerceklesmistir. 8
olguda fetal distres gelismis, 6 olguda amnion mayide mekonyum
izlenmis, 9 olguya preeklampsi eslik etmis ve 10 olguda intrauerin
gelisme geriligi (IUGR) gozlenmistir.

Kontrol grubunda ise dogumlarin %58,1’i (n:18) normal vajinal yolla
gerceklesirken, %41,9 u (n:13) sezeryan yoluyla gergeklesmistir.

Vaka ve kontrol grubunun ilk trimesterda verdigi kan sonuclari
incelendiginde MPV, RDW % AST, ALT, APRI, AARI degerleri arasinda
istatistiki anlamli sonuglar elde edilmistir. ilk trimester hemogram
parametreleri ve biyokimya dederleri arasindaki karsilastirma Tablo
2’de gosterilmistir.

Tablo 1. Kolestaz ve kontrol grubunun demografik ve dogum verileri agisindan karsilastiriimasi

Kontrol (Ort+SS) Kolestaz (Ort+SS)
Yas 29,39 +5.34 30,52+6,14
Gravida 2,26 +1,37 2,23+£1,26
Parite 097 +£1,11 0,9 +1,01
Dogum haftasi 38,58 + 1,36 37+273
Bebek KG 3350,26 + 353,78 2834,52 + 576,71
Bebek boyu 49,03 £ 3,64 48,19 £ 2,37

KG: Kilogram Ort: Ortalama SS: Standart Sapma
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Tablo 2. Kolestaz olgu ve kontrol grubu ilk trimester hemogram ve biyokimya degerleri.

Degisken KONTROL KOLESTAZ

Ortalama (SS) Ortalama (SS) Ortanca (min-maks) Ortalama (SS) Ortanca (min-maks) Testist. | P degeri
HB (g/dL) 12,6 (1,22) 12,7 (8.2-14,11) 12,45 (1,14) 12,5(9,8 - 14,6) 4145 0,352
HCT* % 37,58 (3,01) 37,5(29,1 - 42,8) 36,9 (3,17) 36,3 (30,4 - 43,6) 0,871 0,387
WBC (10° /L) 8,67 (1,95) 8,17 (5,96 - 12,74) 8,39 (1,4) 87(58-114) 457 0,740
PLT (10°L7) 265,97 (45,34) 252 (210 - 349) 263 (56,12) 250 (170 - 348) 477 0,960
NEU (10°/L) 5,9 (1,58) 5,99 (3,72 - 9,84) 5,78 (1,17) 6,09 (3,4 - 7,86) 467 0,849
LYM (10° /L) 2,12(0,6) 2,01(1,33-3,52) 4,42 (8,33) 1,89 (0,3 -32,9) 431 0,485
NLR 2,93 (0,92) 2,44(1,29 - 4,51) 3,58 (3,18) 3,12(0,16 - 18) 414 0,349
PLR 134,12 (40,23) 134,04 (70,59 - 213,33) 154,98 (115,03) 135,88 (7,14 - 663,33) 439 0,558
MPV (f/L) 8,51 (1,09) 84 (6,6-10,8) 10,33 (1,09) 10(7-13) 115,5 <0,001*
RDW % 13,93 (1,29) 13,5(11,5- 18,8) 14,88 (1,46) 14,8 (12,7 - 19,9) 266 0,002*
RDW (fL) 42,58 (2,59) 42,4 (38,1 -50,2) 44,14 (4,04) 42,4 (39,4 - 61) 362 0,095
AST (1U/L) 14,48 (3,17) 14 (8 - 20) 27,97 (15,66) 22 (14 - 80) 96,5 <0,001*
ALT(IU/L) 12,58 (4,94) 11 (5 - 29) 31,94 (25,38) 24 (8- 124) 129,5 <0,001*
APRI 0,14 (0,04) 0,14 (0,06 - 0,23) 0,28 (0,18) 0,2(0,12-0,83) 159 <0,001*
AARI 1,25 (0,4) 1,2 (0,64 - 2,8) 1,03(0,37) 0,91 (0,57 - 2) 302,5 0,012*

HCT Degeri homojen dagilim gosterdigi icin Independent samples t test uygulanmistir. Diger degerlerin analizinde Mann Whitney U test kullanilmistir.
SS: standart sapma Min: minimum Maks: Maksimum HB: Hemoglobin HCT: Hematokrit WBC: Beyaz kiire sayisi PLT: Platelet MPV: Ortalama platelet volume, NEU: Notrofil
LYM: Lenfosit RDW: Red blood cell distribution width, , RDW: Red blood cell distribution width, NLR: Neutrophil-to-lymphocyte orani, PLR: Platelet-to-lymphocyte orani

GIK geligiminin 6zellikle ilk trimester APRI, AARI skoru ile AST,  Ozellikle ilk trimester APRI skoru, Gigiincii trimester GIK geligimini

ALT, MPV ve RDW % degerleri ile dngdriilebilecegi belirlenmistir  belirlemede istatistiksel olarak anlamhdir (p<0.001), ve ROC egrisi

(Tablo 2). dederi 0.835’dir. APRI skoru icin kesim noktasi degeri >0,16 olarak
kabul edildiginde, duyarlihd %71 ve dzgiilligi %74tir (Tablo 3).

ROC Curve ROC Curve
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Sekil 1. APRI ROC egrisi analizi Sekil 2. AARI ROC egrisi analizi

ROC: Receiver operating characteristic; APRI: Aspartate aminotransferase/platelet oran index
Aspartate aminotransferase / Alanine aminotransferase; oran inex AUC: Curve altinda kalan alan
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Tablo 3. Gebelikte intrahepatik kolestazin (GIK) 6ngoérilmesi icin APRI skoru ile AARI skorunun ROC egrisi

Test AUC Cutoff Duyarhlik% Ozgiilliik% G.Arahig: P degeri
APRI 0,835 0,16 71 74 0,738-0,932 0,00
AARI 0,685 1,06 67 61 0,548-0,822 0,012

ROC: Receiver operating characteristic; APRI: Aspartate aminotransferase/platelet oran index
Aspartate aminotransferase / Alanine aminotransferase; oran inex AUC: Curve altinda kalan alan

TARTISMA

Gebelik kolestaz maternal ve fetal mortalite ve morbiditeyi
artirmasindan 6tiiri, cok sayida calisma ilk trimesterda GIK’i
ongorebilmek icin tasarlanmistir. ik trimesterdaki anoploidi
taramasi igin bakilan PAPP-A dederindeki azalma, maternal lipit
profilindeki artis gibi parametreler GIK ile iliskili bulunmustur.
(20,21) Hastalarin hepsine antenatal tarama testi yapiimadigi ve
maternal lipit profili rutin ilk trimester tetkiklerinden olmadigi icin,
her hastaya uygulanan tarama testleri arasindan yeni markerlar
elde edilmeye calisilmistir. Literatiirde bununla ilgili goze garpan
galismalar vardir (3,11-13,22,23).

APRI, kronik hepatit C’li hastalarda karaciger fibroz ve sirozun
non-invaziv bir indeksi olarak tanimlanmistir (24) ve daha sonra
pediatrik karaciger nakli hastalarinda uzun dénem graft fibrozunun
degerlendirilmesinde kullaniimistir (25). Kronik karaciger hastaligi
olan gebelerde yapilan farkh bir calismada, APRI'nin sirozlu
hastalarda sirozlu olmayanlara gore anlamli olarak daha ylksek
oldugu bulunmus ve APRI'nin kronik karaciger hastaligi olan
hastalarda dogumun tahmininde kullanilabilecedi belirtilmistir(26).

Daha 6nceki calismalarda gebeligin ilk trimesterinda bakilan yiiksek
APRI ve diisiik AST/ALT oraninin, iigiincii trimesterda GIK gelisimi ile
iliskili oldugu gorilmustir (3,11-13). Ayrica Eyisoy ve arkadaslari
yilksek APRI seviyelerini mekonyumlu amnion, yenidodan yogun
bakima giris oranlan ve preterm dogum ile iliskili bulmustur.
Tolunay ve arkadaslari APRI ile GIK arasindaki iliskiyi incelemislerdir.
Bu calismada APRI'nin formiilasyonu net olarak belirtimese de
(11), GiK'li hastalarin ilk trimester APRI degerinin kontrol grubuna
gore anlaml derecede daha yilksek oldugu (p<0.001) ve GIK’i
ongdrmek icin APRI’nin cutoff noktasi dederinin 0.57 olarak tespit
edildigi belirtilmistir. Saadi ve arkaaslar APRI cutoff degerini
0,42 olarak verirken (22), GOK ve arkadaslari 0,17 (12), Kale ve
arkadaslari APRI cutoff degerini 0,14 olarak vermistir(3). APRI icin
optimal kesim noktalarindaki farkligin, APRI'nin farkli formiillerle
hesaplanmasindan  kaynaklandigini  diisinmekteyiz. Biz bu
calismada, ilk trimester APRI dederini 6nceki referans calismalara
dayanarak Kale, Gok ve arkadaslarinin kullandigi gibi asagidaki
forml kullanilarak hesapladik.

Serum AST (IU/L)/normal dst sinir x 100/trombosit sayisi (10/9/L),
AST normal st sinirimiz 40 1U/L olarak alindi.

Yakin zamanda yayinlanan Sakcak ve arkadaslarinin yaptgi
calismadaise GiK olan hastalarda kontrol grubu ile karsilastinidiginda
anlamh olarak daha yiiksek APRI skorlari vardi ROC analizinde,
APRI skorunun ikinci-iiciincii trimesterde GIK’i éngérme kesme
degeri, %78 duyarlilik ve %79 6zgilliik ile 0,092 idi. APRI skoru
ile yenidogan yogdun bakim {initesi (YYBU) gereksinimi arasinda
anlamli pozitif bir iliski oldugunu gosterdi (27).

AST/ALT oraninin, alkol kotiiye kullanimi olan hastalarda(28), kronik
hepatit C’li hastalarda (29) ve primer sklerozan kolanjitli hastalarda
(19) ikincil karaciger sirozu gelisimini tespit etmek igin kullanilabilen
invaziv olmayan, givenilir bir belirtec oldugu gosterilmistir. Bu
hastalarda yilksek AST/ALT oraninin, kotii sonuglar ve karaciger
sirozu igin gtivenilir bir gosterge oldugu bulunmustur. Bu bilgiler
Isijinda, erken gebelikte GIK’ nin tahmininde APRI’ ye ek olarak
ilk trimester AST/ALT oranini arastiran calismalar mevcuttur (3).
Bu calismaya gore, GIK’ li hastalarin ilk trimester AST/ALT orani,
saglikh kontrol grubundan anlamli derecede daha diisiiktir. Bizim
calismamizda da bu veriyi destekler sekilde AST/ALT (AARI) oranini
kontrol grubuna gore daha diistik bulduk. ROC egrisinden elde edilen
sonuclara gore %67 duyarllik %61 6zgiillikle cuttof degeri 1,06
olarak tespit edilmistir. Calismamizda, referans aralik i¢inde olsa da
yiiksek ilk trimester AST ve ALT degerlerinin, GIK éngdrmede degerli
oldugu sonucuna vardik. Kontrol grubu ortalama AST degeri 14,48
+3,27 bulunurken Kkolestaz grubu AST degeri 27,97+15,66 olarak
bulunmustur. ALT degerlerinde ise yine sirasiyla kontrol grubunda
12,58+4,94 kolestaz grubunda 31,94 + 25,38 olarak bulunmus, bu
degerler arasinda istatistiki anlamli sonuglar elde edilmistir.

Bu calismamizda ayrica her hasta i¢in bakilan degerler arasindan,
ancak inflamatuar belirtegler olarak dikkat ceken NLR, PLR, MPV
ve RDW’ nin GIK ile iliskisini arastirmayi amacladik. Elde ettigimiz
sonuclara gore MPV ilk trimester degeri kolestaz olgularinda kontrol
grubuna gore anlaml derecede yiiksek bulundu. Bu bulgular daha
once yapilan Abide ve arkadaslari ve Silva ve arkadaslarini destekler
nitelikteydi (16,18). MPV altta yatan bir inflamatuar strecle iliskili
Klinik kosullarda yiikselir ve bu nedenle birgok tibbi durumda seyir
ve prognozu gosteren bir belirtec olarak kullanilabilir. Bir trombosit
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aktivitesi belirteci olan MPV, trombosit sayisina yanit olarak
degisir. inflamatuar patolojik kosullarda, inflamatuar aracilarin
tiretimi nedeniyle artmis bir trombosit agregasyonu ve daha biyik
trombositlerin yiizdesinde artis goriiliir, bu da MPV'de artisa neden
olur (30).

Calismamizda, birinci trimesterde kontrol grubuna oranla ve GiK
olgularinda RDW> nin daha diisiik oldugunu gézlemledik. Bu, Yayla
Abide ve arkadaslarinin 2017°de yayimlanan g¢alismasini destekler
niteliktedir (16), Silva ve arkadaslarinin yaptigi calismada iste
RDW diizeyinde gruplar arasi anlamh fark bulunmamistir(18).
Yine ayni calismada GIK grubunda kontrol grubuna kiyasla NLR’
da belirgin bir azalma gozlemlenirken, Kirbas ve arkadaslarinin
yaptidi bir calismada NLR’da belirgin bir artis bulunmus (17), Yayla
Abide ve arkadaslarinin galismasinda NLR seviyeleri her iki grup
arasinda benzer bulunmustur (16). Bizim verilerimiz de Abide ve
arkadaslarini destekler nitelikte olup iki grup arasinda anlaml fark
elde edilememistir. Gelisen sonuglar, calismamizdaki sinirl vaka
sayisiyla agiklanabilir.

Gebelikle iliskili komplikasyonlarin onlenmesi, komplikasyonlarin
yonetimi ve tedavisi kadar énem arz etmektedir. GIK gelisiminin
erken tahmini, neonatal ve perinatal komplikasyonlarin gelisimini
oOnleyebilir. Bu baglamda, ilk trimester hemogram parametrelerinden
MPV ve RDW deki degisikler ve APRI ve AST/ALT oraninin
hesaplanip degerlendirilmesi erken GiK tani ve 6ngoriisii konusuna
yardimc olabilecegi diistiniilse de galismanin retrospektif dogas,
tek merkezli olmasi ve sinirli sayida hastanin olmasi galismanin
kisitlamalaridir.

SONUC

Sonug olarak, ilk trimester APRI skoru ve AST/ALT orani, erken GIK
tahmininde kullanilabilecek kolay, ucuz ve invaziv olmayan bir aragtir.
Altta yatan molekiiler patojenik mekanizmalari degerlendirmek ve
bu calismada bulunan egilimleri daha fazla arastirmak igin daha
bilyik calismalara ihtiyag vardir. Gelecekteki calismalar tarafindan
dogrulandiginda, CBC ve hiyokimya bilesenlerinden bazilan ve
oranlari, GIK icin yeni bir tanisal algoritmay! olusturmak icin dahil
edilebilir.

Bu calismanin sonuclarinin biiylik hasta sayilari ve ¢ok merkezli
prospektif calismalarla desteklenmesi gerektigine inaniyoruz.

Etik Komite Onayi
Tirkiye, Elazig’da bulunan Bolgesel Etik Komitesi (Protokol no. 23395 2024/03).

Yazarlk Katkilari
Kavram- BK, Tasarim- BK, Veri Toplama veya isleme- BK, TK, Analiz veya Yorum- BK,
TK; Literatiir Arastirmasi- BK; Yazma- BK

Cikar Catismasi
Yazarlar tarafindan ¢ikar gatismasi bildiriimemistir.

Finansman
Yazarlar bu ¢alismanin herhangi bir mali destek almadigini bildirmistir.

KAYNAKCA

1.

15.

Russell R., Anne E. Clinical Updates in Women'’s Health Care. In: The American
College of Obstetricians and Gynecologists.

Pathak B, Sheibani L, Lee RH. Cholestasis of pregnancy. Obstet Gynecol Clin
North Am. 2010;37(2):269-82.

Kale i. Predictive value of the aspartate aminotransferase to platelet ratio
index and aspartate aminotransferase to alanine aminotransferase ratio in
early diagnosis of intrahepatic cholestasis in pregnancy. Medical Science and
Discovery. 2021 Nov 28;8(11):650—4.

Heinonen S, Kirkinen P. Pregnancy Outcome With Intrahepatic Cholestasis.
1999.

Brouwers L, Koster MPH, Page-Christiaens GCML, Kemperman H, Boon J,
Evers IM, et al. Intrahepatic cholestasis of pregnancy: Maternal and fetal
outcomes associated with elevated bile acid levels. Am J Obstet Gynecol.
2015 Jan 1;212(1):100.e1-100.e7.

Geenes V, Williamson C. Intrahepatic cholestasis of pregnancy. Vol. 15, World
Journal of Gastroenterology. Baishideng Publishing Group Co; 2009. p. 2049—
66.

Ovadia C, Seed PT, Sklavounos A, Geenes V, Di lllio C, Chambers J, et al.
Association of adverse perinatal outcomes of intrahepatic cholestasis of
pregnancy with biochemical markers: results of aggregate and individual
patient data meta-analyses. The Lancet. 2019 Mar 2;393(10174):899-909.

Di Mascio D, Quist-Nelson J, Riegel M, George B, Saccone G, Brun R, et al.
Perinatal death by bile acid levels in intrahepatic cholestasis of pregnancy: a
systematic review. Vol. 34, Journal of Maternal-Fetal and Neonatal Medicine.
Taylor and Francis Ltd.; 2021. p. 3614-22.

Peleg N, Issachar A, Sneh-Arbib 0, Shlomai A. AST to Platelet Ratio Index and
fibrosis 4 calculator scores for non-invasive assessment of hepatic fibrosis in
patients with non-alcoholic fatty liver disease. Digestive and Liver Disease.
2017 Oct 1;49(10):1133-8.

Yilmaz Y, Yonal O, Kurt R, Bayrak M, Aktas B, Ozdogan 0. Noninvasive
assessment of liver fibrosis with the aspartate transaminase to platelet ratio
index (APRI): Usefulness in patients with chronic liver disease: APRI in chronic
liver disease. Hepat Mon. 2011 Feb;11(2):103-6. PMID: 22087126; PMCID:
PMC3206675.

Tolunay HE, Kahraman NG, Varli EN, Ergani SY, Obut M, Celen S, et al. First-
trimester aspartate aminotransferase to platelet ratio index in predicting
intrahepatic cholestasis in pregnancy and its relationship with bile acids: A
pilot study. European Journal of Obstetrics and Gynecology and Reproductive
Biology. 2021 Jan 1;256:114—7.

Gok K, Takmaz T, Kose 0, Tuten N, Acikgoz AS, Bostanci MS, et al. Can first-
trimester aspartate aminotransferase/platelet ratio index score predict
intrahepatic cholestasis of pregnancy? Hepatology Forum. 2023;4(1):30-4.

Eyisoy 0G, Tasdemir U, Eric Ozdemir M, Eyisoy S, Kahramanoglu 0, Ocal
A, Demirci 0. Aspartate aminotransferase to platelet ratio index (APRI)
score: is it useful in patients with intrahepatic cholestasis of pregnancy?
J Matern Fetal Neonatal Med. 2022 Dec;35(25):10137-10142. doi:
10.1080/14767058.2022.2122036. Epub 2022 Sep 11. PMID: 36093839.

Tolunay HE, Eroglu H, Varli EN, Aksar M, Sahin D, Yiicel A. Evaluation of first-
trimester neutrophil-lymphocyte ratio and platelet-lymphocyte ratio values in
pregnancies complicated by intrauterine growth retardation. Turk J Obstet
Gynecol. 2020;17(2):98-101.

Zhang W wei, Liu K jun, Hu G lin, Liang W jiang. Preoperative platelet/
lymphocyte ratio is a superior prognostic factor compared to other systemic
inflammatory response markers in ovarian cancer patients. Tumor Biology.
2015 Nov 1;36(11):8831-7.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



Konukgu B. ve Karabulut T.

16.

17.

18.

19.

20.

21.

22.

23.

Abide GY, Vural F. Kiliggi G, Ergen EB, Yenidede I, Eser A, et al. Can we
predict severity of intrahepatic cholestasis of pregnancy using inflammatory
markers? Turk J Obstet Gynecol. 2017 Sep 1;14(3):160-5.

Kirbas A, Biberoglu E, Daglar K, Iskender C, Erkaya S, Dede H, et al. Neutrophil-
to-lymphocyte ratio as a diagnostic marker of intrahepatic cholestasis of
pregnancy. European Journal of Obstetrics and Gynecology and Reproductive
Biology. 2014 Sep 1;180(1):12-5.

Silva J, Magenta M, Sisti G, Serventi L, Gaither K. Association Between
Complete Blood Count Components and Intrahepatic Cholestasis of
Pregnancy. Cureus. 2020 Dec 30;

Nyblom H, Nordlinder H, Olsson R. High aspartate to alanine aminotransferase
ratio is an indicator of cirrhosis and poor outcome in patients with primary
sclerosing cholangitis. Liver International. 2007 Jun;27(5):694-9.

Tayyar AT, Tayyar A, Atakul T, Yayla CA, Kilicci C, Eser A, et al. Could first-
and second-trimester biochemical markers for Down syndrome have a role
in predicting intrahepatic cholestasis of pregnancy? Archives of Medical
Science. 2018;14(4):846-50.

Zhang Y, Lan X, Cai C, Li R, Gao Y, Yang L, et al. Associations between Maternal
Lipid Profiles and Pregnancy Complications: A Prospective Population-Based
Study. Am J Perinatol. 2021 Jul 1;38(8):834—40.

Saadi R, Saban A, Weintraub AY, Yardeni D, Eshkoli T. The association between
aspartate aminotransferase (AST) to platelets (PLT) ratio (APRI) and the
development of intrahepatic cholestasis in pregnancy and other related
complications. Arch Gynecol Obstet. 2024 Feb 15. doi: 10.1007/s00404-024-
07383-8. Epub ahead of print. PMID: 38355761.

Obut M, Kindan A, Ibanoglu MC, Gayonii Kahraman N, Arat 0, Keles A, Topkara
S, Tokgdz Cakir B, Bucak M, iskender CT. Liver damage parameters and
peripheral blood parameters for prediction and diagnosis of intrahepatic
cholestasis in pregnancy. J Obstet Gynaecol Res. 2024 Feb;50(2):196-204.
doi: 10.1111/jog.15837. Epub 2023 Nov 22. PMID: 37994385.

24.

25.

26.

27.

28.

29.

30.

Wai CT, Greenson JK, Fontana RJ, Kalbfleisch JD, Marrero JA, Conjeevaram
HS, et al. A simple noninvasive index can predict both significant fibrosis
and cirrhosis in patients with chronic hepatitis C. Hepatology. 2003 Aug
1;38(2):518-26.

D’Souza RS, Neves Souza L, Isted A, Fitzpatrick E, Vimalesvaran S, Cotoi C, et
al. AST-to-platelet ratio index in non-invasive assessment of long-term graft
fibrosis following pediatric liver transplantation. Pediatr Transplant. 2016 Mar
1;20(2):222—-6.

Gonsalkorala ES, Cannon MD, Lim TY, Penna L, Williamson C, Heneghan MA.
Non-Invasive Markers (ALBI and APRI) Predict Pregnancy Outcomes in Women
With Chronic Liver Disease. American Journal of Gastroenterology. 2019 Feb
1;114(2):267-75.

Sakcak B, Denizli R, Farisogullari N, ipek G, Kara 0, Tanacan et al. Second-
Third Trimester Aspartate Aminotransferase to Platelet Ratio Index in
Predicting in Intrahepatic Cholestasis of Pregnancy and its Relationship with
Neoanatal Intensive Care Unit Requirement: A Case Control Study From a
Tertiary Hospital. Jinekoloji-Obstetrik ve Neonatoloji Tip Dergisi. 2023 Oct
1;20(3):1863-6.

Nyblom H, Berggren U, Balldin J, Olsson R. High AST/ALT ratio may indicate
advanced alcoholic liver disease rather than heavy drinking. Alcohol and
Alcoholism. 2004 Jul;39(4):336-9.

Sheth SG, Flamm SL, Gordon FD, Chopra S. AST/ALT Ratio Predicts Cirrhosis
in Patients With Chronic Hepatitis C Virus Infection. Vol. 93, The American
Journal of Gastroenterol~C~. 1998.

Korniluk A, Koper-Lenkiewicz OM, Kamiriska J, Kemona H, Dymicka-Piekarska
V. Mean platelet volume (MPV): New perspectives for an old marker in the
course and prognosis of inflammatory conditions. Vol. 2019, Mediators of
Inflammation. Hindawi Limited; 2019.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi
The Journal of Gynecology-0bstetrics and Neonatology

OZGUN ARASTIRMA / ORIGINAL ARTICLE

DOI: 10.38136/jgon.1581349

Evaluating ChatGPT’s effectiveness in providing medical information for pregnant
women with rheumatic diseases
Romatizmal hastaligi olan hamile kadinlara tibbi bilgi saglamada ChatGPT'nin etkinliginin degerlendirilmesi

Bahar 0ZDEMIR ULUSOY', Can Ozan ULUSOY?

'Ankara Gaziler Physical Therapy and Rehabilitation Training and Research Hospital, Department of Rheumatology, Ankara, Turkiye
2Ankara Etlik City Hospital, Department of Perinatology, Ankara, Turkiye

ABSTRACT

Aim: The growing use of ChatGPT as a source of health information highlights
the need to assess its accuracy and adequacy. This study evaluated the
accuracy and adequacy of ChatGPT (version 3.5) in responding to frequently
asked questions from pregnant women with rheumatic diseases in both Turkish
and English, aiming to assess its potential as a reliable source of patient
information across languages in rheumatology and maternal-fetal medicine.

Materials and Methods: A total of 36 questions related to pregnancy and
rheumatic diseases were obtained from Google and divided into seven
subgroups. Questions were posed to ChatGPT in both Turkish and English and
responses were evaluated on a 4-point scale by a rheumatologist (Expert 1)
and a perinatologist (Expert 2). Mann-Whitney U test was used for statistical
analysis (p < 0.05 was considered significant).

Results: ChatGPT’s English responses demonstrated a higher rate of accuracy
and completeness compared to its Turkish responses. In English, 91.6% of
answers were rated as correct, compared to 75.0% in Turkish. Expert 1
rated the average score for Turkish responses as 3.64 + 0.54 and for English
responses as 3.89 + 0.31, a difference that was statistically significant (p =
0.023). Expert 2 rated Turkish responses with an average score of 3.83 +
0.37 and English responses with an average score of 3.94 + 0.23, with no
statistically significant difference (p = 0.136).

Conclusion: ChatGPT demonstrates promise as an accessible source of
information for pregnant women with rheumatic disease, but has limitations
in its non-English responses. This highlights the need for improvement
in language-specific training of language models. Further research is
recommended to explore the performance of ChatGPT across multiple
languages and medical specialties.

Keywords: ChatGPT, rheumatic diseases, pregnancy, language models, patient
education

oz

Amag: ChatGPT’nin bir saglik bilgi kaynagdi olarak artan kullanimi, dogrulugunun
ve yeterliliginin degerlendirilmesi ihtiyacini vurgulamaktadir. Bu calismada,
ChatGPT’nin (versiyon 3.5) romatizmal hastaligi olan hamile kadinlarin sikga
sordugu sorulara Tiirkge ve ingilizce yanit vermedeki dogrulugu ve yeterliligi
degerlendirilerek, romatoloji ve anne-fetal tibbi alanlarinda farkli dillerde
giivenilir bir hasta bilgi kaynag olma potansiyeli degerlendirilmistir.

Gerec ve Yontemler: Gebelik ve romatizmal hastaliklarla ilgili toplam 36
soru Google’dan elde edildi ve yedi alt gruba ayrildi. Sorular, ChatGPT’ye hem
Tiirkce hem de ingilizce olarak yoneltildi ve yanitlar, bir romatolog (Uzman 1)
ve bir perinatolog (Uzman 2) tarafindan 4 puanlik bir digekle degerlendirildi.
istatistiksel analiz igin Mann-Whitney U testi kullanildi (p < 0.05 anlamli kabul
edildi).

Sonuglar: ChatGPT’nin ingilizce yanitlan, Tiirkce yanitlarina kiyasla daha
yiiksek bir dogruluk ve tamlik orani gostermistir. ingilizcede yanitlarin %91,6’s
tam dogru olarak degerlendirilirken, Tiirkgede bu oran %75,0 olmustur. Uzman
1, Tirkge yanitlar icin ortalama puani 3,64 = 0,54 ve ingilizce yanitlar igin
3,89 + 0,31 olarak degerlendirmistir; bu fark istatistiksel olarak anlamlidir (p
= 0,023). Uzman 2, Tiirkce yanitlari ortalama 3,83 =+ 0,37 ve ingilizce yanitlari
ortalama 3,94 + 0,23 puanla degerlendirmistir ve istatistiksel olarak anlamli
bir fark yoktur (p = 0,136).

Tartisma: ChatGPT, romatizmal hastaligi olan hamile kadinlar igin erisilebilir
bir bilgi kaynagl olarak umut vaat etmekte, ancak ingilizce olmayan
yanitlarinda sinirlamalar bulunmaktadir. Bu durum, dil modellerinin dile 6zgii
egditiminde iyilestirme geregini vurgulamaktadir. ChatGPT’nin birden fazla dil ve
tibbi uzmanlik alanindaki performansini kesfetmek icin daha fazla arastirma
yapilmasi onerilmektedir.

Anahtar Kelimeler: ChatGPT, romatizmal hastaliklar, gebelik, dil modelleri,
hasta egitimi
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INTRODUCTION

In recent years, artificial intelligence (Al)-based large language
models (LLMs) have revolutionized access to information and have
begun providing guidance across various fields. One such model,
ChatGPT, developed by OpenAl, is a conversational Al agent with
powerful text-processing capabilities. Named the Generative
Pretrained Transformer (GPT) 3.5, this model is designed to
understand and respond to text-based questions, generate text, and
perform various language-related tasks (1). ChatGPT can answer
users’ questions as if they were engaged in a conversation with a
human. By synthesizing information from the internet, it presents
complex topics in a summarized and understandable way, making
it frequently used in many areas, including medical consultation (2).

One of ChatGPT’s standout features is its ability to detect the
language in which a question is asked and respond in the same
language. This capability makes it an accessible and effective source
of information for a global audience. Its clear and fluent writing style,
combined with the ability to communicate in nearly any language,
makes ChatGPT a versatile tool. In the medical field, ChatGPT is
increasingly used for patient education and preliminary health
guidance, offering accessible explanations for complex medical
topics (3). For example, pregnant women with rheumatic diseases
can turn to ChatGPT to learn about the effects of their condition
on pregnancy and possible treatment options, receiving answers in
their native language. However, the accuracy and medical adequacy
of these responses require careful scrutiny to assess their reliability.

Pregnant women with rheumatic diseases frequently seek
information on how their condition may affect pregnancy,
medication safety, and potential risks during childbirth. To meet this
need, many patients and their families turn to search engines or Al-
based conversational agents. Especially during the sensitive period
of pregnancy, receiving accurate responses to these inquiries is of
great importance.

In this study, we identified the most frequently asked questions on
Google by pregnant women with rheumatic diseases and posed
these questions to the free version of ChatGPT in both Turkish
and English. We then evaluated the responses on a 4-point scale
based on our medical knowledge, current medical guidelines, and
clinical experience as a rheumatologist and a perinatologist (4-
9). Our evaluation focused on the scientific validity of ChatGPT’s
information, as well as the accuracy and depth with which it
answered patients’ questions. Our study aims to understand to
what extent artificial intelligence can serve as a reliable source
of information for patients and healthcare professionals in these
specific medical fields.

MATERIAL AND METHODS

In this study, a total of 36 frequently asked questions regarding
pregnancy and rheumatic diseases were obtained from Google
services (10) and categorized into seven subcategories:
“Basic Knowledge,” “Ankylosing Spondylitis,” “Rheumatoid
Arthritis,” “Psoriatic Arthritis,” “Systemic Lupus Erythematosus,”

Table 1. List of questions asked by 2 experts to ChatGPT version

35

Question | Question

No

1 Do rheumatic diseases affect my baby’s development?

2 Is there a risk of premature birth due to rheumatic diseases?

3 Can rheumatic diseases cause congenital problems in my
baby?

4 Can people with rheumatic diseases have children?

5 Is rheumatism medication used during pregnancy?

6 Does inflammation in the body harm the child?

7 Is high CRP an obstacle to getting pregnant?

8 How do rheumatic diseases affect my pregnancy?

9 Do rheumatic diseases worsen or improve during pregnancy?

10 Do rheumatic diseases require cesarean delivery?

11 Can a person with rheumatism have a normal delivery?

12 What should | do if my rheumatic disease flares up during
pregnancy?

13 What can | do for rheumatic pains during pregnancy?

14 Is ankylosing spondylitis an obstacle to pregnancy?

15 Does ankylosing spondylitis cause problems during delivery?

16 Can ankylosing spondylitis be passed on to the baby?

17 Is rheumatoid arthritis exacerbated during pregnancy?

18 How does rheumatoid arthritis affect pregnancy?

19 Can rheumatoid arthritis be passed on to the baby?

20 Are'the medicines used to treat rheumatoid arthritis safe
during pregnancy?

21 Is psoriatic rheumatism an obstacle to pregnancy?

22 Does psoriatic rheumatism make it difficult to get pregnant?

23 Does psoriatic rheumatism worsen during pregnancy?

24 Can psoriatic rheumatism be passed on to the baby?

25 Does psoriatic rheumatism affect labor?

26 Are_the medicines used to treat psoriatic rheumatism safe
during pregnancy?

27 How does systemic lupus erythematosus (SLE) affect
pregnancy?

28 Does lupus flare during pregnancy?

29 Can SLE be passed on to the baby?

30 Does scleroderma affect my ability to get pregnant?

31 What are the risks of scleroderma during pregnancy?

32 Can a mother with scleroderma pass the disease on to her
baby?

33 Which medicines can a patient with scleroderma use during
pregnancy?

34 Is colchicine used in pregnancy?

35 Does cortisone during pregnancy harm the baby?

36 Is biological therapy safe during pregnancy?
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“Scleroderma,” and “Medication.” These questions, listed in Table
1, were directed to ChatGPT version 3.5 (OpenAl) in both Turkish
and English (11). To maintain consistency and minimize variability,
each question was asked once in both languages at the same time
interval. This approach prevented potential variations in responses
that might arise if the same question were asked multiple times or
at different times, as ChatGPT can generate differing answers under
such conditions. Responses were scored by two experts with at
least 5 years of experience in their field: Expert 1, a rheumatologist,
and Expert 2, a perinatologist. Answers were assessed on a 4-point
scale based on completeness and alignment with established
guidelines. A “4-point correct answer” was awarded for responses
that were 100% complete and accurate according to medical
guidelines. Answers with over 50% correct information were
classified as “3-point partially correct answers,” while those with
less than 50% accuracy received “2-point inadequate answer”
scores. Responses containing any misinformation were rated as
“1-point incorrect answers (Figure 1).”

Each expert independently reviewed and rated the responses in
both languages, ensuring a consistent and objective evaluation
process. The experts’ assessments reflected the completeness and
reliability of the information provided by ChatGPT.

36 questions about preghancy and
rheumatic diseases were obtained from
Google Service

Questions were submitted to ChatGPT in
both Turkish and English.

( N\

Responses were rated by a rheumatologist
and a perinatologist on a 4-point scale.

- J

( N\

Comparison of the obtained scores for 2
language support

& J

Figure 1. Flowchart of the planning of the study

Statistical analyses

All statistical analyses were carried out using SPSS version 29 (SPSS
Inc., Chicago, IL, USA) Statistical analyses included a normality test
(Shapiro), and since the data did not follow a normal distribution, the
Mann-Whitney U test was used. Statistical significance was defined
as p < 0.05. This methodology ensured a rigorous evaluation of
ChatGPT’s capacity to provide accurate and medically reliable
information for pregnant individuals with rheumatic conditions.

RESULTS

Table 2 shows the categorization of ChatGPT’s answers to the
Turkish and English questions asked by Expert 1 and Expert 2 in
terms of their accuracy. In the Basic Knowledge category, 100% of
the English responses were rated correct by Expert 1, while Expert
2 found 92% of responses correct and 8% partially correct. Turkish
responses, however, showed more variability; Expert 1 rated 54%
as correct and 46% as partially correct, whereas Expert 2 found
92% correct and 8% partially correct.

In the Ankylosing Spondylitis category, all responses in both
languages were rated as 100% correct by both experts. For the
Rheumatoid Arthritis category, Expert 1 rated 75% of the English
responses as correct and 25% as partially correct, while Expert 2
found all responses correct. In Turkish, both experts agreed, with
75% of responses rated as correct and 25% as partially correct.

For the Psoriatic Arthritis category, Expert 1 rated 83% of English
responses as correct and 17% as partially correct, while Expert 2
found all responses correct. Turkish responses were rated 50%
correct and 50% partially correct by Expert 1, while Expert 2 rated
all responses as correct.

In the SLE category, both experts rated 100% of the English
responses as correct. For Turkish responses, Expert 1 found
100% correct, whereas Expert 2 rated 75% correct and 25%
partially correct. In the Scleroderma category, 75% of the English
responses were rated correct by Expert 1, with 25% as partially
correct, while Expert 2 found all responses correct. Turkish
responses showed more variability; Expert 1 rated 75% as correct
and 25% as partially correct, while Expert 2 rated 50% correct
and 50% partially correct.

In the Medication category, both experts rated 67% of English
responses as correct and 33% as partially correct. Turkish
responses, however, displayed a more complex pattern: Expert 1
rated 67% as correct and 33% as mixed and misleading, while
Expert 2 rated 67% correct and 33% partially correct.
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Table 2. Evaluation of ChatGPT's responses to rheumatic disease questions during pregnancy in turkish and english by expert review

N (%) English Turkish
N:36 Expert 1 Expert 2 Expert 1 Expert 2
Basic Knowledge (n:13)
Partially correct 0(0) 1(8) 6 (46) 1(8)
Correct 13 (100) 12(92) 7 (54) 12(92)
Ankylosing Spondylitis (n:3)
Partially correct 0(0) 0(0) 0(0) 0(0)
Correct 3(100) 3(700) 3(100) 3(100)
Rheumatoid Arthritis (n:4)
Partially correct 1(25) 0(0) 1(25) 1(25)
Correct 3(75) 4(100.0) 3(75) 3(75)
Psoriatic Arthritis (n:6)
Partially correct 1(17) 0(0) 3(50) 0(0)
Correct 5(83) 6 (100) 3(50) 6 (100)
Systemic Lupus Erythematosus (n:3)
Partially correct 0(0) 0(0) 0(0) 1(25)
Correct 3(100) 3(100) 3(100) 3(75)
Scleroderma (n:4)
Partially correct 1(25) 0(0) 1(25) 2 (50)
Correct 3(75) 4(100) 3(75) 2 (50)
Medication (n:3)
Mixed and misleading 0(0) 0(0) 1(33) 0(0)
Partially correct 1(33) 1(33) 0(0) 1(33)
Correct 2(67) 2(67) 2 (67) 2(67)
TOTAL
Mixed and misleading 0(0.0%) 0(0.0%) 1(3.5%) 0(0.0%)
Partially correct 4(11.1%) 2 (5.6%) 11 (30.5%) 6(16.6%)
Correct 32(88.8%) 34 (94.4%) 24 (66.6%) 30 (83.3%)

Expert 1: Rheumatologist; Expert 2: Perinatologist

Table 3. Comparison of mean scores for turkish and english responses by expert evaluation with standard deviation and statistical

significance.

Expert 1 Expert 2 P value
Turkish answers, mean + SD 3.64 +0.54 3.83+0.37 0.096
English answers, 3.89 £ 0.31 3.94+023 0.397
mean * SD
P value 0.023 0.136

In the total results, neither expert rated any responses as mixed and
misleading in English (0%), whereas in Turkish, Expert 1 rated 3.5%
as mixed and misleading. For partially correct responses, Expert 1
rated 11.1% in English and 30.5% in Turkish, while Expert 2 rated
5.6% in English and 16.6% in Turkish. Finally, correct responses
were rated at 88.8% by Expert 1 and 94.4% by Expert 2 in English,
compared to 66.6% by Expert 1 and 83.3% by Expert 2 in Turkish.
ChatGPT answered 91.6% of the total 72 English questions asked
by both experts correctly, while 8.4% were partially correct. In total
72 Turkish questions, 75.0% of them were correct, 23.6% were
partial correct and 1.3% were mixed and misleading.

Table 3 shows the statistical analysis of the scores given by Expert
1 and Expert 2. Expert 1’s average score for Turkish responses
was 3.64 + 0.54, compared to 3.89 + 0.31 for English responses,
and this difference was statistically significant (p = 0.023). Expert
2 rated Turkish responses with an average score of 3.83 + 0.37
and English responses with an average score of 3.94 + 0.23, with
no statistically significant difference (p = 0.136). Additionally, there
were notable differences between Expert 1 and Expert 2’s scores
within each language. For Turkish responses, Expert 2’s average
score (3.83 + 0.37) was slightly higher than Expert 1’s (3.64 =
0.54), although this difference was not statistically significant (p =
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Figure 2. Mean and median scores with 95% confidence intervals for Turkish and English responses by expert evaluation

0.096). In the case of English responses, Expert 2 again awarded
slightly higher average scores (3.94 = 0.23) compared to Expert
1 (3.89 = 0.31), but this difference also did not reach statistical
significance (p = 0.397).

Figure 2 illustrates the mean and median scores, along with the
95% confidence intervals, for ChatGPT’s responses in both Turkish
and English, as evaluated by Expert 1 and Expert 2. As shown,
English responses consistently received slightly higher mean
scores from both experts compared to Turkish responses. This
aligns with the data presented in Table 3, where a statistically
significant difference was observed between languages in Expert
1’s evaluation (p = 0.023), while Expert 2’s evaluations did not
show a significant difference (p = 0.136).

DISCUSSION

The findings of this study reveal that ChatGPT generally provides
accurate or partially accurate responses to frequently asked
questions regarding rheumatic diseases in pregnancy, both in
English and Turkish. Although English responses demonstrate a
higher rate of full accuracy, Turkish responses are also found to
be satisfactory. However, notable differences in completeness
and accuracy between the two languages suggest that ChatGPT’s
potential for providing information may vary depending on language
support and the model’s ability to grasp subtle linguistic nuances.
These findings indicate that, while ChatGPT could be a valuable
tool for patient education in healthcare, improvements in language
support could enhance its effectiveness.

The use of LLMs like ChatGPT in the medical field is rapidly
expanding, with ChatGPT frequently employed to respond to
queries across diverse domains. Its application in medical
contexts, including diagnosis, differential diagnosis, and
interpretation of laboratory tests, has become widespread (12-
14). Additionally, as examined in our study, it is also commonly
utilized for patient counseling services. However, providing
accurate and reliable information is crucial for these models,
especially within the medical field. Moreover, as LLMs improve in
accuracy, they offer advantages such as early disease detection,
more precise differential diagnoses, and potential reductions
in healthcare costs. Several studies in the literature assess
ChatGPT’s diagnostic evaluation capabilities.

In a study by Krusche et al., ChatGPT was compared with
rheumatologists in differentiating inflammatory rheumatic
diseases (IRDs) from other conditions. ChatGPT-4 was found
capable of providing accurate differential diagnoses, achieving
better sensitivity than a rheumatologist in identifying IRDs,
underscoring its high potential as a tool for IRD differential
diagnosis (15). Another study evaluated ChatGPT’s accuracy and
adequacy in answering rheumatology questions on a specialized
medical entrance examination, demonstrating its value as a tool
in rheumatology education with a 93.71% accuracy score (16).
ChatGPT has set a new standard for both healthcare providers
and patients seeking medical information. In one study, ChatGPT’s
ability to appropriately answer frequently asked questions about
total hip arthroplasty was assessed, demonstrating its capability
to provide evidence-based answers that were both effective and
accessible to patients (17).
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Consistent with numerous studies evaluating ChatGPT’s
performance in medical contexts, our study shows that ChatGPT
displays high accuracy and adequacy in answering patients’ most
frequently asked questions. Parallel studies have highlighted
limitations in ChatGPT’s ability to provide detailed information on
certain medical conditions. Carnino et al. evaluated ChatGPT’s
responses to questions from ear, nose, and throat patients in
terms of accuracy, comprehensiveness, and bedside manner/
empathy, pointing out limitations, especially in terms of accuracy
and comprehensiveness (18). Another study demonstrated that
ChatGPT falls short in managing special or highly specific cases,
such as emergency urological cases (19). These results underscore
the importance of thoroughly evaluating and critically assessing the
information provided by ChatGPT.

ChatGPT’s language comprehension and response abilities can vary
depending on the language chosen, which may affect the accuracy
and level of detail in its responses. Studies have examined how large
language models are influenced by language selection, noting that
reasoning and analytical abilities may be limited in certain languages
(20). In a study by Yaslikaya and Kidi, ChatGPT’s responses were
evaluated in both Turkish and English for general information on breast
cancer, treatment options, risks, and prevention. They observed that
using English facilitated a clearer understanding of ChatGPT’s answers
(21). Similarly, in our study, we found that responses in English were
more detailed and accurate than their Turkish counterparts (3.64 vs.
3.89 for Expert 1, 3.83 vs. 3.94 for Expert 2).

These findings indicate that ChatGPT's accuracy in addressing
complex medical topics may diminish when used in languages
other than English. A possible explanation for the variability in
accuracy across languages lies in the underlying training data and
model architecture. Since ChatGPT is primarily trained on English
data, this may contribute to the higher accuracy observed in English
responses compared to other languages. This suggests that, while
ChatGPT may be a useful tool for preliminary information, caution
is warranted when relying on non-English responses, especially
in complex or sensitive medical fields such as rheumatology and
maternal-fetal medicine.

The scoring discrepancies between Expert 1 (rheumatologist)
and Expert 2 (perinatologist) also highlight the subjective nature
of evaluating ChatGPT’s responses. Although the scoring system
provides a structured approach to assessing response quality,
individual perspectives based on professional expertise inevitably
influence the interpretation of adequacy and accuracy. Differences
in scoring between the experts reflected their unique professional
perspectives, with Expert 1 focusing on rheumatologic details and
Expert 2 prioritizing aspects relevant to maternal-fetal health.

Our study offers important insights into the use of Al-based tools for
patient education. Specifically, while ChatGPT’s English responses
in sensitive medical areas like pregnancy-related rheumatologic
diseases are generally comprehensive, inconsistencies observed in
its Turkish responses suggest that Al platforms may not yet fully
replace human experts in providing reliable, linguistically sensitive
medical guidance. This discrepancy raises concerns regarding
health information equity, as patients who speak languages other
than English may not receive the same level of accuracy or detail in
Al-generated answers.

The limitations of our study should be acknowledged. We evaluated
responses from ChatGPT’s free version 3.5; therefore, results may
vary in the paid or more advanced versions of the model. Additionally,
while the questions were designed based on frequently asked
questions related to rheumatic diseases in pregnancy, the phrasing
of questions may vary significantly across users. Future research
could investigate whether variations in question phrasing impact
response accuracy or whether repeated questions lead to different
answers. Despite efforts to maintain consistency, the subjective
nature of scoring remains a factor influencing the interpretation of
ChatGPT’s performance.

In conclusion, while ChatGPT shows promise as a supplementary
information source in the fields of rheumatology and maternal-fetal
medicine, its limitations, particularly in languages other than English,
should not be overlooked. Patients and healthcare professionals
should proceed with an awareness of these potential shortcomings,
ensuring that complex cases are verified by a healthcare provider.
Further research is needed to assess the performance of future
Al models across multiple languages and specialized medical
domains.
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ABSTRACT

Aim: In our study, we aimed to evaluate the effect of vaginal birth, which is
known to increase the likelihood of stress urinary incontinence, on bladder
neck motility.

Materials and Methods: In our study, 116 patients who gave birth in our
hospital between January 2020 and May 2022 were evaluated retrospectively.
The presence of stress urinary incontinence and transperineal ultrasonography
data of all patients were examined from the patient files. To evaluate changes
in bladder neck motility, ultrasound measurements made both prenatally and
postnatally were evaluated retrospectively.

Results: The presence of stress urinary incontinence was found to be
statistically higher in the multiparous and primiparous patient groups
compared to the patients in the cesarean section group. ADx, ADy and M
values of the cesarean birth group were found to be significantly lower than
both the primiparous and multiparous vaginal birth groups.

Conclusion: Vaginal birth was found to be a risk factor for stress urinary
incontinence by increasing bladder neck mobility compared to cesarean
delivery.

