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Amag: Perinatoloji klinigimizde prenatal ddnemde tani konulan ve takip ettigimiz ko-
notrunkal kalp anomalilerin alt tiplerini, bunlarin diger yapisal ve/veya kromozomal
anomaliler ile iliskisini, konotrunkal defektin tipine gdre perinatal sonuglari deger-
lendirmeyi ve sonucunda konotrunkal kalp anomalileri ile ilgili klinik deneyimlerimizi
paylasmayi hedefledik.

Geregler ve Yontem: Bu retrospektif calisma Ankara Sehir Hastanesi Perinatoloji
Kliniginde 10.03.2020 ile 30.10.2022 tarihleri arasinda prenatal donemde konotrun-
kal kalp anomali tanisi almis 93 vakadan takip doneminde takipten gikan postnatal
sonuglarina ulasilamayan ve postnatal fetal ekokardiografi ile konotrunkal anomali
tanisi dogrulanmayan 14 vaka gikarilarak postnatal tanisi kesinlestirilmis 79 hastay-
la gergeklestirilmistir. Primer sonucunumuz prenatal konotrunkal anomali tanili
gebeliklerin sonuglarini ve anomalinin tipine gére eslik edebilecek yapisal ve/veya

kromozomal anomalilerle iliskisini degerlendirmekti.

Bulgular: Calismamizda 79 vaka analiz edilmistir. En sik izlenen konotrunkal kalp
anomalisi Fallot tetralojisiydi (40.5%). Galismaya aldigimiz 79 vakanin ortalama
maternal yasi 30.2 idi. Hastalarin refere klinigimize bagvurdugu ortalama gebelik haf-
tasi 27.5 olarak hesaplandi. Gebelik sonuglarini inceledigimizde 79 vakadan 9'nda
(11.4%) gebelik terminasyon ile sonuglanmistir. Altmis dokuz (87.3 %) hastanin ge-
beligi canli dogum ile sonuglanmigtir. Hastalarin 33 (41.7%) tanesinde konotrunkal
anomaliye ek ekstra kardiyak yapisal anomali mevcuttu. En sik izlenen kromozomal
anomali Trizomi 21 (6/15) di. Canli dogan 69 vakanin ortalama dogum haftas| 37,
ortalama dogum kilosu 2797 gramd. Yenidogan doneminde mortalite orani 37.6%
(26/69) olarak hesaplandi. Ayrica canli dogan 69 vakadan 41'nde izole konotrunkal
anomali tanis| mevcuttu.

Sonug: Konotrunkal kalp anomalilerinin prenatal tanisi, eslik edebilecek ek yapisal
ekstrakardiyak ya da kromozomal anomalilerin spatanmasina katkida bulunur, do-
layisyla ailerlere uygun danismanlik ve uygun kosullarda dogum planlamasi saglar.
Anahtar Kelimeler: Konotrunkal kalp anomalileri, Fallot Tetralojisi, Fetal ekokardiog-
rafi

ABSTRACT

Aim: To evaluate the types of prenatally diagnosed conotruncal defects and their
association with other structural or chromosomal abnormalities and to assess the
perinatal outcomes according to the type of the conotruncal defect.

Materials and Method: We retrospectively reviewed the records of 93 pregnancies
prenatally diagnosed with conotruncal heart defects in the Perinatology department
of Ankara City Hospital between 10 March 2020-30 October 2022. 14 of 93 patients
were not included to the study because of lost from follow-up or inaccessible postna-
tal outcomes. Main outcome was to assess the pregnancy outcomes of conotruncal
heart defects according to the type of the defect and associated structural and/or
chromosomal abnormalities.

Results: Seventy-nine pregnancies were evaluated in our study. The most common
conotruncal heart defect was tetralogy of Fallot (40.5%). The mean maternal age
was 30.2 year and the mean gestational week of admission was 27.5. The rate of
pregnancy termination was 11.4% (9/79). Sixty-nine fetuses born alive hence, the
rate of live birth was (87.3%). Associated structural extracardiac anomly rate was
(41.7%). The most common chromosomal abnormality was Trisomy 21 (6/15). The
mean birth week of live borns was 37 week and the mean birth weight was 2797 gr.
Mortality rate in the neonatal period was 37.6% (26/69). In forty-one (59.4%) of live
borns conotruncal heart defect was an isolated finding.

Conclusion: Prenatal diagnosis of conotruncal heart defects contributes to the de-
tection of associated structural and chromosomal anomalies hence provides ap-
propriate counseling to parents and planning of the birth in appropriate conditions.

Key Words: Conotruncal heart defects, Tetralogy of Fallot, Fetal Ecocardiography
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GiRiS

Konjenital kalp hastaliklari (KKH) en sik gorlilen yapisal dogum-
sal anomaliler olup canli dogumlar iginde %0.4-1 oraninda go-
rilmektedir (1,2). Konjenital kalp hastaliklarinin birgok farkli alt
grubu tanimlanmustir, kardiyak ¢ikis yollarini ve biyik arterleri
etkileyen konotrunkal kalp anomalileri (KTA) bu alt gruplardan
bir tanesidir. Embryolojik gelisim sirasinda, aortikopulmoner ya-
riklanmada sorun sonucu gelisen konotrunkal kalp anomalileri
prenatal ddnemde tani alan ve sendromik olmayan konjenital
kalp defektlerinin %25-33 kadarini olugturmaktadir (3).

Konotrunkal kalp anomalileri tanimi iginde; Fallot tetralojisi
(FT), Cift cikish sag ventrikul (CCSV), Trunkus Arteriyozus (TA)
ve Buyuk Arter Transpozisyonu (BAT) gibi anomaliler yer al-
maktadir. Konotrunkal kalp anomalilerinin etiolojisi net olarak
bilinmemekle birlikte gelisiminde; kromozomal andploidiler ve
kardiyak gelisimde rol alan bazi tek gen bozukluklari suglan-
maktadir, bunlarin yaninda gevresel ve epigenetik nedenler de
suclanarak hepsinin ortak sonucunda bu anomalilerin olustugu
gorisl hakimdir (4,5). Konotrunkal anomalilere postnatal er-
ken dénemde kateter bazli veya cerrahi tedavi ile miidahale
edilmediginde mortalite oldukga ylksek seyredebilmektedir (6).
Dolayisiyla daha dnce birgok galismada da bildirildigi gibi bu
anomalilerin prenatal ddnemde tani almasi postnatal hipoksi ve
periopreatif mortaliteyi azaltabilmesi acisindan dnemlidir (7,8).
Ayrica, bu anomalilere prenatal dénemde tani konmasi, eslik
edebilecek kromozom anomalilerinin ve/veya ekstrakardiak
diger yapisal anomalilerin de daha ayrintili arastiriimasina ve
saptanmasina yol agarak, ailelere multisipliner bir yaklagimla
danigmanlik veriimesine ve dogumun uygun tersiyer merkez-
lerde planlanmasina olanak saglar. Tiim bu verilerin isi§inda
biz de bu ¢alismamiz ile, bir referans merkezi olan Perinatoloji
klinigimizde prenatal donemde tani konulan ve takip ettigimiz
konotrunkal kalp anomalilerin alt tiplerini, bunlarin diger yapisal
ve/veya kromozomal anomaliler ile iligkisini, konotrunkal defek-
tin tipine gbre perinatal sonuglari degerlendirmeyi ve sonucun-
da konotrunkal kalp anomalileri ile ilgili klinik deneyimlerimizi
paylasmayi hedefledik.

GEREG-YONTEM

Bu retrospektif ¢alisma Ankara Sehir Hastanesi Perinatoloji
Kliniginde 10.03.2020 ile 30.10.2022 tarihleri arasinda prena-
tal donemde konotrunkal kalp anomali tanisi almig 93 vakadan
takip déneminde takipten ¢ikan postnatal sonuglarina ulagila-
mayan ve postnatal fetal ekokardiografi ile konotrunkal anomali
tanisi dogrulanmayan 14 vaka gikarilarak postnatal tanisi ke-
sinlestiriimis 79 hastayla gergeklestirilmistir. Calisma Etik onayi
hastanemiz etik kurulundan alinmistir (sayi no: E2-23-3487).

Galismamiz icin prenatal ddnemde konotrunkal kalp anomalisi
tanisi alan hastalarin kayitlari ve verileri hastanemiz Perinatolo-
jiklinigi merkezi kayit sisteminden alinmistir. Prenatal donemde
konotrunkal kalp anomali tanisi merkezimiz Perinatoloji yandal
uzmanlari tarafindan yapilan fetal ekokardiyografi degerlendir-
mesi sonucu konulmus ve/veya kesinlestirilmis (KTA stiphesiile
refere edilen hastalarda) olup, postnatal tani pediatrik kardio-
loglar tarafindan yapilan ekokardiografi ile dogrulanmis vakalar
calismaya dahil edilmistir. Perinatoloji merkezimizde tlim ult-
rasonografi dederlendirmeleri Voluson E-10 (GE HealthCare)

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3

ile yapiimistir. Fetal ekokardiografik muayenede, kalp dort oda
gorindmda, ventrikdl ¢ikislari, Gi¢ damar, (i¢ damar trakea go-
rindm, kisa ve uzun akslar, buyuk damarlarin lokalizasyonu
birbirleriyle iliskisi ve ventrikiler arasi septum sirali segmental
degerlendirme ile ¢oklu planlar kullanilarak ayrintili bir sekilde
incelenerek not edilmis ve prenatal tani konulmustur. Daha
sonra tlim fetuslere kapsamli bir sekilde kromozomal anoploidi
belirteg taramasi ve diger tlim sistemleri kapsayan ayrintili ana-
tomik inceleme yapilmistir. Konotrunkal kalp anomalisi tanisi
alan tim hastalara perinatoloji uzmani, tibbi genetik uzmani,
yenidogan uzmani, gcocuk kardiyologu ve kardiovaskuler cer-
rahi tarafindan, anomalinin tlirl ve varsa eglik eden ek yapisal
anomalilerle ilgili ayrintili bir danismanlik verilerek vakalarin
prognozu ve gebeligin yonetiminde izlenebilecek segenekler
hakkinda detayl bilgilendiriime yapilmistir. Her vaka 6zelinde
ailelere eslik edebilecek kromozomal anomali varliginin deger-
lendirilebilmesi igin, fetal hafta géz dniine alinarak, koryon villiis
orneklemesi, amniosentez, veya kordosentez segeneklerinden
biri 6nerilmistir. Invaziv tani testini kabul eden ailelere test yapi-
lip sonucuna gére aileler tekrar bilgilendirilmistir. Multidisipliner
bir danismanlik sonucunda gebelik terminasyonu tercih eden
ailelerde gebelik termine edilmistir. Canli dogan fetuslarin hep-
sinde postnatal ddnemde fetal ekokardiyografi yapilip tani ke-
sinlestiriimis ve bu hastalar galismaya dahil edilmistir.

Galismamiz verilerinin istatistiksel analizi igcin SPSS Versi-
yon 25 (Statistical Package for the Social Science; SPSS Inc.,
Chicago, IL, ABD) kullanildi. Istatistiksel verilerde ortalama 0
standart sapma, medyan deger (minimum-maksimum deger)
ve sayI (ylzde oran) olarak verildi.

RESULTS

Calisma sireci iginde toplamda 93 olgunun prenatal dénem
konotrunkal kalp anomali tanisi mevcuttu, ancak bu vakalardan
14 tanesi takipten ¢ikma, postnatal verilerine ulasamama veya
postnatal dénemde konotrunkal kalp anomali tanisinin dogru-
lanmamasi gibi sebeplerle analiz edilmedi ve galismamizi 79
vakay! analiz ederek gerceklestirdik. Calismaya aldigimiz 79
vakanin ortalama maternal yasi 30.2 idi. Hastalarin refere klini-
gimize bagvurdugu ortalama gebelik haftasi 27.5 olarak hesap-
land1. En sik izlenen konotrunkal kalp anomalisi Fallot tetraloji-
siydi (40.5%). Olgulardan 21 tanesi biiyik arter transpozisyonu
(26.5 %), 20 tanesi cift cikisli sag ventrikil (25.3 %) ve 6 tanesi
de trunkus arteriozus (7.5%) olarak tani almigti (Tablo 1).



Tablo 1: Demografik 6zellikler ve konotrunkal anomalinin tipine gdre vakalarin dagilimi
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Prenatal konotrunkal kalp anomalisi tanisi alan fetus sayis1 §V

79
Maternal yas (yil)* 30.2+4.9
Gravida # 2(1-7)
Parite # 1(0-5)
Hastanemize bagvuru haftasi* 275+ 6.6

Fallot Tetralojisi (FT) §

32 (40.5%)

Biiyiik Arter Transpozisyonu (BAT) §

21 (26.5%)

Cift Cikisl Sag Ventrikiil (CCSV) §

20 (25.3%)

Trunkus Arteriozus (TA) §

6 (7.5%)

*: Ortalama + SD
#: Ortanca (min-mak)

§: Say1 (%)

Gebelik sonuglarini inceledigimizde 79 vakadan 9'nda (11.4%) gebelik terminasyon ile sonuglanmistir. Bir olguda (BAT tanili)
intrauterin fetal 6lim gergeklesmistir. Altmis dokuz (87.3 %) hastanin gebeligi canli dogum ile sonuglanmistir. Konotrunkal ano-
malinin tipine gore gebelik sonuglari Tablo 2 de gosterilmistir. Hastalarin 33 (41.7%) tanesinde konotrunkal anomaliye ek eks-
trakardiyak yapisal anomali mevcuttu. Ekstrakardiyak yapisal anomali bulunma orani en yilksek trunkus arteriozus tanili hasta

grubu (TAtanil hastalarin 83.3%), ikinci sirada ise ¢ift gikigli sag ventrikul tanili hasta grubuydu (CGSV tanili hastalarin 55%'de).
Ekstrakardiyak yapisal anomali orani en dustik grup ise buytk arter transpozisyon tanili hastalardi (BAT tanili hastalarin 23.8%).
Yetmis dokuz hastadan 32 (40.5%) tanesine prenatal invaziv tani testi uygulanmisti ve 15 hastada kromozomal anomali saptand.
Prenatal invaziv tani testi yapilan hastalar iginde, en yiksek kromozomal anomali saptanma orani trunkus artriozus tanili hasta
grubunda ((100%) 3/3), en diisiik kromozomal anomali saptanma orant ise biiylk arter transpozisyon tanili hasta grubunda izlendi

((25%)-1/4) (Tablo2).

Tablo 2: Konotrunkal anomalinin tipine gore gebelik sonuglari

FT (n:32) BAT (n:21) CCSV (n:20) | TA (n:6) Toplam(79)
Gebeligin terminasyonu

3(9.3%) 2 (9.5%) 4 (20%) 0 9 (11.4%)
Fetal 6lim 0 1 (4.7%) 0 0 1 (1.2%)
Canli dogum 29 (90.6%) 18 (85.7%) 16 (80%) 6 (100%) 69 (87.3%)
Ek ekstrakardiyak yapisal anomali
varligi

12 (37.5%) 5 (23.8%) 11 (55%) 5 (83.3%) 33 (41,7%)
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Prenatal invaziv tani testi varligi

14 (43.7%)

4 (19.0%)

11 (55%)

3 (50%)

32 (40,5%)

Kromozomal anomali varlig1

5 (15.6%)

1 (4.7%)

6 (30%)

3 (50%)

15 (18.9%)

En sik izlenen kromozomal anomali Trizomi 21 (6/15), ikinci sik izlenen ise Trizomi 18 di (5/15). Kromozomal anomali saptanan
Fallot tanili 5 hastadan 4'linde tani Trizomi 21 di. Kromozomal anomali saptanan cift ¢ikisli sag ventrikiil tanili 6 hastadan 2‘nde
tani Trizomi 21, 3 hastada ise tani Trizomi 18 di. Kromozomal anomali saptanan Trunkus arteriozus tanili 3 hastadan 2’'nde tani
DiGeorge olarak tespit edildi. Biylk arter transpozisyon tanisi olup kromozomal anomali tespit edilen tek vakada tani Trizomi
18'di. (Bu vakaya eslik eden multisistem ekstra kardiyak anomalilerde mevcuttu) (Tablo3).

Tablo 3: Konotrunkal anomalinin tipine gére saptanan kromozomal anomaliler

FT(n:5) BAT(n:1) CCSV(n:6) TA(n:3) Toplam(n:15)
Trizomi 21 4(%80) - 2(%33) - 6 (%40)
Trizomi 18 - 1(%100) 3(%50) 1(%33) 5(%33.4)
DiGeorge - - - 2(%66) 2 (%13.3)
Del 2q37.3 - - 1(%17) - 1 (%6.6)
Dup 3p del 4q 1(%20) - - - 1 (%6.6)

n: say1 (%)

Canli dogan 69 vakay! inceledigimizde ortalama dogum haftasinin 37, ortalama dogum kilosunun 2797 gram, 5. dakika APGAR
skorunun ortalama 8 ve 38 (55.07%) tanesinin cinsiyetinin erkek oldugunu saptadik, vakalarin 26 tanesi yenidogan déneminde
eks oldu (Tablo 4).

Tablo 4: Canli dogan vakalarin 6zellikleri (n:69)

Dogum haftasi* 37.05+2.2
Dogum Kilosu* 2797.89 £ 652
Apgar 5.dakika # 8 (1-9)
Cinsiyet (erkek) § 38 (55.07%)
Yenidogan doneminde sagkalim § 43 (62.3%)

*: Ortalama + SD
#: Ortanca (min-mak)

§: Say1 (%)
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Konotrunkal anomalinin izole veya non izole olmasina gére gebelik sonucuna baktigimizda, gebelidi terminasyon ile sonuglanan
9 hastadan 8 inin non izole konotrunkal anomali tanisi mevcuttu. Ayrica canli dogan 69 vakadan 41°'nde izole konotrunkal anomali

tanisi mevcuttu (Tablo 5).

Toplam vaka sayist Izole vakalar Non izole vakalar

(n:79) (n:43) (Ekstrakardiyak ve/veya kromo-
zomal anomali varlig1)
(n:36)

Gebeligin terminasyonu 1(2.3%) 8 (22.2%)

Fetal oliim 1(2.3%) 0

Canli dogum 41 (95.3%) 28 (77.7%)

n: say1 (%)

TARTISMA

Konotrunkal kalp anomalileri hem erken tedavi gereksinimi
hem de postnatal erken dénem siyanotik dogumsal kalp has-
taliklarinin énemli bir kismini olusturmasi sebebiyle ciddi dnem
arz etmektedir (9).

Konotrunkal anomali taniminda aort ve pulmoner arter ¢ikis
anomalileri tanimlandigindan, prenatal taninin ve sonucunda
erken mldahalenin bu anomalilerde postnatal hipoksi ve mor-
biditeyi azaltti§ literatlirde bildirilmistir (8). Konotrunkal anoma-
lileri 6Gnemli kilan bir diger durum ise dogru prenatal tani alabil-
me oraninin diger konjenital kalp hastaliklarina kiyasla dustik
olmasidir. Literatiirde prenatal tani orani %40-70 arasinda bil-
dirilmektedir (10,11). Bunun temel nedeni, ikinci trimester rutin
ultrasonografik anatomik taramada fetal kalbin buytk oranda
sadece 4 oda kesiti ile degerlendirilmesi olabilir. Fetal kalp ince-
lemesine 4 oda kesitine ek olarak sag-sol ventrikul ¢ikis yollari
dahil edilmediginde konotrunkal anomalilerin prenatal dénem-
de tani almama olasili§l gok yikselmektedir. Klinigimiz gibi
deneyimli perinatoloji merkezlerinde konotrunkal anomalilerin
prenatal tanisi yUksek dogrulukla konulabilmektedir.

Galismamizda vakalarin konotrunkal anomalinin tipine gére
dagiimina baktigimizda en cok Fallot tetralojisi (40.5%) vaka-
sI, daha sonra benzer sayida ¢ift ¢ikisl sag ventrikil (25.3%)
ve blyuk arter transpozisyonu (26.5%) vakasi seklinde dagilim
gosterdigini tespit ettik, bu vaka dagiliminin genis serili litera-
tiir ile uyumlu oldugunu gozlemledik (12,13). Ancak Ulkemizde
Kaya ve ark. yaptigi calismada konotrunkal anomaliler grubu
icinde ¢ift ¢ikish sag ventrikll tani oraninin en yiiksek oldugu

bildirilmistir (14). Bizim serimizdeki vaka dagiliminin yurt dig
verileri ve giincel literatirle uyumlu oldugunu tespit ettik.

Gebelik sonuglari agisindan ¢alismamizi degerlendirdigimiz-
de sadece 9 (11.4%) hastada gebelik terminasyonu gercek-
lestirildigini saptadik. Bu sayi gerek yurt disi verileri gerekse
ulkemizde yapilan calismalara gore oldukga az olarak goze
carpmaktadir (13,14). Biz bunun sebebini refere merkez olan
klinigimizin bulundugu bolgedeki toplumun dini ve kilturel ina-
nisinin gebelik terminasyon segenegine sicak bakmamasina
bagladik. 1 vakamizda fetal 6lim gergeklesti ve galismamizda
69 fetus canl olarak dogdu. Konotrunkal kalp anomalilerine
ekstrakardiyak anomali eglik etme orani agisindan literatiri
taradigimizda, bu oranin %25-40 araliinda oldugunu sapta-
dik (14-17). Bizim galismamizda da konotrunkal anomalilere ek
ekstrakardiyak anomali eslik etme orani benzer sekilde 41.7%
olarak bulundu ve bu bulgumuz (st sinirda da olsa literatir ile
uyumluydu. Calismamizda dikkat geken baska bir bulgu ise se-
rimizdeki trunkus arteriozus vakalarinin literatiire kiyasla eks-
trakardiyak ve kromozomal anomaliler ile daha yiiksek oranda
iligkili oldugunu saptamamizdir. Ancak trunkus arteriozus tanil
vaka sayimizin azli§1 nedeniyle bu bulgu hakkinda ek bir yo-
rumda bulunamadik. Serimizde kromozomal anomali tanisi igin
79 hastanin 32(40.5%) tanesine invaziv tani testi uygulanmisti
ve kromozomal anomali oranimiz %18.9 olarak saptandi. Bu
oran literatirle uyumlu olmakla beraber alt sinirda gérilmekte-
dir (14,16,17). Bunun nedeninin gérece olarak daha az oranda
hastaya prenatal tani testi uygulamamiz oldugunu digtinmek-
teyiz. Ayrica konotrunkal anomalileri tiplerine gére ayrintili ince-
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ledigimizde kromozomal anomali eslik etme oranini en yiiksek
trunkus arteriozus ikinci sirada ise ift ¢ikisl sag ventrikl tanili
hastalarda tespit ettik. Cok genis serilerle yapilan 2 ¢alismada
da ¢ift ¢ikigh sag ventrikil tanisi varliginda kromozomal anoma-
li eslik etme orani Fallot tetralojisine kiyasla daha ylksek bulun-
mustur, en dlsik kromozomal anomali eslik etme oraninin ise
buylk arter transpozisyon tanisi varliginda izlendigi belirtilmistir
(12,18). Bizim calismamizda bu bulgulari desteklemekle bera-
ber, Fallot tetralojisi tanisina kromozomal anomali eslik etme
orani bizim galismamizda literatiire kiyasla biraz daha diisiik
tespit edildi. (12,14-18). Calismamizda Fallot tetraloji tanisi
varliginda literatire gore daha az kromozomal anomali orani
saptanmasinin nedenini bu grupta ekstrakardiyak anomali eslik
etme oranininda biraz daha az olmasina baglamaktayiz. Ayrica
anomaliler 6zelinde baktigimizda cift ¢ikigh sag ventrikll tanisi
varliginda en sik eslik eden kromozomal anomalinin Trizomi 18
olmasi, Fallot tetralojisi tanisina ise en sik Trizomi 21'in eslik
etmesi literatlirle uyumlu olarak bulunmustur (12,14,18).

Canli dogan vakalari degerlendirdigimizde, dogum haftasinin,
dogum kilosunun ve 6zellikle yenidogan doneminde hayatta ka-
lan bebek oranini (62.3%) yiksek vaka sayili serilerde verilmis
olan %40 ile %70 aras! oranlarla karsilastirdigimizda Ust sini-
ra yakin oldugunu saptadik (14-19). Bu sonucu da Klinigimizin
yenidogan biriminin de tersiyer merkez olmasi ve prenatal tani
ile erken midahale sansinin yakalanmasina baglamaktayiz.
Son olarak vaka serimizde beklenildigi gibi, konotrunkal kalp
anomalisinin izole oldugu vakalarda canli dogum oraninin daha
ylksek, ekstrakardiyak anomali ve/veya kromozomal anoma-
lisi olan vakalarda gebelik terminasyon oraninin daha yiiksek
oldugunu saptadik. Bu sonucun literattrle uyumlu oldugunu ve
beklenilen bir sonug oldugunu séyleyebiliriz (14-19).

Calismamizin retrospecktif bir calisma olmasi limitasyonu ola-
rak degerlendirilebilir. Ancak klinigimizin refere bir merkez ol-
masi, prenatal taninin deneyimli perinatologlar tarafindan kon-
mas! ayrica tim vakalarin tanisinin postnatal ekokardiyografi
ile kesinlestiriimesi calismamizin guglu yonleri olarak sayilabilir.

Sonug olarak konotrunkal kalp anomalilerinin konjenital kalp
hastaliklar iginde 6nemli bir orana sahip olmasi, rutin anato-
mik taramada tanisinin zor olmasi ve prenatal taninin erken
postnatal donemde girisim ve tedavi sansi vermesi nedeniyle
prenatal dogru taninin ¢ok ciddi dneme sahip oldugunu ve bu
sayede fetuslarin sekelsiz hayatta kalma sansinin arttigina
inanmaktayiz. Ayrica ekstrakardiyak anomali ya da kromozo-
mal anomali eslik ettiginde gebeligin terminasyonu veya takip
seceneginin multidisipliner birimlerden olusan konsey karariyla
referans merkezlerce ailelere ayrintili ve iyi bir bilgilendirme ile
saglanabilecegi ve bu sekilde bilgilendirmenin gok dnemli oldu-
gu kanisindayiz.

Gikar Gatigmasi
Calismamizda herhangi bir ¢ikar ¢atismasi yoktur.
Finansal Destek

Calismamizin hazirlanmasi sirasinda herhangi bir fon, mali
veya finansal destek alinmamustir.
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Amag: Maternal Behget Hastaligi (BH) ile komplike gebeliklerde artmis inflamasyo-
nun fetal adrenal bezin erken olgunlasmasina neden olabilecegini, dolayisiyla fetal
adrenal bez boyutunun degisebilecegini hipoteze ederek, maternal BH'li gebeliklerde
fetal adrenal bez boyutlarini incelemeyi amagladik.

Gereg ve Yontemler: Kesitsel tasarimda ki bu calisma, Mayis 2022-Mayis 2023 tarih-
leri arasinda Ankara Sehir Hastanesi perinatoloji kliniginde ytiriitildu. Calismaya 31-
34 gebelik haftalarinda bagvuran BH tanisi almis 21 gebe ve gebelik yasi vaka grubu
ile eslestirilmis ve rastgele segilmis 63 saglikli gebe dahil edildi. Her iki adrenal bez ile
adrenal bezin fetal zonunun genisligi ve uzunlugu transvers kesitte dlclerek uzunluk
x geniglik x 1 formilu ile transvers adrenal alan (TAA), transvers fetal zon alani (FZA)
ve fetal zon alaninin transvers adrenal alana orani (FZA/TAA) hesaplandi. Vaka ve
kontrol gruplari arasinda ayrica atak gegiren ve gegirmeyen BH alt gruplarinda fetal
adrenal dlglimler karsilastirild.

Bulgular: Sol adrenal bezde toplam adrenal genislik, TAA, fetal zon genislik ve FZA
vaka grubunda anlamli olarak yliksek bulundu. Ayrica sol FZA/TAA orani vaka gru-
bunda istatistiksel olarak anlamli oranda yiksek saptandi. Sag adrenal bezde ise
fetal zon genisligi, FZA ve FZA/TAA orani vaka grubunda anlamli oranda yiiksek
izlendi. Ayrica atak gegiren grupta sol adrenal bezde fetal zon genisligi, FZA ve FZA/
TAA orani anlamli dlglide yiiksek ve sag adrenal bezde ise toplam adrenal uzunluk,
TAA, fetal zon genisligi ve FZA istatiksel olarak anlamli oranda yuksek izlendi.

Sonug: Maternal BH ile komplike gebeliklerde fetal adrenal bez boyutlari etkilene-
bilmektedir. Bu etkinin daha gok adrenal bezin fetal zon bdlimiinde oldugu ve ge-
beliginde atak gegiren grupta daha belirgin oldugu gorilmektedir. BH gebeliklerinde
artmig inflamasyon ve sitokin seviyeleri nedeniyle intrauterin strese maruz kalan
fetuslarda adrenal bezin daha erken mattirasyonu s6z konusu olabilir.

Anahtar Kelimeler: Behget Hastalig, fetal adrenal bez boyutlari, inflamasyon, vas-
kit

ABSTRACT

Aim: We aimed to investigate fetal adrenal gland sizes in pregnancies with maternal
Behget's Disease (BD), hypothesizing that increased inflammation in pregnancies
complicated with maternal BD may cause premature maturation of the fetal adrenal
gland, and therefore fetal adrenal gland size may change.

Materials and Methods: This cross-sectional study was carried out between May
2022 and May 2023 in Ankara City Hospital perinatology clinic. Twenty-one preg-
nant women with BD at 31-34 weeks of gestation and 63 randomly selected healthy
pregnant women whose gestational age were matched with the case group were
included in the study. Transverse adrenal area (TAA), transverse fetal zone area
(FZA) and the ratio of fetal zone area to transverse adrenal area (FZA/TAA) were
calculated using the formula length x width x T by measuring the width and length of
the fetal zone with both adrenal glands. Fetal adrenal measurements were compa-
red between the case and control groups, as well as in the BD subgroups with and
without exacerbation.

Results: Total adrenal width, TAA, fetal zone width and FZA in the left adrenal gland
were significantly higher in the case group. The left FZA/TAA ratio was found to be
statistically significantly higher in the case group. In the right adrenal gland, fetal
zone width, FZA and FZA/TAA ratios were significantly higher in the case group. In
addition, fetal zone width, FZA and FZA/TAA ratios were significantly higher in the
left adrenal gland, and total adrenal length, TAA, fetal zone width and FZA were
statistically significantly higher in the right adrenal gland in the exacerbated group.

Conclusion: Fetal adrenal gland dimensions may be affected in pregnancies comp-
licated by maternal BD. This effect is seen mostly in the fetal zone of the adrenal
gland and is more prominent in the group who had an attack during pregnancy.
Fetuses exposed to intrauterine stress due to increased inflammation and cytokine
levels in BD pregnancies may have earlier maturation of the adrenal gland.

Keywords: Behget's Disease, fetal adrenal gland dimensions, inflammation, vas-
culitis.
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GiRiS

Behget Hastaligi (BH), 1937 yilinda Prof. Dr. Hulusi Behget ta-
rafindan tanimlanmis olup, tekrarlayan oral aft6z tlserler, geni-
tal Ulserler ve okuler inflamatuar lezyonlar ile karakterize, mul-
tisistemik inflamatuar bir vaskdlittir. (1). Hastaligin prevalansi
cografi olarak degisken olup, Orta Dogu ve Uzak Dogu’daki in-
sanlari daha sik etkilemektedir. Hastaligin en yaygin goruldigu
Turkiye'de ise sikligi 3/1000 civarindadir. Patogenezi tam ola-
rak agiklanamamakla birlikte genetik olarak yatkin bireylerde,
enfeksiy0z ajanlar gibi tetikleyici faktdrler tarafindan baglatilan
otoimmin bir reaksiyon ile gelistigi bildiriimektedir (2, 3). BH igin
tani degeri olan bir laboratuvar incelemesi yoktur, bu nedenle
tanisi klinik bulgular ile konur (4). BH tanisi, 1990 Uluslararasi
Behget Hastaligi Galisma Grubu Kriterlerine gore oral Ulseras-
yona eslik eden genital Glserler, (iveit veya retinal vaskdilit gibi
g6z lezyonlari, eritema nodozum ve psddofollikilit benzeri cilt
lezyonlari veya pozitif bir paterji testi bulgularindan herhangi
ikisinin varligi ile konmaktadir (5). BH'de gorulen vaskulit daha
¢ok kiglk damar tutulumu seklinde olup immiin-kompleksler
araciligl ile gerceklesir. Yiizeyel ve derin ven trombozu da
BH'de yaygin olarak goriilmektedir.

Gebelik gesitli hormonal, metabolik, immuUnolojik, fizyolojik ve
vaskiler degisikliklere neden olan ve gogu sistemi etkileyen
fizyolojik bir durumdur. Farkli Ulkelerden yapilan caligmalar,
gebeligin BH seyri (zerindeki etkisinin hastalar arasinda ve
hatta ayni hastada farkli gebelikler sirasinda degisken oldu-
gunu gdstermektedir (6-8). BH plasental damarlari etkileyerek
fetal ve obstetrik komplikasyonlara yol agabilmektedir. Plasen-
tada desidual vaskulit ve necrotizan villitise neden olarak, im-
miin-komplekslerin sebep oldugu hiperkoagulopati ve trombiis
formasyonu ile fetal gelisme kisithh§i (FGK) ve preterm dogum
gibi obstetrik komplikasyonlara neden olabildigi gosterilmistir
(9, 10). Ozellikle hastaligin aktif doneminde gebe kalan ya da
gebelikte hastaligi alevienen hastalarda fetal etkilenmenin ve
obstetrik komplikasyonlarin daha sik gozlendigi bildirilmigtir

(11).

Fetal adrenal bezler, fetusun gelisimi, olgunlagmasi, neonatal
yasama adaptasyonu ve hipoksi, intrauterin enfeksiyonlar, inf-
lamasyonlar veya cerrahi gibi nedenlerle olugan intrauterin stre-
se karsl micadele edebilmesinde kritik Gneme sahip endokrin
organlardir (12). Intrauterin strese neden olabilecek herhangi
bir faktortin varliginda fetal adrenal kan akiminda redistribus-
yon ve adrenal bez boyutlarinda degisiklige sebep olabilecegi
cesitli calismalarda gosterilmistir (13-18). Ayrica, sitokinlerin ve
inflamasyonun yliksek seviyelerinin, hipotalamus-hipofiz-adre-
nal (HPA) aksini aktive ederek fetal adrenal bez fonksiyonunu
ve boyutlarini etkiledigi de bildirilmistir (19-21).

BH'li gebeliklerde artmis inflamasyonun fetal adrenal bezin
erken olgunlagsmasina neden olabilecegini, dolayisiyla BH'li
gebeliklerde fetal adrenal bez boyutunun degisebilecegini d-
stinliyoruz. Calismamizda maternal Behget Hastali§i olan ge-
beliklerde fetal adrenal bez boyutlarini incelemeyi amagladik.

GEREG-YONTEM

Kesitsel tasarimda ki bu calisma, Mayis 2022-Mayis 2023 ta-
rihleri arasinda Ankara Sehir Hastanesi perinatoloji kliniginde
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ylrataldd. Calismaya 31-34 gebelik haftalarinda bagvuran BH
tanisi almis 21 gebe ve gebelik yasi vaka grubu ile eslestiril-
mis ve rastgele secilmis 63 saglikli gebe dahil edildi. Arastirma
protokolli, calismaya baglamadan énce Ankara Sehir Hastane-
si Kurumsal Etik Kurulu bdlimi tarafindan onaylandi (E2-22-
2140). Tum katihmcilardan bilgilendirilmis yazili onam alind.

Gebeliklerin gebelik yasl son adet tarihine gére belirlendi ve
gebeligin 9+0 ile 13+6 haftalar arasinda bas-popo uzunlugu
(CRL) dlelimdi ile dogrulandi. Maternal yas, gebelik oncesi vi-
cut kitle indeksi (VKI), obstetrik 6yku, otoimmdiin hastalik suresi,
kullanilan ilaglar, gebelikte atak gegiren hasta sayisi, ultraso-
nografik incelemenin yapildigi gebelik haftasi bilgileri kaydedil-
di. Fetal anomali, FGK, preterm prematiire membran rlptir(i
(PPROM), cogul gebelik, gestasyonel diabetes mellitus, sigara
kullanimi, preeklampsi ve diger maternal sistemik hastalik tanili
gebeler calisma disi birakild.

Tim fetal ultrasonografik inceleme, Voluson E8'in (GE Health-
care, Milwaukee, WI) 4-8 MHz konveks ultrason probu kullani-
larak, hastanin vaka veya kontrol grubundan oldugunu bilme-
yen tek bir perinatoloji uzmani (DUH) tarafindan yapildi. Fetal
anomali taramasi, biyometrik Glgiimler ve fetal iyilik halinin de-
gerlendirilmesinden sonra fetal adrenal bez boyutlari élgtldu.
Ultrason probu fetal abdominal gevre kesitinden kaudal olarak
kaydirildiginda, vertebranin her iki yaninda bébregin st polini
cevreleyen sag ve sol fetal adrenal bezin transvers kesiti goriin-
tilendi. Gérintl bdyutilerek, ortadaki hiperekoik fetal zon ile
onu gevreleyen hipoekoik korteks arasindaki ayrim netlegtirildi.
Her iki adrenal bezin ve fetal zonun genisligi ve uzunlugu iki
eksende ayri ayri Olgildi (Resim 1). Kostal veya vertebral ke-
miklerin akustik gélgesi nedeniyle fetal adrenal yiiksekligi 6lg-
mek her hastada mimkin olamadigindan, ¢alismamizda fetal
adrenal volimii 6lgmek yerine, uzunluk x genislik x 1 formUlG
ile transvers adrenal alan (TAA) hesaplandi. Ayni formiil fetal
zon boyutlari igin de kullanilarak transvers fetal zon alani (FZA)
ve fetal zon alaninin transvers adrenal alana orani (FZA/TAA)
hesaplandi. Tum Glgimler her hasta icin iki kez tekrarlandi ve
ortalamas kaydedildi.

istatistiksel Analizler

Numune blydkligi G Power yazilimi kullanilarak analiz edil-
di ((versiyon 3.1; Franz Foul, Universitat Kiel, Kiel, Aimanya)
(22). Orneklem buyuklugu igin, p-degeri 0.05 ve %80’lik bir gug
ile 0.80’lik bir etki blydklugu belirlendi. Bu sekilde her grupta
en az 17 vaka olmasi gerektigi sonucuna variimis ve her vaka
icin 3 kontrol alinmasi planlanmistir. Social Sciences (SPSS),
yazilim versiyonu 17.0 (SPSS Inc, Chicago, IL) kullanilarak
yapildi. Tanimlayici istatistikler normal dagima sahip sayisal
veriler igin ortalama + standart sapma veya veya normal bir
dagilim izlemeyen sayisal veriler icin medyan (IQR’ler (Ceyrek-
ler Arasi Araliklar)) degerleri olarak verildi. Iki bagimsiz grubun
degerlerinin karsilastirimasinda normal dagilan degiskenler
icin “ Independent t-testi “, normal dagiimayan degiskenler igin
“ Mann-Whitney U testi “ kullanildi. Sol ve sag FZA'nin gruplar
arasinda ki dagilimi Sekil 1'de hata gubugu (error bar) ile gos-
terilmistir. Gebeliginde atak gegiren ve gegirmeyen BH gruplari
arasinda FZA 6lgiimlerinin dagilimi boxplot kutu grafigi ile Sekil
2'de gosterildi. Kutu, ceyrekler arasi araligi tanimlar ve kutunun
ortasindaki gizgi medyani sembolize eder. Calismadaki .05'in
altindaki tim p degerleri anlamli olarak kabul edilmistir.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1793

BULGULAR

Calismamiza maternal Behget Hastaligi olan 21 gebe ve ma-
ternal 6zelikleri ve gebelik haftalari vaka grubu ile eslestirilmis
63 saglikli gebe dahil edildi. Maternal yas, gravide, parite, ge-
belik 6ncesi VKI ve ultrasonografik degerlendirmenin yapildig
gebelik haftalari her iki grupta benzerdi (Tablo 1). Fetal adrenal
bez boyutlari gebelik haftasi ilerledikge arttigindan, biz her iki
grupta ultrasonografinin yapildigi gebelik haftasini 31. ile 34.
gebelik haftalari arasinda sinirladik.

Tablo 1: Vaka ve kontrol gruplari arasinda demografik 6zellikler

S0) Fote 2om Naw

LS LT P

ve fetal adrenal bez boyutlarinin karsilastiriimasi

Vaka grubu Kontrol grubu | p degeri
(n=21) (n=63)
Yas 27+7 28+5 177*
Gravide 3+2 2+1 .645%*
Parite 1(0-2) 1 (0-1) 5067
VKI (kg/m) 28+5 29+4 A458*
Gebelik haftasi 32+1 33+1 .226%
Sol TAG (cm) 1.13+0.1 1.0140.16 <.001*
Sol TAU (cm) 2.14+0.15 2.13+0.28 .859%
Sol TAA (cm?) 7.64+0.93 6.81+1.49 .018*
Sol FZG (cm) 0.68+0.1 0.5+0.17 <.001*
Sol FZU (cm) 1.34+0.18 1.3440.25 .994%*
Sol FZA (cm?) 2.86+0.6 2.10+0.75 <.001*
Sol FZA/TAA 0.38+0.07 0.31+0.09 .004*
Sag TAG (cm) 1.024+0.12 1.01£0.16 154%*
Sag TAU (cm) 2.11+0.18 2.07+0.25 .604*
Sag TAA (cm?) 6.76+1.03 6.59+1.38 .608*
Sag FZG (cm) 0.65+0.12 0.50+0.16 <.001*
Sag FZU (cm) 1.294+0.2 1.27+0.24 [129%*
Sag FZA (cm?) 2.63+0.66 1.9840.65 <.001*
Sag FZA/TAA 0.39+0.08 0.30+0.09 <.001*

Degerlerler ortalama + standart sapma ve ortanca (¢eyrekler arast yiiz-
de) olarak verildi. Istatistiksel olarak anlamli olan sonuglar koyu renkte

gosterildi.

*Bagimsiz 6rneklem T testi

+ Mann Whitney U testi

BH grubunda gebeliginde atak gegiren hasta sayisi alti atak
gecirmeyen hasta sayisi ise 15 idi. Atak gegiren ve gegirmeyen
grupta da adrenal bez boyutlari karsilastirildi (Tablo 2).

Tablo 2: Atak gegiren ve gegirmeyen BH alt gruplari arasinda
fetal adrenal bez boyutlarinin karsilastiriimasi

Atak + (n=6) Atak- (n=15) p degeri

Gebelik haftast |32 (32-33) 33 (31-34) 17t

Sol TAG (cm) 1.17 (1.12-1.2) 1.16 (1-1.21) .845%
Sol TAU (cm) 2.22 (2.15-2.32) 2.12 (2-2.21) .055}
Sol TAA (cm?) 8.04 (7.83-8.43) 7.46 (6.66-8.4) 276t
Sol FZG (cm) 0.77 (0.73-0.77) 0.67 (0.59-0.69) 004+
Sol FZU (cm) 1.38 (1.32-1.65) 1.30 (1.21-1.36) 149t
Sol FZA (cm?) 3.26 (3.15-3.99) 2.65 (2.51-2.95) 008+
Sol FZA/TAA 0.42 (0.38-0.5) 0.36 (0.30-0.41) 043+
Sag TAG (cm) 1.14 (0.98-1.18) 0.98 (0.90-1.07) 065t
Sag TAU (cm) 2.22(2.15-2.22) 2.10 (2-2.15) 035}
Sag TAA (cm?) | 7.9 (6.83-8.19) 6.62 (5.72-7.16) 022+
Sag FZG (cm) 0.75 (0.68-0.77) 0.64 (0.54-0.67) .008+
Sag FZU (cm) 1.38 (1.14-1.65) 1.29 (1.12-1.34) A172%
Sag FZA (cm?)  [3.21(2.79-3.52) 2.39(2.2-2.59) .008+
Sag FZA/TAA 0.43 (0.36-0.46) 0.36 (0.31-.45) 186}

BH grubunda atak gegiren alti hastanin ikisinde dlistk doz kor-
tikosteroid tedavisi ve toplam sekiz hastada ise kolsisin tedavisi
uygulandi.

Fetal adrenal bez boyutlari sag ve sol adrenal bez de degdisken-
lik gOsterebildiginden her iki adrenal bez boyutlari ayri ayri 6I-
cllerek kaydedildi (Tablo 1). Sol adrenal bezde toplam adrenal
genislik, TAA, fetal zon genislik ve FZA vaka grubunda anlamli
olarak ylksek bulundu. Ayrica sol FZA/TAA orani vaka grubun-
da istatistiksel olarak anlamli oranda yiiksek saptandi. Sag ad-
renal bezde ise fetal zon genisligi, FZA ve FZA/TAA orani vaka
grubunda anlamli oranda yUksek izlendi. Sol ve sa§ FZAnin
gruplar arasinda ki dagilimi Sekil 1°de g6sterilmistir.

Sekil 1: Vaka ve kontrol gruplarinda sol ve sag fetal zon alani
olgimlerinin dagilimi
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Degerlerler ortanca (¢eyrekler arasi yiizde) olarak verildi.
Istatistiksel olarak anlamli olan sonuglar koyu renkte gosterildi.
+ Mann Whitney U testi

Kisaltmalar: VKI, viicut kitle indeksi; TAG, toplam adrenal genislik; TAU,
toplam adrenal uzunluk; TAA, transvers adrenal alan; FZG, fetal zon genislik;
FZU, fetal zon uzunluk; FZA, fetal zon alan1.

Atak gegciren grupta sol adrenal bezde fetal zon genisligi, FZA
ve FZA/TAA orani anlamli 6lgiide yiiksek ve sag adrenal bezde
ise toplam adrenal uzunluk, TAA, fetal zon genisligi ve FZA is-
tatiksel olarak anlamli oranda yiiksek izlendi. Gebeliginde atak
geciren ve gecirmeyen BH gruplari arasinda FZA dl¢umlerinin
dagiimi Sekil 2'de gosterilmistir.
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Sekil 2: Atak gegiren ve gegirmeyen BH alt gruplari arasinda sol ve sa§ fetal zon alani élglimlerinin dagilimi

004 F sat Bons M

TARTISMA

Calismamizda BH'de artan nétrofil fonksiyonlari ve oksidatif
doku hasarindan sorumlu olabilecek reaktif oksijen turlerinin
(ROS) asir Uretimi, immunolojik degisiklikler, T lenfosit alt
gruplarinda ve fonksiyonlarinda ki anormalliklerin BH ile komp-
like gebeliklerde fetal HPA aksini aktive ederek fetal adrenal
bez boyutlarinda degisikliklere sebep olabilecegini hipoteze
ettik ve fetal adrenal bez boyutlarini incelemeyi amagladik.
Intrauterin strese yol acabilecek herhangi bir nedenin fetliste
bazi kompansatuar mekanizmalarin aktivasyonuna yol agtigi
bilinmektedir (23, 24). Fetus stres durumunda 6ncelikle haya-
ti organlari korumak igin beyne, kalbe ve adrenal bezlere kan
akisini artirarak bu strese yanit verirken, diger yandan da HPA
aksini uyararak fetal adrenal steroidogenezi aktive eder (19).
Tiim bu kompansatuar mekanizmalar fetal adrenal bezin erken
matirasyonuna sebep olabilmektedir (14).

Calismamizda BH ile komplike gebeliklerde fetal adrenal bez
boyutlarinin etkilenebilecegi 6zellikle bu etkilenmenin daha gok
adrenal bezin fetal zon kisminda gerceklestigi gosterildi. Her
iki adrenal bezde fetal zon genisligi ve FZA'nin anlamli oranda
arttigi goruldi. FZA/TAA oraninda da istatiksel olarak anlamli
oranda artis izlendi ve bu oranin artmasi adrenal bezdeki bil-
ylimenin daha ¢ok fetal zondaki biylimeden kaynaklandigini
dustindlrdu. Ayrica gebelik déneminde atak gegiren aktif BH
gebeliklerinde fetal adrenal bez boyutlarinda 6zellikle FZA'daki
artis atak gecirmeyen gruba gére anlamli oranda daha yiik-
sek saptandi. Fetal zon hipoksi, inflamasyon ve hiperglisemi
gibi intrauterin stres sinyallerinin HPA aksina iletiimesiyle ak-
tive olur ve sistemik ihtiyaglara yanit olarak glukokortikodleri
ureterek artan adrenal kan akimi ile dolagima salgilar (25-27).
Fetlisin ekstrauterin yagsama hazirlanmasinda kritik éneme
sahip olan glukokortikoid, akciger olgunlagmasini ve diger or-
gan sistemlerinin gelisimini destekler ve ayrica dogumun bas-
lamasinda rol oynar (27).

intraamniyotik ve ekstra amniyotik inflamasyonun fetal HPA
aksl Uzerindeki etkisini arastiran ¢alismalar, proinflamatuar
sitokinlerin fetal HPA aksini uyardigini ve bdylece fetal adre-
nal steroidogenezi aktive ettigini ortaya koymaktadir (19, 28).
Preterm dogumla komplike olan gebeliklerde, intraamniyotik
inflamasyona maruz kalan fetlislerde adrenal bez hacimlerinin
daha yliksek oldugu gésterilmistir (18). Amniyonit, piyelonefrit
veya cinsel yolla bulasan hastalik gibi maternal enfeksiyonlarin
fetal HPA aksi Uzerindeki etkisinin arastirildigi bir ¢calismada
maternal enfeksiyona maruz kalan fetuslarda adrenal steroid-
lerin artmig Uretimi saptanmigtir (29). Benzer bir mekanizmay-
la, biz de BH'de inflamasyon ve artmig sitokin seviyelerinin

$ag Pt Ton Awry

-

HPA aksinin aktivasyonuna neden olup ve fetal adrenal bez
fonksiyonunu ve boyutlarini etkileyebilecegini diistindik.

Fetal adrenal bezin hem preterm hem de term dogumda énemli
bir rol oynadidi iyi bilinmektedir. Bu nedenle fetal adrenal bez
ultrasonografisinin spontan preterm dogumu éngdérmedeki roll
uzun sure aragtinimigtir (16, 17). Adrenal bezin ozellikle fetal
zon genigligi Glgimandin, yedi giin iginde erken dogum riski
tastyan kadinlari belirlemede servikal uzunluktan daha dstiin
oldugunu gésterilmistir (16). Baska bir calismada ise gebeligin
22 0/7 ve 30 6/7 haftalari arasinda ultrasonografi ile digtilen fe-
tal adrenal boyutunun, asemptomatik nullipar gebelerde spon-
tan preterm dogum igin belirleyici olmadigi gésterilmistir (17).
Ayrica literatirde FGK, maternal diyabetes mellitus ve intraam-
niyotik enfeksiyonlar ile komplike gebeliklerde de fetal adrenal
bez boyutlarini arastiran bircok ¢alisma mevcuttur (14, 29-31).
FGK olan 110 gebe ve saglikli 110 gebeyi igeren kontrol grubu
ile yarttigumuz calismamizda, FGK'nin toplam fetal adrenal
bez ve FZ boyutlarinda ve adrenal kan akisinda dnemli bir arti-
sa neden oldugu saptandi (14). Fetal adrenal hacmin tahmini
fetal agirlik, dogum agdirli§i ve maternal leptin ve HbA1c du-
zeyleri ile iligkisinin arastinldigi ¢alismada maternal leptin ve
HbA1c seviyeleri ile toplam fetal adrenal bez hacmi arasinda
anlamli bir pozitif iliski bulunmustur (31).

Literatiirde fetal adrenal bez boyutlarini inceleyen calismalar-
da adrenal volim, uzunluk-genislik-ylkseklik olctimleri veya
bizim galismamizda oldugu gibi transvers alan olglimleri kulla-
nilmistir. lleri gebelik haftalarinda sagital veya koronal kesitte
kosta golgelerinin artmasi sebebiyle adrenal yiikseklik dlglimu
her zaman mUmkin olmayabilir ve goriintilemek fazla zaman
gerektirebilir. Bu nedenle biz galismamizda adrenal voliim élg-
mek yerine klinik uygulamasi gok daha pratik olan ve Blue ve
ark.’nin da calismalarinda kullandigi transvers adrenal alan ve
fetal zon alanini hesaplayarak bu dlgtimleri kullandik (32).

Calismamiz Behget Hastali§i gibi otoimmin inflamatuar bir
hastalik grubunda fetal adrenal bez boyutlarini arastiran litera-
tirde ki ilk calismadir. Ayrica fetal adrenal bez boyutlarini ince-
leyen calismalar arasinda transvers adrenal alan ve fetal zon
alan élgimind kullanan oldukga az sayida galisma vardir. An-
cak calismamizin kesitsel tasarimda olmasi ve BH'nin oldukga
seyrek gortlen bir hastalik olup kisitli gebelik haftalarinin ¢a-
lismaya dahil edilmesi nedeni ile katilimei sayisinin dusuk ol-
mas! ¢alismamizin kisith yonleridir. Daha fazla katilimci ile ¢ok
merkezli calismalar bu konuda daha fazla bilgi saglayacaktir.
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SONUG

Sonug olarak, maternal Behget Hastaligi olan gebeliklerde fetal
adrenal bez boyutlari etkilenebilmektedir. Bu etkinin daha gok
adrenal bezin fetal zon béliminde oldugu ve gebeliginde atak
gegiren grupta daha belirgin oldugu gériimektedir. BH gebelik-
lerinde artmig inflamasyon ve sitokin seviyeleri nedeniyle intra-
uterin strese maruz kalan fetuslarda adrenal bezin daha erken
matirasyonu séz konusu olabilir. Bu nedenle BH'de intrauterin
strese bagli olusabilecek fetal ve obstetrik komplikasyonlar agi-
sindan dikkatli perinatal takibin yapilmasi faydal olacaktir.

Gikar Gatigmasi
Calismamizda herhangi bir gikar catismasi yoktur.
Finansal Destek

Calismamizin hazirlanmasi sirasinda herhangi bir fon, mali
veya finansal destek alinmamistir.
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Amag: Gebeligin intrahepatik kolestazi (GIHK) ile komplike olan gebeliklerde, serum
safra asiti (SA) duzeyleri ve ursodeoksikolik asit (UDKA) tedavisine verilen cevabin
perinatal sonuglar iizerine etkisini aragtirmaktir.

Geregler ve Yontem: Bu calismada Ocak 2013 ile Ocak 2018 tarihleri arasinda
{iglincii basamak bir merkezde GIHK nedeniyle takip edilen gebelikler retrospektif
olarak analiz edildi. GIHK siddeti, serum SA seviyelerine gére hafif (<40 umol/L),
orta (40-99 umol/L) ve siddetli (=100 umol/L) olarak gruplandiridi. GIHK'nin siddeti
ve UDKA tedavisine verilen olumlu veya olumsuz yanitin perinatal sonuglar Uzerine
etkisi aragtirildi.

Bulgular: GIHK tanisi koyulan toplamda 200 gebe calismaya dahil edildi. Hastalarin
%65 (n=130)inde hafif GIHK%21 (n=42)'sinde orta siddetli GIHK ve %14 (n=28)'in-
de siddetli GIHK saptandi. GIHK tanisiyla takip edilen hastalarin 4 (%2.0)'tinde 6l
dogum gerceklesti. Siddetli GIHK hastalarinda spontan preterm dogum orani, orta
ve hafif GIHK hastalarina kiyasla anlamli olarak daha yiiksekti (p<0.001). Siddeti
GIHK hastalarinda ve UDKA tedavisine yanit vermeyen hastalarda, ortalama dogum
haftasi, ortalama dogum agirlig, 1. ve 5. dakika Apgar skorlari daha diisiik, amniyon
maisinde mekonyum varligi, yenidogan yogun bakim unitesi ihtiyaci ve 6li dogum
oranlari daha ytiksekti.

Sonug: GIHK ile komplike olan gebelikler fetal ve neonatal olumsuz sonuglar agisin-
dan artmis riske sahiptir. Maternal serum SA diizeyleri hastaligin siddeti ve olumsuz
perinatal sonuglarla iligkilidir. Bununla birlikte, UDKA tedavisine verilen Klinik cevap,
fetal ve neonatal sonuglari 5Gngormede etkili olabilir.

Anahtar kelimeler: Gebeligin intrahepatik kolestazi, gebelik kolestazi, kolestaz, yeni-
dogan sonuglari, ursodeoksikolik asit.

ABSTRACT

Aim: To investigate the effects of serum bile acid (BA) levels and response to urso-
deoxycholic acid (UDCA) treatment on perinatal outcomes in pregnancies complica-
ted by intrahepatic cholestasis of pregnancy (ICP).

Materials and Method: In this retrospective study, pregnancies followed for ICP at
a tertiary center between January 2013 and January 2018 were analyzed. ICP se-
verity was classified according to serum BA levels as mild (<40 ymol/L), moderate
(40-99 umol/L) and severe (=100 umollL). The effects of the severity of ICP and
the positive or negative response to UDCA treatment on perinatal outcomes were
investigated.

Results: A total of 200 pregnant women diagnosed with ICP were included in the
study. Mild ICP was detected in 65% (n=130) of the patients, moderate ICP in 21%
(n=42) and severe ICP in 15% (n=28). Stillbirth occurred in 4 (2.0%) of the patients.
Spontaneous preterm birth rate was significantly higher in patients with severe ICP
compared with patients with moderate and mild ICP (p<0.001). Mean gestational
age, mean birth weight, 1st and 5th minute Apgar scores were lower, and the pre-
sence of meconium in the amniotic fluid, need for neonatal intensive care unit and
stillbirth rates were higher in patients with severe ICP and patients who did not
respond to UDCA treatment.

Conclusion: Pregnancies complicated by ICP have an increased risk for adverse
fetal and neonatal outcomes. Maternal serum BA levels are associated with disease
severity and adverse perinatal outcomes. The clinical response to UDCA treatment
may be effective in predicting fetal and neonatal outcomes.

Key words: Cholestasis, cholestasis of pregnancy, intrahepatic cholestasis of preg-
nancy, neonatal outcomes, ursodeoxycholic acid.
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GIRiS

Gebeligin intrahepatik kolestaz! (GIHK), gebelikte ortaya ¢ikan
karaciger hastaliklarl arasinda viral hepatitten sonra en yay-
gin gériilen hastaliktir (1). GIHK insidansi toplumlar arasinda
degiskenlik gdstermektedir. Avrupa ilkelerinde ve Asya'da
%1-2 oraninda gorilirken Kuzey Amerika'da %0.1 oraninda
goruldugu rapor edilmistir (2). GIHK'nin etiyolojisi tam olarak
bilinmemekle birlikte, genetik altyapisi GIHK'na miisait olan ge-
belerde, gebelikte artan Gstrojen ve progesteron diizeylerinin
ve cevresel faktdrlerin hastaligin patogenezinde rol oynadig
dustinlimektedir (3,4). Temelde gebelikte artan dstrojene bagli
degisiklikler ile birlikte safra asitlerinin (SA) atilamamasina ba-
gli olarak artmis serum SA diizeyleri gériiliir. GIHK genellikle 3.
trimesterde baglayan, el ve ayak tabanlarinda olan ve geceleri
siddetlenen kasinti ile kendini gésterir. Sikayetler dogumdan
sonra birkag guin iginde azalir ve 2 hafta icinde tamamen kay-
bolur (5). Hastalarin blyik gogunlugunda karaciger fonksiyon
testlerinde (KCFT) artig mevcuttur. Tanida en dnemli biyokim-
yasal belirte¢ safra asitlerinin (SA) plazma dlizeyidir ve saglikli
gebelere gore 10 ila 100 kat artmistir. Aspartat aminotransferaz
(AST), alanin aminotransferaz (ALT), alkalen fosfataz (ALP) ve
5’nukleotidaz seviyeleri de artabilir (6).

GiHK'da genellikle maternal prognoz iyidir ve gebelik sonras|
bulgular geriler. Ote yandan, fetal prognoz ¢ok degiskendir ve
preterm eylem, amniyotik sivida mekonyum varligi, fetal dist-
ress ve fetal ltimle iligkili oldugu distintimektedir (7,8,9). Fetal
komplikasyonlarin patofizyolojisi net olmamakla birlikte yiiksek
serum SA diizeylerinin kardiyomyozitler Gzerine etki ederek
aritmilere sebep oldugu disinilmektedir (10). Ayrica yiksek
serum SA dUzeylerinin plasental vaskiler yatakta vazokons-
truksliyona neden olarak fetal distress, asfiksi, fetal élimlere
ve oksitosin reseptorleri (izerine etki ederek de spontan pre-
term eyleme sebep oldugu gosterilmistir (11,12). Tedavide asil
amag maternal ve fetal sonuglari iyilestirmektir ve bu amagla
guntmuze kadar bircok ajan kullaniimistir. Ancak giinimiizde
en etkili oldugu disunlen ajan ursodeoksikolik asittir (UDKA).
UDKAnin hem karaciger Uzerinde hem de maternal-plasental
safra asiti transportu (zerine etkileri oldugu gosterilmistir (13-
17).

GIHK ile komplike olan gebeliklerde maternal ve fetal kompli-
kasyonlar g6z 6nlinde bulunduruldugunda, gebelik sonuglarini
iyilestirmek icin takip, tedavi protokolu ve hastalarin dogum za-
maninin planlanmasi biytik 6nem tagimaktadir. Bu galismanin
amaci, GIHK ile komplike olan gebeliklerde serum SA diizeyle-
rinin ve UDKA tedavisine verilen klinik cevabin perinatal sonug-
lara etkisini arastirmaktir.

GEREG-YONTEM

Bu retrospektif ¢alismada Ocak 2013 ile Ocak 2018 tarihleri
arasinda Saglik Bilimleri Universitesi Zeynep Kamil Kadin ve
Cocuk Hastaliklari Egitim ve Aragtirma Hastanesinde GiHK
nedeniyle takip edilen gebelikler analiz edildi. Hastanemiz etik
kurulu calismayi onayladi. (Onay tarihi/sayisi:09.01.2019/6).
GiHK, aclik maternal serum SA yiiksekligi (>10 pmol/L) ve/
veya baska herhangi bir karaciger hastali§ yoklugunda yiksek
serum AST (>40 IU/L) ve ALT (>35 IU/L) seviyeleri ile birlikte
olan progresif kasinti olarak tanimlandi. Kronik karaciger hasta-
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li§1 olan, kronik cilt hastaliklari olan, kolelitiazisi olan, karacigeri
etkileyen viral enfeksiyonu olan, alkol bagimlihgr veya sigara
kullanimi olan, herhangi bir kronik ilag kullanimi olan ve fetal
anomali tespit edilen gebeler ¢alisma digi birakildi.

Hastalarin demografik 6zellikleri, GIHK tani haftalari, tani anin-
daki serum SA ve AST/ALT dlizeyleri, tedavi alan hastalarda
UDKA dozlari, tedavi sonrasi SA ve AST/ALT dizeyleri, spon-
tan preterm eylem olup olmamasi, yenidoganlarin dogum haf-
talari, dogum kilolari, 1. ve 5. dakika Apgar skorlari, amniyon
maisinde mekonyum varligi ve yenidogan yogun bakim unitesi
(YDYBU) ihtiyaci kaydedildi. GIHK siddeti, serum SA seviyeleri-
ne gore hafif (<40 umol/L), orta (40-99 ymol/L) ve siddetli (=100
pmol/L) olarak gruplandirildi (18) ve gruplar arasinda perinatal
sonuglar karsilastirildi. Maternal veya fetal diger dogum neden-
leri olmadiginda, siddetli GIHK olan gebelerde 35-36 gebelik
haftasinda, orta ve hafif siddetli GIHK olan gebelerde 38-39
gebelik haftalarinda elektif dogum gerceklestirildi (19). Fetal
gelisim kisithihgr (FGK), fetus karin gevresinin veya tahmini fetal
agirhgin 3 persentilin altinda olmasi veya karin gevresi veya
tahmini fetal agirlik 3 ila 10 persentil arasinda olan fetuslarda
anormal Doppler akim bulgularinin (umblikal arter pulsatilite in-
teksi >95 persantil, uterin arter pulsatilite inteksi >95 persantil
ve serebroplasental oran <5 persantil) olmasi olarak tanimlandi
(20). Gestasyonel diabetes mellitus (GDM), ilk defa gebelikte
tespit edilen ve 75 gr oral glukoz tolerans testinde (OGTT) bir
veya daha fazla degerin esik degerlerin (aglik kan sekeri 92
mg/dl, birinci saat kan sekeri 180 mg/dl ve ikinci saat kan se-
keri 153 mg/dI) (izerinde olmasi veya 100 gr OGTT'de iki veya
daha fazla degerin esik degerlerin (aclik kan sekeri 95 mg/dl,
birinci saat kan sekeri 180 mg/d|, ikinci saat kan sekeri 155 mg/
dl ve Ugiincti saat kan sekeri 140 mg/dl) (izerinde olmasi olarak
tanimlandi (21,22)

GIHK nedeniyle UDKA tedavisi alan gebeler, tedavi sonrasi
serum SA ve AST/ALT degerlerindeki dusUs ve bagslangic sika-
yetlerinin gerilemesi g6z dniine alinarak tedaviden fayda géren
ve gérmeyen olarak iki gruba ayrildi. UDKA tedavisinin baglan-
masindan sonraki iki hafta icerisinde kagsinti sikayetleri gerile-
yen ve karaciger fonksiyon testleri normal seviyelere (SA <10
pmol/L ve/veya AST <40 IU/L ve ALT <35 IU/L) inen hastalar
tedaviye yanitli olarak degerlendirildi. UDKA tedavisine verilen
olumlu veya olumsuz yanitin perinatal sonuglar Uzerine etkisi
aragtiriidi.

istatistiksel analiz

Arastirma verilerinin istatistiksel analizi SPSS for Windows 11
paket programi kullanilarak yapilmistir. Analizlerde tanimlayici
istatistikler ylzde (%), ortalama + standart sapma olarak ifade
edilmistir. Kategorik degiskenlerin istatistiksel anlamliigini be-
lilemek igin Pearson Ki-kare testi veya Fisher testi kullanildi.
Degiskenlerin normal dagilima uygunlugu Kolmogrov Smirnov
testi ile incelenmigtir. iki stirekli degiskenin karsllagtlrllmasm-
da, normal dagilima uyan surekli degiskenler i¢in Student t
testi; normal dagilima uymayan surekli degiskenler igin Mann
Whitney U testi kullaniimistir. ikiden fazla siirekli degiskenin
karsilastiriimasinda normal dagilima uyan strekli degiskenler
icin ANOVA Varyans Analizi; normal dagilima uymayan sUrekli
degiskenler igin Kruskal Wallis Varyans Analizi kullaniimigtir.
Istatistiksel anlamlilik igin p degeri <0.05 olan durumlar anlamli
olarak kabul edilmistir.
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BULGULAR

GIHK tanisi koyulan toplamda 200 gebe calismaya dahil edildi. Hastalarin %65 (n=130)'inde hafif GIHK, %21 (n=42)'sinde orta
siddetli GIHK ve %14 (n=28)'inde siddetli GIHK vardi. Hastalarin GIHK siddetine gbre ayrilmis gruplarda ortalama yaslari, dnceki
gebelik éykuleri, mevcut gebelikteki komplikasyonlarin (FGK, GDM ve spontan preterm eylem) Tablo-1'de gésterilmigtir.

Tablo 1. Gebeligin intrahepatik kolestazinin siddetine gdre ayrilmis gruplarda ortalama yas, dnceki gebelik dykUst ve gebelikte
eslik eden komplikasyonlar

Hafif Orta Siddetli
Degiskenler p degeri
(n=130) (n=42) (n=28)
Yas (yil) 29.1+5.6 293+5.4 28.3%5.1 0.611
(] 75 (57.7) 22 (52.4) 13 (46.4)
Parite 1 35 (26.9) 12 (28.6) 9(32.1) 0.329
22 20 (15.4) 8(19.0) 6 (21.4)
GiHK oykiisii 21(16.2) 4 (9.5) 13 (46.4) 0.001
Olii dogum oykiisii 5(3.8) 1(2.4) 6(21.4) 0.002
Fetal gelisim kisithihg 12 (9.2) 5(11.9) 3(10.7) 0.639
GDM 36 (27.6) 12 (28.6) 6 (21.4) 0.789
Spontan preterm eylem 22 (16.9) 10 (23.8) 15 (53.6) 0.001

Degerler ortalama + standart sapma, sayi ve yiizde (%) olarak belirtilmistir.

Kisaltmalar: GDM, gestasyonel diyabetes mellitus; GIHK, gebeligin intrahepatik kolestazi.

Siddetli GiHK olan gebelerde 61l dogum GykUsi ve GIHK OykusU daha ylksekti (sirastyla, p=0.002 ve p<0.001). Spontan preterm
eylem oranlari siddetli GIHK hastalarinda orta ve hafif GIHK hastalarina kiyasla anlamli olarak daha yuksekti (p<0.001). GIHK
siddetine gdre ayrilmis gruplarda tani haftalari, UDKA tedavi dozu, tedavi sonrasi sikayetlerde gerileme, tanidaki ve tedavi sonra-
sindaki serum SA, AST ve ALT degerleri Tablo-2'de gosterilmistir.

Tablo 2. Gebeligin intrahepatik kolestazinin siddetine gére ayrilmis gruplarda tani haftalari, UDKA tedavi dozu, tedavi sonrasi
sikayetlerde gerileme, tanidaki ve tedavi sonrasindaki serum SA, AST ve ALT degerleri

Hafif Orta Siddetli
Degiskenler p degeri

(n=130) (n=42) (n=28)
Tanidaki gebelik yagsi (hafta) 341+4.2 33.1+4.1 304+6.3 0.001
SA (umol/L) 20.2+7.6 48.6+11.9 116.1+52.4 0.001
Tanidaki KCFT AST (1U/L) 83.2+83.0 137.5+161.4 149.4 £ 145.2 0.002
ALT (1U/L) 137.5+147.1 204.6 £ 249.2 217.4+174.1 0.004
UDKA tedavi dozu (mg/kg) 114+3.1 11.7+3.6 13.2+35 0.091
SA (umol/L) 13.4+9.1 24.4+18.3 66.2+37.2 0.001
Tedavi sonrasi KCFT AST (1U/L) 90.1 + 146.2 98.1+119.3 98.7+84.1 0.198
ALT (1U/L) 53.5+77.5 59.6 +57.9 64.1+53.4 0.113
Semptomlarda gerileme 54 (79.4) 15 (62.5) 7(41.1) 0.001

Degerler ortalama + standart sapma, sayi ve yizde (%) olarak belirtilmistir.

Kisaltmalar: AST, aspartat aminotransferaz; ALT, alanin aminotransferaz; KCFT, karaciger fonksiyon testleri; SA, safra asiti; UDKA, ursodeoksikolikasit.
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Siddetli GIHK hastalarinin ortalama tani haftasi hafif GIHK hastalarina kiyasla daha diiiiktii (p<0.001). Ortalama UDKA tedavi
dozu siddetli GIHK hastalarinda daha yiiksek olsa da gruplar arasinda anlamli fark yoktu (p=0.091). Siddetli GIHK hastalarinin
tedavi sonrasinda serum SA duzeyleri hala daha ylksek iken, AST ve ALT dizeylerinde anlamli fark yoktu (sirasiyla, p<0.001,

p=0.198 ve p=0.113). Hafif GIHK hastalarinin %52.3 (n=68)'nde, orta GIHK hastalarinin %57.1 (n=24)'inde ve siddetli GIHK
hastalarinin %60.7 (n=17)’sinde tani sirasinda kasinti sikayeti vardi. Hastalarin tedavi sonrasi kasinti sikayetlerindeki gerileme
karsilagtirildiginda, hafif ve orta GIHK hastalarinda sikayetlerin gerileme orani siddetli GIHK hastalarina kiyasla daha yiiksekti
(p<0.001).

GIHK siddetine gére ayrilmis gruplarda yenidogan sonuglari Tablo-3'te gdsterilmistir.

Tablo 3. Gebeligin intrahepatik kolestazi siddetine gore ayrilmis gruplarda yenidogan sonuglari

Hafif Orta Siddetli
Degiskenler p degeri
(n=130) (n=42) (n=28)
Dogum haftasi 36.3(31-41) 36.2 (30 - 39) 34.0 (27 - 37) 0.001
Dogum agirhigi (gr) 2926 + 590 2754 + 584 2276 + 605 0.001
1. dk Apgar skoru 7.5+1.0 72+1.1 6.2+2.3 0.002
5. dk Apgar skoru 8.9+0.8 8.6+0.7 7.8%+2.3 0.001
Fetal disstres 9(6.9) 6 (14.3) 6 (20.0) 0.061
Mekonyum varhgi 10(7.7) 7 (16.7) 18 (64.3) 0.001
YDYBU ihtiyaci 31(23.8) 19 (45.2) 24 (85.7) 0.001
Olii dogum 0(0.0) 1(2.4) 3(10.7) 0.003

Degerler ortalama + standart sapma, minimum — maksimum, sayi ve yiizde (%) olarak belirtilmistir.

Kisaltmalar: YDYBU, yenidogan yogun bakim iinitesi.

Siddetli GIHK hastalarinda ortalama dogum haftasi, ortalama dogum agirligi, 1. ve 5. dakika Apgar skorlari daha dusgtkti. Benzer
sekilde, siddetli GIHK hastalarinda amniyon maisinde mekonyum varli§i, YDYBU ihtiyaci ve 6li dogum oranlari daha yiiksekti.
GIiHK tanisiyla takip edilen toplamda 200 hastadan 4 (%2.0)'linde 6lii dogum gerceklesti. Olii dogum yapan hastalar arasinda
saptanan en dlisik serum SA diizeyi 49 pmoI/L en yiiksek serum SA diizeyi 170 umol/L'ydi. Fetal distress siddetli GIHK hasta-
larinda daha yliksek oranda gérilmesine ragmen gruplar arasinda anlamli fark yoktu (p=0.061). Hastalarin %29.5 (n=59)'iinde
UDKA tedavisine yanit varken, %25.0 (n=50)"nde UDKA tedavisine yeterli yanit yoktu. Hastalarin %45.5 (n=91)’inde tedavi yanti
beklenmeden dogum gerceklestirildi. UDKA tedavisinden fayda géren ve gérmeyen hastalarin tani haftalari, tanidaki serum SA,
AST ve ALT duzeyleri ve yenidogdan sonuglari Tablo-4'te gdsterilmistir.

Tablo 4. UDKA tedavisinden fayda goren ve gormeyen hastalarin tani haftalari, tanidaki serum SA, AST ve ALT duzeyleri ve
yenidogan sonuglari

Degiskenler Tedaviye yanit
Yok Var p degeri
(n=50) (n=59)
Tanidaki gebelik yasi (hafta) 30.2+3.1 313142 0.682
SA (umol/L) 42.2 +40.8 35.1+33.7 0.796
Tanidaki KCFT AST (1U/L) 100.6 +97.6 95.3+85.9 0.961
ALT (1U/L) 164.9 £ 155.0 158.3+179.1 0.612
Dogum haftasi 35.2+2.1 37.2+2.1 0.001
Dogum agirhigi (gr) 2539 + 673 3102 +515 0.019
1. dk Apgar skoru 6.6+1.4 7.6+0.7 0.001
5. dk Apgar skoru 8.3+0.8 8.9+0.5 0.001
Fetal disstres 11 (22.0) 2(3.4) 0.001
Mekonyum varhgi 16 (32.0) 5(8.5) 0.001
YDYBU ihtiyac 30 (60.0) 13 (22.0) 0.001
Olii dogum 1(2.0) 1(1.7) 0.540

Degerler ortalama + standart sapma, sayi ve ytizde (%) olarak belirtilmistir.

Kisaltmalar: AST, aspartat aminotransferaz; ALT, alanin aminotransferaz; KCFT, karaciger fonksiyon testleri; SA, safra asiti; UDKA, ursodeoksikolikasit; YDYBU,

yenidogan yogun bakim Unitesi.
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Tedaviden fayda goren ve fayda gérmeyen hastalarin tanida-
ki gebelik yaglari, serum SA, AST ve ALT dlizeyleri arasinda
anlaml fark yoktu (sirasiyla, p=0.682, p=0.796, p=0.961 ve
p=0.612). UDKA tedavisinden fayda goren hastalarda yenido-
gan ortalama dogum haftasi, dogum agirigi, 1. ve 5. Dakika
Apgar skorlari daha yiksekti ve bu yenidoganlarda fetal disst-
res orani, amniyon maisinde mekonyum varligi ve YDYBU ihti-
yacl daha dugsukt.

TARTISMA

Bu ¢alisma GIHK ile komplike olan gebeliklerde maternal se-
rum SA diizeylerinin ve UDKA tedavisine verilen klinik cevabin
fetal ve neonatal prognoz (zerine olan etkilerinin kapsamli bir
degerlendirmesini sunmaktadir. Galismamizda, siddetli GIHK
gelisen gebeliklerde spontan preterm dogum daha yaygindi.
Genel poptilasyonda FGK prevalansinin %10 ve GDM preva-
lansinin %7.8 oldugu gdz 6niinde bulunduruldugunda calis-
mamizda GIHK gelisen gebeliklerde FGK orani genel popi-
lasyonla benzerken GDM orani genel popiilasyona gore daha
yiksekti (23,24). Ote yandan, FGK ve GDM sikli§i ile hastalik
siddeti arasinda ise anlamli bir iligki bulunamad. Fetal distress,
§|ddetI| GIHK hastalarinda daha yiiksek oranda goriilmesine
ragmen gruplar arasinda anlamli fark yoktu. Neonatal sonuglar
degerlendirildiginde, yenidoganlarin dogum agirliklari, 1. ve 5.
dakika Apgar skorlari siddetli GIHK hastalarinda daha diigiik
izlendi. Siddetli GIHK ile komplike olan gebeliklerde yenidogan-
larda mekonyum varligi, YDYBU ihtiyaci ve 61t dogum oranlari
daha yiiksekti. Bu bulgular GIHK siddeti ile olumsuz perinatal
sonuclar arasinda iliski oldugunu ve GIHK ile komplike olan ge-
beliklerde hastaligin siddetine gore gebelik takibi protokollerinin
belirlenmesi gerektigini gostermektedir.

Bu calismada ikinci olarak UDKA tedavisine verilen olumlu
veya olumsuz yanitin perinatal sonuglar tzerine etkisi aragti-
rildi. Sonuglarimiz, tani anindaki gebelik yasinin ve serum SA,
AST ve ALT dizeylerinin UDKA tedavisine olumlu yaniti dngor-
mede degerli belirtecler olmadigini ve serum SA, AST ve ALT
degerlerinin yliksek veya diisik olmasinin tedaviye yaniti et-
kilemedigini gostermektedir. Siddetli GIHK hastalarinda UDKA
tedavi dozu orta ve hafif GIHK hastalarina gére daha yiiksek
olsa da aradaki fark anlamli degildi. Bu bulgular UDKA tedavi-
sine baglarken hastaligin siddetine g6re doz ayarlamanin teda-
viye yaniti etkilemeyebilecegdini dustndurdd. UDKA tedavisine
olumlu yanit veren hastalarda yenidoganlarin dogum haftalari,

dogum agurliklari, 1. ve 5. dakika Apgar skorlari daha yuksek,

fetal disstres, amniyon maisinde mekonyum varligi, YDYBU ih-

tiyaci daha dusUktd. Bu bulgular UDKA tedavisiyle semptomlari
gerileyen ve serum SA, AST ve ALT degerleri dlisen hastalarda
daha olumlu neonatal sonuglar beklenebilecegini gosterdi.

Pata ve ark.’nin yaptigi bir calismada toplamda 3710 gebe ara-
sinda 32 hasta kolestaz tanisi almig ve bu hastalarin sonuglar
degerlendirilmistir. Multipar olgularin %16,6’sinda daha énceki
gebelikte kolestaz 6ykusU oldudu, %21,8'inde ise aile dyku-
stinin oldugu saptanmistir (25). Bizim ¢alismamizda, siddetli
GIiHK gelisen gebelerin %43.3'iinde daha énceki gebellklerlnde
GIHK 6ykiisii meveuttu. Bu bulgu, énceki gebelikte GIHK 8y-
kiistiniin olmasinin mevcut gebelikte siddetli GIHK gelismesi
acisindan bir risk faktdri olabilecegini disiindirdl. Benzer se-
kilde, siddetli GIHK gelisen gebeliklerde énceki gebeliklerde olii
dogum dykisu daha yliksekti. Bu bulgu, 610 dogumla sonugla-
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nan dnceki gebeliklerde tani koyulamamis bir siddetli GIHK ola-
bilecegini dugtindirmektedir. Sonuglarimiz, dnceki gebeliginde
siddetli GIHK veya 6lii dogum éykiisii olan gebelerln mevcut
gebeliginde kotu perinatal sonuglarin dnlenmesi igin daha ya-
kindan takip edilmesi gerektigini ortaya koymaktadir.

Siddetli GIHK gelisen gebeliklerde spontan prematiir dogum
oraninin daha ylksek olmasi bu gebeliklerde yliksek serum SA
duzeylerinin oksitosin reseptorlerini aktive ederek dogum ey-
lemini baglatmasiyla agiklanabilir. Brouwers ve ark.’nin yaptigi
210 GIHK olgusunu igeren bir calismada, siddetli GiHK hasta-
larinda hafif GIHK grubuna gére tani ve dogum haftalarinin gok
daha dustik oldugu gésterilmigtir (26). Bu calismada siddetli
GIHK olgularinda spontan preterm eylem orani %19 olarak bu-
lunmasina karsin bizim ¢alismamizda spontan preterm eylem
orani siddetli GIHK olgularinda %53.6 bulunmus olup ¢ok daha
ylksekti. Yenidogan sonuglari degerlendirildiginde serum SA
diizeylerinin kot perinatal sonuglarla yiksek diizeyde iliskisi-
nin oldudu disiintiimektedir. Ancak, siddetli GIHK olgularinda
spontan preterm eylemin cok daha sik gértimesi sebebiyle
hastalarin dogum haftalarinin, dogum kilolarinin ve Apgar
skorlarinin diistk olmasi ve YDYBU ihtiyaglarinin fazla olmasi
beklenen bir durumdur. Dolayisiyla, siddetli GIHK hastalarinda
daha kot neonatal sonuglarin serum SA diizeylerindeki yik-
seklikten mi yoksa siddetli GIHK gelisen hastalarin daha yiik-
sek oranda preterm dogum yapmasindan mi kaynaklandigini
net olarak séyleyememekteyiz.

GiHK tedavisinde plaseboya kargi UDKAnIn etkinligini aragti-
ran ve 605 GIHK olgusunu igeren randomize kontrollii bir ¢a-
lismada, UDKA tedavisinin maternal kasinti skoru ve serum
ALT dlzeylerinde iyilesme saglarken, ortalama serum SA dii-
zeylerinde bir iyilesme olmadigi bildirildi (27). Bununla birlikte,
bu calismada, perinatal 6liim, erken dogum ve YDYBU ihtiya-
ci gibi olumsuz fetal ve neonatal sonuglar plaseboya kiyasla
UDKA tedavisi alan hastalarda benzerdi. Bu galismaya benzer
sekilde, plasebo ile UDKA tedavisinin etkinligini arastiran bir
meta-analizin sonuglari UDKA tedavisinin temel fetal ve neona-
tal sonuglarda net bir iyilesme saglamadigini gésterdi (28). Ote
yandan, bu meta-analizin sinirlamasi, hastalarin ne kadarinin
ilaci duizenli olarak aldiginin ve faydali bir etki elde etmek igin
bir esik ilag dozu ve tedavi stresinin gerekli olup olmadiginin
net olmamasidir. Bizim ¢alismamizda, UDKA tedavisine yanit
veren hastalarda yenidogan sonuglari daha iyiydi. Bununla bir-
likte, UDKA tedavisine yanit alinan hastalarda, yenidoganlarin
dogum haftalari ve dogum kilolari daha yiksek oldugundan, ye-
nidogan sonuglarindaki bu iyilesmenin UDKA tedavisinin direkt
bir etkisi olup olmadigi net dedgildir.

Calismamizin bazi kisithliklari vardi. Birincisi, alismanin ret-
rospekt|f tasarimindan kaynaklanan dogal kisitliliklardir. ikincisi
ise, hem GIHK §|ddet|ne g6re ayrilmis gruplarda hem de UDKA
tedavisine yanita gore ayrilmis gruplarda gebelik yasi eslesti-
rilmis kontrol gruplarinin olmamasidir. Bu durum hem siddetli
GIiHK hastalarinda hem de UDKA tedavisine yanit alinamayan
hastalarda yenidogan sonuglarinin prematiriteye mi bagl ol-
dugu yoksa hastaligin siddetine mi bagli oldugunu net olarak
degerlendirmemizi engelledi. Ote yandan, mevcut ¢alismanin
standart takip ve tedavi protokollerinin uygulandigi Gglinci ba-
samak tek bir merkezde ylritlimesi ve nispeten yiksek sayida
hasta icermesi bu ¢alismanin ggli yonleridir.



SONUG

GIHK ile komplike olan gebelikler fetal ve neonatal olumsuz
sonuglar agisindan artmis riske sahiptir. Maternal serum SA
diizeyleri hastaligin siddeti ve olumsuz perinatal sonuglarla
iliskilidir ve siddetli GIHK olan hastalarda bu riskler en yliksek
duzeydedir. Bununla birlikte, serum SA duzeylerinin yani sira
UDKA tedavisine verilen klinik cevap da fetal ve neonatal so-
nuglar dngérmede etkili olabilir. Bu sebeple, GIHK ile komplike
olan hastalar sadece serum SA diizeylerine gére degil, ayni za-
manda hastalarin tedaviye verdikleri cevaba gére de degerlen-
diriimelidir. Hastalarin takiplerinde bu iki parametrenin beraber
kullaniimasi ve uygun takip ve tedavi protokollerinin olusturul-
masi perinatal sonuglari iyilestirebilir.

Tesekkur: Verilerin analizinde yardimei olan Dr. Merve Evren-
sel'e tesekkiir ederiz.
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Amag: Miyeloperoksidaz/paracksonaz1(MPO/PON1) oraninin, oksidatif stresin bir
olciisti olan disfonksiyonel HDL(d-HDL)'yi yansittigi bilinmektedir. Bu calismada,
polikistik over sendromunda (PKOS) MPO/PON1 oraninin degerlendiriimesi amag-
lanmistir.

Gereg ve Yontem: Bu prospekif calismaya toplam 123 kadin dahil edildi. PKOS
tanili kadinlar iceren galisma grubu (n=63), saglikli kadinlarin bulundugu kontrol
grubu (n=60) ile karsilastirildi. Gruplarin sosyodemografik 6zellikleri ve klinik 6zellik-
leri kaydedildi. Serum HDL diizeyi, MPO ve PON1 aktiviteleri degerlendirildi.

Bulgular: PKOS hastalarinda MPO aktivitesinde artis ve PON1 aktivitesinde azal-
ma gozlendi (siraslyla; p<0,0001 ve p=0,007). Saglikli kontrollere kiyasla PKOS
hastalarinda d-HDL anlamli olarak yiksek bulundu (0,50 (0,12) vs. 0,56 (0,24),
p<0,0001). Oksidatif parametreler ile PKOS iligkili bulgular arasinda da anlaml ilis-
kiler gézlendi (p<0.05).

Sonug: Galismamizda, d-HDL olarak tanimlanan artmig MPO/PON1 oraninin yani
sira artmig MPO ve azalmis PON1 aktiviteleri de PKOS hastalarinda artmis oksidatif
stresi desteklemektedir. Sonuglarimiz, yasaminin erken dénemlerinde bile PKOS
hastalarinda oksidatif stres ve dislipidemiye isaret etmesi yoniinden dikkat ceker
niteliktedir.

Anahtar Kelimeler: Disfonksiyonel HDL; MPO/PON1; Oksidatif stres; PCOS.

ABSTRACT

Aim: The myeloperoxidase/paraoxonase1(MPO/PON1) ratio is known to reflect the
dysfunctional HDL(d-HDL) which is a measure of oxidative stress.This study aimed
to evaluate the MPO/PON1 ratio in polycystic ovary syndrome(PCOS).

Materials and Method: This prospective study included a total of 123 patients. The
study group including the women with the diagnosis of PCOS (n=63) was compared
to the control group including the healthy women (n=60). Sociodemographic chara-
cteristics,and clinical features of the groups were recorded. Serum HDL level, MPO,
and PON1 activities were evaluated.

Results: The PCOS patients were observed to have increased MPO and decreased
PON1 activities (p<0.0001 and p=0.007, respectively). The d-HDL and was found
to be significantly higher in PCOS patients compared to the healthy controls (0.56
(0.24) vs. 0.50 (0.12), p<0.0001). There were also significant associations between
the oxidative parameters and PCOS related findings (p<0.05).

Conclusion: Besides the increased MPO/PON1 ratio which defined as d-HDL, the
increased MPO and decreased PON1 activities also supported the increased oxi-
dative status in PCOS patients. Our results may be considered to draw attention to
oxidative stress and dyslipidemia in PCOS patients, even in the early periods of the
women life.

Keywords: Dysfunctional HDL; MPO/PON1; Oxidative stress; PCOS.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is one of the most common-
ly seen endocrine and metabolic disorder among the women at
reproductive age, with the incidence of 15% (1). The PCOS
was also indicted for increased risk of chronic inflammation of
arterial walls, atherosclerosis, and coronary artery diseases. It
has been associated with long-term health problems including
dyslipidemia, increased oxidative stress, chronic inflammation,
and metabolic syndrome. Even the etiopathogenesis of the
PCOS has not been fully understood yet, the dysfunctional
lipoprotein particles are reported to associate with increased
oxidative distress and pro-inflammatory state in PCOS patients
(2, 3).

High-density lipoprotein (HDL) is an atheroprotective molecu-
le mediating reverse cholesterol transport. It has antioxidant,
anti-inflammatory, antithrombotic, and antiapoptotic activity th-
rough a number of antioxidant enzymes including paraoxonase
1 (PON1). The PON1 is known to integrate into the structure
of HDL and contribute for stabilization of HDL to exert the HDL
mediated antioxidant features (4-6). On the other hand, HDL
constitutes a heterogeneous group of subclasses. The discre-
pancy in the size and function of the HDL particles result in a
contrary impact which leads to HDL to contribute for oxidative
stress and inflammatory processes (7, 8). The MPO is an oxi-
dant enzyme taking role in immune defence. The MPO was
shown to lead modification of HDL molecules and impair its
normal functioning (8, 9). The PON1 and MPO were reported
to associate with the structural and functional distortion of the
HDL particles (10).

The HDL isolated from patients with high MPO/PON1 ratio
exhibited attenuated anti-inflammatory properties and impa-
irment of cholesterol efflux capacity. In literature, the ratio of
MPO/PON1 was defined as dysfunctional HDL (d-HDL) which
reflects the proinflammatory and oxidizing HDL subclasses in
various diseases with an underlying oxidative status (6, 11, 12).
The oxidative status is one of the underlying mechanisms whi-
ch was reported to take role in PCOS etiopathogenesis. There
are also evidences for the alteration in functioning, size and
number of HDL particles in PCOS (4, 13). On the other hand,
the MPO/PON1 ratio has not yet been evaluated in PCOS
patients. In this study, we aimed to evaluate the women with
PCOS in terms of MPO/PON1 ratio, which is known to reflect
the d-HDL subclasses.

MATERIALS AND METHODS

This prospective case-control study was conducted at Anka-
ra City Hospital, Department of Obstetrics and Gynecology,
between the November 2022 — May 2023 . The study protocol
was approved by the Hospital's Ethics Committee (#E1-20-
1188) and the study was carried out through the rules of the
Helsinki Decleration. Written informed consent was obtained
from all the participants prior to the enrollment.

All the participants were included from the women who con-
sequently applied to the outpatient clinics. Study group inclu-
ded the women with the diagnosis of PCOS (n=63). Control
group included the healthy women with regular menstrual peri-
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ods, who applied for contraceptive counseling (n=60).

The uterine fibroids, endometriosis, history of pelvic surgery,
ongoing pregnancy and/or breastfeeding, thyroid dysfunctions
including Hashimoto thyroiditis and Grave’s disease, hepatic
dysfunctions, renal insufficiency, hypertension, cardiovascular
diseases, type 1 or type 2 diabetes mellitus, obesity, smoking,
infectious conditions, primary adrenal insufficiency, neurologic
diseases, psychiatric disorders, autoimmune syndromes and
diseases, the history of malignancy and exposure to chemot-
herapeutics or radiotherapy were defined as exclusion criteria.

Antecubital vein blood sampling was performed from all parti-
cipants after 12 hours fasting. The complete blood count, liver
and renal functioning tests, and serum HDL level were analy-
zed. The MPO and PON1 were anlyzed from the centrifuged
serum samples which were stored at - 80°C until the whole
samples were collected.

For measuring PON1 activity, we measured the rate of para-
oxon hydrolysis by monitoring the absorbance at 412 nm. Molar
absorptivity coefficient at 8.5 pH, which was 18290 M-1 cm-1
was used to calculate the amount of generated p-nitrophenol.
PON1 activity was defined as U/L serum. Measurement of mye-
loperoxidase activity was performed by using Human Myelope-
roxidase ELISA kit (Elabscience Biotechnology Co. Ltd., Wu-
han, China) (Cat.No.:E-BC-K074-M), which detects the range
of 19.42-893.31 U/L.

The SPSS V22.0 (Armonk, NY: IBM Corp., USA) was used in
statistical analysis. Independent samples t-test was used for
normally distributed continuous data (mean + standard deviati-
on). The Mann-Whitney U test was used for not normally distri-
buted continuous variables [median (interquartile range)]. In a
95% confidence interval, a P-value <0.05 is considered statis-
tically significant. Spearman’s correlation analysis was applied
to determine statistical dependence of variables. The G-Power
V3 (Heinrich-Heine-Universitat, Dusseldorf, Germany) was
used to calculate sample size. The posthoc power analysis was
also performed. This study achieved a 89 % power with a 0.5
effect size and a 0.05 error rate, considering the comparison of
PON1 activity between the independent two groups including
n=63 PCOS patients and n=60 healthy controls.

RESULTS

A total of 140 women were evaluated at the start of the study.
The women who detected to have any of the exclusion criteria
were also excluded through the study course. Final analysis
included 123 participants. The flow diagram of the study is pre-
sented as fig 1.



Fig 1. The flow diagram of the studly.
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The demographic data, clinical findings and the analyses regarding oxidative markers are presented in table 1.

Table 1. Demographic data, clinical findings and laboratory parameters of the participants.
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Variables PCOS (n=63) Control (n=60) P-value
Age years Mean + SD 27.60 £4.90 26.91 +£4.38 0.675
HDL mg/dl Median (IQR) 44 (7) 57 (9) 0.001*
BMI kg/m? Median (IQR) 2435 (8) 22.32(5) 0.005*
MPO U/L Median (IQR) 94.38 (11.09) 91.70 (3.54) <0.0001*
PON1 U/L Mean = SD 163.19 + 29.83 181.03 + 32.53 0.007*
d-HDL MPO/PON1 Median (IQR) 0.56 (0.24) 0.50 (0.12) <0.0001*
*P-value <0.05 is considered as statistically significant.
PCOS: Polycystic ovary syndrome; BMI: Body mass index; MPO: Myeloperaoxidase activity;
PON 1: Paraxonase 1 activity; HDL: High density lipoprotein; d-HDL: Dysfunctional HDL;
N/A: Non-applicable.
The correlations of the oxidative parameters and PCOS related findings are demonstrated in table 2.
Table 2. Correlations between the oxidative markers and PCOS related parameters.
d-HDL HDL PON1 MPO BMI
BMI r 0.285 -0.204 -0.086 0.387 N/A
P-value 0.005 0.058 0.407 <0.001 N/A
MPO r 0.632 0.143 0.042 N/A
P-value <0.0001 0.349 0.645 N/A
PON1 r -0.843 -0.067 N/A
P-value <0.0001 0.563 N/A
HDL r -0.117 N/A
P-value 0.296 N/A
d-HDL T N/A
P-value N/A

P-value <0.05 is considered as statistically significant.

PCOS: Polycystic ovary syndrome; BMI: Body mass index; MPO: Myeloperaoxidase activity;
PON 1: Paraxonase 1 activity; HDL: High density lipoprotein; d-HDL: Dysfunctional HDL;

N/A: Non-applicable.
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DISCUSSION

Previous studies suggested that oxidative stress, dyslipide-
mia, and chronic low-grade subclinical inflammation are mainly
responsible for the complex endocrine and metabolic condi-
tions in PCOS. Changes in the lipoprotein composition have
been shown to associate with the distorted functioning of HDL
and increased oxidative status (4, 14). In this study, increased
MPO and decreased PON1 activities were observed in PCOS
patients. The d-HDL and was found to be significantly higher in
PCOS patients compared to the healthy controls.

In literature, PCOS has been reported to associate with decre-
ased antioxidant capability and prominent inflammatory state
(4, 15). Previous studies showed quantitative alterations in LDL
and HDL levels, in women with PCOS (2, 3, 16). In line with
the previous reports, our results also revealed significantly low
levels of serum HDL in PCOS patients. However, the previous
reports on HDL functioning were through directly analyzing the
structural nd functional characteristics of the HDL particles. To
the best of our knowledge, this study is the first one to evaluate
the MPO/PON1 ratio as the indicator of d-HDL in PCOS pa-
tients. Independent from the quantitative changes, Phelan et
al. reported that the qualitative changes in lipoprotein fractions
may lead to oxidized lipoprotein formations which were more
atherogenic and inflammatory subfractions. These subfracti-
ons were suggested to associate with the increased oxidative
stress in PCOS patients (16). McPherson et al. also indicated
the d-HDL as an altered subclass of HDL which may promote
the oxidation of LDL particles (17). Zhang et al. reported the
impairment in antioxidant properties of HDL in PCOS my cont-
ribute to PCOS etiopathogenesis (14). Pazderska et al. implied
the possible associations of HDL dysfunction and changes in
the size of LDL molecules with the undesired metabolic con-
sequences of the PCOS by increasing the oxidative load (18).
Considering the previous researches, the low levels of HDL and
high d-HDL in PCOS group in this study appears to be attri-
butable to the altered oxidative status. On the other hand, the
correlation between the serum HLD levels and d-HDL was not
significant. In this regard, our present findings may be interp-
reted as the changes in HDL level and d-HDL may regard the
quantitative and qualitative aspect of oxidative stress, respecti-
vely, in PCOS patients.

The HDL molecule is known to have antioxidant, anti-inflam-
matory and antiatherogenic activities. In a study of Van Lenten
et al., the HDL was reported to become proinflammatory under
oxidative stress, which impedes the protective effect of HDL
against LDL mediated oxidation (19). Baskol et al. showed that
the oxidative stress and inflammatory conditions associate with
the decrease in PON1 activity (15). PON 1 is a circulating es-
terase and lactonase which prevents the oxidation of lipids and
also destroys the oxidized lipid formations. The PON1 achieves
its antioxidant activity by interacting with apo A1 on HDL partic-
les (3, 4). Different pathological conditions may lead dysfunctio-
nal HDL maturation and the shift of PON1 from the smaller HDL
particles having more potent antioxidative activity to the larger
HDL particles. The alteration in posttranslational modification of
apo Al is also a prominent factor which may lead to HDL dys-
function and has been reported to be associated with reduced
PON1 activity and decreased anti-inflammatory activity of HDL
(17, 20). In a proteomic study conducted by Davidson et al.,
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HDL 3 activities of different subjects were analyzed and PON1
levels were reported to directly correlate with the antioxidant
activity of HDL (21). Perovic-Blagojevic et al. analyzed the as-
sociation of oxidative status with HDL and LDL particle sizes,
subclasses, and PON1 activity distribution on HDL subclasses
in women with PCOS. They showed a significant association
between the oxidative stress and pro-atherogenic changes in
lipoprotein subclass profiles in PCOS patients (4). In this study,
we observed significantly decreased PON1 activity in PCOS
patients, besides the significant increase in d-HDL. The PON1
did not significantly correlate with the HDL level, despite its
strong negative correlation with d-HDL. Our results may be
support the literature which revealed the decreased PON1 acti-
vity to lead impairment in antioxidant characteristics of the HDL.

The MPOQ is an enzyme which take role in killing of microorga-
nisms by neutrophils, monocytes, and macrophages. However,
the release of MPO and its reactive byproducts at inflammatory
sites can damage adjacent tissues and cells, thus contributing
to the pathogenesis of diseases. The importance of locally for-
med highly reactive MPO derived oxidants was accounted to
the selective and direct binding of MPO to apoAl (8). Daugherty
et al. revealed that high levels of MPO in atheromas had the
key role to impair the functionality of HDL particles to provi-
de the reverse transport of the cholesterol (9). MPO was also
shown to promote the modification of apo Al on HDL particles.
Zheng et al. reported that in vitro modification of apoAl on HDL
particles by MPO was observed to lead to loss of cholesterol
acceptor activity of apoAl (22). Panzenboeck et al. showed that
MPO-modified HDL was more susceptible to degradation by
macrophages, which reverses the lipid-accepting capability of
HDL to a lipid-loading molecule (23). The MPO was also re-
ported to have possible role in increased oxidative status and
endothelial damage in PCOS patients and was reported to as-
sociate with the obesity. Ribeiro et al. revealed increased MPO
activity which was also related with the insuline resistance in
PCOS patients, even through at a young age period (24). Victor
et al. reported increased rate of ROS and MPO concentrations
in PCOS patients which may underly the clinical complications
of PCOS (25). In line with the previous reports, the current
study revealed increased MPO activity and d-HDL in PCOS pa-
tients. MPO was also directly correlated with the BMI. Thus, our
results appears to be in line with the literature which indicated
the MPO activity to take role in PCOS etiopathogenesis through
the oxidative mechanisms and dyslipidemia.

The qualitative and quantitative alterations in LDL and HDL
levels were reported to significantly associate with the BMI in
women with PCOS (4, 16). Obesity was also reported to favor
the subclass redistribution towards the HDL smaller particles,
which has lower antioxidant capacity (4). In this study, the obe-
se subjects were excluded. However, the BMI of PCOS group
was significantly higher than healthy controls. The BMI of the
PCOS patients was also observed to have a tendency towards
the overweight. Gambineri et al. reported that the low level of
HDL may lead high prevalence of metabolic syndrome in PCOS
(26). In this study, the HDL level did not exhibit significant corre-
lation with BMI, even the predictive value was close to the signi-
ficance level. On the other hand, the direct correlation between
the d-HDL and the BMI was remarkable to indicate the possible
significance of the functional alterations of HDL in term of the
metabolic state.

The prospective design of the study provided some advantages



which enabled us to cope with some confounders. Since the
obesity is known to be associated with increased oxidative sta-
tus in PCOS, we defined the obesity as an exclusion criterion.
However this study has some shorcomings which should be
mentioned. The younger age period may alleviate the impact
of oxidative stress and the age range of our participants was
placed in a young age period. Even the serum HDL level was
lower than the control group, the decrement may not be interp-
reted as very deep. In this aspect, the associations between
the d-HDL and long term effects of PCOS including the athe-
rosclerotic changes could not be evaluated in this cohort. The
studies evaluating the clinical associations between the d-HDL
and PCOS through a wider age range may provide further cont-
ribution to the literature.

CONCLUSION

In this study, the MPO/PON1 ratio as the indicator of d-HDL
was significantly higher in PCOS patients compared to the
healthy controls. Besides the increased MPO/PON1 ratio, the
increased MPO and decreased PON1 activities observed in
PCOS patients also supported the increased oxidative status.
Our results may be considered to draw attention to oxidative
stress and dyslipidemia in PCOS patients, even in the early
periods of the women life.
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ABSTRACT

Objective: COVID-19 has caused a rapid transformation in the healthcare system,
including in particular, the care of vulnerable cancer patients. The aim of this study
was to present our clinical experience in gynecological cancer surgeries in a COVID-
19-free cancer hospital during the pandemic.

Materials and Methods: A retrospective analysis was made of the data of patients
with ovarian, endometrium, cervix and vulva cancers who were treated with surgery
between March 2020 and March 2021, with particular focus on the complication rates
on day 30, and at the end of one year.

Results: The study included a total of 74 patients with mean age of 59 years. The
most common diagnosis was ovarian cancer (48.6%) followed by endometrial
(43.2%), cervical (6.8%) and vulvar cancer (1.4%). Most of the patients were in ad-
vanced stage (FIGO 3 and 4) of ovarian (86%), endometrial (59.4%) and cervical lo-
cal advanced (60%) cancer. The complication rate was 17.6 %. Surgery was delayed
in one patient with a preoperative positive polymerase chain reaction (PCR) test for
COVID-19 infection, and none of the patients had a positive test result in the early
postoperative period.

Conclusion: COVID-19-free institutions for cancer surgery, is an effective treatment
strategy in the context of the pandemic. The results of this study indicate that conti-
nuity of cancer treatment can be achieved safely, with strict adherence to COVID-19
precautions for both patients and healthcare workers.

Keywords: COVID-19, gynecological cancer, surgery, treatment

(074

Amag: COVID-19, 6zellikle savunmasiz kanser hastalarinin bakimi dahil olmak tize-
re saglik sisteminde hizli bir dontistime neden olmustur. Bu ¢alismanin amaci, pan-
demi déneminde COVID-19'dan arinmig bir kanser hastanesinde jinekolojik kanser
ameliyatlarindaki klinik deneyimimizi sunmaki.

Gereg ve Yontemler: Mart 2020-Mart 2021 tarihleri arasinda cerrahi tedavi uygu-
lanan over, endometrium, serviks ve vulva kanserli hastalarin verilerinin 6zellikle
30. glin ve 1. giiniin sonundaki komplikasyon oranlarina odaklanilarak retrospektif
analizi yapildi.

Bulgular: Calismaya yas ortalamasi 59 olan toplam 74 hasta dahil edildi. En sik tani
yumurtalik kanseri (%48,6) idi, bunu endometrial (%43,2), servikal (%6,8) ve vulvar
kanser (%1,4) izledi. Hastalarin ¢cogu ileri evrede (FIGO 3 ve 4) over (%86), endo-
metrial (%59,4) ve serviks lokal ileri (%60) kanseriydi. Komplikasyon orani %17.6
idi. Ameliyat oncesi COVID-19 enfeksiyonu icin polimeraz zincir reaksiyonu (PCR)
testi pozitif olan bir hastada ameliyat ertelendi ve ameliyat sonrasi erken donemde
hastalarin higbirinde pozitif test sonucu gikmadi.

Sonug: Kanser cerrahisi igin COVID-19'dan arinmis kurumlar, pandemi baglaminda
etkili bir tedavi stratejisidir. Bu ¢alismanin sonuglari, hem hastalar hem de saglik
calisanlari icin COVID-19 6nlemlerine siki bir sekilde uyulmasi ile kanser tedavisinin
strekliliginin gtvenli bir sekilde saglanabilecegini gostermektedir.

Anahtar Kelimeler: COVID-19, jinekolojik kanser, cerrahi, tedavi
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INTRODUCTION

The COVID-19 pandemic has had an unprecedented impact on
healthcare worldwide causing enormous strain on healthcare
services globally (1,2,3). Cancer patients are the most vulne-
rable patient group because of their urgent need for complex
treatment and their suppressed immune system.

In the field of gynecological oncology, COVID-19 affects pa-
tient health directly with increased risk of infection and indirectly
by decreasing hospital capacity for cancer treatment (4,5). Al
major societies, including gynecological oncology associations,
made new recommendations for treatment protocols focusing
on: ‘less surgery, fewer hospital visits and more protective me-
asures against the spread of COVID-19’ (6,7). In this context,
planned gynecological cancer surgeries were postponed or
cancelled in many hospitals and medical centers, as they could
not provide optimal conditions for patients and staff (8).

In this new environment, our hospital, which is a comprehen-
sive cancer centre, was defined as a COVID -19-free hospital
and was established as a reference centre for other institutions
regarding priority oncological surgeries by the regional healt-
hcare authorities. In these COVID-19-free hospitals, no CO-
VID-19-positive patients were hospitalized and only cancer pa-
tients with a negative test result were allowed to have inpatient
care. One visitor with a negative test result was permitted, and
stayed in isolation in the hospital. Thus cancer surgeries have
continued in our hospital since the beginning of the pandemic,
with maximum attention paid to the medical safety of both pa-
tients and employees.

The primary outcome of this study was to evaluate the results,
complications and reliability of gynecological cancer surgery
performed during the pandemic period compared with the es-
tablished complication rate of gynecological cancer surgery.
The secondary endpoint was to evaluate the safety of the CO-
VID-19-free cancer hospital policy on the surgical management
of gynecological cancers during the pandemic.

MATERIALS AND METHODS

Approval for the study was granted by the Ethics Committee
of the Institutional Review Board of Local Hospitals, and the
Ministry of Health Scientific Research Platform. Our center was
declared a COVID -19-free hospital in the pandemic and focu-
sed only on cancer treatment. It became a reference center for
regional hospitals and medical centers regarding priority onco-
logical surgeries by the healthcare authorities.

The data of the patients who were operated on with
the diagnosis of gynecological cancer at our center between
March 2020 and March 2021 were retrospectively examined
from a scan of the patient files. Patients with a diagnosis of
gynecological cancer (ovarian cancer, cervical cancer, endo-
metrial cancer, ovarian borderline tumor and vulvar cancer)
for whom surgery was performed during the study period were
included. Exclusion criteria were defined as patients with ot-
her types of gynecological cancer, such as breast cancer or
trophoblastic tumor, and patients that did not have a surgical
treatment plan for management of their cancer.
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A gynecology oncologist evaluated all the patients. Radiologi-
cal examinations such as ultrasound, magnetic resonance ima-
ging, or computed tomography (CT) scans were requested if
needed. All patients were required to have a preoperative rou-
tine blood analysis and a chest X-ray. Neoadjuvant chemothe-
rapy was planned only for ovarian cancers according to Leuven
selection criteria (9).

In the early stages of the pandemic, a COVID-19 PCR test and
I or thorax CT were requested for patients with clinically suspe-
cted COVID-19 or a history of close contact with a confirmed
case in the preoperative period. The COVID-19 PCR test was
routinely applied 48 hours before the operation, according to
the guidelines published by the health authorities in December
2020. There was no routine test for asymptomatic healthcare
workers. According to the decision of the infectious diseases
committee of the hospital, surgery for COVID-19-positive pa-
tients was delayed for one month and performed after a nega-
tive test result. The first vaccinations for COVID-19 were per-
formed in January 2021 and began with healthcare personnel.
None of the patients were vaccinated during the study period.
Only the healthcare workers of the hospital were vaccinated.
For asymptomatic patients, routine COVID-19 testing was not
applied after the surgery.

Clinical records, laboratory and imaging findings of the patients
were obtained from the hospital patient records. Demographic
characteristics of the patients, comorbidities, type of surgery
performed, histopathological features of the tumor, stage of the
disease, early and late complications, duration of hospitaliza-
tion, adjuvant therapy and COVID-19 status were recorded.
Complications were evaluated according to the Clavien Dindo
criteria (10).

Basic descriptive statistics were used to describe the results.
Data were stated as frequency and percentage and meanzs-
tandard deviation (SD) values as appropriate. Statistical analy-
ses were performed using SPSS vn. 22.0 software (Statistical
Program for the Social Sciences).

RESULTS

The study included a total of 74 patients with a mean age of 58
years (range, 16-85 years). Patients were referred with ovari-
an (36/74, 48.6%), endometrial (32/74, 43.2%), cervical (5/74,
6.8%), or vulvar cancer (1/74, 1.4%). The clinicopathological
characteristics of patients who underwent surgery are listed in
Table 1.

Table 1. Baseline characteristics

Age(years) (median(range)) 59 (16-85)
Age <65 years (n (%)) 47 (63.51)
Age >65 years (n (%)) 27 (36.49)
Comorbidity (n(%))
Hypertension 42 (56.7)
Extragynecological malignancy history 3(4.1)
Diabetes 27 (36.4)
History of respiratory disease 5 (6,7)
Without disease 21 (28.4)
Disease type (n(%))
Over cancer (n(%)) 36 (48.6)
Endometrium cancer (n(%)) 32 (43.2)
Cervical cancer (n(%)) 5 (6.8)

Vulvar cancer (n(%)) 1 (1.4)
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The most commonly performed procedures were total abdominal hysterectomy together with bilateral salphingoopherectomy,
bilateral pelvic and paraaortic lymph node dissection and omentectomy. The surgical operations are presented in Table 2.

Table 2. Surgical Treatment

n %

TAH+BSO+BPPLND+Omentectomy Endometrium /Ovarian cancer 61 82%
USO+BPPLND+ Omentectomy Ovarian cancer 2 3%
Secondary / Terttiary Cytoreduction Recurrent ovarian cancer 2 3%
TAH+BSO+Omentectomy  +Appendectomy Ovarian cancer 3 4%
+Hemicolectomy+Peritonectomy

Hemivulvectomy Vulvar cancer 1 1%
Wertheim +BPPLND Cervical cancer 5 7%

TAH (Total Abdominal Hysterectomy, USO (Unilateral Salphingooopherectomy), BSO ( Bilateral Salphingooopherectomy), BPLND (Bilateral Pelvic, Paraaortic
Lymph Node Dissection)

A total of nine ovarian and endometrium cancer patients received neoadjuvant chemotherapy and 57 patients received adjuvant
chemotherapy. The adjuvant and neoadjuvant therapies are shown in Table 3.

Table 3. Neoadjuvant / Adjuvant Treatment

n %

Adjuvant treatment

Endometrium cancer 23 72%

Over cancer 30 83%

Cervical Cancer 4 80%
Neoadjuvant treatment

Endometrium cancer 1 3%

Over cancer 8 22%

The COVID-19 PCR test was routinely applied 48 hours before the operation in the second half of the study period due to increa-
sed availability of the test, according to the guidelines published by the health authorities in June 2021.The surgery of one patient
with a positive preoperative COVID-19 PCR test result was postponed for one month. After one month and 2 negative tests per-
formed 24 hours apart, the surgery was performed. Neither the COVID-19 symptoms nor the COVID-19 test were positive in this
patient in the perioperative and postoperative period.

Postoperative complications were seen in 13 patients (13/74, 17.6%), of which 5 were Clavien-Dindo grade 1 or 2 (7/13, 53.8%),
and 7 (6/13 46.2%) were grade 3 or 4 (Table 4).

Table 4. Complications

Complication ClavienDindo Grade n %
Superficial infection I 4 5.4%
Urinary infection II 2 2.7%
Deep infection 111 3 4%
Hypercalcemia I 1 1.3%
Transient ischemic attack JIES 1 1.3%
Anastomotic leakage 11Ib 1 1.3%
Acute renal failure IVa 1 1.3%

Total number
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The grade 3 and 4 complications occurred in patients with ad-
vanced stage cancers who underwent extensive surgery. The
length of hospital stay was mean12 days (range, 6-51 days). In
one patient who was re-operated on for anastomotic leakage,
the length of hospital stay was 51 days, of which 14 days were
in the intensive care unit. The surgical data of the patients are
shown in Table 2.

None of the patients tested positive for COVID-19 with a PCR
testin the early postoperative period (14 days), after discharge.
There were five positive PCR tests for COVID-19 in the late
period within two months.

DISCUSSION

In this study the setting of COVID-19-free institutions for the
continuity of cancer surgery was evaluated from the perspec-
tive of complication rates and disease spread. Many hospitals
had to delay surgical treatments during the pandemic (4,9,12).
However, surgical cancer care poses genuine problems, beca-
use delayed diagnosis and treatment could worsen oncological
outcomes (13,14). The COVID-19 outbreak had an impact on
gynecological cancer surgeons, such as avoiding surgery in
favor of radiotherapy or chemotherapy (15,16,17). In an Italian
nationwide survey considering surgical decisions, it was seen
that avoiding lymphadenectomy or sentinel lymph node map-
ping had occurred during this period (4).

Given its characteristics and focus on the treatment of cancer
patients, the COVID-19-free cancer centers were designed to
continue cancer care without a change in the treatment plan
compared with the pre-COVID era. At the start of the study pe-
riod, COVID-19 PCR testing was not systematically performed
because of the low availability of tests at that time, as in many
centers (18). However, it was routine in the second half of the
study period. COVID-19 infection was detected in only one pa-
tient in that period, causing a delay of surgery for one month.
None of the patients were diagnosed with COVID-19 during the
early follow-up period of two weeks after discharge. However,
there were eight positive PCR tests within two months after
surgery indicating the importance of personal isolation and
protection during the vulnerable period of cancer treatment.
The low cancellation rate (1 out of 74 patients) and absence of
COVID-19 during the early postoperative period indicates the
success of the COVID-19-free cancer center policy from the
perspective of disease control. Five patients were tested posi-
tive between 15 days and 2 months after surgery. In the early
postoperative period, maximum care was taken in the hospital
and at home in repect of disease spread. After that period, ad-
ditional therapies, the need for follow-up visits, and decreased
attention to personal protection could have influenced the risk
of transmission and subsequent infection.

Major surgery is the principal treatment modality especially in
ovarian cancer, which has the highest mortality rate within this
group (18,19). Most of the affected women were diagnosed at
an advanced stage because early stage disease is usually as-
ymptomatic and symptoms of late-stage disease are non-spe-
cific. Advanced stage diseases require more extensive surgery
and frequent adujuvant treatment. Surgical treatment and
adjuvant modalities, such as chemotherapy and radiotherapy
cause immune suppression, which may affect complication ra-
tes (20). Pandemics may potentially further delay the diagnosis
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because of accessibility to outpatient screening.

De Santiago et al. reported the results of 126 patients trea-
ted in a partial COVID-19-free hospital and reported an 11%
complication rate (18). That study included 60% breast cancer
patients and less than 5% of the series were advanced stage
ovarian cancer. The Society of Gynecological Oncology has
suggested use of the Elective Surgery Acuity Scale (ESAS) for
planning and most cases of gynecological cancer fall into tier
3alb, for which the recommended action is not to delay surgery
(7). As seen from the current study results, 74 gynecological
cancer surgeries were safely managed during the pandemic,
including advanced stage patients and complicated surge-
ries, avoiding delays or cancellations. The complication rate
of 17.6% may seem to be excessive but most of the patients in
this series were advanced stage (FIGO Stage 3 and 4) ovari-
an (86%); endometrial (59.4%) and cervical (60%) cancer. The
vast majority of the Clavien-Dindo grade 3 and 4 complications
were secondary to major surgery such as hemicolectomy and
Wertheim in patients with advanced stage ovarian and cervi-
cal cancer (10). Three intrabdominal infections were conser-
vatively treated with parenteral antibiotic treatment. A previous
multicenter study including nearly 3000 major gynecological
oncology operations reported a 30% complication rate within
this group, with the highest complication rate observed in ova-
rian cancer patients (21). The current study showed that the
postsurgical complications were similar both in percentage and
clinical prognosis when compared with several centers in the
pre-COVID-19 period.

During pandemics, small discrepancies within the many steps
of cancer care beginning from admission, postoperative fol-
low-up, to complex surgical operations and intensive care
may adversely affect the overall outcome and risk of infection
(22,23). The current study, conducted in a COVID-19-free hos-
pital, demonstrated that gynecological cancer surgery, can be
performed safely without changing the treatment approach. A
COVID-19-free path in referral hospitals for cancer treatment
helped both cancer patients and healthcare workers to achieve
similar outcomes compared with the pre-COVID era. As sur-
geries gradually increase again in the post-pandemic period,
it should be a priority to use hospital resources in a fair and
responsible manner for cancer patients.
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Amag: Bu galismanin amaci aciklanamayan infertilitesi olan giftlerde over stimiilas-
yonlu (OS) asilamada olusan dominant folikil sayisinin gebelik sonuglarini etkileyip
etkilemedigini arastirmaktir.

Gereg ve Yontem: Calismamiza 24-39 yaslari arasinda agiklanamayan infertilitesi
olan ve OS ile IUI uygulanan 217 cift katilmistir. Hastalar klinik olarak gebe olanlar
ve olmayanlar olmak Uzere 2 gruba ayrilarak yas, monofollikil ve bifolikiil geligimi,
infertilite stiresi, tedavi baslama guin{, hcg guin, 6nde gelen folikil ¢api, endometri-
um kalinligi, dominant folikiil sayisi ve tedavi tipi agisindan karsilastirildi.

Bulgular: Aciklanamayan infertilite nedeni ile 1UI yapilan 217 hastada klinik ge-
belik olan ve olmayan gruplar arasinda dominant folikiil sayisi agisindan anlamli
fark bulunmadi (p=0,73). Endometriyal kalinlik ile tedavi basarisi arasinda pozitif
ancak diistk bir korelasyon vardi (Spearman’s korelasyon katsayisi degeri = 0,14,
p=0,03). Alici galisma karakteristik egrisi analizi, gebelik basarisini 6ngérmek igin
endometriyal kalinlik igin optimal kesme degerinin 9,5 mm (%55,0 duyarlilik, %65,0
0zgillik) oldugunu ortaya koydu.

Sonug: Sonug olarak agiklanamayan infertilitede Klinik gebelik oranlari agisindan
gonadotropinlerin oral ajanlara Ustlnligu olmadigi, bu nedenle tedaviye daha az
invaziv ve daha az maliyetli oral ajanlarla baslanmasi gerektigi kanaatindeyiz. Ayrica
over stimlasyonu ile olugturulan dominant foliklil (monofolikil veya bifolikiil) say-
sinin klinik gebelik basarisini etkilemedigini, ancak endometriyal kalinligin gebelik
oranlari ile yakindan iliskili oldugunu ve dikkat edilmesi gerektigini distintyoruz.

Anahtar Kelimeler: monofolikil, bifolikil, agiklanamayan infertilite, endometrial ka-
linlik, intrauterin inseminasyon

ABSTRACT

Aim: The aim of this study is to investigate whether the number of dominant follic-
les formed in IUI with OS affects pregnancy outcomes in couples with unexplained
infertility.

Material and Method: 217 couples aged 24-39 years with unexplained infertility and
treated with IUI by way of ovarian stimulation participated in our study. The patients
were divided into 2 groups of which the first included the clinically pregnant and the
second did not, and were compared in terms of age, monofollicle and bifollicle deve-
lopment, infertility duration, treatment initiation day, hcg day, leading follicle diameter,
endometrial thickness, number of dominant follicles and treatment type.

Results: Of the 217 patients who underwent 1Ul for unexplained infertility, no signi-
ficant difference was found between the groups with and without clinical pregnancy
in terms of the number of dominant follicles (p=0.73). There was a positive but low
correlation between endometrial thickness and treatment success (Spearman’s cor-
relation coefficient value = 0.14, p=0.03). The receiver operating characteristic curve
analysis revealed that the optimal cut-off value for endometrial thickness to predict
pregnancy success was 9.5 mm (55.0% sensitivity, 65.0% specificity).

Conclusions: As a result, we suggest that gonadotropins are not superior to oral
agents in terms of clinical pregnancy rates in unexplained infertility, therefore treat-
ment should commence with less invasive and less costly oral agents. Furthermore,
we think that the number of dominant follicles (monofollicles or bifollicles) created
by ovarian stimulation does not affect clinical pregnancy success, but endometrial
thickness is closely related to pregnancy rates and deserves attention.

Keywords: monofollicle, bifollicle, endometrial thickness, intrauterine insemination,
unexplained infertility
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INTRODUCTION

Unexplained infertility accounts for 10-30% of infertile couples
and is diagnosed by determining tubal patency and with the
normal ovulation function and semen analysis (1). Treatment
is usually empirical as no underlying cause can be identified.
However, the chance of spontaneous pregnancy is high in unt-
reated couples (2). IUI, by way of ovarian stimulation (OS) with
the use of oral agents or gonadotropins, plays an important role
in the treatment. Additionally, IUl and IVF are also among the
treatment options within a natural cycle.

The aim of the treatment other than to achieve live birth is also
to minimize the risk of multiple pregnancy and OHSS (3). There
are views suggesting the use of less invasive and more cost-ef-
fective treatments when dealing with cases of unexplained in-
fertility (2). However, studies show that although 1UI treatment
with gonadotropins increases the risk of OHSS and multiple
pregnancy, the rates of live births are also higher (1). Therefo-
re, in order to reduce the risk of multiple pregnancy, there are
strict cancellation practices when dealing with the formation of
more than two follicles, such as cancelling the treatment cycle
and imposing a coitus ban (4).

Many studies have investigated factors that affect IUl outcomes
in unexplained infertility. One study reported that a women’s
age, smoking status, and the number of treatment cycles has
an affect on conception (5). Another study revealed that higher
maternal and paternal ages adversely affected pregnancy and
that Ul is an effective method in couples with unexplained in-
fertility (6). In a randomized cohort of women with unexplained
infertility, it was shown that biochemical and clinical androgen
measurements did not predict the live birth rate after ovarian
stimulation treatment (7). In unexplained infertility, the factors
affecting the treatment and live birth rates are still controversial
because the cause cannot be determined clearly. Many factors
have been investigated. However, studies on whether the num-
ber of dominant follicles formed in IUI treatment by way of OS
affect pregnancy rates are not common in the literature. In this
respect, this study is different.

The aim of our study is to investigate whether the number of
dominant follicles formed in Ul treatment by way of OS affect
pregnancy outcomes in couples with unexplained infertility.

MATERIALS AND METHODS

217 couples aged 24-39 years who applied to the Ul unit of our
hospital due to unexplained infertility between January 2021
and January 2022 and were treated with IUI participated in our
study. Ethics committee approval was obtained from the ethics
committee unit of the city hospital (21/1085). The unexplained
infertility diagnosis was made by looking at the couples’ semen
analysis, hysteresalpingogram, transvaginal ultrasound, serum
basal hormone values performed on the 2nd day of the cyc-
le, and serum midluteal phase progesterone values. All of the
spouses of the patients had normal spermiogram results ba-
sed on at least two semen analyzes according to World Health
Organization (WHO) 2010 criteria, which were confirmed by
the same urologist. In all hysteresalpingograms, there were no
abnormalities that could cause uterine and tubal factors. Ovari-
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an, follicular and endometrial pathologies were not observed in
transvaginal ultrasounds in any of the women. The serum basal
hormones administered on the 2nd day of the cycle consisted
of FSH, LH, E2, PRL, and TSH. Couples with PCOS, endomet-
riosis, uterine or tubal factor infertility, decreased ovarian reser-
ve, male factor infertility and those that smoked were excluded
from the study. Also, patients with a body mass index >=30 kg/
m2 and patients with additional systemic diseases were not
included in the study. The patients’ age, infertility duration,
treatment initiation day, hcg day, leading follicle diameter, en-
dometrial thickness information, applied treatment procedures
and pregnancy status were scanned from our hospital archive
and recorded. Beginning from the 2nd or 3rd day of the cycle,
patients received controlled ovarian stimulation with clomiphe-
ne citrate or 37.5-150 IU HMG. From the 6th day of the cycle,
transvajinal ultrasound and regular monitoring of serum e2 le-
vels were used to track follicular development. When at least
one =16-18 mm follicle was seen in the transvaginal ultraso-
nography, a urinary hCG dose of 10,000 IU was administered.

The patients were divided into groups based on the number of
preovulatory follicles developed, including those with 1 preo-
vulatory follicle (monofollicular) and those with 2 preovulatory
follicles (bifollicular), as well as those who underwent 1Ul with
clomiphene citrate based medication and those who underwent
IUI with gonadotropin based medication. All patients underwent
intrauterine insemination 36 hours after hCG administration,
and sexual intercourse was allowed after insemination. In ad-
dition, patients who received gonadotropin were given 200mg/
day vaginal progesterone supplementation for luteal support
following the transfer. Clinical pregnancy was defined as the
presence of a gestational sac with fetal cardiac activity detected
by ultrasound at least 4 weeks after insemination. Pregnant and
non-pregnant patients were compared in terms of monofollicle
and bifollicle formation, age, infertility duration, treatment initi-
ation day, hcg day, leading follicle diameter, endometrial thick-
ness and treatment type (clomiphene citrate and GND).

Statistical analyses was performed using the Statistical Pac-
kage for the Social Sciences (SPSS) ver. 21.0 (IBM Corp., Ar-
monk) NY, US). The Kolmogorov-Smirnov test was used to de-
termine the normality of the data. Descriptive parameters were
expressed as the medians (interquartile range) for continuous
variables and as numbers and percentages for categorical vari-
ables. Chi-square test was used to analyze the data and com-
pare the groups (i.e., pregnant vs. non-pregnant). Degrees of
association between the achieving pregnancy and endometrial
thickness were calculated using Spearman’s rank correlation
coefficient. Receiver operating characteristic curves were used
to determine the cut-off values of the endometrial thickness for
achieving pregnancy. A p<0.05 was considered statistically sig-
nificant.

RESULTS

During the study period, 217 women fulfilled the inclusion crite-
ria and enrolled in the study. The clinical characteristics for all
patients according to the groups are summarized in Table 1.

Table 1: Characteristics of patients, overall and according to
treatment success.
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Characteristic All patients (n=217, Pregnant (n=40, Non-pregnant p value
%100) %18.4) (n=177, %81.6)
Age (years) 28.0+8.0 26.0+8.8 28.0+8.0 0.70
Infertility period (years) 3.0+£2.0 3.0+1.0 3.0+£2.0 0.13
FSH value (U/L) 6.711.9 6.2+ 1.3 6.8+ 2.0 0.21
Estradiol value (ng/L) 38.0+£19.0 35.5+18.7 38.0+18.5 0.77
Medication type (%) 0.69
Gonadotropin 65.0 (30.0) 13.0 (6.0) 52.0(24.0)
Clomiphene citrate 152.0(70.0) 27.0(12.5) 125.0 (57.5)
Treatment start day 3.0£1.0 3.0t1.0 3.0t£2.0 0.79
hCG administration day 13.04+2.0 14.0+3.8 13.0+2.0 0.05
Leading Follicle Diameter (mm) 19.0+2.0 19.0+3.0 19.0+3.0 0.27
Dominants Follicle Count (%) 0.73
One
Two 136.0 (62.7) 26 (11.9) 110 (50.8)
81.0(37.3) 14(6.5) 67 (30.8)
Endometrial thickness (mm) 9.043.0 9.043.0 8.013.0 0.03*

Data are expressed as median meanztstandard deviation or number (%).