Keywords: Bladder neck mobility, perineal ultrasound, stress urinary
incontinence, vaginal delivery

0z

Amag: Calismamizda, stres riner inkontinans olasiligini arttirdigi bilinen vajinal
dogumun mesane boynu hareketliligi lzerindeki etkisini degerlendirmeyi
amacladik.

Gerec ve Yontemler: Calismamizda Ocak 2020 - Mayis 2022 tarihleri arasinda
hastanemizde dogum yapan 116 hasta retrospektif olarak degerlendirilmistir.
Tiim hastalarin stres (riner inkontinans varligi ve transperineal ultrasonografi
verileri hasta dosyalarindan incelenmistir. Mesane boynu hareketliligindeki
degisiklikleri degerlendirmek i¢in hem dogum 6ncesi hem de dogum sonrasi
donemlerde yapilmis olan ultrason olglimleri retrospektif degerlendirildi.
Bulgular: Multipar ve primipar hasta grubunda, sezaryen grubundaki hastalar
ile karsilastinldiginda stres Griner inkontinans varligi istatistiksel olarak daha
yilksek saptandi. Sezaryen dogum grubunun ADx, ADy ve M degderleri hem
primipar hem de multipar vajinal dogum gruplarina gore anlaml olarak daha
diisiik saptandi.

Sonug: Vajinal dogumun sezaryen dogum ile karsilastinldiginda mesane
boynu hareketliligini artirarak stres driner inkontinans igin bir risk faktorti
oldugu saptand.

Anahtar Kelimeler: Mesane boynu hareketliligi, perineal ultrason, stres iiriner
inkontinans, vajinal dogum

Cite as: Avsar HA, Atlihan U, Yavuz O, Ata C, Erkiling S, Bildaci TB. Evaluation of the effect of vaginal delivery on stress urinary incontinence and bladder neck mobility with trans
perineal ultrasonography. Jinekoloji-Obstetrik ve Neonatoloji Tip Dergisi 2025;22(1):45-50.

Gelis/Received: 22.04.2024 - Kabul/Accepted: 06.10.2024

Sorumlu Yazar/Corresponding Author: Hiiseyin Aytug AVSAR, Buca Seyfi Demirsoy Training and Research Hospital, izmir, Tirkiye
E-mail: aytugavsar@hotmail.com

Cevrimici Erisim/Available online at: https://dergipark.org.tr/tr/pub/jgon

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



https://orcid.org/0000-0003-0636-3104
https://orcid.org/0000-0002-2109-1373
https://orcid.org/0000-0003-3716-2145
https://orcid.org/0000-0002-0841-0480
https://orcid.org/0000-0002-6512-9070
https://orcid.org/0000-0002-6432-6777

Avsar HA, et al.

INTRODUCTION

Urinary incontinence is a distressing and prevalent situation in
females, impacting emotional and psychological well-being
by interrupting sexual, physical, and social forms of life. Stress
urinary incontinence (SUI) is defined by the involuntary release
of urine during actions like sneezing, coughing, or physical
activity, without bladder contraction (1). SUI arises when the
natural interplay of anatomical and functional factors is disturbed.
Two mechanisms elucidate SUI: intrinsic sphincter and urethral
hypermobility deficiency. Perineal trauma, especially during
childbirth, is one of the most common contributing factors (2-
5). Differentiating between urethral malposition or hypermobility
and intrinsic sphincter deficit (ISD) is a common method used
to classify SUI, yet this may be oversimplifying the situation
(6). According to the McGuire categorization system, urethral
hypermobility causes stress incontinence in types 1 and 2,
whereas intrinsic sphincter deficit causes type 3 of stress
incontinence (7). It is known that SUI negatively affects the life
quality in 54.3% of all pregnant females in four areas: emotional
health, social relations, travel, and physical activity. Sangsawang
et al. reported that lower urinary tract symptoms most frequently
occur in the 36th week of pregnancy and continue one year after
pregnancy (8). One of the primary causes of neuromuscular injury
in the pelvic floor is trauma sustained during birth (9). In terms
of delivery method, according to ultrasound examination, vaginal
birth results in more damage to the pelvic floor than cesarean
section since it is correlated with a higher incidence of levator ani
muscle injuries, puborectalis deformities, increased neck mobility
of the bladder, and expansion of the hiatal region (10). Pelvic
floor ultrasound is gaining popularity in urogynecology. Studies
have demonstrated good reproducibility of ultrasonographic
measurements of pelvic structures (11). Dietz et al. found that
perineal ultrasound evaluation of bladder neck motility using a
transabdominal probe remained consistent, even when repeated
after several weeks (12). Ultrasound assessments of urethral
mobility offer a direct visualization of bladder neck mobility, which
correlates with the severity of stress urinary incontinence. Pelvic
floor ultrasound offers several advantages over other diagnostic
methods for stress urinary incontinence, including affordability,
noninvasiveness, real-time imaging capabilities, and the ability
to repeat measurements multiple times. The objective of this
research is to evaluate the impact of vaginal delivery, a known
risk factor for postpartum stress incontinence, on bladder
neck mobility. This will be accomplished using transperineal
ultrasonography, a diagnostic method that is noninvasive and
well-tolerated.

MATERIALS AND METHODS

This was a retrospective cohort study conducted at a tertiary center.
Informed consent forms were obtained from participants for the
current study. The research was conducted in accordance with the
principles outlined in the Declaration of Helsinki. This study was
started after receiving ethics committee approval from our hospital
dated 25/10/23 and numbered 2023/177. In our study, 116 pregnant
women who were followed up in our gynecology outpatient clinic
from January 2020 to May 2022 and whose deliveries were made
in a tertiary care hospital were included. This study included 50
primiparous patients and 66 patients who had experienced one or
more deliveries (multiparous). Initial transperineal ultrasonography
assessments were conducted between the 32nd and 36th weeks
of gestation, and subsequently, during the 6th week postpartum.
Retrospective data collection was done using patient files and the
hospital database. To ensure participant homogeneity, individuals
with complicated deliveries involving forceps and vacuum
extraction, those experiencing pregnancy complications (multiple
pregnancies, macrosomia, intrauterine growth restriction), those
with a urinary tract infection during pregnancy, with a history of
normal birth after cesarean section, and those with a history of
gynecological or incontinence surgery were not included in the
research.

The study group consisted of females who delivered vaginally with
fetusesinthe vertex presentation, while the control group was formed
from individuals who delivered through selective cesarean section.
The participants were categorized into three groups: (1) group of
primiparous vaginal delivery, (2) group of multiparous vaginal
delivery, and (3) group of elective cesarean section. Postnatal
assessment encompasses the method of delivery, the need for
episiotomy in vaginal delivery, the duration of the 2nd stage of labor,
and the baby’s birth weight. The time limits for diagnosing failure to
progress at the 2nd stage of labor were determined as two hours
for nulliparous females and one hour for multiparous females,
based on the criteria established by ACOG in 1989. Incontinence
was assessed by questioning patients twice, during the 32-36th
gestational weeks and at the 6th postnatal week. The Ingelmann
Sundberg classification was used to grade incontinence.

1st Degree: Urinary incontinence during coughing, sneezing, and
laughing.

2" Degree: Urinary incontinence while walking, running, climbing,
and jumping.

Perineal ultrasonography examinations were conducted using a
Samsung SonoaceR7 and a 3.5 MHz convex probe, within a bladder
volume ranging from 100 to 300 ml. This allowed visualization of
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the bladder base and neck, urethra, and symphysis pubis through
transsagittal imaging. Examination of the bladder neck involved
assessing its position relative to an anatomical landmark, the
lower border of the pubic symphysis. Initially, the lower edge
of the symphysis pubis, bladder, urethrovesical junction, and
urethra at rest were imaged and the image was frozen on one
side of the screen. Subsequently, patients were imaged during the
Valsalva maneuver, with the resulting image frozen and located
on the other half of the screen. Analysis of bladder neck position
was conducted using the XY coordinate system, a reproducible
technique where the X-axis was a vertical line tangent to the lower
border of the symphysis pubis, and the Y-axis was perpendicular
to the X-axis. Standardization of scenario and image acquisition
ensured consistency across patients, with the transducer
positioned on top and the patient’s ventral aspect represented
on the left side of the screen. At rest, the distance between the
bladder neck and the Y-axis is defined as Dyr, and at the time
of the Valsalva maneuver, Dyv. The same applies to the X-axis
as Dxr and Dxv. Subtraction scores of Dyv and Dyr indicated
bladder neck cephalocaudal mobility (ADy). Subtraction scores
of Dxr and Dxy indicated bladder neck ventrodorsal mobility
(ADx). Bladder neck mobility was determined as vector distance
with the following formula: Mobility (M) =/ (xv-xr) 2 + (yr-yv)2.
Vector distance was compared after and before delivery for every
participant. Prenatal values (ADx1, ADy1, M1) were defined
as postnatal values (ADx2, ADy2, M2). Subtraction values of
postnatal measurements and prenatal measurements differed.
Participants were urged to refrain from exercising their pelvic
floor muscles until the 6th week after delivery.

Statistical analysis was performed by SPSS version 26.0 (IBM Inc.,
Chicago, IL, USA). The distribution normality was evaluated with
Kolmogorov-Smirnov test. Normally distributed parameters were
analyzed by using ANOVA. Not normally distributed parameters

were analyzed by using the Kruskal Wallis and Mann-Whitney U
tests. Chi-square test and Fisher precision test were utilized in
the analysis of categorical data. Quantitative data with normal
distribution are shown as mean + SD, while quantitative data
with non-normal distribution are shown as median (min-max).
Descriptive statistics of categorical data are presented as number
(n) and percentage (%). A p-value smaller than 0.05 was taken
statistically significant.

RESULTS

With regard to the demographic values of the patients, a statistically
significant difference was seen in terms of the presence of urinary
incontinence when multiparous and primiparous patients were
compared with patients in the cesarean section group (p:0.01).
There were 36 (72%) patients with a history of cesarean section
once, and 14 (28%) patients with a history of cesarean section
twice. There was no statistically significant difference between the
groups regarding birth weight, body mass index (BMI), age, and
ultrasound week (Table 1).

In the antepartum period, ADx, ADy values of the cesarean
section group showed significant differences compared to both
primiparous and multiparous vaginal birth groups (p:0.04, p:0.04,
respectively). There was a significant difference in the M value of
the cesarean birth group compared to both the primiparous and
multiparous vaginal birth groups (p:0.02). In the postpartum period,
ADx, ADy values of the cesarean section group showed significant
differences compared to both primiparous and multiparous vaginal
birth groups (p:0.03, p:0.04, respectively). There was a significant
difference in the M value of the cesarean birth group compared to
both the primiparous and multiparous vaginal birth groups (p:0.02)
(Table 2).

Table 1. Comparative Analysis of Demographic Characteristics Across Varied Delivery Modes

Normal Spontaneous Vaginal Delivery
Primiparous Multiparous C/s P
MeantSD
Age
27.18 +4.39 27.67 +4.63 27.11 £4.89 0.08
(vear)
BMI (kg/m?) 24.19 + 4,59 24,61 +5.11 2426 +4.77 0.09
Parity 1.00 + 0.00 2.21+0.84 1.00 + 0.00 0.01
Birth Weight (g) 33459 +592.7 3380.4 +484.6 3311.1 £ 550.6 0.07
Ultrasound Week 35.74+1.37 35.55+1.19 35.85+1.29 0.09

*BMI: Body mass index, C/S: Cesarean Section
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Table 2. Assessment of antepartum and postpartum Ultrasonographic Parameters Based on Delivery Modes

Antepartum Postpartum
Primiparous Multiparous c/s p Primiparous Multiparous C/s P
(An?:;) 7.26+0.59 8.12£2.62 5.66+2.01 0.04 8.38+0.63 9.98£2.52 5.86+1.27 0.03
(An?r);\) 15.43£1.18 17.01+£2.66 11.66+2.56 0.04 16.84+1.26 18.24£2.95 11.72+£2.88 0.04
mm) 17.03£0.89 18.22+2.88 12.99+£2.58 0.02 18.53£0.84 20.12+3.29 12.92£2.87 0.02
* C/S: Cesarean section
Table 3. Evaluation of Ultrasound Parameters According to the Type of Birth
Primiparous Multiparous C/s
n:20 n:46 n:50 P
ADx difference 1.12£1.03 1.86£2.22 0.20 £1.22 0.016
ADy difference 1.39+1.58 1.23+0.86 0.06+0.88 0.018
M difference 1.50+1.49 1.90+0.92 -0.07+0.86 0.022
* C/S: Cesarean section
Table 4. Postpartum Incontinence Evaluation According to the Presence of Episiotomy
Episiotomy
(+) (-)
n:30 n:36 p
Primiparous SUI (+) 5(33.3%) 5 (100%)
n:20 SUI(-) 10 (66.7%) 0(0%) 0.02
Multiparous SUI (+) 9 (60%) 19 (61.2%)
n:46 SUI(-) 6 (40%) 12 (38.8%) 0.5

*SUI: Stress urinary incontinence

The ADx difference and ADy difference between antepartum and
postpartum were found to be statistically significantly lower in the
cesarean section group compared to the primiparous vaginal birth
group and multiparous vaginal birth group (p:0.016 and p:0.018,
respectively)

The M difference between antepartum and postpartum were found
1o be statistically significantly lower in the cesarean section group
compared to the primiparous vaginal birth group and multiparous
vaginal birth group (p:0.022) (Table 3).

When evaluating primiparous and multiparous patients individually
for symptoms of SUI at 6 weeks postpartum, it was observed that
in the primiparous group, patients delivered without episiotomy
were significantly more likely to experience SUI than those without
(p:0.02). In the multiparous group, no significant difference was

noted based on the presence or absence of episiotomy (p:0.9)
(Table 4).

In the group of patients with SUI symptoms postpartum, a
significant difference was found between prenatal and postnatal
measurements of bladder neck mobility. Vectorial, ventrodorsal, and
cephalocaudal movements were found to be significantly greater
than group of patients does not present SUI symptoms (p <0.05)
(Table 5).

DISCUSSION

In our study, stress urinary incontinence values at pregnancy
were seen to be similar to the primiparous patient group and
lower than the multiparous patient group. This suggests that
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Table 5. Assessment of Antepartum and Postpartum Ultrasonographic Parameters Based on the Presence of Incontinence Symptoms

Postpartum Postpartum
SUI Symptoms SUI Symptoms
(+) ()
n: 49 n:67 p

ADx(mm) 7.92+232 579+1.76 0.03

Antepartum ADy(mm) 15.84 £2.76 11.90 £ 2.11 0.04
M(mm) 17.68 +2.88 1316+ 212 0.03

ADx(mm) 9.68 +2.29 599+1.18 0.01

Postpartum ADy(mm) 17.77 + 2.65 11.95 +2.52 0.02
M(mm) 19.66 +3.03 1332+ 267 0.02

*SUL: Stress urinary incontinence

pregnancy alone may be one contributing factor to pelvic muscle
dysfunction. Two different studies identified a history of cesarean
section as a pregnancy-related risk factor for urine incontinence
(13, 14). Groutz et al. showed that the occurrence of postpartum
stress urinary incontinence was comparable between spontaneous
vaginal delivery and cesarean section after non-progressed labor.
In such instances, it’s plausible that pelvic floor damage may
already be too extensive to be prevented by surgical intervention.
However, elective cesarean section in the absence of prior labor
history was linked with a notably lower prevalence of stress
urinary incontinence (15). In another research by Nygaard et al.,
it was stated that females who had their second vaginal delivery
experienced urinary incontinence problems twice as often as those
who gave birth by cesarean section (16).

The pudendal nerve may sustain injury during delivery as a result of
tugging or compression in the Alcock canal. Snooks et al. described
denervation after vaginal delivery that lasted for two months after
delivery utilizing single fiber EMG of the pudendal nerve latency
and external anal sphincter (17). Additionally, aberrant collagen
patterning or hormonal changes during pregnancy may potentially
have a significant role in the development of postpartum SUI (18).
In the postpartum period, the incidence of SUI in patients with a
history of cesarean section was significantly lower than in the
primiparous and multiparous vaginal delivery patient groups.
Additionally, elective cesarean section was associated with a lesser
rise in bladder neck mobility in comparison with primiparous and
multiparous patients with vaginal delivery. This can be interpreted
as cesarean delivery serving as a protective measure against the
development of SUI.

Transperineal ultrasonography enables repeatable quantitative
measures by allowing for the morphological and dynamic evaluation
of the bladder neck and urethra. It is possible to measure the location
of the bladder neck both at rest and during the maximum Valsalva

movement. The discrepancies between the two measurements may
be used to calculate the bladder neck displacement. Measurements
of the bladder neck position are taken both at rest and during the
maximum Valsalva movement. Proximal urethra displacement in
a posteroinferior orientation is possible in Valsalva. Despite the
suggestion of cutoffs between 15 and 25 mm to characterize
hypermobility, bladder neck displacement lacks a “specific definition
of normal” (19, 20). In our study, to be able to get great precision,
we used a bidirectional XY coordinate system. Cephalocaudal
and ventrodorsal mobility were found to be significantly higher
in both the primiparous and multiparous groups that delivered
vaginally compared to the elective cesarean section group. A study
has demonstrated that vaginal delivery causes pelvic floor damage
and disrupts innervation (21). In our study, bladder neck mobility in
the multiparous and primiparous groups was significantly higher
than in the cesarean section group, supporting the findings of our
study. It is reported in the literature that the incidence and severity
of incontinence increase as pregnancy progresses, especially at
its climax in the third trimester (22, 23). For this reason, we took
measurements at 32-36th gestational weeks.

Both antepartum and postpartum vector bladder neck movement
measurements were higher in patients presenting symptoms of SUI
than in patients not presenting symptoms in the postpartum period.
Contrary to our study, one study reported that both the continent and
incontinent groups showed a comparable increase in bladder neck
mobility following delivery beyond antepartum values, indicating
that the incontinent group did not experience more tissue stress
from birth. However, in that study, they stated that the development
of SUI cannot be explained solely by the obstetric experience of
female (24).

A study has shown that women with more than four vaginal
deliveries have significantly higher rates of urinary incontinence.
This study supports the idea that pelvic floor damage increases
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exponentially with the number of vaginal deliveries (25). Despite
the belief that vaginal birth harms the shape and functionality of
the pelvic organs, according to several writers’ incontinence usually
decreases significantly after 6 weeks and usually disappears within
three months after delivery (23, 26). Also, transient incontinence
during pregnancy is suggested to be a result of the interaction
between predisposing hereditary factors, the pressure of the
uterus on the bladder, and hormonal effects on the suspensory
ligaments of the urethra (27). Unlike Wilson PD et al. (25), who
used not only SUI but a broad definition for urinary incontinence to
evaluate patients at postpartum 3 months, this could be a reason
for our results conflicting with their study. The study had some
limitations. One of these was that the study was retrospective. For
this reason, patients whose data were not recorded or who did not
come for a postpartum control were excluded from the study. This
situation caused the small number of patients, which is another
limitation. The results could have been more remarkable in a study
conducted on a larger population. The strength of the study could
be considered as the fact that the imaging method applied can be
performed routinely, is easily accessible, and does not impose any
additional costs on the patient.

CONCLUSION

Vaginal birth was found to be a risk factor for stress urinary
incontinence by increasing bladder neck mobility compared to
cesarean delivery. Transperineal ultrasound seems to be a suitable
method for assessing bladder neck mobility. This technique can aid
in identifying urinary incontinence during and after pregnancy.
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ABSTRACT

Aim: The aim of this study was to determine the potential association between
platelet transfusions and the development of retinopathy of prematurity.

Materials and Methods: This was a retrospective, cross-sectional, case-
control study. Premature infants with gestational age <32 weeks were divided
into two groups: those who developed severe retinopathy of prematurity (ROP)
(Stage >2) and those who did not. Demographic data, short- and medium-
term morbidities, presence of transfusion and number of transfusions were
recorded from the hospital data system and patient files. Conditional logistic
regression analysis was performed to adjust for matching.

Results: A total of 130 premature infants were included in the study between
January 2017 and January 2021. Severe ROP was detected in 80 (61.5%)
of the patients. Birth weights in the groups with and without severe ROP
were 1201256 g and 1035+341 g (p=0.03), and gestational ages were
28.6+2 weeks and 27.5+2 weeks (p=0.06), respectively. Twenty-one patients
received platelet transfusion. The number of platelet transfusions was higher
in the severe ROP group (p<0.01). There was a significant correlation between
the number of platelet transfusions and the need for ROP treatment (-0.21,
p=0.016).

Conclusion: There was a significant correlation between the number of
platelet transfusions and the development of retinopathy requiring treatment.
Further prospective randomised controlled trials are needed to establish a link
between platelet transfusions and the development of severe retinopathy of
prematurity.

Keywords: Platelet transfusion, prematurity, retinopathy

0z

Amac: Bu calismanin amaci trombosit transfiizyonlari ile prematiire retinopati
gelisimi arasindaki potansiyel iliskiyi belirlemekdir.

Gere¢ ve Yontemler: Bu retrospektif, kesitsel, vaka-kontrol calismasidir.
Gebelik yasi <32 hafta olan prematiire bebekler, ciddi prematiire retinopatisi
(ROP) gelisen (Evre >2) ve gelismeyenler olarak iki gruba ayrilmistir.
Demografik veriler, kisa ve orta vadeli morbiditeler, transfiizyon varligi
ve transfiizyon sayilari hastane veri sisteminden ve hasta dosyalarindan
kaydedildi. Eslestirmeyi ayarlamak igin kosullu lojistik regresyon analizi yapildi.

Bulgular: Ocak 2017 ve Ocak 2021 tarihleri arasinda toplam 130 prematiire
bebek calismaya dahil edildi. Hastalarin 80’inde (%61,5) ciddi ROP saptandi.
Ciddi ROP olan ve olmayan gruplarda dogum agirliklar sirasiyla 1201+256
g ve 1035+341 g (p=0.03), gebelik yaslari 28.6+2 hafta ve 27.5+2 hafta
(p=0.06) idi. Yirmi bir hastaya trombosit transfiizyonu yapildi. Trombosit
transfiizyonu sayisi ciddi ROP grubunda daha fazlaydi (p<0.01). Trombosit
transfiizyonu sayisi ile ROP tedavi ihtiyaci arasinda anlamli bir korelasyon vardi
(-0.21, p=0.016).

Sonug: Trombosit transfiizyonu sayisi ile tedavi gerektiren retinopati gelisimi
arasinda anlamh bir iliski bulunmustur. Ciddi prematiire retinopatisi gelisimi
ile trombosit transfiizyonlarn arasinda bir baglanti kurmak icin daha fazla
prospektif randomize kontrollii calismaya ihtiyac vardir.

Anahtar Kelimeler: Trombosit transfiizyonu, prematiirite, retinopati
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INTRODUCTION

Retinopathy of prematurity (ROP) is the leading cause of ocular
morbidity in premature infants and is also the most common
preventable cause of visual impairment in childhood (2). The
prevalence of ROP varies worldwide, with approximately 60%
observed in extremely low birth weight infants (1). However,
studies have reported higher ROP rates in both extremely low birth
weight infants and infants weighing over 1500 grams and born at
28 weeks or more, particularly in underdeveloped and developing
countries (2).

Retinopathy is closely associated with low birth weight, gestational
age, and hyperoxia (3). Premature infants often require blood
product transfusions during their stay in the neonatal intensive care
unit. Blood transfusions can have adverse effects on infants. While
allergic and hematological side effects are frequently discussed,
recent years have seen an understanding that blood product
transfusions increase the release of vascular endothelial growth
factor (VEGF), other cytokines, and inflammatory modulators, possibly
leading to an inflamed state. Considering the pathophysiology of
retinopathy, this inflammatory process, particularly the potential of
increased VEGF release in the developing retina, may trigger the
development of new blood vessels and consequently contribute to
the development of ROP (1,2). There is evidence in the literature
suggesting that erythrocyte transfusions can increase the risk of
ROP, as transfusion of adult erythrocytes to premature infants leads
to decreased fetal hemoglobin levels. Elevated oxygen affinity of
adult hemoglobin in the retina can increase hyperoxic conditions,
potentially triggering the development of severe ROP (2,5). Platelet
transfusions in premature infants are also controversial due to their
pro-inflammatory and anti-angiogenic properties (4).

While ROP remains a significant concern, identifying associated
factors and improving outcomes are crucial. The objective of this
study is to investigate the relationship between platelet transfusion
and the development of ROP.

MATERIALS AND METHODS

This retrospective study included 130 premature infants with
a gestational age of less than 32 weeks who were born in the
third-level neonatal intensive care unit (NICU) between January
2017 and January 2021. Ethical approval of the study was
obtained from the local ethics committee (26.05.2023/419). All
premature babies born in our centre with a gestational age less
than 32 weeks and followed up for retinopathy of prematurity were
included in the study. Infants with major congenital anomalies,

asphyxia, intrauterine infections, missing data in hospital records
and those who were lost before their first retinopathy examination
were excluded. Patients were divided into two groups as severe
ROP and ROP not requiring treatment according to the ‘Turkey
Retinopathy of Prematurity Guideline 2021 update’ of Turkish
Neonatology Society and Turkish Ophthalmological Society.
Severe ROP was defined as Type 1 ROP (‘plus’ disease at any
stage in Zone |, stage 3 ROP in Zone I, stage 2 or stage 3 ROP
and ‘plus’ disease in Zone ) and Aggressive-ROP was defined as
severe ROP requiring treatment (6). Both groups were compared
in terms of demographic data. The incidence of respiratory
distress syndrome (RDS), haemodynamically significant patent
ductus arteriosus (hsPDA), stage 2-3 according to modified Bell
staging necrotizing enterocolitis (NEC), Stage 3 intraventricular
haemorrhage (IVH)/periventricular haemorrhagic infact according
to Volpe staging and severe bronchopulmonary dysplasia (BPD)
was evaluated. In our clinic, platelet transfusions are performed
according to the threshold values recommended by the Turkish
Neonatology Society: Platelet count <25.000/uL; all infants,
neonatal alloimmune thrombocytopenia, 25.000/-49.000/pL; birth
weight <1000 grams, coagulopathy, severe morbidity, invasive
intervention, minor bleeding, 50.000-100.000/pL; active or major
bleeding, disseminated intravascular coagulopathy, perioperative,
>100.000/pL; major surgery (7). Erythrocyte trasfusions are also
performed in accordance with the recommendations of the same
guideline Erythrocyte transfusion was performed on premature
infants based on their post-conceptional age and respiratory
support status, targeting hemoglobin values according to age
or providing 15-20 ml/kg of erythrocyte suspension in cases of
tachycardia, increased oxygen support, or poor weight gain.
(7). The numbers of erythrocyte and platelet transfusions were
recorded retrospectively from hospital records. Erythrocyte and
platelet transfusions were performed according to the transfusion
recommendations of the guidelines and administered to infants at
a dose of 10-15 ml/kg (7).

Statistical Analysis

Statistical analyses were conducted using the SPSS statistical
software for Windows, V.21.0 (SPSS, Chicago, lllinois, USA). The
Shapiro—-Wilk test was used to test for the normality of data.
Chi-square or Fisher's exact test was used for comparison of
categorical variables as appropriate. Differences between the
groups concerning continuous variables were compared by
Student’s t test and Wilcoxon test where appropriate. A p value of
<0.05 was considered statistically significant. Conditional logistic
regression analysis was conducted to determine the relationship
between transfusions and severe ROP development and to assess
all potential risk factors.
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RESULTS

Atotal of 130 premature infants were included in the study between
1 May 2023 and 1 June 2023. Eighty (61.5%) infants were followed
up with the diagnosis of severe ROP and 50 (38.5%) infants were
followed up with the diagnosis of ROP not requiring treatment. Birth
weights were 1035341 and 1201256 g (p=0.03) and gestational
ages were 27.5+2 and 28.6+2 weeks (p=0.06) in the severe
ROP and treatment-naive ROP groups, respectively. There was a
significant difference in terms of mechanical ventilation and length
of hospital stay between the severe ROP and treatment-free ROP
groups (p<0.05). The incidence of respiratory distress syndrome,
patent ductus arteriosus, intracranial haemorrhage, necrotising
enterocolitis and other short-term morbidities were similar in both
groups (p>0.05). Total oxygen duration was significantly associated
with the development of severe ROP group (p<0.05). No significant

Table 1. Clinical findings and releated complications of the patients

difference was observed between the two groups in terms of early
and late neonatal sepsis (p=0.41) (Table 1). Red cell transfusion
was performed in 76 patients. Red cell transfusion was performed
in 54% of patients with severe ROP and 22% of patients with
ROP not requiring treatment, and this rate was higher in patients
with severe ROP (Table 2). A total of 21 patients received platelet
transfusions. The number of platelet transfusions was higher in
the severe ROP group (p<0.01). There was a positive correlation
between the number of platelet transfusions and the need for ROP
treatment. The transfusion volume in the severe ROP group was
28+8 mg/kg, which was higher than the ROP group that did not
require treatment (p=0.042) (Table 2). Linear regression analysis of
some parameters associated with the development of ROP showed
that platelet transfusion was associated with the development of
severe ROP (Table 3).

Low stage ROP Severe ROP
(N=50) (N=80) P
Gestational age,week* 28,6+2 27.5+2 0.06
Birthweight, g* 12014256 1035£341 0.03
Male/female, n 25/26 42/38 0,49
Sepsis, n (%) 23 (46) 42 (52) 0,41
Severe IVH, n (%) 6(12) 14 (17.5) 0,26
NEC, n (%) 1) 8(16) 0,076
RDS, n (%) 41(82) 73(91) 0,064
Severe BPD, n (%) 11(22) 30(37.5) 0,041
hsPDA, n (%) 33 (66) 44 (55) 0,179
Surfactant, n (%) 37 (74) 61(76.3) 039
Phototherapy, n (%) 43 (85) 35 (43.8) 0,36
Apgar, 5. minute** 7 (1-10) 6 (2-9) <0,01
Duration of hospitalisation (day)* 46+23 75+44 <0,01
Duration of invasive mechanic ventilation (day)** 13£2,8 38+4,7 <0,01
Duration of total oxygen therapy (day)* 30+3,6 62 %5,1 0,04
* Meant+Standart deviation **Median (minimum-maximum)
Table 2. Comparison of transfusions in severe ROP and ROP not requiring treatment groups
Low stage ROP Severe ROP
(N:50) (N:80) P value
Platelet transfusion, n (%) 2(4) 21 (26) <0,01
Red blood cell transfusion, n (%) 22 (44) 54 (67.5) <0,005
Platelet transfusion volume, mL/kg * 1545 28+8 0.042
*Mean+Standart deviation
Table 3. Logistic regression analysis of the variables DISCUSSION
B S.E. Sig. | Exp(B) Partial oxygen pressures are higher in the postnatal period
Platelet transfusion 8 85 18 compared to the intrauterine period. Hyperoxia suppresses VEGF
Red blood cell transfusion -615 606 310 541 P i o ] P - 1yp PP ) o
Birthweight, g 568 001 050 1,000 thus retinal vascularisation is delayed. The metabolically active
Gestational age,week -,500 109 017 931 retina gradually becomes more and more hypoxic and abnormal
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vascularisation is caused by an increase in VEGF and other pro-
angiogenic factors. the most known risk factors are low birth
weight and gestational age (8). Hyperoxia (8) and sepsis (9) are
also reported to be serious risk factors. Studies have shown that
erythrocyte and platelet transfusions have some side effects,
such as the release of proinflammatory and immunomodulatory
mediators such as VEGF (10).

In this study, we found a significant relationship between platelet
transfusion and the development of ROP.

Infants requiring transfusion are not only premature but also critically
ill. These patients are at higher risk of neonatal complications due
to maternal diseases, prolonged mechanical ventilation due to
respiratory distress, and delayed initiation of breastfeeding, all of
which can increase the incidence of sepsis. While the presence
of sepsis, a known risk factor for ROP, was similar in our patient
groups, especially late neonatal sepsis is one of the common causes
of neonatal thrombocytopenia in hospitalized premature infants
(11). Thrombocytopenia itself increases mortality and morbidity
in these patients. The relationship between thrombocytopenia
and retinopathy is another area of investigation. Some studies
have shown an association between thrombocytopenia and the
development of ROP (12-15).

Blood product transfusions come with certain side effects.
Considering the pathophysiology of retinopathy, it is known that
platelets induce pro-inflammatory and anti-angiogenic reactions
(4). Platelet transfusion releases cytokines, VEGF, and other
immunomodulatory mediators, supporting inflammatory and
proliferative processes (2,12,16). Consistent with the literature,
our study also found an increased incidence of severe retinopathy
in infants who received platelet transfusions. Therefore, careful
consideration should be given to pre-transfusion decisions,
particularly in premature infants with inadequate anti-inflammatory
and antioxidant responses. Adherence to recommended indications
for platelet transfusion in guidelines is essential. Hengartner et
al (17) reported that patients who received 1 or more platelet
transfusions had a higher risk of developing ROP (39% vs. 18%, p <
0.001, r = 0.23), but there was no difference between the groups in
terms of the number of transfusions per infant, transfusion volumes
and timing of transfusions. However, in our study, high platelet
volume was also associated with the development of severe ROP,
probably because the number of platelet transfusions was low in
the untreated ROP group.

The relationship between erythrocyte transfusions and the
development of ROP can be better understood when compared
to platelet transfusions. The presence of adult hemoglobin leads

to hyperoxic conditions in the retina, negatively impacting retinal
neovascularization and thus increasing the risk of ROP (14). In our
study, a significant association was found between the number of
erythrocyte transfusions and the development of severe retinopathy.
However, since anaemia frequently develops in premature infants,
erythrocyte transfusions were frequently performed in both groups
and no association was found with the development of severe ROP
in logistic regression analysis.

Although the study includes patients from a single center, ensuring
standardized transfusion quantities, there are limitations. It
is important to note that our study is observational, so we can
not definitively establish a causal relationship between platelet
transfusion and ROP. More randomized controlled trials, are
needed to confirm these findings. Other limitation is days of initial
transfusion were not recorded. The postnatal days requiring platelet
transfusion in relation to the stages of retinopathy could also
influence the severity of retinopathy.

In conclusion, we identified a significant relationship between
platelet transfusion and the development of severe retinopathy.
However, more randomized controlled trials are necessary to
definitively establish platelet transfusion as a risk factor in the
etiology of premature retinopathy.
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Can the Delta Neutrophil Index (DNI) be used as a marker to predict whether the
ovaries are viable or not in cases of ovarian torsion before surgery?

Delta Notrofil indeks (DNI), over torsiyonu olgularinda cerrahi oncesinde over canhiligini tahmin etmek icin
bir belirtec olarak kullamlabilir mi?
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ABSTRACT

Aim: To assess the predictive capability of the preoperative Delta Neutrophil
Index (DNI) value in deciding whether to pursue an ovarian-preserving
approach.

Materials and Methods: This retrospective cohort study was conducted on 81
women diagnosed with ovarian torsion. All patients underwent surgery, with
48 undergoing surgical detorsion and 33 undergoing oophorectomy. The latter
group had available final pathology results. Patients were categorized based
on final pathology results into groups with and without necrosis. None of the
detorsion patients required reoperation within the first month. Surgery type ,
number of ovarian twists, preoperative admission hemogram parameters and
final histological diagnosis were recorded, and it was evaluated whether the
DNI values could be used as a predictive marker of ovarian viability in cases
of ovarian torsion.

Results: A DNI value cut-off of 0.70 yielded 95.7% specificity, 83.3% sensitivity,
97.1% negative predictive value, and 83.3% positive predictive value for
predicting necrosis. For neutrophil to lymphocyte ratio (NLR) values, a cut-off
of 7.53 resulted in 77% specificity, 91.7% sensitivity, 98% negative predictive
value, and 39% positive predictive value for predicting necrosis. No significant
association was observed between necrosis and ovarian enlargement, the
duration of time between the initial onset of pain and surgery, or the number
of adnexal twists. However, the necrosis group exhibited significantly higher
leukocyte counts, especially neutrophil counts(p<0.01).

Conclusion: Our study suggests that having DNI and NLR values lower than the
preoperative total blood count cut-off levels may serve as valuable guidance to
surgeons in assessing the absence of ovarian necrosis.

Keywords: Ovarian torsion, delta neutrophil index, necrosis

0z

Amag: Delta Nétrofil indeksi’nin (DNI), cerrahi éncesinde overlerin canliligini
tahmin etmedeki etkinligini degerlendirmek ve over koruyucu cerrahi
yaklasimlar desteklemedeki roliinii incelemek.

Gerec ve Yontemler: Bu retrospektif kohort calismasi, over torsiyonu
tanisi konmus 81 kadin izerinde gerceklestirildi. Hastalarin 48’ine cerrahi
detorsiyon, 33’line ise ooferektomi yapildi ve ooferektomi grubunda nihai
patoloji sonuglari incelendi. Hastalar, patoloji sonuglarina gore nekroz olan
ve olmayan olarak iki gruba ayrildi. Detorsiyon uygulanan hicbir hasta, ilk ay
icinde yeniden cerrahiye ihtiyag duymad. Calismada, cerrahi tiirii (detorsiyon
veya ooferektomi), torsiyon sayisi, cerrahi oncesi tam kan parametreleri ve
nihai histopatolojik sonuglar kaydedildi. DNI'nin, over torsiyonu durumlarinda
overlerin canliligini dngérmek igin kullanilip kullanilamayacagi degerlendirildi.

Bulgular: DNI icin belirlenen 0.70 esik degerin, nekroz tahmininde; %95,7
oOzgiilliik, %83,3 duyarlilik, %97,1 negatif prediktif deger ve %83,3 pozitif
prediktif deger sagladigi belirlendi. Notrofil-lenfosit orani (NLR) icin belirlenen
7.53 esik degeri ise %77 ozgiillik, %91,7 duyarllik, %98 negatif prediktif
deger ve %39 pozitif prediktif deger gosterdi. Nekroz ile over boyutu, agrinin
baslangicindan cerrahiye kadar gecen siire veya torsiyone tur sayisi arasinda
anlamh bir iliski bulunmadi. Bununla birlikte, nekroz grubunda Iokosit ve
ozellikle notrofil sayilar anlamli derecede yiiksek bulundu (p < 0.01).

Sonug: Bu calisma, cerrahi oncesi DNI ve NLR degerlerinin belirlenen
esik degerlerin altinda olmasi durumunda, over nekrozu bulunmadigini
degerlendirme konusunda cerrahlara dnemli bir yol gosterici olabilecegini ve
over koruyucu cerrahi yaklasimlara rehberlik edebilecegini ortaya koymaktadir.

Anahtar Kelimeler: Over torsiyonu, delta nétrofil indeks, nekroz
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INTRODUCTION

Ovarian torsion is a gynecological emergent situation which
has a 2.7% prevalence (1). Prompt diagnosis and urgent
surgical intervention are required to avoid necrosis and serious
consequences on ovarian function and subsequent fertility (2-4).
But diagnosis is often difficult. The most common presentation is
lower abdominal pain, with other associated symptoms including
nausea, vomiting and fever (5). The first preferred imaging method
is ultrasound with doppler. The sensitivity of this method has been
reported as 84% (6). Computed tomography (CT) and magnetic
resonance imaging (MRI) are often used to rule out other abdominal
pathologies, rather than diagnose. Surgical treatment is indicated,
and in reproductive-age women, preserving ovarian function is
crucial. The assessment of ovarian viability usually involves direct
visualization during surgery, but no parameter or marker has
reliably indicated existence of necrosis. The assessment of viability
often involves direct visualization of a twisted ovary. An enlarged
and darkened appearance of the ovary with hemorrhagic lesions
is often considered a necrotic sign but can usually be salvaged (7).
Despite the common belief among surgeons that the ovary image
suggests necrosis, no specific parameter, imaging method, or
marker has been proven to reliably indicate necrosis (8).

Delta Neutrophil Index (DNI) is a marker showing the number of
immature granulocytes. In a limited number of studies, the DNI
was investigated in patient groups with inflammatory processes
such as sepsis, acute appendicitis, meningitis, decompensated
heart failure, acute gout attack and acute pancreatitis. With this
viewpoint, it was thought that it may guide physicians in determining
severity of diseases (9). Researchers have recently begun to focus
on DNI in diseases characterized by ischemia and necrosis. To our
knowledge, this is the first study in the literature to examine the DNI
as a sign of ovarian viability in ovarian torsion cases.

The aim of this study is to assess the predictive capability of the
preoperative DNI value in deciding whether an oophorectomy is
necessary, based on its relation with the final pathology result. If a
specific cut-off value can be established, it could provide valuable
guidance to surgeons regarding ovarian vitality and the likelihood of
necrosis before the planned surgery.

MATERIALS AND METHODS

This retrospective cohort study was conducted in 81 women,
aged between 18 and 45 years, who were diagnosed with ovarian
torsion in a gynecology department of a tertiary hospital between
September 2019 and July 2023. The study was approved by the
hospital’s Ethical Committee (E2-23-4702). Patients who applied

to the emergency department as soon as the pain started, whose
complete blood parameters were recorded at the time of admission,
and who were diagnosed with ovarian torsion and undergone
surgery were included in the study. Patients with any additional
diseases which are likely to affect the DNI value (immunological
diseases, rheumatological diseases, chronic diseases, or chronic
inflammatory diseases, etc.) were excluded from the study.
Patients who were pregnant, had to take any kind of medication,
were addicted to drugs, or consumed alcohol or tobacco were
also excluded. 48 of them had surgical detorsion while 33 of them
underwent oophorectomy. Those who had oophorectomy had final
pathology results. Patients were first compared as those with
detorsion and those with oophorectomy. Then, according to the final
pathology results, they were divided into two groups as those with
and without necrosis. None of the patients who underwent detorsion
required reoperation within the first month. Since there was no
material taken in the detorsion group, pathological examination
was not performed. The oophorectomy group was reported as
congestion and necrosis according to the pathology results.
Patients’ age, gravida, parity, body mass indexes (BMI), surgery type
(detorsion or oophorectomy), how many times the ovary twisted, the
time from the first onset of pain to the operation, final histological
diagnose and the first onset total blood parameters including the
DNI values were reached from hospital records. DNI is calculated
using automated hematology analyzers during a complete blood
count . It is determined by subtracting the proportion of mature
neutrophils from the total granulocyte count. The formula is as
follows: DNI = (Total granulocyte count) - (Mature neutrophil count).
Both the total granulocyte count and mature neutrophil count are
automatically obtained through optical systems and channel-based
measurements during CBC analysis(10). In this study, we tried to
compare the total blood parameters measured at the time of first
admission from the emergency department with the diagnosis
of ovarian torsion in both groups (necrosis and congestion) and
investigated their usefulness as an auxiliary laboratory indicator
in determining the type of surgery to be performed. We aimed to
associate the final pathology result and the patients’ preoperative
admission hemogram parameters especially the DNI values, and
evaluated the predictive power of these values in the decision on
ovarian-preserving approach.

All statistical analyses were performed using the SPSS for Windows
21.0 (SPSS Inc. IL, USA) software package. A p-value of <0.05
was considered to indicate statistically significant difference. The
normality of distribution for variables was assessed using the
Shapiro-Wilk test. Data are presented as means = SD for continuous
variables. For all comparisons, the P <0.05 value was determined
as statistically significant. Independent samples t-test and Mann-
Whitney U test were used for comparing groups.
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Power analysis was implemented using G-power software (G-power
v3.1.9.2, Universitat Kiel, Kiel, Germany). The difference between two
independent mean power analyzes indicated that the study achieved
a power of 0.93. This analysis was performed using a comparison of
preoperative DNI levels between 21 women with congestion and 12
women with necrosis according to the pathology results.

RESULTS

Table 1 represents the demographic features of women diagnosed
with ovarian torsion according to the type of surgery, including age,
gravidity, BMI, smoking status, ovarian enlargement, pain onset
to surgery and number of ovarian twists. Parameters other than
the number of ovarian twists did not statistically significant in
deciding the type of operation. It was demonstrated that the kind of
procedure changed toward oophorectomy as the number of ovarian
twists increased (p<0.05).

Table 2 illustrates the hemogram parameters, ovarian enlargement,
time to surgery and number of adnexial twists of the groups
according to pathology results. It has been demonstrated that
leukocyte count, especially neutrophil count, hematocrit, neutrophil/
lymphocyte ratio, delta neutrophil index(%), and number of ovarian
twists are statistically significantly higher in patients with necrosis
in the pathological examination (p<0.05).

Figure 1 shows a receiver operating characteristic curve which was
constructed to select the optimal cut-off values of the DNl and NLR
for the identification of necrosis in ovarian torsion cases. For the
DNI value, the Area Under the Curve (AUC) was 0.902 with a 95%
confidence interval of (0.77 to 1.00; p < 0.001). The optimal cut-off
value of 0.70 yielded a specificity of 95.7%, sensitivity of 83.3%, a
negative predictive value of 97.1%, and a positive predictive value
of 83.3%. For the NLR value, AUC was 0.85 with a 95% confidence
interval of (0.76 to 0.941; p < 0.001). The optimal cut-off value
of 7.53 resulted in a specificity of 77%, sensitivity of 91.7%, a

Table 1. Demographic features of women diagnosed with ovarian torsion according to the type of surgery

Characteristics Detorsion Group n=48 Oophorectomy group n=33 p value
Age (year) meanSD 25.74+5.85 26.2+6.5 0.72
Gravidity meanSD 0.04+0.2 0.15+0.43 0.15
BMI (kg/m?) mean+SD 23.5+3.37 243432 0.24
Smoking +/- 4/43 % (8.5/91.5) 4/30 % (11.8/88.2) 0.71
Over enlargement (mm) mean+SD 73.6£37.1 77.5£32.2 0.62
Pain onset to surgery (hours) mean+SD 38.75+£13.92 35.5215.84+0.66 0.63
Twist number (median +IQR) 2(8) 3(6) 0.044"

"p <0.05 was considered as statistically significant

BMI, body mass index IQR: Inter Quantile Range SD:Standart deviation
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Figure 1. ROC curve for DNI and NLP in torsion cases for

the identification of necrosis
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Table 2. Hemogram parameters, ovarian enlargement, time to surgery and number of adnexial twists of the groups according to

pathology results

Congestion group Necrosis group

Parameters n=21 n=12 p value
Leukocyte count, x10° /L 10.4+£3.85 14.4£3.96 0.008"
Neutrophil count, x10° /L 8.27+3.73 13.8+3.48 0.0001"
Lymphocyte count, x10° /L 1.53+1.13 1.12+0.59 0.24
Monocyte count, x10° /L 0.46+0.28 0.46x0.31 0.99
Hemoglobin, g/dL 12.1£1.57 12.9£1.02 0.09
Hematocrit 36.78+3.9 39.7+2.11 0.022"
MCV, fL 84.6+8.02 87.3+5.56 0.30
RDW 14.6+2.39 14.4+£2.55 0.89
PLT, x10° /L 314£72 31358 0.97
MPV 8.66+0.95 8.40+0.91 0.45
PCT 0.27+0.075 1.01+2.6 0.19
PDW, fL 53.1+£8.37 50.1£5.81 0.28
NLR 9.18+9.08 15.5+8.05 0.048"
DNI(%) 0.3+0.82 3.34+2.98 0.0001"
PLT/MPV ratio 36.6+8.7 37.8+8.55 0.71
Over enlargment(mm) 81.2+31.8 70.8+34.6 0.38
Pain onset to surgery (hours) 1.48+0.75 1.50+0.52 0.91
Twist number (median +IQR) 3(3) 4(5) 0.017

*p <0.05 was considered as statistically significant
MCV, mean corpuscular volume;RDW, red cell distribution width; PLT, platelet count; PCT, plateletcrit; MPV, mean platelet volume; PDW, platelet distribution width; NLR,

neutrophil/lymphocyte ratio; DNI, delta neutrophil index; IQR: Inter Quantile Range

Table 3. The area under the receiver operating characteristic curve for DNI and NLR

Sensitivity Specivity PPV NPV
Variables Cut-off AUC * SE 95%Cl % % % % p-value
DNI 0.70 0.902+0.65 0.77-1.0 83.3 95.7 83.3 97.1 <0.001*
NLR 7.53 0.85+ 0.047 0.76-0.94 91.7 77 39 98 <0.001*

"p<0.05 was considered as statistically significant. AUC + SE,Area Under the CurvezStandart error. 95% Cl, Confidence Interval. PPV,Positive Predictive Value. NPV,Negative
Predictive Value. NLR, neutrophil/lymphocyte ratio; DNI, delta neutrophil index; NLR, neutrophil to lymphocyte ratio

negative predictive value of 98%, and a positive predictive value of
39%. Receiver operating characteristic(ROC) curve information for
NLR and DNI is presented in Table 3.