The groups were not different regarding clinical features except for endometrial thickness (p =0.03). Even though the relationship
between endometrial thickness and treatment success (pregnancy) was positive, it was low (Spearman’s correlation coefficient
value = 0.14, p=0.03). The receiver operating characteristic curve analysis revealed that the optimal cutoff value of endometrial

thickness for predicting the achievement of pregnancy was 9.5 mm (55.0% sensitivity, 65.0% specificity). (Fig.1)

Fig.1: Receiver operating characteristics curve of endometrial thickness for determining the treatment success (i.e., pregnant vs.

non-pregnant) (area under the curve: 0.60, standard error: 0.05).
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DISCUSSION

In our study, we investigated whether the number of dominant
follicles formed in IUI treatment by way of OS affects pregnan-
cy outcomes in couples with unexplained infertility. We did not
detect a significant difference in the number of dominant fol-
licles between the groups with and without clinical pregnancy
(p=0.73). Similarly, we did not observe a statistically significant
difference among age, duration of infertility, treatment initiation
day, hCG day, leading follicle diameter, and treatment type (clo-
miphene citrate and GND). However, there was a positive but
low correlation between endometrial thickness and treatment
success (pregnancy), and we demonstrated that the optimal
thickness was 9.5 mm.

In studies conducted in unexplained infertility, factors
affecting pregnancy success have been investigated in various
ways. In one study, it was reported that gonadotropins were
more effective than oral agents in couples with unexplained in-
fertility (1). The cohrane analysis of Cantineau et al. in 2021
demonstrated that gonadotropins increase the chance of live
birth more than oral agents, but may also cause an increase
in the risk of multiple pregnancy (8). Similarly, a meta-analysis
conducted by Wessel et al. reported that gonadotropins were
more successful than oral agents in unexplained infertility and
the risk of multiple pregnancy could be disregarded (9). Howe-
ver, another study showed that women’s age and smoking had
a negative effect on pregnancy outcomes and stated that as
the number of treatment cycles increased, the pregnancy rate
also increased. BMI, treatment regimens, the type of infertility,
endometrial thickness, and the timing of insemination did not
have any significant prognostic value (5). Furthermore, a com-
prehensive study conducted by Huang et al. showed that 1UI
with oral agents was not significantly different from gonadot-
ropin cycles, and IUI with oral agents was recommended due
to the fact that it controlled the rate of multiple pregnancy in
unexplained infertility (10). One study reported that, in unexp-
lained infertility, the success of IUl increased as the duration of
infertility shortened (11). Correspondingly, another study found
that infertility duration and age were associated with pregnancy
rates (12). In contrast, in our study, we demonstrated that infer-
tility duration, treatment initiation day, hcg day, leading follicle
diameter and treatment type (clomiphene citrate and GND) had
no effect on clinical pregnancy outcomes. In these studies, Ul
success was generally shown as a live birth. However, we defi-
ned the success of Ul as clinical pregnancy. This situation and
the fact that our study is a retrospective study are the limitations
of our article.

While several studies reported that there were no difference in
pregnancy rates between IUl performed on the day of hCG and
|UI performed 36 hours after hCG (13, 14), another study found
that Ul performed after ovulation had higher pregnancy rates
than 1UI performed on the day of ovulation (15). Therefore, in
order to increase the sucess rate of our study, we performed
the 1UI 36 hours after hCG administration. Moreover, a study
on the leading follicle diameter on the hCG day suggested that
lead follicle diameter associated with increased pregnancy ra-
tes was 19-20mm (16), while another study suggested that it
was 21-22mm (17). However, we did not find a significant diffe-
rence between leading follicle diameter and clinical pregnancy
rates in our study.
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There are contradictions about the effect of endometrial thick-
ness on pregnancy success in IUI cycles in unexplained infer-
tility. In a randomized controlled study conducted by Quaas et
al., although it was thought that increased endometrial thick-
ness was associated with high live birth rates, it was reported
that there were significant live pregnancy rates even in thin en-
dometrium and that the cycle should not be canceled due to
thin endometrium (18). Nonetheless, another studystated that
endometrial thickness was important for achieving viable preg-
nancy, and in patients with unexplained infertility, the optimal
thickness for IUI treatment was considered to be 7.7 mm (19).
A meta-analysis that was conducted revealed that there was
no connection between endometrial thickness and pregnancy
rates in Ul cycles (20). On the other hand, a study conducted
by Danhof et al. stated that there is no evidence of a significant
connection between endometrial thickness and ongoing preg-
nancy (21). In contrast, Li et al. demonstrated that clinical preg-
nancy rates improved as the endometrial thickness increased
(22). In our study, we demonstrated that there is a positive but
low correlation between endometrial thickness and treatment
success (clinical pregnancy), and the optimal thickness is 9.5
mm. Moreover, a strong aspect of our study is that there are
no studies investigating the impact of the number of dominant
follicles (monofollicle or bifollicle) on clinical pregnancy rates in
[UI treatment by way of OS for unexplained infertility. There is
a recent study in the literature on this subject. Merviel et al. re-
ported that the highest chance of pregnancy with IUl was during
the first two cycles and with bifollicular response to stimulation
in women with unexplained infertility (23).

In conclusion, we suggest that gonadotropins are not superior
to oral agents in terms of clinical pregnancy rates in unexpla-
ined infertility, therefore we recommend that treatment should
be initiated with less invasive and less costly oral agents. Furt-
hermore, we think that the number of dominant follicles (mo-
nofollicle or bifollicle) created by ovarian stimulation does not
affect the success of clinical pregnancy, however, we consider
that endometrial thickness is significantly correlated with preg-
nancy rates and, thus, we believe it should be given careful
consideration.
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Amag: Fetal dsnemde biiyime kisithligi, ileri yaslarda metabolik hastaliklarin gelisi-
mini etkileyebilir. Bu ¢alismada, fetal malnitrisyonu olan ve olmayan term yenidogan
bebeklerin ilk ik yastaki biiyimelerinin ve ikinci yastaki glukoz, instlin ve lipid profil-
lerinin karsilastirimas| amaglanmistir.

Gereg ve Yontemler: Calismaya Mayis 2019 ile Ekim 2019 tarihleri arasinda hasta-
nemizde dogan, CANSCORE ydntemi kullanilarak fetal malniitrisyon saptanan ve
saptanmayan term bebekler alindi. Umblikal kord kaninda insilin, glukoz, total ko-
lesterol, diistik yogunluklu lipoprotein ( LDL), yiksek yogunluklu lipoprotein (HDL),
cok diisiik yogunluklu lipoprotein (VLDL) kolesterol, trigliserid degerlerine bakildi.
Bu bebeklerin iki yasina kadar biiyimeleri takip edildi. ikinci yil sonunda ayni pa-
ramtrelere yeniden bakildi.

Bulgular: Fetal malnutrisyon saptanan 40 bebekten 26'si, fetal malnutrisyon sap-
tanmayan 40 bebekten 22'si iki yil boyunca takip edildi. Fetal maln(trisyonu olan
bebeklerin 6. ayinda viicut agirligi, boy uzunlugu ve bas gevresinin, fetal malntitris-
yonlu olmayan bebeklere gore daha yliksek oldugu ancak 12 ve 24. ayda bu farkin
geriledigi gorildi. Yasaminin ikinci yilinda bakilan glikoz, insilin, total kolesterol,
LDL kolesterol, HDL kolesterol diizeyleri arasinda her iki grup arasinda anlamli fark-
lilik yokken, VLDL kolesterol ve trigliserid diizeyleri fetal malnitrisyonu olan grupta
anlamli olarak daha yuksek saptandi.

Sonug: Fetal malnitrisyonlu bebeklerde yasaminin ilk 6 ayindaki hizli kilo artisi er-
ken gocukluk dénemindeki lipid profilini etkileyebilir.

Anahtar Kelimeler: Fetal malnitrisyon, blyime, kolesterol, trigliserid

ABSTRACT

Aim: Growth restriction in the fetal period may affect the development of metabolic
diseases in later ages. In this study, it was aimed to compare the growth of the first
two years of age and the glucose, insulin and lipid profiles in the second year of term
newborn babies with and without fetal malnutrition.

Materials and Methods: Term infants born in our hospital between May 2019 and
October 2019, with and without fetal malnutrition detected using the CANSCORE
method were included in the study. Insulin, glucose, total cholesterol, low-density
lipoprotein (LDL), high-density lipoprotein (HDL), very low-density lipoprotein (VLDL)
cholesterol, triglyceride values were measured in the umbilical cord blood. The
growth of these babies was followed up to the age of two. At the end of the second
year, the same parameters were looked at again.

Results: 26 out of 40 babies with fetal malnutrition and 22 out of 40 babies without
fetal malnutrition were followed for two years. It was observed that body weight, hei-
ght and head circumference of babies with fetal malnutrition were higher at 6 months
compared to babies without fetal malnutrition, but this difference regressed at 12
and 24 months. While there was no significant difference between the two groups
in terms of glucose, insulin, total cholesterol, LDL cholesterol, and HDL cholesterol
levels in the second year of life, VLDL cholesterol and triglyceride levels were found
to be significantly higher in the group with fetal malnutrition.

Conclusion: Rapid weight gain in the first 6 months of life in infants with fetal malnut-
rition may affect the lipid profile in early childhood.

Keywords: Fetal malnutrition, growth, cholesterol, triglyceride

Sorumlu Yazar/ Corresponding Author: Sema Tanriverdi

Adres: Manisa Celal Bayar Universitesi Tip Fakiiltesi Cocuk Sagligi ve Hastaliklari Anabilim Dali, Neonatoloji Bilim Dall,
Uncubozkdy, 45030, Yunsemre, Mansia, Ttirkiye

E-mail: drsemarala@yahoo.com

Basvuru tarihi: 21.01.2022
Kabul tarihi: 10.05.2023

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1821

GiRiS

Fetal malntrisyon (FM), klinik olarak cilt alti yag dokusunun
ve kas Kkitlesinin normal miktara ulasamamasi ya da belirgin
intrauterin kayb ile karakterizedir. Fetal beslenme probleminin
en yaygin gorulen sekli intrauterin biyiame kisithligidir (1). Int-
rauterin biyime kisithligi, FM ile iligkildir. FM, intrauterin bu-
yime kisitliigina ilerleyebilir (2). Intrauterin dénemde fetal yag
dokusunun maturasyonu gebeligin ikinci trimestrinda baglar ve
Uglincu trimestrinda daha da olgunlasir (3). Yag dokusu, lipid
ve daha da dnemlisi glikoz metabolizmasi igin gereklidir, yag
dokusu eksik oldugunda malnitrisyona, fazla oldugunda obe-
ziteye neden olmaktadir (4). FM'de intrauterin dénemde besin
eksikligi, endokrin sistemin programlanmasina yol agmakta ve
fetal yasamda enerji tasarrufu saglamaktadir. Besin eksikligi
dogumdan sonra da devam ederse tolere edilebilir; ancak do-
gumdan sonra agiri beslenme olursa tolere edilemez ve agiri
enerjiye yol acar (5). Bu da yad dokusunda agiri birikime ve
patolojik bir glikoz toleransina neden olur. Bu hipotez tutumlu
fenotip hipotez olarak adlandirilir. Intrauterin biyime kisitliligi
olan bebeklerin postnatal ddnemde hizli blyiimesi gelecekteki
saglik durumunun belirleyicisidir (6,7).

FM ve intrauterin blydme kisithligi, ileri yasamda kardiovas-
kiler hastaliklar, hiperlipidemi, diabetus mellitus, obesite, me-
tabolik sendrom gortilme sikhgini arttirmaktadir (8). FM'li be-
beklerin postnatal donemdeki beslenmesi, bliyime ve gelisme
takibi ve uzun streli izleminde gértlebilecek hiperlipidemi, obe-
site, glukoz intoleransi, tip 2 diabet gibi hiperinsilinemiye bagli
komplikasyonlarin takibi gok 6nemlidir (9,10).

Bu calismada, FM’si olan ve olmayan term yenidogan bebekle-
rin ilk iki yastaki buylmelerinin ve ikinci yastaki glukoz, instlin
ve lipid profillerinin karsilastirimasi amaglanmigtir.

GEREG VE YONTEMLER

Hastalar: Calismaya Mayis 2019 ile Ekim 2019 tarihleri arasin-
da Manisa Celal Bayar Universitesi Tip Fakiltesi Hafsa Sultan
Hastanesi'nde canli dogan term yenidogan (son adet tarihine
gore gestasyonel yasi=38 hafta) bebekler dahil edildi. Caligma
Manisa Celal Bayar Universitesi Tip Fakltesi Saglk Bilimle-
ri Etik Kurulu'nun onayiyla yapildi (20.478.486-1130). Cogul
gebelikler, prematireler (gestasyonel yasi <37 hafta), éli do-
gumlar, annede gebelik 6ncesi diabet, gestasyonel diabet, hi-
pertansiyon ve erken membran rlptir( olan anne bebekleri ¢a-
lismaya alinmadi. Dogumun ardindan bebeklerin muayeneleri
yapildi ve agirlik, boy, bas cevresi dlglimleri yapildi. Bebekler
dogumdan sonraki ilk 12-24 saat iginde ayni ¢ocuk hekimi ta-
rafindan CANSCORE y6ntemi kullanilarak CANSCORE puani
hesaplandi. CANSCORE yonteminde 9 adet bulgu ve belirti
degderlendirmeye alindi. Bebegin sagina, yanak dolgunluguna,
cene alti yag dokusuna, kol bacaklarda cilt alti yag dokusuna,
cildin cilt alti dokudan kolay ayrilip ayrilmadidina, interkostal
aralikta gokmeye, sirtta cilt ve yag dokusuna, karinda cilt alti
yag dokusuna, gluteal bélgede cilt kivrimlarinin sayisi ve de-
rinligine bakilarak puanlama verildi. CANSCORE yonteminde
her bir parametre igin minimum 1 (kotd, ileri derecede fetal mal-
nutre) maksimum 4 (iyi, malnGtrisyonu olmayan) puan verildi.
Degerlendirme sonunda da en az 9; en ¢ok 36 puan elde edilir.
CANSCORE puaninda sinir deger 24'tlir. CANSCORE puani
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24 ve altinda olan bebekler FM'si olan bebekler olarak kabul
edildi. CANSCORE puani 24'ten blytk olanlar ise FM'si olma-
yan bebekler olarak kabul edildi.

Biyokimyasal degerlendirme: Dogumu takiben umblikal kord
klempe edildikten sonra umblikal korddan kan Grnegi alind.
Instilin, glukoz, total kolesterol, diisiik yogunluklu lipoprotein (
LDL), yiksek yogunluklu lipoprotein (HDL), ¢ok dustk yogun-
luklu lipoprotein (VLDL) kolesterol, trigliserid degerleri hemen
caligildi. Diger kan 6rnegini 10 dakika 5000 devirde santrif(jj
edildikten sonra ayrilan serum ornegi leptin, adiponektin, ghre-
lin diizeyleri calisilincaya kadar -80 CI'de MCBU Hafsa Sultan
Hastanesi Biyokimya Laboratuarinda saklandi. Tim kan drnek-
leri toplandiktan sonra ayrilan serum orneklerinden ghrelin, lep-
tin ve adiponektin dlizeyleri ELISA kitleri ile galisildi.

BiylUmenin takibi: FM’si olan ve olmayan bebekler yenidogan
polikliniginde takibe alindilar ve iki yasina kadar biylime ve
gelismeleri takip edildi. Bebeklerin 6., 12., ve 24. ayda vicut
agirhigi, boy uzunlugu, bas gevresi dlglimleri yapildi, persentil
degerleri hesaplandi. Yasamin ikinci yilinda instlin, glukoz, to-
tal kolesterol, LDL kolesterol, HDL kolesterol, VLDL kolesterol,
trigliserid degerleri ¢ahsildi.

Istatistiksel analiz: istatistiksel analiz “SPSS (Statistical Packa-
ge for Social Sciences) 16.0 for Windows” programi kullanila-
rak yapildi. Verilerin degerlendiriimesinde t-testi, ki-kare testi,
tek yonli ANOVA yontemleri kullanilmistir. 0.05'ten kiiglik p
degeri istatistiksel olarak anlamlilik kabul edildi.

BULGULAR

Calismaya 40 FM'si olan ve 40 FM'si olmayan toplam 80 term
yenidogan bebek alindi. Bu bebeklerden FM’si olan 26 bebek
ile FM’si olmayan 22 bebek iki yasina kadar biyime ve geligim-
leri takip edilebildi. FM’si olan ve olmayan bebeklerin demog-
rafik 6zellikleri incelendiginde, ponderal indeksi (2,92+0,30 ve
3,18+0,37) ve CANSCORE puani (20,38+2,24 ve 29,27+3,23)
disinda her iki grup arasinda anlamli farklilik bulunmadi (Tablo

1).

Tablo 1. Her iki gruptaki bebeklerin demografik ve antenatal
ozellikleri ile beslenme sekilleri

Fetal malnutrisyon (+) (n=26) Fetal malnutrisyon (-) (n=22) P
Dogum agirhgi (g) 3193,46+345,13 (2640-3810) 3411,81+484,45 (2530-4180) 0,076
Dogum boyu (cm) 48,23 £2,22 (45-52) 48,09+1,65 (45-50) 0,809
Dogum bas gevresi (cm) 34,23+1,66 (31-37) 34,68+2,11 (31-38,5) 0,414
Ponderal indeksi (g/cm?®) 2,92+0,30 (2,14-3,49) 3,18+0,37 (2,34-4,24) 0,001
Cinsiyet 0,265
-Kiz 10 12
-Erkek 16 10
Dogum sekli 0,184
-NspD 2 0
-C/S 24 22
Gestasyonel yas (hafta) 38,011,12 (38-41) 38,42+0,74 (38-40) 0,728
CANSORE puant 20,38+2,24 (16-23) 29,27+3,23 (25-34) <0,001
Apgar skoru (1.dk) 7(6-9) 8(7-9) 0,192
Apgar skoru (5.dk) 9(8-10) 9(8-10) 1,000
Anne yagi 32,005,38 (22-39) 30,81+4,24(25-39) 0,409
Gebelik sayist 3(1-7) 3(1-6) 0,829
Dogum say1st 2(1-5) 2(0-5) 0,530
Gebelikte sigara kullanim 8 (%30,7) 3 (%]13,6) 0,014
orani
Gebelik oncesi viicut 71,92£13,77 (52-108) 70,45+11,29 (55-86) 0,692
agirhgr (kg)
Gebelik sonundaki viicut 84,69+13,43 (65-116) 81,72£10,79 (68-97) 0,410
agirhigr (kg)
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(NspD: Normal spontan dogum, C/S: sezaryen)

Her iki grubun antenatal dykistne bakildiginda anne yasinin
iki grupta benzer oldugu g6rildi. Annelerin boylari diginda,
gebelik 6ncesi ve gebelik sonundaki vicut agirliklari, gebelik
sirasindaki alinan agirlik, dogum sayisi, gebelik sayisi, gelir
dlzeyi, egitim seviyeleri ve viicut kitle indeksleri arasinda an-
lamli farklik saptanmadi. FM'li bebeklerin annelerinde sigara
kullanim orani anlamli olarak daha yuksek bulundu (Tablo 1).

Her iki grubun beslenmelerine bakildiginda FM'si olan grupta
sadece anne sltl alma stresi, toplam anne s(ti alma s(resi
anlamli olarak disUk, formula kullanim oranida anlamli yiksek

Gl boyucashnan 12,76+6,09 (1-23) 11,2764,36 (4-18) 0342 sinda anlamh faklilik bulunmadi, VLDL kolesterol ve trigliserid
agirlil g v . g “
Annenin boyu (cm) 163,69+6,20 (150-178) 158,6345,15 (150-165) 0,004 deQerIe” FM'si olan grupta anlamli olarak daha yuksek bulundu
A_rEEex/xin v)'L‘lcut kitle indek- 26,74+4,69 (21,40-38,70) 27,95+4,46 (22,60-35,70) 0,368 (p =0,01 5) (Tab|0 3)
si (kg/em?
Viicut kitle indeksine gore 0,593 . . s . T
. ) )
Tablo 3. Her iki gruptaki bebeklerin iki yasindaki inslin, glukoz
-Normal (18,5-24,9) 12 8 . v .
HOMA ve lipid degerleri
-Kilolu (25-29,9) 8 6
-Obez (>30) 6 8 Fetal malnutrisyon | Fetal malnutrisyon p
Ailenin gelir diizeyi (TL) 2877,50+1777,27 (500-10000) 2458,00+1133,18 (1000-7000) 0,212 (+) (n=26) (_) (n=22)
Annenin egitim diizeyi 0,506 Glukoz (mg/dl) 88,30+8,50 (77-108) | 94,60+16,13 (81- | 0,095
-Okur yazar degil 2 1 125)
Okuryarar ] 1 Insiilin (mIU/ml) 6,36+4,68 (1,7-143) | 9,76+1449 (18- | 0,267
: 49,60)
-Alksgretim 13 14 HOMA 1,16£0,85 (0,39-3,32) | 1,32+1,65(0,41- | 0,677
-Ortadgretim 3 2 5,63)
g , ) Kolesterol (mg/dl) 163,38+29,07 (112- | 174,70+29,05 (127- | 0,197
-Lise
200) 211)
-Universite 4 2 LDL Kolesterol (mg/dl) 90,53428,59 (44-135) | 94,40431,24 (57- | 0,665
Sadece anne siitii alma 3,85+2,47 (0-6) 5,36x1,50 (2-7) 0,014 137)
siiresi (ay)
Toplam anne st s YT 7005705 038 oy HDL Kolesterol (mg/dl) 53,38+15,42 (33-88) | 51,80+8,16 (40-61) | 0,679
siiresi (ay) VLDL Kolesterol (mg/dl) 19,46+9,52 (7-38) 14,30+5,00 (8-25) | 0,033
Ek gidaya gegis silresi (ay) 5,69+048 (5-6) 6,00:0.44 (5-7) 0,024 Trigliserid (mg/dI) 97,30+47,99 (33-192) | 66,70+27,83 37- | 0,015
Formula kullanim orani 20 (%76,9) 6 (%27,3) <0,001 127)

(HOMA: Homeostasis Model Assesment, LDL: Diisiik yogunluklu lipoprotein, HDL: Yiik-
sek yogunluklu lipoprotein, VLDL: Cok disiik yogunluklu lipoprotein)

Her iki gruptaki bebeklerin ilk iki yildaki antropometrik élglim-
lerine bakildiginda FM'si olan bebeklerin 6. ayda vicut agirli-
g1 ve boy uzunlugu anlamli olarak daha fazla oldugu gérilda,
bas cevresi dlgliminde ise anlamli farklilik saptanmadi. Her iki
gruptaki bebeklerin 12. ve 24. aydaki vicut agirligi, boy uzunlu-
gu ve bas gevresi dlglimlerinde de anlamli farklilik saptanmadi

(Tablo 4).

Tablo 4. Her iki gruptaki bebeklerin ilk iki yildaki antropometrik

olgumleri
bulundu (p=0,014, <0,001, <0,001). Formula kullanim orani da
FM'si olan grupta anlamli olarak yiiksekti (p<0,001) (Tablo 1). Fetal malnutrisyon | Fetal malnutrisyon |  p
. _ _ . o ) (1=26) ) (=22)
Her iki gruptaki bebeklerin kord kanindaki glukoz degeri FM'si | 6. ay
olan gupta anlamli olarak disiik iken (p=0,002), instilin, HOMA | o ot gy | 7.4451.02 (629) 6524090 (5-8) | 0,002
(Homeostasis Model Assesment), kolesterol, LDL kolesterol,
HDL kolesterol, VLDL kolesterol ve trigliserid degerleri arasinda | -Boy (m) 66,67+2,80 (62-74) | 63,57%1,65 (61-66) | 0,001
anlamii fakhlik bulunmadi (Tablo 2). “Bas cevresi (cm) 42,55£2,01 (39-45) | 42,07+1,39 (41-44) | 0,448
. ) ) . ) 12. ay
Tablo 2. Her iki gruptaki bebeklerin dogumda kord kanlarindaki
insiilin, glukoz, HOMA -Viicut agirlig1 (kg) 10,19+1,00 (9-12) 9,60+1,32 (6-11) 0,085
-Boy (cm) 76,50+3,50 (73-85) | 76,00+2,00 (74-79) | 0,709
Fetal malnutrisyon | Fetal malnutrisyon
(+) (n=26) (-) (n=22) -Bas gevresi (cm) 46,22+1,86 (42-49) | 45,25+1,16 (44-47) | 0,189
Glukoz (mg/dl) 51,46:14,090 (31-75) | 63,18+9,38 (49-80) 24. ay
Insiilin (mIU/ml) 5,00+3,09 (0,90-13,4) 498*3»%)(030' Viicut agirligs (kg) | 12,56£1,66 (10-15) | 12,02+1,65 (9-14) | 0275
HOMA 0,70+0,57 (0,08-2,28) |  0,80+0,58 (0,04- -Boy (cm) 84,10£3,35 (80-91) | 84,13£3,20 (80-90) | 0,982
3,63) -Bas gevresi (cm) 48,78+1,92 (46-53) | 48,33+1,67 (47-51) | 0,920
Kolesterol (mg/dl) 63,07+19,61 (34-95) |  58,90+22,36 (40-
121)

LDL Kolesterol (mg/dl) 28,53+13,40 (8-47) | 25,72+21,16 (10-88

HDL Kolesterol (mg/dl) 28,84+8,88 (18-46) | 27,63+4,49 (21-36)
VLDL Kolesterol (mg/dl) 5,69+4,12 (2-19) 5,54+4,00 (2-17)
Trigliserid (mg/dl) 28,61+19,67 (12-93) | 27,72+19,38 (8-83)

Agirlik, boy ve bas cevresi persentillerinde ise iki grup arasinda
6., 12. ve 24. aylara arasinda farklilik saptanmadi (Tablo 5).

(HOMA: Homeostasis Model Assesment, LDL: Diisiik yogunluklu lipoprotein, HDL: Yiiksek

yogunluklu lipoprotein, VLDL: Cok diisiik yogunluklu lipoprotein)

Her iki gruptaki bebeklerin iki yasindaki kan glukoz, inslin,
HOMA, kolesterol, LDL kolesterol, HDL kolesterol degerleri ara-
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Tablo 5. Her iki gruptaki bebeklerin ilk iki yildaki buyime per-
sentilleri

Fetal malnutrisyon | Fetal malnutrisyon P
(+) (n=26) () (n=22)

6. ay viicut agirhg:
<3persentil 4 6 0,256
3-97persentil 22 16
6. ay boy
<3persentil 4 4 0,218
3-97persentil 19 18
>97 persentil 3
6. ay bas cevresi
<3persentil 4 0 0,091
3-97persentil 22 22
12. ay viicut agirhg:
<3persentil 0 2 0,055
3-97persentil 22 20
>97 persentil 4 0
12. ay boy
3-97persentil 24 22 0,353
>97 persentil 2 0
12. ay bas cevresi
<3persentil 2 0 0,471
3-97persentil 24 22
24. ay viicut agirhg
<3persentil 0 2 0,131
3-97persentil 26 20
24. ay boy
<3 persentil 3 2 0,829
3-97persentil 23 20
24. ay bas ¢evresi
3-97persentil 24 22 0,232
>97 persentil 2 0

TARTISMA VE SONUG

Fetusun blyimesi, genetik, maternal faktorler, intrauterin or-
tam, maternal ve fetal hormonlar tarafindan diizenlenen kar-
masik bir strectir (11). Fetal maln(trisyon, intrauterin blyime
kisitlihdinin (IUBK) en sik nedenidir. IUBK'nin etiyolojisi komp-
lekstir, fetal beslenme problemlerinin en yaygin tipidir (12). Ttm
dustk dogum agirlikli bebekler IUBK olmadigi gibi tim [UBK
olan bebeklerde disik dogum agirlikli degildir (13). FM'yi sap-
tamak igin term bebeklerde klinik 6zelliklere gére CANSCORE
yontemi kullanilir (14). FM herhangi bir dogum agirliginda orta-
ya gikabilir. FM’si olan bir bebegin viicut agirligi, boyu ve bas
cevresi normal sinirlarda olabilir ya da olmayabilir (1). Calis-
mamizda FM’si olan bebeklerin dogum agirliklari, boyu ve bas
gevresi normal sinirlardaydi. FM’si olan ve olmayan bebeklerin
de dogum agirliklari, boyu ve bas ¢evresi arasinda anlamli fark-
lilk yoktu.

FM'nin kalici yapisal ve fonksiyonel degisikliklere yol agtigi
varsaylldiinda distk dogum agirhigi ile endokrinometabolik
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patalojiler arasindaki iliski dikkat cekmektedir. Barker hipotezi
olarak bilinen bu iligki birgok epidemiyolojik ¢calisma ile de dog-
rulanmistir (9,15,16). Postnatal donemdeki hizli blyltme, ileri
yaslardaki patolojilerin ortaya ¢ikmasinda onemli bir faktordar.
Intrauterin blytme kisithligi olan bebekleri postnatal dénem-
deki buyumesi ve kilo alimlari gelecekteki saglik durumlarinin
temel belirleyicidir (6,7).

Fetal biyime kisithhidi, fetistn yag dokusunun dogru bir sekil-
de olugmasini engeller ve metabolik fonksiyonlarini, endokrin
salgilarini ve bunun sonucunda ekstrauterin metabolik adap-
tasyonunu bozabilir. IUBK olan bebeklerde ileri yaslarda instlin
direnci ve bozulmus glukoz metabolizmasi ortaya gikabilir (17).
Bu bebekler yasamin ilerleyen dénemlerinde obesite, insilin
direnci ve bununla iligkili metabolik bozukluklarin gelisimine
daha yatkindir (18). Epidemiyolojik calismalar, [IUBK’'nin neden
oldugu disik dogum agirligi ile erigkin donemde glisemik me-
tabolizma bozukluklarive diyabet arasinda bir iliski oldugunu
gostermistir (19).

Bizim ¢alismamizda FM'si olan ve olmayan bebeklerin kordon
kanindaki glisemik profiline baktigimizda FM’si olan bebeklerde
glukoz degeri anlamli olarak daha disukt, insilin ve HOMA
degerleri arasinda ise anlaml farklilik yoktu. FM'si olan be-
beklerde saptadi§imiz kan glukoz dlsukliginin, glikojen ti-
ketiminde artisin yanisira, dustk glukoneojenik hiz nedeniyle
glukoz gereksinimindeki artistan dolayi olabilecegdi dustnuldu.
Yasaminin ikinci yilinda FM’si olan ve olmayan bebeklerin glu-
koz, instlin ve HOMA degerleri arasinda farklilik yoktu.

Larruscain ve arkadaslarinin calismasinda {UBK olan ve bii-
ylmeyi yakalayanlarda, blyimeyi yakalayamayan bebeklere
gore kord kanindaki glukoz degerlerinin anlamli olarak dustk
oldugu gorultrken, instilin ve HOMA degerleri arasinda ise an-
lamli farklilik saptanmamis, yasamlarinin 9. ve 12. aylarindaki
glukoz, instilin ve HOMA degerleri arasinda anlamli farklilik
bulunmamistir (20). Yapilan baska ¢alismalarda da [UBK olan
bebeklerin 12. aydaki glukoz ve insilin diizeylerinde farklilik
saptanmamistir (21,22).

Fetal blylime ve ya§ dokusunun yapisinin gelismesinde gé-
revli hormonlar disinda kolesterol ve indirekt etki ile trigliserid
olduk¢a dnemlidir. Yapilan ¢alismalarda intrauterin gelisme
geriligi olan bebeklerin kord kaninda kolesterol ve trigliserid
diizeyi anlamli olarak diisik bulunmustur (23). Bizim ¢alisma-
mizda her iki grubun kordon kanindaki kolesterol ve trigliserid
duzeyleri arasinda anlamli farklilk saptanmadi.

Garcia ve arkadaslarinin galismasinda da oldugu gibi fetal
gelisim parametreleri ile kord kanindaki lipid profili arasindaki
korelasyonla iligkili farkli kanitlar bulunmaktadir (24). Garcia ve
arkadaslarinin galismasinda intrauterin gelisme geriligi olan be-
beklerin dogumdaki lipid degerleri ile dogumdaki antropometrik
olcimler arasinda iligki olmadigdi gosterilmistir (24). Bu iligkinin
olup olmamasi daha sonraki ddnemde gelisebilecek metabolik
bozukluklari 6nceden tahmin etmemizi saglamamaktadir (25).

IUBK ile dogan bebeklerde degismis lipid diizeylerinin gelecek-
teki etkileri bilinmemekle birlikte, yenidogan VLDL kolesterol ve
LDL kolesterol diizeylerinin 13 yasindaki diizeyleri 6ngérdi-
gtind belirtmek ilgingtir (26). Fetal programlamayi destekleyen
kanitlar ve ¢alismalar IUBK ile dogan bebeklerde lipid ve diger
kardiyovaskdler risk faktorlerini arastirmaktadir. Sonugta, fetal
lipidler IUBK ile komplike olan gebeliklerde degismektedir. Bu
bulgular, bu bebeklerin gelecekteki kardiyovaskiler saghgr igin



potansiyel etkilere sahiptir (27). Leunissen ve arkadaslarinin
yapilan gézlemsel bir ¢alismasinda fetal blyime geriligi olan
bebeklerde yagamin ilk ti¢ ayinda hizli kilo alimi oldugunda, er-
ken yetiskinlikte daha dugik HDL kolesterol duzeyleri ve daha
yiksek total kolesterol/HDL kolesterol indeksi oldugu saptan-
mistir (28). Bu ¢alismada, yasamin ilk yilinda, total kolesterol,
LDL ve HDL kolesterol diizeyleri, blylime persentilini yakala-
yan ve yakalamayan fetal blylime geriligi olan her iki grupta
da benzer bulunmugtur. Soto ve arkadaglarinin ¢alismasinda
da blyiime persentilini yaklayan ve yakalamayan IUBK bebek-
lerin kolesterol dlizeylerinde istatistiksel olarak anlamli bir fark
bulunmamigtir (21). Larruscain ve arkadaglarinin galigmasinda
da IUBK olan ve bilylimeyi yakalayan ve yakalamayan bebek-
lerin 3., 6. ve 12. aydaki total kolesteol, LDL ve HDL kolesterol
degerleri arasinda anlamli farklilik saptanmamistir (20). Bu ne-
denle, kolesterol duzeyleri, en azindan erken agamalarda ge-
lecekteki endokrinometabolik patolojinin iyi bir gdstergesi gibi
goriinmemektedir (20).

Calismamizda FM'si olan ve olmayan bebeklerin iki yasinda-
ki total kolesterol, LDL koesterol ve HDL kolesterol diizeyleri
arasinda anlamii farkliik saptanmadi. FM’si olan bebeklerde,
FM'’si olmayan bebeklere gore iki yagindaki VLDL kolesterol du-
zeyi anlaml olarak daha ylksek bulundu. Bu bebeklerin kord
kanindaki VLDL kolesterol dlizeyleri anlamli olmasa da daha
yuksek oldugu ve ilk 6 aydaki kilo aliminin daha hizli oldugu
gorllmektedir. Bununla birlikte VLDL kolesterollin, LDL koles-
terollin dnclsl olmasi FM'si olan bebeklerde erken ¢ocukluk
dénemindeki VLDL kolesterol dlizeyinin ileri yaslardaki kardio-
vaskler hastaliklar agisindan yol gosterici olabilir (29).

FM'’si olan bebeklerin VLDL kolesterol diginda trigliserid diizeyi
de anlamli olarak daha yusek saptandi. FM’si olan bebeklerin,
FM’si olmayan bebeklere gbre yasaminin 6. ayinda daha hizli
kilo aldigi ve bu bebeklerin yasaminin ikinci yilinda daha yUk-
sek trigliserid degerlerine sahip oldugu saptandi. Yapilan ¢a-
lismalarda, serum trigliserid diizeyinin insilin direncinin iyi bir
gostergesi oldugu kabul edilmektedir (30). Bizim ¢alismamizda
da postnatal erken dénemde hizli kilo artigi olan bebeklerdeki
anlamli trigliserid yiksekliginin saptanmasi, bu bebeklerin ileri
yaslarda insulin direncine egilimlerinin olabilecegdini dugtndur-
mstr.

Larruscain ve arkadaslarinin ¢alismasinda, {UBK olan bebek-
lerden biyimeyi hizli yakalayanlarin, 12. ayda trigliserid de-
gerlerinin anlamli olarak daha ytiiksek oldugu saptanmistir (20).
Leunissen ve arkadaglarinin galismasinda da ilk 3 ayinda hizli
kilo alan IUBK bebeklerin erken erigkin dénemde daha yiksek
trigliserid degerlerine sahip oldugu gorulmistir (28). Sotto ve
arkadaslari da IUBK olan bebeklerin birinci yasinda trigliserid
degerlerinin kontrol grubuna gére daha yliksek oldugunu gos-
termislerdir (21).

Calismamizda FM'si olan ve olmayan bebeklerin ilk iki yasda-
ki antropometrik Glgtimlerine baktigimizda, 6. ayda FM'si olan
bebeklerin viicut agirligi ve boy uzamasinin FM’si olmayan be-
beklere gbre daha fazla oldugu goérildd. 12. ve 24. ayda ise
vicut agirligi, boy ve bas cevresi olgtimleri arasinda anlamli
farklilik bulunmad. 6., 12. ve 24. aylardaki blylime persantil-
lerinde ise her iki grup arasinda farklilik yoktu. Calismamizdaki
FM’si olan bebeklerin erken dénemde hizli kilo artisi, bu bebek-
lerde formula kullanim oranindaki yiiksekligi ve anne siitii alma
stiresinin kisaligi ile iliskilendirildi.

1824

Sonug olarak, FM'li bebeklerde yasaminin ilk 6 ayindaki hizli
kilo artisi erken gocukluk dénemindeki lipid profilini etkileye-
bilmektedir. FM’si olan bebeklerin erken gocukluk déneminde
saptanan trigliserid ve VLDL kolesterol yliksekligi, metabolik
sendrom i¢in yol g6sterici olabilir. Dogum agirliklari normal olsa
bile FM saptanan bebeklerin dogumdan sonra, ézellikle de ilk 6
aydaki blylmesi yakin takip edilmeli ve ileri yaslarda gelisebi-
lecek metabolik bozukluklar agisindan dikkatli olunmalidir.

KAYNAKLAR

1. Scott KE, Usher R. Epiphyseal development in fetal
malnutrition syndrome. The New England Journal of Medicine.
1964:270:822-24.

2. Gluckman PD. Clinical review 68: the endocrine re-
gulation of fetal growth in late gestation: the role of insulin-like
growth factors. Journal of Clinical Endocrinology and Metabo-
lism. 1995:80;1047-50.

3. Symonds ME, Mostyn A, Pearce S, Budge H, Step-
henson T. Endocrine and nutritional regulation of fetal adipose
tissue development. Journal of Endocrinology. 2003:179;293-
99.

4, Rosen ED, Spiegelman BM. Adipocytes as regu-
lators of energy balance and glucose homeostasis. Nature.
2006:444;847-53.

5. Mercuro G, Bassareo PP, Flore G, Fanos V, Denta-
maro |, Scicchitano P, et al. Prematurity and low weight at birth
as new conditions predisposing to an increased cardiovascular
risk. Eur J Prev Cardiol. 2013; 20:357-67.

6. Ben-Shlomo Y, McCarthy A, Hughes R, Tilling K, Da-
vies D, Smith GD. Immediate postnatal growth is associated
with blood pressure in young adulthood: the Barry Caerphilly
Growth Study. Hypertension. 2008:52;638-44.

7. Brufani C, Grossi A, Fintini D, Tozzi A, Nocerino V, Pa-
tera PI, et al. Obese children with low birth weight demonstrate
impaired beta-cell function during oral glucose tolerance test. J
Clin Endocrinol Metab. 2009:94;4448-52.

8. Osmond C, Barker DJ. Fetal, infant, and childhood
growth are predictors of coronary heart disease, diabetes, and
hypertension in adult men and women. Environmental Health
Perspectives. 2000:108;545-53.

9. Barker DJ, Hales CN, Fall CH, Osmond C, Phipps K,
Clark PM. Type 2 (non-insulindependent) diabetes mellitus, hy-
pertension and hyperlipidaemia (syndrome X): relation to redu-
ced fetal growth. Diabetologia. 1993:36;62-7.

10. Eriksson JG, Forsen T, Tuomilehto J, Jaddoe VW,
Osmond C, Barker DJ. Effects of size at birth and childhood
growth on the insulin resistance syndrome in elderly individu-
als. Diabetologia. 2002:45;342-48.

1. Langer O. Fetal macrosomia: etiologic factors. Clinical
Obstetrics and Gynecology. 2000:43;283-97.

12. Valsamakis G, Kanaka-Gantenbein C, Malamitsi-Pu-
chner A, Mastorakos G. Causes of intrauterine growth restricti-

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1825

on and the postnatal development of the metabolic syndrome.
Annals New York Academy of Sciences. 2006:1092;138-47.

13. Wilcox AJ. Intrauterine growth retardation: beyond
birthweight criteria. Early Human Development. 1983:8;189-93.

14, Metcoff J. Clinical assessment of nutritional status at
birth. Fetal malnutrition and SGA are not synonymous. Pediat-
ric Clinics of North America. 1994:41:875-91.

15. Barker DJ, Bull AR, Osmond C, Simmonds SJ. Fetal
and placental size and risk of hypertension in adult life. BMJ:
1990:301;259-62.

16. Kopec G, Shekhawat P, Mhanna M. Prevalence
of diabetes and obesity in association with prematurity and
growth restriction. Diabetes Metab Syndr Obes Targets Ther.
2017:10;285-95.

17. Leipa la JA, Raivio KO, Sarnesto A, Panteleon A,
Fellman V. Intrauterine growth restriction and postnatal stero-
id treatment effects on insulin sensitivity in preterm neonates.
Journal of Pediatrics. 2002:141;472-76.

18. Rotteveel J, van Weissenbruch MM, Twisk JW, De-
lemarre-Van de Waal HA. Infant and childhood growth patter-
ns, insulin sensitivity, and blood pressure in prematurely born
young adults. Pediatrics. 2008:122;313-21.

19. Whincup PH, Kaye SJ, Owen CG, Huxley R, Cook
DG, Anazawa S, et al. Birth weightand risk of type 2 diabetes a
systematic review. 2008:300;2886-97.

20. Alonso-Larruscain IS, Ruibal Francisco JL, Granizo
Martinez JJ, Garcia-Garcia ML, Fuentes Ferrer ME. Early mar-
kers of endocrinometabolic disease in newborns with delaye-
dintrauterin growth. Clinical Nutrition ESPEN. 2019:34;37-44.

21. Soto N, Bazaes RA, Pena V, Salazar T, Avila A, Ini-
guez G, et al. Insulin sensitivity and secretion are related to
catch-up growth in small-for-gestational-age infants at age 1
year: results from a prospective cohort. Journal of Clinical En-
docrinology Metabolism. 2003:88;3645-50.

22. Verkauskiene R, Beltrand J, Claris O, Chevenne D,
Deghmoun S, Dorgeret S, et al. Impact of fetal growth restricti-
on on body composition and hormonal status at birth in infants
of small and appropriate weight for gestational age. Eur J En-
docrinol. 2007:157;605-12.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3

23. Sattar N, Greer IA, Louden J, Lindsay G, McConnell
M, Shepherd J, et al. Lipoprotein subfraction changes in normal
pregnancy: threshold effect of plasma triglyceride on appearan-
ce of small, dense low-density lipoprotein. Journal of Clinical
Endocrinolology Metabolism. 1997:82;2483-91.

24, Garcia Diaz D, Gaspar Blazquez MJ, Bienvenido
Villalba M, Granizo Dominguez V, Jimenez Bustos JM. Rela-
tionship between lipoprotein profile in cord blood with obstetric
variables and anthropometry in newborns. Differences related
with sex. Clin Investig Arterioscler. 2007:19;215-22.

25. Eriksson JG, Forsen T, Tuomilehto J, Winter PD, Os-
mond C, Barker DJ. Catch-up growthin childhood and death from
coronary heart disease: longitudinal study. BMJ.1999:318:427-
31.

26. Fonnebo V, Dahl LB, Moe PJ, Ingebretsen OC. Does
VLDL-LDL- cholesterol in cord serum predict future level of li-
poproteins? Acta Paediatr Scand. 1991:80;780-85.

27. M. Rodie VA, Caslake MJ, Stewart F, Sattar N, Ram-
say JE, Greer IA, et al. Fetal cord plasma lipoprotein status in
uncomplicated human pregnancies and in pregnancies comp-
licated by pre-eclampsia and intrauterine growth restriction. At-
herosclerosis. 2004:176;181-7.

28. Leunissen RW, Kerkhof GF, Stijnen T, Hokken-Koe-
lega A. Timing and tempo of first-year rapid growth in relation
to cardiovascular and metabolic risk profile in early adulthood.
JAMA. 2009:301;2234-42.

29. Packard CJ, Shepherd J. Lipoprotein heterogeneity,
and apolipoprotein B metabolism. Arteriosclerosis, Thrombosis,
Vascular Biology. 1997:17;3542-56.

30. McAuley KA, Williams SM, Mann JI, Walker RJ,
Lewis-Barned NJ, Temple LA, et al. Diagnosing insulin resistan-
ce in the general population. Diabetes Care. 2001:24;460-64.



1826

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

Ozgiin Arastirma Original Article

DOI: 10.38136/jgon.1215235

Comparison of perioperative outcomes for endometrial cancer staging via traditional laparotomy, laparoscopy and

robotic-assisted surgery: short term initial experience.

Geleneksel laparotomi, laparoskopi ve robot yardimli cerrahi ile endometrial kanser evrelemesinin perioperatif

sonuclarinin karsilastirilmasi: kisa sureli ilk deneyim

SEBNEM KARAGUN '
SADIK KUKRER 2
OGUZ YUCEL
ERALP BASER*®

Orcid ID: 0000-0003-2339-1609
Orcid ID: 0000-0001-8465-3225
Orcid ID: 0000-0003-4166-4877
Orcid ID: 0000-0002-2059-1018

" Mersin Universitesi Tip Fakultesi, Kadin Hastaliklari ve Dogum ABD, Perinatoloji BD

2 Saglik Bilimleri Universitesi, Adana Sehir Egitim ve Arastrirma Hastanesi, Kadin Hastaliklari ve Dogum Klinigi.

3 Serbest muayenehane, istanbul.

0z

Amag:Bu galismanin amaci, diinyada ve Ttirkiye'de en sik gorilen jinekolojik kanser
tirli olan endometrium kanseri evrelemesinde geleneksel abdominal histerektomi
(TAH), total laparoskopik histerektomi (TLH) ve robotik yardimli histerektominin
(TRH) perioperatif sonuglarini karsilastirmaktir.

Gereg ve yontemler: Calismada endometriyal kanser nedeniyle evreleme cerrahisi
yapllan 58 hasta dahil edildi. Tiim olgular Subat 2015-Mayis 2016 tarihleri arasinda
ayni jinekolojik onkolog (E.B.) tarafindan Saglik Bilimleri Universitesi Adana Numu-
ne Egitim ve Ogretim Hastanesinde opere oldu. Primer sonug 6lgiitii perioperatif
komplikasyonlardi. ikincil sonug ameliyat siiresi, ameliyat sonrasi hemoglobin diisii-
sli, kan transflizyon oranlari ve hastanede kalis suresi idi.

Bulgular:23 olgu laparotomi, 10 olgu laparoskopi ve 25 olgu robotik asiste olmak
lzere 3 grup belirlendi. Gruplar arasinda yas, parite, derece ve miyometrial invaz-
yon derinli§i acisindan istatistiksel olarak anlamli fark yoktu. Genel komplikasyon
oranl TAH grubunda daha yiiksekti. TRH ve TLH hastalarinda, TAH hastalarina
kiyasla bobrek yetmezligi, idrar yolu enfeksiyonu ve ameliyat sonrasi ates gorilme
olasiligi daha dustiktti. TRH grubundaki hemoglobin diistst diger gruplardan daha
azdi fakat istatisiksel olarak anlamli degildi (p= 0,797). Ortalama ameliyat siresi
TRH olgularinda TLH ve TAH olgularina gore daha uzundu (sirasiyla 300, 230, 165
dakika). TAH, TLH ve TRH hastalarinin ortanca hastanede kalis streleri sirasiyla 5,
3 ve 2 glindii (p < 0.0001). Minimal invaziv cerrahi gruplarinda (TLH'de 0/10 vaka
ve TRHde 3/25 vaka) geleneksel yaklasimlardan (TAH'da 5/23 vaka) 6nemli dlglide
daha az kan transfiizyonu gereksinimi vardi.

Sonuglar: Kisa vadeli ilk deneyimlerimizle, minimal invaziv cerrahi yaklagim stin
perioperatif sonuglarla sonuglandi. Daha uzun ameliyat stirelerine ragmen, bu ca-
lismadan elde edilen sonuglar endometriyum kanserinin tedavisinde robot yardimli
cerrahi evrelemenin hem uygulanabilir oldugunu hem de daha kisa hastanede kalis
suresi ile iligkili oldugunu gdstermektedir.

Anahtar Kelimeler: Endometriyal kanser; Laparoskopik cerrahi; Robotik cerrahi; Pe-
rioperatif komplikasyonlar

ABSTRACT

Aim: To compare the perioperative outcomes of traditional abdominal hysterectomy
(TAH), total laparoscopic hysterectomy (TLH), and robotic-assisted hysterectomy
(TRH) for endometrial cancer staging, which is the most common gynecological can-
cer type in Turkey Materials and Methods: All cases were performed by the same
gynecologic oncologist (E.B.) from February 2015 to May 2016 in Adana Numune
Education and Training Hospital. The study was conducted retrospectively. The pri-
mary outcome measure was perioperative complications. The secondary outcome
measures were operative time, postoperative hemoglobin drop, blood transfusion
rates and length of the hospital stay

Results: 23 cases were laparotomy (TAH), 10 cases were laparoscopy (TLH), and
25 cases were robotic-assisted (TRH) There were no statistically significant diffe-
rences between the groups in terms of age, parity, grade and depth of myometrial
invasion. The overall complication rate was higher in the TAH group.TRH and TLH
patients were less likely to have renal failure, urinary tract infection and postoperative
fever compared to TAH patients. The decrease in hemoglobin in the TRH group was
less than in the other groups, but it was not statistically significant (p= 0.797).Mean
operative time was longer in TRH cases than in TLH and TAH cases (300, 230, and
165 minutes, respectively). The median lengths of hospitalization for TAH, TLH, and
TRH patients were 5, 3, and 2 days, respectively (p < 0.0001) There were significant-
ly fewer blood transfusion requirements in minimally invasive surgery groups (0/10
case in TLH and 3/25 cases in TRH) than in traditional approaches (5/23 cases in
TAH)

Conclusions: With our short term initial experience, minimally invasive surgical ap-
proach resulted in superior perioperative outcomes. Despite longer operative times,
the results from this study suggest that robotic-assisted surgical staging in the mana-
gement of endometrial cancer is both feasible and associated with a shorter length
of hospitalization.

Keywords: Endometrial cancer; Laparoscopic surgery; Robotic surgery; Periopera-
tive complications

Sorumlu Yazar/ Corresponding Author: Sebnem Karagiin
Adres: Mersin Universitesi Tip Fakultesi, Kadin Hastaliklari ve Dogum ABD, Perinatoloji BD, Yandal Ars. Gor.
E-mail:karagunsebnem@gmail.com

Basvuru tarihi: 06.12.2022
Kabul tarihi: 01.06.2023

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1827

INTRODUCTION

Endometrial cancer is the second most common gynecologic
malignancy worldwide and the most common in Turkey. Ac-
cording to the results of the World Health Organization (WHO)
for 2020, endometrial cancer ranks 5th at 5.9% in terms of the
number of new cases among women of all ages in Turkey (1).
Endometrial cancer is the most commonly diagnosed type of
gynecological cancer in Turkey, occurring at a median age of 58
years (2). During this period, the average incidence of uterine
cancer was 10.36 per 100,000, or 3851 new cases per year (2).

The way cancers are staged has evolved over the last 70 years
to keep pace with the rapid growth of medical research and
practice, particularly in oncology (3). According to FIGO (The
International Federation of Gynecology and Obstetrics) deci-
sions from 1988, the laparotomy approach is the traditional
method for surgically staging endometrial cancer (4, 5). Along
with the early diagnosis, proper staging surgery is critical for the
disease’s prognosis. A total extra-facial hysterectomy, bilateral
salpingo-oophorectomy (BSQ), and pelvic-paraaortic lymph
node dissection (PPLND) are the standard surgical methods
for diagnosing and treating endometrial cancer, but there are
many other options (6). Additional surgical approaches include
vaginal, TLH, or TRH staging. After Reich et al. (7) published
TLH hysterectomy cases in 1988, Dargent et al. (8) described
TLH lymphadenectomy in gynecological malignancies in 1989.
In 1991 and 1993, Querleu et al. (9, 10) published about the
first time they did a transperitoneal pelvic lymphadenectomy
on 39 people with cervical cancer. Nezhat et al. (11) published
the first TLH paraaortic lymphadenectomy in 1992. Today, the
widespread use of TLH in many areas has also aided in the
advancement of laparoscopy in gynecological oncology (12).
Studies and meta-analyses show that the use of TLH in the
staging and treatment of endometrial cancer reduces periope-
rative morbidity, shortens hospital stay, and has similar effica-
cy, mean survival, and disease-free survival compared to TAH
(13). This is because TLH applications have some problems,
like limited mobility and poor image quality. TRH was born out
of this desire to do the best job possible with the least amount of
surgery (14). In Turkey, Gogmen et al. (15) reported in a study
published that TRH enables three-dimensional imaging and
more comfortable movement, allowing for the endoscopic treat-
ment of more complex cases. Despite these advantages, TRH
surgery has several disadvantages, including a lack of tactile
sense, long setup time, and high cost.

This study was to compare the perioperative results of patients
who underwent TAH, TLH, TRH, and staging surgery with the
diagnosis of endometrial cancer in our clinic. This study’s aim
was to compare the perioperative results of patients who un-
derwent TAH, TLH, TRH, and staging surgery with the diag-
nosis of endometrial cancer in our clinic. On the other hand,
we aimed to determine whether TLH and TRH, as minimally
invasive surgical methods, have superiority over each other in
terms of perioperative results.

MATERIAL AND METHODS

Our study was planned as a retrospective cross-sectional
analysis, and included 23
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TAH, 10 TLH, and 25 TRH patients who were operated on for
endometrial cancer in the Department of Obstetrics and Gyne-
cology of Health Sciences University Adana Numune Training
and Research Hospital between February 2015 and May 2016.
The procedures were in accordance with the ethical standar-
ds set by the responsible human experimentation committee
(institutional and national) and 1975 Helsinki Declaration. The
inclusion criteria specified that participants must be between
the ages of 18 and 85 and have undergone endometrial cancer
surgery. The criterion for exclusion was the presence of synch-
ronous cancers. We received approval for the study from the
Ethics Committee of Adana Numune Training and Research
Hospital, University of Health Sciences, on June 28, 2016, with
decision number 95.

Endometrial biopsy with a Pipelle curette is often sufficient
for diagnosis in patients with suspected endometrial cancer.
However, false negative rates of Pipelle curette endometrial
biopsy are reported to be 10%. For this reason, in symptoma-
tic patients with a strong suspicion of endometrial cancer, we
make the diagnosis in our clinic with fractionated dilatation and
curettage (16). Transvaginal ultrasonography and chest radiog-
raphy were found to be sufficient for the initial evaluation of pa-
tients with endometrioid type histology. Advanced radiological
evaluations (magnetic resonance imaging, computed tomog-
raphy) were performed in the presence of suspected extrauteri-
ne spread (17). Ca-125 and whole-body computed tomography
were added to the preoperative evaluation to see if there was a
spread outside of the uterus (18).

We staged endometrial cancer according to the 2009 FIGO
staging system. Primary treatment included surgical staging,
and we planned adjuvant treatment according to the stage of
the disease. Total hysterectomy and BSO, which are the re-
commended approach in grade 1-2 patients with endometrioid
type histology preoperatively, were performed. It was decided
whether we should send the specimen for frozen pathological
evaluation and lymph node dissection should be performed
according to the risk factors for extra-uterine spread (19, 20).
Due to the increased risk of extrauterine spread in patients with
non-endometrioid histology or grade 3 endometrioid histology, a
complete staging surgery was performed, including abdominal
hysterectomy, BSO, omentectomy, and bilateral PPLND (21).
In the case of intra-abdominal spread, cytoreductive surgery
procedures like those used for ovarian cancer were thought
about, with the goal of leaving no tumor behind (22, 23). At the
time of admission, patients who were diagnosed with endomet-
rial cancer because of Lynch syndrome were excluded from
the study. One gynecologic oncology surgeon with TRH expe-
rience performed all necessary robotic surgeries using the da
Vinci® Si HD - Cordamed surgical system. Two gynecological
oncology surgeons and one obstetrician and gynecologist per-
formed the TLH and TAH procedures. The surgical technique
was decided in collaboration with other gynecological oncology
specialists during an oncology council meeting during which
each patient was presented prior to surgery. As a result of the
meeting, it was determined that the patient was not a candidate
for minimally invasive surgery, and the same surgical team per-
formed the open procedure (24).

Age, number of children, type of endometrial cancer, type of
surgery performed, grade and stage of the tumor, number of
pelvic-paraaortic lymph nodes, duration of operation, adverse
events, length of hospital stay, and complete blood count chan-
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ge (preoperative compared to postoperative hemoglobin) were all collected. The operative time was calculated as the time from
the surgeon initiating the skin incision to the wound line being closed. The time spent in the theatre was tracked from the time
the patient entered to the time they exited. All patients met the same discharge criteria: they restored their mobility without help,
tolerated a restricted diet, and maintained pain control with oral medications.

Statistical analysis

The IBM SPSS for Windows V24.0 package program was used to analyze the data. The Shapiro-Wilk test was used to determine
whether the variables were suited for normal distribution. The mean and standard deviation were used to highlight variables that
met the assumption of normal distribution, while the median (minimum-maximum) was used to summarize variables that did not
meet the assumption. Numbers and percentages were used to summarize categorical variables. The cross tables were analyzed
using the chi-square test. When the normal distribution condition was not met in group comparisons, the Kruskal-Wallis test was
used to detect the difference between more than two groups, and Dunn’s test was used to discover which groups contributed to
the difference. In the case where the assumption was provided, the ANOVA test was used. The statistical significance level of p
<0.05 was accepted.

RESULTS

As shown in Table 1, there is no significant difference in mean age among the TAH, TLH, and TRH groups (p=0.57).

Table 1. Age and parity characteristics of the groups.

TAH (n=23) TLH (n=10) TRH (n=25) p value
Age 60.6 £ 11.6 62.6 £9.5 58.4 +10.8 0.57
Parity 3(2-5) 3(0-4) 3(2-4) 0.59

The statistical analysis was performed with Chi-Square analysis

As shown in Table 2, there is no significant relationship between the grade and the groups (p=0.270) and the degree of myometrial
invasion and the groups (p=0.738)., there is a significant difference between the groups in terms of the number of pelvic lymph
nodes (p<0.001). The TAH group differed significantly from the other groups in terms of the number of paraaortic lymph nodes and
total lymph nodes count (p<0.05 and p<0.001, respectively) in

Table 2. Distribution of the groups by the grade, the degree of myometrial invasion and the number of lymph nodes

TAH TLH TRH p value
Gradel (n, %) 12 (54.5%) 3 (30%) 13 (52%) 0.270
Grade2 (n, %) 7 (31.8%) 7 (70%) 8 (32%)
Grade3 (n, %) 4 (13.6%) - 4 (16%)
Myometrial invasion depth less than 50% 13 (56%) 7 (70%) 16 (64%) 0.738
Myometrial invasion depth more than 50% 10 (43%) 3 (30%) 9 (36%)
Total Lymph Nodes Count (min.-max.) 42 (11-66) * 20 (6 - 43) 21.5(13 - 38) <0.001
Paraaortic Lymph Nodes Count (min.-max.) 11(3-22) 4(0-23) 5(3-8) 0.005

The statistical analysis was performed with Chi-Square analysis. *Dunn’s test was applied to determine the group that made the difference

As shown in Table 3, the operative times are the longest in the TLH group and the shortest in the TAH group (p<0.001). The length
of hospital stay was the shortest in the TRH group and the longest in the TAH group (p<0.001).

Table 3. The distribution of the groups in terms of operation time, hospital stay, and hemoglobin amount decreases.

TAH (n=23) median | TRH (n=25) median | TLH (n=10) median p value
(min.-max.) (min.—-max.) (min.-max.)
Operation time (min.) 165 (110 - 335)* | 230(150-390) * | 300 (240 - 380) * <0.001
Length of hospital stay (days) 5(3-8)* 2(2-4) 3(3-4) <0.001
hemoglobin change (g/dl) 1.2 (0.40 - 3.20) 1.1 (0.30 - 3.30) 1.6 (0.70 - 2.0) 0.797

The statistical analysis was performed with one-way ANOVA *Dunn’s test was applied to determine the group that made the difference
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As shown in Table 4, considering all groups, 55.2% of the patients who are operated on in our clinic were considered to be in stage
IA, while 24.1% are considered to be in stage IB.

Table 4. Distribution of groups according to stages..

TAH (n=23) TRH (n=25) TLH (n=10) Total (n, %)
(n, %) (n, %) (n, %)
IA 11 (47) 14 (56) 7(70) 32 (55.2)
1B 5(21) 6 (24) 3(30) 14 (24.1)
| 3(13) 2 (8) - 5(8.6)
A 3(13) - - 3(5.1)
1B - 1(4) - 1(1.7)
nez 1(7) 2(8) - 3(5.1)

The statistical analysis was performed with Chi-Square analysis

Table 5 and Figure 1 show that complications are frequently seen in the TAH group.PPLND performed in patients in the TAH
group increases the risk of bleeding since itis a more invasive surgical intervention than minimally invasive surgical techniques.
The large surgical incision area in the TAH group, it brings with it an increase in thenumber of postoperative wound infections. The
frequency of acute kidney injury,increased need for blood transfusion, and dyspnea is more common in patients whounderwent

TAH, as expected.

Table 5. Complication distributions in all groups

Patients with complications | Number of patients in all TLH TRH TAH
groups (%)

(%) (%) (%)
No complication 35 (60,3) - - -
Blood transfusion 8(13,8) - 3(5.1) 5(8.6)
Wound infection 2(3,4) - - 2(3.4)
Acute kidney failure 3(5,2) - - 3(5.1)
Dyspnea 6 (10,3) 2(3.4) 1(1,7) 3(5.1)
Postoperative fever 1(1,7) - - 1(1,7)
Sub-ileus 1(1,7) - - 1(1,7)
High blood sugar 1(1,7) - - 1(1,7)
Transition to laparotomy 1(1,7) 1(1,7) - -

The statistical analysis was performed with one-way ANOVA

Figure 1. Complication distributions in all groups
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DISCUSSION

In our study, three available surgical methods were examined
in terms of their perioperative results. Since including TRH into
the practice of gynecological oncology, the patient group that
benefits most from this technology is patients with endometrial
cancer. Along with overcoming many of the limitations of tradi-
tional TLH, TRH has elevated minimally invasive approaches in
gynecological oncology to a new level (25). We know that since
most of these patients are obese; they are more prone to comp-
lications caused by traditional TAH approaches. Obesity is not
only a known risk factor for endometrial cancer, but it also has a
big impact on the surgery that is chosen (26). According to the
authors, in a study that included obese and morbidly obese en-
dometrial cancer patients and compared TRH and TLH staging,
TRH was performed with a shorter operation time, decreased
blood loss, increased total lymph node count, and shorter hos-
pital stay in both obese and morbidly obese patient groups (27).

Although TLH staging of endometrial cancer results in less
blood loss and faster recovery times, staging has limitations. A
longer learning curve for the surgeon, a longer operation time
than the TAH approach, and the surgeon’s inability to perform
complex surgery are some drawbacks of this method (28). Ac-
cording to studies, the learning curve for laparoscopic endo-
metrial cancer surgery is between 20 and 100 cases, allowing
the surgeon to achieve a stable operation time and enough ly-
mph node excisions (25). Also, it has been shown that different
TLH techniques influence the rates of morbidity and recurrence
of tumoral tissue in the vaginal cuff (25).

The da Vinci® Si HD System has many advantages over con-
ventional laparoscopy. Among these are the short learning cur-
ve, the 3-dimensional vision it provides in the

surgical field, the articulation of the instruments used, and the
surgeon’s movement

without force can be considered (29). When we look at the pub-
lications comparing the TRH approach and the TAH approach
in endometrial cancer surgery, although TRH has longer opera-
tion times, it is seen that it has advantages such as less blood
loss, reduced transfusion needs, a decrease in complication ra-
tes, and shorter hospital stays (30). When compared in terms of
lymph node numbers, it was seen that TRH with a laparoscopic
approach had similar lymph numbers (31). Due to the shorter
learning curve of TRH compared to laparoscopic endometrial
cancer surgery, it has found a chance to be widely used in a
short time. When compared with both TAH and TLH staging, it
has been shown that TRH staging surgery causes less morbi-
dity, especially in the obese patient group (32).

The median age at diagnosis of endometrial cancer is 60 years
in the USA (33). In our study, the mean age at diagnosis was
60 in the TAH group, 58 in the TLH group, and 62 in the TRH
group. There was no significant difference in age values betwe-
en the groups (p = 0.570). According to the hemogram results
on the postoperative first day, the mean decrease in hemoglo-
bin was 1.6 g/dl in the TLH group, 1.2 g/dl in the TAH group,
and 1.1 g/dl in the TRH group. TRH patients lost less blood than
all other groups. This is in line with the existing literature. In the
TLH group, blood loss can be attributed to a surgeon learning
curve, fewer patients in that group, and fewer high-resolution
images in laparoscopic surgery than in TRH.
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In our study, there is a significant difference between the groups
in terms of operation time values (p <0.001). Considering that
the preparation period was included in the operation times in
the TRH group, we observed that the operation time was much
shorter compared to the TLH group. Considering that the mean
age of patients with endometrial cancer is 60, we would like to
point out that there is a shorter staging time in TRH thanin TLH
due to the accompanying problems in etiology and obesity. In
the TRH group, the patient stays in the Trendelenburg positi-
on for less time and anesthesia-related complications are less
common.