DISCUSSION

The diagnosis of ovarian torsion is difficult. Generally, the surgeon
makes a certain diagnosis by visually during the operation. Although
the treatment is surgical, many factors should be considered for the
type of surgery. The patient’s age, fertility desire, whether she is in
reproductive age or not and the appearance of the ovary during

surgery are among these factors (11). When the torsion occurs; the
first stage is stoppage of blood flow. This is followed by hemorrhage
and congestion and ends with necrosis (12,13). There is no method
to detect this necrosis before and even during surgery. In this
study, we aimed to evaluate the predictive power of preoperative
hemogram parameters especially the DNI values in the decision
of surgical approach based on its relation with the final pathology
result.

Studies so far have tried to find an answer to the question of whether
there is a marker that shows necrosis in ovarian torsion before or
during surgery. Doppler ultrasound is tradiationally the first choice
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imaging method for the diagnosis of torsion. In a prior study, which
evaluated ovarian flow and correlated it with histopathologic
findings, no association between the ovarian flow on ultrasound
and histopathological evidence of necrosis was found (14). Another
parameter that can be evaluated with ultrasound is ovarian size.
Although studies have argued that <5 cm ovarian size may exclude
the diagnosis of torsion, the relationship between size and necrosis
has not been demonstrated (14,15). In our study, there was no
association observed between ovarian enlargement and necrosis.

The relationship between the onset of pain until the surgery starts
and necrosis was investigated, but a specific timeframe could not be
given. Studies have suggested that the surgery should be performed
as early as possible in women who are thought to be torsion, and
that it should not be exceeded 24 hours if possible (13,16,17). In
our study the onset of pain till the surgery was evaluated and there
was no statistically significant difference for choosing the type of
surgery between the detorsion or oophorectomy groups (p=0.062).
When the histopathological results were evaluated in terms of
answering the question of the presence of necrosis or congestion,
it was found that onset of pain till the surgery had no statistically
significant difference between study groups (p=0.91).

The relation between the number of twist and result in necrosis
was also evaluated in our study. There was a statistical significant
difference between the congestion and necrosis groups. As the
number of rotations increased, the possibility of necrosis also
increased (p<0.05).

Although the decision for oophorectomy is made by the surgeon’s
visual assessment of necrosis during the operation; the previous
studies have shown that visual assessment has a low positive
predictive value. Novoa et all. stated that only 16% of 33
patients, who were evaluated as visually necrotic and underwent
oophorectomy, had histopathologically confirmed necrosis (14).
Although there are similar studies, the American College of
Obstetricians and Gynecologists (ACOG) recommends against
oophorectomy regardless of the appearance of the ovary (18-20).

In a recent study with MRI, one of the advanced imaging modalities,
Renganathan et al. conducted a retrospective study on 42 patients to
determine whether the ultra-short optimized MRI protocol predicted
ovarian necrosis. They concluded that a hypointensity score of 2
or more can diagnose necrosis with high sensitivity and specificity
(21). Although the results of this study seem very satisfactory, may
not be widely available because the lack of widespread use of MRI
and examination costs.

In a study conducted by Mazouni et al., predictive factors for
adnexal necrosis in torsion cases were investigated, but no

specific predictive factors were identified (8). However, they did
emphasize the significance of hyperleukocytosis, with positive and
negative predictive values for adnexal necrosis at 21% and 77%,
respectively. In our study, we observed similar trends; leukocyte
count was significantly higher in the necrosis group (p<0.01).

The DNl is a marker showing the number of immature granulocytes
(IGs). 1Gs are simple to quantify using automatic hematological
analyzers and are inflammatory markers that rise after infection and
inflammation. Granulocytes with polymorphonuclear neutrophils
serve as the initial line of defense for the host against infectious
diseases. Within 7—10 days, the progenitor cells in the bone marrow
mature into segmented neutrophils. After reaching full maturity,
they migrate into the peripheral blood. As a result, sepsis-related
enhanced bone marrow activation is indicated by IG formation in
the blood. DNI assesses the percentage of IGs in blood circulation.
Researchers are investigating the DNI for sepsis severity and
inflammatory processes; recently, it has begun to be investigated
by some researchers in cases of ischemia and necrosis. Unal
et al. found that the DNI effectively aided in the diagnosis of
necrotizing pancreatitis. They also argue that the DNI is meaningful
in distinguishing between complicated appendicitis and normal
appendicitis (22). Another study reported significantly higher DNI
levels in the diagnosis of intestinal necrosis due to irreducible hernia
(23). According to Cha et al., the DNI was significantly higher during
intestinal ischemia caused by strangulation (24). Similarly, Durak
et al., mentioned that the DNI can be used to evaluate intestinal
necrosis in mesenteric ischemia (25). In light of these findings, we
sought to determine if DNI might assist the surgeon in identifying
necrosis in ovarian torsion patients before the surgery. In our study,
when neutrophil to lymphocyte ratio (NLR) and DNI values were
evaluated with histopathological results, both levels were found
remarkable higher in patients with histopathologically confirmed
necrosis when compared to the patients with congestion and
hemorrhage. Notably, when we established a cut-off value of 0.7
(%) for the DNI, the positive predictive value for histopathological
necrosis was 83.3%, while the negative predictive value was
notably higher at 97.1% (p<0.001). For NLR, using a cut-off value
of 7.53, the positive predictive value for histopathological necrosis
was 39%, with a highly reliable negative predictive value of 98%
below this threshold (p<0.001). These findings suggest that both
the DNI and the NLR with the DNI having a greater specificity and
negative predictive value and the NLR having a higher sensitivity,
are both capable of distinguishing between positive and negative
cases for necrosis. Thus, based on our study, having both DNI and
NLR values lower than the preoperative total blood count cut-off
levels may serve as a guide to surgeons for the absence of necrosis
during the surgical evaluation process.
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This study has some limitations. It is well established that
inflammatory processes have an impact on DNI and NLR. Although
those with chronic co-morbidities at the time of administration were
excluded from the study, it is unclear whether they had additional
acute inflammatory diseases at the time of diagnosis since the
study is retrospective.

Additionally, considering this study was conducted with data from a
single hospital, the sample size was small. But to minimize potential
biases, we investigated every patient with ovarian torsion admitted
to our hospital ever since the DNI level became measurable in our
hospital.

In conclusion, our study highlights the importance of the DNI, which
can easily be calculated using automatic hematological analyzers,
as a potential indication for ovarian necrosis in cases of torsion.
It also helps the surgeon decide on the operation. While the NLR
demonstrates greater sensitivity, the DNI demonstrates higher
specificity and a stronger negative predictive value in determining
the presence of necrosis. Establishing cut-off values for DNI and
NLR can aid in distinguishing necrosis from congestion, prior to
proceeding to the surgical process. Surgeons may use readings
below the cut-off limits for the preoperative total blood count as
helpful guidelines for determining whether necrosis is absent
during surgery.
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ABSTRACT

Aim: To present the analysis of pre-, intra- and postoperative outcomes of total
laparoscopic hysterectomy (TLH) cases performed in our hospital, a tertiary
referral center, over a 5-year period.

Materials and Methods: This retrospective cross-sectional study was conducted
in the Gynecology Department of an Education and Research Hospital between
January 01, 2017 and December 31, 2021. Clinical data and laboratory results
were obtained from medical and hospital records. After analyzing these patients,
the patients were divided into two groups based on their body mass index and
the pre-, intra- and postoperative results were also compared.

Results: The mean age of 516 patients included in the study was 47.4 +
8.94 years. The most common indication for hysterectomy was endometrial
premalignant lesions (23.9%). The overall intra-operative complication rate
was 0.78%. The most common intra-operative complication in the overall
population was bladder damage.Postoperative complications: 7 wound
infections (1 vs. 6); 5 vaginal bleedings (0 vs. 5); 3 abscesses in the vaginal
cuff (1 vs. 2); 2 septic shock (0 vs. 2); 2 disorders of the general condition (0 vs.
2); 1 urinary tract infection (1 vs. 0); 1 umbilical hernia (1 vs. 0) and positional
nerve damage (0 vs. 1), respectively for the groups.

Conclusion: TLH is now a minimally invasive surgical procedure which can be
performed safely and with very few complications as surgical experience and
technical equipment improves. A higher complication rate has been reported in
earlier cases, but both in the present study and in more recent studies, a very low
complication rate was found with the procedure. Therefore, as recommended by
the ACOG, this procedure can be used as the preferred method for patients in
whom hysterectomy is planned primarily for benign conditions.

Keywords: Hysterectomy; laparoscopy; surgeon experience; uterine fibroid

oz

Amag: Ugiincii basamak bir sevk merkezi olan hastanemizde 5 yil boyunca
gerceklestirilen total laparoskopik histerektomi (TLH) olgularinin ameliyat
oncesi, sirasi ve sonrasi sonuclarinin analizini sunmakr.

Gereg ve Yontemler: Bu retrospektif kesitsel calisma, 01 Ocak 2017 ile
31 Aralik 2021 tarihleri arasinda bir Egitim ve Arastirma Hastanesi Kadin
Hastaliklari Kliniginde gerceklestirilmistir. Klinik veriler ve laboratuvar sonuclari
tibbi kayitlardan ve hastane kayitlarindan elde edilmistir. Bu hastalar analiz
edildikten sonra, hastalar viicut kitle indekslerine gére iki gruba ayrilmis ve
ameliyat oncesi, sirasi ve sonrasi sonuglar da karsilastirilmistir.

Bulgular: Calismaya dahil edilen 516 hastanin yas ortalamasi 47,4 =
8,94 idi. Histerektomi icin en yaygin endikasyon endometriyal premalign
lezyonlardi (%23,9). Genel intra-operatif komplikasyon orani %0,78 idi. Genel
popiilasyonda en sik goriilen intra-operatif komplikasyon mesane hasariyd.
Ameliyat sonrasi komplikasyonlar: Gruplar icin sirasiyla 7 yara enfeksiyonu
(1’e karsi 6); 5 vajinal kanama (0’a karsi 5); vajinal kafta 3 apse (1’e karsi 2);
2 septik sok (0’a karsi 2); 2 genel durum bozuklugu (0’a karsi 2); 1 idrar yolu
enfeksiyonu (1’e karsi 0); 1 umbilikal herni (1’e karsi 0) ve pozisyonel sinir
hasari (0’a karsi 1).

Sonug: TLH, cerrahi deneyim ve teknik donanim gelistikge artik giivenli bir
sekilde ve ¢ok az komplikasyonla uygulanabilen minimal invaziv bir cerrahi
prosediirdiir. Daha onceki vakalarda daha yiiksek bir komplikasyon orani
bildirilmistir, ancak hem bu calismada hem de daha yeni calismalarda
prosediirle ilgili cok diisiik bir komplikasyon orani bulunmustur. Bu nedenle,
ACOG tarafindan onerildigi gibi, bu prosediir dncelikle iyi huylu durumlar igin
histerektomi planlanan hastalarda tercih edilen yontem olarak kullanilabilir.

Anahtar Kelimeler: Histerektomi; laparoskopi; cerrah deneyimi; uterin myom
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INTRODUCTION

Nowadays, hysterectomy is one of the most common gynecological
operations. The number of hysterectomies in the USA is estimated
to be about 60,000 per year (1), while in India about 2,310,263
women undergo hysterectomy annually (2). More than 70%
of hysterectomies are performed for benign causes such as
menorrhagia (abnormal uterine bleeding), uterine fibroids, pelvic
pain and uterine prolapse (3). Although these procedures have
traditionally been performed abdominally (TAH) and vaginally (VH),
minimally invasive techniques are increasingly being used due to
innovations of medical technology (4). These techniques include
laparoscopically assisted vaginal hysterectomy (LAVH), total
laparoscopic hysterectomy (TLH) and robot-assisted laparoscopic
hysterectomy.

Reich et al. reported on the first TLH in 1989 (5). Since then, there
have been a number of improvements in the field of laparoscopic-
assisted hysterectomies. In TLH, all surgical incisions, dissections
and suturations (including closure of the vaginal cuff) are performed
entirely through the trocars. Compared to other conventional
methods, it is characterized by shorter operating times, less blood
loss and shorter hospital stays (6). Despite all these advantages,
however, TAH is still the most commonly used form of hysterectomy.
This is mainly due to the lack of experience of the doctors and
support staff, the lack of technical equipment and a higher incidence
of complications such as injuries to the ureter, bladder and bowel
near the genital organs as well as injuries to the great vessels when
inserting the trocars (7).

In this context, we aimed to present the analysis of pre-, intra- and
postoperative outcomes of TLH cases performed in our hospital, a
tertiary referral center, over a 5-year period.

MATERIALS AND METHODS

This retrospective cross-sectional study was conducted in the
Gynecology Department of an Education and Research Hospital
between January 01, 2017 and December 31, 2021. The study
was approved by the local ethics committee for scientific research
(May 26, 2022; No. 2022/06) and was conducted in accordance
with the principles of the Declaration of Helsinki. In view of the
retrospective nature of the study, the ethics committee waived
the required patient consent. All patient data was anonymized or
treated confidentially.

Inclusion and exclusion criteria
Patients who had undergone TLH surgery with benign and
premalignant disease were included in the study.

Patients were excluded from the study if any of the following applied
to them: missing data, TLH surgery for malignancy, uterine fibroids
> 10 cm and pregnancy-related circumstances.

Data

The study included 516 patients who had undergone TLH. Data from
516 patients were obtained from patient files and hospital records.
Data included age, body mass index (BMI), gravidity, parity, previous
cesarean section, previous surgery or gynecologic procedures, TLH
indications, laboratory test results [pre- and postoperative white
blood cell (WBC) count and hemoglobin (HB)], Delta hemoglobin
(AHB) (the AHB is calculated using the formula [preoperative HB]
- [postoperative HB]), hospitalization days, blood transfusions and
chronic diseases, etc.

Evaluation of the patients
Patients with benign or premalignant disease for whom hysterectomy
isindicated are treated according to the corresponding TLH protocol.

Abdominal and transvaginal ultrasound examinations of the patients
were performed prior to surgery using a General Electric Voluson
730® (1.5-4.5 MHz probe, Waukesha, W1, USA). Laboratory analyzes
[complete blood count (CBC)] of patients who had undergone TLH
are analyzed using the Advia® 120 hematology system (Siemens
Healthcare Diagnostics Inc., Deerfield, lllinois).

Details of TLH surgery

A supraumbilical port with a diameter of ten millimeters was used
as the primary trocar. Three lateral trocars were used. A bipolar
electrocautery or a LigaSure laparoscopic sealer (5 and 10 mm)
was used to coagulate the pedicles and scissors were used for
cutting. Colpotomy was performed with a monopolar electrocautery
hook. Salpingo-oophorectomy was performed if the patient was
postmenopausal or had significant ovarian pathology, otherwise
the ovaries were preserved. The vaginal cuff was usually closed
laparoscopically using the intracorporeal knotting technique. In all
cases, the bilateral ureters were traced from the pelvic edge to the
bladder entrance, especially in previously operated cases in which
the course of the ureter was disturbed due to adhesions. In some
cases, the adhesions were removed by sharp and blunt dissections
using bipolar electrocautery and scissors.

Study design

A total of 516 patients who met the inclusion criteria mentioned in
the Material and Methods section and underwent TLH surgery were
included in the study. After analyzing these patients, the patients
were divided into two groups: those with a BMI < 30 kg/m? (Group I)
and those with a BMI = 30 kg/m? (Group Il), and the pre-, intra- and
postoperative outcomes were also compared.
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Statistical analyses

Data analysis was performed using IBM’s Social Sciences Statistical
Package Version 29.0 (SPSS ver 29.0). The Kolmogorov-Smirnov
and Shapiro-Wilk tests were used to check whether the numerical
data correspond to a normal distribution. Numerical data are
expressed as mean = standard deviation. Categorical variables were
expressed as numbers (percentages) and analyzed using the chi-
square test, with odds ratios (OR) expressed with 95% confidence
intervals. In this study, which consisted of two independent groups,
the t-test for independent samples was also used for parametric
variables. Statistical significance was accepted as a p value <0.05.

RESULTS

After reviewing patient files and hospital records, 564 patients were
found who had undergone TLH surgery. After applying exclusion
criteria, 516 patients were included in the study. The 516 patients
were divided into two groups: those with a BMI < 30 kg/m? (Group
I) (n=260) and those with a BMI = 30 kg/m? (Group Il) (n=256). The
flow chart of the participants is shown in Figure 1.

Patients underwent

TLH
n=564
Patients who underwent
TLH and did not met the
—————>

inclusion criteria
n=48

Patients who underwent
TLH and met the inclusion
criteria
n=516

N\

Patients with Patients with
BMI <30 kg/m? BMI 230 kg/m?
n=260 n=256
(Group 1) (Group 11)

Figure 1. The flow chart of the participants

The demographic, pre- and post-operative laboratory analysis of
the patients is shown in Table 1. The mean age of the 516 patients
was 47.4 = 8.94 years. Group Il had a statistically significantly
higher average age than Group I. Although there was no statistically
significant difference in the pre-operative WBC and HB values
between the groups, the post-operative HB was statistically

Table 1. The demographic, pre- and post-operative laboratory analysis of the patients

Groups
Total patients
n=516 Group | Group Il
n=260 n=256 p
Age (years) (mean £ SD) 47.4 +8.94 46.0 £ 10.56 489 + 6.63 <0.0012
Gravidity (mean + SD ) 29+1.76 25+1.67 33+1.77 <0.001*
Parity (mean = SD ) 23+1.34 20+1.32 25+1.32 <0.001*
No 442 (85.7) 224 (86.2) 218(85.2)
Previous CS n (%) 0.746°
Yes 74 (14.3) 36(13.8) 38(14.8)
BMI (kg/m?) (mean + SD) 29.7 £ 11.05 24.8£250 34.6 +13.86 <0.001%
Preoperative WBC (cells/mm?3) (mean £ SD ) 7.050 £ 1.976 7.048 £ 1.967 7.052 £ 1.867 0.4922
Preoperative HB (g/dL) (mean + SD) 11.3+3.63 11.3+£3.99 11.3+3.23 0.404+
Postoperative WBC (cells/mm?) (mean £+ SD ) 10.665 + 3.417 10.899 + 3.467 10.428 + 3.357 0.0592
Postoperative HB (g/dL) (mean + SD ) 9.4+322 9.7+3.29 9.0+3.13 0.0122
Delta HB (g/dL) (mean + SD ) 1.93+4.44 1.57 + 4.69 229+ 415 0.0332
Blood transfusion (mean + SD ) 0.09 £ 0.44 0.08 £0.413 0.10 £ 0.474 0.3332
None 490 (95) 249 (95.8) 241 (94.1)
Postoperative ES 13(2.5) 4(1.5) 9(3.5)
Transfusion Preoperative ES 8(1.6) 4(1.5) 4(1.6) 05545
n (%) Postoperative Ferric Carboxymaltose 4(0.8) 2(0.8) 2(0.8) ’
Intraoperative ES 1(0.1) 1(0.4) 0(0)
Total Transfusion 26 (5) 11(4.2) 15(5.9)
Hospital stay (days) (mean + SD) 223 £1.41 2.09+1.12 237 £1.65 0.013*

Abbreviations: CS: cesarean section; ES: erythrocyte suspension; HB: hemoglobin; SD: standart deviation; WBC: white blood cell
A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

aStudent ttest °Chi Square test
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significantly lower in Group Il than in Group | (p=0.012). AHB
values were statically significant higher in Group Il than Group |
(p=0.033). There was no statistical difference between the groups
in terms of the number of transfusions (p=0.333). The duration
of hospitalization was statistically significantly higher in Group I
(p=0.013).

The analysis of chronic diseases and the patients’ history of previous
surgical interventions (gynecologic or non-gynecologic) is shown in
Table 2. While there was no difference between the groups in terms
of previous gynecologic surgery, there was a statistically significant
difference in terms of previous non-gynecologic surgery (p<0.001).
While appendectomy and cholecystectomy surgeries were more
common in Group Il, mastectomy surgeries were significantly more
common in Group I. Among chronic diseases, cases of hypertension
were higher in Group Il (p<0.001).

A comparison of the indications for TLH, intra- and post-operative
complications, concomitant other surgical procedures, etc. is shown
in Table 3. The groups showed significant differences in terms

of the indications for TLH (p<0.001). Statistically significant TLH
indications for Group | are uterine fibroids and gender affirmation
surgery. Statistically significant TLH indications for Group I are
persistent bleeding and premalignant endometrial lesions. In Group
Il, ureteral damage was diagnosed in 1 case and bladder damage
in 2 cases, while in Group |, bladder damage was diagnosed in only
1 case. Postoperative complications were statistically significantly
higher in Group Il (p=0.002). Postoperative complications: 7 wound
infections (1 vs. 6); 5 vaginal bleedings (0 vs. 5); 3 abscesses in the
vaginal cuff (1vs. 2); 2 septic shock (0 vs. 2); 2 disorders of the general
condition (0 vs. 2); 1 urinary tract infection (1 vs. 0); 1 umbilical
hernia (1 vs. 0) and positional nerve damage (0 vs. 1), respectively.
None of our patients developed intra- or postoperative deep vein
thrombosis, thrombotic events or pulmonary thromboembolism.
The OR for postoperative complications for Group Il was 4.84 (95%
Cl 1.615-14.508).

In three Group Il cases, laparoscopy was replaced by laparotomy
in the intra-operative phase (cervical premalignant lesion, adnexal

mass and endometrial premalignant lesion).

Table 2. The analysis of chronic diseases and the patients’ history of previous surgical interventions

Groups
Total patients Group | Group Il
n=516 n=260 n=256 p
None 471 (91.3) 239 (91.9) 232 (89.6)
Endometriosis 1(0.2) 1(0.4) 0(0)
Previous gynecologic surgery Myomectomy 6(1.2) 4(14) 2(08) 0366
n (%) Other gynecologic surgeries 25 (4.8) 10(3.9) 15 (5.8) '
BTL 11(2.1) 4(1.6) 7(2.7)
Prolapsus 2(0.8) 2(0.8) 0(0)
None 385 (74.6) 198 (76.2) 187 (73) <0.001°
Appendectomy 32(6.2) 7(2.7) 25(9.8)
Previous non- gynecologic surgery | Cholecystectomy 19(37) 5(14) 14 (5.5)
n (%) Thyroidectomy 9(1.7) 3(1.2) 6(2.3)
Mastectomy 39(7.6) 27 (10.4) 12 (4.7)
Other surgeries 32(6.2) 20(7.7) 12 (4.7)
No 442 (85.7) 238(79.7) 204 (79.7)
HT n (%) <0.001°
Yes 74 (14.3) 22 (8.5) 52 (20.3)
No 468 (90.7) 242 (93.1) 226 (88.3)
DM n (%) 0.061°
Yes 48(9.3) 18 (6.9) 30(11.7)
No 502 (97.3) 256 (98.5) 246 (96.1)
Lung diseases n (%) 0.098"
Yes 14 (2.7) 4(1.5) 10 (3.9)
Cardiovascular 7(1.4) 5(1.9) 2(0.8)
Other chronic diseases n (%) Mammary CA 18 (3.5) 10 (3.8) 8(3.1) 0.102
Thyroid diseases 26 (5) 18 (6.9) 8(3.1)

Abbreviations: BTL: bilateral tubal ligation; CA: cancer; DM: diabetes mellitus; HT: hypertension
A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Chi Square test
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Table 3. A comparison of the indications for TLH, intra- and post-operative complications, concomitant other surgical procedures

Groups
Total patients Group | Group I
n=516 n=260 n=256 p

Uterine fibroids 87 (16.9) 63 (24.2) 24(9.4)

Persistant uterine bleeding 111 (21.6) 48 (18.5) 63 (24.6)

EPL 123 (23.9) 42(16.2) 81(31.8)

Adenomyosis 20(3.9) 10(3.8) 10(3.9)
:"(',,'/:)i“di‘am“‘ BRCA (+) prophylaxis 20(3.9) 14 (5.4) 6(2.4) <0.001°

Adnexal mass 46 (8.9) 23(8.8) 23(8.8)

CPL 39 (7.5) 13(5) 26 (10.2)

PMB 34 (6.5) 14 (5.4) 20(7.8)

Gender affirmation surgery 36 (6.9) 33(12.7) 3(1.1)

BS 133 (25.8) 72 (27.7) 61(23.8)
:5(;'3)50/ USO surgery with TLH BSO 342 (66.3) 171 (65.8) 171(66.8) 0.355°

Uso 41(7.9) 17 (6.5) 24 (9.4)

No 478 (92.6) 245 (94.2) 233 (91)

Bladder repair 3(0.6) 1(0.4) 2(0.8)

Adhesiolysis 21 (4) 9(3.4) 12 (4.6)
Additional surgical intervention Ureteroneocystostomy 1(0.2) 0(0) 1(04) 0425"
n (%) Perineoplasty / Vaginoplasty 5(1) 1(0.4) 4(1.6)

TOT 5(1) 3(1.2) 2(0.8)

Cholecystectomy 2(0.4) 0(0) 2(0.8)

Appendectomy 1(0.2) 1(0.4) 0(0)
Intraoperative Complications No 512(99.2) 259(99.6) 253(98.8) 0308"
n (%) Yes 4(0.8) 1(0.4) 3(1.2)
Postoperative Complications No 494 (95.7) 256 (98.5) 238 (93) 0.002"
n (%) Yes 22 (4.3) 4(15) 18(7)

Abbreviations: BRCA:BReast CAncer gene; BS: bilateral salpingectomy; BSO: bilateral salpingo-oophorectomy; CPL: cervical premalignant lesion; EPL: endometrial
premalignant lesion; PMB: postmenopausal bleeding; TLH: total laparoscopic hysterectomy; TOT: transobturator tape; USO: unilateral salpingo—oophorectomy.
A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Chi Square test

The vaginal cuff was closed vaginally in 2 Group Il cases. All other
TLH cases were closed using the laparoscopic intra-corporeal
suture technique.

DISCUSSION

In recent years, laparoscopic surgery has become one of the most
frequently used surgical methods in gynecological practice. This
surgical method has also become established for hysterectomy,
one of the most common surgical procedures in gynecological
departments. In the committee statement published by the American
College of Qbstetricians and Gynecologists (ACOG) in 2017, it was
mentioned that VH and LH, which are minimally invasive methods,
should be preferred as much as possible in surgical experience and
patient selection, and even TLH should be the standard method in

patients for whom VH are not suitable (8). With this in mind, we
provide an overview of the analysis of TLHs performed for benign
conditions at our tertiary referral hospital where minimally invasive
surgery is used effectively.

In the retrospective 5-year period, 564 patients underwent TLH and
516 patients met the inclusion criteria and were included in our
study. If we look at the total number of cases in 5 years, we see
that 564 TLH cases is a good number. In the Cheung et al. study
(9), the number of cases in 5 years was 175, but when we look
at the time frame of the study, we realize that it was conducted
about 10 years before our study. This low number is probably due
to lack of surgical experience and technical inadequacies. In our
study, the mean age is 47.4 + 8.94 years, and also the mean age
is 46.0 + 10.56 years in Group | and 48.9 + 6.63 years in Group I,
respectively. A study by Ashfaq et al. (10) examined the experience
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of a single surgeon on the results of TLH procedures and found an
average age of 46.42 = 5.01 years. In a retrospective analysis of
361 TLH cases by Mereu et al. (11), they arrived at a mean age of
49.6 + 6.5 years.

In our study, the indications for TLH were endometrial premalignant
lesions, treatment-resistant uterine bleeding and uterine fibroids.
Uterine fibroids were the most common indication in the group
with a BMI <30 kg/m?, while endometrial premalignant lesions
and treatment-resistant uterine bleeding were more common in
Group Il with a BMI =30 kg/m?. In the literature, uterine fibroids are
mentioned as the most common indication, followed by abnormal
uterine bleeding and endometriosis (8,10). Another study by Antoun
et al (12) concluded that the most common reasons for TLH in the
128 patients were pelvic pain (45%), followed by uterine fibroids
(21%) and abnormal uterine bleeding (18%). The results of our
study are partly compatible with these indications.

The present study included 74 (14.3%) patients had a history of
cesarean section, with no differences between groups (n=36
vs. n=38); when we examined rates of previous laparotomies,
202 patients had a history of abdominal surgery (including
gynecologic, non-gynecologic, and cesarean section). There was
no difference between the groups in terms of previous abdominal
surgery. Previous abdominal surgery is not a contraindication for
laparoscopic surgery, but the risk of bladder and bowel injury
is sometimes increased in these patients (13). We have four
intra-operative complications: in Group I, ureteral damage was
diagnosed in 1 case and bladder damage in 2 cases, while in Group
[, bladder damage was diagnosed in only 1 case. However, there
were no significant differences between the groups with regard to
intra-operative complications. Postoperative complications were
higher in Group Il with a BMI = 30 kg/m?2. In the literature, there are
conflicting results in studies on BMI-related TLH complications (14-
16 ). Jayashree et al (14) concluded that there were no differences
in intra- and postoperative parameters between overweight women
compared to women with a normal BMI. Another study by Otake
et al (15) found that overweight patients had longer operation
times and more postoperative complications than normal-weight
patients. In an Egyptian study, the authors concluded that TLH
can be successfully performed in obese patients, although a BMI
between 30-39.9 kg/m? has higher peri-operative clinical and
financial consequences compared to non-obese patients (BMI<30
kg/m?) (16).

There was no statistical difference between the preoperative HB
values of the groups, the postoperative HB value of Group Il was
statistically lower and the AHB value, which indicates the intra-
operative HB change, was statistically significantly higher than

Group . Thus, overweight patients have a higher risk of blood
loss in TLH cases. In contrast to our study, Andan et al. reported
that BMI has no effect on the amount of bleeding in TLH (17). A
study by Nawfal et al. also found that BMI did not increase the
amount of intra-operative bleeding (18). In agreement with our
study, Heinberg et al. (19) reported that the risk of intra-operative
blood loss was increased in obese women compared to non-
obese women and that this risk tripled with blood loss of more
than 500 ml.

In conclusion, due to improved surgical experience and technical
equipment, TLH is now a minimally invasive surgical procedure that
can be performed safely and with very few complications. In earlier
cases, a higher complication rate was reported, but both in this
study and in more recent studies, a very low complication rate was
found for the procedure. Therefore, as recommended by the ACOG,
this procedure can be used as the method of choice for patients
who are primarily scheduled for hysterectomy for benign conditions.
However, particular attention should be paid to complications and
blood loss in overweight women.

The strengths and limitations

The study was conducted in a tertiary referral hospital and
standardized protocols and surgical methods were used for all
patients. The treatment and care of all patients in the study was
coordinated in the gynecology department, which had a sufficient
number of concomitant cases.

However, due to the retrospective design of the study, data/
information was missing for some patients (duration of laparoscopic
surgery, uterine weight, etc.). As the study was planned in a single
center, we also lacked experience with different surgical techniques
and approaches.
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The impact of polycystic ovary syndrome on tubal ectopic pregnancy risk during
first pregnancy
Polikistik over sendromunun ilk gebelikte tubal ektopik gebelik riski iizerindeki etkisi
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ABSTRACT

Aim: This study aimed to investigate the effect of Polycystic Ovary Syndrome
(PCOS) on the risk of tubal ectopic pregnancy during first pregnancy and how
this risk varies across different PCOS phenotypes.

Materials and Methods: This retrospective study analyzed 657 women
diagnosed with ectopic pregnancy between November 2022 and November
2024 at a tertiary care hospital. Of these, 222 women had confirmed tubal
ectopic pregnancies and a documented diagnosis of PCOS at the same center.
The participants were divided into two groups based on the Rotterdam criteria:
PCOS (n=76) and non-PCOS (n=146). PCOS phenotypes were further classified
as Phenotype A (hyperandrogenism, oligo-/anovulation, and PCOM), Phenotype
B (hyperandrogenism and oligo-/anovulation), Phenotype C (hyperandrogenism
and PCOM), and Phenotype D (oligo-/anovulation and PCOM).

Results: Women with PCOS had a significantly higher incidence of tubal
ectopic pregnancy during their first pregnancy compared to non-PCOS
women (OR: 4.42, 95% CI: 2.22-8.80, p < 0.001). Among PCOS phenotypes,
Phenotype C (hyperandrogenism and polycystic ovarian morphology) was the
most common (32.9%), followed by Phenotype D (23.7%). Non-PCOS women
exhibited higher rates of conventional risk factors, such as intrauterine device
use, pelvic inflammatory disease (PID), and previous pelvic surgeries.

Conclusion: PCOS may be associated with an increased risk of tubal ectopic
pregnancy, especially during the first pregnancy. The findings suggest that
hormonal and structural disruptions in PCOS, may impair fallopian tube
function and embryo transport. These results underscore the need for targeted
fertility counseling and management strategies in women with PCOS to
mitigate ectopic pregnancy risks.

Keywords: Ciliary motility disorders, ectopic pregnancy, fallopian tubes,
polycystic ovary syndrome

0z

Amac: Bu calismanin amaci, Polikistik Over Sendromunun (PKOS) ilk gebelikte
tubal ektopik gebelik riskine olan etkisini ve bu riskin farkli PKOS fenotiplerine
gore nasll degistigini incelemektir.

Gerec ve Yontemler: Bu retrospektif calismada, Kasim 2022- Kasim 2024
tarihleri arasinda uigiincti basamak bir hastanede ektopik gebelik tanisi alan
toplam 657 kadin incelendi. Bu kadinlardan 222’sinde hem dogrulanmis tubal
ektopik gebelik hem de ayni merkezde tani almis PKOS tanisi bulunuyordu.
Hastalar, Rotterdam kriterlerine gore iki gruba ayrildi: PKOS’lu (n=76) ve PKOS
olmayan (n=146). PKOS’lu kadinlar ayrica su fenotiplere gore siniflandirildi.
PKOS fenotipleri, Fenotip A (hiperandrojenizm, oligo-/anovulasyon, polikistik
over morfolojisi [PKOM]), Fenotip B (hiperandrojenizm, oligo-/anovulasyon),
Fenotip C (hiperandrojenizm, PKOM) ve Fenotip D (oligo-/anovulasyon, PKOM)
olarak siniflandinidi.

Bulgular: PKOS’lu kadinlarda ilk gebeliklerinde, PKOS olmayan kadinlara
kiyasla anlamli derecede daha yiiksek tubal ektopik gebelik insidansi gozlendi
(OR: 4.42, 95% Cl: 2.22-8.80, p < 0.001). PCOS fenotipleri arasinda Fenotip
C (hiperandrojenizm ve PKOM) en yaygin olaniydi (%32.9), ardindan Fenotip D
(%23.7) geldi. PKOS olmayan kadinlar, daha yiiksek oranlarda geleneksel risk
faktorleri (rahim ici arag, pelvik inflammatuar hastalik, dnceki pelvik cerrahiler)
gosterdi.

Sonug: PKOS, ozellikle ilk gebelik sirasinda tubal ektopik gebelik riskini
artirabilir. Hormonal ve yapisal bozukluklar, fallop tiipii fonksiyonlarini ve
embriyo tasinmasini bozarak bu riski artirabilir. Bulgular, PKOS’lu kadinlarda
ektopik gebelik riskini azaltmaya yonelik hedefe yonelik fertilite danismanligi
ve yonetim stratejilerinin 6nemini vurgulamaktadr.

Anahtar kelimeler: Ektopik gebelik, fallop tiipleri, polikistik over sendromu,
silyer motilite bozukluklari,tubal gegirgenlik
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INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder
that affects women of reproductive age, presenting with symptoms
such as hyperandrogenism, menstrual irregularities, and polycystic
ovarian morphology (PCOM) (1). PCOS is often associated with
ovulatory dysfunction, insulin resistance, and chronic low-grade
inflammation, all of which can have systemic effects beyond
ovarian function alone (2,3). While much of the research on PCOS
has focused on its impact on ovulation and fertility, there is growing
interest in its potential effects on the fallopian tubes, particularly in
the context of tubal patency and ciliary function (2-7).

Tubal patency, the openness and functional capacity of the fallopian
tubes, is crucial for normal fertility, as it allows for the transport of
sperm, eggs, and embryos through the reproductive tract (8,9). In
women with PCOS, however, hormonal imbalances and inflammatory
processes may impair tubal patency, increasing the risk of abnormal
embryo implantation outside the uterine cavity (2,3,10). Additionally,
the ciliated cells lining the fallopian tubes play an essential role
in the directed movement of the embryo toward the uterus (11).
Studies suggest that the hyperandrogenism and altered hormonal
milieu characteristic of PCOS may reduce ciliary activity, potentially
disrupting this delicate transport process (12-14).

The combined effects of altered tubal patency and reduced ciliary
activity may contribute to a higher incidence of tubal ectopic
pregnancies among women with PCOS (15,16). The primary
objective of this study was to investigate how PCOS, particularly
hormonal and structural disruptions associated with this condition,
influences the risk of tubal ectopic pregnancy during the first
pregnancy. We further aimed to analyze variations in risk according
to different PCOS phenotypes.

MATERIALS AND METHODS

This retrospective cohort study included 657 women diagnosed
with ectopic pregnancy at a tertiary hospital between November
2022 and November 2024. Approval for the study protocol
was obtained from the Institutional Review Board. Participants
provided informed consent during hospital admission, permitting
their medical records to be utilized for future research purposes.
The study strictly followed the ethical guidelines outlined in the
Declaration of Helsinki.

Women with non-tubal ectopic pregnancies (e.g., cervical,
interstitial, ovarian, or abdominal), incomplete medical records, or
missing data regarding PCOS or ectopic pregnancy characteristics

were excluded. Additional exclusions included women diagnosed
with infertility who underwent assisted reproductive technology
(ART) or ovulation induction treatments, those with a history of
uterine or ovarian malignancy, congenital uterine anomalies (e.g.,
bicornuate uterus), systemic illnesses affecting reproductive
outcomes (e.g., uncontrolled diabetes, severe thyroid dysfunction,
or systemic lupus erythematosus), and those who declined or were
unable to provide informed consent. Figure 1 shows the flow chart
of the study.

A total of 222 women with confirmed tubal ectopic pregnancies
were included in the study. Diagnosis was made based on a
combination of clinical presentation, ultrasound findings, and
laboratory markers. Ultrasound findings supporting the diagnosis
included the absence of an intrauterine pregnancy along with the
presence of an adnexal mass or free fluid in the pelvis. Additionally,
periodic measurements of human chorionic gonadotropin (HCG)
levels further confirmed the diagnosis (17,18). These criteria
ensured accurate and reliable identification of tubal ectopic
pregnancies within the study population.

To assess the presence of polycystic ovary syndrome (PCOS),
each participant’s medical history was reviewed, and previous
diagnoses of PCOS at the same hospital were confirmed through
medical records. The Rotterdam criteria were consistently applied
to define PCOS within the cohort (19). According to these criteria,
the diagnosis of PCOS requires at least two of the following: PCOM
on ultrasound, clinical or biochemical signs of hyperandrogenism
or hirsutism, and evidence of anovulation. Women with a confirmed
diagnosis of PCOS were grouped accordingly, while those without
a prior PCOS diagnosis (n=76) were placed in the non-PCOS group
(n=146) (Figure 1).

PCOS phenotypes were categorized as follows: Phenotype Aincluded
clinical or biochemical hyperandrogenism, oligo-/anovulation, and
PCOM; Phenotype B consisted of hyperandrogenism along with
oligo-/anovulation; Phenotype C involved hyperandrogenism and
PCOM; and Phenotype D was characterized by oligo-/anovulation
combined with PCOM (20).

Data were collected at the time of admission and supplemented
with information from electronic medical records. The variables
included demographic characteristics (age, BMI, smoking status),
reproductive history (parity, previous ectopic pregnancies), history
of pelvic inflammatory disease (PID), history of tubal and pelvic
surgeries, presence of intrauterine device (IUD) and duration
of infertility if infertility treatments were present), and clinical
parameters related to PCOS, such as a history of anovulation and
PCOM findings.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



Korpe B, et al.

Women diagnosed with ectopic
pregnancy (n=657)

Table 1. Demographic and Clinical Characteristics of Study
Participants

Total number of women with
confirmed tubal ectopic pregnancy
and prior PCOS diagnosis available

(n=222)

N

Total number of women in PCOS
group (n=76)

Figure 1. Flow chart of the study

Statistical Analysis

Statistical analyses were performed using SPSS software (version
26). The normality of continuous variables was assessed visually
using histogram plots and by evaluating skewness and kurtosis
values. Continuous variables were compared between the PCOS and
non-PCOS groups using independent t-tests. Categorical variables
were analyzed with Chi-square or Fisher’s exact tests, depending
on the distribution of the data. To examine the association between
PCOS and tubal ectopic pregnancy, logistic regression analysis
was conducted, adjusting for potential confounders such as age,
BMI, history of PID, and history of tubal or pelvic surgeries. Odds
ratios (ORs) with 95% confidence intervals (CIs) were calculated
to quantify the strength of the association between PCOS and the
risk of ectopic pregnancy. A p-value of < 0.05 was considered
statistically significant.

RESULTS

Table 1 presents the demographic and clinical characteristics of
the study population, which included 222 women aged between 19
and 43 years. Among them, 76 (34.2%) were in the PCOS group,
while 146 (65.8%) were in the non-PCOS group. Comparison
between the two groups revealed that the non-PCOS group had
a significantly higher prevalence of PID (18 vs. 3, p = 0.043) and
prior pelvic surgeries (19 vs. 1, p = 0.004). Additionally, smoking
prevalence was significantly higher in the non-PCOS group (41.8%
vs. 23.7%, p = 0.008). None of the women in the study received
infertility treatment. No significant difference was observed

(N =222)
Age (y) (mean+SD) 30.37+4.57
Total number excluded (n=435) BMI (kg/m?) (meanSD) 25.37+4.35
* ;J::;r:::;?:azjnb:;:((:;ipécz) Infertility time (month) (median,min-max) 6.36+13.65
7| * Missing data on prior PCOS diagnosis Gravidity (median,min-max) 3(1-7)
in the same hospital (n= 283)
e History of uterine anomalies (n=67) Parity (median,min-max) 1(0-4)
& History af systemiciiingss (n=s3) Abortus (median,min-max) 1(0-3)
N (%)
History of Ectopic pregnancy
no 121 (54.5)
1 time 91 (41)
Total number of women in non- 2 times 10(45)
PCOS group (n=146) History of Ectopic Pregnancy in the First Pregnancy
No 177 (79.7)
Yes 45(20.3)
Smoking
No 143 (64.4)
Yes 79 (35.6)
Presence of Intrauterine Device
No 196 (88.3)
Yes 26 (11.7)
History of PID
No 201 (90.5)
Yes 21(9.5)
History of Tubal Surgery
No 214 (96.4)
Yes 8(3.6)
History of Pelvic surgery
No 202 (91)
Yes 20(9)
PCOS Diagnosis
No 146 (65.8)
Yes 76 (34.2)

BMI: Body mass index; PCOS: Polycystic ovary syndrome; PID: Pelvic inflammatory
disease

between the groups in terms of overall history of ectopic pregnancy
or the number of previous ectopic pregnancies and presence of
IUD. However, the incidence of ectopic pregnancy during the first
pregnancy was significantly higher in the PCOS group (Table 2).

In the PCOS group, the most commonly reported feature was
polycystic ovarian morphology, observed in 78.9% of women,
followed by clinical or biochemical hyperandrogenism in 75% and
oligo-/anovulation in 64.5%. Based on these features, the women
were classified into four phenotypes: 17 women were classified
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Table 2. Comparison of Demographic and Clinical Characteristics Between Non-PCOS and PCOS Groups

non-PCOS group PCOS group
(n=146) (n=176) p
Age (y) (mean+SD) 30.47+4.36 30.18+4.97 0.657
BMI (kg/m?) (mean+SD) 25.82+4.37 24.524.21 0.032
Infertility time (month) (median,min-max) 4.79£10.12 9.39+18.36 0.045
Gravidity (median,min-max) 3(1-7) 3(1-5) 0.324
Parity (median,min-max) 1(0-4) 1(0-2) 0.621
Abortus (median,min-max) 1(0-3) 1(0-2) 0.231
N (%)
History of Ectopic pregnancy 0.234
no 85 (58.2) 36 (47.4)
1 time 56 (38.4) 35(46.1)
2 times 5(3.4) 5(6.6)
History of Ectopic Pregnancy in the First Pregnancy <0.001
No 129 (88.4) 48 (63.2)
Yes 17 (11.6) 28 (36.8)
Smoking 0.008
No 85 (58.2) 58(76.3)
Yes 61 (41.8) 18(23.7)
Presence of Intrauterine Device 0.086
No 134 (91.8) 74 (97.4)
Yes 12 (8.2) 2(2.6)
History of PID 0.043
No 128 (87.7) 73 (96.1)
Yes 18(12.3) 3(3.9)
History of Tubal Surgery 0.843
No 141 (96.6) 73 (96.1)
Yes 5(3.4) 3(3.9)
History of Pelvic surgery 0.004
No 127 (87) 75(98.7)
Yes 19(13) 1(1.3)

BMI: Body mass index; PCOS: Polycystic ovary syndrome; PID: Pelvic inflammatory disease

as Phenotype A, 14 as Phenotype B, 25 as Phenotype C, and 18
as Phenotype D (Figure 2). When comparing the phenotypes, no
significant differences were found in terms of age, BMI, duration
of infertility, history of PID or the presence of IUD. The prevalence
of ectopic pregnancy during the first pregnancy varied across the
phenotypes: 41.2% in Phenotype A (n=7), 57.1% in Phenotype B
(n=8), 20% in Phenotype C (n=>5), and 33.3% in Phenotype D (n=6).

PCOS Phenotypes

— Figure 2. Distribution of Women Across PCOS Phenotypes
- - (Phenotype A includes clinical or biochemical hyperandrogenism, oligo-/
T anovulation, and polycystic ovarian morphology (PCOM); Phenotype B
pC,OS comprises hyperandrogenism along with oligo-/anovulation; Phenotype C
includes hyperandrogenism and PCOM; and Phenotype D is characterized
by oligo-/anovulation combined with PCOM)
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Table 3. Logistic Regression Analysis of PCOS and PCOS Phenotypes for the Association with Ectopic Pregnancy During the First

Pregnancy
Variable B Lower 95% CI Upper 95% CI P

PCOS diagnosis No ref )

Yes 4.42 222 8.8 <0.001
Phenotype A 4.75 1.61 13.98 0.005
Phenotype B 9.05 2.83 28.96 < 0.001
Phenotype C 1.69 0.57 5.05 0.342
Phenotype D 3.39 1.13 10.11 0.028

PCOS: Polycystic ovary syndrome

The diagnosis of PCOS was found to be 4.42 times more likely to be
associated with ectopic pregnancy during the first pregnancy (OR:
4.42, 95% Cl: 2.22-8.80, p < 0.001). When examining the PCOS
phenotypes, Phenotypes B, A, and D were found to be associated
with an increased likelihood of ectopic pregnancy during the first
pregnancy (Table 3). However, none of the other variables, including
age, BMI, smoking status, history of PID, history of tubal or pelvic
surgery, or the presence of IUD, were found to be significantly
associated with ectopic pregnancy during the first pregnancy.

DISCUSSION

The findings indicate that women with PCOS may be at an
elevated risk for ectopic pregnancy, especially during their first
pregnancy. This elevated risk highlights a potentially significant, but
understudied, area in reproductive medicine—how PCOS-related
hormonal and structural alterations may influence tubal function
and, consequently, pregnancy location.

PCOM was the most common feature in the PCOS group (78.9%),
followed by clinical or biochemical hyperandrogenism (75%) and
oligo-/anovulation (64.5%). These findings are consistent with
previous research showing that PCOM is a key feature of PCOS
and is linked to hormonal imbalances and ovulatory dysfunction
(21). Ozel et al. found a significant association between PCOM
and ectopic pregnancy, suggesting PCOM could serve as an early
indicator of increased risk for ectopic pregnancies (7).

Different PCOS phenotypes may uniquely influence tubal health.
In our study, women with Phenotypes C and D exhibited a lower
prevalence of ectopic pregnancy during their first pregnancy. This
finding aligns with a study by Ghobrial et al. who showed that
women with these phenotypes had a lower likelihood of tubal

occlusion (5). These phenotypes may be associated with a reduced
risk of tubal damage and ectopic pregnancy.

Research on the impact of testosterone on fallopian tubes suggests
that elevated androgen levels—common in PCOS—can impair
ciliary function and disrupt embryo transport, thereby increasing
the risk of ectopic pregnancy (22). In another study examining
testosterone exposure, changes such as ciliary clumping and partial
luminal blockage were observed, which might increase the risk of
tubal occlusion and ectopic pregnancy (23). These findings support
the hypothesis that hyperandrogenism impacts both ovarian
morphology and tubal function. Interestingly, Mayrhofer et al. did
not observe significant differences in tubal occlusion between
women with PCOS and controls, suggesting that PCOS might not
always impair tubal patency, especially in medication-resistant
anovulation cases (6).