In our study, we found that there was a big difference in the
number of totals, pelvic, and paraaortic lymph nodes between
the groups (p<0.001, p<0.001, and p=0.05, respectively). While
the median total lymph count was 42 in the TAH group, it was
calculated as 21.5 in the TLH group and 20 in the TRH. It is
well known that the most important oncological parameter in
staging surgery is the total lymph count (32). Depending on the
learning curve of the surgeon in TRH and TLH operations, there
are studies in the literature (34) in which the total number of
lymph nodes in TRH is high. The learning curve of the surgeon,
different evaluations among pathologists, and the earlier stage
of endoscopic patient groups compared to the TAH group can
be counted among the reasons for the low number of total lym-
ph nodes in the patient group we performed minimally invasive
surgery (39).

In our study, no complications were observed in 60.1% of the
patients. Among all groups, 2/3 of the existing complications
were observed in the TAH staging group. Our findings were
compatible with studies in the literature (32). Three patients
in our TAH group were followed up because of impaired renal
function tests after surgery. Since wound infection developed
in 2 patients in our TAH group, they were hospitalized again
after discharge. Due to the development of ileus in 1 patient
in the TAH group, postoperative follow-up was performed. The
need for blood transfusion was observed at a rate of 5.4% in all
patients. Of the eight patients who needed blood transfusions,
five were in the TAH group and three were in the TRH group. It
was found that none of the patients in the TLH group needed
transfusions, and the highest blood transfusion was used in the
TAH group, which is consistent with the current literature (32).
While an equal number of patients were observed in the TAH
and TRH groups due to postoperative dyspnea, dyspnea was
observed in only 1 patient in the TLH group. We believe the low
number of patients, as well as the advantages of minimally in-
vasive surgery, are among the reasons for the low complication
rates in the laparoscopy group. There is a significant difference
between the groups in terms of hospitalization duration values
(p<0.001). While the longest hospitalization period was obser-
ved in the TAH group, the shortest hospitalization period in the
TRH group is consistent with the current literature (25).

Limitations:

The study’s limitations include the fact that it was conducted in
a single center and with a relatively small sample size. Additio-
nally, the limited sample size impairs the statistical analysis and
limits the generalizability of the findings. Future studies should
also include long-term follow-up to find out how long patients
live and how they feel about their lives. Our study could not
be extended to a long period in the TRH group due to the high
costs and the intensity in the hospital operating room.
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CONCLUSION

TRH is an advantageous method in gynecological oncology
with its high 3D image quality, the quality of surgical equipment
brought by minimally invasive surgery, patient satisfaction with
pain, and lower postoperative complications compared to TAH.
Considering the postoperative complications, patient safety,
need for blood transfusion and length of stay in hospital, mini-
mally invasive surgery and especially TRH will find more place
in endometrial cancer surgery in the future. More prospective
studies are needed on the results of TRH in endometrial cancer

surgery.
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Amag: Tam kan sayimi parametreleri ve nétrofil-lenfosit orani (NLR), trombosit-len-
fosit orani (PLR), ortalama trombosit hacmi (MPV) gibi bu parametrelerin kombi-
nasyonlari inflamatuar belirteglerdir. Bu ¢alismada tam kan sayimi parametrelerinin
(NLR, PLR ve MPV) erken dogumu tahmin etmedeki olas rolini degerlendirmeyi
amagladik.

Gereg ve Yontemler: Birinci ve Gglinci trimesterdeki tam kan sayimi parametreleri
kaydedildi ve NLR, PLR degerleri hesaplandi. Galisma popiilasyonu preterm dogum-
lar (n=94) ve miadinda dogumlar (n=953) olarak kategorize edildi. Preterm dogum
grubu ayrica erken preterm (n=11) ve ge¢ preterm (n=83) olmak (izere iki subgruba
ayrildi. Inflamatuvar belirtegler calisma gruplari arasinda birinci ve iigiincii trimester
icin ayri ayn karsilastirildi. Ayrica birinci ve iiglincli trimester degerleri arasindaki
degisimler de degerlendirildi.

Bulgular: ilk trimester degerleri calisma gruplan arasinda benzerdi. Birinci ve tiglincii
trimesterler arasindaki MPV degisimi, preterm grupta term gruba gére anlamli olarak
daha diistikti (0.001.1vs. 0.201.1, p = 0.038). Ayrica birinci ve Ugiincii trimesterde
NLR degerleri erken preterm subgrupta gec preterm ve term gruplara gore daha
yuksekti (ilk trimester; 4.001.2 vs. 3.102.0 and 3.101.3, p = 0.005; tiglincti trimester;
5301.2vs.4.001.5and4.402.9, p=0.013).

Sonug: NLR ve MPV ilk trimester ve dogum dncesinde preterm dogumlari dngérmek-

tedir. Bu da hekimlerin preterm dogumu 6nlemek igin bazi énlemler almasini saglar.

Anahtar kelimeler: Tam kan sayimi parametreleri, nétrofil lenfosit orani, ortalama
trombosit hacmi, preterm dogum, erken preterm dogum

ABSTRACT

Introduction: The complete blood count parameters and its combinations, such as
neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and mean pla-
telet volume (MPV), are inflammatory markers. In this study, we aimed to demonst-
rate the possible role of complete blood count parameters (NLR, PLR, and MPV) in
predicting preterm birth.

Material and Methods: The complete blood count parameters in the first and third
trimesters were recorded, as well as the corresponding NLR, PLR, and MPV. The
study population was categorized as preterm (n = 94) and term births (n = 953). The
preterm birth group was further divided into early preterm (n = 11) and late preterm
birth (n = 83) groups. The inflammatory markers were compared between the study
groups for the first and third trimesters separately. The alterations between the first

and third trimester values were also compared.

Results: The first trimester values were similar across the study groups. Moreover,
the MPV difference between the first and third trimesters was significantly lower in
the preterm group than in the term group (0.001.1 vs. 0.211.1, p = 0.038). Further-
more, NLR values were higher in the early preterm subgroup than in the late preterm
and term groups for the first and third trimesters (first trimester; 4.001.2 vs. 3.102.0
and 3.101.3, p=0.005; third trimester; 5.301.2vs. 4.001.5and 4.402.9, p=0.013).

Conclusion: NLR and MPV predict preterm births in the first trimester and before
birth. This enables physicians to take some precautions in preventing preterm de-
livery.

Keywords: Complete blood count parameters, neutrophil to lymphocyte ratio, mean
platelet volume, preterm delivery, early preterm birth
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INTRODUCTION

Defined as delivery before 37 weeks of gestation, preterm birth
is one of the leading causes of neonatal mortality and morbidity
and is an important complication of both singleton and multiple
pregnancies worldwide (1). The incidence of preterm birth va-
ries between 5%-13% among countries, and 15 million preterm
births occur every year worldwide (2). Complications of preterm
birth are estimated to be responsible for 35% of the 3.1 milli-
on annual neonatal deaths worldwide and are now the second
most common cause of death in children under 5 years of age
after pneumonia. In addition to causing mortality, preterm birth
has lifelong effects on neurodevelopmental functions, leading
to increased rates of cerebral palsy, learning difficulties, and
visual impairments among newborns, as well as an increase in
chronic diseases in adulthood (3). Preterm births are evaluated
according to clinical causes and gestational week at the time of
delivery. In 2013, the preterm birth rate in the USA was 11.4%,
and the rate of births before 34 weeks was 3.4%. The risk of
neonatal mortality and morbidity increased as the gestational
week at delivery decreases (4). For these reasons, the predi-
ction of preterm birth is important to reduce fetal mortality and
morbidity and prevent unnecessary interventions.

The pathogenesis of preterm birth is not fully understood, but
preterm birth can occur because of early idiopathic activation
of the normal birth process or because of pathological proces-
ses. Pathological processes involved in preterm birth syndrome
include intrauterine infection, uterine ischemia, uterine overst-
retching, abnormal allogeneic recognition, allergic-like reaction,
cervical disease, and endocrine disorders (5). Among all sus-
pected causes of preterm birth, infection and/or inflammation is
the only pathologic process for which a solid causal relationship
has been established, and whose molecular pathophysiology
has been defined (6). One in four preterm infants is born to a
mother with intra-amniotic infection, which is largely subclinical

(7).

Various biomarkers related to inflammation have been exami-
ned as potential predictors of preterm birth (8). Complete blood
count includes important parameters indicating inflammatory
events. Platelet-to-lymphocyte ratio (PLR), neutrophil-to-lym-
phocyte ratio (NLR), and lymphocyte-to-monocyte ratio have
prognostic significance in diseases associated with systemic
inflammation (9,10). Platelets are involved in the maintenan-
ce of hemostasis and thrombosis. However, there is a growing
recognition that inflammation and immune response have a
critical role (11). Mean platelet volume (MPV) is a measure of
platelet size. MPV is a parameter indicating platelet function
and activity (12). MPV disturbances reflect changes in the level
of platelet stimulation or in the rate of platelet production. MPV
has been used as a marker of platelet function in inflammatory
diseases (13).

Prediction and prevention of preterm birth are recognized as a
public health priority because of it's potential to reduce infant
and childhood morbidity and mortality. Unfortunately, the prog-
ress in this regard has been limited. The present study inves-
tigated the role of complete blood count parameters and their
changes in the first and third trimesters in predicting preterm
birth.
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MATERIALS AND METHODS

A retrospective observational study was conducted at Karabuk
University Gynecology and Obstetrics Clinic between 2018 and
2020. The study was approved by the Local Ethics Committee
of Karabuk University. We included women between the ages
of 18 and 42, who had single pregnancies, were followed up at
least once in the first and third trimesters, and whose pregnan-
cy resulted in delivery. We excluded patients with pregestatio-
nal or gestational conditions such as gestational hypertension,
diabetes mellitus, hematological problems, thyroid disorders,
hyperemesis gravidarum, active infection, threatened miscar-
riage, and those with a previous history of preterm birth which
may complicate pregnancy and change the paramaters (14).

We reviewed the hospital database and collected data of 1047
patients who gave birth at 28 weeks and later. We recorded the
maternal age, gravida, parity, the number of births, and body
mass indices as baseline data for the patients. We equally exa-
mined the complete blood count parameters obtained in the first
trimester and recorded the values of white blood cell, neutrop-
hil, lymphocytes, platelet (PLT), red blood cell distribution width,
platelet distribution width and MPV. Moreover, we recorded the
same parameters in the complete blood count for women du-
ring the last trimester as routine follow-up at 1-2 weeks before
delivery. We obtained the gestational age at birth, the type of
delivery, birth weight of the newborn, and the first and fifth-mi-
nute APGAR (Activity-Pulse-Grimace-Appearance-Respiration)
scores. The patients were divided into two groups: term (>37
gestational weeks) and preterm births (<37 gestational weeks).
Additionally, patients with preterm birth were divided into two
subgroups: early preterm birth (<34 gestational weeks) and late
preterm birth (34-37 gestational weeks).

NLR and PLR values were calculated according to neutrophil,
lymphocyte, and platelet values from complete blood counts.
The NLR was obtained by dividing the absolute neutrophil
count with the absolute lymphocyte count, while the PLR was
calculated by dividing the platelet count with the absolute ly-
mphocyte count. The differences between the third and first
trimesters of the NLR, PLR, MPV, RDW, and PDW were also
calculated and recorded.

We analyzed data using IBM SPSS Statistics version 21.0. The
categorical variables, such as the type of birth, are presented as
percentages. The quantitative variables were tested for normal
distribution using the Shapiro-Wilk test. Normally distributed
variables were analyzed using parametric tests such as T-test
and ANOVA, while skewed-distributed variables were analyzed
using the Mann-Whitney U and Kruskal-Wallis tests. A p value
below 0.05 was considered statistically significant.

RESULTS

We examined 1047 patients, 953 of them had term births,
and 94 delivered prematurely. Among this population, 637 un-
derwent cesarean section, and 437 patients delivered pervagi-
nally. While 22 (23%) of the preterm birth cases who had pre-
term labor did not receive any treatment due to preterm labor
before delivery, 72 (77%) cases were hospitalized for preterm
labor, received treatment (such as antenatal corticosteroids),
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and were discharged during follow-up. They gave birth as preterm on their readmission later on. Delivery occurred before the 34th
gestational week in 11 patients (11.7%) who had preterm delivery and between 34 and37 weeks in 83 patients (88.3%). Moreover,

410 patients (39.2%) delivered pervaginally, and 637 patients (60.8%) delivered by cesarean section.

We showed a comparison of the basal parameters and the hematological results detected in the first trimester between term and

preterm deliveries in Table 1.

Table 1 Bazal and first trimester complete blood count parameters

Preterm Birth (-) Preterm Birth (+) p
>37 weeks <37 weeks
(n=953) (n=94)
Gestational age at delivery (days) 272.3+£9.0 248.5+9.8 <0.001
Age (years) 28.6 5.5 28.8+£5.8 0.807
Gravida 22+1.2 24+13 0.286
Parity 20£1.0 22+ 1.1 0.157
Surviving 20£1.0 22+1.1 0.226
BMI (kg/m?) 24.8+5.7 25654 0.270
First Trimester; Complete blood count parameters
WBC (103/uL) 8.6+2.2 8.6+2.1 0.758
NEU (103/uL) 59+19 6.0+1.9 0.717
Lym (103/uL) 21410 20+0.6 0.621
PLT (103/uL) 254.0 £59.3 256.6 £ 55.7 0.765
MPV (f/L) 10.1+1.2 10.1£1.0 0.826
RDW (%) 14.1£2.2 139+1.3 0.719
PDW (%) 16.0 £ 0.6 16.0£0.3 0.430
N/L ratio (NLR) 31+1.3 33+19 0.930
P/L ratio (PLR) 130.8 +39.3 135.9+43.4 0.290

We could not detect significant differences between the groups. Although NLR and PLR values were higher in the preterm group,
this difference was not significant. Table 2 shows the third trimester values and the differences between the third and first trimester
data between the term and preterm birth groups. We found that the mean RDW values in the third trimester were significantly
higher in cases with preterm delivery. Moreover, the difference between the third and first trimester values for MPV was lower in
the preterm group. The first and third trimester values were similar, revealing possibly lower third trimester values. This shows that

the low level of MPV could predict higher inflammation in the third trimester of the preterm group.

Table 2 Third trimester complete blood count parameters and the differences between these values among groups

Preterm Birth (-) Preterm Birth (+) p
>37 weeks <37 weeks
(n=953) (n=94)
Third Trimester; Complete blood count parameters
WBC (103/pL) 104+25 103 +2.6 0.733
NEU (103/pL) 7.7+£22 7.7£23 0.501
Lym (103/uL) 1.9+£0.8 20£0.5 0.246
PLT (103/ML) 228.4+62.7 233.6 £ 62.8 0.333
MPV (f/L) 102+1.2 102+1.3 0.603
RDW (%) 152+3.0 14.6 £2.5 0.002
PDW (%) 16.4+£0.4 16.4+0.4 0.617
N/L ratio (NLR) 44£29 4114 0.321
P/L ratio (PLR) 127.0 £ 70.9 125.5+51.5 0.751
Differences between third and first trimester complete blood count parameters
N/L ratio (NLR) 1.3£2.8 09£2.0 0.536
P/L ratio (PLR) -3.6 £70.6 -4.8+51.5 0.973
MPV (f/L) 02+1.1 0.0=£1.1 0.038
RDW (%) 1.0£3.0 0.8+£24 0.098
PDW (%) 04+0.6 03+03 0.155

+p=0.004 ®p=0.003 ©p=0.004 ¢p=0.006
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In Table 3, the early and late preterm groups were compared with the term group. The mean NLR value for first trimester was
significantly higher in the <34-week group. Likewise, the third trimester NLR value was significantly higher in the <34-week group

compared with the other groups.

Table 3 Firstand third trimester complete blood count paramteres and the differences between these values among subgroups

>37 weeks 34-37 weeks <34 weeks P
(n=953) (n=83) (n=11)
Gestational age at delivery (days) 272.5+9.4 251.4+49 225.7+9.4 <0.001
First Trimester the complete blood count parameters
N/L ratio (NLR) 3.1£1.3¢ 3.1+2.0° 4.0+ 1.2%° 0.005
P/L ratio (PLR) 130.8 £39.3 131.9£46.3 158.9£55.9 0.210
MPV (f/L) 10.1+1.2 10.1+£ 1.0 10.0 £ 1.1 0.920
RDW (%) 141122 140+1.2 139+14 0.630
PDW (%) 16.0 £ 0.6 16.0£0.3 16.0+£0.4 0.650
Third Trimester the complete blood count parameters
N/L ratio (NLR) 44+£29¢ 40+£15¢ 53+1.2¢¢ 0.013
P/L ratio (PLR) 127.0 £70.9 126.7£49.3 149.2 £91.5 0.774
MPV (f/L) 102+ 1.2 102+ 1.3 10.1£1.6 0.547
RDW (%) 152+3.0 149129 143+14 0.143
PDW (%) 164+0.4 164104 16.4+0.3 0.790
Differences between third and first trimester complete blood count parameters
N/L ratio (NLR) 1.3+£2.8 09£2.0 1.3£1.8 0.679
P/L ratio (PLR) -3.6 £70.6 -5.1£46.9 -9.7+81.7 0.787
MPV (/L) 02+1.1 0.1+1.1 0115 0.235
RDW (%) 1.0+ 3.0 09=x25 03=x13 0.174
PDW (%) 04£0.6 03403 04+04 0.434

Although the differences in third and first trimester MPV values were similar between the groups, they were lower in preterm
cases. Gestational age at birth, birth weights of the babies, and APGAR values were also compared between the study groups
and are shown in Table 4. As we expected, the gestational age at birth, birth weights, and APGAR values were significantly higher

in the group with term delivery.

Table 4 Delivery weeks and perinatal outcomes

Preterm Birth (-) Preterm Birth (+) p

>37 weeks <37 weeks

(n=953) (n=94)
Gestational age at delivery (days) 272.3+£9.0 248.5+9.8 <0.001
Newborn Weight 3316.1 +431.1 2734.4 +539.3 <0.001
APGAR 1 min. 8.8+0.7 82+12 <0.001
APGAR 5 min. 9.7+£0.6 9.4+0.8 <0.001
C/S rate(%) 58.55 85.10 <0.001

DISCUSSION

In this study, the complete blood count parameters in the first and third trimesters in the preterm and term birth groups were si-
milar. However, the difference in MPV between the first and third trimesters was significantly lower in the preterm delivery group
compared with the term delivery group (p=0.038). When the preterm delivery group was further divided into early preterm and
late preterm subgroups, the MPV differences were similar between the first and third trimesters (p=0.235). This finding demonst-
rates that the differences in MPV can predict preterm and term deliveries; however, it cannot discriminate early and late preterm
deliveries. When NLR was considered in the first and third trimesters, although it was higher in the preterm delivery group, it
was not significant. When the subgroups were analyzed, NLR values were significantly higher in the first and third trimesters of
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the early preterm group (p=0.005 and p=0.013). However, the
differences in NLR between the trimesters were not significant
in any group. These findings suggest that a high NLR value in
the first and third trimesters may predict possible preterm birth.

Preterm births are responsible for 75% of perinatal mortality
and more than half of the long-term morbidity (15). Although
preterm labor is currently accepted as a syndrome that can be
initiated by infection or inflammation, uteroplacental hemorrha-
ge, uterine overstretching, and different mechanisms; the only
process whose molecular pathophysiology has been demonst-
rated is infection and/or inflammation (5,6).

Normal pregnancy relies on a fine balance between immune
tolerance and suppression. It is known that tight regulation of
maternal immune function in addition to its inflammatory com-
ponents is crucial for a successful pregnancy, and that any im-
balance between proinflammatory and anti-inflammatory cyto-
kines and chemokines can lead to aberrant inflammation, often
seen in complicated pregnancies such as preterm birth. Cyto-
kines play a central role in preterm labor due to inflammation/
infection (16). Inflammation is characterized by several basic
processes, including exudation of plasma proteins, recruitment
of leukocytes, and activation of cell- and plasma-derived inflam-
matory mediators (17). Infection and infection-induced activati-
on of the inflammatory response are thought to be the leading
risk factor for spontaneous preterm birth. As a result, increased
production of proinflammatory cytokines is associated with ute-
rine activation and preterm birth, whereas the production of an-
ti-inflammatory cytokines plays an important role in the uterine
quiescence during pregnancy (18).

Complete blood count is a simple, inexpensive, and readily
available laboratory test in clinical practice. In pregnancy, it
contains important parameters indicating inflammatory events
in many pathological conditions. Especially, platelet and neut-
rophil counts elevate and lymphocyte counts decrease (19).

Neutrophils are the most abundant leukocytes in the periphe-
ral blood. Neutrophils with antimicrobial effector mechanisms
are deemed the central effectors of acute inflammation, for-
ming the first line of defense of the innate immune response
against most bacterial agents. Neutrophils are by far the most
dominant leukocyte population in acute chorioamnionitis and in
other infectious conditions associated with preterm birth (18). In
addition to their role in the maintenance of pregnancy, the role
of neutrophils in the induction of parturition remains controver-
sial. Studies have shown that decidual neutrophils contribute to
preterm birth by producing various inflammatory mediators and
matrix metalloproteinases that promote rupture of fetal memb-
ranes (20). Recently, NLR has emerged as a new potential inf-
lammatory biomarker and has been shown to be associated
with adverse outcomes in obstetric complications, particularly
in preeclampsia, gestational diabetes mellitus, and in different
diseases (21,22). There are studies investigating the relations-
hip between preterm birth and NLR in the literature. Akglin et al.
showed that high NLR values may be associated with preterm
births and newborns with low birth weight. They suggested that
the maternal hyperinflammatory state accompanied by high
NLR cause low birth weight and preterm birth by affecting the
maternal placental fetal unit (14). Tolunay et al. also stated that
high NLR may predict preterm delivery in pregnant women pre-
senting with a threat of preterm birth (23). Similarly, in the study
by Kurban et al., NLR was found to be higher in the preterm
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group compared with the term group, and when the preterm la-
bor groups were divided into two subgroups as early and late, it
was found that NLR was even higher in the early preterm group
(24). We found that the NLR values of both the first and third
trimesters were higher than in the early preterm groups. In a
recent meta-analysis of 15 studies investigating the relationship
between NLR and preterm birth, studies reported high and low
levels of NLR. There is heterogeneity in the studies included in
this meta-analysis due to differences in the gestational week
at which blood samples were collected and in the definition of
preterm labor. Nevertheless, the meta-analysis concluded that
high NLR was associated with preterm birth (25). In our study,
high NLR levels were found in both the first and third trimesters
in the early preterm birth group. Therefore, high NLR levels in
the first and last trimesters may be used as predictors of pre-
term birth.

While platelets are involved in the maintenance of hemostasis,
many studies have shown that increased platelet count is asso-
ciated with infection, inflammation, and malignancy (11,12,26).
It has been reported that platelet activation increases after tis-
sue damage and release of inflammatory mediators (12). MPV
is a parameter indicating platelet function and activity (12).
MPV is used as a marker of platelet function in inflammatory
diseases. In inflammatory diseases, the number of circulating
large platelets increases, and large numbers of large platelets
migrate to sites of inflammation. The depletion of large plate-
lets at the site of inflammation leads to an inverse relationship
between MPV and platelet count. Cardio- and cerebrovascular
disorders and low-grade inflammatory conditions prone to ar-
terial and venous thrombosis are associated with high MPV,
whereas low MPV levels are found in high-grade inflamma-
tory diseases, such as active rheumatoid arthritis or familial
Mediterranean fever attacks (27). In normal pregnancies, an
increase in MPV is observed in the third trimester, but increa-
sed or decreased MPV levels have been reported in different
pathologic conditions complicating pregnancy. In two different
meta-analyses investigating MPV levels in preeclampsia and
gestational diabetes mellitus, an increase in MPV was reported
in both conditions (28,29). On the other hand, Ekin et al. found
that low MPV level in the first trimester could be used as a more
effective marker rather than platelet count in the prediction of
preterm premature rupture of membranes (30). Similarly, in the
study by Ersak et al. investigating platelet indices in placental
abruption, low MPV levels were associated with a high degree
of inflammation and accompanying platelet depletion (31). Be-
cause inflammation plays a critical role in the pathogenesis of
preterm labor, changes in platelet function and thus in MPV are
expected. In their study, Kurban et al. suggested that low MPV
values predict preterm birth (24). In our study, no difference
was observed between the first and third trimester MPV levels
in the term and preterm birth groups; however, when the MPV
change between the first and third trimesters was investiga-
ted, the increase in MPV was significantly lower in the preterm
group. To our knowledge, this study is the first to evaluate MPV
levels between the trimesters by taking serial complete blood
count in the literature.

Because of the retrospective design of our study, there may be
unidentified confounding variables that can affect the outcome
of the study. Our study cohort consisted of women from a single
hospital; therefore, it may be difficult to generalize our results
to the entire female population. Additionally, the small number
of patients in the preterm birth group may be considered a li-



mitation in terms of the study results. A strength of our study is
that the sample size is larger than the studies in the literature.
Another is that this is the first study in the literature that we
know of in which the complete blood count in pregnant women
is examined separately in the first and third trimesters, and the
differences in these measurements are compared.

In conclusion, a complete blood count is a routine test for preg-
nancy, which is simple and cheap. To the best of our knowled-
ge, this study is the first to evaluate the first and third trimester
values of complete blood count parameters and its combinati-
ons, and the association between the differences in these para-
meters with preterm delivery. In our study, the increase in MPV
between the first and third trimesters was significantly lower in
the preterm group, and NLR was higher in both the first and
third trimesters in the early preterm group. We think that NLR
value in the first and third trimesters and MPV changes betwe-
en trimesters can be used in the prediction of preterm birth due
to inflammatory processes. Further studies are needed to vali-
date these findings in clinical practice.
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Amag: Uterin korpus tutulumu daha dnceki alismalarda radyolojik olarak gésteril-
mis veya endometriyal biyopsi ile teghis edilmistir. Bu nedenle, radikal histerektomi
orneklerinde uterin korpus tutulumunu saptayan az sayida galisma vardir. Bu ¢alis-
ma, cerrahi olarak tedavi edilen serviks kanseri hastalarinda uterin korpus tutulumu-
nu etkileyen faktorleri arastirmak igin tasarlanmistir.

Materyal ve Metot: Ocak 2008-Agustos 2021 tarihleri arasinda Zekai Tahir Burak
Kadin Sagligi Egitim ve Arastirma Hastanesi ve Ankara Bilkent Sehir Hastanesinde
radikal histerektomi ve pelvik-paraaortik lenfadenektomi yapilan klinik erken evre
(evrelB1-11A2) serviks kanserli toplam 269 hasta galismaya alindi ve klinikopatolojik
verileri hasta dosyalarindan veya hastanenin elektronik veri tabanindan cikarildi.

Bulgular: Uterin invazyon 102 (%37.9) hastada poxzitifti. Hastalarin timér boyutu 66
(%24,5) hastada <20 mm, 82 (%30,5) hastada >40 mm idi. 44 (%16.4) hastada pa-
rametrial invazyon saptandi. Multivariant analizde; timér tipi (adenokanser ve diger
timar tipleri) (HR: 8,94; %95 GA: 3,569-22,401; p<0,001), timér boyutu (>35 mm-
<35 mm) (HR: 2,34; %95 GA: 1,234) —4,440; p=0,009) stromal invazyon derinligi
(>1/2 vs. =1/2) (HR: 6,63; %95 GA: 2,205-19,952; p<0,001), parametrial metastaz
(pozitif vs. negatif) ( HR: 2,86; %95 GA: 1,220-6,707; p=0,016) uterin invazyonun
bagimsiz belirleyicisi olarak bulundu.

Sonug: Tumér tipi, stromal invazyon derinligi ve parametrial metastaz, uterin korpus
invazyonu icin bagimsiz risk faktorleriydi. Serviks kanseri evrelemesini belilemede
geleneksel olarak cerrahi-patolojik bulgular kullaniimamasina ragmen serviks kan-
serinin tedavisinde uterin invazyonun varliginin 6nemli bir rol oynayacagina inani-
yoruz.

Anahtar Kelimeler: Serviks kanseri, uterin invazyon, radikal histerektomi

ABSTRACT

Objective: Uterine corpus involvement was demonstrated radiologically or diagnosed
by endometrial biopsy in the previous reports. Thus, there are few studies that de-
tect uterine corpus involvement in radical hysterectomy specimens. This study was
designed to investigate the factors that influence uterine corpus involvement in surgi-
cally treated cervical cancer patients.

Materials and Methods: A total of 269 patients with clinical early-stage (stagelB1-11A2)
cervical cancer who underwent radical hysterectomy and pelvic-paraaortic lympha-
denectomy at Zekai Tahir Burak Women’s Health Training and Research Hospital
and Ankara Bilkent City Hospital between January 2008 and August 2021 were rec-
ruited, and their clinicopathologic data were extracted from their patient files or the
hospital’s electronic database.

Results: Uterine invasion was positive in 102 (37.9%) patients. Tumor size of pa-
tients was <20 mm in 66 (24.5%) patients and >40 mm in 82 (30.5%). Parametrial
invasion was detected in 44 (16.4%) patients. In the multivariate analysis; tumor type
(adenocancer vs. other tumor types) (HR: 8.94; 95% CI: 3.569-22.401; p<0.001),
tumor size (>35 mm vs. <35 mm) (HR: 2.34; 95% Cl: 1.234—4.440; p=0.009) depth
of stromal invasion (>1/2 vs. £1/2) (HR: 6.63; 95% ClI: 2.205-19.952; p<0.001), para-
metrial metastasis (positive vs. negative) (HR: 2.86; 95% Cl: 1.220-6.707; p=0.016)
were found to be independent predictor of uterine invasion.

Conclusion: Tumor type, stromal invasion depth, and parametrial metastasis were in-
dependent risk factors for invasion of the uterine corpus. We believe that the presen-
ce of uterine invasion will play an important role in the treatment of cervical cancer,
despite the fact that surgical-pathologic findings have not traditionally been used to
determine cervical cancer staging.
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INTRODUCTION

Cervical cancer was the fourth most prevalent cancer in women
in 2020 GLOBOCAN, with an estimated 604,000 new cases
and 342,000 deaths globally. (1, 2). Traditionally, cervix cancer
was staged clinically; however, surgical and radiologic evalua-
tion are now included in the staging criteria. (3-6). Surgical and
radiologic staging provides crucial information that can influen-
ce treatment. (7). Direct tumor invasion, lateral invasion into the
parametria, distant invasion into the upper vagina, and, much
less frequently, anterior-posterior invasion into the bladder or
rectum are the most common ways that cervical cancer sprea-
ds. (8). In the current staging system for cervical cancer, these
anatomical sites of direct tumor extension are considered, and
the presence of tumor invasion in these anatomical sites is as-
sociated with a poorer prognosis. (9). In the 2018 International
Federation of Gynecology and Obstetrics (FIGO) cervical can-
cer staging system, imaging and pathologic findings could be
used to determine the stage of the disease. (4). Uterine corpus
involvement, on the other hand, has been disregarded in this
new model, just as it has been in previous FIGO staging sys-
tems. Involvement of adjacent anatomic structures, other than
the uterine corpus, is associated with a poor prognosis and
changes the FIGO stage, according to the most recent FIGO
staging system. (4). Patients with early-stage cervical cancer
who underwent radical hysterectomy were found to have ute-
rine corpus invasion at a rate ranging from 4.9% to 26.2%, ac-
cording to the pathology specimens of several studies. (10-16).
Furthermore, previous studies had linked uterine corpus invol-
vement to poorer oncologic outcomes in patients with cervical
cancer.(10, 16).

In prior reports, involvement of the uterine corpus was demons-
trated radiologically or diagnosed via endometrial biopsy. Thus,
studies detecting uterine corpus involvement in radical hystere-
ctomy specimens are limited (12, 17). Therefore, we designed
this study to investigate the factors that influence uterine corpus
involvement in surgically treated cervical cancer patients.

MATERIALS AND METHODS

A total of 269 patients with clinical early-stage (stagelB1-11A2)
cervical cancer who underwent radical hysterectomy and pelvi-
c-paraaortic lymphadenectomy at Zekai Tahir Burak Women’s
Health Training and Research Hospital and Ankara Bilkent City
Hospital between January 2008 and August 2021 were recru-
ited, and their clinicopathologic data were extracted from their
patient files or the hospital’s electronic database. Before begin-
ning the study, approval from the institutional review board was
obtained. Gynecologic oncologists performed all surgical pro-
cedures. A type Ill radical hysterectomy was carried out, during
which the uterus, the cervix, the upper third of the vagina, and
the parametrial resection up until the pelvic sidewall were all
removed. It was decided to perform a bilateral salpingo-oopho-
rectomy on the patient after evaluating their age and the gene-
ral appearance of their ovaries. A radical hysterectomy, pelvic
lymph node dissection, and paraaortic lymph node dissection
consist the standard surgical protocol for cervical cancer. Lym-
phadenectomy involved dissecting pelvic and paraaortic lym-
ph nodes to the inferior mesenteric artery or left renal vein. Al
surgical specimens were evaluated by specialized gynecologic
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pathologists. Before opening the radical hysterectomy speci-
men to expose the cervix and endometrium for a macroscopic
examination of the cervical cancer, the specimen was external-
ly examined. The location, growth pattern, size, and extent of
the tumor’s spread were all recorded. Deep stromal invasion
was defined as tumor invasion of the outer half of the cervical
stroma (>1/2 of full thickness). It was determined that lymp-
hovascular space invasion (LVSI) was present when epithelial
tumor cells were found in the lumen of vessels, which were
lined by endothelial cells. Surgical margin involvement was de-
fined as tumor positivity within a 5-mm margin of the pathology
specimen. Vaginal involvement refers to the presence of a tu-
mor elsewhere within the vaginal region. Cervical tumors were
categorized into 4 types: squamous cell cancer, adenocancer,
adenosquamous and others. Uterine invasion was defined as
endometrial and/or myometrial disease that had spread above
the internal cervical ostium. For staging, FIGO 2014 criteria are
utilized.

The Statistical Package for the Social Sciences (IBM SPSS
Inc., Chicago, IL) version 20.0 was utilized for data recording
and statistical analysis. The Kolmogorov—Smirmnov test was
used to assess the normality of continuous variable distributi-
ons. The analysis of categorical variables was conducted using
either Pearson’s Chi-square (x2) test or Fisher’s exact test,
depending on which method was deemed more appropriate
for the circumstances. The difference between samples from
non-normal distributions was analyzed using the Mann-Whit-
ney-U test. Multivariate Backward Stepwise Cox Proportional
Hazard Regression Analysis was used to determine the effects
of variables effective on uterine invasion. Variables that were
statistically significant in univariate analysis were incorporated
into a model for multivariate analysis.

RESULTS

A total of 269 patients with a mean age of 51.8 years (range,
26-80 years) were analyzed. The mean tumor size of the pa-
tients was 35.8 mm (range, 5-130 mm). The mean number of
removed lymph nodes was 56.4 (range, 8-140). The mean
number of metastatic lymph node was 6.5 (range, 1-73).

Tumor type of patients was squamous cell carcinoma in 190
(70.6%) patients, adenocarcinoma in 48 (17.8%), adenosqu-
amous cell carcinoma in 25 (9.3%) and other in 6 (2.2%). Pa-
tients FIGO 2014 stage was IB1 in 148 (55%) patients, IB2 in
57 (21.2%), l1A1 in 38 (14.1%) and 11A2 in 26 (9.7%). Uterine
invasion was positive in 102 (37.9%) patients. Tumor size of
patients was <20 mm in 66 (24.5%) patients and >40 mm in
82 (30.5%). Parametrial invasion was detected in 44 (16.4%)
patients. Surgical border involvement was positive in 22 (8.2%)
of the patients. Vaginal invasion was positive in 68 (25.3%) of
the patients. LVSI was positive in 197 (73.2%) patients. Deep
stromal invasion was detected in 209 (77.7%) patients. Bilateral
salpingo-oophorectomy was performed in 256 (95.2%) patients.
Ovarian metastasis was positive in 15 (5.6%) patients. Lymph
node metastasis was positive in 98 (36.4%) patients (Table 1).



Table 1. Clinical Features

1842

Features MeantSD Median (Range)
Age at initial diagnosis 51.8£11.5 52 (26-80)
Tumor size (mm) 35.8+17.4 35 (5-130)
Number of removed lymph nodes 56.4£23.1 53 (8-140)
Number of metastatic lymph node 6.5£12.2 2 (1-73)
n Percentage
Squamous cell carcinoma 190 70.6
Tumor type Adenocarcinoma . 48 17.8
Adenosquamous cell carcinoma 25 93
Other ! 6 2.2
IB1 148 55
1B2 57 21.2
FIGO 2014 stage AL 38 141
ITA2 26 9.7
<20 mm 66 24.5
Tumor size >20 mm - <40 mm 121 45
>40 mm 82 30.5
Parametrial inva- Negative 225 83.6
sion Positive 44 46.4
Surgical border in- | Negative 247 91.8
volvement Positive 22 8.2
Vaginal invasion Negative 201 747
Positive 68 253
Lymphovascular Negative 72 26.8
space invasion Positive 197 73.2
Stromal invasion %30 00 22.3
>%50 209 77.7
Bilateral salpin- Not performed 13 4.8
go-oophorectomy | Performed 256 95.2
Ovarian metastasis Negative 241 94.1
Positive 15 5.6
Uterine invasion Negative 167 62.1
Positive 102 37.9
Lymph node metas- | Negative 171 63.6
tasis Positive 98 36.4
. . Only pelvic 80 81.6
Site of metastatic Only paraaortic - i
lymph node : »
Pelvic and paraaortic 18 18.4

!: Neuroendocrine (n:3), lymphoepithelioma (n:2), basoloid (n:1) Clinic, surgical and pathologic factors predicting uterine invasion is shown
in table 2. Histopathology, tumor size, FIGO 2014 stage, LVSI, vaginal involvement, deep stromal invasion, parametrial invasion, and ovarian
metastasis were statistically significant (p<0.05) for uterine invasion in univariate analysis.
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Clinic, surgical and pathologic factors predicting uterine invasion is shown in table 2. Histopathology, tumor size, FIGO 2014 stage, LVSI, vaginal involvement,
deep stromal invasion, parametrial invasion, and ovarian metastasis were statistically significant (p<0.05) for uterine invasion in univariate analysis.

Table 2. Clinic, surgical and pathologic factors predicting uterine invasion

Factors Uterine Invasion P Value
Negative Positive
n % n %
<52 years 96 65.3 51 34.7
Age at initial diagnosis' 0.254
>52 years 69 58.5 49 41.5
Squamous cell carcinoma 133 70 57 30
. Adenocancer 17 354 31 64.6
Histopathology <0.001
Adenosquamous 14 56 11 44
Other type 3 50 3 50
<20 mm 57 86.4 9 13.6
Tumor size >20 mm - <40 mm 71 58.7 50 41.3 <0.001
>40 mm 39 47.6 43 52.4
. <35 mm 107 74.8 36 25.2
Tumor size ! <0.001
>35 mm 60 47.6 66 52.4
IB1 109 73.6 39 26.4
1B2 28 49.1 29 50.9
FIGO 2014 stage <0.001
IIA1 19 50 19 50
11A2 11 423 15 57.7
I 137 66.8 68 33.2
FIGO 2014 stage 0.004
II 30 46.9 34 53.1
Lymphovascular space inva- Negative 53 73.6 19 26.4 0.018
sion Positive 114 57.9 83 2.1 )
. . Negative 157 63.6 90 36.4
Surgical border involvement — 0.093
Positive 10 45.5 12 54.5
o Negative 136 67.7 65 323
Vaginal involvement — 0.001
Positive 31 45.6 37 54.4
. . <%50 57 91.9 5 8.1
Stromal invasion <0.001
>%50 110 53.1 97 46.9
Parametrial invasion Negative 153 68 72 32
— <0.001
Positive 14 31.8 30 68.2
Lymph node metastasis ? Negative 116 67.8 55 322 0.010
Positive 51 52 47 48 )
. . Negative 153 63.5 88 36.5
Ovarian metastasis — <0.001
Positive 2 13.3 13 86.7

! Other tumor types: Squamous cell cancer + Adenosquamous cell carcinoma + Neuroendocrine + Lymphoepithelioma + Basoloid

In the multivariate analysis; tumor type (adenocancer vs. other tumor types) (HR: 8.94; 95% Cl: 3.569-22.401; p<0.001), tumor size (>35 mm vs. <35 mm) (HR:
2.34; 95% Cl: 1.234-4.440; p=0.009) depth of stromal invasion (>1/2 vs. 1/2) (HR: 6.63; 95% Cl: 2.205-19.952; p<0.001), parametrial metastasis (positive
vs. negative) (HR: 2.86; 95% Cl: 1.220-6.707; p=0.016) were found to be independent predictor of uterine invasion (Table 3).
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Factors Hazard Ratio |95% Confidence Interval
Tumor type (adenocancer vs. other tumor types ') 8.941 3.569-22.401
Tumor size (>35 mm vs. <35 mm) 2.340 1.234-4.440
FIGO stage (I vs. I) 2.698 0.227-32.032
Lymphovascular invasion (positive vs. negative) 1.247 0.591-2.633
Vaginal spread (positive vs. negative) 3.766 0.329-43.054
Depth of stromal invasion (>1/2 vs. <1/2) 6.633 2.205-19.952
Lymph node metastasis (positive vs. negative) 1.093 0.564-2.118
Ovarian metastasis (positive vs. negative) 3.679 0.698-19.396
Parametrial metastasis (positive vs. negative) 2.861 1.220-6.707

DISCUSSION

Cervical cancer spreads primarily through direct extension and
lymphatic dissemination. In our study of early-stage cervical
cancer patients treated with radical hysterectomy, uterine in-
vasion was detected in 37.9% of patients. The remarkable fin-
dings of the present study were that tumor type (HR: 8.94; 95%
Cl: 3.569-22.401; p<0.001), tumor size >35 mm (HR: 2.34;
95% Cl: 1.234-4.440; p=0.009), depth of stromal invasion (HR:
6.63; 95% ClI: 2.205-19.952; p<0.001), and parametrial metas-
tasis (HR: 2.86; 95% Cl: 1.220-6.707; p=0.016) were indepen-
dent predictors of uterine invasion.

Kim et al. investigated the relationships between FIGO stage,
tumor volume, and uterine body invasion in a study of 106 pa-
tients with IB-IIIB cervical carcinoma. (18). Patients with FIGO
stage | had a uterine invasion rate of 33.3%, patients with FIGO
stage Il had a 63.3% rate, and patients with FIGO stage Ill had
an 83.3% rate. There was a significant correlation between
FIGO stage and uterine invasion rate (p = 0.007). Uterine inva-
sion was observed in 44.3% of patients with a small tumor vo-
lume (30 ml; n=27) and in 86.7% of patients with a large tumor
volume (30 ml; n=39); and was strongly correlated with tumor
volume as measured by magnetic resonance imaging. (18).

Weili et al. included 2212 patients in their study; 515 patients
with cervical cancer had uterine corpus invasion and 1.697
patients with cervical cancer had no uterine corpus invasion
(19). In this study, patients with uterine corpus invasion were
significantly older, had significantly larger tumors, and were
significantly more likely to have advanced stage disease, ade-
nocarcinoma, grade 1 or 2 disease, stromal invasion depth
>1/2, parametrial involvement, resection margin involvement,
and lymph node metastasis than those without uterine corpus
invasion. (19). Similar to Weili et al., tumor size, histopathology,
FIGO 2014 stage, stromal invasion, parametrial invasion, and
LVSI were statistically significant in predicting uterine invasion
in our study in univariate analysis.

Turan et al. included 354 patients in their study; uterine invasi-
on was detected in 60 (16.9%) patients (20). They found that
the presence of uterine invasion was significantly associated
with the histologic subtype of the tumor (adenocarcinoma,
adenosquamous), the size of the primary tumor (=20 mm), the

presence of LVSI, surgical margin involvement, vaginal invol-
vement, deep stromal invasion, parametrial invasion, and the
presence of lymph node metastasis. (20).

Matsuo et al. found that non-squamous histology, which inclu-
des adenocarcinoma, is an independent risk factor for uterine
corpus tumor invasion in comparison to squamous type. (16).
While this finding may partially support the hypothesis that squ-
amous type and adenocarcinoma type have different patterns
of tumor spread, with lymphatic spread being more prevalent
in squamous histology and hematogenous spread being more
common in adenocarcinoma histology, the most likely cause
of this association is the anatomical proximity to the uterine
corpus. Because the endocervix is anatomically closer to the
uterine corpus than the extocervix, there is a greater likelihood
of direct extension of adenocarcinoma to the uterine corpus.
(16). Similar to Matsuo et al. in our study, adenocarcinoma was
the most common (%64.6) histopathology in cervical cancer
patients with uterine invasion. Moreover, in this study, Matsuo
et al. emphasized that, on multivariate analysis, uterine corpus
tumor invasion was independently associated with older age,
non-squamous histology, high-grade tumors, and large tumor
size (16).

He et al. retrospectively reviewed 1414 patients with stage 1A2—
[IB cervical cancer from 11 medical institutions in China who
underwent radical hysterectomy between 2004 and 2016.They
indicated that a myometrial invasion 250% within the uterine
corpus was an independent factor associated with a poorer
prognosis in patients who had cervical cancer. On the other
hand, endometrial invasion and myometrial invasion <50% had
no effect on the patients’ outcomes. Furthermore Turan et al.
found that in their study cohort, the 5-year cancer-specific survi-
val rate was 94%. Uterine invasion and lymph node metastasis
were identified as independent risk factors for cancer-specific
survival (20).

The most important limitation of this study is its retrospective
design. Furthermore, there is a lack of preoperative evaluation
data for uterine invasion. The inclusion of a moderately large
number of patients who underwent radical hysterectomy perfor-
med by gynecologic oncologists and the identification of uterine
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invasion in pathology specimens by gynecologic pathologists
were the study’s major strengths.

In conclusion, tumor type, depth of stromal invasion and pa-
rametrial metastasis were independent risk factors for uterine
corpus invasion. Even though cervical cancer staging has not
traditionally been based on surgical-pathologic findings, we be-
lieve that the presence of uterine invasion will be important in
the treatment. More large-scale prospective studies are nee-
ded to determine the significance of uterine invasion in cervical
cancer.
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Amag: Antenatal magnezyum stilfat uygulamasinin uzun dénemde néroprotektif
etkisi kanitlansa da pretermlerde dogum sonrasi erken dénem yan etkilerine dair
yapilan calisma sonuglari geligkilidir. Bu calismada ndroprotektif amagli antenatal
magnezyum siilfat tedavisinin prematiire bebeklerde erken donemde kardiyopulmo-
ner fonksiyonlar ve serum elektrolitleri tizerine etkisi arastiriimistir.

Geregler ve Yontem: Ocak 2017- Aralik 2018 yillari arasinda < 32 gestasyon haftasi
dogan, Unitemizde takip edilen ve postnatal ilk 48 saati iginde serum magnezyum
diizeyi alinan yenidoganlar dahil edildi. Major konjenital malformasyonu, kromozom
anomalisi olanlar, dosya bilgileri eksik olanlar disland1. Preeklampsi ve eklampsi igin
magnezyum stilfat anne bebekleri calismaya dahil edilmedi. Erken dogum riski ne-
deniyle antenatal dénemde ndroprotektif amagla magnezyum stilfat tedavisi uygula-
nan anne bebekleri vaka grubunu olusturdu. Gestasyon haftasina gore bire bir es-
lestirme yapilarak kontrol grubu belirlendi. Hasta dosyalarindan demografik veriler,
dogum salonunda resiisitasyon ihtiyaci, siirfaktan ihtiyaci, ilk giin solunum destegi,
kalp tepe atimi (KTA), kan basinci ,ilk 48 saatte elektrolit degerleri, tam enteral bes-
lenme siiresi, eslik eden major morbiditeler ve erken ddnem mortalite kayit edildi.

Bulgular: Toplamda 156 hasta calismaya dahil edildi. Noroprotektif amagli antenatal
magnezyum alan 78 prematiire, antenatal magnezyum almayan 78 kontrol ile karsi-
lastirildi. Gestasyon yaslari ve dogum agirliklar (sirasiyla 28.3(+1.8) hafta ve 28.4
(+2.4) hafta; 1113 (£301) gr ve 1160 (£329) gr benzerdi (p=0,41, p=0,54)). Anne
magnezyum dizeyi ve bebek ilk magnezyum diizeyi , antenatal magnezyum alan
grupta daha yiksekti. Dogumda enttibasyon ihtiyac, hipotansiyon varligi, ilk 24 saat
mekanik ventilasyon destedi, ilk 24 saat oksijen ihtiyaci ve mortalite orani arasinda
iki grup arasinda anlamli fark yoktu. Antenatal magnezyum alan grupta ilk 24 saat
ortalama KTA daha diistikt(i ancak ortalama >120/dk idi.

Sonug: Noroprotektif amacli antenatal magnezyum siilfat kullanimi premattire be-
bekte postnatal erken donemde gtivenilirdir

Anahtar kelimeler: prematiire, magnezyum siilfat, néroprotektif

ABSTRACT

Aim: Antenatal magnesium sulfate administration has been shown to have a long-
term neuroprotective effect, but its immediate impact on preterm infants’ immediate
neonatal outcomes remains subject of controversy. In this study, we aimed to inves-
tigate the effect of antenatal magnesium sulfate treatment on early cardiopulmonary
functions and serum electrolytes in preterm infants born <32 gestational weeks.

Material-Methods: We included preterm infants born <32 gestational weeks who
were followed up in our unit and had their serum magnesium levels obtained within
the first 48 hours postnatally. Infants with major congenital malformations, chromo-
somal abnormalities, and missing data were excluded. Infants born to mothers who
received magnesium sulfate for preeclampsia or eclampsia were also excluded. The
case group consisted of preterm infants born to mothers who received magnesium
sulfate treatment for neuroprotection in the antenatal period due to the risk of preterm
delivery, while the control group was matched one-to-one according to gestational
week. We recorded demographic data including; need for resuscitation in the delivery
room, need for surfactant, respiratory support on the first postnatal day, mean heart
rate, mean blood pressure, and electrolyte values in the first 48 hours, as well as
major morbidities and early mortality from patient files.

Results: A total of 156 patients were included in the study, with 78 premature in-
fants receiving magnesium sulfate for neuroprotection and 78 controls who did not.
Gestational ages and birth weights were similar between the two groups. Maternal
magnesium level and infant initial magnesium level were higher in the group recei-
ving antenatal magnesium. The need for intubation at birth, presence of hypotension,
mechanical ventilation support for the first 24 hours, the mean oxygen requirement
for the first 24 hours, and mortality rate were not significantly different between the
two groups. In the case group, the mean heart rate for the first 24 hours was lower
but still >120/min.

Conclusion: Our study findings suggest that antenatal use of magnesium sulfate for
neuroprotection is safe in the early postnatal period in premature infants.

Keywords: prematurity, magnesium sulphate, neuroprotection
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GIRIS

Preterm dogum serebral palsi igin en énemli risk faktérlerinden
biridir ve uzun dénemde nérokognitif bozukluk riski gestasyo-
nel hafta diistiikce belirgin sekilde artmaktadir (1). Daha once
yapilan (i¢ meta-analizde antenatal magnezyum siilfat (MgS0O4)
uygulamasinin pretermlerde uzun dénemde serebral palsi ve
kaba motor disfonksiyon riskini azaltti§i gosterilmistir. Bu ne-
denle Amerikan Jinekoloji ve Obstetri Dernegi 2010 yilindan iti-
baren rehberlerinde acil preterm dogum riski olan gebelere fetal
noroprotektif amagli antenatal MgSO4 verilmesini dnermektedir
(2-5).

intrapartum MgSO4 uygulamasi sonrasi maternal serum mag-
nezyumun plasenta araciligiyla direk fetusa gegisi nedeniyle
antenatal hipermagnezemi durumunda dogum sonrasi preterm
bebeklerde ilk gunlerde gegici hipermagnezemi géruldigu bilin-
mektedir (2). Yapilan bir calisma anne ve bebek serum magnez-
yum dlizeylerinin yiiksek oranda korelasyonunu géstermistir (6).
Bunun yaninda daha 6nce yapilan caligmalar gegici hipermag-
nezeminin preterm bebeklerde erken dénemde hipotansiyon,
solunum depresyonu, intraventrikller kanama, beslenme intole-
ransi ve kalp yetmezIigi riskini artirabilecegini gdstermistir (6-9).
Ayrica antenatal MgSO4 tedavisine ikincil prematiir bebekte
semptomatik erken baslangigli hiperkalemi gelisimini bildiren va-
kalar da vardir (10) .

Bu nedenle bu retrospektif vaka—kontrol ¢alismasinin amaci an-
tenatal MgSO4 tedavisinin premattire bebeklerde erken donem-
de kardiyopulmoner fonksiyonlar ve serum elektrolitleri tizerine
etkisini aragtirmaktir.

MATERYAL-METOD

Calisma tek merkezli retrospektif vaka—kontrol ¢alismasi olarak
dizayn edildi. Ankara Dr. Zekai Tahir Burak Egitim Kadin Saghg
Egltlm Ve Aragtirma Hastanesi, tglincii basamak yenidogan yo-
gun bakim Gnitesinde (YYBU) Ocak 2017 ve Aralik 2018 tarihleri
arasinda takip edilen hastalarin verileri kullanildi. Caligma igin
Saglik Bilimleri Universitesi Ankara Bilkent Sehir Hastanesi Etik
Kurulu'ndan onay alinmistir (protokol no: E2-21-513). Calismaya
hastanemizde < 32 gestasyon haftasi dogan ve postnatal ilk
dort hafta tinitemizde takip edilen, dogum dncesi anneden serum
magnezyum duzeyi gonderilen, postnatal ilk 48 saati iginde se-
rum magnezyum duzeyi alinan yenidoganlar dahil edildi. Major
konjenital malformasyonu, kromozom anomalisi olanlar ve do-
gum sonrasi takip verilerinde eksiklik olan hastalar ¢alismadan
cikartildi. Maternal preeklampsi ve eklampsi nedeniyle magnez-
yum stilfat uygulanan anne bebekleri ¢alismaya dahil edilmedi.
Erken dogum riski nedeniyle antenatal dénemde néroprotektif
amagla MgS04 tedavisi uygulanan anne bebekleri vaka grubunu
olusturdu. Toplamda 78 hasta vaka grubunu olusturdu. Gestas-
yon haftasina gore bire bir eslestirme yapilarak kontrol grubu
belirlendi. Calismaya toplamda 156 hasta dahil edildi.

Erken dogum tehdidi olan, <32 gestasyon haftasindaki gebelere
magnezyum siilfat; ilk 30 dakikada intravendz olarak 4 gr ylikle-
me dozundan uyguland takipte en az 12 saat boyunca ya da do-
guma kadar olacak sekilde 1-2 gr /saat dozundan idame tedavisi
olarak verildi. Hastalarin bazal demografik ve klinik ézellikleri;
gebelik haftasi, dogum agirligi, cinsiyeti, antenatal steroid ihti-
yacl, 1 ve 5. dk APGAR skoru, dogum salonunda resisitasyon
oykusu, surfaktan ihtiyaci, ilk beslenmeye baslangi¢ giint, tam
enteral beslenme glinl kayit edildi. Neonatal morbiditeler: erken
neonatal sepsis (ENS) (postnatal ilk 3 gln icinde kanitlanmis
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sepsis), patent duktus arteriyozus (PDA) ( medikal veya cerrahi
tedavi gerektiren), nekrozitan enterokolit (NEK) (Zevre 2) , tedavi
gerektiren prematire retinopatisi (ROP), intraventrikiller kana-
ma (IVK) (2evre 3) , periventrikiller [6komalazi (PVL), hastanede
yatis siresi ve mortalite bilgileri yatis dosyasindan degerlendi-
rildi (10-14). Ayrica ilk 24 saatte; mekanik ventilasyon ihtiya-
cl, ortalama Fio2 ihtiyaci, ortalama kalp hizi, tedavi gerektiren
hipotansiyon varligi ve postnatal ik 48 saatte bakilan sodyum,
potasyum, kalsiyum ve magnezyum diizeyi kayit edildi. Annenin
yasi, koryoamniyonit 6ykusu, erken membran riptird oykist ve
serum magnezyum, kalsiyum, potasyum dlizeyi anne dosyasin-
dan not edildi.

istatistik

istatistiksel analizler, SPSS (Statistical Package for the Social
Sciences) 23.0 istatistiksel paket programi kullanilarak degerlen-
dirildi. Strekli dediskenler ortalamazstandart sapma ve ortanca
(minimum- maksimum) olarak verildi. Kategorik degiskenler sik-
lik ve ylizdeler ile ifade edildi. Verilerin normal dagilima uygun-
luklari Shapiro-Wilk normallik testi ile degerlendirildi. Parametrik
veriler; Student’s t-testi ve paired t-testi ile, parametrik olmayan
veriler; ki-kare testi ve Mann- Whitney U testi ile analiz edildi.
Tim istatiksel analizler icin p<0.05 anlamli olarak kabul edildi.

BULGULAR

Toplamda 156 hasta ¢alismaya dahil edildi. Néroprotektif amagli
antenatal MgSO4 alan 78 prematlre, gestasyon haftasina gore
1’e 1 eslestirilmis olarak antenatal MgSO4 almayan 78 kontrol
ile karsilastirildi. Tablo 1’de ¢alisma gruplarinin klinik ve demog-
rafik 6zellikleri 6zetlendi. Gestasyon yaslari ve dogum agirliklari
(sirastyla 28.3(x1.8) hafta ve 28.4 (£2.4) hafta; 1113 (£301) gr
ve 1160 (£329) gr benzerdi (p=0,41, p=0,54)). MgSO4 alan grup-
ta antenatal steroid uygulanma orani daha yiksekti (p<0.01)
(Tablo 1).

Tablo 1. Calisma gruplarinin klinik ve demografik 6zelliklerinin
karsilastiriimasi

Antenatal magnezyum kullanimi  p value
Vaka (n=78)  Kontrol (n=78)

Gestasyonel yas, hafta* 28.3+1.8 28.4+2.4 0.41
Dogum agirhigi, gr * 1113 £301 1160 + 329 0.54
Erkek cinsiyet, s (%) 48 (61.5) 44 (56.4) 0.36
1.dakika Apgar skoru t 5(1-7) 5(1-8) 0.84
5. dakika Apgar skoru 7 (2-9) 8(3-9) 0.38
Sezeryan, s (%) 69 (88.4) 59 (75.6) 0.06
Dogumda entuibasyon, s (%) 30 (38.4) 28 (32) 0.59
Antenatal steroid kullanimi, s (%) 74 (94.8) 55 (70.5) <0.01
RDS, s (%) 40 (51.3) 42 (53.8) 0.85
ENS, s (%) 5(6.2) 6(7.7) 0.19
Tam enteral beslenme, giin * 16.2+6.4 16.8+ 7.2 0.42
IVK/PVL, s (%) 13 (16.6) 12 (15.4) 0.41
ROP, s (%) 6(7.6) 7(8.9) 0.86
PDA, s (%) 21(26.9) 28 (35.9) 034
NEK, s (%) 9 (11.5) 6(7.7) 0.52
Mortalite, s (%) 16 (20.5) 12 (15.4) 0.35
Anneye bagl ozellikler

Koryoamniyonit, s (%) 10 (12.8) 11 (14.1) 0.63
Erken membran riipturd, s (%) 13 (16.6) 13 (16.6) 1

p<0.05 anlamli kabul edildi

*QOrtalama t Standart sapma, tOrtanca (minimum-maksimum) RDS: respiratu-
ar distress sendromu, ENS: erken neonatal sepsis, iVK: intraventrikiiler kanama,
PVL: periventrikiler I6komalazi, ROP: prematiire retinopatisi, NEK: nekrozitan
enterokolit



Anne serum magnezyum duzeyi ve bebek ilk serum magnez-
yum dUizeyi antenatal MgSO4 alan grupta daha yliksekti ancak
diger elektrolit diizeyleri arasinda istatistiksel olarak belirgin
fark yoktu. Dogumda entubasyon ihtiyaci (p=0.59), hipotansi-
yon varligi (p=0.22), ilk 24 saat mekanik ventilasyon destegi
(p=0.82), ilk 24 saat oksijen ihtiyaci (p=0.77), tam enteral bes-
lenmeye gegis stiresi (p=0.42) ve mortalite orani (p=0.35) ara-
sinda iki grup arasinda anlamli fark yoktu. Antenatal MgSO4
alan grupta ilk 24 saat ortalama KTA daha dustkti (p=0.02)
ancak ortalama >120/dk idi (Tablo 2).

Tablo 2. Calisma gruplarinin dogum sonrasi serum elektrolitle-
rinin ve kardiyopulmoner fonksiyonlarinin karsilastiriimasi

Antenatal magnezyum kullanimi p value

Vaka (n=78) Kontrol (n=78)

ilk 24 saat ;

FiO, ihtiyaci (%)* 28.18+7.58 29.33+7.30 0.77
Kalp tepe atimi (/dk)* 132.9+13.85 146.1£12.85 0.02
Hipotansiyon varligi, s (%) 10(12.8) 15(19.2) 0.22
Mekanik ventilasyon, s (%) 31(39.7) 30(38.4) 0.82
Serum elektrolitleri

Magnezyum (mg/dL)* 2.77+0.62 2.02+0.3 <0.01
Sodyum (mg/dL)* 135.9+3.38 136.7£3.35 0.27
Potasyum (mmol/L)* 4.62+0.56 4.37+0.82 0.65
Kalsiyum (mmol/L)* 8.43%1.9 8.3%1.1 0.53

p<0.05 anlamh kabul edildi

*Ortalama * Standart sapma, TOrtanca (minimum-maksimum)

TARTISMA

Bu retrospektif vaka-kontrol galismasinda fetal néroprotektif
amagla antenatal MgSO4 uygulanan preterm bebeklerle uygu-
lanmayan grup arasinda dogum sonrasi 1. ve 5. dakika APGAR
skorlarl ve dogum salonunda entlbasyon ihtiyacinda belirgin
fark olmadi§i gériildi. Ayrica calismamizda iki grup arasinda
ilk 24 saatte ortalama oksijen ihtiyaci, hipotansiyon varligi ve
mekanik ventilator ihtiyaci arasinda belirgin fark saptanmadi.
Ancak antenatal MgSO4 uygulanan grupta ilk 24 saat iginde
ortalama kalp tepe atimi anlamli olarak daha dustkt.

Hipermagnezeminin daha blyik ¢ocuklarda ve erigkinlerde
letarji, kas gligstizIigu, hipotansiyon, apne, koma, kardiyak ar-
rest ve 6lim gibi ciddi klinik sonuglari gosterildigi i¢in antenatal
MgS0O4 uygulamasinin ¢ok kiiglik preterm bebeklerde dogum
sonras! hipotoni ve solunum depresyonu riskini artirabilecegine
dair endigeler vardir (15). Daha dnce yapilan ¢alismalar farkli
gestasyon yasi araliginda ve farkl doz antenatal MgSO4 uygu-
lanan pretermleri dahil etmis ve birbiri ile ¢elisen sonuglar orta-
ya cikmistir (16-19). Yapilan ¢ogu calisma bizim galismamiza
benzer olarak dogum sonrasi APGAR skoru, dogum salonunda
entlbasyon ihtiyacl, inotrop tedavisi gerektiren hipotansiyon
varligi ve dogum sonrasi erken donemde mekanik ventilasyon
ihtiyaci arasinda anlamli fark saptamamistir (17,18). Nara-
simhulu ve ark. galismasinda magnezyumun doz bagimh etki
gosterdigi, serum magnezyum dlzeyi 2.5 and 4.5 mg/dl olan
preterm bebeklerle antenatal MgSO4 uygulanmayan pretem
bebekler arasinda erken dénem kardiyolpulmoner fonksiyonlar
arasinda fark saptanmazken serum magnezyum dizeyi >4.5
mg/dl olan preterm bebeklerde 1. dakika APGAR skorunun
daha dusik oldugu ve dogum sonrasi resusitasyon ihtiyacinin
arttigi saptanmistir (19). Calismamizda erken dogum riski olan
gebelere standart dlstik doz antenatal MgSO4 protokoli uy-
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gulanmig ve serum magnezyum dizeyi >4.5 mg/dl olan hasta
saptanmamustir. Erken dénem kardiyopulmoner yan etkilerinin
anlamli saptanmamasinin nedeni preterm bebeklerde ortala-
ma magnezyum diizeyinin daha dislk gortlmesi olabilir.

Antenatal magnezyum siilfat uygulamasinin uygulama sira-
sinda bazal fetal kalp hizinda ve varyabilite degisikliklerinde
azalmaya neden oldugu gdsterilmistir (20). Paradisis ve ark.
calismasinda postnatal ilk giin iginde antenatal MgSO4 uygula-
nan grupta ortalama stperior vena kava akiminin daha dugtk
oldudu, inotrop ihtiyaci arasinda fark bulunmasa da bu grupta
vollim genisletici ihtiyacinin daha fazla oldugunu saptamistir
(21). Ayni zamanda bu g¢alismada bizim ¢alismamiza zit olarak
ilk 10 saat iginde kalp hizi antenatal MgSO4 maruz kalmayan
pretermlere gbre daha yiiksek bulunmustur. Calismamizda
antenatal magnezyum siilfat verilen grupta ortalama kalp hizi
daha dlstik ancak normal aralikta saptanmigtir. Bu ¢alismada
volim genisleticilerin daha sik kullaniimasi ve inotrop deste-
ginin calismamiza gore daha ylksek oranda olmasi ortalama
kalp hizinin ilk saatlerde daha yUksek olmasina neden olmus
olabilir.

Neonatal non-oligurik hiperkalemi gok kii¢lik prematiire bebek-
lerde, ilk 24-72 saat icinde, ekzojen potasyum alimi ve b8brek
yetmezligi olmadan da potasyumunun intraselller alandan
ekstraselller alana gegisi sonrasi gorilebilir (22). Bunun ya-
ninda neonatal hipermagnezeminin Na+/K+ pompasini inhibe
ederek bu potasyum iyonu gegisini daha da artirdigi gésteril-
mistir (23). Antenatal MgSO4 uygulamasini erken bagslangigli
neonatal hiperkalemi ile iliskilendiren yayinlar vardir (24). Ca-
lismamizda antenatal MgSO4 uygulanan grupta ortalama po-
tasyum diizeyi daha yUlksek olarak bulunsa da bu istatistiksel
olarak anlamli seviyeye ulasmamistir. Ayrica serum potasyum
duzeyi > 6.0 mmol/L olan vaka yoktur. Serum sodyum ve kal-
siyum duzeyleri de iki grup arasinda benzer olarak bulunmus-
tur. Bunun nedeni bu calismada disiik doz antenatal MgSO4
protokolli uygulanmis olmasi olabilir. Yakin zamanda yapilan
bir sistemik derleme ve meta —analiz ¢alismasi galismamiza
benzer gekilde antenatal MgSO4 uygulamasi ile neonatal mor-
biditeler; PDA, NEK, IVK/PVL, ROP ve mortalite arasinda bir
iliski olmadigini gdstermistir (25).

Calismamizin kisitliliklar mevcuttur. Hastalarin gebelik yasi ve
dogum agirliklar benzer olsa da galisma tek merkezli ve ret-
rospektif yapilan bir calismadir. Erken dogum nedeni, antenatal
MgSO4 baslangi¢ zamani ve tam olarak kag saat uygulandigi
belirtilmemistir. Ayni zamanda serum elektrolitleri ilk 48 icinde
alinmis, dogum sonrasi kord kanindan diizey bakilmamistir. Bu
durum serum magnezyum degerlerinin daha disik gikmasina
neden olmus olabilir.

Sonug olarak galismamiz disik doz néroprotektif amagl an-
tenatal MgSO4 uygulamasinin, kisa dénemde neonatal mor-
biditeyi artirmadigini ve guvenilir oldugunu gostermistir. Uzun
donemde amaglanan néroprotektif etkisini degerlendirmek igin
daha genis prospektif calismalara ihtiyag vardir.
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Amag: Bu galismanin amaci, meme kanseri izZleme ve tedavisinde CA-15.3 testinin
kullanimini analiz etmek ve farkli popilasyonlar arasindaki oriintilerini degerlen-
dirmektir.

Gereg ve Yontem: 2017-2021 yillari arasindaki bes yillik doneme ait veriler toplandi
ve bunlar arasinda 2.981.142 kisiden alinan 21.579.044 CA-15.3 testi bulunmakta-
dir. Verilerin analizi icin tanimlayici istatistikler kullanildi, bunlar arasinda test say!-
lari, niifusa gore test oranlari, referans araliginin tizerinde olan oranlar ve kanser

tanisi oranlari bulunmaktadir.

Bulgular: Calisma, 2017'den 2019'a kadar CA-15.3 testinin istek sayisinda artis egi-
limi oldugunu ortaya koydu, bunu 2020 ve 2021 yilinda dnemli bir diisus izledi. Test
daha sik olarak kadinlar icin istendi, 6zellikle 18-64 yas grubunda. CA-15.3 testine
tabi olan bireylerde kanser teshisi orani yillar iginde artan bir egilim gésterdi. istan-
bul, test istek oraninin en yiiksek oldugu sehir olarak belirlendi, onu Ankara ve izmir
izledi. Universite hastaneleri en fazla test talep eden kurumlar oldu, onlari devlet
hastaneleri, 6zel hastaneler ve egitim ve arastirma hastaneleri takip efti.

Sonug: Bu galisma, meme kanseri tedavisinde CA-15.3 testinin kullanim ériintileri-
ne degerli bir bakis sunmaktadir. Test, test taleplerinde ve kanser teghisi oranlarinda
artan bir egilim gosterirken, sonuglarin yorumlanmasinda potansiyel kisitlamalar ne-
deniyle dikkatli olunmalidir. CA-15.3 diizeyleri ile kanser teshisi arasindaki iliskinin
kesin bir anlayisini saglamak icin daha fazla arastirmaya ihtiya¢ vardir. Bulgular,
test sonuglarinin kisisellestirilmis yorumlanmasinin dnemini vurgulamakta ve bu bul-

gularin dogrulanmasi iin kapsamli galismalara ihtiyag oldugunu vurgulamaktadir.

Anahtar kelimeler; CA-15.3, Tiimdr Belirteci, Meme Kanseri, izleme, Kullanim Mo-
delleri, Test istemleri, Kanser Teshisi

ABSTRACT

Aim: The objective of this study was to analyze the utilization of the CA-15.3 test for
breast cancer monitoring and treatment and evaluate its patterns across different
populations.

Materials and Method: Data from a five-year period (2017-2021) were collected, inc-
luding 21.578.044 CA-15.3 tests from 2.981.142 individuals. Descriptive statistics
were used to analyze the data, including test counts, test rates per population, rates
of exceeding the reference range, and cancer diagnosis rates.

Results: The study revealed an increasing trend in the number of CA-15.3 tests requ-
ested from 2017 to 2019, followed by a significant decrease in 2020 and 2021. The
test was more frequently requested for women, particularly in the age group of 18-64.
The rate of cancer diagnosis in individuals undergoing the CA-15.3 test also showed
an upward trend over the years. Istanbul had the highest test request rate, followed
by Ankara and |zmir. University hospitals requested the most tests, followed by state
hospitals, private hospitals, and training and research hospitals.

Conclusion: The study provides valuable insights into the utilization patterns of the
CA-15.3 test in breast cancer management. While the test showed an increasing
trend in test requests and cancer diagnosis rates, caution should be exercised in
interpreting the results due to potential limitations. Further research is needed to
establish a definitive understanding of the relationship between CA-15.3 levels and
cancer diagnosis. The findings emphasize the importance of personalized interpreta-
tion of test results and the need for comprehensive studies to validate these findings.

Keywords: CA-15.3, Tumor Marker, Breast Cancer, Monitoring, Utilization Patterns,
Test Requests, Cancer Diagnosis
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INTRODUCTION

The cancer antigen CA-15.3 is a protein derived from the Mu-
cin-1 (MUC-1) gene. Although it is primarily found in epithelial
cells, it has high serum levels in 90% of patients with breast
cancer (1).

CA-15.3, also known as Cancer Antigen 15.3, is a tumor marker
often utilized in the monitoring and treatment of breast cancer
patients. Levels in the blood typically fluctuate in conjunction
with disease progression or response to treatment. Elevated
CA-15.3 levels are generally observed in patients with advan-
ced breast cancer, although certain other types of cancer or
specific diseases and conditions may also elevate this level (2).

However, it is important to underscore that the CA-15.3 level
does not always accurately reflect the presence or treatment
response of cancer, and hence, should be used in combination
with other diagnostic and monitoring tools. Nonetheless, given
its widespread use and its potential to provide valuable insights
into disease status, the evaluation of CA-15.3 serum levels in
breast cancer patients remains a topic of ongoing research and
discussion (3).

Breast cancer is the neoplasm with the highest incidence and
mortality in women. As a result, several tumor markers (CA-
15.3, Carcinoembryonic Antigen (CEA), serum human epider-
mal growth factor receptor 2 (HER2), tissue polypeptide anti-
gen (TPA), tissue-specific antigen (TPS)) have been studied,
among which CA-15.3 is the most valuable (4).

In a retrospective study involving 2.062 untreated primary bre-
ast cancer patients, the sensitivity of CEA was 12,7%, and that
of cancer antigen 125 (CA-125) was 19,6%. However, when
considered together, the rate increased to 28% (5).

Despite this, clinical guidelines do not recommend the use of
these tumor markers for breast cancer screening due to their
low sensitivity (6). When evaluated in relation to disease spre-
ad, they are mentioned as potentially useful for staging; The
European Group on Tumor Markers (EGTM) supports the use
of both tumor markers for detecting subclinical metastases,
prognosis, and staging in patients diagnosed with local breast
cancer (7).

The study of serum CA-15.3 levels is crucial as it offers a
non-invasive approach to monitoring disease progression and
response to treatment. Yet, its efficacy and specificity have
been a subject of debate. While some studies suggest a high
correlation between CA-15.3 levels and disease status, others
show considerable variability. Hence, understanding the role
and reliability of CA-15.3 in breast cancer management is es-
sential, which will also be the focus of our study.

MATERIALS AND METHOD

Data from a five-year period (2017-2021) were analyzed, inc-
luding a total of 21.578.044 tests from 2.981.142 individuals
(Table 1). The test counts, test rates per population, and ra-
tes of exceeding the reference range were assessed based on
gender, age groups, geographic regions, and healthcare insti-
tution types.
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The CA-15.3 test results were obtained through the immuno-
assay method and extracted from the data transferred to the
National Health Database System of the Turkish Ministry of
Health. The healthcare database service in Tirkiye is referred
to as e-nabiz. The transmission of health data set packages
is facilitated through Extensible Markup Language (XML) web
services. This database encompasses the health records of pa-
tients who have sought medical services from all public, private,
and university healthcare institutions in TUrkiye, including their
demographic characteristics, laboratory data, medication usa-
ge, and comorbidities.

Database and e-Pulse

e-Pulse is a platform developed by the Ministry of Health in
Tirkiye, allowing individuals to store and manage their health
information digitally. For this study, patient information and he-
alth records were collected from the e-Pulse system. During
the data collection process, personal information was protected
and the principle of privacy was fully respected.

SKRS and ICD Codes

Health Coding Reference Server (SKRS) is a data recording
and reporting system used by the Ministry of Health in Turkiye.
This system aids in the more effective management of health
services. In this study, data pulled from the SKRS and Interna-
tional Statistical Classification of Diseases and Related Health
Problems (ICD) codes were used to analyze disease diagno-
ses, treatment plans, and the overall state of health services.

ICD codes are a standard disease and health problem classi-
fication system created by the World Health Organization and
used worldwide. These codes are an important tool for identif-
ying, monitoring, and treating diseases.

Data Collection:

The data were collected from medical records and laboratory
databases. The information included demographics (gender,
age), test requests, test results, cancer diagnoses, and health-
care institution types.

Study Population:

The study population consisted of individuals who underwent
CA-15.3 testing during the study period. Both men and women
were included in the analysis.

Data Analysis

Descriptive statistics were used to analyze the data. The test
counts, test rates per population, rates of exceeding the refe-
rence range, and cancer diagnosis rates were calculated and
compared across different variables, including gender, age
groups, geographic regions, and healthcare institution types.

Ethical Considerations

The study adhered to ethical guidelines and protected the pri-
vacy and confidentiality of the individuals included in the data.
Institutional review board approval was obtained, and all data
were anonymized to ensure privacy. . Relevant approval was
obtained from the Turkish Ministry of Health with the waiver of
informed consent for retrospective data analysis (95741342-
020/27112019).
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RESULTS

Between 2017 and 2021, the CA-15.3 test was requested from 2.981.142 people, with a total of 21.579.044 tests conducted. The
average number of tests per person is 7,26. while the number of tests per 100.000 population is 26.112 Among all the tumor
markers used in our CA-15.3 study, it ranks 4th in terms of the number of tests per 100.000 population (Table 1).

Table 1. Total Consumption of Tumor Markers Between 2017-21 and Number of Tests and the Ratio of the Population by Years.

2017 2018 2019 2020 2021 |
Number of Number of Number of Number of Number of Tests
Number of Tests Tests Per Number of Tests Per Number of  Tests Per Number of  Tests Per Number of Per 100.000
100.000 Tests 100.000 Tests 100.000 Tests 100.000 Popu- Tests .
. X . X Population
Population Population Population lation
CA15.3 4.158.853 5.146 4.726.395 5.764 5.161.865 6.208 3.646.912 4.362 3.885.019 4.646
Number of
Number of Tests Per
Number of Number of Tests Per 100.000
Number of Tests Applications People Person Population

21.579.044 4.077.373 2.981.142 7,24 26.112

Just like in the general population, the number and rate of tests requested for women increased as the years progressed from
2017 to 2019, but there was a significant decrease in 2020 and 2021. In all years, it ranked third among the tumor markers exa-
mined in women (Table 2).

Table 2. Number of Test Requests in Women and Men by Years.

2017 2018 2019 2020 2021
Number of Number of Number of Number of
CA15.3
Number of Tests Per Number of l';l:rrql())gr(;:ofoTests Number of Tests Per Number of Tests Per Number of  Tests Per
Tests 100.000 Popu- Tests PO ulation Tests 100.000 Tests 100.000 Tests 100.000
lation P Population Population Population
Women 3.288.303 8.165 3.759.147 9.199 4.125.907 9.958 2.911.983 6.983 3.092.124 7.415
Men 870.55 2.148 967,248 2.351 1.035,951 2.483 734,929 1.753 792,895 1.892

The number of tests requested for men also increased with the progression of the year from 2017 to 2019, just like in the general
population, but decreased significantly in 2020 and 2021 (Table2). When the number of tests for women/men is proportioned by
year, the ratio is 3,77 in 2017, 3,88 in 2018, 3,98 in 2019, 3,96 in 2020, and 3,89 in 2021.

When the numbers of tests requested by age groups are compared by year, CA-15.3 was requested most often in the 18-64
age range, second most frequently in those over 65, and least frequently in the 0-17 age range. The ratio of the number of tests
requested for the 18-64 age group to the over 65s is 3,00 in 2017, 2,97 in 2018, 2,85 in 2019, 2,92 in 2020, and 2,84 in 2021. The
test consumption rate per 100.000 individuals between the 18-64 age group and those over 65 is 1/2,46 in 2017, 1/2,43 in 2018,
112,44 in 2019, 1/2,27 in 2020, and 1/2,45 in 2021. The number of tests requested and the test consumption per 100.000 people
increased as the years progressed from 2017 to 2019 in all age groups, but showed a significant decrease in 2020-2021 (Table 3).

Table 3. Number of Test Requests by Years and Test Consumption Per 100.000 Persons by Years and Age Groups.

CA15.3 2017 2018 2019 2020 2021
Number 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+
of Test
R:STSJ- 45.941 3.085.073 1.027.839  48.402 3.499.817 1.178.173  49.458 3.786.453 1.325.954 27.751 2.697.698 921.458 26.609 2.816.845 1.041.565
Test Con- 2017 2018 2019 2020 2021
sump-
tion Per 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+ 0-17 18-64 65+
100.000
Persons 201 6.045 14.906 211 6.744 16.395 216 7.181 17.561 122 5.099 11.585 117 5.324 13.096

When the rates of receiving a cancer diagnosis at any time in patients for whom the CA-15.3 tumor marker was requested are
compared, the cancer detection rate increased as the years progressed from 2017 to 2020, with 32% of individuals diagnosed with
cancer in 2017, 43% in 2020, and 38% in 2021 (Table 4).
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Table 4. Percentage Distribution of Who Required Tumor Markers were Diagnosed with Cancer at Any Time.

CA
153

2017

2018

2019

2020

2021

No Diagnosis
of Cancer

Diagnosis
of Cancer

No Diagnosis
of Cancer

Diagnosis
of Cancer

No Diagnosis
of Cancer

Diagnosis of
Cancer

No Diagnosis
of Cancer

Diagnosis
of Cancer

No Diagnosis
Of Cancer

Diagnosis Of
Cancer

68%

32%

66%

34%

64%

36%

57%

43%

62%

38%

Among the individuals for whom tumor markers were requested, CA-15.3 ranks third in terms of diagnosis percentage in all years.

When the times of test requests of individuals for whom tumor markers were requested are analyzed at the time of diagnosis, it
was found that the tests were requested most frequently before the diagnosis in all years, second most frequently at the same time
as the diagnosis, and least frequently after the diagnosis. The rate of test requests before the diagnosis increased as the years
progressed until 2020, with a rate of 13,88% in 2017, 33,98% in 2020, and 31,41% in 2021. When the test request rates according
to diagnosis times are compared with each other (before diagnosis/at the same time as diagnosis/after diagnosis), it was found
that there was no significant difference between the years 2017-2021.

When the utilization rates of CA-15.3 by provinces are compared, it was found that it was requested the most in Istanbul in all
years, followed by Ankara, and then Izmir. The number of tests requested and the test consumption per 100.000 people increased
as the years progressed from 2017 to 2019 in all provinces, but showed a significant decrease in 2020-2021. When the numbers
of tests requested by years are compared by provinces, the rate of tests requested in 2017 was 2,47%, while the rate in 2021
was 1,87%. The percentage of the total number of tests requested from 2017 to 2021 was found to be 9,13% in Istanbul, 4,53%
in Ankara, and 2,76% in Izmir. These three cities constitute 16,42% of the total requests.

The CA-15.3 test was most frequently requested from university hospitals, followed by state hospitals, private hospitals, and finally
training and research hospitals. In all years, the number of tests requested and the test consumption per 100.000 people increa-
sed as the years progressed from 2017 to 2019 in all hospitals, but showed a significant decrease in 2020-2021.

When the regions were analyzed based on the number of tests per 100.000 population, the highest demand was in the Eastern
Anatolia region in 2017, in the Marmara region in 2018, and in the Central Anatolia region between 2019-2021. The lowest region
is the Southeast Anatolia region. In 2021, when the Central Anatolia region, which has the highest test ratio, was compared with
the Marmara region in the second rank, the ratio was 1,10, and when compared with the Southeast Anatolia region, which is the
lowest, the ratio was 4,31.

When compared based on the number of tests per person, the highest distribution belongs to the Eastern Anatolia region in all
years. The second rank belongs to the Central Anatolia region in 2019, and the Aegean region in other years. The region with the
lowest distribution is the Southeast Anatolia region. In 2021, when the Eastern Anatolia region, which has the highest distribution,
is compared with the Southeast Anatolia region, which has the lowest distribution, the result is 1,16 (Table 6).

Total
Year Related Cancer Diagnosis Non-related Cancer Diagnosis Number
of People
Tested
0, ()
2017 154.290 19,36% 203.602 25,54% 797.085
0, [
2018 175.084 19,49% 246.877 27,49% 898.101
0, 0,
2019 192.828 20,14% 273.485 28,56% 957.420
0, 0,
2020 184.974 27,13% 251.682 36,91% 681.849
0, 0,
2021 190.387 25,63% 252.089 33,93% 742.918
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2017 2018 2019 2020 2021

EASTERN ANATOLIA CENTRAL ANATOLIA CENTRAL ANATOLIA CENTRAL ANATOLIA

REGION 6.588 MARMARA REGION 6.927 REGION 7.550 REGION 5.467 REGION 6.089
CENTRAL ANATOLIA

MARMARA REGION 6.315 REGION 6.509 MARMARA REGION 7423 MARMARA REGION 5230 MARMARA REGION 5517
EASTERN ANATOLIA

AEGEAN REGION 5746 REGION 6.439 AEGEAN REGION 6.661 AEGEAN REGION 5016 AEGEAN REGION 5295

CENTRAL ANATOLIA AEGEAN REGION EASTERN ANATOLIA EASTERN ANATOLIA EASTERN ANATOLIA

REGION 5.390 6.126 REGION 6.381 REGION 3.999 REGION 4.326

BLACK SEA REGION 4.746 BLACK SEA REGION 5386 BLACK SEA REGION 5.454 BLACK SEA REGION 3716 BLACK SEA REGION 4.068

MEDITERRANEAN MEDITERRANEAN MEDITERRANEAN MEDITERRANEAN MEDITERRANEAN

REGION 3.493 REGION 4.464 REGION 4.957 REGION 3.430 REGION 3.478

SOUTHEAST ANATO- SOUTHEAST ANATO- SOUTHEAST ANATO- SOUTHEAST ANATO- SOUTHEAST ANATO-

LIA REGION 2.053 LIA REGION 2.350 LIA REGION 2.243 LIA REGION 1.426 LIA REGION 1.412

When cities are analyzed based on the number of test requests, Istanbul is the city where the most tests are requested in all years,
and the second city is Ankara. Izmir and Bursa are in the third and fourth places. When the number of tests per 100.000 population
is examined, Sinop is in 2017, Erzurum in 2018 and 2020, Kirgehir in 2019, and Isparta in 2021. The top 3 cities with the highest
test request rate, Istanbul, Ankara, and Izmir, are not among the top 7 cities with the number of tests per 100.000 population.

When clinics are compared based on the number of test requests, the clinic that requests the most tests is the Obstetrics and
Gynecology clinic between 2017-2019, and the Medical Oncology clinic in 2020-2021. The second place belongs to the Internal
Diseases clinic between 2017-2019, and the Obstetrics and Gynecology clinic in 2020 and 2021. Medical oncology is in the 3rd
place between 2017-2019, and it is in the first ranks in 2020-2021. Family medicine is in the 7th place in 2017 and 2018, 6th place
in 2019, and 7th place in 2020 and 2021; The Emergency Medicine clinic is in the 8th place between 2017-2020, and it is in the

9th place in 2021 (Table 7).

2017 2018 2019 2020 2021
GYNECOLOGY AND GYNECOLOGY AND GYNECOLOGY AND MEDICAL ONCOL- MEDICAL ONCOL-
OBSTETRICS 916.840 OBSTETRICS 1.036325 OBSTETRICS 1.093.072 OoGY 924.438 OoGY 873.601
INTERNAL MED- INTERNAL MED- INTERNAL MED- GYNECOLOGY AND GYNECOLOGY AND
ICINE 876.543 ICINE 946.663 ICINE 993719 OBSTETRICS 715.967 OBSTETRICS 750.126
MEDICAL ONCOL- MEDICAL ONCOL- MEDICAL ONCOL- INTERNAL MED- INTERNAL MED-
0GY 633.224 oGy 799.195 oGy 946.918 ICINE 593.676 ICINE 721.656
GENERAL SURGERY 543.217 GENERAL SURGERY 585.203 GENERAL SURGERY 576.742 GENERAL SURGERY 375.894 GENERAL SURGERY 394.454
RADIATION ON- RADIATION ON- RADIATION ON- GASTROENTER- GASTROENTER-
COLOGY 169.682 COLOGY 196.353 COLOGY 200.664 OLOGY 128.543 OLOGY 145.908
GASTROENTER- GASTROENTER- RADIATION ON- RADIATION ON-
OLOGY 144.894 OLOGY 172.382 FAMILY MEDICINE 187.641 COLOGY 120.578 COLOGY 116.435
FAMILY MEDICINE 122.378 FAMILY MEDICINE 162.032 gﬁ;gRYOENTER_ 167.706 FAMILY MEDICINE 100.988 FAMILY MEDICINE 111.427
GYNECOLOGI-
EMERGENCY EMERGENCY EMERGENCY EMERGENCY
MEDICINE 76.121 MEDICINE 83.753 MEDICINE 113.161 MEDICINE 82.965 CAL ONCOLOGY 84.514
SURGERY
GYNECOLOGI- GYNECOLOGI- EMERGENCY
NEUROLOGY 57.089 NEUROLOGY 65.882 CAL ONCOLOGY 86.165 CAL ONCOLOGY 67.442 MEDICINE 84.334
SURGERY SURGERY
CHEST DISEASES 55.133 UROLOGY 58.391 NEUROLOGY 76.157 NEUROLOGY 53.807 NEUROLOGY 64.785

When the diagnoses entered in the application where the CA-
15.3 test request was made were examined, the breast malig-
nant neoplasm diagnosis was the most frequently entered di-
agnosis in 2017-2018 and the second most frequently entered
diagnosis in 2019 and 2021. The breast malignant neoplasm,
undefined diagnosis is the most entered diagnosis in 2020, the
3rd place in 2017, and the 2nd place in 2018-2021. In 2019 and
2021, the most common diagnosis of vitamin D deficiency, un-
defined, was entered. In total for five years, the most common
diagnosis is vitamin D deficiency, undefined; second frequently
is breast malignant neoplasm, undefined; and the third place is

breast malignant neoplasm. When the rates of exceeding the
reference range of the test are compared by years, the highest
rate is in 2021 with a rate of 9,74%, the lowest rate is in 2019
with 7,62%. When the rates of exceeding the reference ran-
ge of the test are compared by institution levels, the highest
rate is 9,92% in third-level institutions, followed by 7,32% in
second-level institutions, and 3,73% in first-level institutions.

When the rates of exceeding the reference range by institution
types are examined, the total rate is 8,76%, with the highest
rate of 11,78% in university hospitals, followed by 10,00% in
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private health institutions, and 8,11% in public hospitals.

When the rates of exceeding the reference range by geograp-
hical regions are examined, the highest rate is 10,9% in the
Aegean region, which has the most frequent test requests in
the 3rd region and has the highest number of test requests per
100.000 people in all years except 2018 (it is the Eastern Ana-
tolia region in 2018). The Black Sea region is in the second
place with a rate of 9,8%, followed by the Mediterranean region
with a rate of 9,5%. The lowest rate belongs to the Southe-
astern Anatolia region, which has the lowest number of test
requests and the lowest number of test requests per 100.000
people, with a rate of 5,0%.

When the rates of exceeding the reference range by gender are
examined, the overall positive rate is 8,73%, with 9,67% in men
and 8,55% in women.

When the rates of exceeding the reference range by age groups
are examined, the highest rate is in those over 65 with 12,95%,
followed by the 18-64 age group with a rate of 7,40%, and the
0-17 age group with a rate of 1,22%. When the age groups are
ratioed, the positivity rates are 10,6/6,06/1.

When the rates of exceeding the reference range by admission
status are examined, it is most frequently requested from out-
patient patients with a rate of 12,10%, followed by inpatients
with a rate of 11,35%, and outpatients with a rate of 8,22%.
When ratioed in order, the ratio is calculated as 1,47/1,38/1.
Among the tumor markers examined in the study, all markers
exceeded the reference range at a higher rate in inpatients,
while CA-15.3 is higher in outpatient patients.

When the rates of exceeding the reference range by cancer
diagnosis status are examined, a total of 8,77% of people tes-
ted positive, and of those who tested positive, 15,98% have a
cancer diagnosis, while 4,17% do not have a cancer diagnosis.

When the rates of tests that exceed the reference range from
the clinics requesting the CA-15.3 test are examined; the hig-
hest rate is in the Medical Oncology clinic with 19,59%, followed
by the Gastroenterology clinic with 9,21%, and the Gynecologi-
cal Oncology Surgery with 9,20%. In the Obstetrics and Gyne-
cology clinic, which had the highest number of test requests
between 2017-2019, the rate is 3,47%, in the Medical Oncology
clinic, which had the highest number between 2020-2021, the
rate is 19,59 (first place), and in Internal Diseases, which was
in the second place between 2017-2019, the rate is 7,14%. The
rate in Family Medicine is 4,70%.

When the distribution of test costs by years is examined, the
sut cost in 2017 is 33.270.824 TL, the unit cost is 16.392.207
TL, and in 2021 the sut cost is 31.080.152 TL, the unit cost is
15.312.884 TL.

DISCUSSION

This study presents a detailed analysis of the use of the CA-
15.3 test between 2017 and 2021. A total of 21.579.044 tests
were applied to 2.981.142 individuals, which translates to
26.112 tests per 100.000 individuals. Increasing numbers and
rates of tests over the years have shown that this test has risen
to 4th place among tumor markers. When viewed by gender, a
similar trend has been observed in both women and men: the
numbers and rates of tests increased from 2017 to 2019, but a
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significant decline was seen in 2020 and 2021. In women, the
CA-15.3 test has ranked third among all tumor markers exami-
ned each year.

When examining the use of the test by age groups, it is found
that the CA-15.3 test was most frequently requested from indi-
viduals aged 18-64. This age group is followed by individuals
over 65 years and leastly by the 0-17 age range. These findings
demonstrate the impact of the test on the general population,
as well as individuals with specific demographic characteristics.

Breast cancer is the most common and deadly type of cancer
among women worldwide and in Ttrkiye. According to World
Health Organization data from 2018, the incidence of breast
cancer worldwide in 2018 was 2.000.088. In Turkiye, the inci-
dence is 50/100.000 and the 2018 incidence was 22.500 (8).

In our study, when the rate of receiving a cancer diagnosis at
any time was compared in patients for whom the CA-15.3 tumor
marker was requested, the cancer detection rate increased as
the years progressed from 2017 to 2020. In 2017, 32% of in-
dividuals received a cancer diagnosis, 43% in 2020, and 38%
in 2021. When the rates of cancer detection were compared in
individuals for whom tumor markers were requested, CA-15.3
ranked third in diagnosis percentage every year.

Approximately 1% of breast cancer occurs in men (9). In our
study, when the female/male test number ratio was compared
over the years, the ratio was 3,77 in 2017, 3,88 in 2018, 3,98
in 2019, 3,96 in 2020, and 3,89 in 2021. In all years, it ranks
third among tumor markers tested in women. Additionally, when
rates of exceeding the reference range were examined by gen-
der, overall 8,73% were positive, with 9,67% in men and 8,55%
in women being positive.

Several studies have shown that high levels of CEA in primary
breast cancer lead to a poor prognosis, and similarly, the pre-
sence of high CA 15.3 levels at the time of diagnosis is asso-
ciated with a higher stage of breast cancer, tumor size, lymph
node involvement, and lower survival (10,11).

In our study, when the timing of test requests for individuals
who had tumor markers requested was analyzed at the time
of diagnosis, requests were most frequent prior to diagnosis in
all years, second most frequent at the same time as diagnosis,
and least frequent after diagnosis. A study conducted by Hou
and colleagues showed that it had a sensitivity of 7% in early
disease. The same study also evaluated the sensitivity of CA
15.3 in metastatic breast cancer as 82,8% (12).

In our study, in 2017, 19,36% of individuals who had the CA-
15.3 test received a diagnosis of a cancer associated with
CA-15.3, while 25,54% received a diagnosis of a cancer not
associated with CA-15.3. This rate increased until 2020, when
27,13% of patients were diagnosed with a cancer associated
with CA-15.3 and 36,91% were diagnosed with a cancer not as-
sociated with CA-15.3. In 2021, these rates were 25,63% and
33,93%, respectively.

When the rates of tests exceeding the reference range were
examined by the status of receiving a cancer diagnosis, in to-
tal 8,77% of tests were positive, with 15,98% of positive tests
belonging to individuals with a cancer diagnosis and 4,17% to
individuals without a cancer diagnosis.



In a study conducted by Tampellini and colleagues on 526 pa-
tients diagnosed with metastatic breast cancer, the time until
progression was evaluated in relation to CA-15.3 levels. The
time was 15,3 months in patients with normal CA-15.3 levels,
11,7 months in patients whose levels initially rose then fell by
25%, 9,6 months in patients with high levels, and 8,6 months in
patients whose levels increased (13).

Breast cancer is more common in the western regions of Turkiye
(40-50/100.000) compared to the eastern regions (20/100.000).
It is thought that the reasons for this are a higher rate of hor-
mone therapy use, shorter lactation period, dietary habits, and
the adoption of a western lifestyle in our western regions (14).

In our study, when regions were analyzed based on the number
of tests per 100.000 people, the highest number of requests
was in the Eastern Anatolia region in 2017, in the Marmara
region in 2018, and in the Central Anatolia region between
2019-2021. The region with the lowest number is Southeastern
Anatolia. When compared based on the number of tests per
person, the highest distribution in all years belongs to the Eas-
tern Anatolia region.

In the USA, 5,6% of patients diagnosed with invasive breast
cancer between 2000-2014 were under the age of 40 (15).

When comparing the rates of cancer diagnosis in patients who
had the CA-15.3 tumor marker requested, the cancer detection
rate increased from 2017 to 2020. Among individuals who had
tumor markers requested, the CA-15.3 ranked third each year
in terms of diagnosis percentage.

Considering the CA-15.3 test requests and rates of exceeding
the reference range according to years, geography, type of
institution, clinic, and patient condition, it is clear that further
analysis is required to understand how these factors affect the
use and results of the test. In particular, the rates of test results
exceeding the reference range have varied significantly. These
findings contribute to a broader understanding of how an indivi-
dual’'s demographic characteristics and health status can affect
test results. In light of these results, it underscores the impor-
tance of an individualized approach in interpreting test results.

In our study, when test request numbers were compared by age
groups over the years, CA-15.3 was most frequently requested
in the 18-64 age range, second most in individuals over 65 ye-
ars, and least frequently in the 0-17 age range.

When rates of exceeding the reference range were examined
based on the admission status, the rates were highest in out-
patients, second highest in inpatients, and lowest in walk-in
patients.

This study may have several potential limitations. First, the
accuracy and consistency in collecting and recording data of
patients undergoing CA-15.3 tumor marker tests could directly
influence the outcomes, with any errors in data collection and
analysis possibly skewing results. Second, the study’s retros-
pective design, which uses existing data, is prone to biases and
various errors, which could lead to misrepresented findings.
Third, the lack of a control group can make interpreting the re-
sults difficult, as control groups provide an objective benchmark
for comparison in studies and experiments. Fourth, the study
design might overlook the influence of certain confounding fac-
tors, such as the patients’ genetic history, lifestyle factors, or the
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presence of other diseases, which could affect the outcomes.
Lastly, the study’s statistical power, which determines whether
the results are statistically significant, can be misleading if it's
low. In summary, all these potential limitations need to be ca-
refully considered when interpreting the study’s findings.This
study may have several potential limitations. First, the accuracy
and consistency in collecting and recording data of patients un-
dergoing CA-15.3 tumor marker tests could directly influence
the outcomes, with any errors in data collection and analysis
possibly skewing results. Second, the study’s retrospective de-
sign, which uses existing data, is prone to biases and various
errors, which could lead to misrepresented findings. Third, the
lack of a control group can make interpreting the results difficult,
as control groups provide an objective benchmark for compari-
son in studies and experiments. Fourth, the study design might
overlook the influence of certain confounding factors, such as
the patients’ genetic history, lifestyle factors, or the presence
of other diseases, which could affect the outcomes. Lastly, the
study’s statistical power, which determines whether the results
are statistically significant, can be misleading if it's low. In sum-
mary, all these potential limitations need to be carefully consi-
dered when interpreting the study’s findings.

This study may have several potential limitations. First, the
accuracy and consistency in collecting and recording data of
patients undergoing CA-15.3 tumor marker tests could directly
influence the outcomes, with any errors in data collection and
analysis possibly skewing results. Second, the study’s retros-
pective design, which uses existing data, is prone to biases and
various errors, which could lead to misrepresented findings.
Third, the lack of a control group can make interpreting the re-
sults difficult, as control groups provide an objective benchmark
for comparison in studies and experiments. Fourth, the study
design might overlook the influence of certain confounding fac-
tors, such as the patients’ genetic history, lifestyle factors, or the
presence of other diseases, which could affect the outcomes.
Lastly, the study’s statistical power, which determines whether
the results are statistically significant, can be misleading if it's
low. In summary, all these potential limitations need to be care-
fully considered when interpreting the study’s findings.

CONCLUSION

In conclusion, our study suggests that the incidence of cancer
diagnosis and the levels of CA-15.3 tumor marker are closely
related and have shown a general increase over the years.
However, these results should be interpreted with caution due
to potential limitations in the study design. More comprehen-
sive and robust studies are necessary to establish a definitive
understanding of the relationship between CA-15.3 levels and
cancer diagnosis and to further validate these findings.
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Amag: Jinekolojik kanserler nedeniyle opere edilen hastalarda, hastalarin operas-
yon éncesinde kullandig ilag sayisi ve potansiyel uygunsuz ilag kullaniminin yogun
bakim yatis suresiyle iliskili olup olmadigini degerlendirmektir.

Geregler ve Yontem: Calismaya 2020 Haziran ve 2022 Aralik tarihleri arasinda An-
kara Bilkent Sehir Hastanesi Jinekolojik Onkoloji Cerrahisi Klinigi'nde endometrium,
over, serviks ve diger jinekolojik kanserler nedeniyle opere edilen ve operasyon son-
rasinda en az 24 saat yogun bakimda takip edilen hastalar, retrospektif olarak dahil
edilmistir. Polifarmasi, 5 ve Uizerinde ilag kullanimi olarak tanimlanmigtir. Uygunsuz
ilag kullanimi igin Tiirkiye Yaslida Uygunsuz llag Kullanim Kriterleri (TIME-to-STOP,
TIME-to-START) kullaniimistir.

Bulgular: Calismaya toplam 253 hasta dahil edilmistir. 220 (%87) hasta endometri-
um kanseri, 25 (%9.9) hasta over kanseri, 2 (%0.8) hasta serviks kanseri, 6 (%2.4)
hastada diger jinekolojik kanserler nedeniyle opere edilip yogun bakimda postope-
ratif takip edilmistir. Hastalar postoperatif dénemde yogun bakimda 2 giin (aralik;
1-21 glin) takip edilmistir. Polifarmasi 34 (%13.4) hastada, potansiyel uygunsuz ilag
kullanimi ise 83 (%32.8) hastada bulunmustur. Yogun bakim yatis siresi ve ilag
sayls| arasinda poxzitif bir korelasyon izlenmistir (r=0.142; p=0.024). Cok degiskenli
regresyon analizinde, ilag sayisi (OR:1.228 %95 Cl:1.034-1.460, p=0.020) diger tim
nedenlerden bagimsiz olarak yogun bakimda yatis suresiyle iliskili bulunmustur.

Sonug: Jinekolojik kanserler nedeniyle opere edilen ve post operatif donemde yo-
gun bakimda takip edilen hastalarda, polifarmasi yatis stiresiyle iligkilidir. Hastalarin
yogun bakim kalis surelerini 6n goérmek icin her hastada, hastalarin yatis dncesi
ko-morbiditeleri ve ilag kullanimlarini degerlendirmek anahtar noktalardan biridir.

Anahtar Kelimeler: Jinekolojik Malignite, Yogun Bakim Unitesi, Polifarmasi, Potansi-
yel Uygunsuz ilag Kullanimi

ABSTRACT

Aim: To evaluate whether the number of drugs taken by the patients before the
operation or the use of potentially inappropriate medications (PIM) are associated
with the length of stay in the intensive care unit (ICU) in patients with gynecological
cancers.

Materials and Methods: This study included retrospectively all patients who un-
derwent gynecological cancer surgery at the Ankara Bilkent City Hospital Gyneco-
logical Oncology Surgery Clinic between June 2020 and December 2022 and were
monitored for at least 24 hours in the ICU. The use of five or more medications was
defined as polypharmacy. PIM are assessed according to the Turkish inappropriate
medication use in the elderly (TIME-to-STOP, TIME-to-START) criteria.

Results: Atotal of 253 patients were included in the study. Two hundred twenty (87%)
patients underwent surgery for endometrial cancer, 25 (9.9%) for ovarian cancer, 2
(0.8%) for cervical cancer, and 6 (2.4%) for other gynecological cancers. The patients
were followed up in the ICU for 2 days (range, 1-21 days). Polypharmacy and PIM
were found in 34 (13.4%) and 83 (32.8%) patients, retrospectively. A positive corre-
lation was observed between the length of stay and the number of drugs (r=0.142;
p=0.024). The number of drugs (OR:1.228, 95% Cl: 1.034-1.460, p=0.020) was
found to be associated with the length of stay in the ICU, independent of all other

causes.

Conclusion: One of the most important factors to consider when deciding how long a
patient will stay in the ICU is to assess the co-morbidities and drug use of the patient.

Keywords: Gynecological Malignancy, Intensive Care Unit, Polypharmacy, Potential-
ly inappropriate medications
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GiRiS

Jinekolojik kanserler nedeniyle cerrahi yapilanlarda postope-
ratif komplikasyonlari 6nlemede yogun bakim takibi anahtar
rol oynamaktadir. 2023 yili kanser istatistiklerine gére tahmini
yillik jinekolojik yeni vaka sayisi over kanseri icin 19.710, en-
dometrium kanseri icin 66.200, serviks kanseri igin 13.960 ve
diger jinekolojik kanserler igin 14.940 olarak belirlenmistir (1).
Cerrahi ve anestezi islemleri ve postoperatif yogun bakim ta-
kiplerindeki gelismeler sonrasinda; jinekolojik kanser nedenli
operasyonlara bagl mortalite ve komplikasyonlarin sikliginda
azalma gorilmistiir. Postoperatif ddnemde rutin yogun bakim
takibi, 6zellikle evreleme cerrahisi yapilan ve operasyon siiresi
uzun olan ileri evre over ve endometrium kanserinde gerekli
gortlmektedir (2).

Yaslanmayla birlikte kronik hastaliklarin sayisinin artmasiyla
ilag kullanimi artmaktadir. Polifarmasi igin literatlirde birden gok
tanim olmakla birlikte, ilag sayisina gére bakildiginda genellikle
ayni anda 5'ten fazla ilag kullanimi olarak tanimlanmistir (3).
Polifarmasi mortalite, diisme, adverse ilag reaksiyonlari, yatis
stiresinde uzama ve taburculuk sonrasinda tekrar yatis ve ma-
liyet artisi ile iligkilidir (3,4).

Postoperatif sonuglarin ve yatis slresinin; hastanin yasina,
ko-morbid hastaliklarina, uygulanan cerrahi prosediire, hasta-
nin kan kaybi miktarina, sivi resusitasyonu miktarina, ventilator
ihtiyaci olup olmamasina bagl oldugu bilinmektedir (5). Polifar-
masi ve uygunsuz ilag kullanimi da yatig stresi igin 6nemli bir
faktordir (6). Ozelikle kanser hastalarinda ilag sayisinin yanin-
da potansiyel uygunsuz ilag kullanimi énemli bir sorun olmaya
baglamistir. Uygunsuz ilag kullanimiysa hastaneye tekrar yatis,
mortalite ve postoperatif morbidite ile iligkilidir (7). Uygunsuz
ila¢ kullanimini belirlemek igin BEERS kriterleri (8), STOPP/
START kriterleri (Screening Tool of Older Person’s Prescripti-
ons) (9) ve tilkemizde olugturulan TIME (Turkish Inappropriate
Medication use in the Elderly [TUrkiye Yaglida Uygunsuz llag
Kullanim Kriterleri]) kriterleri kullanilabilir (10).

Bu calismadaki amacimiz, jinekolojik kanserler nedeniyle ope-
re edilen hastalarda, hastalarin operasyon éncesinde kullandi-
g1 ilag sayisi ve potansiyel uygunsuz ilag kullaniminin yogun
bakim yatis suresiyle iligkili olup olmadigini degerlendirmektir.

GEREGLER VE YONTEM
Galisma Popiilasyonu

Calismaya 2020 Haziran ve 2022 Aralik tarihleri arasinda
Ankara Bilkent Sehir Hastanesi Jinekolojik Onkoloji Cerrahisi
Klinig'nde endometrium, over, serviks ve diger jinekolojik kan-
serler nedeniyle opere edilen ve operasyon sonrasinda en az
24 saat yogun bakimda takip edilen hastalar, retrospekif olarak
dahil edilmistir. 60 yas altindaki hastalar, operasyon sonrasi yo-
gun bakimda takip edilmemis hastalar ve demografik ve klinik
bilgilerine ulagilamayan, ila¢ kullanimlariyla ilgili eksik bilgi olan
hastalar ¢alismadan dislanmigtir. Calismanin etik kurul onay,
lokal etik kurul tarafindan alinmistir (E2-22-2760, 09.11.2022).

Verilerin Toplanmasi

Hastalarin hastane klinik notlarindan ve ulusal saglik sistemi
veri tabanindan yas, primer jinekolojik kanseri, ek hastaliklari
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ve kullandiklari ilaglarla ilgili bilgiler elde edilmigtir.

Polifarmasi, 5 ve lizerinde ilag kullanimi olarak tanimlanmistir
(3). Uygunsuz ilag kullanimi igin TIME kriterleri kullanilmistir.
TIME kriterleri ilaglarin etkili oldugu sistemlere gore siniflandi-
rilmistir. Genelde yaslida kullaniimasi uygun olmayan ancak kli-
nik pratikte siklikla yanhslikla kullanilan ilaglar TIME-to-STOP,
yaslida siklikla kullaniimasi yararli olan ancak klinik pratikte ge-
nellikle kullaniimayan ilaclar da TIME-to-START kriterleri olarak
belirlenmistir (10).

istatistiksel Analiz

Calismanin istatistikleri IBM SPSS Statistics 23.0 (Armonk, NY,
USA) programi kullanilarak yapildi. Tanimlayici istatistikler; sa-
yisal degiskenler igin ortalamazstandart sapma veya ortanca
(25.-75. yuzdelik dilim), kategorik degiskenler icin ise sayi ve
yiizde olarak ifade edildi. Gruplar arasindaki karsilastirmalar
sayisal degiskenler igin normal dagilim durumuna gére t-testi
veya Mann Whitney U testi ile kategorik degiskenler igin ki-kare
testiile yapildi. llag sayisi ve yatis siresi arasindaki korelasyo-
nu degerlendirmek igin Spearman Korelasyon Analizi kullanildi.
Cok degiskenli analizde, hipertansiyon, diabetes mellitus, dep-
resyon, gastrit, peptik Ulser ve diger solid kanserlerin varligi,
yas ve ila¢ sayisi modele konulduktan sonra, 24 saatten daha
uzun sire yogun bakim yatisini predikte eden nedenler belir-
lendi. Model uyumu Hosmer-Lemeshow testi kullanilarak de-
Gerlendirildi ve birbiri arasinda ylksek kolinerite olan faktorler
modele dahil edilmedi. p<0.05 i¢in sonuglar istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Calismaya toplam 253 hasta dahil edilmistir. Hastalarin yas or-
talamasi 67.46.1 yildir. 220 (%87) hasta endometrium kanse-
ri, 25 (%9.9) hasta over kanseri, 2 (%0.8) hasta serviks kanse-
ri, 6 (%2.4) hastada diger jinekolojik kanserler nedeniyle opere
edilip yogun bakimda postoperatif takip edilmistir. Hastalarin
ek hastaliklari degerlendirildiginde; 144 (%56.9) hasta hiper-
tansiyon, 54 (%21.3) hasta diabetes mellitus, 38 (%15) hasta
hipotiroidi, 31 (%12.3) hasta koroner arter hastaligi, 20 (%7.9)
hasta astim ya da kronik obstruktif akciger hastaligi, 11 (%4.3)
hasta kronik bobrek hastaligi, 10 hasta (%4) nérolojik hastalik,
30 (%11.9) hasta depresyon, 32 (%12.6) hasta gastrit, peptik
ulser tanilariyla takip ediimekteydi. Calismaya dahil edilen 11
(%4.3) hastada ek baska bir solid kanser dykust vard.

Hastalar postoperatif ddnemde yogun bakimda 2 gun (aralik;
1-21 gUn) takip edilmistir. Hastalar operasyon ve yogun bakim
oncesinde 2 adet (aralik; 0-9 adet) ilag kullanmugtir. Polifarmasi
34 (%13.4) hastada vardir. Potansiyel uygunsuz ilag kullanimi
ise 83 (%32.8) hastada bulunmustur.

Yatis siresi polifarmasi olan grupta 2.8 gln (aralik; 1-3 gln),
olmayan grupta ise 1.9 glindlir (aralik; 1-2.5 giin) (p=0.037) (Fi-
gur 1). Polifarmasi olan ve olmayan hasta gruplarinin demogra-
fik 6zellikleri Tablo 1'de 6zetlenmistir.



Tablo 1. Polifarmasi olan ve olmayan hasta gruplarinin klinik ve demografik 6zellikleri
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Faktorler Polifarmasi Polifarmasi D
Ortalama+SD Var (n=34) Yok (n=219)
Ortalama+SD
Yas (y1l) 68.2 + 8.8 672 £59 0.404
Ortalama (arahik) Ortalama (arahk)
Yogun bakim yatis giinii 2.8 (1-3) 1.9 (1-2.5) 0.037
n (%) n (%)

Endometrium kanseri 31 (%91.2 189 (%86.3)

Over kanseri 2 (%5.9) 23 (%10.5)
Tam Serviks kanseri 0 2 (%0.9) 0.716

Diger jinekolojik maligniteler 1(%2.9) 5 (%2.3)
Hipertansiyon 33 (%97.1) 111 (%50.7) <0.001
Diabetes mellitus 13 (%38.2) 41 (%18.7) 0.010
Koroner arter hastalig1 5(%14.7) 26 (%11.9) 0.582
Kronik bobrek hastaligi 8 (%17.8) 3 (%0.8) <0.001
Hipotiroidi 10 (%29.4) 28 (%12.8) 0.012
Astim / Kronik obstruktif akciger hastaligi 7 (9%20.6) 13 (%5.9) 0.009
Gastrit / Peptik iilser 4 (%11.8) 28 (%12.8) 0.868
Norolojik Hastalik 5 (%14.7) 5 (%2.3) 0.005
Depresyon 6 (%17.6) 24 (%11) 0.259
Diger solid malignite 1 (%2.9) 10 (%4.6) 0.666

Potansiyel uygunsuz ilag kullanimi olan ve olmayan grupta yatis sliresi benzer bulunmustur (p=0.261). Potansiyel uygunsuz ilag
kullanimi olanlarda hipertansiyon, diabetes mellitus, kronik bobrek hastaligi ve depresyon tanilari daha sik gériimustir. Potansi-
yel uygunsuz ilag kullanimi olan ve olmayan gruplarin demografik ézellikler Tablo 2'de 6zetlenmistir.

Tablo 2. Potansiyel uygunsuz ilag kullanimi olan ve olmayan hasta gruplarinin klinik ve demografik ozellikleri

Faktorler Potansiyel Potansiyel Uygunsuz |p
Ila¢ Kullanimi Yok
Ortalama+SD Uygunsuz ila¢ Kullanim (n=170)
Var (n=83)
Ortalama+SD
Yas (y1l) 63.9+10.2 594 +£9.8 <0.001
Ortalama (arahk) Ortalama (aralik)
Yogun bakim yatis giinii 2.14 (1-3) 1.78 (1-2) 0.030
n (%) n (%)

Endometrium kanseri 73 (%388) 14 (%86.5)
Tant Over' kanseri . 8 (%9.6) 17 (%10) 0.851

Serviks kanseri 1(%1.2) 1 (9%0.6)

Diger jinekolojik maligniteler 1 (%1.2) 5 (%2.9)
Hipertansiyon 70 (%84.3) 74 (%43.5) <0.001
Diabetes mellitus 25 (%30.1) 29 (%17.1) 0.017
Koroner arter hastaligi 4 (%4.8) 27 (%15.9) 0.012
Kronik bobrek hastaligt 7 (%8.4) 4 (%2.4) 0.044
Hipotiroidi 16 (%19.3) 22 (%12.9) 0.185
Astim / Kronik obstruktif akciger hastalig 6 (%7.2) 14 (%8.2) 0.781
Gastrit / Peptik iilser 3 (%3.6) 29 (%17.1) 0.003
Norolojik hastalik 5 (%6) 5 (%2.9) 0.304
Depresyon 19 (%22.9) 11 (%6.5) <0.001
Diger solid malignite 2 (%2.4) 9 (%5.3) 0512
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Yapilan korelasyon analizinde yogun bakim yatis siresi ve
ilag sayisi arasinda pozitif bir korelasyon izlenmistir (r=0.142;
p=0.024).

Bir glinden daha uzun siire yo§un bakimda yatisi etkileyen fak-
torlere bakildiginda, hastalarin ko-morbiditelerinden ve yastan
bagimsiz olarak ilag sayisi (OR:1.228 %95 Cl:1.034-1.460,
p=0.020) yogun bakimda yatis suresiyle iligkili bulunmusgtur.

TARTISMA

Tek merkezli, retrospektif calismamizda jinekolojik kanserler
nedeniyle opere edilip postoperatif yogun bakimda takip edi-
lenlerde polifarmasi orani %13.4, potansiyel uygunsuz ilag kul-
lanimi ise %32.8 oraninda izlenmistir. llag sayisi diger tim ek
hastaliklardan bagimsiz olarak yogun bakim kalis sUreleriyle
iligkili bulunmustur.

Polifarmasi yogun bakim ve geriatri servislerinde takip edilen-
lerde sik gortlmektedir. 1200 hastanin dahil edildigi bir calisma-
da potansiyel uygunsuz ilag kullanim orani ¢alismamiza benzer
sekilde %30 oraninda bulunmus ve uygunsuz ilag kullanimi ile
hastane yatis sUresi arasinda diger nedenlerden bagimsiz bir
iliski gorilmustir (11). Yodun bakimda takip edilen 23.844 has-
tanin degerlendirildigi bir galismada polifarmasi %30 oraninda
gorilmUs ve taburculuk sonrasinda polifarmasi olanlarda olma-
yan gruba gore 1 yil igindeki acil tekrar yatis %22 daha fazla
bulunmustur (12). Bizim ¢alismamizda da ilag sayisi yatis stre-
siyle iligkili bulunmustur.

Akciger, gastrointestinal sistem, meme ve jinekolojik kanserler
nedeniyle primer veya adjuvan tedavi alanlarda planlanmamis
hastane yatisini degerlendiren ve %14’un( jinekolojik kanser-
lerin olusturdugu bir calismada, polifarmasi hastaneye beklen-
meyen yatislariyla iliskili bulunmustur (13). 236 over kanserinin
dahil edildigi bir calismada, hastaneye yatan hastalarda potan-
siyel ilag etkilesimleri ve polifarmasi arasinda bir iliski gortimus-
tlr. Ancak bizim ¢alismamizdan farkli olarak; ilag etkilesimleri
ve yatis slresi arasinda anlamli bir iliski gbézlenmemigtir (14).
Oldak S ve arkadaslarinin 152 over kanseri nedeniyle takipli
hastada yapti§i galismada; BEERS kriterlerine gore uygunsuz
ilag kullanimi, bizim galismamiza benzer sekilde %35 oraninda
gorilmUstar. Ancak bu galismada polifarmasi toplam sag kalim
icin bir prediktor olarak belirlenememistir (15).

1213 rekirren over kanserinin dahil edildigi bir calismada po-
lifarmasi hematolojik evre IIl/IV toksisiteyle iligkili bulunmus
ancak toplam sag kalim ile arasindaki iligki gésterilememistir
(16). 3795 epitelyal over kanserinin dahil edildigi bir galismada
polifarmasi ve uygunsuz ilag kullanimi mortalitede artis ile iligkili
bulunmustur (17). 718 hastanin dahil edildigi ve %6 sinin jine-
kolojik kanser oldugu bir calismada polifarmasi %61.3, potan-
siyel uygunsuz ilag kullanimi ise %67.1 oraninda bulunmustur.
Polifarmasi olanlar daha yasli, daha fazla ko-morbiditesi olan,
fonksiyonel ve fiziksel olarak daha bagimli hastalar olarak be-
lirlenmistir (18).

Calismamizin gicli yonleri, jinekolojik kanserler nedeniyle
opere olup ve sonrasindaki yogun bakim yatis stiresiyle polifar-
masi arasindaki iligkinin degerlendirildigi ik ¢alisma olmasidir.
Bunun yaninda sadece ilag sayisi degil Trkiye'ye 6zgi TIME
kriterleri ile uygunsuz ilag kullanimin degerlendirilmis olmasi
onemlidir. Calismamizin tek merkezde ve retrospektif dizay-
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nli olmasi; ayrica sadece regeteli ilaglarinin degerlendirilmis;
tezgah Usti ilaglarin (Over The Counter, OTC) degerlendirile-
memis olmasi kisitliliklar arasindadir. Yogun bakim yatis sire-
sini etkileyen diger faktorlerden mekanik ventilatér uygulanip
uygulanmamasi, inotroperatif ajan ihtiyacinin olup olmadiginin
belirlenememis olmasi ¢alismanin diger kisithhiklardr.

Sonug olarak jinekolojik kanserler nedeniyle opere edilen ve
post operatif dénemde yogun bakimda takip edilen hastalarda,
polifarmasi yatis suresiyle iligkilidir. Hastalarin yogun bakim ka-
lis sUrelerini 6n gérmek igin her hastada, hastalarin yatis 6ncesi
ko-morbiditeleri ve ilag kullanimlarini degerlendirmek anahtar
noktalardan biridir.
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Amag: Gebeligin ikinci-liglincti trimesterinde intrahepatik kolestaz (ICP) 6ngoriistin-
de aspartat aminotransferaz trombosit orani indeksi (APRI) skorunu degerlendir-
mek.

Gerecler ve Yontem: Bu calismaya 2021-2022 yillari arasinda hastanemiz Perina-
toloji kliniginde degerlendirilen ICP tanili hasta grubu (n=40) ve kontrol grubu (n=70)
dahil edildi. Her iki grubun laboratuvar testleri retrospekif olarak incelendi. iki grup
arasinda yas, gravida, parite, viicut kitle indeksi, tiglincti trimester laboratuvar testle-
ri ve birinci trimester aspartat aminotransferaz (AST)/trombosit sayisi [AST - trom-
bosit oran indeksi (APRI) skoru] skorlari karsilastirildi. Calisma grubunda APRI skor
indeksi ile neonatal sonuglar arasindaki iliski degerlendirildi. Calismada gebelerde
ikinci-Ugtinct trimesterde ICP’yi dngérmede APRI skorunun cut-off degeri belirlendi.

Bulgular: ICP'li hastalarda kontrol grubu ile karsilastirildiginda anlamli olarak daha
yliksek APRI skorlari vardi (p <0.001). ROC analizinde, APRI skorunun ikinci-liglin-
cli trimesterde ICP’yi 6ngorme kesme degeri, %78 duyarlilik ve %79 6zgillik ile
0,092 idi. Spearman korelasyonu, alisma grubunda APRI skoru ile yenidogan
yogun bakim initesi (YYBU) gereksinimi arasinda anlamli poxzitif bir iliski oldugunu
gosterdi (p=0.022). Hastalarin demografik dzellikleri benzerdi.

Sonug: APRI skoru,gebeligin intrahepatik kolestazinda ve YYBU gereksiniminin
tahmininde tatmin edici duyarlilik ve dzgilliik ile kullanilabilir.Gebeligin intrahepatik
kolestazi olumsuz perinatal sonuglarla iligkili oldugundan, bu indeks klinik uygula-
malarda daha olumlu sonuglar elde etmeleri igin hekimlere yardimc olabilir.

Anahtar Kelimeler: Gebelikte intrahepatik kolestaz, APRI skoru, serum aglik safra
asidi, YYBU gereksinimi

ABSTRACT

Aim: To evaluate the aspartate aminotransferase platelet ratio index (APRI) score in
the prediction of intrahepatic cholestasis (ICP) in the second-third trimester of preg-
nancy.

Material and Methods: The patient group (n=40) and control group (n=70) diagnosed
with ICP who applied to the hospital Perinatology clinic between 2021-2022 were
included in this study. Laboratory tests of both groups were analyzed retrospectively.
Age, gravida, parity, body mass index, third trimester laboratory tests and first trimes-
ter aspartate aminotransferase (AST)/platelet count ratio [AST - platelet ratio index
(APRI) score] APRI scores were compared between the two groups. The relationship
between APRI score index and neonatal outcomes was evaluated in the study group.
In the study, the cut-off value of the APRI score was determined for predicting ICP in
second-third trimester in pregnant women.

Results: Patients with ICP had significantly higher APRI scores compared with cont-
rols (p <0.001). In the ROC analysis, the cut-off value for APRI score to predicting
ICP in second-third trimester was 0.092 with 78 % sensitivity and 79 % specificity.
Spearman’s correlation indicated that there was a significant positive association
between APRI score and neonatal intensive care unit (NICU) requirement in the
study group (p=0.022). The demographic characteristics of patients did not differ,
except for aspartateamino transferase and alanine transferase values.

Conclusions: APRI score may be used in the prediction of ICP development and
NICU requirement with satisfactory sensitivity and specifity. As ICP is associated with
poor perinatal outcomes, this novel index may help physicians in their clinical practi-

ce to obtain more favorable outcomes.

Keywords: Intrahepatic cholestasis in pregnancy, APRI score, Serum fasting bile
acid, NICU requirement
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is the most com-
mon liver disease that is characterized by elevated serum
aminotransferase levels, usually presents in the form of itching
and high bile acid levels, develop during the second or third
trimester of pregnancy. ICP resolves spontaneously within a
few weeks after delivery (1, 2). It increases the risk of perinatal
complications, including preterm delivery (spontaneous or iat-
rogenic), neonatal respiratory distress syndrome, fetal distres-
s,meconium dyeining of the amniotic fluid and increased risk of
intrauterine fetal death (3, 4).

Aspartate aminotransferase (AST) - platelet ratio index (APRI)
has been used in many studies to diagnose liver injury(5). Alt-
hough the APRI score has been found to be a reliable predictor
of fibrosis in previous studies(6), it remains unclear whether it
is also a strong predictor for ICP.

In this study aimed to evaluate whether the APRI score can be
used to predict ICP in the second or third trimester and whet-
her there is a correlation between neonatal intensive care unit
(NICU) requirement and APRI scores in the study group.

MATERIALS AND METHODS

Clinical data for patients who presented to the Turkish Ministry
of Health Ankara City Hospital at the Perinatology Clinic  with
ICP between 2020 and 2022 were evaluated retrospectively.
The present study protocol was approved by the institutional
ethics committee in suitability with the principles of the Decla-
ration of Helsinki and approved by Ankara City Hospital Clinical
Ethics Committee no:2 (date:07/12/2022, number:E2-22-2942).

A diagnosis of ICP was made,in cases with unexplained, gene-
ralized pruritus ,abnormal liver function tests [serum AST and
ALT(alanine aminotransferase) >40 U/l] and fasting serum bile
acid level above 10 mmol/l in pregnant women in the second
or third trimester(7). While evaluating all the cases, abdomi-
nal and hepatobiliary ultrasonographic imaging findings were
within normal limits and viral hepatitis serology negative for
hepatitis. Pregnants with systemic diseases, such as diabetes,
hypertension, and kidney disease, smokers, women with mul-
tiple pregnancies, and pregnant women with fetal anomalies
were excluded from the study. Fetal biometry, gestational week,
gestational age at birth, fetal birth weight, platelet counts, se-
cond or third trimester fasting bile acid levels, and APRI score
were collected.Parameters were compared between the two
groups.Apgar scores (first-fith minute), and neonatal intensive
care requirement were also noted.

Statistical analysis

In the analysis performed with Clincalc, the power was 95%
and p value of 0.05, the total sample was 70, with at least 35
patients in the case and control groups(8). Statistical analyses
were conducted using the Statistical Package for the Soci-
al Sciences (SPSS v. 22, IBM, SPSS for Windows, NY: IBM
Corp.).Descriptive statistics were presented as median and
interquartile range nonnormally distributed variables. Median
values were compared by Mann-Whitney U-test for nonnor-
mally data and student T-test. Sperman’s correlation analysis
was performed between APRI score and NICU requirement in
the study group. Finally, the receiver operating characteristic
(ROC) analysis was performed to determine the optimal cut-off
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value of the APRI level for predicting ICP in the second-third
trimester.P value <0.05 was regarded as statistically significant.

RESULTS

The study included a total of 110 pregnant women (18-44 ye-
ars), of whom 40 had ICP and 70 were healthy controls. The-
re was no statistically significant difference between the two
groups in terms of maternal age, mean gestational week,fetal
birth weight,gravidity,parity, BMI(body mass index),PLT count
(platelet), first-five minute Apgar score (p > 0.05) (ITable 1L

Table 1: Maternal Demographic and laboratory Parameters
and Neonatal Outcomes

Variable Study group | Control group | p value
(n =40) (n=70)

Maternal age(year) 32(5) 31(7) 0.093

(median, IQR)

Gravidity (median, 2(2) 2(2) 0.261

IQR)

Parity (median, IQR) | 1(2) 1(1) 0.096

BMI(kg/m?) 26(6) 27(8) 0.230

APRI score 251(.32) .067(.04) 0.000*

AST(U/L) 55(75) 17(8) 0.000*

ALT(U/L) 71(128) 15(11) 0.000*

PLT(10%/uL) 246+51 267+66 0.091

Gestational 33(3) 34(6) 0.112

week(week)

Gestational week at | 37(2) 38(3) 0.007*

birth(week)

Fetal birth weight(gr) |2760(628) 3032(660) 0.229

Apgar 1* minute 7(1) 7(1) 0.984

(median, IQR)

Apgar 5" minute 9(1) 9(1) 0.885

(median, IQR)

NICU (n, %) 24(60 %) 9(12.5 %) 0.000*

Note: Data given as median and interquartile range

Abbreviations:BMI;body mass index, APRI;aspartate aminotransferase to platelet
ratio index,AST; aspartate aminotransferase,ALT;alanine aminotransferase,P-
LT;platelet,n;number,IQR;interquartile range.