Although our study found that non-PCOS women had higher rates
of PID, prior surgeries, smoking, and IUD use—known contributors
to tubal dysfunction—our results suggest that the hormonal milieu
in PCOS may be a more significant factor in increasing ectopic
pregnancy risk during the first pregnancy. This underscores the
need for more focused investigation of PCOS-related tubal changes
beyond traditional risk factors.

One of the key strengths of this study is the single-center diagnosis
of PCOS, which enhances the reliability and consistency of the data.
By diagnosing all participants within the same clinical setting, we
were able to ensure a standardized approach, reducing variability
in the diagnostic process and strengthening the validity of the
findings. Despite adjusting for potential confounders, there may
be other unmeasured factors that could still influence the results.
Given the retrospective nature of this study, we acknowledge that
causality cannot be conclusively determined. Further prospective
studies are recommended to validate our findings and clarify the
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mechanisms underlying the relationship between PCOS and tubal
ectopic pregnancy. Additionally, multi-center studies are needed to
validate these results in broader populations.

CONCLUSIONS

Our findings indicate that women with PCOS may be at an increased
risk for ectopic pregnancy, particularly during their first pregnancy,
likely due to altered tubal patency and reduced ciliary function.
These results emphasize the need for further prospective studies
to explore the specific mechanisms through which hormonal
imbalances in PCOS affect fallopian tube function. Targeted
interventions may be beneficial in reducing the risk of ectopic
pregnancy in this population. Additionally, our findings highlight
the importance of targeted fertility counseling and management
strategies for women diagnosed with PCOS. Regular hormonal
evaluations, fertility counseling, and close monitoring during early
pregnancy could be beneficial in mitigating the risk of tubal ectopic
pregnancies.
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Comparative outcomes of transobturator tape and tension-free vaginal tape
procedures in mixed urinary incontinence: a retrospective cohort study

Miks iiriner inkontinans cerrahi tedavisinde transobturator tape ve tension-free vaginal tape prosediirlerinin
karsilastirmali sonuglari: Retrospektif kohort ¢alismasi
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ABSTRACT 0z

Aim: This study aimed to compare the outcomes of Transobturator Tape (TOT) Amagc: Bu calismanin amaci, Miks Uriner inkontinans (MUi) tedavisinde
and Tension-Free Vaginal Tape (TVT) procedures in the treatment of Mixed Transobturator Tape (TOT) ve Tension-Free Vaginal Tape (TVT) prosediirlerinin
Urinary Incontinence (MUI), focusing on objective and subjective cure rates, sonuglarini karsilastirmaktir. Galisma, objektif ve subjektif kiir oranlar,
postoperative complications, and quality of life improvements. postoperatif ~ komplikasyonlar ve yasam kalitesindeki iyilesmeleri
Materials and Methods: A retrospective cohort study was conducted at a degerlendirmeyi amaglamaktadr.

tertiary hospital specializing in women’s health and education between Gerec ve Yontemler: Ocak 2014 ile Haziran 2018 tarihleri arasinda tgtinci
January 2014 and June 2018. Seventy patients diagnosed with MUl underwent basamak bir kadin saghgi egitim ve arastirma hastanesinde retrospektif
either TOT (n=38) or TVT (n=32) procedures. Preoperative and postoperative kohort tasariminda gerceklestirilmistir. MU tanisi konulan 70 hasta TOT
data were collected, including demographics, urodynamic parameters, and (n=38) veya TVT (n=32) prosediirleri ile tedavi edilmistir. Preoperatif ve
validated quality of life questionnaires (UDI-6 and 11Q-7). Objective cure postoperatif veriler toplanmis; demografik 6zellikler, tirodinamik parametreler
was defined as a negative cough stress test and no need for incontinence ve yasam kalitesi anketleri (UDI-6 ve 11Q-7) kullamlmistir. Objektif kiir, negatif
medication. Subjective cure was determined by UDI-6 scores. Statistical Okstiriik stres testi ve inkontinans nedenli medikal tedavi ihtiyaci olmamasi
analysis was performed to evaluate outcomes and identify factors affecting seklinde tanimlanmistir. Subjektif kiir ise UDI-6 skorlan ile belirlenmistir.
surgical success. Cerrahi basariyi degerlendirmek ve etkileyen faktorleri belirlemek icin uygun
Results: Both TOT and TVT procedures significantly improved quality of istatistiksel analizler yapiimistrr.

life, with no significant difference in objective cure rates (68.4% vs. 65.6%, Bulgular: TOT ve TVT prosedirlerinin her ikisi de yasam kalitesini anlamh
p=0.804) or postoperative complications between the two groups. Urethral derecede iyilestirmistir, Her iki grup arasinda objektif kiir oranlarinda (%68,4
mobility was identified as a positive predictor of objective cure (OR 1.1, vS. %65,6, p=0,804) veya postoperatif komplikasyonlarda anlamli bir fark
p=0.020), while detrusor overactivity negatively impacted surgical success bulunmamistir. Uretral mobilite, objektif kiir igin poxzitif bir belirleyici olarak
(OR 1.1, p=0.031). Both procedures demonstrated similar efficacy in treating saptanmistir (OR 1,1, p=0,020), buna karsin detriisér asir aktivitesi cerrahi
the stress and urge components of MUI. basariy! olumsuz etkilemistir (OR 1,1, p=0,031). Her iki prosediir de MUi’nin
Conclusions: TOT and TVT are equally effective and safe for the short-term stres ve urgency bilesenlerinin tedavisinde benzer etkinlik gostermistir.
treatment of MUI, with low complication rates. Urethral mobility and detrusor Sonug: TOT ve TVT, MUi’nin kisa donem tedavisinde esit derecede giivenli ve
overactivity are important factors influencing surgical outcomes. Further large- etkili olmakla birlikte diisiik komplikasyon oranlarina sahiptir. Uretral mobilite
scale, prospective studies are needed to confirm these findings and optimize ve detrlisor asin aktivitesi cerrahi sonuglar etkileyen dnemli faktorlerdir. Bu
patient selection for these procedures. bulgular dogrulamak ve bu prosediirler icin hasta secimini optimize etmek
Keywords: Mixed urinary incontinence, quality of life scales, tension-free amaclyla daha genis olgekli, prospektif calismalara ihtiyac vardr.

vaginal tape, transobturator tape Anahtar Kelimeler: Miks (riner inkontinans, tension-free vaginal tape,

transobturator tape, yasam kalitesi dlgekleri
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INTRODUCTION

Mixed urinary incontinence (MUI) is a prevalent condition
characterized by the involuntary leakage of urine, associated with
both stress and urgency incontinence (1). This dual manifestation
makes MUI a complex and challenging condition to manage, as it
encompasses symptoms of both stress urinary incontinence (SUI)
and urge urinary incontinence (UUI). The burden of MUI significantly
impacts the quality of life of affected women, leading to diminished
quality of life, psychological distress, and reduced physical activity
2,3).

Surgical intervention, particularly mid-urethral sling (MUS)
procedures, has become the cornerstone of treatment for
women with MUI who do not respond adequately to conservative
management (4). Among the MUS procedures, the Transobturator
Tape (TOT) and Tension-Free Vaginal Tape (TVT) techniques are
widely used. Both approaches aim to provide support to the
urethra, thereby reducing or eliminating involuntary urine leakage
(). The TOT procedure, introduced by Delorme in 2001, involves
the placement of a synthetic sling through the obturator foramen,
whereas the TVT procedure, introduced by Ulmsten in 1996,
involves the placement of the sling via a retropubic approach
(6,7).

MUI involves both stress and urgency incontinence, reflecting
mechanisms from the integral and hammock theories. The
integral theory, emphasizes the pubourethral ligament, suburethral
hammock, and pelvic floor muscles in urethral closure (8).
Weakness in these can lead to inappropriate micturition reflexes
and UUI, while affecting suburethral support results in SUL
DeLancey’s hammock theory focuses on the pubocervical fascia
and its connection to the levator ani muscles (9). Weakened support,
especially under increased intra-abdominal pressure, can cause
urethral displacement and SUI. TOT and TVT procedures aim to
restore urethral support by reinforcing these structures, addressing
MUI causes.

Despite their widespread use, the relative effectiveness and
safety of TOT and TVT in the management of MUI remain subjects
of ongoing debate. Various studies have reported conflicting
results regarding the comparative outcomes of these procedures,
particularly in terms of objective and subjective cure rates,
postoperative complications, and patient-reported quality of life
(10). Furthermore, the influence of preoperative factors, such as
urethral mobility and detrusor overactivity, on surgical outcomes
has yet to be fully elucidated.

Given these uncertainties, the present study aims to compare
the outcomes of TOT and TVT procedures in a cohort of patients

diagnosed with MUL. Specifically, we seek to evaluate the objective
and subjective cure rates, postoperative complications, and quality
of life outcomes associated with each procedure. Additionally, we
aim to identify preoperative factors that may influence the success
of these surgical interventions.

By providing a comprehensive comparison of TOT and TVT in the
context of MUI, this study seeks to contribute to the existing body
of knowledge and assist clinicians in making informed decisions
regarding the optimal surgical approach for their patients.

MATERIALS AND METHODS

Study Design

Retrospective cohort study included patients who presented with
involuntary urinary incontinence at the Urogynecology Clinic of a
tertiary hospital specializing in women’s health between January
2014 and June 2018, after obtaining ethical approval from the
local Clinical Research Ethics Committee (Approval No: 50/2018,
dated 26.09.2018). These patients underwent mid-urethral sling
surgery, either TOT or TVT, and were diagnosed with MUI based
on preoperative history, examination findings, and urodynamic
confirmation.

Setting

The study was conducted at the Urogynecology Clinic of a tertiary
hospital. Data were collected retrospectively from hospital archives
covering patients treated between January 2014 and June 2018. All
eligible patients meeting the inclusion criteria within the specified
period were included in the study.

Participants

Patients diagnosed with MUI, confirmed through preoperative
history, physical examination, and urodynamic studies. MUI-positive
patients were defined as those with complaints of urine leakage
during coughing or sneezing and urgency incontinence symptoms,
positive cough stress test results on examination, and urodynamic
evidence of detrusor overactivity during filling cystometry and a
positive urodynamic stress test.

Patients were excluded if they had previously undergone pelvic
organ prolapse (POP) surgery and/or anti-incontinence surgery,
had comorbid conditions such as diabetes mellitus, chronic
obstructive pulmonary disease (COPD), hypertension, neurological
or psychiatric disorders, insufficient data, or had undergone prior
medical treatment for incontinence. Patients with advanced-stage
POP (grad-2 and above) or those who did not consent to participate
were also excluded.
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Variables

The primary outcomes were the objective and subjective cure rates
of MUS surgery at six months postoperatively. Objective cure was
defined as a negative cough stress test and the absence of any
need for medication for incontinence. Subjective cure was defined
as a score of <1 on the second and third questions of the UDI-6
form. (“Do you experience urine leakage associated with a feeling
of urgency and if so, how much does it bother you?”) and third
question (“Do you experience urine leakage related to physical
activity, coughing, or sneezing, and if so, how much does it bother
you?”) of the UDI-6 form (10).

Data Sources/Measurement

Data were extracted from the patients’ preoperative and
postoperative records, including age, height, weight, obstetric
history, body mass index (BMI), comorbidities, history of pelvic
and urogynecological surgeries, smoking status, and current
medications. The preoperative evaluation included urodynamic
studies, post-void residual urine volume measured by urinary
catheterization, and POP grading using the Baden-Walker
classification system.

Patients underwent MUS surgery (TOT or TVT) performed by the
same experienced urogynecological team using macroporous
polypropylene mesh materials (Diizey SVT Vaginal Tape Mesh,
Diizey Medical, Turkey). The type of anesthesia, operation time, and
any complications were recorded. Postoperative evaluations were
conducted at six months, including urogynecological examination
findings and validated Turkish versions of the 11Q-7 and UDI-6
quality of life questionnaires (11).

Bias

Selection bias was minimized by rigorously applying inclusion
and exclusion criteria and by using standardized methods for data
collection and patient evaluation.

Statistical Methods

SPSS 17.0 (Statistical Package for Social Sciences) software
was used for statistical analyses. Multiple logistic regression
analysis was employed to identify significant risk factors affecting
objective cure. Odds ratios (OR), 95% confidence intervals (Cl), and
significance levels were calculated.

Quantitative Variables

Continuous variables were assessed for normal distribution using
the Kolmogorov-Smirnov test. Normally distributed data were
presented as mean + standard deviation and analyzed using the
independent t-test. Non-normally distributed data were presented
as median (minimum-maximum) and analyzed using the Mann-

Whitney U test. Categorical variables were expressed as numbers
and percentages, analyzed using the chi-square test. Statistical
significance was set at p-value<0.05.

RESULTS

Of the 70 participants, 38(54.3%) underwent the TOT procedure,
and 32(45.7%) underwent the TVT procedure. Demographic and
preoperative clinical characteristics were recorded and analyzed
(Table 1). The mean age was significantly higher in the TOT group
compared to the TVT group (53.4+9.02 vs. 47.4+6.8 years,
p=0.012). Both groups had similar gravidity and parity, and the
majority of patients in both groups were multiparous (89.5% in
TOT vs. 78.1% in TVT, p=0.194). BMI and the prevalence of obesity
were comparable between the groups (30.3+3.2 vs. 29.6+3.8 kg/
m2, p=0.414). Additionally, there was no significant difference in
menopause status, smoking history, or history of macrosomic birth
between the groups.

Urethral mobility was notably higher in the TOT group (94.7% vs.
62.5%, p=0.001). However, other urodynamic parameters, such
as residual urine volume, maximum cystometric capacity, and
preoperative valsalva leak point pressure (VLPP) and maximal
urethral closure pressure (MUCP) values, showed no significant
differences between the two groups. The presence of grade-1
cystocele, rectocele, and uterine descent were also similar between
the groups.

Postoperative outcomes were assessed using the UDI-6 and IIQ-
7 quality of life scales (Table 2). Both groups showed significant
improvements in their scores postoperatively, with no significant
differences between the groups in terms of improvement magnitude
or complication rates. Objective and subjective cure rates showed
no significant difference between the groups, with 68.4% of TOT
patients achieving objective cure versus 65.6% in the TVT group
(p=0.804).

Further analysis of the UDI-6 scores revealed a significant reduction
in the severity of symptoms postoperatively for both procedures
(Table 3). For the TOT procedure, 50% of patients reported no
symptoms for UDI-6 Question 2 postoperatively, compared to
0% preoperatively (p<0.001). Similarly, the TVT group saw a
significant increase in patients reporting no symptoms for the same
question (40.6% postoperatively vs. 0% preoperatively, p<0.001).
Both groups also showed significant improvements in UDI-6
Question 3 scores, with a marked reduction in severe symptoms
postoperatively.
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Table 1. Demographic and Preoperative Clinical Characteristics of the Groups

TOT (N=38) TVT (N=32) p-value
Age (Years) 53.4+9.02 474 +6.8 0.012
Follow-up Duration (Months) 63+0.7 6.2+06 0.843
Gravidity 3(1-6) 3(1-8) 0912
Parity 2(1-6) 2(1-7) 0.879
Multiparity (%) 34(89.5) 25 (78.1) 0.194
Primiparity (%) 4(10.5) 7(21.9) 0.194
BMI (kg/m?) 30332 29.6+3.8 0.414
Obesity (230 kg/m?) (%) 10 (20.3) 8(25.0) 0.900
Menopause Presence (%) 21 (55.3) 13 (40.6) 0.222
History of Macrosomic Birth (%) 5(13.2) 6(18.8) 0.522
Smoking (%) 5(13.2) 7(21.9) 0335
Positive CST (%) 35(92.1) 30 (93.8) 0.790
Urethral Mobility Presence (%) 36 (94.7) 20 (62.5) 0.001
Grade 1 Cystocele (%) 24 (63.2) 18(56.3) 0.557
Grade 1 Rectocele (%) 20 (52.6) 18 (56.3) 0.762
Grade 1 Uterine Descent (%) 8(21.1) 6(18.8) 0.810
Residual Urine Volume (cc) 80.6+10.4 785+9.7 0.638
Maximum Cystometric Capacity (cc) 400 (320-420) 430 (360-450) 0.329
VLPP (cmHZO) 79.1£12.1 70.6 £10.4 0.168
MUCP (cmH,0) 50.6 +5.8 44.8+10.2 0.102
Presence of DO (%) 27 (71.1) 22 (68.8) 0.834
Operation Duration (min) 458 +12.6 449+11.6 0.818

Data are presented as mean * standard deviation, median (minimum - maximum), or number (%).

BMI: Body Mass Index; CST: Cough Stress Test; DO: Detrusor Overactivity, [1Q-7: Incontinence Impact Questionnaire-7, MUCP: Maximal Urethral Closure Pressure VLPP:

Valsalva Leak Point Pressure, UDI-6: Urogenital Distress Inventory-6.

Table 2. Preoperative and Postoperative Quality of Life Scores

TOT (N=38) TVT (N=32) p-value

Preop. UDI-6 13.5+34 141+34 0.623
Preop. 11Q-7 15.6+3.7 16.1£3.0 0.418
Postop UDI-6 Score 32+09 33=%1.1 0.836
Change in UDI-6 Score 106+3.9 11.0+35 0.614
Postop 11Q-7 Score 39+1.0 3310 0.416
Change in 11Q-7 Score 11.9 £ 41 12738 0.783
Objective Cure (%) 26 (68.4) 21 (65.6) 0.804
Subjective Cure (%) 28(73.7) 21 (65.6) 0.464
Postop Stress Test (+) (%) 5(13.2) 3(9.4) 0.620
Postop Medication (+) (%) 10(26.3) 11(34.4) 0.464
Complication: Bladder Perforation (%) 0(0) 1(3.1) -

Complication: Voiding Dysfunction (%) 1(2.6) 2(6.3) -

Complication: Erosion (%) 1(2.6) - -

Data are presented as mean * standard deviation or number (%).

DO: Detrusor Overactivity, 11Q-7: Incontinence Impact Questionnaire-7, MUCP: Maximal Urethral Closure Pressure, UDI-6: Urogenital Distress Inventory-6.

Multiple regression analysis was conducted to identify factors
related to achieving an objective cure (Table 4). Urethral mobility
was positively associated with an objective cure (OR 1.1, p=0.020),
while the presence of detrusor overactivity was associated with
a decreased likelihood of achieving an objective cure (OR 1.1,

p=0.031). Other factors, including age, parity, obesity, menopause
status, preoperative VLPP, preoperative MUCP, and the type of
procedure (TOT vs. TVT), were not significantly associated with
objective cure outcomes.
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Table 3. Distribution of UDI-6 Quality of Life Scale Scores Preoperatively and Postoperatively for TOT and TVT Procedures

UDI-6 Scale - Question 2 Score Preoperative Postoperative p-value
TOT Procedure

0 (None) 0(0.0%) 19 (50.0%) <0.001
1 (Mild) 2(5.3%) 9(23.7%) <0.001
2 (Moderate) 12 (31.6%) 4(10.5%) <0.001
3 (Severe) 24 (63.2%) 6 (15.8%) <0.001
TVT Procedure

0 (None) 0(0.0%) 13 (40.6%) <0.001
1 (Mild) 1(3.1%) 8 (25.0%) <0.001
2 (Moderate) 9(28.1%) 4(12.5%) <0.001
3 (Severe) 22 (68.8%) 7 (21.9%) <0.001
UDI-6 Scale - Question 3 Score Preoperative Postoperative p-value
TOT Procedure

0 (None) 0 (0.0%) 30 (78.9%) <0.001
1 (Mild) 4(10.5%) 3(7.9%) <0.001
2 (Moderate) 12 (31.6%) 1(2.6%) <0.001
3 (Severe) 21 (55.3%) 4(10.5%) <0.001
TVT Procedure

0 (None) 1(3.1%) 27 (84.4%) <0.001
1 (Mild) 2(6.3%) 2(6.3%) <0.001
2 (Moderate) 3(9.4%) 1(3.1%) <0.001
3 (Severe) 26 (81.3%) 2(6.3%) <0.001

Data are presented as number (%).

11Q-7: Incontinence Impact Questionnaire-7, UDI-6: Urogenital Distress Inventory-6.

Table 4. Multiple Regression Analysis Results for Factors Related to Objective Cure

Objective Cure Present No Objective Cure
Factor (N=47) (N=23) OR (95% Cl) p-value
Age (Years) 50.1+82 511474 1.1(0.1-9.5) 0912
Parity 2(1-6) 2(1-7) 1.1(0.2-10.5) 0.941
Obesity 12 (25.5%) 6 (26.1%) 0.9(0.3-11.5) 0818
Menopause 22 (46.9%) 12 (52.2%) 0.6 (0.2-13.0) 0.799
Urethral Mobility 42 (89.4%) 14 (60.9%) 1.1(1.0-1.2) 0.020
Preoperative VLPP (cmH20) 69.2+11.2 70.1£10.2 1.4(1.0-2.7) 0.679
Preoperative MUCP (cmH20) 49.8+6.3 443+57 0.8 (0.6-1.4) 0.565
TOT 26 (55.3%) 12 (52.2%) 1.2(0.5-18.3) 0.729
VT 21 (44.7%) 11 (47.8%) 1.2(0.5-18.3) 0.729
DO Present 30 (63.8%) 19 (82.6%) 1.1(1.1-1.2) 0.031

Data are presented as mean * standard deviation, median (range), or number (%). OR: Odds Ratio, CI: Confidence Interval,

DO: Detrusor Overactivity, MUCP: Maximal Urethral Closure Pressure, VLPP: Valsalva Leak Point Pressure.

In summary, the TOT and TVT procedures both resulted in significant
improvements in quality of life, as measured by UDI-6 and I1IQ-7
scores, with no significant differences in complication rates or cure
rates between the two techniques. Urethral mobility emerged as a
significant factor in achieving an objective cure, whereas detrusor
overactivity negatively impacted the likelihood of success.

DISCUSSION

The treatment of MUI, encompassing both SUI and UUI, requires
a multifaceted approach involving conservative, surgical, and
medical options. There is no consensus on the optimal treatment
approach for MUI, necessitating individualized treatment plans that
may involve a combination of therapies.
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The Petros Integral Theory highlights the role of lax suspensory
ligaments in pelvic floor dysfunction, classifying three anatomical
‘zones’ based on ligament locations. The anterior zone, from
the external meatus to the bladder neck, includes the external
urethral ligament (EUL), pubourethral ligament (PUL), and vaginal
‘hammock.” The middle zone, from the bladder neck to the
cervix, contains the arcus tendineus fascia pelvis (ATFP), cardinal
ligaments, and pubocervical fascia (PCF). The posterior zone, from
the cervix to the perineal body, includes the uterosacral ligaments
(USL), perineal body (PB), and rectovaginal fascia (RVF). The uterus
contributes to both the middle and posterior zones via the cervical
rings. Surgically, the theory supports minimally invasive procedures
to address lax ligaments causing prolapse or symptoms. A less
invasive tensioned sling, developed in 2005, reinforces all four
suspensory ligaments and the perineal body, reattaching organs to
the levator hiatus. It is often preferred for young, sexually active
women without urethral mobility. (12)

Our study, aiming to evaluate the effectiveness of TOT versus TVT
procedures in treating MUI, found that the average age of patients
in the TVT group was significantly lower than that in the TOT group
(p=0.012). This aligns with general urogynecological practice,
where TVT is preferred for younger patients to reduce the incidence
of complications such as dyspareunia and mesh erosion (13). Older
patients tend to undergo TOT due to its lower surgical morbidity.
This demographic difference reflects the clinical approach to
selecting surgical procedures for MUL.

Preoperative clinical characteristics revealed a significantly higher
rate of urethral hypermobility in the TOT group compared to the
TVT group (94.7% vs. 62.5%, p=0.001). This preference for TOT
in cases of urethral hypermobility and TVT in cases without such
mobility reflects the clinical belief that TOT offers similar efficacy
with a lower risk of severe complications (14). This approach is
consistent with recommended practices in urogynecology.

The effectiveness of surgical methods for treating MUI is not well-
defined in the literature due to varying impacts on the stress and
urge components of MUI. While surgery is generally considered
effective for improving the stress component, its impact on urge
symptoms is less clear, with some studies suggesting that urge
symptoms might worsen postoperatively (13). Our study found
significant improvements in both stress and urge components
following MUI surgeries.

Previous studies have reported varying outcomes for urge
symptoms after different surgical procedures. For instance, Tahseen
et al. (2009) found a 79% improvement in urge symptoms after TOT
surgery (15). Kulseng-Hanssen et al. (2008) observed that 43% of

patients had complete resolution of urge symptoms at 7 months
post-TVT operation, with 34.6% at 38 months (16). Our study
showed that 34.4% of patients in the TVT group and 26.3% in the
TOT group required postoperative medication for urge symptoms
at 6 months, suggesting that TVT might result in relatively less
improvement in urge symptoms, though this difference was not
statistically significant.

Other studies, such as those by Segal et al. (2004) and Paick
et al. (2004), found high success rates for both stress and urge
components with TVT and TOT procedures (17,18).

Kudish et al. (2010) reported similar high success rates for both
procedures, while Nyssénen et al. (2014) and Jain et al. (2010)
found no significant difference in effectiveness between TVT and
TOT in treating MUl symptoms. (13,19,20). However, Salo et al.
(2023) found no significant difference in the effectiveness of the
two procedures for treating SUI, even in the long-term follow-up
period (21). Our findings support the literature, indicating that both
TOT and TVT procedures are similarly effective in treating stress
incontinence, with no significant difference in objective cure rates.

Complication rates also differ between procedures. TOT is generally
considered safer with fewer major complications compared to TVT,
which is associated with a higher incidence of major organ injuries,
bladder perforation, and postoperative voiding dysfunction (22).
Our study found low complication rates for both procedures, with
similar occurrences of adverse events, supporting the safety of both
approaches (23).

The literature on factors affecting surgical success for MUI is
limited. Some studies suggest that preoperative low Maximum
Urethral Closure Pressure (MUCP), presence of detrusor overactivity,
and history of previous anti-incontinence surgery may negatively
impact surgical outcomes (18,24,25). Our study focused on the
effectiveness of TOT and TVT, excluding these potential risk factors,
thus not categorizing them as risk factors. However, factors such as
immobile urethra and presence of detrusor overactivity were found
to negatively affect surgical success in our study.

Our study’s limitations include its retrospective design and small
sample size, which restrict generalizability. Additionally, short-term
outcomes necessitate further investigation in long-term studies.
The lack of consensus in defining UUI within MUI may also affect
the comparison of our results with existing literature. Despite
these limitations, our study contributes valuable insights into the
comparative effectiveness of TOT and TVT for MUI and underscores
the need for larger, prospective, randomized studies to confirm
these findings and enhance clinical practice.
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CONCLUSION

Both TOT and TVT procedures are effective in the short term for
treating both stress and urge incontinence in MUI. There is no
significant difference in effectiveness between the two methods.
Both procedures have low complication rates, making them safe
options. However, preoperative factors such as immobile urethra
and detrusor overactivity may reduce the success rate of these
operations. Informing patients about these factors is crucial for
ensuring they are well-informed, which in turn helps build trust,
especially in cases where the outcomes may be less favorable.
Further prospective, randomized studies are needed to validate
these results and optimize clinical practice.
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Amag: Bu calismanin amaci servikal sitolojide yiksek dereceli squaméz
intraepitelyal lezyon dislanamayan atipik skuaméz hiicreler (ASC-H) saptanan
hastalarda, histolojide servikal intraepitelyal lezyon grade 2 ve izeri (CIN2+)
lezyonlar saptamada rol alan faktorleri ortaya koymaktir.

Gerec ve Yontemler: 2014-2023 yillarinda servikal sitoloji sonucu ASC-H
olup kolposkopi ile degerlendirilen 98 hasta bu kesitsel ¢alismaya dahil edildi.
Hastalarin Klinik ve patolojik ozellikleri medikal dosyalarindan retrospektif
olarak kaydedildi. Altta yatan CIN2+ lezyonu dngormek icin belirlenen risk
faktorlerine yonelik cok degiskenli lojistik regresyon analizi yapildi.

Bulgular: Calisma popilasyonun %40,8'inde =CIN2+ lezyon saptand..
Regresyon analizinde degerlendirilen on (i¢ tane degisken arasindan sadece
yilksek riskli Human Papilloma Viriis (hrHPV) testinin pozitif saptanmasi ve
hastanin semptomatik olmasi, =CIN2+ lezyonunun ongdriilmesine onemli
6lctide katkida bulunmustur. hrHPV testinin pozitif saptandigi hastalarin, HPV
negatif bireylere gore CIN2+ tanisi alma olasiliginin yaklasik 8,6 kat daha
yiiksek oldugu gortilmstir. Semptomatik bireylerin CIN2+ sonuglarina sahip
olma olasiliginin 3,355 kat daha fazla oldugu saptanmistir.

Sonug: Servikal sitolojisi ASC-H olan hastalarda, hrHPV testinin pozitif olmasi
ve semptom varligi CIN2+ varligini 6ngérmede onemli faktorlerdir. ASC-H
sitolojisinin yonetiminde hastalarin klinik ve patolojik ozellikleri gbz 6niinde
bulundurularak daha detayl bir yaklasim tavsiye edilebilir.

Anahtar Kelimer: Yiiksek dereceli squaméz intraepitelyal lezyon dislanamayan
atipik skuamoz hiicreler, ASC-H, Human Papilloma Viriis, Servikal intraepithelyal
neoplazi; Serviks kanseri
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ABSTRACT

Aim:The aim of this study is to reveal the factors involved in detecting cervical
intraepithelial lesion grade 2 and more significiant (CIN2+) lesions in patients
with atypical squamous cells in which high-grade squamous intraepithelial
lesion cannot be excluded (ASC-H) in cervical cytology.

Materials and Methods: Ninety eight patients with ASC-H smears who
were evaluated with colposcopy from 2014 to 2023 were included in this
cross-sectional study. The clinicopathological characteristics of the patients
were examined retrospectively. Multivariate logistic regression analysis was
performed for the identified risk factors to predict the underlying CIN2+ lesion.

Results: >CIN2+ lesions were detected in 40.8% of the study cohort. Of the
thirteen variables evaluated in the regression analysis, only a positive high
risk Human Papilloma Viriis (hrHPV) test and the presence of symptoms
contributed significantly to the prediction of =CIN2+ lesion. It has been noticed
that patients with a positive hrHPV test are approximately 8.6 times more
likely to be diagnosed with CIN2+ than HPV-negative individuals. Symptomatic
individuals were detected to be 3,355 times more likely to have CIN2+ results.

Conclusion: A positive hrHPV test and the presence of symptoms are important
factors in predicting histological CIN2+ in patients with ASC-H cytology.
A more detailed approach in the management of ASC-H cytology may be
recommended, taking into account the clinical and pathological characteristics
of the patients.

Keywords: Atypical squamous cells; cannot exclude high-grade squamous
intraepithelial lesion; ASC-H, Human Papilloma Virus, Cervical intraepithelial
neoplasia; Cervical cancer
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GiRiS

Servikal kanser gelismekte olan (lkelerde en sik gérilen jinekolojik
kanserdir (1). Hastalarin sitolojik yontem ve yiiksek riskli Human
Papilloma Viriisii (hrHPV) testi kullanarak diizenli olarak yapilan
ulusal tarama programlarina dahil edilmesi ve servikal kanser
onciil lezyonlarin tedavisi ile serviks kanserinin goriilme sikhidi ve
mortalitesi onemli Olgiide azaltilabilir (2). Glinki serviks kanserinin
ve servikal intraepitelyal neoplazilerin (CIN) gelismesinde, yliksek
riskli Human Papilloma viriisleri ile enfeksiyonlar en énde gelen risk
faktoriidir (3,4). Glinlimiizde servikal kanser taramasi i¢in kullanilan
testler; Pap testi, hrHPV testi veya hrHPV testi ve Pap testinin birlikte
kullanildigi (co-test) yontemlerdir. Pap ve/veya hrHPV testi sonuglari
anormal saptanan hastalarin, altta yatan daha ciddi servikal
lezyonun atlanmamasi igin kolposkopi ve servikal biyopsi ile detayli
degderlendirilmesi gerekmektedir. Ayrica bu hastalarin uzun dénem
takibi cok oOnemlidir. Yiiksek dereceli lezyonun dislanamadigi
atipik hiicreler (ASC-H), 6nemi belirlenemeyen atipik skuamoz
hiicreler (ASC-US) ve yiiksek dereceli intraepitelyal lezyon (HSIL)
arasinda kalan orta diizey ciddiyette sitolojik Ozelliklere sahiptir
(2). ASC-H, yiiksek dereceli skuaméz intraepitelyal lezyonunu
(HSIL) isaret eden anlamii sitolojik degisiklikleri igerir, fakat bu
isaretler kesin HSIL tanisi igin yeterli degildir (5). ASC-H, sitoloji
raporlarinda diger servikal intraepitelyal neoplazilere (CIN) kiyasla
daha nadir (%0.3) (6) rapor edilmesine ragmen, genellikle yiiksek
oranda HPV mevcudiyeti (7) ve alta yatan servikal intraepitelyal
neoplaziler (CIN2, CIN3 CIS) veya invaziv kanser riski ile iliskili
olabilir (8). Bu nedenle uluslararasi kilavuzlar servikal sitolojide
ASC-H saptanan hastalarin HPV test sonucundan bagimsiz olarak
dogrudan kolposkopiye yonlendiriimesini dnermektedir (9). Yapilan
calismalarda, ASC-H sitolojisi olan hastalarda, altta yatan yliksek
dereceli lezyonlar ¢ok cesitli oranlarda saptandigindan (10,11) bu
hastalara en uygun yaklasim konusunda sorular ortaya ¢ikmaktadir.
Arastirmacilar, cesitli Kklinik ve patolojik faktorlerin  ASC-H
yonetiminde faydali olabilecegini énermektedir (12,13). Servikal
sitolojisi ASC-H olan hastalarin yonetim prosediirlerinin glivenligini
ve verimliligini artirmak igin CIN2 ve daha ciddi lezyonlarin (=CIN2+)
saptanmasinda etkili olan faktorleri belirlemek 6nemli olabilir.

Biz bu calismamizda, servikal sitolojisi ASC-H olarak degerlendirilen
kadinlarda altta yatan 6nemli patolojilerin prevalansini ve >CIN2+
lezyonlarla iliskili risk faktorlerini degerlendirmeyi amacladik.

GEREC VE YONTEMLER

2014-2023 tarihleri arasinda Akdeniz Universitesi Tip Fakiiltesi
Kadin Hastaliklari ve Dogum Anabilim Dali, Jinekolojik Onkoloji
Cerrahisi Kliniginde servikal sitoloji sonucu ASC-H olarak rapor

edilen 98 hasta bu kesitsel ¢alismaya dahil edildi. Calisma Helsinki
Deklarasyonu prensiplerine uygun olarak yapilmis ve galismaya
katilan tiim hastalardan bilgilendirilmis onam alinmistir. Hastalarin
hepsine uluslararasi kilavuzlarin 6nerdigi sekilde kolposkopi yapildi.
Arastirma etik kurul onayini (25.01.2024-TBAEK-66) aldiktan
sonra hastalarin Kklinik ve patolojik bilgileri retrospektif olarak
medikal dosyalarindan kaydedildi. Hastalarin yasi, basvuru sikayeti,
viicut kitle indeksi, medeni durumu, menopoz durumu, dogum
sekli, gebelik ve dogum sayisi, immiinsiipresyon durumu, sigara
kullanimi ve kontrasepsiyon yontemi gibi karakteristik ozellikleri,
hrHPV  test sonucu (pozitif/negatif), hrHPV tipi, kolposkopide
saptanan transformasyon zon tipi, kolposkopik servikal biyopsi ve
endoservikal kiirtaj sonucu, servikal eksizyon islem tipi (LEEP (Loop
electrosurgical excision procedure)/ soguk konizasyon), servikal
eksizyon ve endoservikal kiiretaj patoloji sonucu, cerrahi sinir
durumu, takip siiresi, takiplerindeki tekrarlayan servikal eksizyon
hikayesi kaydedildi. Gebe olan hastalar, daha dnce serviks kanseri
tanisi olanlar, diger genital sistem kanseri ya da intraepitelyal
neoplazi tanisi olanlar, daha dnce anormal servikal sitoloji raporu
olanlar, daha 6nce anormal servikal histolojiden dolay! servikal
eksizyonel biyopsi yapilanlar, histerektomi gecirenler, pelvik
radyoterapi alanlar ve medikal bilgilerine ulasilamayan hastalar
calisma disi birakildi.

Servikal tarama swvi bazlh yontem kullanilarak yapildi.
Standartlastinimis kolposkopik muayene ise Akdeniz Universitesi Tip
Fakiiltesi Hastanesi’nin kolposkopi (nitesinde deneyimli akademik
personel tarafindan gerceklestirildi. Biitiin kolposkopik bulgular
Uluslararasi Servikal Patoloji ve Kolposkopi Federasyonu’nun (IFCPC)
2011 yili terminolojisine gore siniflandiriidi (14). Transformasyon zon
tipi, skuamo-kolumnar bileskenin kolposkopik muayenede gériinme
oranlarina gore tip 1, 2 ve 3 olarak tanimland. Biitiin hastalardan
kolposkopik muayene sirasinda saptanan anormal bulgulara gore
servikal biyopsi ve endoservikal kiiretaj ile drnekler alindi. Tip 3
transformasyon zon tipine sahip hastalara endoservikal kiiretaj
yapildi. Tim sitolojik ve patolojik drnekler hastanemizin patoloji
bolimiindeki jinekolojik patoloji konusunda deneyimli akademik
calisanlar tarafindan degerlendirildi. Eksizyonel servikal islemler,
hastalarin tedavi edildikleri yillardaki ASCCP (American Society for
Colposcopy and Cervical Pathology) kilavuzundaki onerilere uygun
sekilde uygulandi. 24 yasindan geng hastalar, histopatolojik olarak
kanitlanmis CIN2 lezyon varhidinda uluslararasi kilavuzlara gore
konservatif tedavilere yonlendirildi.

Hastalar kolposkopik biyopsi, endoservikal kiiretaj ve servikal
eksizyonel biyopsi sonuglarina gore < CIN1 ve >CIN2 olarak iki
gruba ayrildi. < CIN1 olarak siniflandirilan grupta biyopsi sonuglari
CIN1 (disiik dereceli servikal intraepitelyal neoplazi), kronik
servisit, atrofi ve ekzoserviks yiizey epiteli, endoservikal polip
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yer alirken, >CIN2 grubunda CIN2, CIN3, karsinoma in situ (CIS),
adenokarsinoma in situ (AIS) ve invaziv kanser yer aldi. Hastalarin
takipleri 6 ayda bir kontrol sitoloji ile yapildi.

istatiksel analizler SPSS 27.0 for Windows programi (SPSS, Inc.,
Chicago, IL) kullanilarak yapildi. Tanimlayici istatistikler igin verilerin
normal dagiimina bagl olarak, ortalama (mean), standart sapma,
medyan, minimum-maksimum degerler ve frekanslar kullanildi.
Veriler uygun oldugu yerlerde, ortalama + standart sapma (SD),
medyan ve n (%) olarak ifade edildi. Kategorik degdiskenlerin
karsilastinimasinda Ki-kare testi kullanildi.

Primer analizde >CIN2+ birincil hedef olarak kabul edildi. Tiim
kohortun histopatolojik tani analizi yapildi. Ciddi servikal lezyonu
isaret eden anlamli prediktor degiskenleri belirlemek icin binomial
lojistik regresyon uygulandi. Kategorik predikiorler ve sonug
degiskeni arasinda ¢apraz tablo (crosstab) olusturuldu. Birincil son
noktayla (=CIN2+ lezyon) ilgisi olan tiim dediskenler tek degiskenli
(univariate) olarak test edildi. p degerleri < 0,05 olan degiskenler
cok degiskenli (multivariate) lojistik regresyon modeli icin aday
olarak kabul edildi. Cok degiskenli lojistik regresyon analizinde, p
degerleri <0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya 98 hasta dahil edildi. Tablo 1’de hastalarin demografik
Ozellikleri gosterilmistir. Hastalarin ortalama yasi 45,8+12,721
(22-71) olarak saptandi. Hastalarin 21 tanesi (%21,4) nullipardi.
Hastalardan sadece bir tanesinin Anti-HCV testi pozitif olarak rapor
edildi, diger hastalarin Elisa testleri negatif idi. Kolposkopiden
sonra hastalarin %81,6’sina servikal ekziyonel islem uygulandi.
Hastalardan sadece iki tanesinde postoperatif donemde kanama
sikayeti oldu ve sorunsuzca tedavi edildi. On iki hastaya takip
sirasinda ya cerrahi sinirlarda >CIN2 lezyonun devam etmesi ya
da niiks sebebiyle re-LEEP islemi uygulandi. Elli sekiz (%59,1)
hastada < CIN1 lezyon (diisiik dereceli servikal intraepitelyal
neoplazi, kronik servisit, atrofi, endoservikal polip ve ekzoserviks
yizey epiteli) saptanirken 40 (%40,8) hastada =CIN2 (CIN2, CIN3,
karsinoma in situ (CIS), adenokarsinoma in situ (AIS) ve invaziv
kanser) saptandi. Kolposkopik biyopsi ile servikal sitoloji sonucu
ASC-H olan hastalarin %65,7’sinde < CIN1 lezyon saptanirken,
ECC'de hastalarin sadece %3’inde CIN2 lezyon saptand.
Eksizyonel islem uygulanan 80 hastanin %39,9’'unda herhangi bir
>CIN2 lezyonun var oldugu gor(ildii. Higbir hastada invaziv servikal
kanser saptanmadi. (Tablo 2).

Servikal kanser gelisiminde rol alabilecek on (¢ tane Klinik,
obstetrik ve patolojik 6zellik tek degiskenli regresyon analizi ile

degerlendirildi. Bu degiskenlerden sadece bes tanesi istatistiksel
olarak anlamli saptandi (p=0,05) (Tablo 1). Bu faktorler yas<40
(p=0,003), hrHPV testi poxzitifligi (p=0,001), VKi <30 kg/m?
(p=0.016), hastanin semptomatik olmasi (p=0.007) ve hastanin
premenopozal (p=0.004) donemde olmasi idi. Premenopozal
donem, hastanin yasi ile korelasyon gosterdiginden ¢ok degiskenli
analize dahil edilmedi. Cok degiskenli regresyon analizinde hastanin
hrHPV test sonucu, klinige ilk basvuruda semptomatik olmasi, yasi
ve VKi CIN2+ tanisi olasiliji iizerindeki etkisini degerlendirmek icin
analiz edildi. Semptomatik olan hastalarin alt grup sayilarn ¢ok az
oldugu icin hastalarin semptom tipine gore risk analizi yapilamadi.
Hastalarin HPV test sonuglarina gére dagilimi incelendiginde, 50
hastanin HPV negatif, 32 hastanin HPV pozitif ve 16 hastanin HPV
test sonucunun bilinmedigi saptandi. Tim hastalarin %36,7’sinin
semptomatik, %32,6’sinin 40 yasindan geng ve %90,8’nin VKi’nin
30 kg/m?nin altinda oldugu tespit edildi.

HPV test sonucu, semptom varligi, yas ve VKi gibi degiskenler
regresyon analizine dahil edildiginde CIN2+ olmayan vakalarin
siniflandirma dogrulugu %82,8, CIN2+ olan vakalarinki ise %72,5
olup, genel tahmin dogrulugu %78,6’dir. Cok degiskenli lojistik
regresyon analizi, 6zellikle hrHPV testinin pozitif olmasinin, CIN2+
sonuclarinin énemli bir dngériicisi oldugunu ortaya koymaktadir;
Exp(B) orani 8,595 (95% confidence interval (Cl); 2,871- 25,731)
olup, hrHPV testinin pozitif saptandi§i hastalarin, HPV negatif
bireylere gore CIN2+ tanisi alma olasiliginin yaklasik 8,6 kat daha
yiiksek oldugunu gostermektedir. Semptom varligi da 6nemli bir
ongoriicii olup, semptomatik bireylerin CIN2+ sonugclarina sahip
olma olasiliginin 3,355 kat (95% confidence interval (Cl); 1,246-
9,038) daha fazla oldugunu belirtmektedir. Ancak, yas ve BMI bu
modelde istatistiksel olarak anlamli dngériiciiler degildir (Tablo 3).

Regresyon analizinin uygunlugunu degerlendirmek icin kullanilan
Hosmer ve Lemeshow testi, 6 derece serbestlikle 5,582, 2 degeri
(p=0,472) olarak hesaplanmis olup, bu da regresyon analizinin
tahminlerinin gozlemlenen degerlerden 6nemli Glclide farkl
olmadigini ve dolayisiyla iyi bir uyum gosterdigini agiklamaktadir.

TARTISMA

Biz bu galismada servikal sitoloji sonucu ASC-H olan hastalarda
altta yatan =CIN2+ durumunu etkileyebilecek bir dizi faktor iizerine
odaklandik ve bu faktorlerin etkilerini degerlendirmeye calistik. On
u¢ tane dediskenin arasinda yapilan regresyon analizinde sadece,
hastanin semptomatik olmasi ve hrHPV test pozitifligi altta yatan
>CIN2+ lezyonu dngdrmede istatiksel olarak anlamli saptanmistir.
hrHPV pozitif hastalarda >=CIN2+ olma olasiligi negatif hastalara
kiyasla 8,595 kat (95% confidence interval (Cl); 2,871-25,731) daha
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Tablo 1. < CIN1 ve 2CIN2 olan hastalarin demografik, klinik ve obstetrik 6zellikleri ve tek degiskenli regresyon analizi

< CIN1 (n:58) 2CIN2 (n:40) p
Yas, mean * SD 489 +/-12,7 413+/-11,4 0,003
VKi (kg/m?), mean * SD 28,3+5,8 24,157 0,016
Medeni durum, n (%)
Bekar 13 (22,4) 13 (32,5) 0,266
Evli 45 (77,5) 27 (67,5)
Parite, n (%)
Nullipar 10(17,2) 11(27,5) 0.224
Multipar 48 (82,7) 29 (72,5)
Gravida, meant SD 2,47+/-1,77 2,05+/-1,65 0,237
Parite, meant SD 1,78+/-1,14 1,6+/-1,2 0,482
Dogum sekli, n (%) 0,685
NSD 31(53,4) 19 (47,5)
c/s 10(17,2) 6 (15)
NSD+C/S 7(12) 4(10)
Menopozal durum, n (%) 0,008
Premenopoz 28 (48,2) 30(75)
Postmenopoz 30(51,7) 10 (25)
Sigara, n (%) 0,219
igiyor 15(25,8) 15(37.5)
icmiyor 43 (74,1) 25 (62,5)
Kontrasepsiyon, n (%) 0,271
Kullanmiyor 41 (70,6) 25 (62,5)
Kullaniyor 17 (29.3) 15 (37,5)
Koitus interruptus 6(10,3) 8(20)
Kondom 7(12) 2(5)
Sterilizasyon 1(1,7) 1(2,5)
RIA 1(1,7) 1(2,5)
OKS 2(3.4) 3(7,5)
ilk sikayet, n (%) 0,007
Asemptomatik 43 (74,1) 19 (47,5)
Semptomatik 15(25,8) 21 (52,5)
Postkoital kanama 2(3,4) 2(5)
Lokore 6(10,3) 9(22,5)
Menometroraji 3(5,1) 3(7,5)
Vajinal kasinti 0(0) 3(7.5)
Genital sigil 0(0) 3(7,5)
Diger* 4(6,8) 1(2.5)
immiinosupresyon, n (%) 0,706
Var 18 (31) 11 (27,5)
Yok 40(68,9) 29 (72,5)
Hpv durumu, n (%) 0,001
Pozitif 9(15,5) 23 (57,5)
Negatif 39(67,2) 11 (27,5)
Bilinmiyor 10(17,2) 6(15)
Transformasyon zonu tipi 0,14
Tip 1 23 (39,6) 24 (60)
Tip 2 11(18,9) 5(12,5)
Tip 3 24 (413) 11 (27,5)

Not: *: pelvik agri, dismonere, inkontinans SD: standart sapma; VKi: Viicut kitle indeksi; NSD: Normal spontan vajinal yolla dogum; C/S: Sezaryen seksiyo; RiA: Rahim ici arag;
OKS: Oral kontraseptif ilag HPV:Human papilloma viris
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Tablo 2. Hastalarin kolposkopik muayene ve servikal islem sonrasinda saptanan histopatolojik bulgularinin dagihmi

Kolposkopik biyopsi Kolposkopik ECC LEEP LEEP ECC
n:91 (%) n:97(%) n:80(%) n:80 (%)
cis 5(5,4) 0 5(6,2) 1(1,2)
CIN3 (HSIL) 6 (6,5) 0 18 (22,5) 1(1,2)
CIN2 (HSIL) 20(21,9) 3(3) 9(11.2) 1(1,2)
CINT (LSIL) 52(57,1) 1(1) 40 (50) 3(3,7)
Kronik Servisit 5(5,4) 11(11,3) 5(6,2) 3(3,7)
Atrofi 0 0 2(2,5) -
Ekzoserviks yuizey epiteli 3(3,2) - 1(1,2) -
Endoserviks yiizey epiteli - 76 (78,3) - 71 (88,7)
Endoservikal polip 6(6.1) - 0

Not: CiS: karsinoma in situ; HSIL: Yiksek gradeli intraepitelyal neoplazi; LSIL: Disiik gradeli intraepitelyal neoplazi; CIN: Servikal intraepitelyal neoplazi ECC: Endoservikal

kiiretaj LEEP: Loop Electrosurgical Excision Procedure

Tablo 3. 2CIN2+ lezyon riskini artiran faktorlerin cok degiskenli lojistik regresyon analizi

95% C.1.for EXP(B)

B S.E Wald df Sig. Exp(B) Lower Upper
HPV durumu 16,170 2 ,000
hrHPV (+) 2,151 ,559 14,786 1 ,000 8,595 2,871 25,731
hrHPV (-) ,250 ,762 107 1 743 1,284 ,288 5717
VKi <30kg/m? 125 ,831 ,023 1 ,880 1,133 222 5,783
Yas <40 -,635 ,612 1,077 1 299 ,530 160 1,758
Semptomatik 1,211 ,506 5,733 1 017 3,355 1,246 9,038
Sabit -1,219 665 3,365 1 067 ,295

Hosmer ve Lemeshow test degeri: 0.472
Nagelkerke R square test degeri: 0.343

Not: 2CIN2+: Servikal intraepitelyal grade 2 ve Gistii lezyon, hrHPV: Yiiksek riskli Human Papilloma Viris testi, VKi: Viicut kitle indeksi, SE: Standard eror, df: degrees of freedom,

Cl: Confidence Interval

fazlaydi. Bu bulgu literatiirdeki calismalarla da desteklenmektedir
(13,15,16). Hastanin semptomatik olmasi ise altta yatan =CIN2+
lezyon ihtimalini 3,355 kat (95% confidence interval (Cl); 1,246-
9,038) artirmaktadir.