Neonatal intensive care unit requirement, ASTALT levels and
APRI score index were statistically significantly higher (p <
0.001) compared to the control group IiTable 1i0. A statistically
significant positive correlation was found between APRI scores
and NICU need in pregnant women with ICP(p=0.022) (Table
200,

Table 2: Correlations of APRI Value in Newborns with and wit-
hout NICU Requirement in the Study Group

Study group NICU requirement | p value
Present (n = 24) Absent (n = 16)
APRI 315 (1.21) .107 (.701) 0.022*

Note: Data given as median and interquartile range
Abbreviations: APRI; aspartate aminotransferase to platelet ratio index, NICU; neonatal
intensive care unit.

According to the ROC analysis, the optimal cut-off value of
APRI level for predicting ICP in the second-third trimester was
calculated as 0.092, with 78% sensitivity and 79% specificity
(AUC: 0.844, 95% Cl: .757-.932, p< 0.000)mFigure 1
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Figure 1: Receiver Operating Characteristic Curve Analysis to
Assess the Performance of APRI in Predicting ICP in the Se-
cond-Third Trimester
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DISCUSSION

In this study, we investigated the maternal APRI scores of a
group of pregnant women with ICP and compared their results
with a control group with healthy pregnancies. We found that
when compared to the healthy control group, the APRI scores
were statistically significantly higher in the patients with ICP, whi-
ch develops on an inflammatory basis and is the most common
liver disease in pregnancy.

ICP complicates approximately 0.35-0.65% of pregnancies worl-
dwide (9).Although the etiology of ICP is not yet fully understood,
many factors such as environmental effects, ethnic,genetic and
familial factors, geographic variations, the activation of inflam-
matory cells, hormonal factors and placental pathologies may
contribute to its pathogenesis (10, 11).Prediction and preventi-
on of pregnancy-related complications are of great importance
(12). It is known that there is an increased risk of preterm birth,
increased need for NICU and stillbirth in ICP pregnancies, and
these conditions increase as maternal acid level increases (13).
Although the number of studies on early estimation of ICP has
increased recently in the literature, previous studies have ge-
nerally focused on adversefetal and maternal outcomes. In our
study, the need for NICU was found to be statistically higher in
the ICP group, which is expected in newborns of pregnant wo-
men with cholestasis. However,no difference was found betwe-
en the groups in terms of APGAR scores.Numerous algorithms
and guidelines focused on the management of risk factors in ICP
have been proposed, and early diagnosis, treatment, and obser-
vation may help reduce fetal and maternal complication rates(14,
15). Hepatic transaminases were elevated in most of the ICP
patients(16, 17), and AST and ALT levels, which are hepatic tran-
saminases, were higher in our study.

The APRI score is determined by dividing the AST level from blo-
od tests by the platelet count.Score has previously been used
as a prognostic factor for predicting HELLP syndrome and for
pregnancy outcomes in women with chronic liver disease(18,
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19). Fetal and maternal complications can be reduced by early
diagnosis and treatment of ICP. Tolunay et al. found a significant
positive correlation between fasting bile acid levels and first tri-
mester APRI score in women with ICP and determined a cut-off
value for the APRI score with high sensitivity and specificity to
predict ICP in the first trimester (20). In another previous study,
patients with ICP had significantly higher first trimester APRI
scores and lower first trimester AST/ALT ratio than healthy cont-
rols(21). Studies have shown that ICP is an inflammatory pro-
cess and there is a relationship between inflammation markers
and the severity of the disease(22). In liver biopsies of women
with ICP, pathological findings such as biliary plugs containing
hepatocytes and canaliculi without dilatation or injury, centrilobu-
lar cholestasis, suggesting that ICP is a reversible disease were
detected.(22, 23).

In this study, we hypothesized that the APRI score might be use-

ful and effective in diagnosing ICP in the second/third trimester.
As APRI reflects both liver function and inflammation, this novel
index may indicate ICP earlier than the clinical findings. Moreo-
ver, it can give the physicians an opinion about the severity of
ICP and related neonatal morbidity. We tried to determine a cut-
off value by using the APRI score in patients with ICP and also
investigated the existence of a correlation between APRI score
and NICU need in pregnant women with cholestasis.

The gold standard for the diagnosis of ICP is serum fasting bile
acid level. However, measurement of fasting serum bile acid le-
vels is not performed in all institutions, and there is a relatively
long turnaround time in institutions that do. Therefore, alternative
indexes, especially those that are easy to access, less costly,
and facilitate the timely evaluation of tests performed in almost
every healthcare facility for ICP may have significant clinical va-
lue.

We think that this study investigating the value of the second-third
trimester APRI score in pregnant women with cholestasis will be
beneficial to the clinical situation and our results will contribute
to the literature. However, the relatively small number of patients
and the lack of perinatal long-term results are the main limitations
of this study. In this context, multicenter randomized controlled
studies with a large number of participants are needed.

CONCLUSION

We found statistically higher NICU requirement in newborn of
patients with high APRI scores in patients with ICP. APRI score
may be used in the prediction of ICP development and NICU
requirement with satisfactory sensitivity and specifity. As ICP is
associated with poor perinatal outcomes, this novel index may
help physicians in their clinical practice to obtain more favorable
outcomes. Consequently, our data highlighted effective,useful
the role of APRI score as a reliable predictor easy to use for to
predicting ICP in the second-third trimester.
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Amag: Preeklampsi hem maternal hem de neonatal komplikasyonlarla seyreden
oldukga yaygin bir gebelik komplikasyonudur. Preeklampsi ile premattirelik ve pre-
matiire bebeklerde morbidite oranlari artmaktadir. Bu ¢alismada ¢ok diisiik dogum
agirlikl bebeklerde preeklampsinin erken ve ge¢ dénem morbiditeler tizerine etkisini
arastirmay! amagladik

Metod: Calismaya Ocak2010-Aralik2013 tarihleri arasinda yenidogan yogun bakim
iinitemizde (YYBU) yatarak tedavi goren <34 gestasyon haftasi olan bebeklerin
dosyalari geriye donuk olarak incelendi. Annelerinde preeklampsi olan ve olmayan
bebeklerin demografik verileri ve neonatal morbiditeleri karsilagtirildi.

Bulgular: Calismaya toplam 669 hasta dahil edildi. 191 hastanin (%28,5) annesinde
preeklampsi (grup1) vardi. 478 hasta (grup2) kontrol grubu olarak degerlendirildi.
Her iki grubun demografik verileri benzerdi. Sezeryan dogum orani grup 1'de an-
lamli olarak daha yiksek bulundu. Her iki grup arasinda intrauterin biyiime kisitliligi
(IUBK) agisindan fark bulunmazken, grup 1'de SGA gériilime orani daha yiiksekti.
Solunumsal morbiditelere bakildiginda grup 1°’de RDS gériilme orani daha yiiksek
bulundu. Gruplar arasi orta-agir BPD gelisimi agisindan fark goriilmedi. Evre 3-4
intrakraniyal kanama ve patent duktus arteriozus oranlari her iki grupta benzerdi.
Gruplar arasi evre 2-3 NEK ve beslenme intoleransi agisindan fark yoktu. Mortalite
oranlari gruplar arasi benzer bulundu.

Sonug: Galismamizin verilerine gére preeklamptik anne bebeklerinde solunumsal
morbiditeler daha sik goriilmektedir. Ayni zamanda bu bebeklerde SGA goriilme
orani da daha yuksekir.

Anahtar kelimeler: preeklampsi, prematiire, RDS, SGA

ABSTRACT

Objective: Preeclampsia is a common pregnancy complication that is associated with
both maternal and neonatal complications. Preeclampsia is known to increase the
rates of prematurity and morbidity in premature infants. The aim of this study was to
investigate the impact of preeclampsia on early and late-term morbidities in very low
birth weight infants.

Study Design: The medical records of infants born at <34 gestational weeks who
were admitted to our neonatal intensive care unit (NICU) between January 2010 and
December 2013 were retrospectively reviewed. The demographic data and neonatal
morbidities of infants born to mothers with and without preeclampsia were compared.

Results: A total of 669 patients were included in the study. 191 patients (28.5%) had
mothers with preeclampsia (group 1). 478 patients (group 2) were considered as
the control group. The demographic data of both groups were similar. The rate of
cesarean section was significantly higher in group 1. There was no significant diffe-
rence in terms of intrauterine growth restriction (IUGR) between the two groups, but
the rate of small for gestational age (SGA) was higher in group 1. When respiratory
morbidities were examined, the rate of respiratory distress syndrome (RDS) was
found to be higher in group 1. There was no difference between the groups in terms
of moderate-severe bronchopulmonary dysplasia (BPD) development. The rates of
stage 3-4 intracranial hemorrhage and patent ductus arteriosus were similar in both
groups. There was no difference between the groups in terms of stage 2-3 necroti-
sing enterocolotis (NEC) and feeding intolerance. The mortality rates were similar
between the groups.

Conclusion: According to our study data, respiratory morbidities are more frequently
observed in infants of preeclamptic mothers. Additionally, the rate of small for gesta-
tional age (SGA) is higher in these infants.

Key words: preeclampsia, preterm, RDS, SGA
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GiRiS

Preeklampsi (PE) hem maternal hem de neonatal komplikas-
yonlarla seyreden oldukga yaygin bir gebelik komplikasyonu-
dur. Tim gebeliklerin yaklasik %3-5 inde gorullr (1). Preek-
lampsi 20. Gebelik haftasindan sonra annede yaygin endotel
bozuklugu ile karakterize proteiniri ve 140/90 mmhg veya daha
yuksek kan basinct ile giden hipertansif bir hastaliktir (2).Mater-
mal kan basincinin 160/110 mmHg ve Uzerinde oldugu durum-
larda agir PE tanisi koyulur (3).

Gebelik haftasi 34 haftadan dnce gérilen PE de dogum hemen
gerceklestirilerek maternal komplikasyonlar dnlenmeye calisll-
sa da neonatal mortalite ve morbidite artmaktadir (4,5).

Premattir dogumlarin yaklasik %20 si, [UBK nin %12 si mater-
nal preeklampsi nedeniyle gerceklesmektedir (6). Preeklamp-
tik anneden dogan bebeklerde intaventrikiiler kanama (IVK),
respiratuvar distres sendromu (RDS), nekrotizan enterokolit
(NEK), premature retinopatisi (ROP) gibi birgok morbiditeler
saglikli popillasyona gére daha sik gortlebilir (6,7).

Bu calismada 34 gebelik haftasindan énce PE tanisi alan an-
nelerin bebekleri ile maternal risk faktorii olmayan bebeklerin
morbiditelerini karsilastirmay amagladik.

MATERYAL VE METOD

Retrospektif caligmamiza Ocak 2010-Aralik 2013 tarihleri
arasinda yenidogan yogun bakim dnitemizde (YYBU) yatarak
tedavi goren gestasyon haftasi <34 hf altinda olan bebekler
dahil edildi. Hastanemiz etik kurulundan galisma i¢in onay alin-
di (24/2018). Hastalar 2008 Helsinki bildirgesine uygun olarak
calismaya dahil edildi. Major konjenital anomalisi olan, annenin
veya bebegin klinik bilgileri eksik olan hastalar ¢alisma disi bi-
rakildi. Bebeklerin aile dykiist, demografik 6zellikleri, perinatal
risk etmenleri, morbiditeleri hasta dosyalari incelenerek kayde-
dildi. Gebelik haftasi son adet tarihi ve modifiye Ballard skorla-
masl baz alinarak kaydedildi. Dogum agirligi 10-90 persantil (p)
arasinda olan bebekler haftasina uygun dogum agirlikli (AGA),
10 p altinda olanlar ise haftasina gore disiuk dogum agirlikli
(SGA), 90 p tzerinde olanlar iri bebek (LGA) olarak kaydedildi.

Respiratuvar distres sendromu tanisi hastanin klinik bulgulari,
oksijen ihtiyaci postero-anterior akciger grafi bulgular deger-
lendirilerek koyuldu (8). Hastalarin birinci haftasindaki trans-
kraniyal ultrasonografi (USG) bulgulari kaydedildi. Kraniyal
kanama derecesi Papile siniflamasina gére yapildi (9). Nekro-
tizan enterokolit siniflamasi modifiye Bell skorlamasi kullanila-
rak yapildi (10). Bronkopulmoner displazi (BPD) tanimi olarak
postnatal 36. Gestasyon haftasinda oksijen ihtiyacinin devam
etmesi olarak kabul edildi (11). Calismanin yapildigi yillar ara-
sinda kadin dogum Klinigimizde gebelik hipertansiyonu ACOG
siniflamasina gére yapildi (12).

istatiksel analiz

Tim istatiksel veriler IBM SPSS programi (zerinde yapildi.
Normal dagilim gésteren degiskenler bagimsiz t-test ile, oranlar
ve kategorik degiskenler ki kare testi ile karsilastirildi. p<0.05
istatiksel olarak anlamli kabul edildi.
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BULGULAR

Ocak 2010-Aralik 2013 tarihleri arasinda verilerine ulagilan ge-
belik haftasi 34 haftanin altinda olup YYBU'’ye yatan 690 has-
tadan, 10 bebek anne verileri eksik oldugu icin, 5 bebek majér
konjenital anomali nedeniyle, 6 bebek hasta verileri yetersiz
oldudu igin galisma disi birakildi. Calismaya toplam 669 hasta
dahil edildi. Preeklamptik anneden dodan 191 hasta (%28.5)
grup 1, annesinde preeklampsi olmayan 478 (%71.5) hasta
grup 2 olarak degerlendirildi. Her iki grubun demografik verileri
tablo 1 de 6zetlenmistir.

Tablo 1. Preeklamptik anne bebegi olan ve olmayan hastalarin
demografik verilerinin karsilastiriimasi

Grup 1 Grup 2 p degeri
(n:191) (n:478)
Erkek cins (n,%) 93 (48.7) 233(48.8) 0.80
Dogum haftasi, hafta, 28.9+2.09 285+1.9 0.09
(meanSD)
Dogum agirhg,gr (me- |986.39+194.93 |1031.45+190.63 |0.07
antSD)
C/S ile dogum (n,%) 181 (95.3) 375 (78.5) <0.01
Anne yasl (meanzSD) 29.8+6.2 27.5+5.8 <0.01
IUBK (n,%) 43(27.9) 63(17) 0.06
SGA (n,%) 90 (47.1) 190 (39.7) <0.01
Apgar 5. Dk (median, 8(2-9) 8(3-9) 0.353
min-max)
Antenatal steroid (n,%) | 65(34) 163(34.1) 0.97
Plasenta anomalisi 7(3.8) 17(3.7) 1.00
(n,%)
Gestasyonel diyabet 7(3.7) 14(2.9) 0.62
(n,%)
Gogul gebelik (n,%) 21(10.9) 52(10.8) 1.00
Mortalite (n,%) 37 (19.5) 108 (23.1) 0.351

Ortalama gebelik haftalari, dogum agirliklari ve cinsiyetleri her
iki grupta benzer bulundu. Ayni zamanda 5. dk APGAR skorlari,
antenatal steroid uygulamasi arasinda da fark yoktu. Grup 1 de
anne yasl (29.8 £ 6.2 ve 27.5 + 5.8), sezeryan dogum orani
(181(%95.3) ve 375 (%78.5) ve SGA gorliime orani (90(%47.1)
ve 190(%39.7)) diger gruba gore anlamli ylksek bulundu
(p<0.05). Intrauterin biyume kisithihgr (IUBK) her iki grupta
benzerdi. Plasenta anomalisi, gestasyonel diyabet, ¢ogul ge-
belik oranlari benzerdi. Mortalite oranlari arasinda gruplar arasi
anlamli fark yoktu (Tablo 1).

Hastalarin morbiditeleri ve tedavileri tablo 2 de dzetlenmistir.
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Tablo 2. Gruplar arasi tedavi ve morbiditelerin karsilastirimasi

Grup 1 Grup 2 p degeri
(n:191) (n: 478)
RDS (n, %) 129 (67.5) |273(57.2) |0.014
Surfaktan uygulamasi 116 (60.7) |[242(50.8) |0.025
(n,%)
BPD (n,%) 14(8.9) 51(10.6) |0.08
PDA (n,%) 76 (42.5) 162 (37.5) 0.274
iKK (evre 3-4) (n,%) 12 (8.5) 43(12.6) |0.212
NEK(evre 2-3) (n,%) 11 (6.3) 23 (5.5) 0.7
ROP (n,%) 77 (49) 177 (49) 1.0
Beslenme intoleransi 89(50.9) 211(51.2) 1.0
(n,%)
Tam enteral beslen- 18+ 1 17.5£10 1.0
meye gegis (glin, me-
antSD)
Taburcu glin(gtin,me- 58.9+23.3 58+24.7 0.71
antSD)

RDS: Respiratuvar distres sendromu, BPD: Bronkopulmoner displazi,
PDA: Patent duktus arteriyozus, iKK: intrakraniyal kanama, NEK: Nekro-
tizan enterokolit, ROP: Prematiire retinopatisi

Surfaktan uygulamasi (%60.7 ve %50.8 p<0.05) ve RDS goril-
me orani (%67.5 ve %57.2 p<0.05) Grup 1 de anlamli yliksek
bulunurken, BPD oranlari gruplar arasi benzerdi. Patent duktus
arteriozus tanisi nedeniyle tedavisi alma, ileri evre IKK gelisme,
beslenme intoleransi gérilme, tam enteral beslenmeye gegis
gund ve evre 2-3 NEK gelismesi agisindan her iki grup ara-
sinda anlamh farklilik bulunmadi. Hastalarin ortalama taburcu
gunleri arasinda da istatiksel farklilik gorilmedi.

TARTISMA

Calismamizin sonucunda preeklamptik anneden dogan bebek-
lerde RDS sikhi§i ve surfaktan ihtiyaci preeklamptik olmayan
anne bebeklerine gore daha fazla bulunmustur.

Preeklampsi en sik gortlen gebelik komplikasyonlarindan bi-
ridir (1). Preeklamptik anne bebeklerinde prematiirelik, asfiksi,
fetal blylme geriligi ve 6lime kadar gidebilen birgok klinik bul-
gu gorllebilmektedir (13).

Preeklampsinin prematiire bebeklerde solunum sikintisini art-
tirdi§1 bilinmektedir (5,6). Jelin ve ark nin yapti§i retropektif bir
calismada gebelik haftasi 30 hafta altindaki bebeklerde RDS
sikliginin preklamptik anne bebeklerinde anlamli olarak daha
yiksek oldugunu gérmislerdir (14). Ayni sekilde bu bebeklerde
SGA gérilme oraninin anlamli olarak daha ylksek oldugunu
bulmuglardir (14). Bizim ¢alismamizda preeklamptik anneden
dogan bebeklerde RDS sikhi§i ve surfaktan ihtiyaci preeklamp-
tik olmayan anne bebeklerine gore daha fazla bulunmustur.
Gebelik haftasi 34 hafta alti bebeklerde benzer sonuglar elde
edilmistir. Chang ve ark 1 da gebelik haftasi 32 haftanin altinda
dogan preeklamptik anne bebeklerinde RDS sikhiginin iki kati
arttigini gostererek bunu uteroplasental yetersizligin yarattigi
hipoksinin surfaktan yapimini baskiladigini ve eskiden bilinenin
aksine preeklampsinin fetal akciger olgunlagmasini hizlandir-
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madi§i sonucuna ulasmislardir (15). Bizim ¢alismamizda da
preeklamptik bebeklerin %60.7 sinin surfaktan ihtiyaci olmus-
tur.

Preeklampside en sik gérilen neonatal sonuglar intrauterin bi-
yime kisithiigr ve SGA dir (14,16). Calismamizda intrauterin
biyume geriligi PE olan grupta daha sik gorilmesine ragmen
istatiksel olarak anlamli bulunmadi. Calismaya alinan hastala-
rin dojum haftalarinin daha kiiglik olmasi, yakin obstetrik takip
ve intrauterin kotl kosullara fazla maruz kalmadan dogumun
gerceklestiriimesinde bunun etkili oldugunu dlsiunmekteyiz.
Buna ragmen SGA gorlilme orani PE olan grupta anlamli olarak
ylksekti. Preeklampsi ile komplike gebeliklerden dogan bebek-
lerin komplikasyonsuz gebeliklerden dogan bebeklere gére %5
oraninda daha distik dogum agirligi ile dogdugu belirtimekte-
dir ve bu fark PE ne kadar erken gebelik haftasinda baglarsa o
kadar artmaktadir (17,18).

Erken veya ge¢ maternal yasin preterm dogum, dusiik dogum
agirhgr ve SGA riskini arttirdigi uzun zamandir bilinmektedir
(19,20). Yasla birlikte gelisen fizyolojik ve fiziksel degisiklikler
hastaliklarin riskini arttiran etmenlerden biridir (21). Maternal
yas ve PE arasindaki iligkiyi arastiran ¢aligmalarda vardir. Lam-
minpaa R ve ark nin yaptigi bir calismada 35 yas ustl gebelik-
lerde PE riski 35 yas alti gebeliklere gére 1.5 kat artmis oldugu
belirtilmistir (22). Li X ve ark nin yaptigi baska bir galismada da
erken baslangicli PE de 35 yas Ustinin agsirl preterm dogum
icin risk oldugunu ve erken gebelik yasinin ise distk dogum
agirhg ve SGA ile iliskili oldugunu belirtmislerdir (23). Bizim
calismamizda da kontrol grubuna gére PE gorllen hastalarin
maternal yas! istatiksel olarak daha yiksek bulundu. Calisma-
miz sonuglarina gére maternal yas igin bir sinir belirtmek ista-
tiksel olarak mumkun degildir. Literatlirdeki yapilan galismalari
baz alarak gebelik yasinin maternal ve fetal komplikasyonlari
etkiledigini sdyleyebiliriz (19-23).

Calismamizda neonatal morbiditeler Gizerinde erken dénemde
goriilen solunum sikintisi disinda gruplar arasi diger morbidi-
telerde farklilik bulunmamistir. Hansen ve ark nin yaptigi bir
calismada PE nin patofizyolojisinde rol oynadigi dustndlen an-
tianjiogeneze bagdli dustuk VEGF dizeylerinin BPD riskini 3 kata
kadar arttirdigini belirtmislerdir (24).

Calismamizda gruplar arasi BPD gelisiminde fark bulunma-
di. Bu sonucu PE nin derecesinin, klinik uygulama ve bakim
farkliligindan kaynaklandigini diistinmekteyiz. Hem bizim ca-
lismamizda hem de literatlirde birgok ¢alisma da PE siddeti ve
baslangi¢ zamani galismalarda belirtiimemis. Literatlrdeki so-
nuglarin farklihginin blytk oranda bunun ile ilgili oldugunu du-
stinmekteyiz. Calismamizda ortalama dogum haftasi 28.9 dur.
Bu hastalarin erken dogum nedeninin ileri derecede preeklam-
psi oldugunu distinmekteyiz. Gruplar arasi demografik veriler-
de fark olmadigi igin goklu istatistiksel verileri karsilastirmadik.
Calismamizin kisithliklari; retrospektif bir calisma olmasi, pre-
eklampisinin baslangig zamaninin net olmamasi gosterilebilir.
PE nin fetus ve yenidogan (izerine etkilerini anlayabilmek igin
daha genis prospektif calismalara ihtiyag vardir.

SONUG

Cok dustk dogum agirlikli preeklamptik anne bebeklerin de
solunumsal morbiditeler daha sik gorilmektedir. Ayni zaman-
da bu bebeklerde SGA gérilme orani da daha ytksektir. Pre-



eklamptik anne bebeklerinin uygun kosullarin saglanabilecegi
yenidogan yogun bakim Unitelerinin bulundugu merkezlerde
dogmasi ve multidisipliner yaklasimin bu bebeklerde morbidite
ve mortaliteyi azaltacagini disinmekteyiz.
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Amag: Papanicolau smear (Pap), serviks kanseri tanisinda etkili bir tekniktir. Bu mu-
ayenede atipik glandiiler hticreler ortaya ¢ikabilir ve bazen ekstratuerin malignitenin
ilk belirtisi olabilir. Bu ¢alismada sunulan 8 vaka, tiimii klasik Pap smear'larda tespit
edilen, daha dnce bilinmeyen ekstrauterin timdrlerin nadir goriilen vakalaridir

Metod: Klinik veri tabaninin retrospektif analizi ile, standart Pap smear'da daha dnce
teshis edilmemisrahim digi timdrlerin bulunmasi amaciyla sitoloji arsivi ve hasta
dosyalar taramas| yapildi.Taramada sekiz hasta bu kriterlerde bulundu. Bu hasta-
larin hiicre bloklari ve sitomorfolojik incelemeleri tekraralanarak beraberinde klinik
veriler incelendi.Bulgular: Pap smear tiim olgularda malignitenin ilk bulgusuydu.
Hastalar asemptomatikti veya spesifik olmayan semptomlari vardi. Kesin tani yeterli
radyolojik tetkik ve biyopsi sonrasi konuldu. Sekiz vakanin tiimd, histolojik olarak
kanitlanmis bir primer timariin benzer sitomorfolojik dzelliklerine sahipti. Atipik glan-
diiler hticre gruplari alti hastada en dikkat cekici bulguydu. Diger iki hastada lenfatik
kokenli hiicreler ve atipik lenfositler saptandi. Immiinohistokimya ile hiicre blogu, iig
vakada taniyi net olarak dogrulad.

Sonug: Pap smear kanser taramasi igin diinya capinda kabul géren bir yontemdir.
Rahim agzi kanserleri icin yliksek 6zgullik ve duyarliliga sahip olmasina ragmen,
bu galismanin sonuglari, rutin taramalarda alinan Pap smear’larin titiz bir sekilde
incelenmesinin asemptomatik hastalarda rahim disi kanserleri de saptayabilecegini
vurgulamaktadir.

Anahtar kelimeler: Papanicolaou Smear, Asemptomatik tarama, Malignite

ABSTRACT

Objective: Papanicolau smear (Pap) is an effective technique for the diagnosis of
cervix cancer. Atypical glandular cells may be revealed in this examination and oc-
casionally may be the first sign of extratuerine malignancy. The 8 cases presented
in this study are uncommon cases of previously unknown extrauterine tumors all
detected on classical Pap smears.

Study Design: A retrospective analysis of the clinical database identified eight wo-
men with previously undiagnosed extrauterine tumor detected on standard Pap
smear. Clinical data were obtained from patient files and microscopic examination
was repeated on the material obtained from the cytology archives. Cellblock and
cytomorphology examinations were made, and clinical data were reviewed together
with histopathology.

Results: Pap smear was the first sign of malignancy in all cases. The patients were
asymptomatic or had non-specific symptoms. Definitive diagnosis was made after
adequate radiological work up and biopsy. All eight cases had similar cytomorp-
hological features of a histologically proven primary tumor. Atypical glandular cell
groups were the most remarkable sign in six patients. In the other two patients, cells
of lymphatic origin and atypical lymphocytes were detected. Cellblock with immuno-
histochemistry confirmed the diagnosis in three cases.

Conclusion: Pap smear is a worldwide accepted method for cancer screening. Alt-
hough it has high specificity and sensitivity for cervical cancers, the results of this
study highlight that rigorous examination of Pap smear.

Key words: Papanicolau smear, Malignancies, Asymptomatic screening
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INTRODUCTION

The Pap smear test was originally designed to detect premalignant cervical lesions and cancer, based on cytological examination
of vaginal smear, and this test remains the gold standard as a low-cost, universal screening modality, especially in low-resource
environments (1,2). Exfoliative cytology may also indicate the presence of malignancies other than cervical cancer(3). Malignant
cells from extrauterine cancers can come from direct extension to the cervix or vagina in patients with known malignancies(4).

In very rare cases, atypical or malignant cells detected in a cervical smear can be the first manifestation of extrauterine malignancy
(3). The most common primary sites being the ovaries, followed by the gastrointestinal tract, fallopian tubes and breasts (5). Data
in literature demonstrate that extrauterine cancer detected from a Pap smear is very rare (2). However, advances in the smear
examination techniques such as liquid-based cytology, molecular-based HPV genotyping, and analysis of immune markers, may
increase the potential of Pap smear in detecting extrauterine cancers (6).

The aim of this study was to analyse the clinicopathological features of eight extrauterine cancers diagnosed from abnormal Pap
smear tests as the first manifestation of a malignancy. The role of the cervicovaginal smear in the diagnosis and management of
these malignancies was also discussed.

MATRIALS AND METHODS

This was a retrospective analysis of patients with extrauterine tumors diagnosed initially with conventional Papanicolaou smear.
This research was conducted in Ankara Research and Training Hospital. From a search of the pathology archives of our institution,
the data were retrieved of eight patients from 2015 to December 2021 including cytosmears and corresponding histopathological
sections. Approximately ten thousand pap smear reports during this period were scanned. Patients who had been diagnosed with
cervical and vaginal cancers and any previous cancer at the time of screening were excluded. Ethical clearance for the study was
obtained from the Institutional Ethics Committee. The study only included patients diagnosed with extrauterine cancers with a
routine Pap screening test. Positive pap smears of patients with a known malignancy were excluded.

The clinical records, operative reports and data from patient files were obtained. The Pap smears from all eight cases were re-
viewed, and a record made of patient age, site of primary neoplasm, extent and distribution of the tumor and metastases. Primary
involvement of the uterus/cervix/ivagina was ruled out with clinical and histopathological examinations in all cases. Histopatho-
logical reports of colposcopy-directed biopsies, cervical biopsies, cone biopsies, fractional curettage, and hysterectomies were
reviewed for the presence of typical and atypical glandular cells.

All the Pap smears were obtained with a routine procedure. There were at least two smears prepared for each case, which were
immediately fixed in methanol and stained using the standard Pap staining technique. Each smear was studied according to the
2001 Bethesda system. Immunohistochemistry studies were performed on paraffin-embedded tissue sections. Details of cytopat-
hological features and clinical features are listed in Table 1.

RESULTS

The mean age of the eight patients was 59 years (range, 42— 75 years). None of the cases had a history of carcinoma at the time of
the Pap smear evaluation. Pelvic pain, vaginal bleeding or spotting was the presenting symptom in two cases. The clinical details
of the patients with primary sites of extrauterine cancers are listed in Table 1.

Table 1. Demographic and clinicopathologic features of the patients

No |Age Complaint Diagnosis Stage Treatment
1 68 None Transitionel cell ca Transurethral resection (TUR)
2 42 Pelvic pain Tubal cancer 1a TAH+BSO+BPPLND+Omentectomy
3 56 None Ovarian cancer 1c TAH+BSO+BPPLND+Omentectomy
4 65 None Ovarian cancer 3b TAH+BSO+BPPLND+Omentectomy
5 72 Abnormal ble- | Ovarian cancer 3c TAH+BSO+BPPLND+Omentectomy
eding
75 None Ovarian cancer 3c TAH+BSO+BPPLND+Omentectomy
47 None Lymphoma Simple hysterectomy
48 None Clear cellcaova- |1la TAH+BSO+BPPLND+Omentectomy
rian
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Of the eight patients, six were asymptomatic. In the two patients
with symptoms (Patients 2 and 5), the time interval between the
onset of symptoms and detection of a positive Pap smear was
2 and 3 months, respectively.

The histological types of the various extrauterine carcinomas
in the eight patients were as follows: ovarian adenocarcinoma;
transitional cell carcinoma of bladder, tubal cancer, clear cell
cancer of over and large cell lymphoma. Three of these eight
cases had widespread disease but none of the patients had
metastasis to the vagina or cervix. Two patients with ovarian
papillary serous carcinoma had malignant effusion and one had
ovarian carcinoma with involvement of both fallopian tubes and
omentum. Total abdominal hysterectomy was the most com-
mon surgical treatment followed by radical hysterectomy. Six of
the eight patients received chemotherapy.

Cytomorphological examinations showed clusters of atypical
cells with prominent nucleoli, nuclear groove, nuclear membra-
ne irregularity and scanty cytoplasm admixed with normal en-
docervical and squamous cells on a clear background. Cellular
features such as prominent nucleoli and nuclear longitudinal
groove suggest bladder origin (Figure 1a,b,c).

Figure 1: Cervical examination smear revealed a clean ba-
ckground, showing mature, normal cervical elements and nu-
merous highly atypical, hyperchromatic, epithelial cells with lar-
ge nuclei featuring palisading arrangement. (A: Papanicolaou,
x200; arrows show atypical cells with hyperchromatic nucleus )
(B: Papanicolaou, x400) (C:Transitional cell carcinoma of blad-
der (Bladder-TUR))
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The conventional Pap smear was atrophic backround in patient
8 with clear cell ovarian carcinoma. Some malignant cells with
coarse chromatin, irregular nuclear membrane, vacuolar cytop-
lasm were noticed in the atrophic background (Figures 2a,b,c).
The conventional Pap smear was atrophic backround in patient
8 with clear cell ovarian carcinoma. Some malignant cells with
coarse chromatin, irregular nuclear membrane, vacuolar cytop-
lasm were noticed in the atrophic background (Figures 2a,b,c).

Fig. 2. Clear cell / Patient 8 A-B: Cervical smear examination
demonstrating atypical cells of epithelial origin on a background
of intermediary and parabasal cells together with neutrophils
and leukocytes. (A: Papanicolaou, x500) C: Diffuse and strong
CEA staining: Endometrial Biopsy
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Epithelial cell abnormality, and atypical glandular cells, sugges-
tive of endometrial or endocervical origin confirmed the diagno-
sis. Endometrial clear cell carcinoma diagnosis was made with
endometrial biopsy. The Ki67 index was 80%. CEA was diffu-
se positive but vimentin, p53, MUC5ac, ER and progesterone
were negative in the immunohistochemistry examination. But in
this patient initial onset was ovarian origin.

Atypical appearing lymphoid cell groups admixed with normal
squamous cells, endocervical cells and neutrophils were seen
in a patient with lymphoma. The lymphoid cells were uniform,
showing nuclear abnormalities including nuclear membrane
irregularities and coarse uneven chromatin and several small
nucleoli (Figure 3a,b,c).

Fig. 3. Lymphoma Patient 7 : Cervical examination smear
showing atrophic background and groups of atypical cells of
epithelial origin on a background of intermediary and parabasal
cells together with neutrophils and leukocytes. (A-B: Papanico-
laou, x500) C: Atypical lymphoid cells Show strong and diffuse
immunreactivity for CD20 in curretage material.
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V. "
Figure 3B "

After resection, microscopic examination demonstrated diffuse
infiltration of the stroma and endometrial tissue by a mono-
morphic population of the malignant lymphoid cells Imnmunohis-
tochemical studies showed that the neoplastic cells were only
positive for B cell markers. A diagnosis of “Diffuse Large B cell
non-Hodgkin’s Lymphoma” was made Most reports on extrau-
terine malignant tumors on routine Pap smears are single case
reports (4,7,8,9). Most of the cases have a known history of
extrauterine cancer and the appearance of malignant cells on a
Pap smear is accepted as metastatic involvement (4,10). In one
of the largest published reports, Gupta et al reviewed approxi-
mately 900,000 smears in a period of more than 20 years and
detected only 33 (0.004%) cases with extrauterine cancer. The
vast majority had a history of cancer at the time of the abnormal
Pap smear (85%) (4). Although extremely rare, malignant cells
in a cervical smear may be the first manifestation of extrauteri-
ne malignancy (9). To the best of our knowledge, our series of
eight patients diagnosed from a Pap smear is one of the largest

* and demonstrates that Pap smears can also be effective in the
L early detection of such tumors. Half of the patients in this series

were totally asymptomatic and the other half had non-specific

X symptoms of abnormal bleeding.

DISCUSSION

Malignant cells seen on Pap smears from extrauterine cancers
can come from direct extension to the cervix or vagina, as a
result of vascular metastasis or as exfoliated cells shed down
the fallopian tubes (4,11). The presence of extrauterine cancer
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cells in Pap smears also depends upon the site, presence of ascites
and patency of fallopian tubes (12). Given the small dimensions of
the cervix, the high content of fibrous tissue and lymphatics draining
away makes the cervix unfavourable to metastasis but abnormal
Pap smears may indicate an advanced disease in a patient with
known extrauterine cancer (13). Of the eight patients in the current
series, seven had no direct extension to the cervix of cervical me-
tastasis, making passage though the fallopian tubes seemingly the
most common mechanism. There were also no ascites detected in
any of these patients.

The most common primary sites of extrauterine cancer are ovary,
gastrointestinal tract, fallopian tube and breast. Extracervical ma-
lignancies on Pap smears are usually of a glandular nature and
are rarely squamous carcinomas, sarcomas or lymphomas (14,15)
The metastasis may be recognized by unique cytological features
or because of the unusual presence of atypical cells different from
the normal cervicovaginal cell pattern. The majority of metastatic
tumors are characterized by a clean background or absence of tu-
mor diathesis (1) The patient with transitional cell carcinoma in the
current series had a clean background. Serous and clear cell carci-
noma cells shed single cells, whereas endometrioid carcinoma cells
shed cell groups and papillary structures (12). Patient no 2 in the
current series had papillary structure and cell groups, and Patient
no 3 had dispersed single tumor cells.

In the scenario of very limited atypical cells, molecular technologies
may aid the diagnosis. Kinde et al. demonstrated that massively
parallel sequencing of somatic mutations in DNA shed from ovarian
cancers could be detected in standard liquid-based Pap test spe-
cimens (6). Arildsen et al. also detected a mutation in an archival
sample of Pap smear obtained 20 months prior to the ovarian can-
cer diagnosis (16). Similarly, Wang et al. were able to identify the
mutations in routinely collected Pap smears from the cervix in 33%
of previously diagnosed ovarian cancer and 81% of previously diag-
nosed uterine cancer. Combining cervical sampling with a plasma
test for circulating tumor DNA has been shown to further increase
the ovarian cancer detection rate (17).

CONCLUSION

From the results of this study, it can be speculated that Pap smear,
especially in cases of abnormal glandular cytology, may be associa-
ted with extrauterine cancer. Rigorous screening and precise morp-
hological analyses with an extensive clinical approach are vital for
diagnoses of extragenital malignancies. Large-scale investigations
with more subjects and investigation of molecular methods for more
extensive detection may enlarge the role of Pap smear in the dete-
ction of extrauterine cancers.
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Amag: Bu calisma geriatrik yas grubunda over kanseri tanisiyla primer sitoredik-
tif cerrahi ile neoadjuvan kemoterapi sonrasi interval cerrahi uygulanan hastalarin
kliniko- patolojik sonuglari ve postoperatif morbiditelerini karsilagtirmak amaciyla
planlanmistir.

Metod: 01.03.2019-01.03.2023 tarihleri arasinda geriatrik yas grubunda over kanse-
ri olgularini iceren 103 hastanin kayitlari retrospektif olarak incelenmis ve hastalar
primer sitorediiktif cerrahisi ile neoadjuvan kemoterapi sonrasi uygulanan interval
cerrahi olarak iki grupta incelenmistir. Hastalar komorbit hastaliklari, preoperatif CA-
125 dlizeyleri, hemoglobin diizeyleri, uygulanan tedavi segenekleri, cerrahi sonrasi
histo-patolojik sonuglari, hastanede yatis siiresi ve postoperatif komplikasyonlar
acisindan karsilastirmali olarak incelenmistir.

Bulgular: 108 hastanin %47.6'si (n:49) primer sitorediiksiyon alan grup, %52.4'
(n:54) neoadjuvan kemoterapi sonrasl interval cerrahi alan grup olusturmaktaydi.
Neoadjuvan alan grup istatiksel olarak anlamli diizeyde daha fazla serdz histoloji
(p=0.04), ileri evre (p=0.002), lenf nodu diseksiyonu operasyonu (p=0.002), ve CA-
125 (p< 0.001) yiksekligi ile iliskiliydi. Hastalarin % 98.1'ine maksimal sitorediik-
siyon ve %1.9'una suboptimal cerrahi uygulandi. Neoadjuvan kemoterapi sonrasi
interval cerrahi alan grup ile primer sitorediksiyon alan grup arasinda operasyon
tipi, hastanede yatis stireleri, komorbidite ve yara yeri komplikasyonu agisindan is-
tatiksel olarak anlamli fark izlenmedi.

Sonug: Geriatrik yas grubundaki over kanseri hastalarinda maksimal sitorediiksi-
yon oranlari yiksekti. Neoadjuvan kemoterapi sonras! interval cerrahi alan grup ile
primer sitorediiktif cerrahi alan grub arasinda maksimal sitorediiksiyon ve postope-
ratif komplikasyonlar agisindan fark izlenmedi. Cerrahi sonuglari ve postoperatif
morbiditeyi en aza indirmek icin tersiyer merkezlerde jinekoloji onkoloji konusunda
spesifiklesmis merkezlerde hastalarin tetkik ve tedavi edilmesi 6nem tasiyabilir.

Anahtar Sozciikler: Geriatri, over kanseri, primer sitored(iktif cerrahi, neoadjuvan
kemoterapi, postoperatif komplikasyon

ABSTRACT

Objective: This study aimed to compare clinicopatolojic risk factors and postope-
rative morbidity of primary cytoreductive surgery and neoadjuvant chemotherapy
followed by interval cytoreductive surgery.

Study Design: Between January 2019 and January 2023, 103 cases who had ova-
rian cancer with patients evaluated retrospectively in two groups as primary cytore-
ductive surgery and neoadjuvant chemotherapy followed by interval cytoreductive
surgery. The cases in two groups were compared for comorbidities, CA-125 levels,
hemoglobin levels, types of surgery histopathological results, length of hospital stay
and postoperative complications.

Results: Of the 108 patients, 49 (47.6.5%) underwent primary cytoreductive surgery,

and 54 (52.4%) had neoadjuvant chemotherapy followed by interval cytoreductive
surgery. Compared with primary cytoreductive group, neoadjuvant group was asso-
ciated with significantly more serous histology (p=0.04), advanced stage (p=0.002),
lymph node dissection operation (p=0.002), and increased CA-125 (< 0.001). 98.1%
of the patients underwent maximal cytoreduction and 1.9% suboptimal surgery.
There was no statistically significant difference between the neoadjuvant group and
the primary cytoreduction group in terms of operation type, length of hospital stay,
comorbidity and wound complications.

Conclusion: The rates of maximal cytoreduction were high in ovarian cancer patients
in the geriatric age group. There was no difference between neoadjuvant chemothe-
rapy followed by interval surgery group and received primary cytoreductive surgery
groups in terms of maximal cytoreduction and postoperative complications.In order
to minimize surgical outcomes and postoperative morbidity, it may be important to
examine and treat patients in centers specialized in gynecology oncology in tertiary
centers.

Keywords: Geriatrics, ovarian cancer, primary cytoreductive surgery, neoadjuvant
chemotherapy, postoperative complication
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GiRiS

65 yas ve lzeri geriatrik yas grubu olarak tanimlanir. Geriatri
yas popilasyonu saglik hizmetlerinin artmasina paralel olarak
tim Dilinya’'da ve Ulkemizde hizla artmaktadir (1,2). GinimUz-
de yasli niifusun sayisinin artmasina bagli olarak over kanseri
olgularina daha sik rastlanmaktadir. Over kanser Diunya’da
jinekolojik kanserler arasinda 3. siklikta gortllr ve mortalite
orani jinekolojik kanserler arasinda ikinci siradadir (3). Over
kanserlerin ortalama gorilme yasi 63'dir ve siklikla 55-64
yas araliginda tani alirlar. Over kanseri tanisi alan hastalarin
%A47’sini 65 yas Ustl, %23 oraninda da 75 yas Uzeri hastalar
olusturmaktadir (4).

Geriatri yas grubunda gorilen over kanser hastalarinda uygu-
lanan tedavi segenekleri neoadjuvan kemoterapiyi takiben in-
terval cerrahi veya primer sitorediiktif cerrahi takiben gerekirse
uygulanan adjuvan kemoterapidir. Over kanserinde tedavi has-
taligin yayginligina, hastanin komorbiditesine ve performansi-
na goére belirlenir (5).

Geriatri yas grubunda hastalarin azalmig organ fonksiyonlari ve
siklikla eslik eden kronik sistemik hastaliklarindan oturu segi-
len tedaviden bagimsiz olarak cerrahi ve kemoterapinin birgok
zorluklar vardir (6,7). Bu yas grubunda hastalar malignitenin
gelistirdigi acil durum yaratan rahatsizliklar ve yan etkilerden
geng yas grubuna gore daha fazla etkilenirler ve organ fonksi-
yon bozukluklari daha sik g6zlenir. Geriatri yas grubunda over
kanseri tanisi konulan hastalar genellikle ileri evrede (evre lll-
[V) tani alirlar ve 5 yillik toplam sag kalim oranlari 70 yas Uzeri
hastalarda %20’nin altindadir (8).

Ulkemizde ve dlnyada geriatrik over kanseri olgulari ile cok az
saylda calisma bulunmaktadir ve bu yas grubu calismalarda
cogunlukla ihmal edilmektedir. Artan geriarik niifus nedeniyle
over kanseri hastalarina uygulanan tedavi yaklagimlari bu yas
grubunda giderek énem kazanmaktadir. Bu galismanin ama-
ci over kanseri tanisiyla jinekolojik onkoloji cerrahisi kliniginde
tetkik ve tedavi edilen geriatrik hastalarin demografik verilerini,
uygulanan tedavi segeneklerini, patoloji sonuglarini ve hasta-
nede yatis stirelerini degerlendirmektir.

GEREGLER VE YONTEM

Ankara Bilkent Sehir hastanesi ve Zekai Tahir Burak Egitim ve
Arastirma Hastanesi jinekolojik onkoloji klinigine 01.03.2019-
01.03.2023 tarihleri arasinda geriatrik yas grubunda over kan-
seri olgularini igeren retrospektif calismamizin etik kurul onayi
alinmistir (No:E2-23-4275). Over kanseri tanisiyla tetkik ve
tedavi edilen toplam 285 hastanin kayitlari retrospektif olarak
incelendi. Calismaya; epitelyal, germ ve seks kord hicreli
hiicreli over kanseri tanisi alan 65 yas ve Uzeri hastalar dahil
edildi. 65 yas alti over (epitelyal, germ ve seks kord hiicreli )
kanseri tanisi alanlar, borderline over timor tanisi alan, daha
once baska bir malignite tanisi ile tedavi edilen, cift primer
kanser tanisi alan ve dlizenli takiplere gelmeyen hastalar ¢a-
lisma disi birakildi. Hastalardan girisimsel radyoloji bolimiinde
ultrasound egligininde tri-cut  yéntemi ile biyopsi veya ince
igne aspirasyon biyopsisi yontemi ile batin sitoloji alinarak over
kanser tanisi alan hastalar neoadjuvan kemoterapi verildi.
Bu hastalara cerrahi operasyon 6ncesi 3-4 kiir karboplatin ve
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paklitaxel kemoterapi tedavisi verildikten sonra interval cerra-
hi uygulandi. Neoadjuvan kemoterapi aldiktan sonra progre-
sif hastalik nedeniyle cerrahi tedavi icin uygun olmayan veya
cerrahi tedaviyi kabul etmeyen 16 hasta calisma disi birakildi.
Kalan 103 hasta 2 grupa siniflandiriidi. Neadjuvan kemotera-
pi sonras! interval cerrahi grubu (n:49) ve pirimer sitoreduiktif
cerrahi (n:54) grup olarak kategorize edildi. Yas, demografik
o6zellikler, timarin histopatolojik incelemesi, evre, preoperatif
hemoglobin diizeyi, Ca-125 diizeyi, neoadjuvan tedavisi alip
almadigi, adjuvan tedavi alip almadigi, hastanede yatis stresi,
postoperatif yara yeri enfeksiyonu gelisip gelismedigi, sekon-
der sGtdr atilip atiimadigi ve komorbit hastaliklari (diyabetes
mellitus, hipertansiyon, koroner arter hastaligi, kronik akciger
hastaliklari, kronik bébrek hastaliklari ) kaydedildi. Hastalar
2018 Uluslararas! Jinekoloji ve Obstetri Dernegi (FIGO) over
kanseri evreleme sistemine gére evrelendirildi (9). Cerrahi ge-
ciren tim hastalara operasyondan 30 dak 6nce profilaktik an-
tibiyoterapi uygulandi. Postoperatif 30 giin stiresince insizyon
hattinda akinti, kizariklik gibi semptomlarla bagvuran, yara yeri
acllan, kiltirde yara yerinde enfeksiyonu olan hastalar cerrahi
yara yeri komplikasyonu olarak tanimlandi. Operasyonunda en
fazla total abdominal histerektomi, bilateral salpingooferekto-
mi, total omentektomi ve bilateral pelvik paraaortik lenf nodu
diseksiyonu yapilanlar mindr cerrahi operasyon grubu olarak
kabul edildi. Bu islemlere ek olarak intraabdominal yapilan cer-
rahi girisimlerin (splenektomi, pankreatektomi, kardiofrenik lenf
nodu diseksiyonu, karacier metastetektomi, ince bagirsak,
kolon rezeksiyonu ve anastomozlari ) bulunmasi major cerrahi
operasyon grubu olarak tanimlandi. Operasyon bitiminde gézle
gorilen rezidi timdr yok ise maksimal sitorediiksiyon (Ro), R
1< 1 cm ise optimal sitoredliksiyon ve R2 11 ¢cm ise suboptimal
sitorediksiyon olarak tanimlandi. Hastalarin klinik ve patolojik
verileri hastanenin elektonik veri tabanindan ve hasta dosyala-
rinda elde edildi.

istatistik analiz

istatiksel analiz igin SPSS 25.0 versiyon yazilimi kullanild.
Verilerin normal dagilima uygunlugu histogram, olasilik grafik-
leri ve Kolmogorov-Smirnov testi ile degerlendirmistir. Sayisal
degiskenler say! ve yiizde olarak belirtildi. Sayisal degiskenler
ortalama [ standart sapma ve ortanca (minimum- maksimum )
olarak sunuldu. Surekli degiskenlerin analizinde Mann-Whitney
U testi kullanildi. Kategorik degiskenleri analiz etmek igin chi
square testi uygulandi. Anlamhlik diizeyi P<0.05 olarak kabul
edildi.

BULGULAR

Calismaya kayitlarina ulagtigimiz 65 yas ve (izeri over kanseri
tanisi olan 103 hasta dahil edilmistir. Tiim kohortun kliniko-pa-
tolojik 6zellikleri Tablo 1 de sunulmustur. Hastalarin medyan
yas ortalamasin 71.2 (65-82) olarak bulundu. Hastalarin ba-
kildiginda 92 (%89.34 )'si yuksek dereceli seréz karsinom, 6
(%5.9)'s1 seks kord hiicreli karsinom, 2 (%1.9)’si dusuk gradeli
serdz karsinom, 2 (%1.9)’si mikst htcreli karsinom ve 1 (%1 )’i
musindz karsinom histopatolojik tanisina sahipti. Tim kohortun
% 90 (%87.4)"1 ileri evre (evre 3-4)'idi. Hastalarin %51.5 (n:53)'i
evre 3C olarak saptandl.
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Table 1: Calismaya dahil olan hastalarin kliniko-patolojik 6zellikleri

Karakteristik Degerler
Yas (ortalama, yil)* 71.23+£5.21
Hemoglobin (gr/dl)* 12+1.54
Ca-125 (U/ml)¥ 808.8 £ 13282.26
Hastanede yatis siiresi (glin)¥ 9.34+4.98
Histopatoloji n (%)

Yuksek dereceli ser6z karsinom* 92 (% 89.3)
Distik dereceli ser6z karsinom* 2 (%1.9)
Musin6z karsinom* 1 (%1)
Mikst hiicreli karsinom* 2 (%1.9)
Seks-kord hiicreli karsinom* 6 (%5.9)
FIGO evre 2018

1a* 4 (%3.9)
1b* 2 (%1.9)
1c2* T e
1c3* T e
2a* 2 (%1.9)
Jb* 3 (%2.9)
3a1.2* 3 (%29
3b* 2 (%2.9)
3c* 53 (%51.5)
4a* 1 (1)
4b* 31 (%30.1)
Komorbit hastahklar*

Diyabetes Mellitus* 37 (%35.9)
Hipertansiyon* 67 (%65)
Koroner Kalp Hastaligr* 10 (%9.7)
Akciger Hastahgr* 6 (%5.8)
Bobrek Hastaligr* 4  (%5.8)
Lenf nodu yapilmis* 78 (%75.7)
Adjuvan tedavi verilmig* 98 (%95.1)
Yara yeri enfeksiyonu* 7 (%6.8)
Sekonder siitlirasyon® 8 (%7.8)

*Degerler ortalamaztstandart sapma olarak verilmistir.
*Degerler n (%) olarak verilmistir.
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Neoadjuvan alan grup istatiksel olarak anlamli diizeyde daha fazla ser6z histoloji, ileri evre, lenf nodu diseksiyonu operasyonu ve
ca-125 yliksekligi ile iligkiliydi (Tablo 2).

Table 2: Neoadjuvan kemoterapiyi takiben interval cerrahi uygulanan grup ile primer sitoredliktif cerrahi gegiren grubun Klini-

ko-patolojik dzelliklerinin karsilagtirmasi
Klniko-patolojik 6zellikler I
Neoadjuvan kemoterapi takiben | Primer sitorediiktif P degeri
interval cerrahi grup cerrahi grup
(n=54) (n=49)
Histopatolojik tip
Seroz 53 1 0.04*
Nonseroz 1 6
Evre
Erken Evre ( 1-2) 1 12 0.002*
Geg Evre( 3-4) 53 37
Lenf nodu yapilmis
Evet 34 44 0.002*
Hayir 20 5
Lenf nodu metastazi
Evet 17 28 0.008*
Hayir 37 21
Operasyon tipi
Minor operasyon 30 32 0.210
Major operasyon 24 17
Yara yeri enfeksiyonu
Evet 4 3 0.55
Hayir 50 46
Hastanede yatis (ortalama, 9.845.4 8.7+4.4 0.44
giin)
Ca-125 1277.67+1721.98 292.1+515.9 <0.001*

*p<0.05 istatiksel anlamlidir.

Primer sitorediiktif cerrahi grubunda istatiksel olarak anlamli lenf nodu metastazi bulundu. Hastalarin 77 (%74.7)'sinde en az bir
medikal komorbidite saptandi. Tim kohortun %47.6’s1 (n:49) primer sitoredUksiyon cerrahi alan grup, %52.4°l (n:54) neoadjuvan
kemoterapi takiben interval cerrahi alan grup olusturmaktaydi (Tablo 2). Hastalarin % 98.1'ine (n:101) maksimal sitoredtiksiyon
ve %1.9'una (n:2) suboptimal cerrahi uygulandi. Hastalarin % 60.2'sine (n:62) mindr cerrahi ve %39.8'ine (n:41) major cerrahi
operasyon uygulandi. Ttim kohortta cerrahi yara yeri komplikasyonu 7 (%6.8) olarak saptandi. Tim kohortun hastanede yatis
suresi 9.34 14.98 giin olarak bulundu. Neoadjuvan grup ile primer sitoredlksiyon grubu arasinda operasyon tipi, hastanede yatis
stireleri, komorbidite ve yara yeri komplikasyonu agisindan istatiksel olarak anlamli fark izlenmedi.
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Tiirkiye istatistik kurumunu verilerine gére yasl nifus orani-
nin 2023 yilinda %10.2, 2050 yilinda ise %20,8'e ylkselecegi
belirtilmistir (10). Nifus yaslanmasi arttikca ileri yaglarda over
kanseri saptanma orani artmaktadir. lleri yasin over kanseri
hastalarinda morbidite ve mortalitede kétii bagimsiz prognostik
faktdr oldugu yapilan ¢aligmalarda gésterilmistir(11,12).

Deng ve arkadaslari over kanserine sahip 65 yas ve iizeri has-
talarda yiiksek histolojik dereceli timor, kdtl performans durum
ve suboptimal cerrahi oraninin gen¢ yas hastalara gére daha
sik oldugunu bildirmiglerdir (13). Benzer bagka bir calismada,
Gottwald ve arkadaglari 70 yas Ustii geriatrik over kanseri has-
talarin tani aninda ileri evre oldugunu ve tedavilerinde daha az
radikal cerrahi uygulandigini bildirmiglerdir (14). Diger taraftan
Ben-Ami ve arkadaslar 70 yas Usti over kanseri hastalarinda
ileri evre saptanma orani ve operasyon sonunda maksimal si-
toredliksiyon saglama oraninin geng yasa grubuna gore fark
olmadigini bildirmislerdir. Yasin tek basina postoperatif komp-
likasyonlar ve cerrahi sonuglar igin zayif bir prediktér oldugunu
ve cerrahiye engel olmadigi vurgulamiglardir (12) (15).

Over kanserlerinin en sik gorilen histolojik tipi epitelyal hlcre-
lerden kaynaklanir. Epitelyal over kanserlerinin en sik gérlen
histopatolojik tipi ise ylksek dereceli serdz karsinom olup orani
%50'dir. Diger tipler, dusik dereceli seroz karsinom (%10), en-
dometroid karsinom (%10), musindz karsinom (%10) ve clear
cell karsinomlar (%5)'dir. Geri kalan kismini seks kord stromal
timorler (%5-8) ve germ hiicreli timarler (%3-5) olusturur (16).
Calismamizda en sik gorilen over kanseri histopatolojik tipi
yuksek dereceli serdz karsinomdur 92 (%89.3).

Cerrahi alan enfeksiyonlari postoperatif morbidite ve mortali-
teyi arttirmasinin yanisira hastanede yatis suresini etkilemesi,
tekrar hastaneye bagvurma sikligini arttirmasindan 6tird Glke-
nin saglik harcamalarini arttirarak ilke ekonomisine de negatif
etkisi bulunmaktadir. Falandry ve arkadaglarinin yaptigi 70 yas
ve (izeri necadjuvan kemoterapi alip interval cerrrahi yapilan
over kanseri hastalarinda yara yeri enfeksiyonu ve diger perio-
peratif komplikasyon oranlarin primer sitorediktif cerrahi gruba
istatiksel olarak anlaml dizeyde disuk oldugunu bildirmis-
lerdir(12). Calismamizda neoadjuvan yapilan grup ile primer
cerrahi yapilan grup arasinda yara yeri enfeksiyonu agisindan
istatiksel olarak anlamli iliski saptanmamistir.

Coleridge ve arkadaslarinin yaptigi meta-analizde neoadjuvan
kemoterapi alan grupta primer sitorediiktif cerrahi yapilan gru-
pa gore daha az major cerrahinin uygulandigi ve operasyon
suresinin daha kisa oldugu bildirilmistir (17). Machida ve arka-
daglarinin yaptigi meta-analizde de benzer olarak neoadjuvan
kemoterapi alan grupta primer sitorediiktif cerrahi yapilan grup-
ta daha kisa operasyon slresi ve daha az major operasyon
(daha az intestinal organ rezeksiyonu) saptamislardir(18). Bu-
nunla birlikte, Filippova ve arkadaslarinin yaptigi ¢alismada ge-
riatrik yas grubu hastalar arasinda neadjuvan sonrasi interval
cerrahi yapilan grup ile primer sitoredUktif cerrahi gegiren grup
arasinda maksimal sitoredilksiyon oranlari arasinda istatiksel
fark izlenmemistir (5). Calismamizda geriatrik yas grubunun
%87.4’Uinn ileri evre (evre3-4 )'de oldugu saptandi ve bunlarin
% 98’ ine maksimal sitorediksiyon operasyonunun saglandig
bulunmustur. lleri yas (165 ) hastalarda neadjuvan alan grup
ile primer sitoreduktif cerrahi yapilan grup arasinda maksimal
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sitorediksiyon agisindan anlamli fark saptanmamistir. Bunun
sebebi olarak operasyonun jinekolog onkoloji biriminin bulun-
dudu tersiyer merkezde yapiimig olmasi éne sirilebilir.

CA-125, MUC16 geni tarafindan kodlanan tlimdr belirtecidir. Bu
belirtegler over kanserlerinde tlimorin yayginhigini, malignite
tedavisine cevabi ve nikst degerlendirmede kullanilir. CA-125
sensivite ve spesifitesi malignite icin diguktdr. Benign jineko-
lojik rahatsizliklar (adenomyozis,endometriozis, pelvik inflama-
tuar hastaliklar), gebelik gibi durumlarda serum diizeyi yukse-
lebilir (19). Bu ¢alismada neoadjuvan kemoterapi alan grupta
CA-125 degerleri primer sitorediktif cerrahi grubuna gore ista-
tiksel olarak anlamli yliksek bulunmustur. Hasta sayisinin kisitli
olmasi, kisa izlem stresi ve tek merkez olmasi ¢alismanin limi-
tasyonlaridir. Avantajlari ise dlkenin gesitli bolgelerinden gelen
hastalarin tedavi edildigi referans hastane olmasidir.

SONUG

Nufus yaslanmasina bagli olarak Glkemizde ileri yas nifis sa-
yisi artmaktadir ve ileri yas grubunda saptanan over kanseri
hasta sayisi artmaktadir. Calismamizda maksimal sitorediksi-
yon ve postoperatf cerrahi komplikasyon orani agisindan neoa-
djuvan grubu ile primer sitorediiktif cerrahi grubu arasinda fark
saptanmamustir. lleri yas bu hastalar igin cerrahi tedaviye engel
olmamalidir. Bu yas grubunda over kanseri nedeniyle yapila-
cak operasyonunu maksimal sitoredliktif cerrahinin yapilabile-
cegi jinekolog onkologlarin ameliyat eslik edecedi merkezlerde
yapilmasi gerektigini 6neriyoruz.
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Amag: Antenatal bakima ulasamayan siginmaci gebelerin maternal ve neonatal

sonuglarinin degerlendirilmesi amaglanmistir.

Metod: Bu galismada bir egitim ve arastima hastanesi dogum salonuna Ocak
2013-Ocak 2015 tarihleri arasinda yatirilan ve gebeligi boyunca takip almayan 202
Suriyeli siginmaci gebe dahil edildi. Demografik, maternal ve neonatal sonuglari
degerlendirildi.

Bulgular: Katilimcilarin ortalama yasi 23,9+ 4,8, medyan gravida sayis! 3 ve med-
yan parite sayisi 1 idi. Gebelerin laboratuvar degerlerinin ortalamasi sirasiyla he-
moglobin 11,3 g/dI, ferritin 15,1 ng/ml, vitamin B12 179,5 pg/ml, demir 57,1 mcg/dl,
folik asit 10 ng/ml, 25 hidroksi D (25 OH D) vitamin 6,6 ng/ml'dir. Gebelik komplikas-
yonlarina bakildiginda ; %19,2'sinde oligohidramnios, %3'iinde gebelik haftasina
gore disik dogum agifigi , %2'sinde anhidramnios, %1,5'inde intrauterin biyime
kisitliigr gorulmstir. Yenidoganlarin ortalama dogum haftasi 38, dogum agirligi
ortalamasi 3096 gr ve boy ortalamasi 48,9 cm idi. Yenidoganlarin tglinde polisi-
temi tespit edildi.Yenidoganlarda tespit edilen anomaliler; noral tiip defekti (n=1),
hipoplastik sol kalp sendromu(n=1), duodenal atrezi(n=1), hidrosel(n=1), ambigus
genitale(n=1), anensefali(n=1), fasial paralizi(n=1) ve 6zofagus atrezi(n=1) idi. Has-
talarin gebelik sayisi arttikga hemoglobin, ferritin ve folik asit degerlerinin referans
degerlerine gore anlamli olarak azaldigi (sirasiyla p=0,036,p=0,012,p=0,044), demir
degeri diisik olanlarin 1. ve 5. dakika Apgar skorunun anlamli olarak daha diisiik
oldudu saptanmistir (sirastyla p<0,001, p=0,002). 25 OH D vitamin degeri ile ultra-
sonla dlclilen femur uzunlugu ve dogum boyu arasinda anlamli pozitif korelasyon
oldugu tespit edilmistir (sirasiyla p=0,020, p=0,050).

Sonug: Siginmaci gebelerde antenatal donemde yeterli bakim alinmamasina bagli
olarak gebelik komplikasyonlari ve olumsuz neonatal sonuclar siklikla gértilmek-
tedir. Yetersiz antenal bakim hizmetinin maternal ve fetal etkileri izerine hastalar
bilgilendirilmeli, saglik hizmetine kolayca ulagmalari saglanmalidir.

Anahtar Kelimeler: Miilteci, antenatal bakim, perinatal sonug, yenidogan sonug

ABSTRACT

Objective: We aimed to evaluate the maternal and neonatal outcomes of refugee
pregnant women who could not reach antenatal care.

Study Design: In this study, 202 refugee pregnant women who were hospitalized
in the delivery room of a training and research hospital between January 2013 and
January 2015 and were not followed up during their pregnancy were included. De-
mographic, maternal, and neonatal outcomes of Syrian refugee pregnant women
were evaluated.

Results: The mean age of the participants was 23.9+4.8 years, the median number
of gravida was 3, and the median parity number was 1. The mean laboratory values
of pregnant women were as follows; hemoglobin 11.3 g/d|, ferritin 15.1 ng/ml, vitamin
B12 179.5 pg/ml, iron 57.1 mcg/dl, folic acid 10 ng/ml, and 25 hydroxy D vitamin (25
OH D) 6.6 ng/ml. Oligohydramnios was detected in 19.3% of the patients, low birth
weight for gestational age in 3%, anhydramnios in 2%, and intrauterine growth retar-
dation in 1.5%. The mean birth week of the newborns was 38, the mean birth weight
was 3096 g, and the mean height was 48.9 cm. Polycythemia was observed in three
of the newborns. Anomalies detected in newborns; neural tube defect (n=1), hypop-
lastic left heart syndrome (n=1), duodenal atresia (n=1), hydrocele (n=1), ambiguous
genitalia (n=1), anencephaly (n=1), facial paralysis (n=1) and esophageal atresia
(n=1). As the number of pregnancies of the patients increased, hemoglobin, ferri-
tin, and folic acid values decreased significantly compared to the reference values
(p=0.036, p=0.012, p=0.044, respectively), and the 1st and 5th minute Apgar scores
of those with low iron values were found to be significantly lower(p=0.000, p=0.002,
respectively). In addition, there was a significant positive correlation between the 25
OH vitamin D value and the femur length measured by ultrasound and birth length
(p=0.020, p=0.050, respectively).