Calisma popiilasyonumuzun %59,1’inde < CIN1 lezyon, %40,8'inde
ise =CIN2 lezyon saptandi. CIN1 ve CIN2 igin histolojik sonuglarimiz,
CIN1 icin %20,6 ila %69,8 ve CIN2 icin %16,8 ila %52,0 araligi
bildiren diger calismalarin verileriyle benzerdi (10,15-17). HPV
pozitif ve negatif ASC-H igin anlik invaziv kanser oranlari (%0.92
vs %0,69) (18) bildiriimesine ragmen biz hicbir hastada invaziv
servikal kanser saptamadik.

Sitolojisi ASC-H olan hastalarda yas, menopoz durumu,
transformasyon zon tipi ve VKi gibi cesitli klinik faktorlerin altta
yatan ciddi lezyon riskini arttirdigi gézlemlenmistir (13,16,19-21).
Fakat biz calismamizda bu Klinik faktorlerin altta yatan CIN2+
lezyonu ongbrmede etkili olmadigini saptadik. Calismamizda
transformasyon zon tipi ile CIN2+ lezyonu arasinda herhangi
bir iliski kuramadik, fakat yakin zamanda yapilan calismalarda
transformasyon tipi 3'lin CIN2+ lezyona karsi koruyucu oldugu

gosterilmistir (13,22). Tip 3 transformasyon zonunun daha g¢ok
postmenopozal kadinlarda goriildiigii ve bu hastalarda ASC-H
sitolojisinin CIN2+ lezyondan daha ¢ok mevcut atrofi ve dstrojen
eksikligi ile ilgili oldugu disiiniildiigtinde, bu koruyucu etki mantiga
yatkindir. Ayrica yash kadinlarda saptanan ASC-H sitolojisinin
yanlis pozitiflik orani atrofi nedeniyle daha yiiksektir (23). Bu
duruma benzer bir sekilde ¢alismamizda ¢ok degiskenli regresyon
analizinde, yas ile alta yatan CIN2+ lezyon arasinda istatistiksel
bir baglanti kuramazken, cesitli ¢alismalar, ASCH hastalarinda
hastaligin sonuglarinda yasin énemli bir faktér oldugunu belirlemis
ve gen¢ kadinlarin CIN2+ lezyonlar sergileme olasihidinin yash
kadinlara gére daha yiiksek oldugunu gdstermistir (24-27). Kaiser
ve arkadaslarinin yaptiklar bir ¢alismada ise bizim galismamiza
benzer sekilde, yas, CIN2+ lezyonu dngormede etkili bir faktor
olarak saptanmamistir (13).

Tek degiskenli regresyon analizinde premenopozal durumun,
postmenopozal duruma kiyasla CIN2+ lezyonu Ongormede
daha etkili bir faktor oldugunu saptamamiza ragmen (p=0,008),
premenopozal durumu, yas ile cok yakindan iliskili oldugundan, ok
degiskenliregresyon analizine dahil etmedik. Fakat bazi calismalarda
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menopozal durumun izole ve etkili bir faktor oldugu gdsterilmistir
(10,16,22). Menopozal durumun hasta yasi ile baglantisi cok
kuvvetli oldugundan bu calismalarin dikkatli degerlendirilmesi
gerekir. Bizim analizlerimizin sonucuna gore genc, semptomatik ve
hrHPV pozitif olan hastalarda, CIN2+ lezyon mevcut olma ihtimali,
daha yasl, asemptomatik ve hrHPV testi negatif hastalara kiyasla
daha fazla oldugundan bu hastalar kolposkopik muayene ile mutlaka
degerlendirilmelidir. Bunun aksine postmenopozal ddénemde
hrHPV testi negatif ve rutin tarama sirasinda ASC-H saptanan
hastalar gereksiz islemler uygulanmadan takip edilebilir. Bu klinik
yaklasim Cohen ve arkadaslarinin yaptiklari ¢alismada da gtivenli
bir klinik uygulama olarak onerilmistir (12). Bunun aksine hrHPV
testi negatif olan ASC-H sitolojili postmenopozal kadinlar dikkatle
takip edilmelidir, ¢linkii HPV testinin negatif olmasi alta yatan ciddi
lezyon olmadigi gostermez. Ayrica calismamizda kohortun kiigiik
olmasindan dolayr semptom tipine gére hangi hastalarin CIN2+
lezyonu bakimindan daha riskli oldugunu gosteremedik. Daha genis
popiilasyon calismalarinda belki bu konu acida cikarilabilir.

ASCCP 2019 kilavuzuna gore (bu tavsiyenin kanit diizeyi orta
olarak derecelendiriimesine ragmen) HPV sonucundan ve yastan
bagdimsiz sitoloji sonucu ASC-H icin kolposkopi onerilmektedir.
Yapilan ¢alismalarda HPV pozitif ve negatif ASC-H igin anlik CIN3
riski (%26 vs %3.4) farklik gostermesine ragmen, benzer kanser
oranlarina sahip oldugu gdsterilmistir (% 0.92 vs %0,69) (18). Bazi
meta-analizler, ASC-H triajinda hastalara HPV testinin yapiimasini
ve sadece hrHPV testi pozitif hastalara kolposkopi 6nermektedir (2).
Glinkil HPV testinin pozitif oimasinin CIN2+ lezyonu tespit etmede
yiilksek dogruluk (%93) ve 6zgiinliik (%45) oranina sahip oldugu
gosterilmistir (2).

hrHPV testinin ASC-H triajinda yer almasini savunan arastirmalara
ek olarak, bazi arastirmacilar, histolojik CIN2 ve CIN3'Q 6n
gérmede bazi molekiiler belirtegler  (zerinde calismislardr.
Wang, ASC-H sitolojisinden sonra yiiksek dereceli lezyonlarin
tespitinde metilasyona duyarli yiiksek ¢ozinrlikii eritme (MS-
HRM) ile eslestiriimis kutu gen 1 (PAX1) metilasyon analizinin
roliinii arastirmis ve performansini Hybrid Capture 2 (HC2) insan
papillomaviris (HPV) testi ile karsilastirmistir. PAX1 MS-HRM
testinin yiiksek dereceli lezyonlarin tespitinde HR-HPV testine gére
listiin oldugunu saptamstir (duyarllik 80.6% vs 67.7%, 6zgiinlik
94.9% vs 54.5%, pozitif prediktif deger 83.3%, vs 31.8%, negatif
prediktif deder 94.0% vs 84.4%, dogruluk 91.5% vs 57.7%)
(28). p16™“@nin hrHPV ile kargilastinldigi ¢alismalarin (29,30,31)
derlendigi metaanalizde, p16™““nin hrHPV ile benzer duyarliiga
(%93, %95 Cl:%75-100) sahip oldugu fakat 6zgiilliginin daha iyi
oldugu saptanmistir (6zgiilliik orani: 1,69) (2). hrHPV’yi kiyasla CIN2
ve daha iizeri lezyonlari tespit etmede daha spesifik ve 6zgiin baska
belirtecler de tanimlanmistir (32), fakat bu belirtecler giinimiizde

rutin pratikte kullanilmamaktadir. Bu nedenle bu ¢alismada bu tiir
belirtegler arastirimamistir.

Calismamizin retrospektif tasanmindan dolayr servikal kanser
gelisiminde risk faktdri olan ilk koit yasi, partner sayisi, cinsel
yolla bulasan hastaliklarin varligi, sosyoekonomik diizey, HPV asisi
ve gecmis tarama (kotest) sonuglari gibi etkenleri arastiramadik.
Hastalarin kontrasepsiyon kullanma ya da kullanmama durumlarini
regresyon analizinde degerlendirdik ve =CIN2+ lezyonla arasinda
herhangi bir iliski bulamadik. Kontrasepsiyon yontemlerinin >CIN2+
lezyon ile iliskisi, calisma popilasyonunun Kkiiciik olmasindan
dolayi analiz edilemedi. Ayni sekilde hastanin semptomatik olmasi
altta yatan =CIN2+ lezyonu dngérmede deger tasirken calisma
popiilasyonunun kiigik olmasindan dolay! hangi semptomun daha
¢ok =CIN2+ lezyon ile iliskili oldugu ortaya koyulamamistir. Galisma
popiilasyonumuzun kiigiik olmasi, ASC-H sitolojisinin nadir goriilen
bir sitoloji olmasindan kaynaklanmaktadir.

SONUC

Sonug olarak, bu ¢alisma, servikal sitolojisi ASC-H olan hastalarda,
hrHPV testinin pozitif olmasi ve semptom varliginin CIN2+ varligini
ongdrmede onemli faktorler oldugunu gostermektedir. Bu bulgular,
ozellikle HPV pozitif ve semptomatik bireyler arasinda, CIN2+
risklerini etkin bir sekilde belirlemek ve yonetmek icin artan bir
farkindalik ve tarama cabalarinin gerekliligini 6ne siirmektedir.

Cikar Catismasi

Herhangi bir ¢ikar catismasi bulunmamaktadir. Yazarlar tiim verilerin sorumlulugunu
almaktadir ve istenildigi takdirde veriler gerekli kisiler tarafindan incelenmek iizere
verilebilir.

Tesekkur
Hastalarin verilerinin dijital olarak kaydedilmesinde emegi gecen hastanemiz patoloji
anabilim dah ve arsiv calisanlarina tesekkiir ederiz.

Finansal Destek
Galismanin yapilma asamasinda herhangi bir kurumdan finansal destek alinmamistir.
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ABSTRACT

Aim: Our aim is to analyze the malignant mixed germ cell tumors of the ovary
that recur due to sarcomatous transformation in the literature, with a case
report.

Materials and Methods: An electronic database search was conducted from
January 1980 to January 2023 using PubMed/MEDLINE. We evaluated the
10 cases included in these articles together with our own case. Patient age
(vears), first surgery type, tumor types, adjuvant therapy type, recurrence time,
recurrent tumor types, and recurrence site were analyzed.

Results: We evaluated 11 cases, including our own. The mean age of
the 11 patients was 27.36+16.39 years. Nine patients (81.8%) had
rhabdomyosarcoma differentiated areas in primary pathology. Ten patients
(90.1%) received adjuvant chemotherapy. The mean recurrence time was
10+8.94 months, ranging from 2 to 24 months. Reported areas of recurrence
included retroperitoneal, peritoneal, pelvic, scapula, aortic bifurcation,
abdominal cavity, and mediastinal area.

Discussion: We compiled ten cases in the literature with rhabdomyosarcoma
transformation, including our case. Although the prognosis of GCT depends on
the clinical stage and location, the presence of a sarcomatous area in GCT is
a factor indicating a more aggressive behavior. Diagnostic imaging, including
PET-CT scans, can be used for staging recurrent lesions and demonstrating
local lymphatic metastasis or lung metastasis, which may indicate sarcomatous
differentiation.

Conclusion: In patients with sarcomatous differentiation, the choice of
chemotherapy may vary according to this component. It is important to
determine the presence of the sarcomatous component in malignant germ
cell tumors with detailed pathological examination. Close follow-up with
radiological means is crucial to detect early recurrence and distant metastases
as a result of sarcomatous transformation, as in our case.

Keywords: Mixed germ cell tumors, ovarian mass during pregnancy,
sarcomatous transformation

0z

Amag: Amacimiz literatiirde sarkomatoz transformasyona bagl olarak
tekrarlayan overin malign mikst germ hiicreli timarlerini bir olgu sunumu
esliginde incelemekdir.

Gerec ve Yontemler: PubMed/MEDLINE kullanilarak Ocak 1980’den Ocak
2023’e kadar elektronik veri tabani arastirmasi yapildi. Bu yazilarda yer alan
10 olguyu kendi olgumuzla birlikte degerlendirdik. Hasta yasi (yil), ilk ameliyat
tipi, timor tipleri, adjuvan tedavi tipi, niiks zamani, niiks timar tipleri ve niiks
bolgesi analiz edildi.

Bulgular: Kendi vakamiz da dahil 11 vakayi degerlendirdik. 11 hastanin
yas ortalamasi 27,36+16,39 yildi. Dokuz hastada (%81,8) primer patolojide
rabdomiyosarkomun farklilastigi alanlar vardi. On hasta (%90,1) adjuvan
kemoterapi aldi. Ortalama niiks stiresi 108,94 ay olup 2 ile 24 ay arasinda
degismektedir. Bildirilen niiks alanlar arasinda retroperitoneal, peritoneal,
pelvik, skapula, aort bifiirkasyonu, karin boslugu ve mediastinal alan yer
aliyordu.

Tartisma: Literatiirde rabdomiyosarkom donistimi olan 10 olguyu, bizim
olgumuz da dahil olmak iizere derledik. GCT’nin prognozu Klinik evreye ve
lokasyona bagl olmakla birlikte, GCT'de sarkomatdz alanin varli§gi daha
agresif davranisi gosteren bir faktordiir. PET-CT taramalan da dahil olmak
lizere tanisal goriintiileme, tekrarlayan lezyonlari evrelemek ve sarkomatz
farklilasmayi gosterebilecek lokal lenfatik metastazi veya akciger metastazini
gostermek icin kullanilabilir.

Sonug: Sarkomatoz farklilasma olan hastalarda kemoterapi secimi bu bilesene
gore degisiklik gdsterebilmektedir. Malign germ hiicreli timérlerde sarkomatoz
bilesenin varliginin ayrintili patolojik inceleme ile belirlenmesi 6nemlidir. Bizim
olgumuzda oldugu gibi sarkomat6z doniisiim sonucu ortaya cikan niikslerin ve
uzak metastazlarin erken tespiti agisindan radyolojik yontemlerle yakin takip
cok dnemlidir.

Anahtar Kelimeler: Mikst germ hiicreli tiimorler, gebelikte over kitlesi,
sarkomatoz transformasyon
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INTRODUCTION

Malignant ovarian germ cell tumors (OGCTSs) are rare ovarian cancers
that comprise less than 5% of all ovarian tumors (1,2). The mixed form
of malignant OGCT includes more than one pathological component,
most commonly combinations of dysgerminoma, endodermal sinus
tumor, and immature teratoma (3). In contrast with more common
epithelial ovarian cancers, they usually occur in younger women of
childbearing age, grow rapidly, and therefore become symptomatic
earlier (4). They may also occur during pregnancy, which may
cause obstetrical complications (2,5). These tumors are usually
chemosensitive, and prompt diagnosis with multimodal management
may improve both prognosis and fertility (4,5).

Mixed malignant 0GCTs may undergo sarcomatous transformation
extremely rarely. This transformation can alter the oncological
behavior, potentially causing recurrences and negatively affecting
prognosis (6,7,8). These tumors have a variable prognosis
depending on the type of sarcomatous differentiation and stage.
Sarcomatous areas may cause early metastasis, indicating a poor
prognosis. Early diagnosis, prompt treatment, and close follow-
up of early metastasis play a critical role in management. We
aimed to present our case as a very rare example of sarcomatous
differentiation into rhabdomyosarcoma in a mixed malignant germ
cell tumor of the ovary and to review the literature.

MATERIALS AND METHODS

Ethics committee approval was received from Ankara Bilkent
City Hospital Medical research scientific and ethical review board

for this study (TABED 1-25-961). Written informed consent was
obtained from the patient for publication of this case report and
accompanying images. Data regarding the patients were obtained
from our hospital’s electronic database system and patient files.

Literature Review: A systematic review of the medical literature
was performed to identify articles. An electronic database search
was conducted from January 1980 to January 2024 using PubMed/
MEDLINE. The search terms included “Malignant Mixed Germ Cell
Tumor”, “Sarcomatous Transformation”, “adnexal mass”, “lung
cancer”, “ovarian cancer”, “medical subject headings” (MeSH),
or “keywords”. At the end of the search, 10 articles were eligible
for further analysis. We evaluated the 11 cases included in these
articles together with our own case. Patient age (years), first surgery
type, tumor types, adjuvant therapy type, recurrence time, recurrent
tumor types, and recurrence site were analyzed.

Case Presentation: A 20-year-old primigravid woman was referred
to our center after detection of a 150x100 mm heterogeneous
mass during an ultrasonographic control of her 34-week, 3-day
pregnancy. She had no history of myoma or adnexal mass prior to
pregnancy. Tumor markers were cancer antigen 125 (CA125): 50 U/
mL, CA19.9: 33 U/mL, CA15.3: 33 U/mL, carcinoembryonic antigen
(CEA): <0.5 ng/mL, Alpha-fetoprotein (AFP): 5448.5 pgl/L.

A detailed transabdominal ultrasound was performed and showed a
single fetus and a 100x104x117 mm heterogeneous mass located
in the lower segment of the uterus, filling the Douglas pouch.
Magnetic resonance imaging (MRI) on T1-weighted images showed
the lesion was multilocular cystic in nature, compressing the cervix
anteriorly and the rectosigmoid colon posteriorly (Figure 1).

Figure 1. Non-contrast pelvic diffusion magnetic resonance imaging (MRI) on T1-weighed images, the lesion was
multilocular cystic nature, and compressing the cervix anteriorly and the rectosigmoid colon posteriorly.
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She underwent cesarean section at term and subsequent abdominal
cytology. Mass resection and unilateral salpingo-oophorectomy
were performed. There were no palpable lymph nodes in the pelvic
and paraaortic areas. The appendix was microscopically normal.
No implants were found on the surface of the diaphragm, bladder,
or mesothelium of the colon and intestine. Frozen sections were
reported as immature cystic teratoma, and multiple biopsies were
taken from the omentum and peritoneum. Pathologically, the
mass was diagnosed as a mixed malignant germ cell tumor of the
ovary. Macroscopically, the left ovary measured 25x27x8 cm and
weighed 3980 grams. Microscopically, the tumor was composed
of 65% mature teratoma, 15% embryonal carcinoma, 10% yolk
sac tumor, and 10% dysgerminoma. Immunohistochemical studies
showed diffuse positivity for 0CT3/4 and D2-40 in dysgerminoma
areas, focal staining for AFP in yolk sac tumor areas, and 0CT3/4 in

embryonal carcinoma areas. Trophoblastic cells within embryonal
carcinoma were stained for B-HCG. CD-34 was positive in vessel
walls and some components of teratoma. CD30 and glypican-3
couldn’t be evaluated for technical reasons (Images 1A, 1B, 1C, 1D).

The patient then received chemotherapy consisting of 3 cycles of
BEP (bleomycin, etoposide, and cisplatin).

Radiological examination after three months of additional
chemotherapy demonstrated disease progression as increased size
of pelvic mass on abdominal CT up to 87x75x80 mm, increased
number of pelvic lymph nodes, increased FDG uptake on PET
scan (SUV max 18.95), and a newly formed 36x20 mm anterior
mediastinal mass (Figure 2). Blood tests were total hCG: <2 mIU/
mL, CEA: 1.2 ng/mL, CA 125: 31 U/mL, CA15.3: 15 U/mL, CA19.9:
<1.3 U/mL, AFP: <1.3 pg/L.

shows presence surrounding primitive mesenchyme. 1B. Yolk sac tumor tissue immunohistochemically positive
for alpha fetoprotein. 1C. Embryonal carcinoma component (large pleomorphic cells with cytologic atypia).
1D. Dysgerminoma component in tumor tissues (Centrally located, round to oval nuclei, often with angulated,
squared off borders with granular or coarse chromatin).
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She underwent second-look laparotomy (SLL). A solid fixed mass
of 90x75x85 mm was detected in the left adnexal region. Along
with excision of the mass, total abdominal hysterectomy, right
unilateral salpingo-oophorectomy, low rectal anastomosis, total
omentectomy, and pelvic and para-aortic lymph node dissection
were performed. Frozen analysis was reported as malignant germ
cell tumor.
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Figure 2. Postcontrast
abdominal CT and PET
images of pelvic recurrens
after 3 months. 2A.
Abdominal CT: As size of
recurrence pelvic mass up
to 87x75x80 mm, increased
number of pelvic lymph
nodes. 2B. PET scan:
increased FDG uptake on
(SUV max 18.95) and newly
formed 36x20 mm anterior
mediastinal mass.

Detailed pathological examination revealed rhabdomyosarcoma
(RMS) metastasis with reactive lymph nodes. Immunohistochemical
staining showed myoD1, myogenin, desmin, WT1, vimentin, p16,
and CD56 positivity in tumor tissue (Images 2A, 2B, 2C, 2D). The
tumor was negative for SMA, calretinin, GFAP, CD117, LCA, HMB45,
MelanA, CK8/18, panCK, EMA, DOG1, CD34, betaHCG, glypican,
0CT3/4, CK7, CK20, CD30, AFP, D2-40, PAX8, CD99, chromogranin,
and synaptophysin.

Images 2. 2A. Desmin positivity in tumor
cells. 2B. myoD1 positivity in tumor cells.
2C. Myogenin positivity in tumor cells.
2D. Abundant acidophilic cytoplasm
with small pleomorphic spindle cells with
hyperchromatic nuclei in slightly myxoid
matrix (H&E X40) Rhabdomyosarcoma
differentiation.
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Table 1. Sarcomatous transformation in ovarian germ cell tumors
First Tumor Adjuvant Recurrence Recurrent Recurrence
Ref. no Case Age surgery types therapy time tumor site
13 Malagon et al. 25 Oophorectomy MT, IT, RMS Chemotherapy 24 months RMS Retroperitoneal
13 Malagon et al. 25 Oophorectomy MT, IT, D, RMS Chemotherapy 21 months IT, RMS Peritoneal
14 Yanai et al. 6 Oophorectomy IT, RMS VAC 10 months RMS Pelvic
15 Ergeneli et al. 44 Staging MCT, RMS Cl 2 months RMS Scapula
16 Kabukcuoglu et al. 23 Right SO IT, D, YS, RMS VAC NR NR FR
17 Amada et al. 33 BSO IT VAC 5 months RMS Aortic bifurcation
18 Al-Jumaily et al. 12 Right SO MC'II'E(I:'\’I\él(S: Ys. BEP, VAC NR None DFS (36 months)
Kefeli et al. 65 BSO, MCT,RMS,SC | Platinum based NR None Follow-up 3
19. omentectomy months
20 Haj Salah et al. 15 Left cystectomy IT, YS, RMS NR NR NR NR
21 Kawai et al. 33 Right SO IT, RMS FAMT 5 months RMS Abdominal cavity
Present case 20 Left SO MCT, EC, YC, D BEP 3 months RMS Pelvic, mediastinal

SO:Salpingoopherectomy; BSO: Bilateral salpingoophorectomy; MCT:Mature cystic teratoma; EC:Embryonal carcinoma; YS:Yolk sac; D:Dysgerminoma; IT: Immature teratoma;
RMS:Rhabdomyosarcoma; SC:Squmaous carcinoma; CC: Choriocarcinoma; BEP: Bleomycin, Etoposide, Cisplatin; VAC:Vincristine, Actinomycin, Cyclophosphamide; FAMT:
5-Fluorouracil (5 FU) Cyclophosphamide, Mitomycin C, Chromomycin A; Cl: Cisplatin, Ifosfamide; FR: Follow Refuse; DFS: Disease Free Survive; NR: Not reported

She was referred to medical oncology for further chemotherapy. She
received 4 cycles of vincristine, actinomycin, and cyclophosphamide.
At the latest follow-up at 24 months, she had no evidence of disease
on PET-CT scan and abdominal ultrasound.

RESULTS

The pathologies of a total of 10 patients in the literature were
evaluated. We assessed 11 cases, including our own case (Table
1). The mean age of the 11 patients was 27.36+16.39 years, with
ages ranging between 6 and 65 years. Cystectomy, oophorectomy,
salpingo-oophorectomy, and staging surgery were performed
on the patients. Nine patients (81.8%) had rhabdomyosarcoma
differentiated areas in primary pathology. Two patients (18.2%)
did not have rhabdomyosarcoma differentiated areas in primary
pathology. Ten patients (90.1%) received adjuvant chemotherapy,
while one patient’s adjuvant therapy status was not reported. The
mean recurrence time was 10+8.94 years, ranging from 2 to 24
years. Reported areas of recurrence included retroperitoneal,
peritoneal, pelvic, scapula, aortic bifurcation, abdominal cavity, and
mediastinal area.

DISCUSSION

Malignant germ cell tumors are usually seen in the reproductive
period, and their coexistence with pregnancy is more common (5).
The rapid growth tendency of these lesions usually results in large

masses that become symptomatic at an earlier stage, as seen
in our patient. Mixed morphology is rarely observed (<1%), and
the combination of histological subtypes determines the clinical
behavior (9). Normal fetal outcome and long-term survival of the
patient are the main goals of the treatment plan, which includes
fertility-sparing surgery and adjuvant chemotherapy.

Diagnosis in the presence of mixed morphology is not
straightforward due to the presence of various cell types.
Immunochemistry usually contributes to the correct diagnosis,
together with serum markers whenever possible (10).
Histologically, dysgerminoma and endodermal sinus tumor
are the most common subtypes of malignant mixed germ cell
tumors (9,11). In our patient, dysgerminoma was accompanied
by mature teratoma, embryonal carcinoma, and yolk sac tumor.
Combined chemotherapy and surgery may achieve survival
rates above 90% and protect reproductive potential (5,12,13).
Our patient underwent conservative surgery (USO) together
with chemotherapy, as in most of the reported cases (13-15).
Surgical staging in our patient was performed due to the ongoing
pregnancy, and all tissue biopsies obtained from the omentum
and adjacent tissues were negative.

These heterogeneous tumors have the capacity to progress to higher
or lower grades of differentiation, and sarcomatous differentiation
of pathological subcomponents may result in a more aggressive
clinical course with early recurrence and distant metastasis (3,16).
Laboratory tests may be silent at the time of recurrence due to the
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undifferentiated nature of RMS (13,21). Most of the reported cases
had sarcomatous differentiation in their recurrent lesions, as seen
in our case (Table 1). There were six recurrences in ten reported
patients with RMS and mixed malignant germ cell tumors (13-
18). In five of them, sarcomatous areas were detected in primary
resection (13-16,21). Only Amada et al. reported a recurrent RMS
without a sarcomatous nidus, similar to our patient. Early recurrence
within six months was also similar to our patient (four months) (17).
Normal levels of serum markers in our patient were also accepted
as an indication of malignant transformation. Diagnostic imaging,
including PET-CT scans, can be used for staging recurrent lesions
and demonstrating local lymphatic metastasis or lung metastasis,
which may indicate sarcomatous differentiation, as seen in our
case.

Although conservative treatment with preservation of fertility
may be achieved in ovarian malignant mixed germ cell tumors,
more aggressive surgery and chemotherapy adapted to the new
sarcoma diagnosis are vital elements of disease management after
transformation (5,22-23). We suggest that close radiological follow-
up, in the presence of normal blood tests, and a new chemotherapy
regimen considering the RMS component, were responsible for
the disease control obtained for more than two years despite early
recurrence.

Our case demonstrates both the difficulties of obtaining the correct
diagnosis and treatment of malignancy during pregnancy and the
necessity for close follow-up in mixed malignant germ cell tumors
of the ovary.

CONCLUSION

Although the prognosis of GCT depends on the clinical stage and
location, the presence of a sarcomatous area in GCT is a factor
indicating a more aggressive behavior. In patients with sarcomatous
differentiation, the choice of chemotherapy may vary according
to this component. It is important to determine the presence of
the sarcomatous component in malignant germ cell tumors with
detailed pathological examination. Additionally, close follow-up with
radiological means is crucial to detect early recurrence and distant
metastases as a result of sarcomatous transformation, as in our
case.
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Grade 3 endometrioid tip endometrium kanseri ile berrak hiicreli ve seroz tip endometrium kanserlerinin
klinikopatolojik ve sag kalim agisindan karsilastirlimasi ve sag kalimi etkileyen prognostik faktorlerin
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ABSTRACT

Aim: Comparison of the similarities of grade 3 endometrioid type endometrial cancer
with clear cell and serous type endometrial cancer in terms of clinicopathology and
survival and examination of prognostic factors affecting survival.

Materials and Methods: The medical records of 207 patients who were diagnosed
with clear cell, serous and grade 3 endometrioid type endometrial cancer and who
underwent surgery at Zekai Tahir Burak Women’s Health Training and Research
Hospital between June 2007 and September 2019 and at Ankara City Hospital
between September 2019 and April 2022 were reviewed and their demographic,
surgical and pathological features were analyzed. The patients were divided into
two groups as grade 3 endometrioid type endometrial cancer and serous/clear
cell endometrial cancer, and the patients were compared in terms of clinical and
demographic features with univariate-multivariate analyses.

Results: The mean age of the patients was 63.3+9.3 years. The rate of early stage
disease in the grade 3 endometrioid group was significantly higher (66.3%-44.9%,
p=0.002). In the grade 3 endometrioid group, adnexal invasion rate (13.5%-31.4%,
p=0.003), uterine serosal invasion rate (10.1%-22%, p=0.023), positive cytology
rate (10.1%-29.7%, p=0.001), lymph node metastasis rate (20.2%-43.2%, p=0.001)
and abdominal metastasis rate (9%-28%, p=0.001) were significantly lower than
in the serous/clear cell group. There was no significant difference between the
two groups in terms of overall survival times of 12-18-24-36 months (p=0.910).
According to the univariate analysis between the groups, there was a significant
risk for overall survival in age categories (p=0.039) and stages (p=0.034). In the
multivariate analysis, age over 63 and advanced stage disease were evaluated as
poor prognostic factors.

Conclusion: There was no significant difference in survival between grade 3
endometrial cancer and serous and clear cell endometrial cancers. Being over 63
years of age and having advanced-stage disease were considered poor prognostic
factors.

Keywords: Endometrioid, serous, clear cell
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Amag: Grade 3 endometrioid tip endometrium kanseri ile berrak hiicreli ve seréz
tip endometrium kanserinin klinikopatolojik ve sagkalim agisindan benzerliginin
karsilastinimasi ve sag kalimi etkileyen prognostik faktorlerin incelenmesi.

Gerec ve Yontemler: Haziran 2007 ile eyliil 2019 yillan arasinda Zekai Tahir Burak
Kadin Saghg! Egitim ve Arastirma Hastanesi ile Eylil 2019 ile Nisan 2022 yillari
arasinda Ankara Sehir Hastanesi’nde ameliyat olup berrak hiicreli, seréz ve grade
3 endometrioid tip endometrium kanseri tanisi almig 207 adet hastanin medikal
kayitlari incelenerek demografik, cerrahi ve patolojik 6zellikleri analiz edildi. Hastalar
grade 3 endometriod tip endometrium kanseri ve seroz/berrak hiicreli endometrium
kanseri olarak iki gruba aynldi ve hastalar klinik ve demografik dzellikler yoniinden
univaryan-multivaryan analizlerle karsilastirildi.

Bulgular: Hastalarin yas ortalamasi 63.3+9.3 idi. Grade 3 endometrioid grubun
erken evre olma orani anlamli sekilde daha yiiksekti (%66.3-%44.9, p=0,002).
Grade 3 Endometrioid grubunda, serdz/berrak hiicreli gruba gore adneksal invazyon
oranl (%13.5-%31.4, p=0,003), uterin serozal invazyon orani (%10.1-%22,
p=0,023), pozitif sitoloji orani (%10.1-%29.7, p=0,001), lenf nodu metastazi orani
(%20.2-%43.2, p=0,001) ve abdominal metastaz orani (%9-%28, p=0,001) anlamli
olarak daha dustikti. Her iki grup arasinda 12-18-24-36 aylk genel sagkalim
stireleri agisindan anlaml fark yoktu (p=0,910). Gruplar arasinda yapilan tek
degiskenli analize gére yas kategorilerinde (p=0,039) ve evreler arasinda (p=0,034)
genel sagkalim igin anlamli bir risk vardi. Multivariant analizde yasin 63'iin lizerinde
olmasi ve ileri evre hastalik kotli prognostik faktor olarak degerlendirildi.

Sonug: Grade 3 endometrium kanseri ile serdz ve berrak hiicreli endometrium
kanserleri arasinda sagkalim agisindan anlamli bir fark yoktu. 63 yas tizeri olmak ve
ileri evre hastaliga sahip olmak kotii prognostik faktor olarak degerlendirildi.

Anahtar Kelimeler: Endometrioid, serz, berrak hiicreli
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INTRODUCTION

Endometrial carcinoma (EC) is the second most common
gynecological malignancy  worldwide, considering  both
developed and resource-limited countries (1). The incidence of
EC is increasing due to several factors, including increasing life
expectancy, prevalence of obesity, and changes in reproductive
behavior (eg, increasing prevalence of nulliparity). Available data
suggest that the presence of early symptoms, such as metrorrhagia
or postmenopausal bleeding, allows approximately 67% of patients
diagnosed with EC to be diagnosed at an early stage when the
disease is confined to the uterus (2).

The histological type of the tumor is an important prognostic factor
in EC. In the classification of uterine corpus tumors published in
2020, the World Health Organization (WHO) defined the histological
subgroups of EC’s as follows: endometrioid carcinoma, serous
carcinoma, clear cell carcinoma, mixed carcinoma, undifferentiated/
dedifferentiated carcinoma, carcinosarcoma and rare EC subtypes
(3). Endometrioid carcinoma (EEC) is the most common EC
histology, accounting for 75 to 80 percent of cases. This is followed
by serous carcinoma (SEC) at approximately 10% and clear
cell carcinoma (CCEC) at <5%. The International Federation of
Gynecology and Obstetrics (FIGO) 2023 staging system also divides
EC into two categories: aggressive and non-aggressive tumors (4).
Histopathological findings were centralized in the renewed FIGO
staging system. In this revised staging, non-aggressive histological
types are composed of low-grade EEC (grade 1 and 2), while
aggressive histological types are composed of high-grade EEC
(grade 3), SEC, CCEC, undifferentiated carcinoma, carcinosarcoma,
and mesonephric-like and gastro-intestinal type mucinous
carcinomas. Aggressive histological types have a higher incidence
of extrauterine disease at presentation(5).

Histological grade is another factor that determines the prognosis,
especially in EEC (6). EECs are graded using the FIGO classification
system, which primarily based on architectural features. Low-grade
EECs are defined into grade 1 and 2 tumors, which exhibit up to
5% and 6%-50% solid non-glandular growth, respectively. On the
other hand, high-grade EECs (grade 3) are characterized by 50% or
more solid component (7). These two categories differ in incidence
and clinical behavior and affect postoperative adjuvant therapy. The
aim of this study is to compare grade 3 EEC with SEC and CCEC in
terms of clinicopathology and survival.

MATERIALS AND METHODS

We included 207 patients with clear cell, serous and grade 3
endometrioid type endometrial cancer diagnosed at Zekai Tahir

Burak Women’s Health Training and Research Hospital between
June 2007 and September 2019 and Ankara City Hospital
between September 2019 and April 2022. Medical and pathology
reports of the patients were retrospectively analyzed. Patients
who received neoadjuvant treatment, patients with incomplete
medical information, patients diagnosed with secondary primary
endometrial cancer were not included in the study. Ethics committee
approval for our study was received from Ankara City Hospital
Ethics Committee No. 2. (Number: E. Committee- E2-22-2080). All
patients’ consent that their medical information could be used in
academic studies was obtained during the application process to
the hospital, and the study was conducted in accordance with the
Declaration of Helsinki.

All 207 patients included in the study underwent total hysterectomy
+ bilateral salpingoophorectomy (TAH + BSO) + pelvic and/
or paraaortic lymphadenectomy (PLND and/or PPLND) with
laparoscopy or laparotomy procedure in primary surgical treatment.
All materials were evaluated by gyneco-oncologic pathologists
in the pathology department of our hospital. FIGO 2009 surgical
staging and FIGO 1988 grading system were used for endometrial
cancer staging. Cases treated before 2009 were restaged according
to the FIGO 2009 staging system. Pelvic lymph node dissection was
defined as excision of external iliac, internal iliac, common iliac and
obturator lymph nodes, while paraaortic lymph node dissection was
defined as excision of lymph nodes above the inferior vena cava
and aorta up to the level of the renal vein. Blood samples for the
analysis of cancer antigen-125 (CA-125) levels were obtained from
the patients during the preparation for surgery.

Demographic, clinical, surgical and pathological characteristics
were determined and analyzed from the patients medical records.
Grade, tumor size, depth of myometrial invasion (MI), lymph
node (LN) metastasis (pelvic, paraaortic), cervical involvement,
adnexal metastasis, uterine serosal involvement, cytology and
lymphovascular space invasion (LVSI) were evaluated. SEC/CCEC
and grade 3 EEC were divided into two groups and compared
by univariate-multivariate analyses in terms of clinical and
demographic characteristics such as age, CA-125, stage, surgery
performed, tumor size, depth of MI, cervical involvement, adnexal
metastasis, uterine serosal involvement, cytology and LVSI.

Statistical analysis

The analyses were evaluated in SPSS (Statistical Package for
Social Sciences; SPSS Inc., Chicago, IL) 22 package program.
Descriptive data were presented as n and % values for categorical
data, mean=standard deviation (Mean+SD) and median (minimum-
maximum) values for continuous data. Chi-square analysis (Pearson
chi-square) was used to compare categorical variables between
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groups. The compatibility of continuous variables with normal
distribution was evaluated by Kolmogorov-Smirnov test. Student’s
t-test was used for normally distributed variables and Mann
Whitney U-test was used for non-normally distributed variables.
Overall and progression-free survival were evaluated by Kaplan-
Meier for univariate analysis. Log rank (Mantel-Cox) analysis was
used to compare survival time between categorical variables. For
multivariate analysis of local control, Cox regression including
all factors in the univariate analysis was performed. Statistical
significance level was accepted as p<0.05 in the analyses.

RESULTS

A total of 207 patients were included in the study, 89 (43%) of
whom were grade 3 EEC and 118 (57%) were SEC/CCEC. The mean
age of grade 3 EEC patients was 63.6+9.6 years and the mean
age of SEC/CCEC patients was 63.2+9.2 years and there was no
statistically significant difference between them (p=0.786). The
median CA-125 value of the patients was calculated as 16.0 IU/ml
(range, 2.0-5536). While 146 (74.5%) of the patients had a CA-125
value of 35 IU/ml and below, 50 (25.5%) had a CA-125 value of 35
IU/ml and above. There was no significant difference between the
groups in terms of CA-125 (p=0.059).

Total abdominal hysterectomy and bilateral salpingoopherectomy
+ cytology was performed in 4 (1.9%) patients, TAH + BSO +

cytology + PLND in 5 (2.4%) patients, and TAH + BSO + cytology
+ PPLND in 198 (95.6%) patients. The median tumor size was 4.0
cm (range, 0.1-20.0). Cervical involvement was seen in 62 (30%),
adnexal involvement in 49 (23.7%), uterine serosal involvement in
35 (16.9%), and LVSI in 125 (60.4%) patients. The depth of MI was
<50% in 87 (42%) patients and 50% or more in 120 (58%) patients.
Lymph node metastases were seen in 69 (33.3%) patients, 22
(10.6%) had isolated pelvic LN, 12 (5.8%) had isolated paraaortic LN
and 41 (19.8%) had abdominal metastases. According to the 2009
FIGO staging system, in the grade 3 EEC, stage IA was seen in 28.1%,
stage IB in 28.1%, stage Il in 10.1%, stage IlIA in 6.7%, stage IliB
in 1.1%, stage IlIC in 18% and stage IV in 7.9%. On the other hand,
22% of the patients in the SEC/CCEC group had stage IA, 16.1% had
stage IB, 6.8% had stage Il, 0.8% had stage B, 28.8% had stage
IlIC and 25.4% had stage IV and there was a significant difference
between the groups in terms of stage (p<0.001). The early stage
rate of the grade 3 EEC group (66.3%) was significantly higher than
the early stage rate of the SEC/CCEC group (44.9%) (p=0.002). The
tumor size of the grade 3 EEC group was significantly higher than
the tumor size of the SEC/CCEC group (p=0.001).

Comparison of clinical features of patients according to groups
is shown in Table 1. The rate of adnexal invasion (13.5%-31.4%,
p=0.003), uterine serosal invasion (10.1%-22%, p=0.023), positive
cytology (10.1%-29.7%, p=0.001), LN metastasis (20.2%-43.2%,
p=0.001), and abdominal metastases (9%-28%, p=0.001) were
significantly different between the groups.

Table 1. Comparison of clinical characteristics of patients according to groups

Grade 3 Endometrioid Serous/ clear cell
n=207 Number % Number % P
.. Yes 22 247 40 339
Cervical involvement 0,153
No 67 75,3 78 66,1
Y 12 1 7 1.4
Adnexal involvement e 3> 3 31, 0,003
No 77 86,5 81 68,6
Y 10,1 2 22
Uterine serosal involvement es 2 0 6 0 0,023
No 80 89,9 92 78,0
Yes 52 58,4 73 61,9
Ly h | i i 0,617
ymphovascular space invasion No 37 46 45 381 6
Positive 9 10,1 35 29,7
Cytol . . 0,001
Yooy Negative 80 89,9 83 703
<50 37 41,6 50 42,4
Debth of ial . . ) '
epth of myometrial invasion >50 ) 584 68 576 0,908
Yes 18 20,2 51 43,2
LN metastasi : : 0,001
metastasis No 71 79,8 67 56,8
Isolated pelvic LN metastasis ves ! 79 15 127 0,263
P No 82 92,1 103 87,3 '
Isolated paraaortic LN metastasis ves 3 34 ? 76 0,195
i No 86 96,6 109 92,4 '
Y 8 0 33 28,0
Abdominal metastasis es % : 0,001
No 81 91,0 85 72,0

* Chi-square analysis was performed.
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Figure 1. Overall survival and disease- free survival graphs according to groups

Table 2. Univariate and multivariate analyses for overall survival in all patients

Univariate analysis

Multivariate analysis

n=207 N of events (%) P HR 95% Cl P
Grade 3 Endometrioid 22/89 (%75,3)
Group 0,910
Serous/ clear cell 39/118 (%66,9)
<63 23/97 (%76,3) 1,843 1,104-3,077
Age 0,039 0,019
>63 38/110 (%65,5)
<35 39/146 (%73,3)
CA-125 0,082
>35 19/50 (%62,0)
Early stage 25/112 (%77,7) 1,849 1,098-3,111
Phase 0,034 0,021
Late stage 36/95 (%62,1)
L There is 16/62 (%74,2)
Cervical involvement 0,226
No 45/145 (%69,0)
i There is 16/49 (%67,3)
Adnexal involvement 0,616
No 45/158 (%71,5)
X . There is 15/35 (%57,1)
Uterine serosal involvement 0,146
No 46/172 (%73,3)
o There is 42/125 (%66,4)
Lymphovascular space invasion 0,182
No 19/82 (%76,8)
Positive 20/44 (%54.5)
Cytology - 0,232
Negative 41/163 (%74,8)
L i <50 20/87 (%77,0)
Depth of myometrial invasion 0,090
50 41/120 (%65,8)
. There is 23/69 (%66,7)
LN metastasis 0,610
No 38/138 (%72,5)
i i There is 9/22 (%59,1)
Isolated pelvic LN metastasis 0,378
No 52/185 (%71,9)
i i There is 1/12 (%91,7)
Isolated paraaortic LN metastasis 0,141
No 60/195 (%69,2)
i X There is 15/41 (%63,4)
Abdominal metastasis 0,449
No 46/166 (%72,3)
X Received 56/185 (%69,7)
Adjuvant treatment - - 0,658
Did not receive 5/22 (%77.3)
There is 9/15 (%40,0)
Relapse 0,100
No 52/192 (%72.9)
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One hundred and eighty five (89.4%) patients received adjuvant
treatment, of which 38 (20.5%) received radiotherapy (RT), 79
(42.7%) received chemotherapy (CT) and 68 (36.8%) received CT
+ RT. Recurrence was seen in 15 (7.2%) patients, 3 of them (20%)
had local metastases and 12 of them (80%) had distant metastases
and 61 (%29.4) of the patients died during the follow-up. While
43.8% of the grade 3 EEC group received RT, 10% received CT and
46.3% received RT + CT, 2.9% of the SEC/CCEC group received RT,
67.6% received CT and 29.5% received RT + CT and there was a
significant difference in the type of adjuvant treatment between the
groups (p<0.001). There was no significant difference between the
groups in terms of adjuvant treatment status (p=0.834), recurrence
status (p=0.185), localization of recurrence (p=0.154) and mortality
(p=0.193).

In our study, the mean follow-up period was 40 months (range,
1-171 months), and during this follow-up period, 61 (%29.4) of 207
patients died from direct disease-related causes, and our overall
survival rate during our follow-up period was 70.5%. The 12-month
survival rate was 92.2%, 18-month survival rate was 88.8%,
24-month survival rate was 83.8% and 36-month survival rate
was 78.8%. There was no significant difference in overall survival
(p=0.910) or disease-free survival (p=0.299) between the groups
(Figure 1).

Recurrence was observed in 15 (7.2%) of the 207 patients included
in the study and the disease-free survival rate was 92.8%. When
all patients were evaluated together, the mean survival time was
158.4. The 12-month survival rate was 98.4%, 18-month survival
rate 97.7%, 24-month survival rate 96.3% and 36-month survival
rate 92.5%.

According to univariate analysis, there was a significant risk for
overall survival in age categories (p=0.039). According to the
univariate analysis, there was a significant risk for overall survival
between stages (p=0.034). A multivariate model was created for
those who were significantin the univariate analysis and accordingly,
age over 63 years and advanced stage were considered as poor
prognostic factors (Table 2).

DISCUSSION

In the 2023 FIGO EC staging system, histopathological findings
were redefined as prognostic risk factors. Histological type and
tumor grade were categorized as aggressive/non-aggressive
histology and low-grade/high-grade. In our study, we compared the
clinicopathological features and prognostic factors of patients with
uterine SEC/CCEC and grade 3 EEC, which constitute the aggressive

group according to FIGO 2023 staging. We retrospectively analyzed
the data of 207 patients with a follow-up period of up to 172 months
(median follow-up period 40 months).