Conclusion: Pregnancy complications and adverse neonatal outcomes are frequent-
ly seen in refugee pregnant women due to insufficient care in the antenatal period.
Patients should be informed about the maternal and fetal effects of inadequate ante-
natal care, and they should be provided with easy access to health services.

Keywords: Refugee, antenatal care, perinatal outcome, neonatal outcome
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GiRiS

Tiirkiye'de siginmaci olarak barinan Suriyelilerin saglik durum-
lari ve saglik gereksinimlerinin uygun bigimde kargilanmasi 6-
nemli bir halk sagligi sorunudur. Milteci olarak yagamak, barin-
ma, is, yiyecek ve saglik hizmeti eksikligi ve dil engelleriyle ilgili
olmak uzere bir cok problemle iligkilidir. Bu sorunlar nedeniyle
multeciler Greme sagligi sorunlari agisindan dezavantajl grup-
ta yer almaktadir (1). Milteci kamplarindaki kadin saghg ile
ilgili hizli degerlendirmeler kadinlarin %23 Gniin Greme sagligi
hizmetleri hakkinda habersiz olduklarini gdstermektedir, %28
plansiz gebelik yasamakta oldugunu ve %17 sinin gebelik igin
antenatal bakima ulagamadi§ini gostermektedir (2).

Dinya Saglik Orguti (DSO)’nlin yeni modeli antenatal bakima
gelen gebeleri sadece rutin antenatal bakim gereken gebeler
ve bazi 6zel saglik durumlari ve risk faktorleri nedeni ile 6zel
bakim gerektiren gebeler olarak iki gruba ayirmaktir. llk gruba
giren gebelere standart dort kez antenatal muayene dnerilmek-
te, bu muayenelerde sadece gebe muayenesi ve amaca yone-
lik testler uygulanmaktadir. Bu antenatal bakim siireci ; birinci
izlemin gebeligin ilk 14 haftasi igerisinde, ikinci izlemin 18-24.
haftalar arasinda, tgiinci izlemin 30-32. haftalar arasinda ve
dérdincl izlemin 36-38.haftalar arasinda yapilmasini kapsar.
Bu ziyaretlerle, gebelik komplikasyonlari ve fetal anomaliler er-
ken dénemde tanimlanir ve gerekirse mudahale edilerek anne
ve bebek dltimleri engellenebilir (3, 4).

Tim diinyada her yil yaklasik 600,000'den fazla kadin gebelik
ve dogum komplikasyonlari nedeniyle yagamini yitirmektedir.
Geligmis Ulkelerde gebelik siresince en az bir kez izlem alan
gebe orani %98.0 iken, az gelismis (lkelerde bu oran %65'e
kadar dlismektedir. Bu oran miiltecilerde daha dugtktdr. Tir-
kiye’de gerceklestirilen bir ¢alismada miiltecilerin %99'unun
diizenli antenatal bakim almadigi tespit edilmistir (5).

Yeterli seviyede dogum dncesi bakim alamayan gé¢gmen kadin-
larin maternal ve fetal olumsuz sonuglar agisindan riskli oldugu
tespit edilmistir. Erken dogum, postpartum kanama, perineal
travma, pospartum depresyon ve sezaryen ile dogum oranlari-
nin artmasinin yanisira fetal mortalite ve digtik dogum agirligi
bu kadinlarda oldukga fazla gortimektedir (6).

Bu calismanin amaci Suriyeli siginmacilarin antenatal bakim
almamalarinin maternal ve neonatal sonuglara etkisi olup ol-
madigini belirlemektedir. Bu nedenle dogum salonuna yatiri-
lan antenatal takip almayan Suriyeli gebelerde, yatis anindaki
labaratuar degerlerine gére maternal ve neonatal sonuglarini
belirlemeyi planladik.

GEREGLER VE YONTEM

Bu retrospektif calismanin galisma grubunu, bir egitim arastir-
ma hastanesi dogum salonuna Ocak 2013- Ocak 2015 tarihleri
arasinda yatirilan ve gebeligi boyunca antenatal bakim alma-
mis 202 Suriyeli gebe olusturmustur. Calisma Kegidren Egitim
Aragtirma Hastanesi Etik Komitesi tarafindan onaylanmistir
(B.10.4.1ISM.4.06.68.49/). Diglama kriterleri; Turkiye'de veya
kendi Ulkesinde antenatal takip almasi veya gebeligi sirasinda
herhangi bir nedenle hastanede yatirilarak takip edilmesi ve
kronik bir hastaligi bulunmasidir.
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Calismanin degiskenleri; Saglik Bakanhgi terciiman hatti veya
hastane terclimani vasitasiyla kayit altina alinan yas, gestas-
yonel hafta, gravide, parite, abortus, yasayan bebek sayisl,
daha énceki dogum sekilleri, dilatasyon/kiiretaj sayilari, repro-
duktif dykd, membran riptlri durumu, Rh uygunsuzlugu varli-
g1, gebelikteki hipertansif hastalik varligi, gestasyonel diyabet
durumu, kronik hastalik varligi, dogum 6zelliklerine ve yenido-
gan ozelliklerine iliskin degiskenlerdir. Reproduiktif dykiide on-
ceki gebelikte intrauterin 610 fetus, postpartum 61U fetus durumu
sorulmustur. Bu degiskenleri takiben gebelere fizik, obstetrik ve
sonografik muayene yapilmistir. Sonografik muayenede pre-
zentasyon, amniyon sivi miktari ve Biperietal Diameter (BPD),
Abdominal Circumference (AC), Femur Length (FL) dlgumleri
milimetre cinsinden ve ultrasonda karsilik geldigi gebelik haf-
tasi olarak kaydedilmistir. Dogum salonuna kabulin ardindan
gebelerden tam kan sayimi, karaciger ve bobrek fonksiyon test-
leri, ferritin, demir, demir baglama kapasitesi, vitamin B12, folik
asit, 25 hidroksi D vitamini (25 OH D) vitamin tetkikleri analiz
edilmistir. Referans aralidi igin alt diizeyler hemoglobin (Hb)
icin 11g/dl, ferritin icin 10 ng/ml, vitamin B12 igin 200 pg/ml,
demir igin 28 mcg/dl, folik asit i¢in 3 ng/ml, 25 OH D vitamin
icin 10 ng/ml nin altindaki degerler olarak alinmistir(7). Dogum
ozelliklerine iliskin degiskenler; dogum sekilleri, dogumda am-
niyon sivisindaki mekonyum durumu, vajinal dogum yapanla-
rin epizyotomi durumlari ve sezaryen dogum endikasyonlari
idi. Yenidogan 6zelliklerine iliskin degiskenler; cinsiyet, dogum
agirhigi ve boyu, 1. ve 5. dk Apgar skorlari, morbidite durumlari,
konjenital anomali durumlaridir.

istatistiksel Analiz

Veriler SPSS 21.0 istatistik paket programi araciligiyla de-
gerlendirilmistir. Tanimlayici istatistikler, ortalama ve standart
sapma, ortanca (minimum-maksimum), sayi ve yizde dagilimi
olarak sunulmustur. Degiskenler arasindaki iligkiler Bagimsiz T
Testi ve Pearson korelasyon testi ile analiz edilmistir. Istatistik-
sel anlamlilik degeri p<0.05 olarak kabul edilmigtir.

BULGULAR

Calismaya dahil edilen 202 gebenin sosyo-demografik dzel-
likleri ve dogum sonuglari Tablo 1’ de gdsterildi. Katilimcilarin
sosyodemografik Ozelliklerinin ortalama degerleri; yas 23,9,
medyan gravida 3 ve medyan parite 1 idi. Obstetrik kompli-
kasyonlarina bakildiginda ; oligohidramnios (%19,2), gebelik
haftasina gére distik dogum agirligi(%3) ,anhidramnios (%2),
intrauterin byime kisitlihgr (%1,5), makrozomik fetus (%1,5)
olarak bulundu., Yenidoganlarin %55,9'u erkek, dogum agirligi
ortalamasi 3096 gr,boy ortalamasi 48,9 cm idi. Dogum sekilleri
ve sezaryen endikasyonlari da Tablo 1°'de gésterilmigtir.

Yenidogan sonuglari ise polistemi (n=3), noral tiip defekti (n=1),
hipoplastik sol kalp (n=1), duodenal atrezi (n=1), hidrosel (n=1),
ambigius genitalya (n=1), anensefali (n=1), ve dzefagus atrezi
(n=1) seklinde idi. Hastalara ait ortalama hemoglobin, ferritin,
vitamin B12, demir, 25-OH D vitamini, folik asit degerlerine ba-
kildi§inda ise; hemoglobin 11,3 g/dl, ferritin 15,1 ng/ml, vitamin
B12 179,5 pg/ml, demir 57,1 mcg/dI, folik asit 10 ng/ml, 25-OH
D vitamin 6,6 ng/ml idi. Bu labaratuar parametreleri hastalarin
gecirdigi gebelik sayisina gore de karsilastirildi. kiyaslandigin-
da; multiparlarin labaratuar parametrelerine karsilik ilk gebeligi
olan hastalarin ortalama hemoglobin degderi (11,2'ye karsilik
11,7, p=0.036), ferritin (13,1’ karsilik 18,9,p=0.012), folik asit
(9,5°a karsilik 11,1, p=0.044) olarak bulundu.



Tablo 1. Olgularin demografik dzellikleri ve obstetrik sonuglari
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Tam katilimcilar (n=202)

Yas (yil) 23,944,8
Gravida 3(1-9)
Parite 1(0-8)
Dilatasyon / kiretaj 0 (0-1)
Abortus 0 (0-4)
Yasayan 1 (0-8)
Obstetrik komplikasyon olmayan 145 (%71,8)
intrauterin biyime kisithlig 3 (%1,5)
Gebelik haftasina gore disik dogum agirhg 6 (%3)
Oligohidramnios 39 (%19,2)
Anhidramnios 4 (%2)
Polihidramnios 1 (%0,5)
Makrozomi 3(%1,5)
Ablasyo plasenta 1 (%0,5)

Vajinal dogum

Spontan 135 (%67,6)
Haricte dogum 1 (%0,5)
Sezaryen endikasyonlari
Gegirilmis sezaryen oykusl 24 (%12)
Akut fetal distres 19 (9,4)
Bas-pelvis uyumsuzlugu 7 (%3,5)
ilerlemeyen eylem 5 (%2,5)
Transvers 5(%2,5)
Makat prezentasyon 4 (%2)
Makrozomi 1 (%0,5)
Yiz gelis 1 (%0,5)

Degerler ortalama +/- standart sapma, ortanca (minimum maksimum), sayi (ytizde) olarak verildi.

Demir degerleri normal olanlar ile referans degerin altinda olanlarin yas, gravida, parite, dogum haftasi, 1 ve 5. dakika Apgar
skorlari, dogum agirligi, boy karsilastiriimasi yapildi ve Tablo 2'de gdsterildi. Yas, gravida, parite, gebelik haftasi, dogum agirligi,
dogum boyu arasinda anlamli fark izlenmezken; 1. ve 5.dakika Apgar skorlari demir degeri referans degerin (28 mcg/dl) altinda
olanlarda anlamli olarak diistik bulunmustur (sirasiyla 8,5'e karsilik 9,p=0.000, 9,5'e karsilik 9,7, p=0.002).

Tablo 2. Demir degerleri normal olanlar ve dislk olanlar arasinda ile yas, gravide, parite, dogum haftasi, 1.dakika Apgar skoru,
5.dakika Apgar skoru, dogum agirligi, dogum boy degiskenlerinin karsilastiriimasi

Demir disik (n=31) Demir normal (n p degeri
=171)
Yas 25+5,8 23,7 +6,1 .255
Gravide 2,6+1,3 2,3£1,6 333
Parite 1,5+1,2 1,2+0,8 319
Gebelik haftasi 38,5+ 1,1 38,3+ 2,1 .652
1. dakika Apgar skoru 8,5+0,5 9+1,5 <0,001
5. dakika Apgar skoru 9,5+0,5 9,7t 1,5 .002
Dogum agirlig 3091,8 £519,9 3122,3+464,1 .761
Dogum boyu 48,8+ 2,4 49,3+1,8 313

Degerler ortalama +/- standart sapma olarak verildi.

Bagimsiz T Testi uygulandi.
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25-OH D vitamininin dogum agirligi, dogumdaki boy, maternal
B12, ferritin, demir, folik asit, FL mm degerleri ile korelasyonu
incelendiginde; 25 OH D vitamin degeri ile ultrasonla dlglen
femur uzunlugu ve dogum boyu arasinda anlamli pozitif kore-
lasyon oldudu tespit edilmistir(sirasiyla p=0.020, p=0.050).

TARTISMA

Calismamizda antenatal bakim almayan Suriyeli siginmaci ge-
belerin verilerini degerlendirerek maternal ve neonatal sonug-
larini gikarmayi planladik. Yeterince antenatal bakim hizmeti
alamayan siginmaci gebelerin olumsuz maternal ve neonatal
sonuglar agisindan risk altinda oldugunu tespit ettik.

Dogum yapan kadinlarin %82’sinin, gebelik sirasinda en azin-
dan bir kez dogum 6ncesi bakim aldigi tahmin edilmektedir (8).
DSO asgari olarak gebelik sirasinda dort kez ziyaret onerir ;
ancak, gogu ylksek gelirli tilkelerde, daha gok ziyaret standart
olarak sunulmaktadir (9). Sanayilesmis Bati Ulkelerinde saglik
hizmetlerine genis kapsamli erisime ragmen, goé¢men olma-
yan kadinlar ile karsilastirldiginda gebelik sirasinda daha az
kontrole gitme egiliminde olduklari tespit edilmistir (10, 11).
Sistematik bir derlemede, bu Batili olmayan go¢men kadinlar
arasinda antenatal bakima erismede engelin en sik sebebinin
dil yetersizligi ve saglik sistemlerine iligkin bilgi eksikligi oldugu
tespit edilmistir (12). Multiparite, plansiz gebelik, dogum 6ncesi
bakimin gereksiz olarak algilanmasi, sosyoekonomik sikintilar
bireysel engel olarak degerlendiriimekle beraber belgesiz gog-
menler igin, yetki ve sigorta eksikligi sagliga erisim icin dnemli
engeller olarak bulunmustur (13). Bir literatiirde, Small ve ark.
gécmen kadinlarin bakis agisindan bakimla ilgili beklentilerini
degerlendirmis ve gdgmen kadinlarin gé¢gmen olmayan kadin-
larla ayni diizeyde bakim almayi beklediklerini bulmuslardir an-
cak, bu galismaya gére gd¢men kadinlar beklentilerini daha az
siklikta yerine getirilebilmiglerdir (14).

Muilteciler gog ettikleri lke ne kadar giivenli olursa olsun sos-
yal, fiziksel ve psikolojik sorunlarla karsl karsiya kalmaktadir.
Kadinlar ve gocuklar bu sorunlardan en gok etkilenen gruplar-
dir. Ozellikle erken-orta addlesan donemdeki gebeliklerin art-
mis olumsuz gebelik sonuglari agisindan riskli oldugu gosteril-
mistir. TUrkiye’de yapilan bir calismada geng yastaki gebelerin
antenatal bakim programlarina katilimlarinin daha az oldugu
gosterilmistir (6). Daha dnce yapilan bir ¢alismada siginmaci
gebelerin yas ortalamasi 24, Erenel ve ark. nin yapmis oldugu
baska bir calismada ise 25,2 olarak bulunmustur (6, 15). Bi-
zim ¢alismamiza alinan gebelerin yas ortalamasi ise 23,9 idi.
Egitim dlzeyi, sosyal yasam ve din gibi gesitli faktorler gebelik
yasini etkileyebilir. Bu durum savas ortamindan geng yastaki
kadinlarin daha gok etkilendiginin gostergesi olabilir.

Calismalar gégcmenlerdeki sezaryen dogum icin en yaygin en-
dikasyonlarin tekrarlayan sezeryan, dogum eyleminde ilerleme-
de basarisizlik / distosi, fetal sikinti ve bas-pelvis uyumsuzlugu
(CPD) oldugunu gdstermektedir (16, 17). Gd¢men kadinlar
arasinda yiksek sezaryen oranlarini agiklamak icin potansiyel
katkida bulunan bir ok faktor tespit edilmistir; ancak kanitlar
yetersizdir (18). Bunlar gé¢gmen kadinlarin fiziksel ve psikolojik
saglik, sosyal ve kiltirel durumlari ve maternal bakim kalitesini
icermektedir. Alici (ilkede kalinan stire ve gé¢ siniflandiriimasi
da kadinlarin sezaryen riskini etkiliyor gorinmektedir. Literatur
aragtirmasi gé¢men kadinlarda preeklampsi ya da plasental
komplikasyonlar gibi faktorler nedeniyle daha fazla sezaryen
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gerektigine dair tutarl bir kanit olmadigini gosterdi. Bazilari,
bulasici hastaliklar veya anemi gibi diger hastaliklarin kadin-
larin genel saglik durumunda rol oynayabilecegini gostermek-
tedir (17, 19). Biz galismamizda normal dogum oranini %67,8,
sezaryen ile dogum oranini %32,2 olarak bulduk. sezaryen ile
dogum yapan hastalar arasinda en sik sezaryen endikasyonu-
nun %11,9 oranla gegirilmis sezaryen 6ykusU oldugunu tespit
ettik, akut fetal distres endikasyonunu %9,4, CPD endikasyo-
nunu %3,5 olarak bulduk.

Farkli merkezlerden elde edilen raporlar mltecilerin kéti pe-
rinatal sonuglara duyarli oldugunu gdstermistir. Avrupall olma-
yan gogmen grubunu arastiran, Belgika’dan bir analiz, Fas ve
Turkiye’deki kadinlarda konjenital anomalilere bagli perinatal
mortalite riskinin ylksek oldugunu ortaya ¢ikardi (20). Literatir-
de, farkli yerli nifuslar arasinda yasayan azinliklarin prenatal
sonuglari arasinda belirgin farkliliklar vardir. Bunlar; yiksek
oranda dlstk dogum agirlidi, erken dogum, perinatal mortalite
ve konjenital anomalilerdir (21). Biz de galismamizda konjeni-
tal anomali olan bebek oranini %5,5 olarak bulduk. Polistemi
%1,5, noral tiip defekti %0,5, hipoplastik sol kalp %0,5, duode-
nal atrezi %0,5, hidrosel %0,5, ambigius genitalya %0,5, anen-
sefali %0,5, 6zefagus atrezi %0,5 oraninda idi.

Gogmen kadinlar igin 6zel risk faktorleri, olumsuz sosyoeko-
nomik konum, akraballk, izolasyon nedeniyle duygusal gergin-
lik ve dusmanlik ya da ayrimcilik konularini igermektedir (22).
Halk saghdi ve saglik sistemine iligkin ¢alismalar, dogum énce-
si erken agsamada antenatal bakimi, konjenital anomaliler igin
erken tarama yapilmasini, gebelik 6ncesi folik asit takviyesi ve
akrabalik dahil olmak {izere 6l0 dogum ve konjenital anomali
risk faktorleri hakkinda bilgi verilmesini igermelidir.

Calismamizda olgtlen 25-OH D vitamini degeri ile ultrasonla
olctilen FL ve dogumdaki boy arasinda pozitif ydnde dlstk di-
zeyde korelasyon tespit ettik. Ancak dogum agirhgi ile 25-OH
D vitamini arasinda korelasyon izlemedik. Demir degeri normal
ve dlsik olanlar arasinda yas, gravida, parite, dogum haftasi,
dogum agirli§1 ve boy ortalamasi agisindan anlamli fark sap-
tanmaz iken, demir degeri dlsik olanlarin Apgar 1 ve 5 skoru
anlamli olarak daha distik bulduk. Gézlemsel ¢alismalar gebe-
lik dncesi ve perikonsepsiyonel vitamin ve mineral aliminin di-
stik dogum agirhg ve / veya gestasyonel yas icin kiiciik (SGA)
ve erken dogum riskinin azalmasi ile iligkili oldugunu dustndur-
mektedir. Mevcut veriler gebeligin ilk Gg aylik déneminde ve 6n-
cesinde kadinlarda beslenmenin dnemini gostermektedir (23).

Major ve mindr faktdrlerin 6rnegin uyusmayan dil ve suboptimal
tercliman sistemi gibi sebeplerin yabanci uyruklu kadinlarla ye-
tersiz iletisime neden oldugu gdsterilmistir. Bu durum yabanci
uyruklu hastalarda danisma / sevkte gecikmelere, saglik cali-
sanlariyla yetersiz iletisime, yetersiz dogum éncesi bakima ne-
den olmaktadir (24).

Turkiye’deki saglik politikasi miltecilerin saglik hizmetlerine
Ucretsiz erisimini saglamaktadir. TUrkiye'deki tim gebeler gibi
muilteci gebeler de dogum dncesi bakim kuruluslarina tcretsiz
olarak gidebilme hakkina sahiptir. Buna ek olarak gebelere vi-
tamin ve demir takviyesi Ucretsiz olarak verilmektedir. DusUk
egditim seviyesi ve antenatal bakimin énemiyle ilgili bilgi eksikligi
saglik kuruluslarina yapilan bagvurulari etkileyen 6nemli fak-
torlerdir(25). Gebelik ve dogum siiresince yeterli bakim alin-
mamasina bagl olarak gebelik komplikasyonlari ve olumsuz
neonatal sonuglar siklikla gortimektedir. Siginmaci bireylerin



ozellikle geng ve reprodiiktif dénemde olmalari bu durumun
onemini arttirmaktadir. Yeterli bakim almayi tesvik etmek icin
olasi faktorlerin iyi bilinmesi ve buna yonelik sadlik politikalari
geligtiriimesi gerekmektedir.

Katilimcl sayisinin gorece ylksek olmasi ve laboratuvar pa-
rametrelerinin kapsamli olmasi ¢alismanin giclu taraflaridir.
Calismanin kisithliklari ise retrospektif dizayni ve kontrol grubu
olarak saglikli gebelerin alinmamasidir.

SONUG

Halk saghgi ve saglik sistemine iliskin ¢alismalar, antenatal
bakimi, konjenital anomaliler igin erken tarama yapilmasi-
ni, gebelik 6ncesi folik asit takviyesi ve akrabalik dahil olmak
lizere 6li dogum ve konjenital anomali risk faktorleri hakkinda
genglere bilgi verilmesini icermelidir. Ylksek egitim seviyesi-
nin bireylerin antenatal bakim almada farkindalik gelistirmesine
etki etmektedir. Egitim seviyesi arttikga kadinlarin dil engelini
daha iyi ¢dzimlemeleri saglanacak buna bagl olarak saglik
hizmetlerinden daha fazla yararlanma egiliminde olacaklardir.
Antenatal bakim almaya engel olan faktérlerin ortadan kaldiril-
masl, boylece olumsuz gebelik ve dogum sonuglarinin onlen-
mesi hedeflenmelidir.
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Amag: Bu calismada intrauterin fetal anomali tanisi olan gebelerde depresyon ve
anksiyete diizeylerinin objektif 6lgim envanterlerine dayali olarak belgelenmesi,
konu hakkinda farkindalik yaratiimasi ve hastalara gerekli destedin saglanmasi
amagcland.

Gereg ve Yontem: Calisma grubuna majér fetal anomali tanisi alan ve gebeliginin
devamina karar veren 18-41 yas arasi 40 gebe dahil edildi. Saglikli fetlisti olan
benzer yas araligi ve gestasyonel haftadaki 40 gebe kontrol grubu olarak alindi.
Gebelere Beck Depresyon Envanteri (BDO) ve Spielberger Durumluk-Siirekli Kaygi
Envanteri (STAI) uyguland.

Bulgular: intrauterin fetal anomali tanisi alan gebeler ile kontrol grubu arasinda ank-
siyete ve depresyon diizeyleri karsilastiriidi. Ortalama BDO skoru alisma grubun-
da anlamli olarak daha yiiksekti (P=0.008). STAI puanlamasinda, durumluk kaygi
diizeyi ortalamasi (P10.001) ve surekli kaygi skoru ortalamasi (P=0.001) calisma
grubunda kontrol grubuna gére istatistiksel olarak daha yiiksek bulundu.

Sonug: Intrauterin fetal anomalili gebelerin depresif semptom skorlari ile durumluk
ve surekli kaygr diizeyleri saglikli gebelere gére artmistir. Bu gebelere boyle bir zor
donemde profesyonel psikolojik destek ve gerekli tibbi yardim saglanmalidir.

Anahtar kelimeler: Anksiyete, depresyon, fetal anomali, yiiksek riskli gebelik

ABSTRACT

Aim: This study aimed to document depression and anxiety levels in pregnant wo-
men with intrauterine fetal anomalies based on objective measurement inventories,
raise awareness of this issue and provide the necessary support to patients.

Materials and Method: Forty pregnant women between the ages of 18-41 who were
diagnosed with a major fetal anomaly, and decided their pregnancy to continue were
included in the study group. Forty pregnant women with a healthy fetus and gesta-
tional week and maternal age-matched with the study group were included as the
control group. The Beck Depression Inventory (BDI) and the Spielberger State-Trait
Anxiety Inventory (STAI) were applied to pregnant women.

Results: Anxiety and depression levels were compared between pregnant women
diagnosed with an intrauterine fetal anomaly and the control group. The mean BDI
score was significantly higher in the study group (P=0.008). In the STAI scoring, the
mean state anxiety level (P10.001) and the mean trait anxiety score (P=0.001) were
found to be statistically higher in the study group compared to the control group.

Conclusion: The depressive symptom scores and the state and trait anxiety levels of
pregnant women with the intrauterine fetal anomaly, increased compared to the he-
althy pregnant women. These pregnant women should be provided with professional
psychological support and necessary medical assistance during this difficult period.

Keywords: anxiety, depression, fetal anomaly, high-risk pregnancy
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INTRODUCTION

While pregnancy is a desired and planned situation for many
women, pregnancy is a physiological condition that also inc-
ludes some risks for the mother and the infant. Pregnancy is
a process in which there may be factors that can cause many
anxiety and stress. Anxiety disorder is a psychiatric condition
characterized by the continuous or intermittent intense and
disturbing state of concern, distress, fear, and feelings of fear
and anxiety during the day. Depression is a mood disorder with
deep sadness, loss of interest in the environment, pessimistic
thoughts, and an increased risk of suicide. It has been found
that the frequency of anxiety and depression during pregnancy
increases compared to the normal population (1). Depression is
a common complication of pregnancy and the postpartum peri-
od. Maternal depression, anxiety, and stress are reported to be
associated with preterm delivery, low birth weight, fetal growth
retardation, and adverse fetal neurodevelopmental outcomes
(2, 3). Factors such as the psychosocial status of the pregnant
woman, socioeconomic condition, exposure to trauma, unplan-
ned pregnancy, advanced age pregnancy, high-risk pregnancy,
and the lack of social support are among the etiological causes

(3)

The frequency of detecting major fetal congenital anomalies
during pregnancy or the postpartum period is 2-3%. These ano-
malies generally include chromosomal or structural anomalies.
Recently, the rate of intrauterine detection of fetal anomalies
increases due to the development of antenatal screening tests
and obstetric ultrasonography techniques. Some studies repor-
ted that women whose pregnancy has been terminated due to
fetal anomaly experience significant emotional stress (4). There
is also a systematic review stating that 20 to 100% of pregnant
women with obstetric complications had increased levels of
state anxiety, and high maternal anxiety levels might be asso-
ciated with poor maternal outcomes (5). Pregnancy is a spe-
cial period when the physical and mental health of the mother
and fetus are closely related. It requires careful consideration
of mental well-being while taking care of the physical health of
the mother and the fetus. Pregnancies with fetal or maternal
risk, adversely affect the antepartum and postpartum periods of
patients and may even cause them to spend their reproductive
years under psychological and physiological stress. This study
aimed to determine depression and anxiety levels in pregnant
women who continue their pregnancies with intrauterine fetal
anomalies, raise awareness of this issue, and provide patients
with the necessary support during the antenatal and postpar-
tum periods.

MATERIALS AND METHOD

Study Design
This study was designed as a prospective case-control study.
Participants

Forty pregnant women between the ages of 18-41 who pre-
sented to Ankara City Hospital Perinatology outpatient clinic
which is a tertiary referral center, between January 2022 and
April 2022, were diagnosed with major fetal anomalies during
their antenatal follow-ups (congenital heart disease, central
nervous system anomaly, chromosomal anomaly), were in the
second and third trimesters of their pregnancy, were included
in this case-control study. Fetal anomaly diagnosis was con-
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firmed by ultrasonographic anomaly screening or an invasive
prenatal diagnostic test (amniocentesis, CVS, cordocentesis).
Pregnant women who wanted to continue their pregnancy were
included in the study group. Their diagnoses were categorized
as structural multiple malformations (40%), central nervous
system anomalies (25%), congenital heart anomalies (27.5%),
and chromosomal anomalies (7.5%). We could not include
first-trimester pregnancies in the study, because of waiting for
invasive prenatal test results and waiting 4 weeks after diagno-
sis to apply the questionnaires. Forty pregnant women with a
singleton pregnancy who presented to the antenatal outpatient
clinic for routine check-ups did not have any chronic disease or
suspected fetal anomaly and were in the same age range and
gestational week were included as the control group. Pregnant
women who did not volunteer to participate in the study had
a diagnosis of mental illness, and had a chronic or pregnan-
cy-related systemic disease were excluded from the study. The
study protocol was approved by the Ministry of Health of the
Republic of Turkey and was performed in line with the Decla-
ration of Helsinki. The ethics committee approval was obtained
from Ankara City Hospital No. 2 clinical research ethics board
with the decision number E2-22-1261 and dated 19/01/2022.
All study participants were informed and their consent was ob-
tained.

Data collection

The age, height, weight, education and employment status,
monthly income level, history of smoking and alcohol use, and
sociodemographic characteristics of the patients who volunte-
ered to participate in the study were recorded. The number of
pregnancies, the history of miscarriage, the number of living
children, whether the pregnancy was planned or not, the his-
tory of a fetal anomaly in previous pregnancies, and kinship
with the spouse were questioned and recorded. The form of the
detected fetal anomaly was examined and classified. Obstetric
ultrasonographic examinations of all patients were performed.
The case follow-up form was prepared and filled out separately
for both groups. The Beck Depression Inventory (BDI) and the
State-Trait Anxiety Inventory (STAI) were applied to pregnant
women. These questionnaires were applied to pregnant wo-
men in the study group 4 weeks after the diagnosis of a fe-
tal anomaly to rule out possible symptoms related to an acute
stress reaction.

Study Instruments

Beck Depression Inventory (BDI): It is a depression rating scale
consisting of 21 questions, which was developed by Aaron T.
Beck in 1961 and revised in 1996, and whose validity and reli-
ability study was conducted in Turkey by Hisli et al. (6). By the
score ranges corresponding to the patient’s answers, the scale
is rated as minimal depressive symptoms between 0-9 points,
mild depressive symptoms between 10-16 points, moderate
depressive symptoms between 17-29 points, and severe dep-
ressive symptoms between 30-63 points.

State-Trait Anxiety Inventory (STAI): Its original form was deve-
loped by Charles Spielberger et al. and revised over the years.
It was adapted to Turkey by Oner and LeCompte (7). Individu-
als respond to each 20-item scale with the instruction of how
he/she “usually” feels. The STAI has two types of statements.
Direct statements express negative emotions, and reversed
statements express positive emotions. After the total weights of
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the direct and reversed statements are found separately, the total weight score of the reversed statements is subtracted from the
total weight score obtained for the direct statements. Scores range from 20 (low anxiety) to 80 (high anxiety). High scores indicate
high anxiety levels and low scores indicate low anxiety levels. The State Anxiety Inventory (SAl) is used to evaluate reactions due
to sudden excitement. The Trait Anxiety Inventory (TAl) is a sensitive scale used to measure the continuity of anxiety experienced
by a person.

Statistical analysis

Statistical analyses were performed using IBM SPSS for Microsoft Windows 25.0 (SPSS Inc., Chicago, IL, USA). For categorical
variables, frequency (n) and percentage (%), and for numerical variables, mean (X) and standard deviation (sd) statistics were
calculated. The conformity of the variables to the normal distribution was examined using visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov test). Descriptive analyses were given using the mean and standard deviations
for normally distributed variables. Independent groups were compared using the Student’s t-test. The ratios among independent
groups were given using the chi-squared test and cross tables. Cases with a p-value less than 0.05 were considered statistically
significant results. Correlation coefficients and statistical significance were calculated with Spearman’s test for the relationships
between the non-normally distributed variables. Type-1 error level was used as 5% for statistical significance.

RESULTS

Sociodemographic characteristics were compared between the study and control groups. Considering the educational status, the
educational level was found to be similar between the groups (P=0.479). It was observed that the pregnant group with fetal ano-
maly mostly consisted of multiparous pregnant women by 67.5% (27/40), while the control group mostly consisted of primiparous
pregnant women by 57.5% (23/40). This result was a statistically significant difference (P=0.004). When the case group was com-
pared with the control group, it was observed that pregnant women constituting the case group contributed statistically less to their
working life (P=0.032). There was no difference between the groups in terms of consanguineous marriage (P=1.0) and the history
of abortus (P=0.655). However, when the history of infants with an anomaly was examined, it was determined that there was a
history of infants with an anomaly at a level that would cause a statistically significant difference in the group with intrauterine fetal
anomaly (P=0.040). The mean age between the groups was similar by 28.6716.33 in the case group and 26.5515.57 in the control
group (P=0.115), and there was no difference in monthly income level (P=0.584) (Table 1).

Table 1. The intergroup comparison of sociodemographic characteristics

Fetal anomaly group N:40 Control group N:40 P value
n (%) n (%)
Education 0.479°
illi 0, 0,
N (%) illiterate 1(2.5%) 1(2.5%)
primary 14 (35%) 8 (20%)
High school 16 (40%) 18 (45%)
University and above 9(22.5%) 13 (32.5%)
Parity 0.004°
N (%) primiparity 13 (32.5%) 23 (57.5%)
multiparity 27 (67.5%) 17 (42.5%)
Employment 0.032°
0
Status employed 5(12.5%) 13 (32.5%)
housewife 35 (87%) 27 (67.5%)
N (%)
Consanguineous 1.00°
Marriage yes 9 (22.5%) 9 (22.5%)
no 31(77.5%) 31(77.5%)
N (%)
Previous fetal 0.040°
0 0,
anomaly history yes 4(%10) 0(0%)
no 36 (90%) 40 (100%)
N (%)
Abortion history 0.655°
0, 0,
N (%) yes 9 (22.5%) 12 (30%)
no 31 (77.5%) 28 (70%)
Monthly** income 0.584°
* 0, 0y
N (%) 1 20 (50%) 18 (45%)
2% 15 (37.5%) 19 (47.5%)
3* 5(12.5%) 3(7.5%)
Age 0.115°
Meandstd. 28.6716.33 26.55+5.57

** Prepared according to the data of TurkStat on June 15, 2021 (22).
*1= minimum wage and below income, 2= income between minimum wage and poverty threshold, 3= income above the poverty threshold. Bold values

indicate statistical significance at the p<0.005 level. > Chi-squared test; ®Student’s T-test.
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The BDI score was found to be statistically significantly higher in the pregnant group with a diagnosis of a fetal anomaly compared
to the control group (P=0.008). While the mean score was compatible with minimal depressive symptoms by 8.1706.34 (28/40
70%) in the control group, it was found to be compatible with mild depressive symptoms by 12.4207.59 (16/40 40%) in the pregnant
group with fetal anomaly (P=0.008). In the STAI scoring, state anxiety (P=0.000) and trait anxiety (P=0.001) scores were found to

be statistically significantly different from the control group (Table 2).

Table 2. The intergroup comparison of the BDI, STAI-S, STAI-T inventories

Fetal anomaly group Control group
P value®
mean tstd. mean tstd.
BDI score 12.42+7.59 8.1746.34 0.008
STAI-S score 50.65+10.03 35.95+9.97 0.000
STAI-T score 46.00+7.93 39.90+7.70 0.001
Total 40 40

BDI: Beck Depression Inventory; STAI-S: State-Trait Anxiety Inventory-State; STAI-T: State-Trait Anxiety Inventory- Trait. Bold values indicate statistical signif-

icance at the p<0.005 level. ® Student’s T-test.

The correlation between the patients’ sociodemographic characteristics and their anxiety and depression states was examined.
There was a positive correlation between the state anxiety level and the patient’s age and gravity. It was determined that the state
anxiety scores of the patients increased as their age increased (P=0.036) and the state anxiety levels of the patients increased as
gravity increased (P=0.034). No correlation was found between educational status, gestational week, and anxiety and depression
scores (Table 3).

Table 3. Correlation of sociodemographic characteristics with anxiety, depression, and stress states

BDI score STAI-S score STAI-T score

r p r P r p
Age 0.138 0.224 0.235 0.036 -0.018 0.876
Gestational Age 0.063 0.580 0.082 0.470 -0.015 0.895
Education -0.108 0.340 -0.131 0.246 -0.199 0.078
Gravida 0.167 0.140 0.237 0.034 0.102 0.366

BDI: Beck Depression Inventory; STAI-S: State-Trait Anxiety Inventory-State; STAI-T: State-TraitAnxiety Inventory- Trait. Bold values indicate statistical signifi-

cance at the p<0.005 level. Spearman’s correlation test.

Depression and anxiety scores between the second and third trimesters were compared in the study group. There was no diffe-
rence in depression score and trait anxiety level. However, the state anxiety level was significantly higher in the third trimester of
pregnancy compared to the second trimester (P=0.018) (Table 4).

Table 4. Depression and anxiety levels between the trimesters

Second trimester Third trimester P value®

Meanzstd. Meanzstd.

N:22/40 (55%) N:18/40 (45%)
BDI score 10.77+4.47 14.444+9.99 0.130
STAI-S score 47.3149.17 54.72+9.76 0.018
STAI-T score 45.2746.53 46.881+9.49 0.528

BDI: Beck Depression Inventory; STAI-S: State-Trait Anxiety Inventory-State; STAI-T: State-Trait Anxiety Inventory- Trait. Bold values indicate statistical signifi-

cance at the p<0.005 level. ®Student’s T-test.
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DISCUSSION

This study aimed to compare the depression and anxiety levels
of pregnant women diagnosed with intrauterine fetal anomaly
and pregnant women with healthy fetuses. The present study
showed that depression, state, and trait anxiety levels of preg-
nant women diagnosed with intrauterine fetal anomaly increa-
sed compared to pregnant women with healthy fetuses.

According to the present study, carrying a fetus with an anomaly
was found to be associated with an increased level of anxiety
during pregnancy. This result is consistent with previous stu-
dies (8-10). One of these studies was based on retrospective
reporting and children included in the study follow-up to three
years old. These points were different from the present study
(8). According to the results of the survey conducted 6 weeks
after the termination, it was observed that more post-trauma-
tic stress symptoms occurred in women who had a pregnancy
termination in the second trimester due to fetal anomaly com-
pared to first-trimester terminations. This study reported that
state anxiety levels were higher in pregnant women with a diag-
nosis of fetal anomaly requiring surgery in the neonatal period
6 weeks after termination compared to pregnant women with a
healthy fetus (10). In this study, questionnaires were applied to
the individuals just after the diagnosis. In the present study, we
applied the tests 4 weeks after the diagnosis of a fetal anomaly
to rule out possible symptoms related to an acute stress reacti-
on. A study indicated that undergoing a prenatal screening test
independently of the diagnosis of fetal anomaly did not affect
the level of anxiety, but pregnant women with a positive scree-
ning test result had higher state anxiety levels (11). In another
study, the anxiety levels of 60 pregnant women with positive
biochemical Trisomy 21 screening results before and after the
amniocentesis procedure were measured, and it was observed
that the state anxiety levels of patients increased significantly
more during the waiting period for karyotype results (12).

The incidence of antenatal depression is considered to vary
between 7 and 19% (13, 14). Another important result of the
present study was that the diagnosis of the fetal anomaly was
associated with increased depression symptoms in pregnant
women. We found only one study evaluating the relationship
between the diagnosis of fetal anomaly and depressive symp-
toms during pregnancy. Similar to the results of our study, it
revealed that the diagnosis of the fetal anomaly was associated
with increased depressive symptoms and increased anxiety,
and depression symptoms also continued after delivery (8).

Studies evaluating anxiety and depression levels between the
trimesters of pregnancy have reported that depression and
anxiety scores are higher in the third trimester compared to ot-
her trimesters (15, 16). Another study reported that anxiety le-
vels were high in the first and third trimesters during pregnancy,
and depressive symptoms were high in the first trimester and
gradually decreased in the following trimesters (17). Our study
observed that the state anxiety levels of pregnant women with
a fetal anomaly in the third trimester were higher than those in
the second trimester. Higher anxiety levels in the third trimester
of pregnancy may be explained by the fact that the upcoming
childbirth and/or the anticipations about being a parent. To face
with an unknown situation about the condition of the fetus could
be one of the possible reasons. Further research should be car-
ried out to clarify this finding. The present study demonstrated
a positive correlation between maternal age, parity, and state
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anxiety levels in pregnant women with a diagnosis of intrauteri-
ne fetal anomaly. This result is different from the results of some
studies in the literature. Contrary to our results, some studies
evaluating the relationship between maternal age and anxiety
level in pregnant women associated young maternal age with
increased anxiety levels during pregnancy (18-20). But, these
studies evaluated only healthy pregnant women. On the other
hand, it was reported that advanced age was associated with
increased depression and anxiety symptoms in women who
continued their pregnancy with a diagnosis of a fetal anomaly
as in our study (8, 10). When evaluated with the studies in the
literature, the result of our study may be useful in identifying hi-
gh-risk groups and receiving the necessary support in the early
period.

There are studies indicating that low educational level and so-
cioeconomic level, insufficient social support, early gestational
age, and first pregnancy are risk factors for the diagnoses of
anxiety disorders and depression in pregnancy (17, 18, 21).
No significant difference was identified between the two groups
included in our study in terms of age, educational level, and
monthly income levels. Only the difference between the groups
in terms of parity numbers was significant.The small sample
size is one of the major limitations of the study. The small samp-
le size may have limited the generalizability of the study results
by causing low statistical power. Fetal anomaly diagnoses were
not confirmed in the postnatal period. Furthermore, the fact
that the postpartum period and spouse anxiety and depression
levels were not included in the evaluation can be considered
among the other limitations.

CONCLUSION

In conclusion, diagnosis of a fetal anomaly is almost always
an unexpected and difficult situation to cope with for pregnant
women and increases the risk of depression and anxiety in ex-
pectant mothers during pregnancy. Considering these factors
and the physiology of pregnancy, mood and anxiety disorders
in expectant mothers within high-risk fetal situations should be
addressed carefully, and an attempt should be made to provide
patients with maximum benefits through a multidisciplinary ap-
proach. Emotional state screening in the prenatal period among
high-risk pregnancies may help physicians better identify the
potential psychological distress. The early and accurate identi-
fication of pregnant women at risk, is critically important for pro-
viding adequate professional psychological support at the time.
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Amag: Gebelikte gegirilen koronavirlis hastaligi 2019 (COVID-19) vaskiler hasar
yaratarak ve uterin kanlanmay: etkliyerek gebelik sonuglarini kétiilestirdigine dair
calismalar mevcuttur. Bu calismada Covid-19 gegirdikten sonra gebe kalanlarda
ilk trimester plasenta gelisimini ve gebelik sonuglarini degerlendirerek ve Covid-19
etkisinin kaliciigini aragtirdik.

Geregler ve Yontem: Bu prospektif calisma, gebeliginden bir yil éncesine kadar Co-
vid-19 maruziyeti olan gebeler ile saglikli gebe kontrol grubundaki plasental hacim
ve uterin arter Doppler akim él¢timleri arasindaki farkliliklari degerlendirmektedir.

Bulgular: Yas, dogum orani ve viicut kitle indeksi gibi demografik 6zelliklerin, 50 has-
ta ve 50 kontrol izerinde yapilan bu ¢alismada benzer oldugu gériildii. Oligohidram-
niyoz, prematlirite, preeklampsi ve intrauterin bliylime geriligi gibi cesitli sonuglar
incelendiginde; bu verilerde istatistiksel olarak anlamli olmayan hafif varyasyonlar
dikkat gekti. Dogum agirigi ve 1. dakika Apgar skoru gibi parametreler iki grup ara-
sinda benzerlik gosterirken, plasental hacim ve uterin arter Doppler sonuglarinda
anlamli farkliliklar saptanmadi.

Sonug: Yapilan galismada, gruplar arasinda plasental veya Doppler él¢iimlerinde
herhangi bir farkliik bulunmamistir. Bugline kadar yapilan galismalar genellikle
gebelikte gegirilen Covid -19'un gebelikteki etkisi tizerine gergeklestirimistir. Bu ¢a-
lisma ise gebelik dncesi gegirilen Covid-19'un gebelikteki etkisinin belilenmesine
yardimci olmustur.

ABSTRACT

Aim: There are studies showing that acquiring coronavirus disease 2019 (COVID-19)
while pregnant might cause vascular damage, affect uterine blood circulation, and
worsen pregnancy outcomes. In this study, we looked at the first-trimester placental
development and pregnancy outcomes in people who conceived after getting better
from Covid-19. We also looked into the durability of the Covid-19's effects on preg-
nancy.

Matherials and Methods: This prospective case-control study investigates placental
volume and uterine artery Doppler flow differences in pregnant women with Covid-19
exposure within a year prior to pregnancy versus healthy pregnant controls.

Results: In a study involving 50 patients and 50 controls, it was discovered that de-
mographic traits like age, birth rate, and body mass index were comparable. The-
re were statistically insignificant slight differences in these results when different
outcomes, including as oligohydramnios, preterm, preeclampsia, and intrauterine
growth retardation, were studied. While birth weight revealed similarity between the
two groups, placental volume and uterine artery Doppler results did not reveal any
appreciable variations.

Conclusion: No distinction between the groups’ placental or Doppler readings was
found in the investigation that was completed. This work has helped identify the
impacts of Covid-19 contracted prior to pregnancy on gestation, whereas previous
study has mainly focused on the impact of Covid-19 infected during pregnancy.

Keywords: Intrauterine growth retardation, placental volume, preeclampsia, uterine
artery Doppler
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INTRODUCTION

Placental volume is a structure that grows as a result of incre-
ased vascularity with the effect of hormones secreted by the
placenta during pregnancy. Placental volume plays an impor-
tant role in fetal development and varies in the prenatal period
(1). Ultrasonographic methods are the most common technique
used to measure placental volume. This method can be per-
formed at any time of pregnancy and can measure placental
volime (2). Placental volume can be calculated by creating a
three-dimensional image, or placental thickness, width, and
length can be measured using a two-dimensional image. Eva-
luation of placental volume plays an important role in determi-
ning complications in pregnancy (3). Placental volume may be
decreased in cases such as placenta previa, placental abrupti-
on, and growth restriction. On the other hand, placental volume
may increase in gestational diabetes and twin pregnancies.
Ultrasonographic evaluation of placental volume plays an im-
portant role in pregnancy follow-up and provides information
about the health of the fetus (4,5). The effect of coronavirus
disease 2019 (Covid-19) infection on placental volume is not
fully known. However, some studies show that Covid-19 infe-
ction may cause a decrease in placental volume in late preg-
nancy (6). There are not enough studies yet on whether having
Covid-19 has any effect on uterine artery pulsatility index (PI)
dopplers. However, Covid-19 infection, like other viral infecti-
ons, can cause vascular damage and therefore affect blood
flow in the uterine arteries (7).

Covid-19 can create detrimental effects on the placenta, poten-
tially leading to malperfusion and resulting in adverse outcomes
(8). Understanding the long-term effects of these impacts and
how they affect subsequent pregnancies is of significant im-
portance. The primary objective of this study is to determine
the persistence of Covid-19-induced detrimental effects on the
placenta and their impact on subsequent pregnancies.

MATERIALS AND METHOD
Study Design and Patients’ Selection

Our study was designed as a prospective case-control study
aiming to evaluate the differences in placental volume and
uterine artery Doppler flow between pregnant women who had
contracted Covid-19 within the past year before pregnancy and
healthy pregnant women. There is also assessed pregnancy
outcomes. The study commenced after obtaining ethical com-
mittee approval (decision no.15-02-2022- 2022/02-44). The
inclusion criteria for our study consisted of women who presen-
ted for the first-trimester screening test and had a gestational
age of between 12 and 14 weeks of pregnancy, determined
based on the last menstrual period. Only women with single-
ton pregnancies and no additional medical conditions were
included. In the patient group, 50 pregnant women who had
tested positive for Covid-19 by PCR prior to pregnancy within
the last year were recruited. The control group comprised 50
pregnant women who had not previously contracted Covid-19
(no symptoms and negative PCR results). Placental volume
and uterine artery Doppler measurements were conducted
for each participant. Exclusion criteria encompassed multiple
pregnancy, molar pregnancy, cesarean scar pregnancy, ectopic
pregnancy, maternal systemic diseases, and cases of fetal de-
mise. The findings of PCR tests were taken into consideration
for the individuals hired for work, and vaccination records were
not questioned.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3

Perinatal complications such as oligohydramnios, preeclamp-
sia, fetal growth restriction, and preterm delivery were docu-
mented during the patients’ prenatal follow-up.

Using sonographic measurements of intrauterine growth retar-
dation (IUGR), such as fetal biparietal diameter, head circum-
ference, abdominal circumference, and femur length, the esti-
mated fetal weight (EFW) was characterized as falling below
the 3rd percentile, accompanied by the observation of diastolic
end-flow loss during Doppler examination. Furthermore, the
EFW percentile was ascertained based on the ‘International
estimated fetal weight standards of the INTERGROWTH-21st
Project’ study (9).

Oligohydramnios was characterized based on the definitions
provided by Rabie et al. as an amniotic fluid index (AFI) measu-
rement below 5% or less than 5¢m, along with a single deepest
pocket (SDP) measurement of 2 cm or less (10).

In our study, the diagnosis of preeclampsia for our patients was
based on the diagnostic criteria provided by the American Col-
lege of Obstetricians and Gynecologists (ACOG) (11).

Ultrasound Measurement Techniques of The Placenta

The US measurements were conducted by a single sonograp-
her with 10 years of experience using the Samsung Ultrasound
System HS70A, a 3D ultrasound machine manufactured by
Samsung Medison Company in the Republic of Korea. The
3D ultrasound probe was utilized to determine the location and
maximum vertical diameter of the placenta. Subsequently, the
placental contour was manually recorded in 6 consecutive ima-
ges to ensure exclusion of the uterine wall. The placental volu-
me was automatically calculated for all planes using the Virtual
Organ Computer-Aided Analysis (VOCAL) technique.

Statistical Analysis

All statistical analyzes were performed using the Statistical
Package for the Social Sciences (SPSS) v.23.0 for Windows
(SPSS, Inc., Chicago, IL, USA). Categorical variables were
presented as numbers and percentages, and continuous vari-
ables as mean, deviation, and minimum-maximum. Pearson’s
Chi-square test was used to compare categorical variables. For
comparing continuous variables between the groups, indepen-
dent Student’s t-test was used for binary variables by controlling
the distributions. The differences observed between the groups
were summarized using a boxplot. The statistical significance
level was set at P:0.05 for all the tests.

RESULTS

We aimed to prospectively compare the effect of having Co-
vid-19 in the last 1 year on placental volume and uterine ar-
tery Doppler flows between 2 groups, 50 patients in the study
group and 50 patients in the control group. The mean age was
25.3(£5.4) in the Pregnant with Previous Covid-19 group and
24.4 (£5.5) in the control group (p=0.4). When compared in
terms of the number of births, the mean of the study group was
2.8(%1.2) while it was 2.9(x1.4) in the control group (p=0.7).
When the body mass index was compared between the 2
groups, it was found to be 27.3(+3.8) in the study group and
27.6(24.3) in the control group (p=0,6) (Table 1).
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Table 1: Comparison of Clinical and Obstetric Outcomes

Pregnant with Previous COVID-19 Control patient P Value
patient
n=50
¢ ) (n=50)

Age 25.3(x5.4) 24.4(£5.5) 0.4
Gravide 2.8(=1.2) 2.9(x1.4) 0.7
Body Mass Index 27.3(%£3.8) 27.6(+4.3) 0.6
Preterm Birth
Yes 5(%10) 4(%38) 0.77
No 45(%90) 46(%92)
Oligohidroamniyozis
Yes 6 (%12) 7(%14) 0.76
No 44(%88) 43(%86)
Intra Uterin Growth Restriction
Yes 0.5
No 7(%14) 9(%18)

43(%86) 41(%82)
Preeclampsia
Yes 3(%6) 2(%4) 0.5
No 47(%94) 46(%96)

We compared the frequencies of intrauterine growth retardation, oligohydramnios preterm birth and preeclampsia parameters
between the two groups. While oligohydramnios was seen in 6 (12%) patients in the group that had Covid-19 infection, amniotic
fluid was normal in 44 (88%) patients. In the control group, while oligo was detected in 7 (14%) patients, amniotic fluid was nor-
mal in 43 (86%) patients. (p=0,76) While intrauterine growth retardation was observed in 7 (14%) patients in patients who had
Covid-19, it was not detected in 43 (86%) patients. In the control group, while iugr was detected in 9 (18%) patients, it was not
detected in 41 (82%) patients.( p=0,5) When the 2 groups were compared, preterm birth was seen in 5 (10%) patients in the study
group, while 45 (90%) patients had term births. In the control group, 4 (8%) patients had petterm birth, while 46 (92%) patients
had term births. (p=0.77) While preeclampsia was seen in 3 (6%) patients in the Pregnant with Previous Covid-19 group, it was
not detected in 47 (94%) patients. In the control group, preeclampsia was observed in 2 (4%) patients (p=0.5) (Table1).

When the group with placental volume Covid-19 was compared and the control group, 60,7 ml (+ 4,97) was found in the Pregnant
with Previous Covid-19 group and 62,7 ml (£5,34) in the control group. No significant difference was observed between the two
groups. There was no statistically significant difference between the mean uterine artery PI parameters for the 2 groups. Mean
uterine artery Pl was found to be 1.79 (+0.23) in the Pregnant with Previous Covid-19 group, and 1.70 (£0.14) in the control group.
Birth weight was 3065 g (£901) in the Pregnant with Previous Covid-19 group and 2983 (£490) in the control group (p=0.5). There
was no statistically significant difference between the 2 groups (Table2).

Table 2: Comparison of perinatal and neonatal effects of having COVID 19 infection

Pregnant with Previous COVID-19 patient Control patient P Value
(n=50) (n=50)
Placenta voliime(ml) 60.7 (£ 4.97) 62.7 (£5.34) 0.053
Mean UA Artery PI 1.79 (£0.23) 1.70 (x0.14) 0.09
Birth Weight 3065 (+901) 2983 (+490) 0.5
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DISCUSSION

Uterine artery Doppler measurement is performed to assess
the blood flow in maternal uterine arteries. Normal blood per-
fusion in the uterus is of vital importance for supporting fetal
development and placental function. Spiral arterioles that supp-
ly the intervillous space in the placenta undergo significant
morphological changes to meet the increasing demands of the
fetoplacental unit (12). Alterations in these changes may result
from defective placentation and contribute to the development
of conditions such as preeclampsia and fetal growth restriction
(13).

Understanding the relationship between uterine artery blood
flow and placental development is fundamental in comprehen-
ding the normal placental process and its disruption in conditi-
ons like preeclampsia and fetal growth restriction (12).

The existing literature provides diverse findings regarding the
impact of Covid-19 on uterine artery Doppler parameters. A
majority of these studies indicate a negative effect of the Co-
vid-19 virus on placentation, resulting in detrimental alterations
in fetal Doppler parameters (14,15). The mean uterine artery
pulsatility index (PI) in the group of pregnant women with a
previous Covid-19 infection was 1.79 (£0.23), demonstrating
a higher value compared to the control group with a mean of
1.70 (£0.14). However, upon statistical analysis, no significant
difference was found between the two groups in terms of the
mean uterine artery PI.

During pregnancy, changes in the immune system such as a
shift from T-helper 1 (Th1) to Th2 response, decreased natural
killer (NK) cell population, and reduced plasmacytoid dendri-
tic cells can be observed. Additionally, there is an increase in
progesterone levels, which plays a regulatory role in the cir-
culating immune system, and alterations in pattern Toll-like re-
ceptors (TLRs) may occur. These alterations can impact the
immune response against viral infections during pregnancy, but
further research is needed to determine their precise effects on
Covid-19 (16). First-trimester miscarriages occur in approxima-
tely 10-15% of pregnancies and can stem from genetic, envi-
ronmental, or multifactorial etiologies. Mid-trimester pregnancy
losses, with an estimated incidence rate of 1-2%, are thought to
be influenced by maternal general conditions and a heteroge-
neous array of causes (17).

In a study conducted by Kazemi et al. (17), it was postulated
that Covid-19 cases might be associated with placental insuffi-
ciency and inflammation, potentially contributing to pregnancy
losses and preterm birth. Nevertheless, Ryan et al (18). Un-
derscored the insufficiency of evidence to establish a definitive
relationship between preterm birth and Covid-19 infection, no-
twithstanding the occurrence of cases involving spontaneous
preterm membrane rupture.

According to the cohort study conducted by Pasternak et al.
in Denmark, it was observed that Covid-19 was associated
with an increased frequency of preterm birth (19). However, in
our study, we did not find any statistically significant difference
in terms of preterm birth between the control group and the
patient group, which is consistent with previous studies in the
literatire (18,20).

Evidence suggests that Covid-19 can elicit inflammation at the
maternal-fetal interface, potentially disrupting placental functi-
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on and contributing to fetal growth restriction (FGR) and villitis
(21).

Meta-analyses examining the relationship between Covid-19
and fetal growth restriction have demonstrated an association
between Covid-19 infection during pregnancy and an increa-
sed frequency of intrauterine growth retardation (17,22). In the
PAN-COVID study, which involved the evaluation of 8239 pa-
tients, it was observed that women who gave birth two weeks
after contracting Covid-19 exhibited a significantly higher pre-
valence of fetal growth restriction compared to those who gave
birth within the same two-week period of infection. However,
the study did not yield statistically significant findings regarding
fetal growth restriction (FGR) (20).

Despite the hypothesis that SARS-CoV-2 could lead to pre-
eclampsia by binding to angiotensin converting enzyme 2 re-
ceptors and causing disruption in the renin-angiotensin system
along with vasoconstriction, the precise underlying mechanism
remains incompletely understood (23). In the study conducted
by Wei et al., it has been demonstrated that Covid-19 is as-
sociated with preeclampsia (24). However, our study did not
provide statistically significant evidence indicating an increased
incidence of preeclampsia among individuals with a history of
infection prior to pregnancy.

Covid-19 infection may be associated with many pregnan-
cy complications such as early pregnancy loss, intrauterine
growth retardation, preeclampsia (25). When these pregnant
women were compared with the control group, no statistically
significant difference was found in terms of the frequency of
oligohydramnios.

In the literature, a correlation has been established between
placental volume and pregnancy complications such as growth
retardation, preeclampsia, and chromosomal anomalies (26—
28). Considering the detrimental impact of the Covid-19 virus
on placentation, our study aimed to investigate potential dis-
parities in placental volume between pregnant women with a
history of Covid-19 infection and a control group. The placen-
tal volume was determined as 60,7 ml ( 4,97) in the patient
group, while it measured 62,7 ml (£5,34) in the control group,
indicating a slightly higher value in the control group. However,
this difference did not reach statistical significance, sugges-
ting that there was no significant disparity in placental volume
between the two groups.

There are many publications in the literature on Covid-19 and
pregnancy outcomes. However, the effects of the history of
Covid-19 infection on the next pregnancy need new research.
While determining the method of our study, we planned to pros-
pectively compare pregnant women who had Covid-19 infection
in the last 1 year pre-pregnancy compared to the control group
in terms of pregnancy complications. We found no difference
between the two groups in terms of pregnancy complications.
Although the placental volume seemed to be slightly lower in
the pregnant with previous Covid-19 group, no statistically sig-
nificant difference was found. In our view, the results obtained
from this study can enhance our limited knowledge regarding
the presence of permanent damage in pregnant women who
have experienced Covid-19 pre-pregnancy.
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Amag: Giinlimiizde birgok hasta sosyal platformlari kullanarak sezaryen hakkindaki
kisisel deneyimlerini ve goruslerini paylasmaktadir. Popiiler bir fenomen olmasina
ragmen, bu paylagimlarin givenilirligi ve hastanin anksiyetesi tizerindeki etkisi hak-
kinda ¢ok az sey bilinmektedir. Bu galismada, amacimiz literattirde ilk olarak, sosyal
medya kullaniminin, hastalarin ameliyat dncesi sezaryen anksiyetesi dlizeylerine
etkisini aragtirmaktir.

Gereg ve Yontem: Etik kurulun onayiyla, elektif sezaryen dncesi gériilen 250 gebe
cevrimici platformlarin kullanimiyla ilgili prospektif, tek merkezli bir anketi ve ayrica
ameliyat 6ncesi kayg! diizeyleri igin Amsterdam Ameliyat Oncesi Kaygi ve Bilgi OI-
cegini (APAIS) doldurmalari istenmistir.

Bulgular: 205 hasta anketi cevaplamistir ve hastalarin %98,8'i internet kullanici-
sidir. Ayrica makale okuyanlarin %72,9'u ve video izleyenlerin %58,3'li sezaryen
igin genel anestezi istemediklerini belirtmislerdir. Internette sezaryen anestezisi ile
ilgili makale okuyanlarin ve video izleyenlerin APAIS anksiyete skorlari daha yliksek
bulunmustur. Anestezi ile ilgili anksiyete cerrahi ile ilgili anksiyeteden anlamli olarak
daha yuksektir. Bu caligma literatiirde sosyal medyanin anksiyete tizerindeki etkisini
degerlendiren ilk calismadir.

Sonug: Bu ¢alismada gebelerin yiksek oranda sosyal medya kullandigi ve giiveni-
lirligi kontrol edilemeyen sosyal medya kullaniminin hastalarin anksiyete diizeylerini
artiric etkisi oldugu gosterilmistir.

Anahtar kelimeler: Anksiyete, sezaryen, intemet, APAIS, rejyonel anestezi

ABSTRACT

Aim: Nowadays, many patients use social platforms to share their personal experien-
ces and opinions about caesarean section. Despite being a popular phenomenon,
little is known about the reliability of these posts and their impact on patient anxiety.
In this study, our aim was to investigate, for the first time in the literature, the effect of
social media use on patients’ preoperative caesarean section anxiety levels.

Method: With the approval of the ethics committee, 250 pregnant patients seen befo-
re an elective caesarean section were asked to complete a prospective, monocentric
questionnaire about the use of online platforms and also to complete the Amsterdam
Preoperative Anxiety and Information Scale (APAIS) for preoperative anxiety levels.

Results: 205 patients answered the questionnaire and 98.8% of the patients were
internet users. Also 72.9% of those who read articles and 58.3% of those who watc-
hed videos stated that they did not want general anaesthesia for caesarean section.
APAIS anxiety scores of those who read articles and watches videos about caesare-
an section anaesthesia on the internet were higher and anaesthesia-related anxiety
was significantly higher than surgery-related anxiety. This is the first study which
evaluated the social media effect on the anxiety in the literature.

Conclusion: The findings show that pregnant women use social media extensively
and that the use of social media, the reliability of which cannot be controlled, has an
increasing effect on patients’ anxiety levels.
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INTRODUCTION

Internet-based health information comes from a wide variety of
sources. It can be highly specialised, as recently demonstrated
in the field of regional anaesthesia, or easily accessible, such
as social media, which provide information or services by enab-
ling users to connect with others who share their interests or
goals. (1) Social networks such as YouTube, Instagram, Twe-
eter or the others are not only a storage of videos but also a
popular social network where users can interact and socialise
(e.g. commenting, favouriting and following). Participating in
communities and forums, blogging or tweeting are some of the
activities of the so-called “ePatient”, individuals who are “equ-
ipped, enabled, empowered and engaged in their health and
health care decisions” (2).Especially after COVID-19, ePatients
have started to share online videos about their health or medi-
cal problems, which seems to be partly driven by the inability of
contemporary medical practice to meet patients’ needs that go
beyond the traditional treatment they receive, a trait also identi-
fied by participants in online health care groups. (3)

Anxiety is defined as a transient emotional state of unpleasant
feelings of tension, apprehension, nervousness and fear, and
high autonomic nervous system activity (4). Patients feel ner-
vous or worried that something might happen, most commonly
during the perioperative and postoperative periods, and affects
patients’ comfort and well-being. Up to 60-80% of patients ex-
perience anxiety before surgery. (5,6) Factors that contribute to
anxiety include cultural diversity, age, gender, type of surgery
and anaesthesia, previous experience with anaesthesia or sur-
gery, and inadequate preoperative information. Studies have
shown that the incidence of preoperative anxiety is higher for
caesarean section and for the most common technique, regi-
onal anaesthesia (RA), than for other anaesthetic techniques
and surgical procedures.. (7,8,9)

However, there are many studies in the literature about the use
of hospital or suggested websites for an upcoming anaesthesia
or procedure, but there is no study about the uncontrolled social
media use for information and the effect on anxiety. We there-
fore conducted a survey of patients undergoing elective C/S at
our institution to assess whether patients use social media to
seek information about anaesthesia and the effect of informati-
on on their anxiety levels using the Amsterdam Anxiety Scale.