In one of the largest series in the literature comparing prognostic
factors and outcomes of SEC and CCEC patients with grade 3 EEC;
Hamilton et al. (8) studied 1478 patients with SEC, 391 with CCEC,
and 2316 with grade 3 EEC, and found that a greater proportion
of those with SEC or CCEC were diagnosed at an advanced stage
(stage llI-IV) than those with grade 3 EEC. The 5-year disease-
specific survivals for women with SEC, CCEC, and grade 3 EEC were
55, 68, and 77%, respectively. On multivariate analysis, advanced
disease (p<0.001), aggressive histology (p<0.001), and older age
at diagnosis (p<0.001) were found to be independent prognostic
factors for poor outcome. In our study, no significant difference was
found in overall survival and disease-free survival rates between
the grade 3 EEC and SEC/CCEC groups. In multivariate analysis,
age > 63 and advanced stage disease were determined as poor
prognostic factors.

In a meta-analysis examining a total of 6 studies including 11029
patients (4995 uterine carcinosarcoma, 4634 SEC, 1346 CCEC and
54 SEC or CCEC), it was seen that SEC and CCEC had a similar
prognosis compared to other histological groups (9). Boruta et al.
(10) retrospectively studied 52 grade 3 EEC and 87 SEC patients
and found no significant difference between the two groups in
terms of age, depth of MI, and LVSI (all P values < 0.05). Although
these findings support our study, the rate of cervical involvement in
SEC was lower in our study. When both groups were compared in
terms of survival, no difference was found between advanced stage
grade 3 EEC and SEC in terms of overall survival and disease-free
survival, and SEC was found to have a worse prognosis in early
stage patients. In the study by Ayeni et al. (11), in which they
compared 119 grade 3 EEC, 211 SEC and 40 CCEC patients, they
found no significant difference in overall survival between these 3
subgroups. Creasman et al. (12) retrospectively analyzed 148 SEC,
59 CCEC, and 325 grade 3 EEC patients and reported 5-year survival
of 72% and 81% for early-stage SEC and CCEC, respectively; these
results are similar to the 76% found for grade 3 EEC.

There are also studies in the literature that identify complete
surgical staging and extent of LN dissection as other prognostic
factors that may affect survival (13,14). In our study, except for 4
patients (patients who could not tolerate long surgery times due
to their comorbidities), all 203 patients underwent surgical staging
according to FIGO criteria. The literature has shown a survival
advantage associated with comprehensive lymphadenectomy, and
in light of this information we aimed to determine whether the extent
of LN dissection and the presence of LN metastases contribute
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to prognosis. According to our findings, the number of removed
LN was not statistically different between the endometrioid and
nonendometrioid groups. Additionally, we could not reveal the effect
of the number of removed LN and the presence of LN metastasis
on survival.

CONCLUSION

According to our findings, no significant difference was found in
overall survival and disease-free survival rates between the grade 3
EEC and SEC/CCEC groups. In multivariate analysis, age > 63 years
and advanced stage disease were determined as poor prognostic
factors in both groups. There is no consensus in the literature
regarding the prognosis of these three high-risk endometrial
cancers that we examined, therefore, studies with larger patient
populations are needed to clearly determine the prognostic factors
affecting survival.
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Hematolojik belirtecler preoperatif donemde endometriyal intraepitelyal
neoplazi ve grade 1 endometrioid endometriyal karsinom arasindaki farki
predikte etmede yardimc midir?

Are hematological markers helpful in predicting the difference between endometrial intraepithelial neoplasia
and grade 1 endometrioid endometrial carcinoma in the preoperative period?
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Amag: Sistemik inflamatuar belirteclerin endometrial intraepitelyel neoplazili
ve grade 1 endometrioid tip endometrium kanserli hastalardaki farki predikte
etmedeki roliinii degerlenmektir.

Gerec ve Yontemler: Eyliil 2019- Temmuz 2023 tarihleri arasinda tersiyer bir
merkezde preoperatif endometrial biyopsi sonucu EiN olan 75 hasta ve grade
1 endometrioid tip endometrial kanser olan 223 hasta olmak (izere toplam 298
hastanin verileri hastane veri tabanindan retrospektif olarak incelendi. iki grup
arasindaki klinik ve biyokimyasal sonuglar karsilastirildi.

Bulgular: Endometrial intraepitelyal neoplazili ve grade 1 endometrioid tip
endometrium kanserli hasta gruplar arasinda yas ve inflamatuar prognostik
indeks degerleri arasindaki fark istatistiksel olarak anlamliydi(sirasiyla
p<0.001 ve p=0.006 ). Hasta gruplari arasinda nétrofil, lenfosit, monosit,
platelet, nétrofil/lenfosit orani, platelet/lenfosit orani, C-reaktif protein,
albumin, Glasgow Prognostik Skoru, Prognostik Nutrisyonel indeks degerleri
acisindan istatistiksel olarak anlamli farklilik yoktu.

Sonug: inflamatuar prognostik indeks, endometrial intraepitelyel neoplazili
ve grade 1 endometrioid tip endometrium kanserli hastalarin preoperaptif
ayirt edilmesine yardimci olabilir. Ancak bu sonucun desteklenip giinliik
pratigimizde yer almasi i¢in daha kapsamli calismalar gereklidir.

Anahtar Kelimeler: Hematolojik paremetreler, inflamatuar prognostik indeks,
endometrial intraepiteliyal neoplazi, endometrial kanser

ABSTRACT

Aim: To evaluate the role of hematological markers in preoperatively predicting
the difference in patients with endometrial intraepithelial neoplasia and grade
1 endometrioid type endometrial cancer.

Materials and Methods: The data of a total of 298 patients, including 75
patients with EIN as a result of preoperative endometrial biopsy and 223
patients with grade 1 endometrioid type endometrial cancer in a tertiary center
between September 2019 and July 2023, were retrospectively examined
from the hospital database. Clinical and biochemical results were compared
between the two groups.

Results: The difference between age and inflammatory prognostic index
values between the patient groups with endometrial intraepithelial neoplasia
and grade 1 endometrioid type endometrial cancer was statistically significant
(p<0.001 and p=0.006, respectively). There was no statistically significant
difference between the patient groups in terms of neutrophil, lymphocyte,
monocyte, platelet, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio,
C-reactive protein, albumin, Glasgow Prognostic Score, Prognostic Nutritional
Index values.

Conclusion: Inflammatory prognostic index may support the preoperative
discrimination of patients with endometrial intraepithelial neoplasia and grade
1 endometrioid type endometrial cancer. However, more comprehensive
studies are required to support this result and include it in our daily practice.

Keywords: Hematological markers, inflammatory prognostic
endometrial intraepithelial neoplasia, endometrial cancer

index,

Cite as: Sargin M, Sahin M, Yal¢cin HR. Hematolojik belirtecler preoperatif donemde endometriyal intraepitelyal neoplazi ve grade 1 endometrioid endometriyal karsinom
arasindaki farki predikte etmede yardimci midir? Jinekoloji-Obstetrik ve Neonatoloji Tip Dergisi 2025;22(1):101-106.

Gelis/Received: 15.04.2024 - Kabul/Accepted: 24.06.2024

Sorumlu Yazar/Corresponding Author: Mustafa SAHIN, Ankara Sehir Hastanesi, Jinekolojik Onkoloji Cerrahisi Klinigi, Cankaya, Ankara, Tiirkiye
E-mail: mustafasahin1163@gmail.com

Cevrimici Erisim/Available online at: https://dergipark.org.tr/tr/pub/jgon

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



https://orcid.org/0009-0001-9698-4547
https://orcid.org/0000-0002-2126-6479
https://orcid.org/0000-0002-9027-1351

Sargin M, ve ark.

GiRiS

Endometrium kanseri gelismis ilkelerde goriilen en sik jinekolojik
kanserdir. Premalign endometrial lezyonlarin zamaninda tani
alabilmesi ve risk faktorlerinin azaltlmasi ile endometrium
kanserlerinin azalabilir (1).Endometrial patolojiler benign, premalign,
malign lezyonlar olarak (i¢ kategoriye ayrilir ve premalign lezyonlar
endometrial intraepitelyal neoplazi (EiN) olarak tanimlanir (2).
Diinya Saglk Orgiiti'niin 1994 siniflandirmasina gore kanser
progresyonunu daha iyi gdstermesi ve tani kriterlerindeki objektif
6zelliklerinden 6tiirli EIN siniflamasi 6ne ¢ikmaktadir (3).

Semere ve ark.(4) EIN tanisi alan drneklerin %15’ine endometrial
kanser eslik ettigi saptadi. Salman ve ark.(5) da nihai patolojisi
endometrial kanser olan hastalarin yaklasik %25’'inde frozen
incelemede kanser saptanmadigini belirtti. Bu durum endometrial
kanserli hastalarin preoperatif donemle EIN hastalarindan ayrimini
yapmada farkl yontemlerin gelistirilmesi ihtiyacini dogurdu.

Kanser ve inflamasyon iliskisi ilk kez 19. yiizyilda Virchow’un
calismalarinda  degerlendirildi. Balkwill ve ark.(6) kronik
inflamasyon gerceklesen kanserlerde I6kosit artisini goriildiikten
sonra, lokositlerin tiiméral bilyiimeye destek sagladigini 6ne stirdii.
Kanser ve inflamasyon konusunda yapilan calismalar sonucunda
intrensek ve ekstrensek mekanizmalar ile kanser olusumu
tanimland. intrensek mekanizma, kanser olustuktan sonra dokuda
inflamasyon yaniti olusmasi ve sonrasinda kanserli dokunun
bliyiimesinin indiiklenmesi: Ekstrensek mekanizma ise, mevcut
olan kronik inflamasyonun kanser olusumunu desteklemesi olarak
aciklandi (7). Endometrium kanserlerinde timor biiyimesinde
intrensek mekanizmanin etkin oldugu diistiniilmektedir. Srivastava
ve ark.(8). rahim ici ara¢ kullanimina bagh gelisen endometrial
dokudaki I6kosit artisi ve inflamatuar ortamin, endometrial kanser
insidansinda artisa neden olmadigini gésterdi.

Bacanakgil ve ark.(9) nétrofil lenfosit oraninin (NLO) ortalama
sinir degeri 4 ve {lzeri degerler aldiklarinda anormal uterin
kanama izlenen hastalarda malign endometrial patoloji olma
ihtimalini saptayabilecegini gosterdi. Platelet/lenfosit orani(PLO)
inflamasyonun sensitif gdstergesi olup, kanserli hastalarda
saptanan inflamatuar siiregte artan trombosit, azalan lenfosit
sonucu, PLO degerinde artis ve kotli prognoz ile iliskili olabilir (9)
C-reaktif protein/albiimin orani(CAR), birgok hastalik durumunda
prognostik belirteg kabul edilmektedir. Bir akut faz proteini olarak
CRP’nin artmasi, kolorektal kanserler dahil olmak (izere bircok
kanserde prognoz gostergesi oldugu bildirilmistir. Albimin, negatif
bir akut faz reaktanidir ve CRP’nin artmasiyla serum albiimin
miktar diismektedir (10). Dirican ve ark.(11) inflamatuar prognostik
indeksin erken ve ileri evre kiigik hiicreli disi akciger kanserleri

predikte etmedeki roliinii degerlendirdi. Kiigiik hiicreli disi akciger
kanserlerinin inflamatuar prognostik indeks degerlendirilmesi ile
sag kalim arasinda anlamh fark saptandi.

Calismamizda endometrial intraepitelyal neoplazi ve grade 1
endometrioid endometrial adenokanserin iflamatuar siirece etkisini
degerlendirebilmek amaci ile sistemik inflamatuar belirtegleri
ele alinarak, kanseri predikte etme acisindan etkinliklerini
degderlendirmeyi amaclhyoruz.

GEREC VE YONTEM

Eyliil 2019- Temmuz 2023 arasinda Ankara Bilkent Sehir Hastanesi,
Jinekolojik Onkoloji Cerrahisi kliniginde preoperatif endometrial
biyopsi sonucu EIN olan 75 hasta ve grade 1 endometrioid tip
endometrial adenokanser olan 223 hasta olmak (izere, opere olan
toplam 298 hastanin verileri retrospektif olarak elde incelendi.
Veriler elektronik veri tabani sisteminden, hasta dosyalarindan,
patoloji raporlarindan ve ameliyat notlarindan elde edildi. Calisma
icin Ankara Bilkent Sehir Hastanesi 2 Nolu Klinik Arastirmalar Etik
Kurul Baskanhigindan 01.03.2023 tarihli E2-23-3464 etik kurul
karari ile onay! alindi.

Hematolojik paremetreleri ve patoloji preparatlar hastanemizde
degerlendirilen, nihai patolojide EiN veya grade 1 endometrioid
tip endometrial adenokarsinom histolojisinde olan, hematolojik-
imminolojik parametrelerde dedisiklie neden olabilecek ek
hastali§l ya da ilag kullanim dykiisii olmayan, preoperatif bir haftada
oncesine kadar hematolojik paremetreleri bakilmis olan hastalar
calismaya dahil edildi. Her hasta i¢in preoperatif patolojik tani ve
postoperatif patolojik tani birlikte degerlendirildi ve her hasta icin
kesin histopatolojik tani belirlendi. Histopatolojik incelemelerinin
hastanemizde deg@erlendirilmemis olmasi ve verilerin eksik olmasi
dislama kriterleri arasinda yer ald.

Bu amacla; Notrofil/lenfosit orami (NLO), Platalet/lenfosit orani
(PLO), C-reaktif protein/ albumin (CAR), Glosgow prognostik skoru
(GPS), Prognostik niitrisyonel indeks (PNi) ve inflamatuar prognostik
indeks(iPi) gibi parametreler ele alind.

Modifiye Glosgow prognostik skoru (mGPS) igin CRP yiiksekligi
(> 1.0 mg/dl) ve hipoalbiiminemisi (< 3.5 mg/dl) olan hastalara
2 puan, yalnizca CRP’si yiiksek olanlara 1 puan ve albiimin
diizeylerinden bagimsiz olarak CRP’si normal olanlara 0 puan verilir
(12). Prognostik niitrisyonel indeks (PNi): Serum albiimini (Alb)
(9/L) + 5 x toplam lenfosit sayisi (10%L) olarak hesaplanir (13).
inflamatuar prognostik indeks(iPi): C-reaktif protein x NLO (nétrofil/
lenfosit orani)/serum alblimini olarak hesaplanir (11).
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istatistiksel Analiz

Calismada yer alan yas, nétrofil, lenfosit, monosit, platelet,
NLO, CRP, PLO, albumin, GPS, PNi, iPi degerleri gibi siirekli
degiskenlerin normal dagiima uygunlugu 30 grafiksel olarak ve
Shapiro-Wilks testi ile dederlendirildi. Siirekli degiskenlerin yas
degeri haric normal dagihma uymadiklan belirlendi. Degdiskenlerin
tanimlayici istatistiklerinin gosteriminde ortalamazxss (standart
sapma) ve medyan (minimum-maksimum) degerleri verildi.
EIN ve G1 endometrioid tip adenokarsinom gruplarinin nétrofil,
lenfosit, monosit, platelet, NLO, CRP, PLO, albumin, GPS, PNi, iPi
degerlerinin karsilastirimasinda Mann- Whitney U testi kullanildi.
EIN ve G1 endometrioid tip endometrial adenokarsinom gruplarinin
yas degerinin karsilastinimasinda ise Bagimsiz Orneklem t testi
kullanildi. istatistiksel analizler ve hesaplamalar icin IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012. IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY: IBM Corp.) ve MS-Excel 2007
programlan kullanilmistir. istatistiksel anlamlilik diizeyi p<0.05
olarak kabul edildi.

BULGULAR

Final patoloji sonucuna gdre hastalar 2 gruba ayrildi. EIN olan
75 hasta ve grade 1 endometrioid tip endometrial adenokanser

Tablo 1. Gruplara gére parametrelerin karsilastirilmasi

(G1) olan 233 hasta calismaya dahil edildi. Calismaya dahil
edilen 298 hastanin 96’si (%32.2) premenopozal, 202'si (%67.8)
postmenopozaldi. EIN grubunun yas ortalamasi 51.76+8.95 i,
G1 grubunda ise 58.36+10.87 yil olup, yas dederleri agisindan
gruplar arasinda istatistiksel olarak anlamli farklilk vardi (t=4.745,
p<0.001) (Tablo 1) (Sekil 1).

Viicut kitle indeksi, aclik kan sekeri, parite, ve ek hastalik (HT, DM )
varligi agisindan gruplar arasinda fark yoktu (p>0.05).

EIN ve G1 gruplan arasinda nétrofil (z=1.102, p=0.270), lenfosit
(z=0.948, p=0.343), monosit (z=0.857,p=0.391), platelet (z=1.083
p=0.279), NLO (z=1.527, p=0.127), CRP (z=1.905, p=0.057),
PLO (z=0.248, p=0.804), albumin (z=0.918, p=0.358), Glasgow
Prognostic Skoru (z=1.945,p=0.052), Prognostic Nutrisyonel index
(z=1.055, p=0.291) degerleri acisindan istatistiksel olarak anlamli
farklilk saptanmadi (Tablo 1) (Sekil 1).

Inflamatuar Prognostik indeks(iPi) ortalamasi EIN grubunda 3.62+
3.78,G1 grubunda ise 8.18+ 21.72 idi. EIN ve G1 gruplari arasinda
iPi degerleri agisindan istatistiksel olarak anlamli farkllik tespit
edildi (z=2.746, p=0.006) (Tablo 1) (Sekil 1).

EIN G1
(n=75) (n=223) Test istatistigi
Medyan Medyan
Ort+SS (Min-Max) Ort+SS (Min-Max) z;t p
Yas 51.76+8.95 51.0(31.0-73.0) 58.36+10.87 58.0 (28.0-84.0) t=4.745 <0.001
Notrofil 4.52+1.67 4.29 (0.30-9.63) 4.93x2.11 4.40(1.57-13.19) z=1.102 0.270
Lenfosit 2.19+0.85 2.03 (0.69-5.74) 2.05+0.66 2.02 (0.35-3.84) z=0.948 0.343
Monosit 0.46+0.64 0.38(0.18-5.83) 0.42+0.16 0.39(0.15-1.35) z=0.857 0.391
Platelet 296.53+92.23 287.0 (77.0-631.0) 281.51+74.71 273.0 (80.0-556.0) z=1.083 0.279
N/L 2.29+1.25 2.00(0.11-9.80) 2.80+2.81 2.17 (1.05-36.37) z=1.527 0.127
CRP 6.75+3.83 5.00 (0.70-21.44) 9.24£11.46 5.90(0.70-110.0) z=1.905 0.057
P/L 147.41£57.93 144.52 (62.8-418.5) 152.01£71.15 138.1 (38.4-808.5) z=0.248 0.804
Albumin 4.45+0.31 4.50 (3.60-5.10) 4.35+0.52 4.50 (1.00-5.90) z=0.918 0.358
GPS 0.08+0.27 0.0 (0.0-1.0) 0.18+0.41 0.0 (0.0-2.0) z=1.945 0.052
PNi 154.47+43.13 144.5 (77.5-332.0) 146.05+34.03 145.5 (54.5-233.0) z=1.055 0.291
iPi 3.62+3.78 2.81(0.22-25.84) 8.18£21.72 3.54(0.28-212.14) z=2.746 0.006

n; hasta sayisi: Ort+SS; ortalama#standart sapma: Min-Max; minimum-maksimum; EIN: Endometrial intraepitelyal Neoplazi; G1 : Grade 1 Endometrioid Endometrial
Adenokarsinom; z: Mann Whitney U Test Istatistigi; t: Bagimsiz Orneklem t Test istatistigi; N/L: Nétrofil/Lenfosit Orani ;P/L: Platelet/Lenfosit Orani; GPS: Glasgow Prognostic

Skor; PNI: Prognostic Nutrisyonel indeks ;iPi: Inflamatuar Prognostik indeks
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EIN: Endometrial intraepitelyal Neoplazi; G1: Grade 1 Endometrioid Endometrial Adenokarsinom

Sekil 1. Parametrelerin gruplara gore dagilimi
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TARTISMA

Endometrium kanseri gelismis ilkelerde kadinlarda en fazla tani
alan jinekolojik kanserdir. Hem gevresel hem de hastaya 6zgi risk
faktorleri sebebiyle insidansi artmaktadir. Tanida semptomatik
hastalarda ultrasonografi, MR gibi non invaziv yontemler yardimci
olsa da esas tanisi histopatolojik olarak konulmaktadir.

Kanser ve inflamasyonun iliskisini gosteren calismalar o6zellikle
son yillarda artis gostermektedir. inflamasyon belirtecleri olarak
hastalarin periferik vendz kanindan alinan orneklerde saptanan
hematolojik parametrelere vurgu yapiimaktadir (14).

Yas, endometrial hiperplazi ve endometrial kanser igin yas onemli
bir risk faktoriidiir. Galismamizda endometrium kanseri tanisi alan
hastalarin %80’ i 55 yas (zeri postmenopozal kadinlardi. Ural ve
ark. (15) calismasinda yas, endometrium kanseri ve endometrial
hiperlazi saptanan gruplar arasinda anlamli bir degisken olarak
bulundu (p<0.001). Calismamizda benzer sekilde EIN ve grade
1 endometrioid endometrial adenokanserli hastalari arasinda
yas acisindan istatistiksel anlamli farkhilik vardi (p<0.001). EIN
grubundaki hastalarin, GI endometrioid endometrial adenokanser
olgularindan daha gen¢ yasta tani almasi giincel literatiir ile
uyumludur.

Kanser gelisimi sonrasinda gelisen inflamatuar yanit ve bununla
iliskili salinan sitokinler araciligiyla, hastalarda nétrofil sayisinda
artma, lenfosit sayisinda azalma, platelet sayisinda ve boyutunda
artma gozlenebilmektedir. Yapilan calismalarda ndtrofil/lenfosit
oraninin ve platelet/lenfosit oraninin, inflamasyonun glclii
bir gostergesi ve malignite acisindan prediktif dederi oldugu
belirtiimektedir. inflamasyon ve kanser arasindaki iliskinin
aydinlatiimasi sonrasi birgok ¢alismada bu parametreler ile kanserin
tanisi ve prognozu iizerine calismalar yapiimistir.

Ural ve ark. (16) calismasinda endometrium kanseri grubunda
endometrial hiperplazi grubuna kiyasla nétrofil/lenfosit orani(NLO)
acisindan anlamli farklilik tespit etti (p= 0.024). Galismamizda NLO
grade 1 endometrioid endometrial kanser grubunda daha yiiksekti
ancak EIN grubuna kiyasla NLO agisindan anlamli farkhilik yoktu.

Kronik inflamasyon sonucunda kanserli hastalarda azalmis PLO
dederleri gorilmektedir (17). Acmaz ve ark.(18) PLO acisindan
endometrium kanserli hasta grubuna kiyasla endometrial hiperplazili
hasta grubunda istatistiksek olarak anlamli farklilik buldu(p< 0.001).
Aksine Ural ve ark.” nin (15) ¢alismasinda endometrium kanserli
hasta grubuna kiyasla endometrial hiperplazili hasta grubunda
istatistiksek olarak anlamli farkllik yoktu. Bizim g¢alismamizda
da grade 1 endometrioid endometrial kanser grubuna kiyasla EIN
grubunda PLO agisindan anlamli farkliik saptanmadi (p= 0.804).

Temur ve ark.(18) NLO’ nun kanserli hastalarda sagkalim igin
prognostik bir faktér oldugu belirlenmis, ayrica NLO ve PLO’ nun
endometrial kanserde lenf nodu tutulumu ve serviks invazyonu icin
prediktif bir deger oldugu saptanmistir.

Glasgow Prognostik Skor(GPS)' un kolon ve rektum kanseri
rezeksiyonu sonrasi genel ve hastalija 6zgi sagkalim siresini
predikte etmedeki dnemi bazi calismalarda gosterildi (19). Saijo
ve ark.(20) GPS’nin endometrium kanseri olan hastalarda tiimor
evresi ve miyometrial invazyon agisindan istatistiksel olarak anlamli
oldugunu buldu (sirasiyla p= 0.001, p=0.016). Galismamizda bunun
aksine GPS’i agisindan grade 1 endometrioid endometrial kanser
grubuna kiyasla EIN grubunda istatistiksek olarak anlamli farklilik
yoktu (p= 0.052).

Kim ve ark.(21) endometrium kanseri cerrahisi dncesinde yiiksek
PNi'ye sahip hastalarda, diisik PNi’ye sahip hastalara kiyasla
kansere dzgii 6liim oraninin daha diisiik oldugunu gosterdi. Haraga
ve ark.(22) da diisiik PNi degerlerinin serviks kanserinde kotil
prognoz ile iliskili oldugunu gosterdi. Calismamizda ise EIN grubunda
daha yiiksek PNi degerleri saptanmis olmasina ragmen, prognostik
gostergeyi kanserogeneze uyarlama konusunda literatiire uyumiu
sonuglar elde edilememistir (p=0.291).

Dirican ve ark.(11) diisiik iPi ile karsilastirldiginda yiiksek iPi
degerlerinin ileri yas, daha biiyiik timor boyutu, yiiksek lenf nodu
tutulumu, uzak metastaz, ileri evre ve kot performans durumu
ile iliskili oldugunu buldu. Yiiksek iPi degerlerinde progresyonsuz
sagkalim degeri anlamli olarak diisiiktii (p <0.001). Erdogan ve ark.
(23) hormon reseptor pozitif olan metastatik meme kanserlerinde
progresyonsuz sa§ kalimin yiiksek IPi degerlerine sahip hasta
grubunda daha az oldugu buldu. Calismamizda benzer sekilde
grade 1 endometrioid endometrial adenokarsinom grubunda iPi
yiiksekligi istatistiksel olarak anlamlydi (p= 0.006).

Calismamizin retrospektif olmasi temel sinirlayici faktordar. Tek
merkezden verilerin toplanmasi, patoloji verileri igin nihai raporlarin
kullanilmasi, genis hasta érneklemine sahip olmasi ise ¢alismanin
avantajlaridir.

SONUC

Calismamizin sonucunda ve giincel literatiir tecriibesinde, sistemik
inflamatuar belirteclerin teorikte gosterilen faydasina ragmen, bu
belirteclerin glinliik calisma pratigimizde henliz yer edinemedigini
gozlemlemekteyiz. Uzerinde caligilan sistemik  inflamatuar
belirteclerin kapsami ve igerik tanimlamalarinin daha kapsamli
calismalar ile netlestirilmesi gerekmektedir.
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Yazar Katkilar
Yazarlann calismadaki katki oranlar esittir.

Destek
Calisma herhangi bir destek almamistir.

Cikar Catismasi Beyani
Calisma kapsaminda yazarlar arasinda, herhangi bir kurum veya Kisi ile gikar
catismasl bulunmamaktadir.
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ABSTRACT

Aim: This study aims to compare the clinicopathological characteristics and
oncologic outcomes of patients with vanishing endometrial cancer (VEC) and
superficial endometrial cancer (SEC).

Materials and Methods: A retrospective analysis was conducted on 130
patients diagnosed with stage IA endometrial cancer who underwent surgery
at Bagkent University School of Medicine from 2007 to 2023. Data including
age, body mass index (BMI), histopathological type, lymphovascular space
invasion, and survival outcomes were collected. Statistical analyses were
performed using IBM SPSS version 25.0.

Results: Among the 130 patients, 40 (30.8%) had VEC and 90 (69.2%) had
SEC. The median age was 55 years, and the median follow-up was 74.5
months. The 5-year DFS and OS rates were 99.2% and 97.5%, respectively,
with no significant differences between the groups. Patients with VEC were
younger and had a lower mean BMI compared to those with SEC. Rates of
endometrial intraepithelial neoplasia and hyperplasia were similar across the
groups.

Conclusion: VEC is a rare entity that requires surgical intervention, as
a significant proportion of patients exhibit hyperplasia or EIN in surgical
specimens. The comparable survival outcomes for VEC and SEC suggest
that current management strategies can yield favorable prognoses for both,
emphasizing the need for careful monitoring to avoid undertreatment of VEC
cases.

Keywords: Vanishing endometrial cancer, early-stage, superficial endometrial
cancer, residual endometrial cancer, survival

0z

Amac: Bu calismanin amaci, kaybolan endometrial kanser (KEK) ve yiizeyel
endometrial kanser (YEK) hastalarinin klinikopatolojik 6zelliklerini ve onkolojik
sonuglarini karsilastirmaktir.

Gerec ve Yontemler: 2007-2023 yillari arasinda Baskent Universitesi Tip
Fakiiltesi’'nde ameliyat olan evre IA endometrial kanser tanisi almis 130 hasta
lizerine retrospektif olarak analiz edilmistir. Yas, viicut kitle indeksi (VKi),
histopatolojik tiir, lenfovaskiiler alan invazyonu ve sagkalim sonuglari gibi
veriler toplanmistir. Istatistiksel analizler IBM SPSS siiriim 25.0 kullanilarak
yapilmistir.

Bulgular: Toplam 130 hastadan 40’inin (30.8%) KEK, 90’inin (69.2%) ise YEK
oldugu tespit edilmistir. Medyan yas 55 yil olup, medyan takip siiresi 74.5
aydir. Bes yillik hastaliksiz sagkalim ve toplam sagkalim oranlari sirasiyla
%99.2 ve %97.5 olup, gruplar arasinda anlaml bir fark bulunmamistir. KEK
hastalarinin, YEK hastalarina kiyasla daha geng ve daha diisiik ortalama VKi'ye
sahip oldugu belirlenmistir. Endometrial intraepitelyal neoplazi ve hiperplazi
oranlari gruplar arasinda benzer orandadir.

Sonug: KEK, cerrahi miidahale gerektiren nadir bir durumdur, ¢iinkii hastalarin
onemli bir kisminda cerrahi drneklerde hiperplazi veya EIN tespit edilmektedir.
KEK ve YEK icin karsilastirilabilir sagkalim sonuclar, mevcut yonetim
stratejilerinin her iki grup icin de olumlu prognoz sagladigini gostermektedir;
bu nedenle, KEK vakalarinda yetersiz tedaviden kaginmak icin yakin takip
gerekmektedir.

Anahtar Kelimeler: Kaybolan endometrial kanser, erken evre, yiizeyel
endometrial kanser, rezidiiel endometrial kanser, sagkalim
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INTRODUCTION

Endometrial cancer (EC) is the second most common gynecological
cancer, following cervical carcinoma, according to GLOBOCAN 2022
(1). The incidence of EC rising due to factors such as obesity, age,
and lifestyle changes. EC is broadly classified into two subtypes: type
1 and 2. Type 1 tumors primarily consist of endometrioid carcinoma
and are associated with unopposed estrogen stimulation, while
type 2 encompasses more aggressive histological forms, such as
serous and clear cell carcinomas (2).

Diagnosis of EC is based on pathological examination of
endometrial samples. Occasionally, no EC is found in hysterectomy
specimen despite a definitive diagnosis of cancer in endometrial
biopsy specimen; this phenomenon is referred to as vanishing
endometrial cancer (VEC) (3-5). Vanishing carcinoma is a rare entity
characterized by significant cytological atypia with minimal tumor
volume, first described in 1995 by Goldstein et al. in the context
of prostate cancer (6). Additionally, superficial endometrial cancer
(SEC) describes localized disease confined to the endometrium.

Despite the growing body of literature surrounding these
malignancies, notable gaps exist in comparative studies that
thoroughly investigate the clinical and pathological features
influencing patient outcomes. Given the distinct trajectories of type
1 and 2 EC, understanding the differences between VEC and SEC
could have significant implications for treatment and prognosis.
Therefore, this study aimed to compare SEC and VEC in terms of
clinicopathological factors and to demonstrate oncologic outcomes
between the two groups.

MATERIALS AND METHODS

Patients with EC who underwent surgery in Baskent University
School of Medicine, Department of Obstetrics and Gynecology
were retrospectively investigated from 2007 to 2023. The
study was approved by Baskent University Institutional Review
Board (KA23/192). Data including age, histopathological type,
chemotherapy administration, comorbid diseases, parity, body
mass index (BMI), menopausal status, presence of p53 mutation,
lymphovascular space invasion (LVSI), recurrence and survival
patterns were collected from the patient files and hospital data.

Preoperative endometrial samples for the diagnosis of EC were
obtained via using 3 different instruments: dilatation and curettage
(D&C), hysteroscopic biopsy, and pipelle biopsy. In D&C, the cervix
is dilated, and uterus is scraped with a sharp curette and aspirated
with a Karman cannula. In hysteroscopy, the tissue samples are
collected using a thin, flexible telescope. The pipelle method

employs a suction mechanism and requires no cervical dilation.
Histopathological examinations were conducted by 2 gynecologic
pathologists according to current guidelines.

Inclusion criteria consisted of patients who underwent total
abdominal hysterectomy (TAH) and/or bilateral salpingo-
oophorectomy (BSO) at Baskent University Ankara Hospital,
with stage 1A EC confined to the endometrium and no lymphatic
metastasis. Both type 1 and type 2 EC patients were included,
with type 1 referring to endometrioid adenocarcinoma and type
2 1o serous, clear cell, and mixed carcinomas. Patients exhibiting
myometrial invasion, cervical involvement, or distant metastasis
were excluded. Additionally, those who received radiotherapy,
chemotherapy, and fertility-sparing treatment between diagnosis
and hysterectomy were also excluded.

Statistical analysis was conducted using IBM SPSS ver. 25.0 for
Windows. Categorical variables were described as percentages,
while continuous variables were presented as means and medians.
Fisher's Exact test and Chi-Square tests were utilized when
appropriate. The Kaplan-Meier survival test assessed disease-free
survival (DFS) and overall survival (0S). A P-value less than 0.05
was deemed statistically significant.

RESULTS

A total of 134 patients were investigated retrospectively, with
130 patients included in this study. The median age was 55.0
years (range:33-87). The median follow-up was 74.5 months
(range:1-192). Forty patients (30.8%) had VEC, while 90 patients
(69.2%) had SEC. Demographic characteristics of the patients
between groups are presented in Table 1.

Seventy-three patients (56.2%) presented with postmenopausal
bleeding, followed by abnormal uterine bleeding (n:39, 30.0%).
Sixty-five patients (50.0%) had tumor arising in polyps. Disease
characteristics of the patients between groups are summarized in
Table 2.

A total of 121 patients (93.1%) underwent lymph node dissection,
while 9 patients (6.9%) had only TAH-BSO. The mean number of
lymph nodes extracted was 38.4 (range:8-73). Seven patients (5.4%)
received adjuvant chemotherapy. Most patients in both groups had
type 1 EC (85.0% and 82.2%, respectively; p: 0.317). Surgical and
tumor characteristics between groups are detailed in Table 3. The
5-year DFS and 0S were 99.2% and 97.5%, respectively, with no
significant differences is DFS or OS noted between groups (p: 0.157
and 0.218, respectively). The Kaplan-Meier survival plots for DFS
and 0S are illustrated in Figure 1.
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Table 1. Characteristics of the Patients

Vanishing (n:40) Superficial (n:90) P
Age, median (years) 55.5(33-77) 57.0 (34-87) 0.036
Parity, mean 2.84(0-9) 2.78 (0-11) 0.899
Menopausal Status
Yes (%) 16 (40.0) 23(25.6) 0103
No (%) 24 (60.0) 67 (74.4) )
BMI, mean (kg/m?) 30.3 (22.2-47.3) 34.0(19.6-68.1) 0.046
Follow-up, median (months) 98.0 (42-192) 71.0 (1-174) 0.007
Abbreviations: BMI: Body-mass index
Table 2. Disease Characteristics of the Patients
Vanishing (n:40) (%) Superficial (n:90) (%) P
Complaint
PMB 16 (40.0) 57 (63.3)
AUB 14 (35.0) 25(27.8)
Pain 1(2.5) 2(2.2)
Discharge 0(0.0) 4(4.4) 0.000
None 7(17.5) 0(0.0)
Missing 2(5.0) 2(2.2)
Tumor Size, mean cm 1.72(0.3-4.8) 2.47 (0.0-8.5) 0.117
Tumor Arising in Polyp
Yes 20 (50.0) 45 (50.0)
No 20 (50.0) 40 (44.4) 0.145
Missing 0(0.0) 5(5.6)
Non-tumor Endometrium
Normal 13(32.5) 44 (48.9)
EIN 8(20.0) 27 (30.0) 0.727
Non-atypical Hyperplasia 3(7.5) 17 (18.9)
Missing 16 (40.0) 2(2.2)
Time Interval*, median, days 16.0 18.0 0.55
Abbreviations: EIN: Endometrial intraepithelial neoplasia
*Time interval between biopsy and surgery.
Survival Functions Survival Functions
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Figure 1. DFS and OS plots of VEC vs SEC

Abbreviations: DFS: Disease-free survival, OS: Overall survival, VEC: Vanishing endometrial cancer, SEC: Superficial endometrial cancer
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Table 3. Surgical and Tumoral Characteristics of the Patients

Vanishing (n:40) (%) Superficial (n:90) (%) P

Surgery

TAH-BSO 2(5.0) 7(7.8) 0,630

TAH-BSO+LND 38(95.0) 83(92.2) :
Histology

Endometrioid 34 (85.0) 74 (82.5)

Serous 3(7.5) 10(11.7)

Clear 1(2.5) 3(3.3) 0612

Carcinosarcoma 1(2.5) 0(0.0) ’

Mixed 1(2.5) 2(22)

Undifferentiated 0(0.0) 1(1.7)
Adjuvant Treatment

Yes 1(2.5) 6(6.7)

No 39(97.5) 84(93.3) 0603
Type

| (Endometrioid) 34 (85.0) 74 (82.2) 0317

Il (Serous, Clear cell, Mixed) 6 (15.0) 16(17.8) ’
P53 mutation

Negative (5.0) 2(2.2)

Positive (5.0) 9(10.0) 0.520

Wild type (2.5) 5(5.6)

Missing 35(87.5) 74 (82.2)
LVSI

Negative 40 (100.0) 89 (98.9) 1,000

Positive 0(0.0) 1(1.1) ’
No of LNs, mean (range) 39.7 (12-71) 37.7 (8-73) 0.425

Abbreviations: TAH: Total abdominal hysterectomy, BSO: Bilateral salpingooophorectomy, LND: Lymph node dissection, No of LNs: Number of lymph nodes

DISCUSSION

This study presents a comprehensive retrospective analysis of 130
patients diagnosed with stage IA EC, comprised of 40 with VEC
and 90 with SEC. The demographic and disease characteristics
demonstrate a significant cohort with varied presentations,
predominantly experiencing postmenopausal and abnormal uterine
bleeding, underscoring the need for vigilance in diagnosing EC
among postmenopausal women. Patients in the VEC group were
younger and exhibited lower BMI. Comparing the clinicopathological
outcomes between the groups the tumor size, presence of polyp,
and time interval between diagnosis and surgery were similar.
Endometrial intraepithelial neoplasia (EIN) and hyperplasia rates
were similar between groups. The 5-y DFS and OS were also similar
between groups.

Patients in the VEC group were younger. This aligns with recent
studies indicating that patients with vanishing cancer are often
younger (3). Notably, the mean BMI in the VEC group was also
lower, raising questions about the interplay between obesity,
estrogen production, and cancer progression. As we know type 1
EC is estrogen dependent and being overweight may contribute to

the invasion rate of cancer by causing excessive estrogen secretion
from adipose tissue (2). This may be the cause of lower BMI value
in VEC group.

The results indicate impressive survival rates, with a 5-year 0S of
97.5% and a DFS of 99.2%, highlighting the favorable prognostic
outlook for early-stage EC when managed through appropriate
surgical interventions. Importantly, no significant differences in DFS
or OS were noted between the two types. A recent study reported
similar survival with our study (7). The lack of significant differences
in DFS or 0S between two types suggests that the current
treatment paradigms for both VEC and SEC may yield comparable
outcomes, which could challenge existing notions regarding the
aggressiveness or treatment needs of VEC.

Our findings support existing literature regarding the efficacy
of lymph node dissection in enhancing staging accuracy as
evidenced by most patients undergoing this procedure (8). The low
incidence of adjuvant chemotherapy (5.4%) reinforces the common
management approach for early-stage diseases, which typically
involves surgical intervention as the primary strategy.
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The similar rates of endometrial intraepithelial neoplasia (EIN)
and hyperplasia between groups — ranging from 30% to 50% in
hysterectomy specimens — suggest that hysterectomy may be
warranted even in patients classified as having vanishing tumors.
This is further supported by findings from another study reporting
high rates of endometrial hyperplasia with atypia among VEC
patients (76.2% endometrial hyperplasia with atypia, and 4.8%
endometrial hyperplasia without atypia) (3).

This study is subject to several limitations inherent in retrospective
designs, including biases in patient selection and limited
generalizability due to the single institution setting. Furthermore,
the small sample size of VEC patients limits the statistical power to
derive broader conclusions. The absence of molecular analysis in
many cases is another drawback.

To the best of our knowledge, this study demonstrates one of
the largest cohorts with over six years of median follow-up for
VEC, allowing for a comparative evaluation of clinicopathological
characteristics and and survival outcomes between VEC and SEC.

In conclusion, while vanishing endometrial cancer remains a rare
entity, it necessitates hysterectomy due to the high incidence of
hyperplasia or EIN in the surgical specimens. Furthermore, the
absence of EC in these specimens may lead both clinicians and
patients to underestimate the disease, potentially resulting in
undertreatment or insufficient follow-up.
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ABSTRACT

Aims: To evaluate the intraoperative and postoperative outcomes of the patients
underwent interval cytoreduction and hypertermic intraperitoneal chemotherapy

Materials and Methods:This retrospective study included 23 patients who underwent
cytoreductive surgery with HIPEC for high-grade serous ovarian cancer between
December 2021 and September 2023 at our gynecologic oncology unit. HIPEC was
performed using cisplatin at a dose of 100 mg/m?, with continuous perfusion at 42°C
for 90 minutes. Clinical characteristics, including age, comorbidities, preoperative CA-
125 levels, and surgical details, were collected. Intraoperative parameters such as the
extent of resection, anesthesia duration, transfusions, and urine output were analyzed.
Postoperative complications, including acute renal insufficiency (ARI), were evaluated
using daily creatinine measurements. Statistical analyses were conducted using SPSS
25, with continuous variables presented as mean + standard deviation or median (range).

Results: The mean age of patients was 61 + 10 years, and 78.6% were postmenopausal.
The median gravida and parity were 3 (range: 2—7). 69.6% had ascites, with a median
volume of 1000 mL (0-3000 mL). The median peritoneal carcinomatosis index (PCl) score
was 14 (6—28). Neoadjuvant chemotherapy was administered to 91.3% of patients, with
a median interval of 31.6 + 4.6 days between NACT and surgery. The most common
procedures performed included omentectomy (100%), colonic resection (13%), small
bowel resection (8.7%), and splenectomy (21.7%). The median operation time was
316 minutes, and the median intraoperative bleeding was 400 mL (300-1000 mL). The
median hospital stay was 10 days (5-19). Acute renal insufficiency (ARI) occurred in
21% of patients, while other complications included ileus (13%), wound infection (17%),
and atelectasis (21%). Median creatinine levels were 0.8 mg/dL on Postoperative Day
1, 1.1 mg/dL on Postoperative Day 2, and 0.9 mg/dL on Postoperative Day 3, indicating
a transient postoperative rise in renal dysfunction. All patients who required renal
replacement therapy had received cisplatin-based HIPEC at a dose of 100 mg/m2. The
median urine output during HIPEC was 400 mL, suggesting the need for close renal
monitoring.

Conclusion:Cytoreductive surgery with HIPEC in ovarian cancer is a feasible option for
advanced ovarian cancer with acceptable renal and surgical morbidity

Keywords: Ovarian cancer, interval cytoreduction, hyperthermic intraperitoneal
chemotherapy

0z

Amag: Intetval sitorediiksiyon ve hipertermik intraperitoneal kemoterapi (HIPEC)
uygulanan hastalarin intraoperatif ve postoperatif sonuglarini degerlendirmek.

Gerec ve Yontemler: Bu retrospektif calismaya, Aralik 2021 ile Eylil 2023 tarihleri
arasinda jinekolojik onkoloji birimimizde yiiksek dereceli seréz over kanseri nedeniyle
sitorediiktif cerrahi ve HIPEC uygulanan 23 hasta dahil edildi. HIPEC, 100 mg/m? dozunda
sisplatin ile 42°C’de 90 dakika boyunca siirekli perfiizyon seklinde uygulandi. Hastalarin
klinik ozellikleri (yas, ek hastaliklar, preoperatif CA-125 seviyeleri ve cerrahi detaylar)
kaydedildi. Yapilan cerrahi islemler, anestezi siiresi, kan transfiizyonu gereksinimi ve idrar
cikisi bilgilerine ulasildi. . Postoperatif komplikasyonlar, dzellikle akut bobrek yetmezligi
(ABY), giinliik kreatinin 6lgiimleri ile degerlendirildi. Istatistiksel analizler SPSS 21
kullanilarak yapildi; siirekli degiskenler ortalama + standart sapma veya medyan (min—
maks) olarak sunuldu.

Bulgular: Hastalarin yas ortalamasi 61 + 10 yil olup, %78,6’sI postmenopozaldi.
Medyan gravida ve parite sirasiyla 3 (2—7) idi. Hastalarin %69,6’sinda asit mevcuttu ve
medyan hacmi 1000 mL (0-3000 mL) olarak olgtildii. Medyan peritoneal karsinomatoz
indeksi (PCl) 14 (6-28) idi. Neoadjuvan kemoterapi hastalarin %91,3’line uygulanmis
olup, cerrahi ile neoadjuvan kemoterapi arasindaki medyan siire 31,6 + 4,6 giindi. En
sik uygulanan cerrahi islemler omentektomi (%100), kolonik rezeksiyon (%13), ince
bagirsak rezeksiyonu (%8,7) ve splenektomi (%21,7) idi. Medyan operasyon siiresi
316 dakika, medyan intraoperatif kanama miktari ise 400 mL (300-1000 mL) olarak
kaydedildi. Postoperatif olarak, medyan hastanede kalis siiresi 10 giindii (5-19). Akut
bobrek yetmezligi (ABY) %21 oraninda goriiliirken, diger komplikasyonlar arasinda ileus
(%13), yara enfeksiyonu (%17) ve atelektazi (%21) yer aldi. Medyan kreatinin seviyeleri
postoperatif 1. giinde 0,8 mg/dL, 2. giinde 1,1 mg/dL ve 3. giinde 0,9 mg/dL olarak
dlciildi ve postoperatif donemde gegici bir bdbrek fonksiyon bozuklugunu gésterdi. Renal
replasman tedavisi gerektiren tim hastalar 100 mg/m? dozunda sisplatin bazli HIPEC
almisti. Medyan intraoperatif idrar ¢ikisi 400 mL olup, bu durum bébrek fonksiyonlarinin
yakindan izlenmesi gerekliligini gostermektedir.

Sonug: Over kanseri tedavisinde interval sitorediktif cerrahi ve es zamanl sicak
intraperitoneal kemoterapi kabul edilebilir renal ve cerrahi morbidite ile iliskili bir tedavi
yontemidir.

Anahtar Kelimeler: Over kanseri, sicak intraperitoneal kemoterapi, interval
sitorediiksiyon
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INTRODUCTION

Ovarian cancer is one of the gynecological malignancies that is
typically diagnosed at an advanced stage (1). The main reasons for
the lack of early diagnosis are the absence of an effective screening
method and the asymptomatic nature of the disease in its early
stages (2). As with all cancer types, treatment becomes more
complicated as the disease progresses. Given that the majority
of ovarian cancer cases are diagnosed at an advanced stage, a
multimodal treatment approach is often required rather than a
single treatment modality (3).

For many years, the cornerstone of ovarian cancer treatment
has been surgery aimed at achieving optimal cytoreduction,
which remains the most effective therapeutic intervention (4).
The maximum benefit of surgical treatment can only be achieved
when optimal cytoreduction is accomplished. In cases where
optimal surgery cannot be performed, the use of neoadjuvant
chemotherapy followed by interval cytoreduction has been
shown to provide benefit if a good response is achieved with
chemotherapy (4, 5).

Hyperthermic intraperitoneal chemotherapy (HIPEC) is utilized
in ovarian cancer to enhance the efficacy of chemotherapy by
targeting tumor cells on the peritoneal surfaces with higher
drug concentrations (6). Although the benefit of HIPEC has been
demonstrated in some studies, particularly in interval cytoreduction
following neoadjuvant chemotherapy, many studies have failed to
show a significant advantage (7). Complications associated with
HIPEC, such as nephrotoxicity and the risk of intestinal anastomotic
leakage, are significant concerns that need to be addressed.Current
literature on HIPEC provides no definitive recommendations,
emphasizing the need for further research to establish its role in
ovarian cancer treatment (8).

In light of this information, the aim of our study was to evaluate
the intraoperative and postoperative outcomes associated with
HIPEC in patients who underwent interval cytoreduction for
ovarian cancer.

MATERIAL AND METHOD

This retrospective study was conducted after obtaining institutional
review board approval. Data from patients treated for ovarian
cancer between 2021 and 2023 were reviewed. Patients with
histopathologically confirmed high-grade serous ovarian cancerwere
included, while those with mucinous carcinoma, pseudomyxoma
peritonei, or non-gynecologic peritoneal carcinomatosis were

excluded from the analysis. Patient records were retrieved from
the hospital database. All samples were evaluated by experienced
gynecopathologists to confirm the diagnosis.

Patients who underwent primary cytoreduction were excluded from
the study. For patients deemed unsuitable for primary cytoreduction
three cycles of platinum-based neoadjuvant chemotherapy were
administered. Chemotherapy response was assessed using imaging
modalities and CA-125 tumor marker levels. Patients who showed
no response to chemotherapy were considered inoperable and
continued with systemic chemotherapy and excluded from the
study. Conversely, patients with a favorable chemotherapy response
underwent interval cytoreduction surgery within 20 to 30 days after
completing the three chemotherapy cycles included to the study.

All interval cytoreduction procedures began with an exploratory
laparotomy via a midline xiphoid-to-pubic incision. Surgical
exploration was performed to assess the extent of disease,
and any patient with tumor involvement of the small intestine
root, pancreatic head, or residual tumor at the celiac trunk level
following chemotherapy was not subjected to further surgical
resection. For all other patients, the procedure commenced with
a parietal peritonectomy. The parietal peritoneum was separated
extraperitoneally from the fascia transversalis. The liver and
spleen were mobilized to allow diaphragmatic peritonectomy.
Parietal peritonectomy was extended caudally, and in cases with
tumor involvement of the pelvic peritoneum, uterus, adnexa, or
rectosigmoid colon, en bloc resection was performed, including the
affected segment of the colon. In cases where tumor implants were
detected on the small intestine mesentery, visceral peritonectomy
was performed. When intestinal resections were performed,
intestinal anastomoses were routinely carried out, even when
HIPEC was planned.

Four chemotherapy infusion catheters and a temperature probe
were inserted into the abdominal cavity. HIPEC was administered
after the closure of all abdominal layers to ensure a contained
perfusion environment. Cisplatin was used at a dose of 100 mg/m2,
diluted in 3000-4000 mL of isotonic saline solution. The procedure
was performed using the Belmont Hyperthermic Intraperitoneal
Perfusion System (Belmont Instrument Corporation, Billerica, MA,
USA), which maintained the inflow temperature of the perfusate at
42°C through afferent ports. The HIPEC procedure was performed
for 90 minutes, with urine output closely monitored throughout the
process to assess renal function and fluid balance.

Comprehensive data were collected from the hospital records
and demographic characteristics including age, gravida, parity,
menopausal status, and body mass index, comorbidities, pre-HIPEC
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CA-125 levels, the interval between neoadjuvant chemotherapy
and interval cytoreduction, ECOG performance score, ASA score,
presence and volume of ascites, details of surgical procedures
including colon or small bowel resections, number of anastomoses,
omentectomy, splenectomy, and lymphadenectomy), intraoperative
parameters including duration of surgery and anesthesia, estimated
blood loss, and transfusion requirements), and postoperative
outcomes including hospital stay, daily creatinine monitoring, and
complications.

All statistical analyses were performed using IBM SPSS Statistics
for Windows, Version 21.0 (IBM Corp., Armonk, NY, USA). Continuous
variables were summarized as mean = standard deviation (SD) or
median (range), depending on the data distribution, which was
assessed using the Shapiro-Wilk test. Categorical variables were
presented as frequency (percentage).

RESULTS

The study included a total of 23 patients with a mean age of 6110
years. The median gravida and parity values were 3 (2-7). Among
the participants, 78.6% were postmenopausal, with a median
menopausal age of 51 years. The median height and weight of the
patients were 160 cm (153-170) and 79 kg (42-114), respectively,
with a median BMI of 30 (17-45) Table 1 showed patients
characteristics of the patients that underwent cytoresuctive surgery
and HIPEC.

At least one of the comorbidities including diabetes (30.4%) and
hypertension (26%) was present. One patient (2.7%) had a history
of nephrolithiasis, and one patient (2.7%) had a history of breast
cancer. The median preoperative CA-125 level was 824 (26-
10,000). Neoadjuvant chemotherapy was administered to 91.3%
of the patients, with a median interval of 31.6+4.6 days between
NACT and surgery. The majority of patients (91.3%) showed a
partial response, while 8.7% had a complete response. Preoperative
diagnosis was established by tru-cut biopsy (30.4%), laparoscopic
biopsy (21.7%), or other methods (21.6%) (Table 1).

Asciteswas presentin69.6% (n:16) of patients, withamedian volume
of 1000 mL (0-3000 mL). The median peritoneal carcinomatosis
index (PCl) score was 14 (6-28). Colonic resection was performed
in 13%, small bowel resection in 8.7%, and anastomosis in 13%
of the patients. Appendectomy was required in 47.9%, while
omentectomy was performed in all patients (100%). Splenectomy
was required in 21.7% of the patients. The median anesthesia
duration was 406 minutes (275-646), and the median operation
time was 316 minutes (185-556). The median intraoperative blood

Table 1. Clinical and Demographic Characteriscs of Patient that

undervent Cytoreduction and HIPEC

Variable Data

Age 6110
Gravida 3(2-7)
Parity 3(2-7)
Menapause

Premenaposal 3(22,4%)

Postmenaposal 1(78,6%)
Manaposal age 51 (4-61)
Height 160 (153-170)
Weight 79 (42-114)
BMI 30 (17-45)
Comorbidity

None 9 (24.3%)

Yes 14 (378%)
Comorbidities

Nefrolithiasis 1(2.7%)

Diabetes 7 (30.4%)

Hypertension 6 (26%)

Breast Cancer 1(2.7%)
Cal25 824 (26-10000)
Diagnostic Laparoscopy

No 14 (60.9%)

Yes 9 (24.3%)
Preoperative Diagnosis

Tru-cut biopsy 7 (30,4%)

Laparoscopic biopsy 5(21,7%)

Other 8(21.6%)
Neoadjuvant Chemotherapy

No 2(8.7%)

Yes 21 (91.3%)
Time between NACT and Surgery 31.6x4.6
Response to NACT

Partial response 21(91,3%)

Total response 2 (8.7%)
ECOG Perfomance Score

1 15 (65.2%)

2 8(34.8%)
ASA Score

1 3(13%)

2 18 (91.3%)

3 3(8.7%)

loss was 400 mL (300-1000), and the median transfusion of red
blood cells (RBC) and fresh frozen plasma (FFP) was 2 units (0-4)
each. Table 2 showed intraoperative characteristics of the patients.

Postoperative pathological analysis revealed that 78.6% of the
patients underwent lymphadenectomy due to palpable lymph
nodes. The majority of tumors were grade 3 (91.3%), and the
median number of resected pelvic and paraaortic lymph nodes
was 16 (0-40) and 19 (0-37), respectively. Metastasis was detected
in 0-7 pelvic lymph nodes and 0-10 paraaortic lymph nodes. The
median hospital stay was 10 days (5-19) (Table 3).
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Table 2. Intraoperative findings

Table 3. Postoperative pathological data of patients that

underwent Cytoraduction and HIPEC aa
Variable Data
Ascites Variable Data
None 7(30.4%) Lympadenectomy
Y 16 (69.6%
e (65.6%) None 5 (21,4%)
The amount of ascites 1000 (0-3000) Palpable 19 (78,6%)
PClI Score 14 (6-28)
- - Grade
Colonic resection 2 2(8.7%)
None 20 (87%) 3 21 (91 .3%)
Yes 3(13%)
Small Bowel Resection Pelvic Lymph node 16 (0-40)
\l;letzne 21 2(9223;;3 Paraaortic Lymph node 19 (0-37)
Anastomosis Pelvic lymph nod metastasis 0(0-7)
None 20 (87%)
Yes 3(13%) Paraaortic Lymph node metastasis 0(0-10)
Number of Anastomosis Hospital Stay 0(5-19)
1 2 (66%)
2 1(33%) Complications
Appendicectomy Intestinal perforation 1(4.3%)
None 12(521%) lleus . 3(13%)
Yes 11 (47.9%) Wound Infection 4 (17%)
- - Deep venous thrombosis 1(4.3%)
Diaphragma stripping 14 (100%) Acute renal Insufficiency 5(21%)
Torocal tube placement - Atelektasis 5(21%)
. ARDS 1(4.3%)
Omentectomy 23 (100%) Myocardial Infarctus 1(4.3)
Splenectomy
None 18(78.3)
Yes 5(21.7%)
Anesthesia Time 406 (275-646) Creatinine Levels Over Time
Operation Time 316 (185-556) 35 @ Median [
X Minimum
Transfusion of RBC 2(0-4) 5ol M Maximum un
Transfusion of TDP 2(0-4) 5 n
- - 225 = L
Urine output during HIPEC 400 (300-1100) " " L i |
Bleeding 400 (300-1000) g 200 ! |
£1sf ! 5
. . . . . g E i i : ® °
Postoperative complications were observed in several patients. ©101 o ® o L .
The most common complications included acute renal insufficiency 0.5 ,:< x ;( X
(21%), atelectasis (21%), and wound infection (17%). lleus : : : '
.(;\o& W
W\ N

occurred in 13% of patients, while intestinal perforation, deep
venous thrombosis, acute respiratory distress syndrome (ARDS),
and myocardial infarction were each observed in 4.3% of cases
(Table 3).

Figure 1 showed the trends in creatinine levels over time, depicting
median, minimum, and maximum values at different time points.

DISCUSSION

Our study investigated intraoperative and postoperative
characteristics of the ovarian cancer patients that underwent
cytoreductive surgery and HIPEC. The fact that morbidities
associated with HIPEC do not have long-term adverse effects and

@ e @
P\ 2™ \
N O™ X O™ N
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Figure 1. Trends in creatinine levels over time

that most of them are reversible in a short time may influence the
decision-making process in favor of offering this treatment to the
patients underwent inteval cytoreduction.

Several studies have evaluated the efficacy and safety of HIPEC
in ovarian cance and reported mixed results. The OVHIPEC-1 trial
demonstrated an improvement in both progression-free and overall
survival when HIPEC was added to interval cytoreduction and and
complete resection was achieved (9). On the other hand, following
randomized studies, including the work by Lim et al., did not confirm
a survival benefit when HIPEC was used either in the primary or
interval setting (10). Furthermore, a phase Il study by Zivanovic et
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al. evaluating HIPEC with carboplatin in recurrent ovarian cancer
failed to demonstrate an improvement in overall survival compared
to surgery alone (11). The ongoing OVHIPEC-2 trial may help clarify
the role of HIPEC in the upfront setting. As our study included only the
patients underwent interval cytoreduction followed by neoadjuvant
chemotherapy the application of the procedure is correlated with
the usage of HIPEC reported in the literature.

Asystematic review by Chiva et al. reported grade 3—4 complications
in 19% of primary cases and 25% of recurrent cases, with mortality
rates ranging from 0% to 7% (12). Similarly, a meta-analysis by
Huo et al. found that mortality after HIPEC was 1.8%, comparable to
our findings(13). Although we did not report any mortality this may
be related with limited number of patients eligible for the study.
Another meta-analysis by Bouchard-Fortier et al. showed that
primary surgery plus HIPEC resulted in grade 3—4 complications in
34% of cases and an 8% rate of reoperation (14). These findings
align with existing literature that reports common complications
such as acute renal insufficiency, atelectasis, and wound infections,
with similar incidence rates.

The variation in results across these studies can be attributed to
differences in patient selection, chemotherapy regimens, and
surgical expertise. Some centers have reported better outcomes
with strict patient selection criteria, particularly excluding patients
with extensive disease that cannot be optimally debulked.
Additionally, the choice of chemotherapeutic agents, HIPEC duration,
and temperature settings have varied significantly among studies,
contributing to inconsistent findings (15). In our study we applied a
standart HIPEC regimen whic was never the time below 90 minutes
indicatig more acccurate results associated with treatment. On
the other hand there is a tendency among the surgeons to cease
the HIPEC before the standart time to avoid the complications. The
studies reporting lesser complications may have used lower dose
and decreased time of application of the HIPEC treatment.

HIPEC is associated with significant perioperative morbidity
due to the extent of surgical resection required to achieve
optimal cytoreduction and the cytotoxic effects of intraperitoneal
chemotherapy. Previous studies have reported median PCI scores
ranging from 10 to 20, reflecting extensive peritoneal disease
(16, 17). The presence of ascites in up to 70% of patients and the
frequent need for additional procedures such as colonic resection
(10-25%), small bowel resection (5—15%), and splenectomy (15—
30%) have been highlighted in various studies, demonstrating the
aggressive nature of surgery required in HIPEC cases(17).

Postoperative complications such as ileus and intestinal perforation
are of particular concern, as prior research has indicated a higher

risk of anastomotic leaks when HIPEC is performed following bowel
resection . The CHIPOVAC trial, which used oxaliplatin for HIPEC, had
to be closed prematurely due to excessive rates of hemoperitoneum
(18). Additionally, renal toxicity is a well-recognized adverse effect
of HIPEC, particularly when cisplatin is used. Despite the absence of
sodium thiosulfate use in our study, nephrotoxicity rates remained
low, consistent with findings from studies that suggest optimized
perioperative hydration protocols may help mitigate this risk (19).
Other studies have reported nephrotoxicity rates as high as 48%
in some cohorts, yet our findings align with research indicating
that renal function can be preserved with adequate intraoperative
management.

Furthermore, ICU admission rates have varied across studies,
ranging from 20% to 89%, depending on the perioperative
management strategies used (17, 20). This variability suggests that
optimization of perioperative care, including fluid management and
early mobilization, may help reduce ICU stays and postoperative
morbidity.

Given the high rates of complications and the lack of consistent
survival benefit in randomized trials, HIPEC should be considered
cautiously and offered within clinical trials or high-volume
centers with expertise in ovarian cancer surgery. The Enhanced
Recovery After Surgery (ERAS) guidelines for cytoreductive surgery
recommend meticulous perioperative management to mitigate
morbidity, emphasizing fluid management, early mobilization, and
nutritional support (21). The potential benefits of HIPEC must be
weighed against its risks, particularly in patients with pre-existing
comorbidities such as renal dysfunction (22).

Our findings align with the retrospective analysis by Liesenfeld
et al., which identified cisplatin-based HIPEC regimens as a
significant contributor to HIPEC-associated nephrotoxicity. Their
study reported an ARl incidence of 31.8%, a rate comparable to our
findings (23). Notably, our results also indicate a marked increase
in creatinine levels post-HIPEC, with the most substantial rise
observed on postoperative day 2, consistent with previous reports
(24). The preclinical mouse model presented by Liesenfeld et al.
demonstrated that cisplatin, rather than hyperthermia, was the
primary driver of ARI, supporting the hypothesis that nephrotoxicity
in HIPEC is largely chemotherapy-induced rather than a direct
consequence of hyperthermic perfusion (23)

Importantly, all patients who required renal replacement therapy
had received cisplatin-based HIPEC, further emphasizing its
nephrotoxic potential (23). The high incidence of acute renal
insufficiency may be explained with the dose that we administered
to the patients was standart of 100 mg/m2. Patient selection is
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crucial when considering HIPEC, and its use should be restricted
to those likely to achieve complete cytoreduction. Some studies
have suggested that HIPEC may be more beneficial in patients
with a low tumor burden and optimal resection, whereas those
with extensive peritoneal involvement may not derive significant
survival advantages (25). In addition, although recent trials have
suggested that genetic and molecular profiling of ovarian cancer
may provide insights into which patients are most likely to benefit
from HIPEC, our study did not include genetic testing, preventing
any conclusions regarding the interaction between HIPEC efficacy
and molecular tumor characteristics (24).

The retrospective nature of our study introduces potential selection
bias. Additionally, our sample size is relatively small, limiting the
generalizability of our findings. Another limitation is the heterogeneity
in chemotherapy regimens and patient characteristics, which may
affect outcomes. Future prospective studies with standardized
HIPEC protocols and robust quality-of-life assessments are needed
to determine whether the benefits of HIPEC outweigh the risks in
select patient populations.

Despite these limitations, our study contributes to the growing
body of literature on HIPEC in ovarian cancer by highlighting its
intraoperative and postoperative challenges. Moving forward,
ongoing randomized trials such as OVHIPEC-2 and CHIPPI-1808
will be crucial in refining the role of HIPEC in ovarian cancer
management (26). Furthermore, long-term follow-up studies will
help assess the impact of HIPEC on disease recurrence and patient
quality of life, ultimately guiding future treatment protocols.

CONCLUSION

HIPEC treatment, although leading to temporary renal morbidity in
patients undergoing interval cytoreduction, is a feasible treatment
option that can be performed without causing life-threatening
complications.
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Cytoreductive surgery in advanced endometrial cancer: the impact of
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ABSTRACT

Aim: To identify important prognostic variables and evaluate the contribution of
cytoreductive surgery on survival in advanced endometrial carcinoma.

Materials and Methods: The files of patients with endometrial cancer admitted
to Izmir Ege Maternity and Gynecology Training and Research Hospital between
January 1995 and December 2009 were reviewed. Sixty-one patients with
advanced stage (Stage 3 and Stage 4) endometrial carcinoma were included in
the study. Important prognostic variables in advanced endometrial carcinoma
were determined and the contribution of cytoreductive surgery on survival was
evaluated. The staging was performed according to the FIGO surgical staging
system.

Results: The study included 61 patients. All patients underwent primary
cytoreduction. The mean age of the patients at the time of diagnosis
was 58 years. 18% of the patients were premenopausal and 82% were
postmenopausal. The histologic types were endometrioid (78.7%), serous
(11.5%), adenosquamous (6.6%), clear cell (1.6%), and epithelial (1.6%).
Surgical staging revealed that the most common sites of metastasis were
lymph node (52.4%), pelvis (45.9%), omentum (8.1%), upper abdomen (8.1%),
and extra-abdominal (8.1%). The endometrioid type was found to have a longer
survival than other histologic types. The mean survival was 119 + 10 months
in patients with optimal cytoreduction and 22 + 6 months in patients with
suboptimal cytoreduction.

Conclusion: In our study, optimal cytoreduction was defined as residual
disease with a tumor size of 1 cm or less. Accordingly, there is a significant
correlation between optimal cytoreduction and survival.

Keywords: Endometrial carcinoma, advanced stage, cytoreductive surgery

0z

Amac: leri evre endometrium karsinomunda 6nemli prognostik
degiskenleri belirlemek ve sitoreduktif cerrahinin sag kalim {izerine katkisini
degerlendirmektir.

Gereg ve Yontemler: Ocak 1995 — Aralik 2009 yillani arasinda izmir Tepecik
Dogumevi'ne basvuran endometrium kanserli olgulara ait dosyalar incelendi.
ileri evre (Evre 3 ve Evre 4) endometrium kanseri olan 61 olgu calismaya
dahil edildi. ileri evre endometrium karsinomunda 6nemli prognostik
degiskenler belirlenerek, sitoreduktif cerrahinin sag kalim iizerine olan katkis
degerlendirildi. Evreleme FIGO cerrahi evreleme sistemine gore yapildi.

Bulgular: Calismaya 61 hasta dahil edildi. Tim hastalara primer sitorediiksiyon
uygulandi. Hastalarin tani anindaki yas ortalamasi 58'di. Hastalarin %18,03’i
premenopozal, %81,07’si postmenopozal dénemde oldugu goriildii. Galismada
histolojik tipler; endometrioid (%78,7), seroz (%11,5), adenoskuamoz (%6,6),
clear cell (%1,6) epitelial (%1,6) olarak saptandi. Cerrahi evreleme sonucunda,
en sik metastaz alanlari lenf nodu (%52,4),pelvis (%45,9), omentum (%8,1), tist
abdomen (%8,1), ekstra abdominal (%8,1) olarak saptandi. Endometrioid tipin
diger histolojik tiplere daha uzun bir sag kalimi oldugu tespit edilldi. Optimal
sitorediiksiyon uygulanan hastalarda ortalama sag kalim 119+10 ay, suboptimal
sitorediiksiyon uygulanan hastalarda 22+6 ay olarak bulundu. Optimal
sitorediiksiyon, hastalara 97 aylik bir sag kalim avantaji saglamaktadir. Ayrica;
24 ay sonunda optimal sitorediiksiyon uygulananhastalarin %72’si hayatta iken,
suboptimal sitorediiksiyon uygulanan hastalarin %22’si hayatta kaldi.

Sonug: Galismamizda optimal sitorediiksiyon; tiimér boyutu 1 cm ve altinda
rezidiel hastalik olarak kabul edilmistir. Buna gore; optimal sitorediiksiyon
ile sag kalim arasinda anlami bir baglanti vardir. Bu bilgi literatiir bilgisiyle
uyumlu olarak bulunmustur. Genis vaka serileri ile yapilacak ¢alismalarla bu
konu hakkinda daha net fikirler elde edilebilir.

Anahtar Kelimeler: Endometrium karsinom, ileri evre, sitoreduktif cerrahi
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INTRODUCTION

Gynecologic cancers constitute approximately 13% of all cancers
seen in women.' In developed countries, endometrial cancer is the
most common cancer in the female genital system. Every year,
142000 women are diagnosed worldwide and 42000 women die
from this disease.? Endometrial cancer is the fourth most common
cancer in women after breast, bowel, and lung cancer. The average
incidence is 24.7 per 100,000 women. The cumulative risk of
endometrial cancer in a 75-year-old woman is 1.7%. Despite its
high incidence and the lack of an effective screening test, it ranks
low among the causes of death due to its early symptoms and
treatment options and is the 8th most common cause of cancer-
related deaths.® According to data from the Ministry of Health, it
ranks 2nd among malignancies of the female genital system in
Turkey.*

According to histologic features, endometrium cancer is divided
into type 1 and type 2. Type 1 endometrial carcinoma is seen
in 80% of cases. They are endometrioid adenocarcinomas (or
adenosquamous, mucinous, villoglandular) showing good or
moderate differentiation and limited to the uterine corpus at the
time of diagnosis. Type 2 endometrial carcinoma is seen in 15-20%
of cases. They are high-grade carcinomas such as clear cell and
serous carcinomas showing nuclear atypia. These tumors usually
invade the myometrium and spread outside the uterus during
hysterectomy. Since the prognosis of the second group is worse,
the pathologist who makes the diagnosis becomes more important
in planning the patient’s treatment.

Endometrial carcinoma is a cancer that has been surgically staged
since 1988 according to the decision of the International Federation
of Gynecology and Obstetrics (FIGO). The conventional surgical
approach includes midline abdominal incision followed by peritoneal
washing and cytology collection, total abdominal hysterectomy,
bilateral salpingo-oophorectomy and omentectomy in selected
high-risk cases, pelvic and paraaortic lymphadenectomy. 5

The incidence of endometrial carcinoma is increasing and it is
rapidly climbing up the list of gynecological cancers. For this reason,
serious research is being carried out to find out the risk factors,
screening methods for early diagnosis, factors affecting prognosis,
and the most effective treatment methods on life expectancy.
Although in the vast majority of patients, the carcinoma is confined
to the uterus, in approximately 20% the tumor metastasises to pelvic
lymph nodes and more distant organs. The surgical management
of early-stage endometrial cancer has been clearly defined, but
metastatic and recurrent disease has a poor response to current
treatment regimens and the optimal management of these patients

is still to be determined.

Advanced endometrial cancer poses a problem from a clinical
point of view. The reason for this is the lack of consensus on the
most effective treatment method and the poor survival data of
the disease to date. Especially stage 3 and stage 4 patients are
responsible for 50% of endometrial cancer-related deaths. In stage
4 disease, 5-year survival is around 10-20%.5" Therefore, the role
of radical surgery in the management of patients with advanced
endometrial carcinoma is increasing, especially in the management
of patients who are expected to benefit from adjuvant radiotherapy
or chemotherapy.

This study aimed to determine important prognostic variables in
advanced endometrial carcinoma and to evaluate the contribution
of cytoreductive surgery on survival.

MATERIAL AND METHODS

In this retrospective study, the files of patients with endometrial
cancer admitted to Izmir Ege Maternity and Gynecology Training
and Research Hospital between January 1995 and December 2009
were analyzed. Seventy-four patients with advanced stage (Stage 3
and Stage 4) endometrial cancer were identified. Due to incomplete
files, 13 cases were excluded from the study and 61 cases were
included in the study. All patients underwent primary cytoreduction.

The contribution of cytoreductive surgery on survival in advanced
endometrial carcinoma was evaluated by determining important
prognostic variables. The staging was performed according to the
FIGO surgical staging system. SPSS (Statistical Package for Social
Sciences) for Windows 16.0 program was used for statistical
analysis. All data are summarized in tables. Study

In addition to descriptive statistical methods (mean, standard
deviation, percentage, minimum, and maximum value), the log-rank
method was used for univariate analyses and the Cox proportional
hazards regression test for multivariate analyses for intra- and
intergroup comparisons of quantitative data. Pearson’s chi-square
and Fisher’s chi-square tests were used to compare qualitative
data. The results were evaluated at a 95% confidence interval and
significance level p<0.05.

RESULTS

The age distribution of the patients at the time of diagnosis was
between 32 and 77 years with a mean of 58 years. 77% of the
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patients were younger than 65 years and 23% were older than 65
years. 18.03% of the patients were premenopausal and 81.07%
were postmenopausal. The histologic types were endometrioid
(78.7%), serous (11.5%), adenosquamous (6.6%), clear cell
(1.6%), and not specified (malignant epithelial) (1.6%), respectively.
Pathology results were grade 3 (poorly differentiated) in 14 cases,
grade 2 (moderately differentiated) in 28 cases, and grade 1 (well
differentiated) in 11 cases. In 8 cases, the reason for not specifying
grade was serous and clear cell histology. When the cases were
evaluated according to their stages; Stage 3a (n=20), Stage 3b
(n=2), Stage 3c (n=35), Stage 4a (n=1), and Stage 4b (n=3) cases
were detected.

All 61 patients underwent total abdominal hysterectomy,
bilateral salpingo-oophorectomy, staging surgery, and maximal
cytoreduction by explorative laparotomy. Hysterectomy was
performed in 100% of the patients (61/61). 39 patients underwent
type 1 hysterectomy, 6 patients underwent type 2 hysterectomy, and
16 patients underwent type 3 hysterectomy. 20 patients underwent
omentectomy, 54 patients underwent lymph node dissection and
12 patients underwent appendectomy. Optimal cytoreduction was

defined as a residual tumoural disease with a maximum diameter
of less than 1 cm. Optimal cytoreduction was performed in 86.9%
and suboptimal cytoreduction in 13.1% of the patients. Abdominal
wash cytology revealed 72.1% benign cytology, 24.6% malignant
cytology, and 3.3% suspicious cytology. Abdominal wash cytology
was not included in survival analyses because it has no prognostic
significance in the 2009 FIGO staging system. Demographic
and disease-related characteristics of the research sample are
summarized in Table 1.

A total of 43 patients (41%) received postoperative chemotherapy.
These patients received cisplatin alone or a combination of cisplatin
with doxorubicin, cyclophosphamide, and paclitaxel. Radiotherapy
was given additionally in 36 of these patients. 18 patients received
radiotherapy only. Radiotherapy was administered as whole
abdomen radiotherapy or brachytherapy.

In the calculation of survival for all patients who participated in
the study, median survival could not be calculated because there
were not enough patients in the ex-group, and mean survival was
calculated instead. The mean survival of all patients participating in
the study was 111 + 10 months. When the patients were evaluated

Table 1. Demographic and disease-related characteristics of the study sample

N %

Age (mean, yrs) 58 (range 32-77)
Menopausal status

Pre-menopausal 1 18.0%

Post-menopausal 50 82.0%
Hystologic Types

Endometrioid 48 78.7%

Serous 7 11.5%

Adenosquamous 4 6.6%

Clear Cell 1 1.6%

Not specified (malignant epithelial) 1 1.6%
Grade

Low grade (G1) 11 18.0%

Intermediate grade (G2) 28 45.9%

High grade (G3) 22 36.1%
Disease Site (Anatomic localization)

Lymph node 32 52.4

Pelvis 28 459

Omentum 5 8.1

Upper abdomen 5 8.1

Extra-abdominal 5 8.1
Peritoneal cytology (fluid/washing)

Benign 44 72.1%

Malignant 15 24.6%
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according to age groups, although patients younger than 65 years
had longer survival, there was no statistically significant difference
between them and patients older than 65 years (p=0.95). When
the cases were evaluated according to histological subtypes, it
was found that the endometrioid type had a longer survival than
other histological types (p=0.001*). There was no statistically
significant difference between tumor grade and survival. When
stage 3 patients were compared within themselves, there was no
significant difference in survival between the group with lymph
node involvement and the group without lymph node involvement
(p= 0.49).

Cases were compared in terms of residual disease volume
and the mean survival was 119 + 10 months in patients with
optimal cytoreduction (1 cm or less residual tumor) and 22 + 6
months in patients with suboptimal cytoreduction.This difference
is statistically significant (p= 0.009%). It is seen that optimal

cytoreduction provides a 97-month survival advantage to patients.
Furthermore, 72% of patients with optimal cytoreduction were
alive at 24 months, compared to 22% of patients with suboptimal
cytoreduction. The procedures, surgical optimality and adjuvant
treatment methods are summarized in Table 2.

When the cases were evaluated according to metastasis and
disease extent; there was no statistical difference in survival
between disease limited to the pelvis and disease spread outside
the pelvis (p=0.997). When Stage 3 cases were evaluated according
to treatment modalities, it was observed that only chemotherapy
or radiotherapy+chemotherapy combination had no significant
contribution to survival. However, it was found that 18 patients who
received radiotherapy alone had a survival of 141 = 16 months
and had a better survival than the group of patients who received
chemotherapy alone 35 + 14 months (p= 0.015*). However, there
was no superiority to the radiotherapy-+chemotherapy group.

Table 2. Procedures, surgical optimality and adjuvant treatment methods

N %
Procedures performed
TAH-BSO 61* 100%
Omentectomy 20 32.8%
RPLND 54 88.5%
Appendectomy 12 19.7%
Rectosigmoid resection 1 1.6%
Visceral/Parietal peritonectomies** 5 8.2%
Surgical Optimality
Optimal cytoreduction 53 86.9%
Suboptimal cytoreduction 8 13.1%
Perioperative Morbidity & Unintended Events
Blood product transfusion 4 6.5%
Bladder injury 1 1.6%
Re-exploration due to hemorrhage 1 1.6%
Delayed (>72 hrs) ICU stay 1 1.6%
Deep venous thrombosis 1 1.6%
Atelectasis 1 1.6%
Wound infection (superficial) 2 3.2%
Urinary tract infection 1 1.6%
Adjuvant treatment
Chemotherapy 7 11.5%
RT 18 29.5%
Chemo-RT*** 36 59.0%

TAH-BSO: Total abdominal hysterectomy and bilateral salphingo-oophorectomy,
Radiotherapy

*: Two of which include Type 2 Hysterectomy

**: Pelvic, anterior abdominal wall, diaphragma

**: sequential or sandwitch medhod

RPLND: Retroperitoneal Lymph Node Dissection, ICU: Intensive care unit, RT:
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DISCUSSION

Patients with advanced endometrial cancer constitute
approximately 15-20% of all newly diagnosed patients, but more
than half of all deaths due to endometrial cancer occur in this
group. Prognostic variables and effective management strategies
for patients in this group have not been determined until recently.
In this study, the effect of residual disease volume on survival and
other variables affecting survival in advanced endometrial cancer
were analyzed.

To date, there are conflicting data in the literature about the effect
of age on survival. Many researchers have found that age has no
prognostic significance.®® In a study by Pliskow et al. evaluating
prognostic factors in 41 patients with advanced endometrial cancer,
no significant association was found between age and survival.®
However, in a study by Okuma et al. involving 111 patients with
advanced endometrial cancer, survival was found to be longer in
patients aged 60 years and younger.'® Furthermore, Yutaka et al.
evaluated the prognostic significance of cytoreductive surgery in
33 patients with stage 4 endometrial carcinoma and found that
patients aged 70 years and younger had longer survival."" Similarly,
in our study, survival was found to be longer in patients under 65
years of age, but it was not statistically significant.

Similar to previous studies, no significant correlation was shown
between survival and tumor grade, and metastasis distribution
in our study." Bristow et al. performed cytoreductive surgery in
65 advanced endometrial carcinomas and published the results.
In their study, the sites of metastasis were the pelvis (75.4%),
omentum (49.2%), and retroperitoneal lymph node (38.5%),
respectively. In our study, the most common sites of metastasis
were the retroperitoneal lymph node (52.4%), pelvis (45.9%), and
omentum (8.1%). Although there are proportional differences in
other studies, the sites of metastasis are similar. 3

No significant association was found between tumor histology and
survival in previous studies. In the GOG study of 1203 patients
in which McMeekin et al. investigated histological type and
response to chemotherapy in advanced endometrial carcinoma, no
difference was found between histological type and response to
chemotherapy.™ In their study, although survival was found to be
shorter in patients with serous histology, it was not found to be
statistically significant since this patient group constituted a small
portion of the whole group. In a study conducted by Yutaka et al. in
33 patients with advanced-stage endometrial carcinoma, although
a longer survival was found in patients with endometrioid histology,
it was not statistically significant." In our study, when tumor
histology was evaluated independently of other factors, survival

was found to be significantly higher in the patient group with
endometrioid histology compared to the patient group with other
histologies. The mean survival was 128 + 11 months in the patient
group with endometrioid histology and 24 + 4 months in the patient
group with other histologies. The association between endometrioid
histology and prolonged survival persisted in multivariate analyses.
It is possible that the fact that our patient group with endometrioid
histology was more numerous than the patient group with other
histologies may have led to this result.

There is no comprehensive study on the prognostic value of general
conditions in endometrial cancer. Recent studies have shown a
link between preoperative general condition and survival as an
independent factor. These data suggest that patients who are
healthier and have a higher performance scale tolerate extensive
cytoreductive surgery better, resulting in optimal cytoreduction and
postoperative adjuvant therapy. Since GOG performance was not
evaluated in our hospital files, this parameter was not studied.

Confirming previous investigators, treatment modality could not be
shown to contribute to survival as an independent variable in our
multivariate analysis." Marcus et al. compared the efficacy of whole
abdominal radiotherapy with doxorubicin+cisplatin chemotherapy
in 423 patients with advanced endometrial carcinoma treated with
optimal cytoreduction and published their results (GOG 122). In
their study, they found that chemotherapy had a longer disease-
free period and a longer survival compared to radiotherapy. Barlin
and Bristow performed a meta-analysis of 14 studies evaluating
672 patients with advanced primary and recurrent endometrial
carcinoma who underwent cytoreduction and published their
results. According to this meta-analysis, each 10% increase in the
proportion of patients receiving postoperative radiotherapy leads
to an 11-month increase in survival, while each 10% increase
in the proportion of patients receiving chemotherapy leads to
a 10.4-month decrease in survival."® Interestingly, in our study,
when evaluated alone, the patient group receiving radiotherapy
alone had an increased survival compared to the group receiving
chemotherapy alone. When evaluated together with other variables
(age, general condition, surgical status), radiotherapy loses this
importance. This may be because younger, more functional
patients tolerate aggressive surgery better. On the other hand, since
the patients in our study who received chemotherapy had more
widespread and extensive metastases, the choice of chemotherapy
as treatment may lead to shorter survival. This idea is supported by
the fact that stage 4 patients have a shorter survival.

In the GOG 28 and 48 studies, no difference was found between
combination chemotherapy and single-agent chemotherapy
in terms of survival. In the study of Thigpen et al. comparing
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combination and single-agent chemotherapy in advanced
endometrial carcinoma, no difference was found between single-
agent doxorubicin and doxorubicin+cisplatin  chemotherapy,
but combination chemotherapy was found to be better in terms
of disease-free period." In our study, no such comparison was
made between patients in the chemotherapy group. However, the
contribution of postoperative treatment modality on survival in
selected patients with advanced endometrial cancer may be better
demonstrated in future studies.

Developing standard treatment protocols in advanced metastatic
endometrial cancer is difficult due to the limited therapeutic
efficacy of radiotherapy, chemotherapy, and hormonotherapy on
large tumor burden.'®'® Therefore, achieving minimal residual
disease with cytoreductive surgery has greater therapeutic
importance. In this study, tumor size was one of the two most
important predictive factors for survival. This importance
persists in multivariate analyses. Although young age and good
general condition are associated with improved survival, the
only prognostic factor that can be directly influenced by the
surgeon is the amount of residual tumor. Extensive literature
shows that less residual tumor burden is associated with better
survival in advanced ovarian cancer treated with cytoreductive
surgery.?® However, the literature showing the importance of
cytoreductive surgery in advanced endometrial cancer is more
limited. Goff et al. performed cytoreductive surgery in 29 of
47 patients with advanced endometrial cancer and no bulky
residual disease was left behind."? Unfortunately, the residual
tumor size was not specified in cm in their study. Bristow et al.
performed cytoreductive surgery in all 65 patients with advanced
endometrial carcinoma and performed optimal cytoreduction in
36 and suboptimal cytoreduction in 29 of these patients. In their
study, they accepted 1 cm as the limit for residual tumor size. In
our study, all patients who participated in the study underwent
cytoreductive surgery. Optimal cytoreduction was performed in
86.9% and suboptimal cytoreduction in 13.1% of the patients.
Optimal cytoreduction was defined as residual tumor less than 1
cm was accepted as optimal cytoreduction. Survival of patients
who underwent optimal cytoreduction was found to be significantly
better than patients who underwent suboptimal cytoreduction.™
This information clearly demonstrates the prognostic value of an
optimal cytoreduction with minimal residual disease, although its
real contribution to survival cannot be fully determined due to the
type of surgery performed.

Greer and Hamberger applied postoperative whole abdomen
radiotherapy to 31 patients with advanced endometrial cancer
and found a 5-year survival rate of 70% in patients with residual
tumors less than 2 cm. In our study, it was found to be similar to

the literature with 63%. This study shows that adjuvant therapy
in both stage 3 and stage 4 patients is much more successful
in patients with minimal residual disease.?' Chi et al. published
the results of a study in which they performed cytoreductive
surgery in 55 patients with advanced endometrial cancer. In
this study, they found a significant correlation between the size
of cytoreductive surgery and survival. In patients with tumors
smaller than 2 cm, the median median survival was 31 months.
This indicates that optimal cytoreduction patients who underwent
suboptimal cytoreduction had a longer survival compared to those
who underwent suboptimal cytoreduction (median survival 12
months).

In a study conducted by Ayhan et al. in 37 patients with advanced
endometrial carcinoma, median survival was 25 months in patients
with optimal cytoreduction and 10 months in the suboptimal group.
The median survival was 48 months in patients with no remaining
microscopic tumor tissue. The majority of the patients consisted
of endometrioid adenocarcinoma. In univariate analyses, extra
abdominal metastasis, suboptimal cytoreduction, macroscopic
residual tumor size, pelvic and paraaortic lymph node metastasis,
and cervical involvement were found to be poor prognostic factors.
In multivariate analyses, optimal cytoreduction was found to be
associated with prolonged survival.?> Lambrou et al. performed
primary cytoreduction in 85 patients with advanced stage (66 stage
3, 19 stage 4) endometrial adenocarcinoma and found that survival
was shorter and morbidity increased in patients who underwent
suboptimal cytoreduction. They found that survival was 17.8
months in patients with optimal cytoreduction and 6.7 months in
patients with suboptimal cytoreduction.

A meta-analysis of 14 studies by Barlin et al. showed that optimal
cytoreduction had a significant contribution to median survival.
According to this study, each 10% increase in the proportion of
patients undergoing optimal cytoreduction leads to a 9.3-month
survival increase. According to this study, the aim of advanced-
stage endometrial carcinoma should be the resection of all visible
tumorous tissues.®

In our study, median survival could not be calculated because the
number of patients who died was not sufficient; instead, mean
survival was used. Optimal cytoreduction was accepted as residual
disease of 1 cm or less. Accordingly, mean survival was 119 = 10
months in patients with optimal cytoreduction and 22 + 6 months
in patients with suboptimal cytoreduction was found. These data
show that patients with optimal cytoreduction have better survival
than patients with suboptimal cytoreduction, which is consistent
with the literature. This significance was maintained in multivariate
analyses.
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CONCLUSION

In our study, optimal cytoreduction was defined as residual disease
with a tumor size of 1 cm or less. Accordingly, there is a significant
correlation between optimal cytoreduction and survival. This
information was found to be consistent with the literature. Further
studies with large case series may provide a clearer idea about this
issue.
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Over kanseri kadinlar arasinda yaygin goriilen olimcil bir hastaliktir ve
jinekolojik kansere bagli dliimlerin 6nde gelen nedenlerinden biridir. Tedavisi
tipik olarak sitorediiktif cerrahi ve adjuvan kemoterapinin bir kombinasyonunu
icerir. Ancak kemoterapinin yan etkileri tedavi sirecinde 6nemli zorluklar
yaratabilir. Son yillarda sirkadiyen ritmin kanser gelisimindeki rolii giderek
daha fazla dikkat cekmektedir. Sirkadiyen ritim, viicudun fizyolojik stireclerini
24 saatlik dongilerle diizenleyen bir ic biyolojik saat olarak islev gorir
ve bu ritimdeki bozulmalar kanser riskini artirabilir. Kronoterapi, ilaclarin
viicudun biyolojik saatiyle senkronize bir sekilde, ozellikle de sirkadiyen ritmi
takip ederek uygulanmasini amaglayan bir yaklasimdir. Kronokemoterapi,
hastanin sirkadiyen ritmine gore optimize edilmis kemoterapétik ajanlarin
zamanlamasini ifade eder. Bu yontemin temel amaci, ilaclarin kanser hiicreleri
lizerindeki etkisini artinrken saglkli hiicreler iizerindeki toksik etkilerini
azaltmaktir. Kronokemoterapinin over kanseri tedavisindeki potansiyeli
umut verici olsa da, bu alandaki klinik kanitlar sinirli kalmaktadir. Mevcut
calismalarin gogu kiiciik dlgeklidir ve genellikle geliskili sonuglar vermektedir.
Bu nedenle, kronokemoterapinin over kanseri tedavisindeki roliini tam
olarak anlamak icin daha byilk, iyi tasarlanmis klinik calismalar gereklidir.
Gelecekteki arastirmalar, genetik ve cevresel faktorleri hesaba katan, tedavi
zamanlamasini optimize eden ve over kanserinde biyolojik saat genlerinin
roliini daha fazla arastiran kisisellestirilmis tedavi yaklasimlar gelistirmek icin
cok onemlidir. Ayrica, sirkadiyen ritimlerdeki bireysel farkliliklar ve hastalarin
tedavi protokollerine uyumu gibi kronokemoterapinin klinik uygulamaya
entegre edilmesindeki zorluklar da ele alinmaldir.

Anahtar Kelimeler: Over kanseri, sirkadiyen ritim, kronokemoterapi

GiRiS

Over kanseri, kadin Gireme sisteminde bulunan yumurta hiicrelerinin
kontrolsiiz ¢ogalmasindan kaynaklanan olimcil bir hastaliktir.
Jinekolojik kanserlerden oliimlerin en sik nedeni over kanseridir
(1). Kadinlarda goriilen kanserlerin %4’{inii ve kadin genital sistem

kanserlerinin %25’ini olusturmaktadir. 5 yillik sag kalim oraninin ise
%37 oldugu bildirilmistir (2). Ge¢ dénemde belirti verdiginden %70-

ABSTRACT

Ovarian cancer is a prevalent and fatal disease among women, representing
one of the leading causes of gynecological cancer-related deaths. Treatment
typically involves a combination of cytoreductive surgery and adjuvant
chemotherapy. However, chemotherapy’s side effects can present significant
challenges during the treatment process. In recent years, the role of circadian
rhythm in cancer development has gained increasing attention. Circadian
rhythm functions as an internal biological clock, regulating the body’s
physiological processes on 24-hour cycles, and disruptions in this rhythm may
increase cancer risk. Chronotherapy is an approach that aims to administer
drugs in synchronization with the body’s biological clock, specifically
following the circadian rhythm. Chronochemotherapy refers to the timing of
chemotherapeutic agents optimized for the patient’s circadian rhythm. The
primary goal of this method is to reduce the toxic effects of drugs on healthy
cells while enhancing their impact on cancer cells. While the potential of
chronochemotherapy in treating ovarian cancer is promising, clinical evidence
in this area remains limited. Most available studies are small-scale and
often yield contradictory results. Thus, larger, well-designed clinical trials are
essential to fully understand the role of chronochemotherapy in ovarian cancer
treatment. Future research is crucial for developing personalized treatment
approaches that account for genetic and environmental factors, optimize
treatment timing, and further investigate the role of biological clock genes in
ovarian cancer. Additionally, challenges in integrating chronochemotherapy
into clinical practice, such as individual differences in circadian rhythms and
patient adherence to treatment protocols, must be addressed.

Keywords: Ovarian cancer, circadian rhythm, chronochemotherapy

80'i ileri evrede yakalanmaktadir. Tedavisi sitorediiktif cerrahi ve
adjuvan kemoterapidir. Erken evredeki bazi olgular hari¢ (evre 1a,
gradi, grad?) tiim hastalara kemoterapi uygulanir. Over kanserinin
prognozu, hastali§in evresine, histolojik tipine, tlimér derecesine ve
hastanin genel saglik durumuna baglidir. Erken evre hastaliklarda
vakalarin yaklasik %25’inde, ileri evrelerde ise %80°den fazlasinda
niiks goriilmektedir (3).
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Over kanseri risk faktorleri arasinda aile oykiisii ve kalitsal genetik
yatkinlik [BReast CAncer 1 (BRCA1) ve BRCA 2 gen mutasyonu,
Lynch Sendromu, ailede meme kanseri Oykiisinin olmasi], ileri
yas, nulliparite, ge¢ menopoz, postmenopozal hormon replasman
tedavisi, diyet, sigara kullanimi yer alir (4). Genetik yatkinligin
yani sira, cevresel ve yasam tarzi faktorlerinin de over kanseri
gelisiminde 6nemli rol oynadigi diisiiniilmektedir (4).

Over kanseri; epitelyal over tiimérleri, germ hiicreli over tlimorleri,
seks kord stromal tiimérler ve metastatik timérler olmak (zere
farkll gruplara ayrniimaktadir. Over kanserinin etkin bir tarama
yontemi yoktur ve asemptomatik kadinlarin pelvik muayene,
pelvik ultrasonografi veya tlmor belirtecleri ile taranmasi
onerilmemektedir. BRCA gen mutasyonu olan kadinlarda bile
transvajinal ultrasonografi ve Kanser Antijen 125 (CA-125) ile
taramanin yapiimasinin ¢ok sinirli bir faydasi gorilmiistir ve umut
vaad etmemektedir (5).

Klinik bulgular arasinda, bulanti, non spesifik pelvik, abdominal ve
menstrual semptomlar mevcuttur. Erken evre hastaligi olanlarda en
sik pelvik adri, ileri evre hastaligi olanlarda ise en sik abdominal
siskinlik izlenmekte olup bunlar non spesifik semptomlar olup
tanida gecikmeye neden olmaktadir. En Gnemli bulgu pelvik
kitlenin saptanmasidir. Solid, fikse, irregiiler kitle over kanseri
acisindan siphe uyandirnr. Miisindz over timérlerinde CA19-9 ve
Karsinoembriyonik Antijen (CEA) daha iyi bir serum belirteci iken,
non miisinz malign over timdrlerinde ise %90 CA-125 diizeyi
yiikselebilmektedir. Kullanilabilecek bir diger tiimor belirteci
insan Epididimal Protein-4 (HE-4) olup, CA-125 ile birlikte Risk
of Malignancy Algoritm (ROMA) indeksinin belirlenmesinde FDA
onayl almistir. Preoperatif hastalarin yonetimi icin OVA1 skoru
kullanilabilir. Ancak bu test tarama testi degildir (6).

Over kanseri tanisi icin rezeke edilen overin histopatolojik
incelenmesi  gereklidir. Tedavi secenekleri arasinda cerrahi
miidahale, kemoterapi, hedefe yonelik tedavi, hormonoterapi ve
radyoterapi bulunur. Over kanseri cerrahi olarak evrelenir. Tedavi
sekli, kanserin evresine, histolojik tipine, derecesine, hastanin
genel saglik durumuna gore belirlenir. ileri evre over kanseri tespit
edilen ve medikal agidan stabil hastalarda primer timor ve iligkili
metastatik hastaligin eksize edildigi sitorediiktif (debulking) cerrahi
uygulanir. Sitorediiktif cerrahi total abdominal histerektomi ve
bilateral salpingoooferektomi, bulky lenf nodlarinin diseksiyonu,
total omentektomi ve peritoneal yiizeyler ve tiim metastatik
lezyonlarin rezeksiyonunu kapsamaktadir. Genellikle platin bazli
ajanlar (6rn. Karboplatin + Paklitaksel) standart tedavidir (7).
Neoadjuvan (cerrahiden once) veya adjuvan (cerrahiden sonra)
olarak uygulanabilir.

Kemoterapi

Over kanseri tedavisi, cerrahi midahale, kemoterapi ve hedefe
yonelik tedavilerin kombinasyonunu igerir. Ozellikle epiteliyal
over kanserinde (EOC) kemoterapi, standart bir tedavi yontemidir.
Kemoterapi, over kanseri hiicrelerindeki temel hiicresel siirecleri
etkili bir sekilde hedef alsa da, ilag direnci ve toksisite gibi zorluklar
onemli endiseler yaratmaya devam etmektedir. Kemoterapi alaninda
da yeni ajanlar ve kombinasyonlar gelistirilerek tedavi segenekleri
genisletiimektedir ancak geleneksel kemoterapi uygulamalarinda,
ilaglarin viicut (izerindeki etkileri zamandan bagimsiz olarak ele
alinmaktadir. Kemoterapiye bagl olarak hastalarda bir ¢ok yan
etki goriilmektedir. Kemoterapi, kanser hiicrelerinin DNA'sina hasar
vererek kanser hiicrelerini yok etmeye calisirken saglikl hiicrelere
de zarar verir.

Kronoterapi, ilaglarin  biyolojik saatimiz olan sirkadiyen
ritimle uyumlu bir sekilde uygulanmasini amaglar. Sirkadiyen
ritim, viicudumuzdaki temel fizyolojik siirecleri dlizenler ve
hiicresel aktiviteleri etkiler ve bu ritim, kemoterapi ilaglarinin
metabolizmasini, dolayisiyla da etkinligini ve toksisitesini
etkileyebilir. Kronokemoterapi ise kemoterapi ilaclarinin, hastanin
sirkadiyen ritmine gore optimize edilmis zamanlarda uygulanmasi
anlamina gelir. Amag, ilaglarin etkinligini artinrken, yan etkilerini
minimuma indirmektir. Bu yaklasim, over kanseri tedavisinde umut
verici bir alan olarak 6ne ¢ikmakta ve tedavi sonuglarini iyilestirme
potansiyeline sahip gorlinmektedir. Sirkadiyen ritmin bu etkisini
gdz Onlinde bulundurarak gelistirilen kronokemoterapi, tedavi
sonuglarini iyilestirme potansiyeline sahiptir.

Sirkadiyen Ritim

Overler, insan tireme saglidiyla yakindan iliskili olan belirli déngiisel
aktivitelere sahiptir, ancak over kanserinin biyoritmi, olusumu ve
diizenlenme mekanizmasi net degildir. Overlerin Gireme dongiisiiniin
(hipotalamus-hipofiz-over (HPO)) sirkadiyen ritimlerden etkilendigi
ve ritimlerinin norolojik ve endokrin dokular tarafindan koordine
edildigi ve senkronize edildigi bulunmustur (8).

Sirkadiyen ritim, viicutta 24 saatlik donglide ritmik olarak
meydana gelen fizyolojik, kimyasal ve molekiiler olaylari iceren
glnllik biyolojik ritmi tanimlar. Bu icsel biyolojik saat, memelilerde
hipotalamusta yer alan suprakiyazmatik niikleus (SKN) adi verilen
6zel bir néron toplulugu tarafindan yonetilir. Sirkadiyen genler, hiicre
proliferasyonu, apoptoz, hiicre dongisii kontroli ve DNA hasar
onarimi gibi stireglerin diizenlenmesinde rol oynayarak, hiicresel
ve molekiiler diizeyde tiimor baskilayici fonksiyonlar sergilerler (9).

Uyku, yeme aliskanliklari, kalp hizi, viicut 1sisi ve hormon dretimi
gibi zamana bagh biyolojik fonksiyonlari kontrol eden ¢ok sayida
“saat-iliskili” gen bulunmaktadir. Sirkadiyen ritim ve bu ritme
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ait genler, karsinom hiicrelerinin gelisiminde ve yayllmasinda rol
oynayabilir. Memeli genomunun yaklasik %10’u saat kontrollii
genlerden olusmaktadir (10). Bugiine kadar, Circadian locomotor
output cycles kaput (Clock), BMAL1 (ARNTL veya MOP3 olarak da
bilinir), Period1, Period2, Period3 (Per1, Per2, Per3), Cryptochromet,
Cryptochrome2 (Cry1, Cry2), Timeless (TIM), CKle, REV-ERB
(NRD1 olarak da bilinir), DEC1, DEC2, ROR, ve NPAS2 olmak
lizere 14 genin sirkadiyen ritimde rol oynadigi belirlenmistir
(11). Bu molekiiller, hiicresel saat mekanizmasinda dnemli roller
listlenen otoregiilatorlerdir ve sirkadiyen ritmin diizenlenmesi
icin transkripsiyon ve translasyon siirecleri araciligiyla etkilesime
girerler. BMAL1 ve Clock, sitoplazmada heterodimerler olusturarak
niikleusa transloke olurlar ve Per ve Cry genlerinin transkripsiyonunu
aktive ederler. Per ve Cry proteinleri kompleks halinde hiicre
sitoplazmasinda gece boyunca birikirken, glindiizleri degradasyona
ugrarlar. Bu sayede, 24 saatlik gece/giindiiz déngiisiinde sirkadiyen
ritim ile uyumlu olarak ritmik dalgalanmalar gdsterirler. Gece
boyunca sitoplazmada biriken Per ve Cry proteinleri, kazein kinaz 1
ile kompleks olusturarak niikleusa tasinir ve kendi transkripsiyonel
aktivitelerini de inhibe ederler. Dolayisiyla, geri bildirimin hizi ve
ritmisite, bu doéngiiye katilan proteinlerin fosforilasyon durumu,
stabilitesi ve niikleer lokalizasyonu ile kontrol edilir. Elde edilen
ritmik bilgi, promotor bdlgelerinde E-box veya RRE sekanslari iceren
saat kontrollii genlerin ritmik transkripsiyonu araciligiyla genomun
geri kalanina iletilir. SKN’dan bagimsiz olarak, periferik organlarda
da sirkadiyen saat genleri ritmik bir sekilde eksprese edilir. Farkli
kanser tiirlerinde farkl sirkadiyen genlerin ekspresyonu degisiklik
gostermektedir. Ornegin, over kanserinde BMAL1 ekspresyonunun
(12), endometrium kanserinde ise CLOCK, NPAS2, CSNK1D ve PER3
ekspresyonunun farkli biyolojik rolleri oldugu gosterilmistir (13).

Yapilan bir calismada, sekiz cekirdek saat geninin ekspresyon
seviyeleri - PER1, PER2, PER3, CRY1, CRY2, BMAL1, CLOCK ve
CKlepsilon - gercek zamanl kantatif ters transkripsiyon-polimeraz
zincir reaksiyonu (PCR) kullanilarak 83 over kanseri 6rnedinde ve
11 normal over dokusunda 6lgiilmiistiir. PER1, PER2, CRY2, CLOCK
ve CKlepsilon’un ekspresyon seviyelerinin over kanseri dokularinda
normal over dokularina kiyasla énemli dlciide daha diisiik oldugu
bulunmustur. Buna karsilik, CRY1, kanser dokularinda eksprese
edilen saat genleri arasinda en yiiksek ifadeyi sergilemistir, onu
PER3 ve BMAL1 izlemistir. In situ hibridizasyon analizi, CRY1’in
miisindz ve grade 3 tlimorlerde dnemli dlglide azaldigini, BMAL1
ekspresyonunun ise miisindz adenokarsinomlarda diger tiplere
kiyasla daha diisiik oldugunu gdstermistir. Cok degiskenli analiz,
Klinik evre ve histolojik alt tip ile birlikte CRY1 ve BMAL1’in diisiik
ekspresyonunun bagimsiz prognostik faktorler olarak hizmet
ettigini ortaya koymustur. Bu bulgular, biyolojik saat genlerinin
over kanserindeki roliine ve potansiyel prognostik belirte¢ olarak
kullanimina isaret etmektedir (12).

Yeh ve arkadaslarinin yaptigi calismada, over kanseri hiicrelerinde
ARNTL geninin epigenetik olarak susturuldugu gosterilmektedir.
ARNTL geninin promottr bdlgesi, DNA metilasyonu ve baskilayici
histon modifikasyonlari ile zenginlestirilmistir. ARNTL ifadesinin
geri kazandinimasi, hiicre biyimesini inhibe etmis, cisplatin
kemoterapisine duyarliid artirmis ve c¢-MYC geninin ritmik
aktivitesini yeniden saglamistir. Bu bulgular, ARNTL geninin
over kanserinde bir tiimdr baskilayici gérevi gorebilecedini ve
epigenetik susturulmasinin kanser gelisiminde rol oynayabilecegini
distindirmektedir (13).

Bir baska calismada ise, over kanserinde biyolojik saatle iliskili
15 6nemli gen belirlemistir. RORC’nin mRNA seviyesi up reglile
edilirken, over kanseri dokularinda normal dokulara gére ARNTL,
CRY2, NR1D1, PER1, PER3 ve RORA’'nin ekspresyonlarinin azaldigji
gozlenmistir. Sirkadiyen saat genlerinin over kanserinde gen
diizeyinde genis capta degistirildigini gostermektedir. Sirkadiyen
saat ile over kanserindeki ilerleme ve prognoz arasinda olasi bir
baglanti oldugunu gostermektedir. Bu genler, hastalarin hayatta
kalma oranlar ve tiimoriin bagisiklik mikrogevresi ile iliskilidir.
Yilksek biyolojik saat indeksi (CCI) kétii prognozu gésterirken, CCl
ayni zamanda bagisiklik belirtecleri ve steroid hormonlarla iliskili
genlerle de baglantiidir. Bu bulgular, over kanserinin molekiiler
mekanizmalarini daha iyi anlamak icin yeni yollar sunmaktadir (14).

Fahrenkrug ve arkadaslarinin yapmis oldugu calisma ise, sican
overlerinde Per1 ve Per2 olmak (izere iki temel biyolojik saat
geninin 24 saatlik bir ritimle ifade edildigini gostermektedir. Bu
ritmik ifade, Ostrus donglsiinin farkl evrelerinde ve siirekli
karanlik kosullarinda bile korunmaktadir. Per1 ve Per2 mRNA'lari
ve proteinleri, steroid hormon (reten hiicrelerde lokalizedir. Bu
bulgular, overlerde bir biyolojik saatin varh§ini ve bu saatin hem
yerel olarak hem de hipotalamus-hipofiz-yumurtalik ekseninde rol
oynayabilecegini diisiindiirmektedir (15).

Sirkadiyenritim, viicudun biyolojik saatinin diizenledigi ve hiicrelerin,
organlarin ve sistemlerin zamanlamasina dayanan karmasik bir
stirectir. Kanser gelisimi, ilerlemesi ve tedaviye yaniti iizerinde
bu ritmin bozulmasinin belirgin etkileri oldugu gdsterilmistir. Elde
edilen bulgular, sirkadiyen ritmin hem kanser gelisiminde hem de
tedavi siirecinde 6nemli bir faktor oldugunu ve bu alana yonelik
miidahalelerin hastaligin seyrini olumlu yonde etkileyebilecegini
destekler niteliktedir.

Sirkadiyen ritmin kanser gelisimindeki rolii

Sirkadiyen ritimde meydana gelen bozukluklar, kanser riskini dnemli
olciide artirabilen ve kanser gelisimini hizlandirabilen karmasik bir
stireci tetikleyebilir. Bu bozukluklar, hiicre dongisii kontrolii, DNA
onarimi, metabolizma, bagisiklik sistemi fonksiyonlari ve hormon
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salinimi gibi temel hiicresel siirecleri olumsuz yonde etkileyebilir.
Dolayisiyla, sirkadiyen ritmin korunmasi ve ritim bozukluklarinin
diizeltilmesi, kanseri onleme ve tedavi stratejilerinde kritik rol
oynamaktadir. Bu nedenle, sirkadiyen ritmin kanser olusumu
lizerindeki etkileri, gesitli mekanizmalar aracihgiyla kendini gosterir
ve bu mekanizmalarin anlasiimasi, etkili dnleme ve tedavi stratejileri
gelistirmek igin gereklidir.

Hiicre Donglisii ve Kontrolsiiz Proliferasyon: Sirkadiyen ritim,
hiicre dongistiniin diizenlenmesinde ve hiicresel proliferasyonun
kontrol altinda tutulmasinda hayati bir Gneme sahiptir. Bu ritimdeki
aksamalar, hiicrelerin kontrolsiiz bir sekilde biiylimesine zemin
hazirlayarak kanser gelisimine katkida bulunabilir (16).

DNA Hasari ve Onarim Mekanizmalari: Sirkadiyen saat genleri,
DNA hasarinin onarilmasi ve genetik biitiinliigiin korunmasi
siireclerinde aktif rol oynar. Bu ritimdeki bozulmalar, DNA onarim
mekanizmalarinin etkinligini azaltabilir ve kanser riskini artirabilir
(7).

Hormon Salimminin Diizenlenmesi: Melatonin gibi hormonlar,
sirkadiyen ritimle uyumlu bir sekilde salgilanir ve anti-kanser
ozelliklere sahip oldugu diistiniilmektedir. Melatonin (retimindeki
aksamalar, ozellikle gece vardiyasinda calisan bireylerde kanser
riskinin artmasiyla iliskilendirilmistir (18).

Bagisiklik Sistemi Fonksiyonlari: Sirkadiyen ritim, bagisiklik
sisteminin isleyisini dogrudan etkileyerek badisiklik hiicrelerinin
etkinligini ve kanser hiicrelerine karsi verdikleri yaniti diizenler (19).

Kronobiyolojik Yaklasimlar ve Tedavi Stratejileri: Kanser tedavilerinin
sirkadiyen saat dikkate alinarak zamanlanmasi (kronoterapi), tedavi
etkinligini artirabilir ve yan etkileri en aza indirebilir. Belirli kanser
ilaclarimin giinin belirli saatlerinde uygulandiginda daha etkili
oldugu gosterilmistir (20).

Ozetle, sirkadiyen ritmin kanser iizerindeki cok yonlii etkileri, bu
biyolojik saatin korunmasinin ve ritim bozukluklarinin diizeltiimesinin
kanserle miicadelede 6nemli bir strateji oldugunu vurgulamaktadir.

Sirkadiyen ritim ve hiicre dongiisii

Sirkadiyen ritim, hiicre dongistiniin ¢esitli asamalarini diizenleyen
genlerin ekspresyonunu kontrol eder. CDK1/siklin B1 kompleksi,
mitozu baslatmaktan sorumlu olup, ekspresyonu sirkadiyen olarak
Wee1 tarafindan diizenlenir. Wee1’in ekspresyonu, CLOCK/BMAL1
aktivasyonu ve PER/CRY inhibisyonu ile giin boyunca degisir. PER1
proteini, Wee1’i engelleyerek ve Chk1 ile etkilesime girerek p16-
INK4A genini kontrol ederek hiicre dongiisii kontroliine katkida
bulunur. Buna Karsilik, c-Myc’in ekspresyonu CLOCK/BMAL1
tarafindan inhibe edilir ve PER1 tarafindan stabilize edilmesi, p21’in

ekspresyonunu engelleyerek hiicre donglisiiniin devam etmesine
olanak tanir (21).

Klevecz ve arkadaslari, over kanseri olan 30’dan fazla hastadan
aldiklari karin igi sivisinda tlimor ve normal mezotel hiicrelerindeki
replikasyon asamalarini incelemislerdir. Hiicre dongtisiiniin farkl
evrelerindeki hiicrelerin oranlarini (G2 ve S fazlar) belirlemek
icin 72 saat boyunca her 1-3 saatte bir alinan drnekler analiz
edilmistir. Over Kkanseri hiicrelerinin ¢odalmasinin, normal
hiicrelerden farkli bir dongiisel ritim izledigini, timor hiicrelerinde
S fazindaki hiicrelerin oraninin, normal dokularin giinlik ritmine
gore farkli zamanlarda zirve yaptigini saptamislardir. Bu durum,
kemoterapinin tiimér hiicrelerinin en savunmasiz oldugu ve
normal dokularin en az etkilendigi zamanlara denk getirilmesi igin
bir firsat sunmaktadir (22).

Tedavi siirecinde sirkadiyen ritmin rolii:

Tedavi sirecinde sirkadiyen ritmin dikkate alinmasi, ilaglarin
etkinligini ve givenligini optimize etmeye, bagisiklik yanitini
giclendirmeye, radyoterapi ve hormonal tedavilerin basarisini
artirmaya ve hastalarin uyku Kkalitesini ve yasam kalitesini
ivilestirmeye yardimci olabili. Bu nedenle, kanser tedavisinde
kronoterapi ve sirkadiyen ritim uyumlu yaklasimlar giderek daha
fazla arastinimakta ve uygulanmaktadir. Yapilan bir c¢alismada
Cry1/2 ve p53 mutasyonlarina sahip tlimorlerin, sadece p53
mutasyonu tasiyan tiimdrlere kiyasla kemoterapotik ilaglara daha
duyarl oldugu saptanmistir. Bu molekiillerin tedavi (zerindeki
etkileri, Ozellikle Cry gen baskilayicilarinin  kullanimi  yoluyla
kemoterapinin etkinligini artirma potansiyeli agisindan onem arz
etmektedir (23).

Miidahalelerin olumlu etkisi:

Sirkadiyen ritmin diizenlenmesine yo6nelik miidahaleler (uyku
hijyeninin optimizasyonu, diizenli fiziksel aktivite, melatonin gibi
sirkadiyen ritim diizenleyici ajanlar, 1sik terapisi) kanser tedavisinin
basarisini artirma potansiyeline sahiptir. Bu tiir yaklasimlar,
hastalarin  psikolojik saglidini iyilestirebilir, fiziksel iyilesme
stireclerini hizlandirabilir ve tedaviye yanitiarini optimize edebilir.
Ayrica, sirkadiyen ritmin senkronizasyonu, kemoterapi gibi tedavi
modalitelerinin yan etkilerini azaltarak hastalarin yasam kalitesini
artirabilir.

Kronokemoterapi

Sirkadiyen ritim, temel hiicresel siirecleri (hiicre bollinmesi, DNA
tamiri, apoptoz) diizenlemenin yani sira, kanser gelisiminde rol
oynayan metabolik yolaklar ve islevler izerinde de dnemli bir etkiye
sahiptir (24). Bu nedenle, sirkadiyen ritmin kanser tedavisindeki
potansiyeli, ozellikle kemoterapinin etkinligini artirma acisindan
biyiik bir 6nem tasimaktadir. Kemoterapi ilaclari kanser hiicrelerinde
DNA hasari olusturarak etki gdsterirken, saglikli hiicrelere de zarar
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verebilir (25). iste bu noktada kronoterapi devreye girmektedir.
Kronoterapi, ilaclardan en (st diizeyde fayda saglamak ve yan
etkilerini en azaindirmek amaciyla tedavinin giiniin belirli saatlerinde
uygulanmasidir. Bu yaklasim, ilk olarak 1970’lerin basinda kanser
arastirmalarinda kesfedilmis olup, klinik arastirmalar antikanser
ilaglarinin farkli zaman noktalarinda farkli zirvelere ulastigini ve
ilag toksisitesinin degistigini gostermistir (26). Kemoterapétik
ajanlann cogu, timor hiicrelerinde DNA hasarini indiikleyerek
etki gosterdiginden, sirkadiyen ritim ve DNA hasari arasindaki
iliskinin  aydinlatiimasi, kronokemoterapinin  yayginlasmasini
saglayabilir. Buna gore, hiicrelerimizde DNA onariminin zirvede
oldugu zaman araliginda hastalara kemoterapi verilmesinin daha
yararli olabilecedi diisiiniiimektedir. Bu dogrultuda, hiicrelerde
DNA onariminin en yogun oldugu zaman diliminde kemoterapi
uygulanmasinin, toksik yan etkileri azaltirken tedavi etkinligini
artirabilecedi  disiiniiimektedir. Yapilan kronokemoterapdtik bir
calismada, farelere 24 saatlik siire boyunca toplam 240 mg/kg
arabinosil sitozin (ara-C) verilmistir. Endojen sirkadiyen salinimlara
dayall tedavi grubuna, her {i¢c saatte bir standart 30 mg/kg yerine,
farelerin en toleransli oldugu déngiiniin baslarinda en yiiksek dozlar
verilmistir (ilk dort doz, 24 saatlik dongiideki son dort dozdan iki
kat daha yiiksekti). Kronoterapétik tedavi grubundaki fareler
Onemli 6lglide daha uzun siire hayatta kalmis, ayni zamanda daha
yilksek kemoterapi dozlarina toleransli olduklar goriilmiistiir (27).
Kronokemoterapi uygulamalari, tedavi siirecini daha verimli hale
getirerek hasta yanitlarini iyilestirme potansiyeline sahip olabilir.

Over kanserinde adjuvan kemoterapide yaygin olarak karboplatin
ve paklitaksel kombinasyonu kullaniimaktadir (28). Karboplatin,
alkilleyici ajanlar sinifina ait bir platin bazli kemoterapi ilacidir (29).
DNA baz ciftlerinin alkil gruplarina baglanarak DNA zincirlerinde
capraz baglar olusturarak veya hatali niikleotid eklenmesi yoluyla
mutasyonlara neden olarak DNA replikasyonunu inhibe eder.
Karboplatinin gastrointestinal yan etkileri (bulanti, kusma) sik
goriilmekle birlikte, nefrotoksisite, ndrotoksisite ve ototoksisite gibi
toksik etkiler daha az siklikta gozlenir. Paklitaksel ise, mikrotibil
stabilizasyonunu saglayarak kanser hiicresinin proliferasyonunu
engelleyen bir taksan tiirevidir. Major yan etkileri arasinda kemik iligi
supresyonu, gastrointestinal semptomlar ve alopesi bulunmaktadir.
Bu kemoterapotik ilaglarin yan etkileri, tedavi siirecinde onemli
bir engel teskil ederek hasta uyumunu zorlastirabilir. Bu nedenle,
bu tedavilerin etkinligini artinrken yan etkilerini en aza indirme
stratejileri gelistirmek bliylik dnem tasir. Kronokemoterapi, kanser
ilaglarinin  optimal biyolojik saatte uygulanarak yan etkilerin
minimize edilmesini hedeflemektedir. Over kanserinde sirkadiyen
ritmin yeniden diizenlenmesi ve kronoterapi gibi yaklasimlarin
gelistiriimesi, tedavi etkinligini artirabilir ve hasta sonuglarini
ivilestirebilir. Karboplatin gibi kemoterapi ilaglarinin en etkKili
oldugu zaman dilimlerinde uygulanmasi, timor hiicrelerinin yok

edilmesinde daha yiiksek verimlilik sadlayabilir. Sirkadiyen ritme
uygun Karboplatin uygulamalari, hiicrelerin biyolojik saatiyle uyumiu
zamanlarda daha etkili DNA hasarini ve apoptozu indiikleyebilir, ayni
zamanda saglikli hiicrelerin bu siirecten daha az zarar gérmesini
saglayabilir.

Mayis 2018’de Aziz Sancar ve ekibi tarafindan yayinlanan bir
calismaya gore, saglikh hicrelerde DNA tamirinin en yogun
oldugu zamanda sisplatin uygulanmasi, tedavi sonuglarini
iyilestirebilir; yani sirkadiyen ritme gore tedavinin diizenlenmesi
sonucunda kemoterapinin yan etkilerini azaltabilecegi gozlenmistir
(30). Sisplatin, nefrotoksisite, hepatotoksisite ve ndrotoksisite
gibi ciddi yan etkilere sahiptir. S0z konusu c¢alismada bu
sinirlamalarin  Gstesinden gelmek amaciyla kemoterapi giiniin
belirli saatlerinde uygulanmis, ancak sinirli basar elde edilmistir
(31). Kronokemoterapi uygulamalari, daha fazla arastirma ve uzun
donemli klinik calismalarla desteklendiginde, 6zellikle belirli kanser
tirlerinde ve hasta gruplarinda daha fazla fayda saglayabilir.

ilging bir sekilde, 2020 yilinda yayinlanan ve 8.477.849 katilimcinin
yer aldigi 57 gozlemsel calismanin sistematik incelemesini rapor
eden bir makalede (DSO sonucunun temelini olusturan calismalar da
dahil olmak (izere) gece vardiyal calismaya maruz kalma ile meme,
prostat, over, pankreas, kolorektal, Hodgkin disi lenfoma ve mide
kanseri riski arasinda genel bir iliski bulunamamistir (32). Yapilan
bir baska calismada ise metastatik kolorektal kanser tedavisinde
kronoterapinin etkinligine dair olumlu sonuclar rapor edilmistir (33,
34). Cinsiyet temelli bir analizde kronoterapi, metastatik kolorektal
kanserli erkek hastalarda geleneksel tedaviye gore daha uzun
safkalim saglarken, kadinlarda anlaml bir fark gézlenmemistir.
Bu nedenle, erkek hastalar igin kronoterapi metastatik kolorektal
kanser tedavisinde daha giivenli ve etkili bir alternatif olabilir
(35). Kronoterapinin kanser tedavisindeki sonuglari umut verici ve
uygulanabilir olsa da, yas, cinsiyet veya kronotip gibi faktérler gz
oninde bulundurulmahdir.

Over kanserinin kronokemoterapisine iliskin az sayida denekle
yapilan bir Kklinik calismada ise, doksorubisin ve sisplatin
kronoterapisi ile 5 yilllk hastaliksiz sag kalimda, geleneksel ilag
uygulamasi alan deneklere kiyasla 4 kat artis bildirilmistir (36,
37). Takip eden biiyiik ve cok merkezli bir calisma bu 6n raporu
dogrulamamistir ve su anda kronoterapi Amerikan Jinekolojik
Onkoloji Grubu tarafindan uygulanmamaktadir (38).

18 calisma ve 2547 hasta iceren bir sistematik incelemede,
kanser tedavisinde uygulanan kronomodiile edilmis kemoterapinin,
geleneksel kemoterapiye kiyasla toksisiteyi azaltma egiliminde
oldugu ve etkinligi korudugunu gostermektedir (39). Kireeva ve
arkadaslarninin yaptiklari ¢alismada ise, siganlarda over kanseri
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modelinde tiimor bilyiimesinin biyolojik ritimleri bozdugunu ve bu
durumun tedavi yanitini etkileyebilecegini gosterilmektedir. Sabah
saatlerinde 8:00 (ZTO) uygulanan hipertermik intraperitoneal
kemoterapi (HIPEC) tedavisinin, hem gece 20:00 (ZT12) uygulanan
HIPEC’e hem de intraventz uygulamaya kiyasla daha iyi etkinlik ve
toksisite profiline sahip oldugu bulunmustur (40).

Erken donem insan calismalari, ileri evre over kanseri hastalarinda
doksorubisinin sabah (6:00) ve sisplatin’in aksam (16:00-
20:00) uygulanmasinin, aksam doksorubisin ve sabah sisplatin
uygulanmasina kiyasla daha az komplikasyon ve bobrek toksisitesi
ile birlikte doz azaltmalar ve tedavi gecikmeleriyle sonuglandigini
gostermistir. Bu programla tedavi edilen hastalarin 5 yillik hayatta
kalma olasili§i %44 olarak belirlenmistir. Ayrica, benzer sekilde
sabah pirarubisin ve aksam sisplatin ile tedavi edilen yumurtalik
kanseri hastalarinda da olumlu sonuglar elde edilmistir (41).

Mevcut kanitlar, sirkadiyen ritm degisikliklerin etkisinin tiimor
tipine gore degistigini ve her kanser kategorisinin saat genlerini
ve onkogenleri iceren benzersiz molekiiler etkilesimler sundugunu
gosterdigini gostermektedir. Bu karmasiklik, sirkadiyen ritm
genlerinin rolind dogrulamak, ila¢ gelistirme igin en uygun
hedefleri belirlemek ve hastaiga 6zgli bir yaklasim gerektirir.
Literatiirde, biyolojik saatin kanser riski, gelisimi ve ilerlemesiyle
iliskili oldugunu belirtilmektedir (42).

Simdiye kadarki klinik ¢alismalar, optimal tedavi zamanlamasinin
ila¢ toksisitesini azaltabilecedini, etkinligi artirabilecedini ve
daha doz yogun ancak basarili bir tedaviye izin verebilecegini
dogdrulamistir. Bu nedenle, kemoterapi ile kronoterapi kombinasyonu
umut verici bir terapotik arag gibi gériinmektedir. Kronokemoterapi,
over kanseri tedavisinde gelecek vaat eden bir yaklasim olmasina
ragmen, giincel klinik uygulamalarda deneysel bir tedavi
modalitesi olarak degerlendirilmelidir ve klinik uygulamaya tam
olarak entegre edilebilmesi icin daha fazla randomize kontrollii
calismaya ihtiyag vardir. Tedavi kararlari, kronokemoterapinin
etkinligi ve giivenirligine dair heniiz yeterli kanit bulunmadig,
genis kapsamli randomize kontrolli calismalarin (RKG) gerekliligi
ve potansiyel yarar-zarar dengesinin her hasta ozelinde titizlikle
degderlendirilmesi gerektigi dikkate alinarak verilmelidir. Devam
eden arastirmalar, kronokemoterapi ile ilgili bilgi birikimimizi
artirarak, bu yaklasimin gelecekte daha etkili ve givenli bir
tedavi secenedi haline gelmesine katkida bulunabilir. Bu alanda
yiritilecek ileri calismalar, tedavi zamanlamasi stratejilerinin
optimizasyonuna ve Kisisellestiriimesine olanak saglayacaktir.
Gelecekte, kisisellestiriimis tedavi yaklasimlariyla kemoterapinin
zamanlamasi kisiye ozel olarak belirlenebilir, boylece tedavi etkinligi
artinlip toksisite en aza indirilebilir.

Cikar Catismasi Beyani
Yazarlar, herhangi bir cikar ¢atismasi olmadigini beyan ederler.
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Bordotella pertussis during pregnancy: do we need to increase vaccination?
Gebelikte bordotella pertussis: Asilamayi artirmamiz gerekir mi?
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Dear Editor

While pertussis caused by Bordetella pertussis often proceeds
asymptomatically in adults, its occurrence within the first 2 months
in infants, who cannot generate their own antibodies, leads to
serious morbidity and mortality (1). Coughing fits, sensation of
inspiratory suffocation, and post-coughing vomiting are classic
symptoms in unvaccinated children under 10 years old (2).
Information regarding pertussis during pregnancy is limited. We
wanted to raise awareness on this issue by sharing our clinical
approach to managing a pregnant patient diagnosed with pertussis
in the third trimester.

A 22-year-old primigravida at 36 weeks and 4 days of an
uncomplicated antenatal follow-up presented with increasing
nocturnal cough complaints. The patient did not report fever, chills,
or shivering. Considering the predominant symptoms as suggestive
of atypical upper respiratory tract infection (URTI), the patient was
started on cephalosporin and bronchodilator therapy. As the patient
did not show improvement after one week of treatment and her
general condition deteriorated, she was planned for hospitalization.
Bordetella pertussis positivity was detected in the respiratory
panel test conducted at this stage. Azithromycin was added to the
treatment, and droplet isolation was initiated. Active labor began
spontaneously 22 days after the onset of symptoms (at 39 weeks
and 5 days), and a cesarean section was performed due to breech
presentation. To protect the baby, breastfeeding with a mask was
recommended, and both the mother and the baby were discharged
on postoperative day 2. No illness was detected in the newborn
during follow-up.

In a previous study, it was reported that both symptoms (cough,
post-cough vomiting) and the need for hospitalization were
similar in pregnant and non-pregnant individuals. The study also
emphasized that half of the cases were diagnosed in the third
trimester. When the babies of 30 patients diagnosed in the third
trimester were examined, a perinatal transmission rate of 10%
(n=3/30) was found. In summary, there is evidence that pertussis
contracted during pregnancy does not increase maternal and fetal
complications (3).

Advisory Committee on Immunization Practices (ACIP) recommends
routine vaccination for tetanus, diphtheria, and pertussis. Infants
and young children are recommended to receive a 5-dose series
of diphtheria and tetanus toxoids and acellular pertussis (DTaP)
vaccines, with one adolescent booster dose of tetanus toxoid,
reduced diphtheria toxoid, and acellular pertussis (Tdap) vaccine.
Adults who have never received Tdap also are recommended
to receive a booster dose of Tdap. Women are recommended to
receive a dose of Tdap during each pregnancy, which should be
administered from 27 through 36 weeks’ gestation, regardless
of previous receipt of Tdap. After receipt of Tdap, adolescents
and adults are recommended to receive a booster tetanus and
diphtheria toxoids (Td) vaccine every 10 years to assure ongoing
protection against tetanus and diphtheria (4, 5).

In a meta-analysis that was conducted, in infants of Tdap-immunized
women, two-fold higher levels of anti-pertussis toxin (PT) and
anti-diphtheria-toxoid (DT) IgG pre-primary immunization were
associated with 9% and 10% lower post-primary immunization
levels (6).
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Vaccines containing pertussis have been safely used in many
countries for many years. The efficacy of pertussis vaccines is
reported to be over 90% (7, 8). In our country, pertussis vaccines
are routinely administered in childhood, but routine pertussis
vaccination is not performed in pregnant women. In Turkey, the
Ministry of Health administers Td vaccine starting from the second
trimester as at least 2 doses in the vaccine program.

While there are many strategies to prevent pertussis in early
infancy, the most appropriate and cost-effective is undoubtedly
maternal vaccination. We believe that administering the pertussis
vaccine after the second trimester can increase newborn immunity
rates. Additionally, vaccination in early pregnancy can reduce the
risk of maternal disease development.
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Prenatal findings and postnatal confirmed of periman syndrome: a case report
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ABSTRACT

Perlman syndrome is an extremely rare syndrome characterized by
polyhydramnios, fetal overgrowth, facial dysmorphism and visceromegaly,
and inherited in an autosomal recessive fashion. We here report a male infant
born to consanguineous parents with prenatal history of polyhydramnios, fetal
ascites, nephromegaly, corpus callosum agenesis and choroid plexus cysts,
and presented with nephromegaly, hepatomegaly, cholestasis, cardiomegaly,
cryptorchidism, respiratory distress, hypoglycemia, generalized muscle
hypotonia after birth, and died due to progressive respiratory decompensation
at the age of 6 months. He was diagnosed with Perlman syndrome (#267000)
confirmed with a homozygous variant mutation in the DIS3L2 gene.

Keywords: Perlman syndrome, nephromegaly, polyhydramnios, fetal ascites,
DIS3L2 gene

INTRODUCTION

Periman syndrome is a rare autosomal recessively inherited
syndrome characterized by overgrowth of the body or body parts
and is seen with a frequency of 1/1,000,000. It shows autosomal
recessive inheritance. Homozygote or compound heterozygous
mutations in the DIS3 like 3’-5’ exoribonuclease 2 genes (DIS3L2,
614184) have been identified in patients with Perliman syndrome
by Astuti et al. (1). So far, 39 cases have been described in the
literature (2-5).

The characteristic features of renal morphology were described by
Liban and Kozenitsky, but the first clinical cases in the literature
who were siblings and born by consanguineous parents were
described by Periman (6-10). Neri et al. designated the syndrome
and proposed the name, Perlman (10). Additional patients have
been described since that time until today.

0z

Perlman sendromu, polihidramnios, fetal asin biyime, yiz dismorfizmi
ve visseromegali ile karakterize edilen ve otozomal resesif olarak kalitilan
son derece nadir bir sendromdur. Bu vakamizda, akraba evliligi yapmis
ebeveynlerden dogan bir erkek bebegdi bildirmekteyiz. Dogum oncesi
donemde polihidramnios, fetal asit, nefromegali, korpus kallozum agenezisi
ve koroid pleksus Kistleri 6ykisti bulunan bebek, dogum sonrasi nefromegali,
hepatomegali, kolestaz, kardiyomegali, inmemis testis, solunum sikintisi,
hipoglisemi, genel kas hipotonisi ortaya ciktl ve 6 aylikken ilerleyici solunum
yetmezligi nedeniyle hayatini kaybetti. DIS3L2 geninde homozigot varyant
mutasyonu ile Perlman sendromu (#267000) teshisi dogrulandi.

Anahtar Kelimeler: Perlman sendromu, nefromegali, polihidramnios, fetal
asit, DIS3L2 geni

Alessandri et al. summarized the clinical features of all 28
patients reported in the literature in the whole world (11). Prenatal
ultrasonography (USG) showed macrosomia, polyhydramnios,
and nephromegaly. The postnatal clinic was marked by large
for gestational (LGA; Birth weight more than 90" percentile)
macrocephaly, dysmorphic facial features like a depressed broad
nasal bridge with a short nose, long anteverted and inverted
V-shaped upper lip, micro-retrognathia, deep-set eyes with
epicanthic fold, low-set ears, round facial fullness and upsweep of
anterior scalp hair, abdominal distention and visceromegaly mainly
nephromegaly and hepatomegaly, cardiovascular anomalies,
central nervous system (CNS) anomalies, hypotonia, developmental
delay, and intellectual disability.

Histological examination shows nephroblastomatosis (75%) and
pancreatic cell hyperplasia (71%) in patients (11, 12). Predisposition
to renal hamartoma, nephroblastoma known as Wilms’ tumor (WT)
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has been reported. The average developing age for WT in Perlman
syndrome is <2 years old and is lower than sporadic WT cases
which develop at 4 years old children and renal cell carcinoma is
seen in long-term follow-up.

Prognosis is severe with high mortality where half of them die in
the neonatal period (<28 days) and only some patients (19%) have
been reported to survive. This high neonatal mortality occurs due
to respiratory problems like pulmonary hypoplasia and hypoxemia
or other systemic problems like hypoglycemia and renal failure.
(3) A long life span has been reported in some cases. A 9-years-
old patient who had a normal neurodevelopmental outcome was
reported by Piccione, and a 34-years-old patient who survived with
mild psychomotor delay (12, 13).

The differential diagnosis of other overgrowth syndromes,
especially Beckwith—Wiedemann syndrome (BWS) and Simpson—
Golabi-Behmel syndrome (SGBS), Weaver and Sotos are difficult to
distinguish from Perlman syndrome. Macroglossia and exomphalos
presented in BWS and polydactyly presented in SGBS are absent in
Periman. Genetic testing should be considered.

We here presented a case that prenatally described to have
nephromegaly, bilateral choroid plexus cyst (CPC), partial agenesis
of the corpus callosum, and ascites and postnatally diagnosed as
Perlman syndrome with clinical features and genetic testing.

CASE PRESENTATION

The male infant was the fourth, but the second alive child of
consanguineous parents. The previous pregnancies had resulted in
infants of which one antenatally diagnosed bilateral hydronephrosis
and died at the third day of life with an, and the other died at 3-months
old due to aspiration syndrome. One sibling who is 18-months old
is healthy. The 27-year-old mother reported no medical problems,
exposure to teratogens or alcohol. She was referred to our perinatal
center at 18 weeks of gestation. At 22 weeks of gestation, a detailed
ultrasound examination showed enlarged kidneys (29,26*40,92
mm) (Abonyi 2019), pericardial effusion choroid plexus cyst, and
partial agenesis of corpus callosum (PACC). (Figure 1 and Figure 2)
Amniocentesis revealed a normal karyotype (46, XY).

Figure 2. 17,06 mm and 9,93 mm CPC. (22 w6 d)

CPC: Choroid plexus cyst
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Figure 3. Postnatal view of the neonatal baby.

The baby was born at 38 weeks of gestation by cesarean section
with a birth weight of 3850 g, a length of 47 c¢cm, and a head
circumference of cm. Apgar scores were 5 and 6 at the 1" and
5" minutes, respectively. He received nasal continuous positive
airway pressure (nCPAP) after birth, then intubated at following
hours. He had marked abdominal distention and enlarged kidneys
were palpated. Facial anomalies included depressed nasal bridge,
prominent forehead, deep-set eyes, low-set ears, high arched
palate (Figure 3). Renal ultrasonography showed enlarged and
hyperechogenic kidneys (left: 105x55x50 mm, right: 102x50x48
mm) with small cystic lesions, a pattern indistinguishable from
polycystic kidney disease. The graphics of the skeleton were
normal. Echocardiography showed a secundum atrial defect. MR
imaging was performed at which the lateral ventricle appears
dilated and the CC was thin.

He received phototherapy due to jaundice on the 2nd day of his
life. There was neither rhesus nor blood group incompatibility. On
the 5th day of his life, an exchange transfusion was performed due
to indirect hyperbilirubinemia (29.7 mg/dL). The direct bilirubin
level was 2.5 mg/dL and increased gradually. The evaluations for
cholestasis were all normal (viral serology, thyroid function test,
metabolic test, liver ultrasound). UDCA treatment was started at a
dose of 10 mg/kg/d. Cholestasis resolved in 6 weeks.

We identified a homozygous deletion of exon 9 in the DIS3L2 gene
in our patient. Both mother and father were heterozygous for this
mutation (HGMD ID: CG1312724/CG121615).

The infant was transferred back to a lower-level care nursery
close to the family’s home at the age of 3-months. We learned
that he died at the age of 6 months due to progressive respiratory
decompensation and sepsis.

DISCUSSION

Perlman syndrome is a rare syndrome characterized by
visceromegaly, renal lesion, and high neonatal mortality. The
first cases were described by Liban and Kozenitzky in 1970
in two siblings (6). Later, three siblings in the same family were
identified by Perlman (8, 9). Multiple metanephric hamartomas and
nephroblastomatosis were reported in male neonates, and, and
diffuse-type WT was described in their sister. Patients reported
having features as typical facial appearance, protruding forehead,
flattened nose, V-shaped flat-wide upper lip. Until 2012, the genetic
basis of Periman syndrome was unknown. In 2012, Astuti et al.
identified the Perlman syndrome and the cancers that may be caused
by Perlman syndrome (1). They defined 2q37.1 as chromosome and
region and DIS3L2 as gene mutation. They claimed that the genetic
cause of Perlman syndrome would also lead to other cancer-
causing causes. To our knowledge, this is the first case report from
our country that has prenatally described features and diagnosed
as Perlman syndrome with postnatal features which was confirmed
as genetically in both infant and his parents.

Perlman syndrome has a poor prognosis. In a review, 11 of 28
patients lived until 1-year-old. The vast majority of patients died
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from respiratory distress syndrome, sepsis, and kidney failure.
WT developed in 7 of 11 patients who survived (11). The case
presented by Piccone had a normal neurodevelopmental outcome
(12). Although the genetic cause of Perlman syndrome has been
elucidated, the clinical variability between cases is unknown.

Unlike other findings, the presented case had CPC that we detected
during early pregnancy. Other nephromegaly and visceromegaly
syndrome were considered in the differential diagnosis. But the
absence of macroglossia, abnormal tongue structure or hemi
hyperplasia distanced us from the diagnosis of BWS. The absence
of polydactyly, lip, and palate problems led us to exclude the
diagnosis of Simpson-Golabi-Behmel syndrome.

There are many reported antenatal USG findings of Perlman
syndrome. Deroche et al. reported a fetus with lymphedema,
dextrocardia, placentomegaly detected at 18. gestation weeks with
elevated o-fetoprotein and human chorionic gonadotropin (14).
They found intracranial hemorrhage, sinus venous thrombosis,
and peripheral calcification in sella turcica in the neonatal period.
Activated C protein resistance was detected in thrombophilia tests.
The difference between this case from our case and other literature
cases is still unknown.

Unlike other cases reported in the literature, our patient did not have
macrosomia as described by Demirel et al. (15). Hyperbilirubinemia
and jaundice were also detected in our patient. The cause of
hyperbilirubinemia in these cases is still unclear.

CONCLUSION

The management of Periman syndrome includes a multidisciplinary
team of specialists according to features observed in patients.
Genetic counseling and prenatal genetic diagnosis should be
offered in the next pregnancy. A quick diagnosis and accurate
follow-up are needed for these patients to give support to high
rates of morbidities and mortality. Infants should be followed up
for possible malignancies. Gene therapy can be the future focus in
Perlman syndrome.

Conflict of interest
The authors report no conflicts of interest.

No financial support has been received.

This article has not been previously published and has not been posted elsewhere
at the same time.

Written informed consent was obtained from the patient.

REFERENCES

Astuti D, Morris MR, Cooper WN, Staals RH, Wake NC, Fews GA, et al. Germline
mutations in DIS3L2 cause the Perlman syndrome of overgrowth and Wilms
tumor susceptibility. Nat Genet. 2012;44(3):277-84. DOI: 10.1038/ng.1071.

Katori K, Hirata K, Higa K, Shono S, Nitahara K. Anesthetic management of an
infant with Perlman syndrome. Paediatr Anaesth. 2006;16(12):1289-90. DOI:
10.1111/j.1460-9592.2006.01986.x.

Morris MR, Astuti D, Maher ER. Perlman syndrome: overgrowth, Wilms
tumor predisposition and DIS3L2. Am J Med Genet C Semin Med Genet.
2013;163C(2):106-13. DOI: 10.1002/ajmg.c.31358.

Higashimoto K, Maeda T, Okada J, Ohtsuka Y, Sasaki K, Hirose A, et al.
Homozygous deletion of DIS3L2 exon 9 due to non-allelic homologous
recombination between LINE-1s in a Japanese patient with Periman syndrome.
Eur J Hum Genet. 2013;21(11):1316-9. DOI: 10.1038/ejhg.2013.45.

Ferianec V, Bartova M. Beckwith-Wiedemann syndrome with overlapping
Periman syndrome manifestation. J Matern Fetal Neonatal Med.
2014;27(15):1607-9. DOI: 10.3109/14767058.2013.864633.

Liban E,  Kozenitzky IL.  Metanephric ~ hamartomas  and
nephroblastomatosis in  siblings. Cancer. 1970;25(4):885-8. DOI:
10.1002/1097-0142(197004)25:4<885::aid-cncr2820250420>3.0.c0;2-#.

Perlman M. Perlman syndrome: familial renal dysplasia with Wilms tumor,
fetal gigantism, and multiple congenital anomalies. Am J Med Genet.
1986;25(4):793-5. DOI: 10.1002/ajmg.1320250418.

Perlman M, Goldberg GM, Bar-Ziv J, Danovitch G. Renal hamartomas and
nephroblastomatosis with fetal gigantism: a familial syndrome. J Pediatr.
1973;83(3):414-8. DOI: 10.1016/s0022-3476(73)80264-1.

Perlman M, Levin M, Wittels B. Syndrome of fetal gigantism, renal hamartomas,
and nephroblastomatosis with Wilms’ tumor. Cancer. 1975;35(4):1212-7. DOI:
10.1002/1097-0142(197504)35:4<1212::aid-cncr2820350427>3.0.0;2-2.

Neri G, Martini-Neri ME, Katz BE, Opitz JM. The Perlman syndrome:
familial renal dysplasia with Wilms tumor, fetal gigantism and multiple
congenital anomalies. Am J Med Genet. 1984;19(1):195-207. DOI: 10.1002/
ajmg.1320190120.

Alessandri JL, Cuillier F, Ramful D, Ernould S, Robin S, de Napoli-Cocci S, et
al. Periman syndrome: report, prenatal findings and review. Am J Med Genet
A.2008;146A(19):2532-7. DOI: 10.1002/ajmg.a.32391.

Piccione M, Cecconi M, Giuffre M, Lo Curto M, Malacarne M, Piro E, et al.
Perlman syndrome: clinical report and nine-year follow-up. Am J Med Genet
A.2005;139A(2):131-5. DOI: 10.1002/ajmg.a.30994.

Neri G. The Helena syndromes. Am J Med Genet A. 2006;140(19):2007-12.
DOI: 10.1002/ajmg.a.31415.

DeRoche ME, Craffey A, Greenstein R, Borgida AF. Antenatal sonographic
features of Perlman syndrome. J Ultrasound Med. 2004;23(4):561-4. DOI:
10.7863/jum.2004.23.4.561.

Demirel G, Oguz SS, Celik IH, Uras N, Erdeve O, Dilmen U. Rare clinical entity
Perlman syndrome: is cholestasis a new finding? Congenit Anom (Kyoto).
2011;51(1):43-5. DOI: 10.1111/j.1741-4520.2010.00294 x.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 1