MATERIALS AND METHOD

This single-arm, prospective, observational cohort study inc-
luded 250 patients scheduled for elective cesarean section at
the Obstetrics and Gynaecology Department of Ankara Bilkent
City Hospital. Patients were between 18 and 45 years of age,
American Society of Anesthesiologists (ASA) Class I-Il, who
volunteered to participate in the study and were able to unders-
tand the questionnaire and give informed consent. Patients
were excluded if they had major cognitive impairment or any
mental disorder that could affect the results, such as inability to
read and understand Turkish, and if they required emergency
surgery. Patients agreed to participate by completing the study
questionnaire. The sample size was set to include approxima-
tely the same number of patients as in similar studies.

This study was approved by the Ethics Review Board of Ankara
Bilkent City Hospital (approval number: E1-21-1739) and regis-
tered in the Clinical Trials Registry (NCT05416541).
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Each questionnaire was collected by the study coordinator. The
questionnaire used for this paper consisted of three sections.
(A: patient characteristics; B: internet and social media use; C:
Amsterdam Preoperative Anxiety and Information Scale).

The first part analysed demographic information such as age,
education, number of pregnancies, whether she had had sur-
gery before, if so, what type of anaesthesia was used, how
many caesarean sections she had, if she had had a caesarean
section before, what type of anaesthesia was used.

The second part analyses internet use. It will be found out whet-
her the patient uses the internet, if so, how often she uses it,
which portals she uses most to exchange information (YouTu-
be, Facebook, Twitter, Instagram, blogs and Google) and whet-
her she used the internet to get information (text, video) about
her anaesthesia during her pregnancy. If she has exchanged
information, we will ask her opinion about the written or visual
information she has seen or read. We will then ask whether
she would change her choice of anaesthesia as a result of the
information she found on the internet.

In the final section of the questionnaire, preoperative anxiety
was assessed using the Amsterdam Preoperative Anxiety and
Information Scale (APAIS), which has been translated and va-
lidated in Turkish. (10)

The APAIS is a self-report questionnaire consisting of six items.
Two items assess anxiety related to anaesthesia, two items as-
sess anxiety related to surgery, and two items assess desire for
information. Thus, the APAIS assesses patients’ anxiety about
anaesthesia, surgery, and lack of knowledge, and the score
ranges from 6 to 30. (11)

Statistical Analysis

Statistical analysis was performed using SPSS 17.0 program
(SPSS Inc, Chicago, IL, USA). Continuous variables were pre-
sented as mean * standard deviation and median (min-max),
and categorical variables were expressed as number (percen-
tage). Conformity to normal distribution was tested using Kol-
mogorov—-Smirnov test. Student’s t-test was used for compa-
ring normally distributed data, Mann-Whitney U test was used
for comparing non-normally distributed data, and Pearson’s
chi-square or Fisher’s test was used for comparing categorical
variables. p< 0.05 was considered statistically significant for all
tests.

RESULTS

Of the 250 patients who were asked, 99.6% (n = 249) agreed
to take part in the study, and the mean age was 29,2214,59
years. The median and minimum-maximum number of parites
was 2 (1-7). 82.7% (n = 206) of the patients had experience of
anaesthesia.

98.8% of the patients (n=246) were internet users and 93.6%
of them (n=231) were daily internet users. 68.2% (n=170) of
patients had completed primary or secondary school, and the
remaining 31.8% (n=79) had completed university. Internet use
didn’t show any correlation with education. (Table 1)

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1901

Who agreed the questionnaire (mean) (%) 99.6 (n=249)
Age (mean) 29,22 + 4,59 years
Parite (mean) 2
Experienced anaesthesia before (%) 82.7 (n =206)
Education (%)
Primary — secondary 68.2 (n=170)
University 31.8 (n=79)
Internet users (%) 98.8 (n=246)
Daily internet users (%) 93.6 (n=231)
Read articles about C/S anaesthesia. 34.6 (n=85)
from internet (%)
Watched videos about C/S anaesthesia  from 29.3 (n=72)
internet (%)

Among internet users, 34.6% (n=85) had read articles and
29.3% (n=72) had watched videos about caesarean section
anaesthesia on the internet. The proportion of those who read
articles or watched videos about caesarean section anaesthe-
sia on the Internet was statistically significantly higher among
university graduates (p<0.05). 72.9% (n=62) of those who read
articles and 58.3% (n=42) of those who watched videos stated
that they did not want general anaesthesia for caesarean secti-
on. 80.1% of those who had not read about caesarean section
anaesthesia on the internet or 74.1% of those who had not wat-
ched a video had no opinion about anaesthesia.

APAIS anxiety scores of those who read articles about cae-
sarean section anaesthesia on the internet were statistically
significantly higher than those who did not (18 vs 15) (p=0.01).
Anxiety scores of those who watched videos were statistically
significantly higher (20.5 vs 15) (p=0.0001). From the answers
given to APAIS scores, it was observed that anaesthesia-rela-
ted anxiety was significantly higher than surgery-related anxiety
(p<0.05). It was also observed that APAIS score was signifi-
cantly higher in university graduates than non-university gra-
duates (p<0.05).

DISCUSSION

The number of so-called “e-patients”, patients who routinely
use the Internet to obtain information about their health care,
is steadily increasing. (12) In our study, we found that 98.8% of
patients were internet users, and 72.9% of those who read ar-
ticles and 58.3% of those who watched videos stated that they
did not want general anaesthesia for caesarean section. The
APAIS anxiety scores of those who read articles and watched
videos about caesarean section anaesthesia on the internet
were higher, and it was also observed that anaesthesia-related
anxiety was significantly higher than surgery-related anxiety.
This is the first study in the literature to evaluate the effect of
social media on anxiety.

The participation rate was high at over 99.6%. The main finding
of the survey was that most young patients had used social
media and 98.8% of them used it to find out more about ana-
esthesia.

The motivation of these e-patients is to find the information they
want quickly and easily. As only a few minutes are dedicated
to the explanation of anaesthesia, this may not be enough for
patients (its advantages and disadvantages, as well as risks
and alternatives, if they exist). (13)
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In the literature, Murero et al. showed that patients after cardiac
surgery showed that one fifth of the surveyed 80 patients, Ku-
rup et al. showed that about 40% of their 877 enrolled patients
and Weiser et al. showed that less than one third of the 815
patients had used the Internet preoperatively to obtain medi-
cal information about surgical procedures not for upcoming
anaesthesia. (14,15,16) In these studies, searches for elective
anaesthesia are significantly lower than in our study. This is
consistent with a previous report that showed that patients were
significantly more afraid of surgery than of anaesthesia in the
pre-anaesthesia visit. (17) From the responses to the APAIS
scores in our study, anaesthesia-related anxiety was signifi-
cantly higher than surgery-related anxiety. The reason for the
difference from the other studies may be that the mean age was
higher than in our study and the time per patient in the preope-
rative anaesthetic visit was longer. Again, while in these studies
anaesthesia anxiety decreased with education, in our study the
opposite was found.

In our study, we found that almost all of our patients used the
internet and social media. Because the so-called “e-patient”
seems to be younger and our mean age was 29,2214,59 years
younger than these studies and also our study group consists
only of women. (3)

Various studies have reported that 73.3% to 86% of women un-
dergoing caesarean section experience preoperative anxiety.
(18) Anxiety before caesarean delivery is associated with incre-
ased incidence of hypotension after spinal anaesthesia, refusal
of caesarean delivery or regional anaesthesia, also decreased
Appearance, Pulse, Grimace, Activity and Respiration (AP-
GAR) score, readmission or prolonged hospital stay, infection,
increased postoperative pain scores, increased analgesic requ-
irement and cost of hospitals, which reduces overall maternal
satisfaction with perioperative hospital services. (9,19,20) In
our study, we found that 72.9% of those who read articles and
58.3% of those who watched videos from social media said
they did not want general anaesthesia for caesarean section.

Therefore, identifying and reducing perioperative anxiety in
women undergoing CS has become more important. The ASA
reports the need for a preoperative anaesthetic assessment for
all patients. The provision of anaesthesia information and pre-
operative educational interventions has been shown to reduce
preoperative anxiety. (6) The ideal method of providing this in-
formation is unknown. Most information aimed at reducing pre-
operative anxiety is given to the patient verbally or in writing,
but this is not always easy for the patient to understand. Recent
research has shown that even when information is given to he-
althy, educated young volunteers in an ideal environment, re-
call is low. (21) Pre-operative anaesthetic counselling, hospital
or procedure websites recommended by doctors are important
for pre-operative anxiety levels. Because it is easy to use and
accessible, women use internet social media (blogs, YouTu-
be, Instagram, Twitter and Facebook) to reduce their anxiety.
They search for information about pregnancy and parenting,
share information of their choice with others, and build social
networks to strengthen social support. (22)

In January 2022, there were 69.95 million internet users in
Turkey. And 50.6% are women; over 40.7% are aged 18-44.
The number of internet users in Turkey increased by 3.9 million
(+5.9%) between 2021 and 2022, but the issues surrounding
COVID-19 continue to affect research into internet penetrati-



on, so the actual number of internet users may be higher than
these published figures suggest. (23) (https://datareportal.com/
reports/digital-2022-turkey) Given the high level of internet use,
concerns have been raised about the possibility of public ma-
nipulation by pharmaceutical marketing strategies and mislea-
ding public opinion by false claims from unreliable sources, and
these should be acknowledged. (24) Other disadvantages of
using social media for health information were misinformation
faced by consumers and increased knowledge about the pro-
cedure, awareness of complications. (25) Similar to our study,
Tanis et al. reported that unsupervised online videos can occa-
sionally cause anxiety. (26)

CONCLUSION

It seems that we need to consider directing our patients to re-
liable and credible resources when appropriate. The quality of
online anaesthesia information is variable, with reports of good
quality information on several anaesthesia-related topics, but
also that most anaesthesia information available on the World
Wide Web is of poor quality, and that it is difficult for patients
searching the Internet to find and understand how to evaluate
good quality anaesthesia-related sites.
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Amag: Konjenital diafragma hernisinde (KDH) mide pozisyonu ile neonatal sagkalim
arasindaki iliskiyi incelemek

Metod: Aralik 2019- Aralik 2022 tarihleri arasinda Ankara Sehir Hastanesi Perinato-
loji klinigine bagvuran 18-45 yas ve 22-39 gebelik haftalari arasinda, fetal KDH tanili
toplam 36 gebe retrospektif olarak analiz edildi. Gebelikler yenidogan sagkalimina
gore iki gruba ayrildi. Sagkalan (n=8) ve canli dogup 6len (n=22) gruplar arasinda
demografik dzellikler, klinik 6zellikler ve kontralateral akciger boyutu / bas cevresi
(LHR) orani, mide pozisyonu ve diger prognostik faktorler karsilastirildi.

Bulgular: Ortalama anne yasi 29,30 + 1,02 (17-40 araliginda) olup, hastalarin
%36'nin (13/36) ilk gebeligiydi. Tani anindaki median gebelik haftasi 25,10 (13.5-
37,6) idi. Parite, tan1 anindaki medyan gebelik haftasi, KDH tipi, karaciger pozisyo-
nu, median LHR agisindan sagkalan ve dogum sonrasi kaybedilen gruplar arasinda
istatistiksel olarak anlamli fark bulunmadi. Grade 2 mide pozisyonu sagkalan grupta
istatiksel olarak anlamli olacak sekilde daha yiiksek saptandi (p=0,01). neonatal
operasyon orani ve 1.-5. dakika apgar skorlari dogum sonrasi kaybedilen gruba
gore daha yiksek saptandi (p=0,02, p=0,01, p=0,00 sirasiyla).

Sonug: KDH'de mide pozisyonu derecelendirmesi, neonatal sagkalim ile iliskili ola-
bilecek, pratik ve uygulanabilir bir yontemdir ve grade 2 mide pozisyonu, LHR'den
bagimsiz olarak KDH'li fetiislerde artmis sagkalim ile iligkili bir belirte¢ olabilir. Bu
yontem, neonatal prognozun degerlendiriimesinde ve fetal miidahalelerin mevcut
oldugu Gglinct basamak merkeze maternal transfer gibi perinatal yonetimin plan-
lanmasinda yararli olabilir.

Anahtar Kelimeler: Konjenital diafragma hernisi, mide, prognoz

ABSTRACT

Objective: To examine the relationship between stomach position and neonatal sur-
vival in congenital diaphragmatic hernia (CDH).

Study Design: A total of 36 pregnant women with a diagnosis of fetal CDH, aged
between 18-45 years and 22-39 weeks of gestation, who applied Ankara City Hospi-
tal Perinatology clinic between December 2019 and December 2022, were analyzed
retrospectively. Pregnancies were classified into two categories based on neonatal
survival. Demographic characteristics, clinical features and contralateral lung size/
head circumference (LHR) ratio, stomach position, and other prognostic indicators
were evaluated among the survivor (n=8) and non-survivor (n=22) groups.

Results: The mean maternal age was 29.30 + 1.02 (range 17-40), and 36% (13/36)
of the patients were primigravid. The median gestational week at diagnosis was
25.10 (13.5-37.6). There was no statistically significant difference between the survi-
vor and non-survivor groups in terms of CDH type, liver position, gestational week at
diagnosis, and median LHR. Grade 2 stomach position was found to be statistically
significantly higher in the survivor group (p=0.01). Operation rate and 1st-5th minu-
te Apgar scores were higher than in the non-survivor group (p=0.02, p=0.01, and
p=0.00, respectively).

Conclusion: Stomach position grading in CDH is a practical and applicable method
associated with neonatal survival, and grade 2 stomach position may be a marker
associated with increased survival in fetuses with CDH regardless of LHR. It may be
useful in assessing neonatal prognosis and planning perinatal management, such as
maternal transfer to a tertiary center where fetal interventions are available.

Keywords : Congenital diaphragmatic hernia, prognosis, stomach
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INTRODUCTION

Congenital diaphragmatic hernia (CDH) is a developmental di-
sorder of the diaphragm that results in herniation of the abdo-
minal organs into the fetal thorax. CDH is a relatively common
anomaly with an incidence of 1 in 2500 live births (1). While
in the postpartum period, the diaphragmatic defect can be re-
paired surgically, pulmonary hypoplasia caused by CDH and
pulmonary hypertension can increase morbidity and mortality
in the neonatal period (2). Postpartum mortality rates can range
from 15% to 50% in isolated cases (3, 4).

Several prenatal variables influence the survival of newborns
with CDH (5, 6). Numerous prognostic factors are used for sur-
vival prediction, clinical decision-making, and counseling (7).
The most commonly used parameters are the ratio expres-
sed as the ratio of the contralateral lung area to the fetal head
circumference (LHR), obtained in a cross-section of the fetal
thorax, and the determination of the intrathoracic liver position.
Fetal LHR is used to indirectly measure lung volume in post-
natal prognosis. Patients with right-sided CDH, chromosomal
abnormalities, severe congenital anomalies, liver herniation,
hydrops fetalis, and low fetal LHR have a poor prognosis. (6, 8).

More recent studies have begun investigating the predictive
role of stomach position on neonatal survival in CDH, and va-
rious grading systems have been developed (9, 10). A study
by Cordier et al. found that prenatal stomach position grades
could potentially predict neonatal survival, the need for neona-
tal mesh repair, the need for extracorporeal membrane oxyge-
nation (ECMO), and the need for long-term respiratory support
(9). However, there is a paucity of data in the literature on this
topic, for which there needs to be more studies.

The aim of our study is to investigate the relationship betwe-
en fetal stomach position and neonatal survival in pregnancies
with CDH and to evaluate obstetric outcomes.

MATERIALS AND METHOD

A total of 36 pregnant women diagnosed with fetal CDH who
presented to the perinatology clinic of Ankara City Hospital
between December 2019 and December 2022 were retrospec-
tively analyzed. The study protocol was approved by the Ethics
Committee of Ankara City Hospital (Decision No: E2-23-3737).
The general principles of the Declaration of Helsinki were fol-
lowed, and informed consent was obtained from all patients.

A total of 36 pregnant women between the ages of 18 and 45
years who were diagnosed with CDH and were between 22
and 39 weeks pregnant were included in the study. Cases with
premature rupture of membranes and multiple pregnancies
were excluded from the study. Cases were evaluated for de-
mographic and clinical characteristics, ultrasound findings, and
obstetric and neonatal outcomes. Pregnancy termination rate,
invasive prenatal diagnostic tests, chromosomal abnormalities,
and concomitant congenital anomalies were recorded. Accor-
ding to neonatal survival, patients were divided into two groups.
Maternal age, gravida, parity, median week of gestation at diag-
nosis, CDH type, fetal stomach position, presence of liver and
intestinal herniation, LHR, median week of gestation at delivery,
birth weight, 1-5. Minute Apgar score, mode of delivery, and
neonatal operation rate were compared. The percentages of li-
ver and intestinal herniation, LHR, and neonatal operation rates
were examined between groups according to stomach position.
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Prenatal ultrasonography

A maternal-fetal medicine specialist performed all prenatal
ultrasound examinations using transabdominal sonography
(Voluson E8; GE Medical Systems). LHR was defined as the
ratio of the product of the two longest vertical measurements
of the contralateral lung area to the fetal head circumference
in a four-chamber transverse section of the fetal thorax. The
stomach position was graded as suggested by Cordier et al., in
the four-chamber transverse section of the fetal heart used for
LHR measurement (9): Grade 1: stomach cannot be visualized,
grade 2: stomach is anterior, visualized at the level of the apex
of the heart, there is no structure between stomach and apex,
grade 3: abdominal organs are present anterior and posterior
to the stomach, the stomach is mostly anterior according to the
level of the atrioventricular valves, and grade 4: most of the sto-
mach is behind the level of the atrioventricular valve (Figure 1).

Figure 1. Ultrasonography images. Prenatal stomach position.
Grades 1-4, Cordier et al. According to the rating system. Gra-
de 1: abdominal, no stomach is observed in the thorax. Grade
2: anteriorly located stomach in the thorax, Grade 3: stomach in
the mid-posterior thorax. Grade 4: retrocardiac.

Statistics

The Statistical Package for the Social Sciences was used to
conduct statistical analyses. (IBM SPSS Statistics for MAC,
version 22.0). Visual (histograms, probability plots) and analytic
methods (Shapiro-Wilk test) were used to determine whether
variables were normally distributed. In descriptive analyses,
the median was used for variables that were not normally dist-
ributed. The Mann-Whitney U test was used for comparison
between groups when continuous variables were not normally
distributed. The Kruskal-Wallis test was used to test the sig-
nificance of the difference between three or more groups for
non-normally distributed groups. If applicable, the chi-square
and Fisher’s exact tests were used to compare categorical vari-
ables. P < 0.05 was considered statistically significant.

RESULTS

The mean maternal age was 29.30 + 1.02 years (range, 17-40
years), and 39% (14/36) of pregnant women were primiparous.
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The median gestational week at diagnosis was 25.1 (13.5-37.6). Amniocentesis was used to analyze the fetal karyotype in 12
cases (33%), and it was reported that 9 of them had a normal karyotype. Of the three abnormal karyotypes, one fetus was found
to have trisomy 12, one fetus was found to have a 15q13.3 duplication, and the other fetus was found to have Matthew Wood
syndrome. Left-sided CDH was present in 28 (78%) fetuses and right-sided CDH in 5 (19%) fetuses, posterolateral hemnia in 2
fetuses (6%), and posterior hernia in 1 fetus (3%). Congenital structural anomalies were found in 14 (39%) fetuses. Cardiovascular
(21%) and genitourinary (6.1%) were the most common system anomalies. Intestinal herniation was present in 57.6%, and liver
herniation in 42% of patients. After appropriate counseling, three families requested termination of pregnancy. In addition to CDH,
one fetus had holoprosencephaly, one had a clenched hand and aberrant right subclavian artery (ARSA), and the other had a
neural tube defect. The median week of termination was 22 weeks.

While 3 (9%) of 33 fetuses with CDH died intrauterine, 8 (24%) of 30 live births survived after birth. No significant difference was
found between the survivor group (n=8) and the non-survivor group (n=22) in maternal age, week of diagnosis, type of CDH, LHR
values, week of birth, and birth weight (p > 0.05) (Table 1).

Table 1. Comparison of demographic obstetric and neonatal outcomes among neonatal survival groups

Survivor Non-survivor p-value
(n=8) (n=22)
Maternal age (year) 26.5 (26-36) 30(18-42) 0.48
Gravida (n) 1.5 (1-6) 2 (1-6) 0.71
Parity (n) 0.5 (0-4) 1(0-4) 0.71
Gestational week at the time of diag- 29.9 (16-37) 24.7 (13-37) 0.32
nosis
CDH type 0.30
Left 8 (100%) 18 (81%)
Right 0 (0%) 2 (9%)
Posterolateral 0 (0%) 1 (5%)
Posterior 0 (0%) 1 (5%)
Intestinal herniation 0.70
present 7 (88%) 15 (6%8)
none 1(12%) 7 (32%)
Liver position 0.05
Thorax 2 (25%) 14 (64%)
Abdomen 6 (75%) 8 (6%)
Additional anomaly 0.20
Izole 6 (75%) 11 (50%)
Non-izole 2 (25%) 11 (50%)
LHR 1.7 (0.8-2.8) 0.8 (0.2-2.3) 0.07
Week of birth 37.9 (36-39) 38.4 (25-39) 0.60
Birth weight 3065 (2800-3440) 2640 (770-3790) 0.08
Mode of delivery 0.18
Vaginal delivery 1(12.5%) 6 (62.5%)
Cesarean section 7 (87.5%) 16 (37.5%)
1.min apgar score 5 (4-8) 2 (0-6) 0.01
5.min apgar score 7.5 (6-9) 4 (0-8) 0.00
Neonatal operation 0.02
present 8 (100%) 4 (18%)
none 0 (0%) 18 (81%)

CDH, congenital diaphragmatic hernia; LHR, lung-to-head ratio

Values were presented as median (min-max), number, percentile (n, %)

p <0.05 was considered statistically significant
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It was found that 100% of the surviving neonates underwent surgery in the neonatal period, and it was observed that Apgar scores
were higher in the first to fifth minutes (p=0.01 and p=0.00, respectively). The rate of herniation of the liver and intestines into the
thorax was similar in the survival groups. When compared by stomach position, grade 2 stomach position was statistically signifi-

cantly higher between survival groups (p=0.01) (Table 2).

Table 2. Comparison of stomach position degrees among neonatal survival groups

Survivor Non-survivor p-value
(n=8) (n=22)
Stomach position
Grade 1 2 (25%) 10 (55%) 0.38
Grade 2 4 (50%) 1 (5%) 0.01
Grade 3 1(12.5%) 7 (32%) 0.23
Grade 4 1(12.5%) 4 (18%) 0.77

Values were presented as number, percentile (n, %)
p < 0.05 was considered statistically significant

Chi-square test

While neonatal surgery rates were higher for grade 2 stomach position, LHR and liver and intestinal herniation rates were similar

(Table 3).
Table 3. Comparison of the clinical and ultrasonographic features of the groups formed according to the degrees of stomach
position
Stomach position
Grade 1 Grade 2 Grade 3 Grade 4 p-value
(n=12) (n=6) (n=9) (n=6)
LHR 1.7 (0.2- 2.8) 1.8 (0.5-2.8) 1.3 (0.7-6.6) 0.7 (0.3-3.1) 0.13
Liver herniation 5 (45%) 3 (50%) 4 (57%) 4 (80%) 0.60
Intestinal herniation 7 (70%) 5 (100%) 5(71%) 3 (100%) 0.21
Neonatal operation 3 (25%) 6 (50%) 2 (17%) 1(8%) 0.03
Izole CDH 7 (58%) 4 (66%) 4 (44%) 4 (68%) 0.79

CDH, congenital diaphragmatic hernia; LHR, lung-to-head ratio
Values were presented as median (min-max), number, percentile (n, %)
p < 0.05 was considered statistically significant

Kruskal-Wallis test, chi-square test

DISCUSSION

In our study, stomach position ratios were examined among the
survival groups were investigated. Whereas the LHR ratio was
similar, Grade 2 stomach position was found to be higher in
neonates who survived postnatally. These results suggest that
prenatal grade 2 stomach position may be a marker associated
with increased survival in CDH independent of LHR.

Advances in prenatal diagnosis and the discovery of predictive
factors in CDH have led to improved fetal and neonatal mana-
gement in appropriate tertiary centers. There are limitations in
measuring LHR, the most commonly used parameter, such as
variations among physicians performing ultrasound and difficul-
ties in determining the border of the hypoplastic lung in severe
forms of CDH (7, 11). In addition, uncorrected LHR has been
demonstrated to increase with gestational age (12-14). For this
reason, studies on using organs herniated into the thorax as di-
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rect and indirect markers have come to the forefront. There are
publications in which the location and volume of the stomach
and liver in CDH have been studied by MRI (9, 15).

In recent years, prenatal stomach position has been recom-
mended for predicting neonatal prognosis (16-18). Some pub-
lications in the literature use different methods to evaluate fetal
stomach position in pregnancies with CDH. A study by Kitano et
al. described a 4-level grading system for stomach position; the
classification was made according to the rate of stomach herni-
ated to the thorax (10). Cordier et al., on the other hand, classi-
fied the stomach according to its position in the thorax relative
to the atrioventricular valve plane and studied the correlation
between the liver position detected on MRI and the stomach
position grades (9). They showed that grading stomach positi-
on on prenatal ultrasound is a very reliable and simple method
for indirectly assessing liver herniation to thorax in left-sided
CDH. Using the stomach position grading method by Cordier et



al., our study found that grade 2 stomach position was associa-
ted with long-term neonatal survival. The fact that the LHR ratio
was statistically similar among the survivor and non-survivor
groups also suggests that this method may be a practical and
reproducible predictor independent of LHR.

Tanacan et al. similarly classified the location of the stomach
in their study of 44 pregnant women with CDH. They found
that the stomach was in the abdomen in more than 50% of the
surviving neonates, second most commonly in the anterior left
thorax (19). Our study found a grade 2 stomach position in 50%
of the surviving infants, suggesting an increased survival rate.
Another recent study compared groups with similar LHR ratios
in infants with left-sided CDH without liver herniation and found
that neonatal morbidity was lower in infants with stomach in the
abdomen than in infants with gastric hernia (20).

Prenatal estimation of neonatal respiratory morbidity in CDH is
not entirely possible because the lungs are not functional until
after birth. Both the degree of stomach position and LHR can be
considered indicators of pulmonary hypoplasia, reflecting the li-
kelihood of survival and the degree of respiratory morbidity. The
study performed by Weller et al. showed that the time to resolu-
tion of pulmonary hypertension on echocardiography increased
with increasing degree of prenatal stomach position(15). The
increased neonatal survival seen in our study may be related
to decreased respiratory morbidity. Studies in the literature in-
dicate a linear correlation between the need for ECMO and the
degree of stomach position(17). The advantages of our study
are that the cases had homogen obstetric characteristics, and
the same physician investigated the stomach position using
prenatal ultrasound data. Limitations are the retrospective de-
sign and the criteria for long-term survival in assessing neona-
tal prognosis, and morbidities such as pulmonary hypertension
and chronic lung disease that develop in the postnatal period
were not included in the analysis. Therefore, further studies are
needed for definitive conclusions.

CONCLUSION

Stomach position grading in CDH is a practical and applicable
method associated with neonatal survival, and grade 2 stomach
position may be a marker associated with increased survival in
fetuses with CDH regardless of LHR. It may be useful in asses-
sing neonatal prognosis and planning perinatal management,
such as maternal transfer to a tertiary center where facilities
such as fetal interventions are available.
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Amag: inflamatuar barsak hastaligi (IBH) ile komplike olmus gebeliklerde fetal ti-
mik-torasik orani aragtirmaktir.

Metod: Bu vaka-kontrol calismasina 28-40.gebelik haftalarinda bulunan Ulseratif
Kolit (UK) ve Crohn Hastaligi (CH) tanili 26 hasta ile 26 saglikii gebe dahil edildi.
Kontrol grubu, gebelik yas! ile eslesen komplikasyonsuz gebeliklerden segildi. Ultra-
sonografik degerlendirme sonrasinda demografik 6zellikler, hastalik tipi ve hastalik
aktivitesi degerlendirildi. Timik-torasik oran (TTO), 6n-arka timus él¢iimiin(in intrato-
rasik mediastinal capa bélinmesiyle hesaplandi.

Bulgular: TTO olgiimleri vaka grubunda 0,32+0,02 ve kontrol grubunda 0,35+0,02
idi (p <.001). Vaka grubundaki hastalarin %34,6'si (n=9) gebelikleri boyunca en az
bir kez atak gegirmisti. UK ve CH olan hasta gruplar arasinda medyan TTO de-
gerleri agisindan anlamli fark yoktu. Gebelikte en az bir kez atak gegiren grupta
TTO, atak gegirmeyenlere gore anlamli olarak daha dusiik bulundu (sirasiyla 0,31'e
karsilik 0,34, p=.012).

Sonug: Calismamiz IBH'nin fetal TTO (izerindeki etkisini degerlendiren ilk calisma-
drr. IBH'li gebelerde matemnal akut ve kronik inflamasyon, intrauterin gevreyi de-
gistirerek fetal timus boyutunu etkileyebilir. Gebelikte gegirilen ataklarin fetal timus
boyutunu etkileyebilecegi dustnildiginde bu hastalarin remisyonda tutulmasi ve
yakindan takip edilmesi ok nemlidir.

Anahtar Kelimeler: inflamatuar barsak hastaligji, Ulseratif Kolit, Crohn hastaligi, Fe-
tal timus, Timik-torasik oran

ABSTRACT

Objective: To investigate the fetal thymic-thoracic ratio in pregnancies complicated
with inflammatory bowel disease(IBD)

Study Design: This case-control study included 26 pregnant women diagnosed with
Ulcerative Colitis (UC) and Crohn’s Disease (CD) and 26 healthy pregnant women at
28-40 gestational weeks. The control group was selected from uncomplicated preg-
nancies matched by gestational age. Demographic characteristics, disease type, and
disease activity were assessed after ultrasonographic evaluation. The thymic-thora-
cic ratio (TTR) was calculated by dividing the anteroposterior thymus measurement
by the intrathoracic mediastinal diameter.

Results: TTR measurements were 0.32+0.02 in the case group and 0.35+0.02 in the
control group (p <.001). 34.6% (n=9) of the patients in the case group had an attack
at least once during pregnancy. There were no significant differences in the median
TTR values between UC and CD groups. TTR was significantly decreased in the
group who had an attack at least once during pregnancy compared to those who did
not (0,31 vs. 0,34, respectively, p=.012).

Conclusion: This is the first study to assess the impact of IBD on fetal TTR. Maternal
acute and chronic inflammation in pregnancies with IBD may affect the fetal thymus
size due to the intrauterine milieu. Considering that exacerbation during pregnancy
also affects fetal thymus size, it is crucial to keep these patients in remission throu-
ghout the disease and follow up closely.

Keywords: Inflammatory bowel disease, Ulcerative colitis, Crohn’s disease, Fetal
thymus, Thymic-thoracic ratio
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INTRODUCTION

Ulcerative colitis (UC) and Crohn’s disease (CD) are categori-
zed as inflammatory bowel diseases (IBD), which cause diges-
tive disorders and inflammation in the gastrointestinal tract (1).
Both diseases are often diagnosed in childbearing and mainly
affect women of reproductive age. Although the etiopathoge-
nesis of IBD is not yet fully understood, studies on this subject
emphasize the role of genetic, environmental factors, and gut
microbiota (2, 3). The interaction between these factors cont-
ributes to the inappropriate immune response. Stimulation of
the immune system causes damage to the gastrointestinal tract
and symptoms in different parts. While CD has a segmental,
asymmetric, and transmural manner in the digestive tract, UC
is generally characterized by mucosal inflammation that begins
in the rectum and can expand to the proximal colonic segments

(4)

Recent studies indicate that cytokines have a crucial role in
controlling intestinal inflammation and its clinical symptoms as-
sociated with IBD, thus directly involved in the pathogenesis of
IBD (5). Environmental triggers lead to excessive and aberrant
cytokine response in the genetically sensitive host, thus resul-
ting in subclinical or acute inflammation. The defective acute
inflammatory response results in inadequate clearance of an-
tigenic factors; therefore, mucosal immune cells such as mac-
rophages and T cells respond by producing cytokines, ultima-
tely establishing chronic gastrointestinal tract inflammation (6).
The disproportion between pro-inflammatory and anti-inflam-
matory cytokines restricts the resolution of inflammation and
leads to disease progression and tissue destruction. In addition
to continuing inflammation, attempts to resolve inflammation by
angiogenesis and induced remodeling by the immune system
lead to the ongoing process of the disease with remissions and
attacks. Women with disease exacerbation at conception have
more potential to have an attack during pregnancy than those
who become pregnant while in remission (7). So, patients with
active disease had an increased risk of adverse pregnancy
outcomes such as spontaneous abortion, small for gestational
age, low birth weight, and preterm birth due to impaired nutriti-
onal uptake and absorption (8).

The fetal thymus is essentially an epithelial organ that provi-
des an appropriate environment for developing T-lymphocytes.
These T-lymphocytes mature over time and are called thymo-
cytes, enabling the thymus to play a crucial role in systemic
inflammatory processes(9). Chaoui et al. first described the
anteroposterior fetal thymus and the intrathoracic mediastinal
diameter in the three vessels’ view to complete the thymic-tho-
racic ratio(10). Reference charts for thymus measurement have
been developed, and it has been shown that fetal thymus size
is not affected by gender and multiple pregnancies (11, 12).
Previous studies have shown an association between fetal th-
ymus measure and several maternal or fetal disorders. Small
thymus measurements in fetuses diagnosed with congenital
heart disease and 22911 microdeletion, Down syndrome, and
intrauterine growth retardation are some examples of fetal con-
ditions (10, 11, 13). Small thymus size has been detected in
pregnancy complications such as gestational diabetes mellitus,
preeclampsia, and premature rupture of membranes (14-16).
In addition, our previous studies showed decreased fetal th-
ymic-thoracic ratio in various rheumatological diseases (17,
18). So, we aimed to obtain the fetal thymic-thoracic ratio in
the pregnancies with IBD compared to a healthy control group.
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MATERIALS AND METHOD

We performed a case-control study on 52 pregnant women
from 28 to 40 weeks gestation. All patients in our study were
collected in the perinatology clinic of Ankara City Hospital in
Turkey from July 2022 to January 2023. After approval from
the Medical Research Ethics Department of Ankara City Hospi-
tal, this study was planned following the Declaration of Helsinki
(E2-22-2142). All participants wrote the informed consent.

Pregnant women diagnosed with UC and CD before pregnancy
and followed up in our clinic were included. Other chronic dise-
ases, smoking, multiple pregnancies, pre-eclampsia, pregnan-
cies with congenital structural or chromosomal abnormalities,
and intrauterine growth restriction were excluded to minimize
confounding effects. A blinded maternal fetal subspecialist
(D.M.B.) performed all sonographic measurements using the
4-8 MHz convex transducer of Voluson E8 (G.E. Healthcare,
Milwaukee, WI). Demographic characteristics, including age,
gravidity, parity, abortus, pre-pregnancy body mass index
(BMI), disease type, and disease activity, were assessed after
ultrasonographic evaluation. The gestational week of all study
groups was defined according to the last menstrual period or
based on the measurement of first-trimester crown-rump len-
gth. An increased frequency in symptoms and at least one at-
tack was set as having an attack during pregnancy. For the
control group, healthy pregnant women matched by maternal
age and gestational weeks were chosen randomly. None of our
patients were treated with betamethasone administration befo-
re the sonographic evaluation.

Firstly, the homogeneous construction of the thymus was visua-
lized in the anterior part of the mediastinum. In the three-vessel
view, the distance between the posterior wall of the fetal chest
and the transverse aortic arch edge was calculated to evaluate
the anteroposterior diameter, as previously described (10). The
intrathoracic mediastinal diameter was the distance of a parallel
section drawn from the anterior border of the thoracic vertebral
body along the epicenter of the aortic arch vessel to the inner
edge of the sternum also measured. The thymic-thoracic ratio
(TTR) was estimated by dividing the anteroposterior thymus by
the intrathoracic mediastinal diameter (Figure 1).

Figure 1: The anteroposterior diameter of the fetal thymus (1)
and the intrathoracic mediastinal diameter (2)
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Measurements were repeated, and the average values of three measures were recorded.

All statistical analyses were performed using the Statistical Package for Social Sciences software version 17.0 (SPSS Inc, Chi-
cago, IL). Normal distributed continuous variables are reported as mean * standard deviation. Nonnormally distributed metric
variables are presented as median (Inter Quartile Ranges). Demographic features of the study groups were compared using the
Independent t-test and Mann-Whitney U test. The differences in TTR values between the case and control groups were evaluated
using the Independent t-test. Mann-Whitney U test was also used in the comparisons made according to the type of disease and
the presence of attacks. P-values<0.05 were assessed as statistically noticeable.

RESULTS

This study included the case group comprising 26 patients, 15 UC and 11 CD, and the control group composed of 26 patients. Cli-
nical characteristics of the study groups and fetal TTR measurements between case and control groups were presented in Table 1.

Table 1: Demographic and clinical characteristics of all participants

Case group (n=26) Control group (n=26) p-value
Age (years) 28.5+5.6 29.8+4.5 .327*
Gravidity 312 312 297t
Parity 1(0-1) 1(0-2) 711t
Abortus 0(0-1) 0 (0-0) .063t
Pre-pregnancy BMI (kg/m?) 24.2+1 25.2+2.3 .079*
Gestational age (Weeks) 31(29-33) 30 (28-33) 901+
TTR 0.32+0.02 0.35%+0.02 <.001*
Attacks during pregnancy 9 (34.6%)
Gestational age at birth (weeks) 38 (36-39) 38 (37-40) .063t
Birth weight (gram) 2780 (2540-3010) 3240 (3010-3510) .031+
Apgar 1% score 7 (6-8) 7 (7-8) 412t
Apgar 5% score 9 (8-10) 9 (8-10) .841t

Values are presented as meant standard deviation and median (IQR (Inter Quartile Ranges)) or as counts (percentage)

wn

The bold characters were used to define the significant “p” values p < 0.05.
Abbreviations: TTR; thymic-thoracic ratio

* Independent t-test
+t Mann Whitney U test

Both groups had similarities in pre-pregnancy body mass index, age, gravidity, and abortion numbers. TTR values were 0.32+0.02
in the case group and 0.35+0.02 in the control group (p <.001). The birth outcomes of both groups were also compared. There was
only one fetus in the case group who were admitted to the neonatal intensive care unit. 34.6% (n=9) of the patients in the case
group had an attack at least once during pregnancy.

Table 2: Comparison of the thymic-thoracic ratios between subgroups

Attacks during pregnancy
No Attacks during pregnancy
UC (n=15) CD (n=11) p-value (n=9) p-value
(n=17)
0.32(0.31-
TTR 0.32 (0.31-0.34) 0.36) .813t 0.31(0.31-0.32) 0.34 (0.32-0.36) .012+%

Values are presented as median (IQR (Inter Quartile Ranges))

w n

The bold characters were used to define the significant “p” values p < 0.05.
Abbreviations: UC; Ulcerative colitis , CD; Crohn'’s disease , TTR; thymic-thoracic ratio

t Mann Whitney U test
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Table 2 shows the comparison of TTR values in IBD subgroups.
No significant difference in the median TTR values was obser-
ved between UC and CD groups. TTR was statistically signifi-
cantly decreased in the group who had an attack at least once
during pregnancy compared to those who did not (0,31 vs.
0,34, respectively, p=.012).

DISCUSSION

This study showed decreased fetal TTR in pregnant women
with IBD. Although we found no difference between UC and CD
groups, TTR was smaller in these patients than in controls. We
also showed that pregnant women with at least one attack had
a smaller TTR than those without during pregnancy.

During fetal development, various organs and systems are
formed and matured. These processes can be disrupted and
made vulnerable to inflammation. Inflammation may be cau-
sed by various factors during pregnancy, including infections,
immune system dysregulation, or exposure to certain envi-
ronmental factors (9). It is crucial to understand the impact of
inflammation on the developing fetus, as it can significantly
affect the development of various fetal organs. The thymus is
a primary lymphoid organ susceptible to inflammation, stress,
hormonal status, and the inadequacy of nutrition. The dynami-
cs in the immune system and inflammatory processes trigger
the fetal hypothalamic-pituitary-adrenal axis, resulting in the
thymus’s cellular density and composition (19). With the indu-
ction of apoptosis, changes begin with the reduction of cortical
lymphocytes, followed by the disappearance of the corticome-
dullary demarcation line and atrophy in organ size. Therefore,
the fetal thymus has been an essential source of research used
to evaluate the effect of maternal inflammatory and oxidative
conditions on the fetus. Hyperglycemia and metabolic distur-
bance caused by diabetes are stress factors for the fetus and
decreased fetal thymus size has been observed in these pa-
tients (20). Glucose excess and metabolic disturbance seen in
maternal diabetes cause a fetal stress cycle due to impaired
oxygen transfer of the placenta. The reduced fetal thymus size
observed in maternal diabetes has been associated with this
vicious circle. The activated hypothalamic-pituitary axis and
increased maternal cortisol transfer in preeclampsia have been
associated with fetal thymus involution and decreased fetal th-
ymus size in these patients (14). Small fetal thymus dimension
is also demonstrated in various other stress-associated condi-
tions in pregnancy, including fetal inflammatory response synd-
rome, chorioamnionitis, and malnutrition (21-23). However, in
the absence of noticeable infection, thymocyte depletion and
thymus involution in chorioamnionitis have been shown histo-
logically. The decreased fetal thymus size observed after the
COVID-19 infection also indicates that maternal inflammatory
mediators may be able to trigger the processes affecting fetal
thymus involution (24). In light of this information, it was thought
that the fetus might undergo modifications in some organs in
response to infection-induced stress factors, and changes in
the fetal thymus structure, which is an organ sensitive to fetal
stress, may play a role in this response.

Chronic inflammation, affected by the intrauterine environment,
has been observed to impact fetal thymus size (25). Epigenetic
changes leading to various diseases have been observed in
the innate immune cells of fetuses exposed to in-utero mater-
nal inflammation (26). Active inflammatory processes in women
with IBD may interrupt appropriate placentation or restrict the
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placenta’s ability to meet fetal needs, thus leading to the alte-
ration of cellular components at the maternal-fetal interface (8).
Increased levels of chemokines and cytokines in IBD may lead
to changes in fetal immune response. Decreased fetal thymus
size in IBD revealed in our study indicated the fetal response
to inflammation. This finding was consistent with our previous
study, which showed reduced fetal thymus in maternal autoim-
mune diseases (17). Contrary to this, a previous study found
increased fetal thymus size in rheumatologic diseases (27). We
think the retrospective design of this previous study may have
influenced the results.

Abnormal and excessive cytokine formation in IBD causes a
subclinical or acute reaction. In patients who fail to resolve
acute bowel inflammation, chronic inflammation develops. The
imbalance between proinflammatory and anti-inflammatory
inhibits the resolution of inflammation and leads to disease
exacerbation and tissue destruction (6). A recent meta-analysis
indicated that IBD flares during the periconceptional period and
pregnancy are related to an increased risk of adverse pregnan-
cy outcomes such as spontaneous abortion, preterm birth, and
low birth weight (28). The decreased fetal thymus size in those
who had an attack in our study suggested the fetal effects of
inflammatory load in these patients. This shows that pregnancy
should be planned while the disease is in remission, and conti-
nuous disease control is essential even during pregnancy.

The strength of our study was that it was a prospective ca-
se-control design. The limitations of our study are that fetal
thymus measurement was only given as thymus-thorax ratio,
serum inflammation markers were not available, its relatively
small number of patients, and postnatal thymic evaluation could
not be performed.

CONCLUSION

To date, this is the first study to assess the influence of IBD on
the fetal thymic-thoracic ratio. Maternal acute and chronic inf-
lammation in pregnancies with IBD may affect the fetal thymus
size due to the intrauterine milieu. Considering that exacerbati-
on during pregnancy also affects fetal thymus size, it is crucial
to keep these patients in remission throughout the disease and
follow up closely.
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0z ABSTRACT

Amag: Dogum sonu kanama (PPK), maternal mortalite ve morbiditenin 6nemli bir
nedenidir. Trombositopeni, dogum sonu kanama icin bilinen risk faktdrlerinden biri
olmasina ragmen, hafif trombositopeninin dogum sonu kanama (zerindeki etkisi
hakkinda ok az sey bilinmektedir. Bu ¢alisma, plasenta previali gebelerde dogum
sonu kanama ile hafif trombositopeni arasindaki iliskiyi arastirmay1 amagladi.

Metod: 1 Ekim 2019 ve 1 Mayis 2022 tarihleri arasinda plasenta previa ameliyati
gecirmis gebelerde retrospektif bir kohort calismasi gergeklestirdik. Calisma gru-
bunu hafif trombositopenisi (trombosit sayisi 100.000-149.999/ pl) olan kadinlar
olusturdu. Kontrol grubundaki kadinlarin trombosit sayilari normaldi (trombosit sa-
yisi 150.000- 450.000 / pl). Sonug, asagidakilerden birinin veya daha fazlasinin bir
kombinasyonu olan dogum sonu kanama insidansiydi: 1) intraoperatif veya dogum
sonrasi donemde eritrosit stispansiyonu transfiizyonu gerekliligi; 2) Dogum 6ncesi
doneme gore dogum sonrasi hemoglobin diizeylerinde en az 3 gr/dL azalma.

Bulgular: Calismada 170 gebe mevcuttu; 30°'u hafif trombositopenili grupta, 140’
kontrol grubundaydi. Hafif trombositopeninin dogum sonu kanama ile iliskili oldugu
bulundu (dizeltilmis olasilik orani: 3.90 %95 GA: 1.56-9.72). Ayrica hafif trombosi-
topeni grubunda kan transfiizyonu alan ve hemoglobin dististi >3 g/dL olan hasta
saylsi kontrol grubuna gére anlamli olarak yuksekti (p<0,05).

Sonug: Plasenta previa hastalarinda, ameliyat 6ncesi hafif trombositopeni, dogum
sonu kanama riskinin artmasiyla baglantiliydi.

Anahtar Kelimeler: kan transflizyonu, plasenta previa, plasenta akreata spektrumu,
postpartum kanama, hafif trombositopeni

Objective: Postpartum hemorrhage (PPH) is a major cause of maternal mortality and
morbidity. Although thrombocytopenia is one of the known risk factors for postpartum
hemorrhage, little is known about the effect of mild thrombocytopenia on PPH. The
current study aimed to investigate the relationship between postpartum hemorrhage
and mild thrombocytopenia in pregnant women with placenta previa.

Materials and Methods: We conducted a retrospective cohort study of pregnant wo-
men who underwent placenta previa surgery between October 1, 2019 and May 1,
2022. Women with mild thrombocytopenia (platelet count 100,000-149,999/ pl) com-
prised the study group. The women in the control group had normal platelet counts
(platelet count 150.000- 450.000 / pl). The outcome was the incidence of postpartum
hemorrhage which is a combination of one or more of the following: 1) the require-
ment for a transfusion of pRBC during the intraoperative or postpartum period; 2) a
decrease in Hb levels of at least 3 gr/dL postpartum compared to prepartum.

Results: There were 170 women in the study; 30 were in the group with mild throm-
bocytopenia and 140 were in the control group. Mild thrombocytopenia was found to
be associated with postpartum hemorrhage (adjusted odds ratio: 3.90 95% Cl: 1.56-
9.72). Also in the mild thrombocytopenia group, the number of patients receiving
blood transfusion and Hb decline >3 g/dL were significantly higher compared to the
control group (p<0.05).

Conclusion: In placenta previa patients, preoperative mild thrombocytopenia was
linked to an increased risk of postpartum hemorrhage.

Keywords: blood transfusion, mild thrombocytopenia, postpartum hemorrhage, pla-
centa previa, the spectrum of placenta accreta

Sorumlu Yazar/ Corresponding Author: Eda Ozden Tokalioglu

Adres: Departmant of Obstetrics and Gynecology, Ministry of Health Ankara City Hospital Ankara, Turkey

E-mail: dredaozdentokalioglu@gmail.com

Basvuru tarihi: 20/08/2023
Kabul tarihi: 30/08/2023

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



INTRODUCTION

Postpartum hemorrhage (PPH) is a major cause of maternal
morbidity and mortality (1). Prior to delivery, identifying the
risk factors for PPH enables the team to prepare the required
supplies and blood products (2). Although thrombocytopenia is
one of the definite risk factors of hemorrhage, it has not been
adequately studied.

Thrombocytopenia is defined as a platelet count less than
150,000/microliter (pl) (3,4). The platelet threshold, which
poses a risk for postpartum bleeding, has been reported as
70-100,000 / pl in different studies (5,6). While platelet count
<100.000 / pl is seen 1%, mild thrombocytopenia (defined as
platelet count between 100.000-149.999 / pl) is seen 10% in
pregnant women (7), and the relationship of mild thrombocyto-
penia with PPH remains unclear.

Recently, the relationship between mild thrombocytopenia and
PPH has been studied in the uncomplicated pregnant populati-
on (7-11) and there have been studies that found its relations-
hip with increased blood loss and blood transfusion (7,9,11).
However, none of these studies investigated the relationship
between mild thrombocytopenia and PPH in a group with a high
risk of bleeding such as placenta previa.

Placenta previa (PP) is characterized by the abnormal placenta
overlying the endocervical os. PP is often complicated by the
spectrum of placenta accreta (PAS), which is caused by the in-
vasion of the placental villi below the decidua basalis. PAS may
unexpectedly cause catastrophic blood loss, multiple compli-
cations, and even maternal death (12). The incidence of PPH
has increased in PP due to the inability of the uterine segment
with abnormal implantation to contract as effectively as a nor-
mal uterine segment. The increased number of PAS and the
risk of the cesarean incision passing through the placenta also
increase PPH in PP cases (13).

The aim of the present study was to determine the relationship
between mild thrombocytopenia and PPH in the pregnant wo-
men with PP.

MATERIALS AND METHOD

We performed a retrospective cohort study with pregnant wo-
men who were operated for PP in a single tertiary center betwe-
en 01 October 2019 and 01 May 2022. This study was appro-
ved by Ankara City Hospital Ethics Committee (E2-22-2201).
All patients included in the study underwent a cesarean delivery
with the indication of PP and had platelet and hemoglobin le-
vels within 24 hours before delivery. The study group included
women with mild thrombocytopenia (platelet count 100.000-
149.999/ pl). The control group included women with normal
platelet count (platelet count 150.000- 450.000 / pl). Women
with severe thrombocytopenia (<100.000), thrombocytosis
(>450.000), multiple gestations, abruption, and coagulopathy
were excluded. Cases with missing information also were exc-
luded.

Maternal age, gestational age, gravida, parity, preoperative
and postoperative hemoglobin (Hb) levels, preoperative plate-
let levels, patients receiving packed red blood cells transfusi-
on (pRBC), length of stay in the intensive care unit (ICU) were
obtained from patient medical files and electronic recording
media. Patients who were diagnosed with PAS, underwent a
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hysterectomy after cesarean section (C/S), required uterine
balloon tamponade and pRBC transfusion were recorded.

The outcome was the incidence of PPH, which is a combina-
tion of one or more of the following: 1) the requirement for a
transfusion of pRBC during the intraoperative or postpartum
period; 2) a decrease in Hb levels of at least 3 gr/dL postpartum
compared to prepartum. The postpartum Hb value was used
as the hemoglobin level at postoperative 24 hours. The criteria
for the transfusion of pRBC are any of the following: 1) visually
estimated excess intraoperative blood loss; 2) clinically severe
uncontrollable ongoing hemorrhage; 3) symptomatic anemia
(maternal tachycardia>100/minutes, dizziness, syncope, ort-
hostatic hypotension) in the presence of Hb 7-8 g/dL; or (3)
intraoperative or postpartum Hb level<7 g/dL regardless of sy-
mptoms (11). Due to the method’s stated inaccuracy, we did not
use ‘clinical estimation of blood loss as an outcome measure
(14).

Statistical analysis

Statistical analysis was enforced using IBM SPSS Statistics
Version 25.0 (IBM Corp., Armonk, NY, USA). Descriptive sta-
tistics were given as mean * standard deviation for numerical
data with normal distribution or median and minimum-maxi-
mum values for numerical data that do not follow a normal dist-
ribution. The normality of the variables was tested with both
Shapiro-Wilk and Kolmogorov—Smirnov tests. Groups were
compared with the Student t-test and Mann-Whitney U-test. A
type-1 error less than 0.05 was considered statistically signifi-
cant. Univariable analysis was performed to assess candidate
variables as risk factors for PPH. The associations between po-
tential risk factors and the outcome were quantified by the OR
and 95% confidence interval (Cl). Multivariable logistic regres-
sion was performed to assess the relationship between patient
characteristics and PPH.

RESULTS

The total number of patients that underwent C/S for PP was
227 during the study period. 57 patients were excluded for the
reasons shown in Figure-1. There were 30 patients in the mild
thrombocytopenia group and 140 patients in the control group.
The total number of patients that underwent C/S for PP was
227 during the study period. 57 patients were excluded for the
reasons shown in Figure-1. There were 30 patients in the mild
thrombocytopenia group and 140 patients in the control group.

The baseline characteristics of the patients were listed in Tab-
le-1. There was no significant difference in terms of baseline
characteristics between the two groups except preoperative
platelet values.

The median preoperative platelet count was 136.000 in the
mild thrombocytopenic group and 244.000 in the control group.
Comparison of the groups in terms of obstetric outcomes was
described in Table 2. There was no significant difference in ges-
tational age at delivery, birth weight, PAS, underwent a hyste-
rectomy, uterine balloon tamponade, and hospitalization in the
ICU.
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Figure-1 Selection of study groups

~

Total number of cesarean delivery with the
indication of placenta previa

(n= 227)
/- \
Excluded = 57
1- Multiple pregnancy (n= 22)
2- Severe thrombdocytopenia (n= 13)
3. Thrembocytosis (n= 10)
4- Misging informaton (n=7)
(Ab‘k.r.t'ron in=5)
i Eligible for the study )
(n=170)
Y
Milg lhro::g::ytopenu Control group
(n=30) (n=140)
Table-1 Baseline Characteristics
Mild thrombocytopenia Control
group group
(platelet count 100.000- (platelet count p value
149.999/ ul ) 150.000- 450.000 / pl)
(n=30) (n=140)
Maternal age (years) (+SD) 31.5 (+4.8) 31.7 (+4.9) 0.908
Gravida, (median, IQR) 3(2) 3(2) 0.953
Primiparous, n (%) 6(2) 28 (2) 1.000
Previous C/S, n (%) 22 (73.3) 83(59.2) 0.151
Preoperative hemoglobin, g/dl (IQR) 11.9(1.3) 11.5(1.5) 0.061
Preoperative platelet count, 136.000 (15.200) 244.000 (84.500)  <0.001

100.000/ pL (IQR)

Data are presented as mean (+ standard deviation), median (interquartile range) or number (percentage)
SD, standard deviation, /QR, interquartile range, C/S, cesarean section
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Table-2 Comparison of the groups in terms of obstetric outcomes
Mild thrombocytopenia Control p value

group group
(platelet count 100.000-149.999/ ul ) (platelet count 150.000- 450.000 / pl)

(n=30) (n=140)

Gestational age at delivery (week) 35(2.2) 36 (3) 0.572
(1QR)

Birth weight (gram) (+SD) 2586 (571) 2579 (647) 0.817
Placenta Accreata Sprectrum, n (%) 15 (50) 55 (39.2) 0.084
Hysterectomy, n (%) 9(30) 38(27.1) 0.137
Uterine balloon tamponade, n (%) 10(33.3) 44 (31.4) 0.839
Hospitalization in the ICU, n (%) 7 (23.3) 24 (17.1) 0.426

Data are presented as mean (+ standard deviation), median (interquartile range) or number ( percentage)

IQR, interquartile range, SD, standard deviation, ICU, intensive care unit

As compared to the control group, PPH, the number of patients receiving pRCB, and Hb decline >3 g/dL were significantly higher
in the mild thrombocytopenia group (Table-3).

Table-3 Outcomes of the study

Mild thrombocytopenia Control p
value
group group
(platelet count 100.000-149.999/ ul ) (platelet count 150.000- 450.000 / pl)

(n=30) (n=140)
PPH, n (%) 19 (63.3) 43 (30.7) 0.001
Patients received pRBC transfusion, 15 (50) 35 (25) 0.006
n (%)
Hb decline >3 g/dL, n (%) 13 (43.3) 24 (17.1) 0.002

Data are presented as number (percentage).

PPH, postpartum hemorrhage, pRBC, packed red blood cell, Hb, Hemoglobin

In a multivariate logistic regression model, mild trombocytopenia was associated with PPH with an adjusted odds ratio (aOR) of
3.29 (95% Cl 1.12-9.62 p=0.02) after adjusting for maternal age, gestational age at delivery, birth weight, preoperative anemia.
PAS (aOR of 13.68, 95% Cl 5.54-35.78), hysterectomy (aOR of 102.84, 95% CI 12.66-835.16), and previous C/S (aOR of 4.14,
95% Cl 1.89-9.09) were also independent risk factors for the PPH (Table-4).

Table-4 Results of univariable analysis and multivariable logistic regression regarding the risk of postpartum hemorrhage

OR (95% ClI) p value
Univariable analysis
Maternal age 1.06 (1.00- 1.13) 0.44
Gestational age at delivery 1.03 (0.92-1.16) 0.52
Birth weight 1.00 (1.00-1.01) 0.37
Primiparous 3.26 (1.26-8.40) 0.01
Previous C/S 0.21 (0.10-0.45) <0.001
Placenta Accreata Sprectrum 16.61 (7.24-38.11) <0.001
Hysterectomy 107.00 (14.03-815.57) <0.001
Mild thrombocytopenia 3.89 (1.7-8.89) <0.001
Preoperative anemia 0.77 (0.39-4.52) 0.45
Multivariable analysis
Mild thrombocytopenia 3.90 (1.56-9.72) 0.003
Placenta Accreata Sprectrum 13.68 (5.54-35.78) <0.001
Hysterectomy 102.84 (12.66-835.162) <0.001
Primiparous 0.37(0.13-1.01) 0.06
Previous C/S 4.14 (1.89-9.09) <0.001

OR, odds ratio, Cl, confidence interval, C/S, cesarean section
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DISCUSSION

In the present study, we aimed to investigate the relationship
between mild thrombocytopenia and PPH in patients with PP. Our
results are as follows: 1) Mild thrombocytopenia is associated
with a higher rate of PPH, a significant decline in postoperative
Hb, and a higher rate of blood transfusion in PP patients; 2) PAS,
hysterectomy, and previous C/S were also found to be indepen-
dent risk factors for PPH in PP patients.

In the present study, similar to the study of Attali et al. performed
with elective C/S pregnancies, there were a higher rate of blood
transfusion and a more significant decrease in postoperative Hb
levels in the mild thrombocytopenia group (11). Carlson et al. also
observed more PPH in the mild thrombocytopenia group in the
study of 54597 pregnant women who underwent C/S or vaginal
delivery after C/S (5). In a recent study with 1085 twin pregnan-
cies, a group in which mild thrombocytopenia is prevalent, a sig-
nificant relationship was found between mild thrombocytopenia
and PPH (15). In our study, the rate of receiving blood transfusion
was 50% in the mild thrombocytopenia group and much higher
than in these three studies (in other studies the rate was 4.7%,
3.7%, and 5.7%, respectively. We consider that the difference
is caused by a cohort with high bleeding frequency and amount
such as placenta previa.

Govindappari et al. found that there was a 2-fold increase for
the risk of PPH in the mild thrombocytopenia group among nul-
liparous women with term, singleton, vertex pregnancies. In this
study, the need for blood transfusion did not increase. However,
uterotonic usage was significantly higher in the mild thrombocy-
topenia group. This may have reduced the need for blood trans-
fusions (7).

In the study of Isikalan et al., although estimated blood loss was
significantly higher in the mild thrombocytopenia group, there
was no significant difference with regard to the blood transfusion
rate between groups. However, this study was carried out only
with healthy pregnant women who underwent elective C/S. In our
study, there were both elective C/S and emergency C/S deliveries
due to PP. Isikalan et al. attributed the lack of difference in blood
transfusion despite more bleeding to less preoperative anemia
in the mild thrombocytopenia group. In our study, there was no
difference between the preoperative Hb values of the groups (9).

Contrary to these findings, there are two studies in the literature
that did not find a relationship between PPH and thrombocytope-
nia. Xu et al. performed their studies only with low-risk C/S deli-
veries (10). Alison DiSciullo et al. used unclear criteria for blood
transfusion and more strict criteria for the diagnosis of PPH (Hb
decrease by >4 g/dL) (8).

In order to reduce maternal morbidity and mortality, it is important
to identify PPH risk factors before delivery. PIt <100.000 (accor-
ding to some sources 70.000) is stated in the guidelines as a risk
factor for PPH (2,5,6). In the group with a platelet value between
100,000-150,000, the PPH risk is uncertain. As shown by previ-
ous studies mild thrombocytopenia is seen much more frequently
than severe thrombocytopenia, it is also important to take preca-
utions in this group before delivery.

PP and PAS are obstetric conditions with a high risk of PPH. In
this group, it is also important to determine the platelet threshold
that can cause PPH. Our study identifies mild thrombocytope-
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nia as a risk factor for PPH and blood transfusion for pregnant
women with PP. Therefore, cautious hemostasis during the pro-
cedure, liberal use of uterotonic medicines, close monitoring for
the identification of any deterioration, preparation of blood produ-
cts before the delivery, and the use of multiple large IV cannulas
could be advised in the group of PP with mild thrombocytopenia.

The strength of our study are having a large cohort for PP. While
other studies about mild thrombocytopenia have used ICD criteria
with high sensitivity but low specificity (16), we have used more
certain criteria for PPH. Additionally, we minimized the effect of
potential co-founders such as preoperative anemia by using two
homogeneous groups. Besides, we excluded the effects of seri-
ous diseases such as ITP, HELLP, SLE on PPH by not including
severe thrombocytopenia. Our study is limited by the fact that it
was planned retrospectively and a single-center study. In additi-
on, the lack of information about how much and how often these
patients bleed during their pregnancy limits our study.

CONCLUSION

In conclusion, our study identifies mild thrombocytopenia as a risk
factor for PPH and blood transfusion for pregnant women with
PP. To define mild trombocypenia as a risk factor for PPH and
blood transfusion in the general pregnant population, prospective
observational studies with larger sample sizes and randomized
controlled trials are required.

REFERENCES

Say L, Chou D, Gemmill A, Tungalp O, Moller A-B, Daniels J,
et al. (2014) Global causes of maternal death: a WHO syste-
matic analysis. The Lancet global health 2:323-e33. https://doi.
org/10.1016/S2214-109X(14)70227-X

2- Lyndon, A., Lagrew, D., Shields, L., Main, E., & Cape.
(2015) Improving health care response to obstetric hemorrhage
version 2.0. A California quality improvement toolkit. Stamford
(CA): California Maternal Quality Care Collaborative. https:/
www.cmqcc.org/sites/default/files/HEMToolkit_03252022%20Er-
rata%207.2022%20%282%29.pdf. Accessed: October 16, 2022.

3- Cines DB, Levine LD. Thrombocytopenia in pregnancy
(2017) Hematology 2014, the American Society of Hematology
Education Program Book 2017:144-51. https://doi.org/10.1182/
asheducation-2017.1.144

4- Ciobanu AM, Colibaba S, Cimpoca B, Peltecu G, Pa-
naitescu AM (2016) Thrombocytopenia in pregnancy. Maedica.
11:55.

5- Carlson LM, Dotters-Katz SK, Smid MC, Manuck TA
(2017) How low is too low? Postpartum hemorrhage risk among
women with thrombocytopenia. American Journal of Perinatology.
34:1135-41. https://doi.org/10.1055/s-0037-1604194

6- Simon L, Santi T, Sacquin P, Hamza J (1997). Pre-ana-
esthetic assessment of coagulation abnormalities in obstetric pa-
tients: usefulness, timing and clinical implications. British Journal
of Anaesthesia. 78:678-83. https://doi.org/10.1093/bja/78.6.678

7- Govindappagari S, Moyle K, Burwick RM (2020).
Mild thrombocytopenia and postpartum hemorrhage in nul-
liparous women with term, singleton, vertex deliveries. Obs-



tetrics & Gynecology 135:1338-44. https://doi.org/10.1097/
A0G.0000000000003861

8- DiSciullo A, Mokhtari N, Landy H, Kawakita T (2021).
Effect of mild preoperative thrombocytopenia on postpartum he-
morrhage after cesarean deliveries. American Journal of Obs-
tetrics & Gynecology MFM 3:100368. https://doi.org/10.1016/].
ajogmf.2021.100368

9- Isikalan MM, Ozkaya EB, Ozkaya B, Ferlibas E, $Sen-
gul N, Acar A (2021). Does mild thrombocytopenia increase
peripartum hemorrhage in elective cesarean deliveries? A ret-
rospective cohort study. International Journal of Gynecology &
Obstetrics 153:89-94. https://doi.org/10.1002/ijgo.13554

10- Xu X, Zhang Y, Yu X, Huang Y (2019). Preoperative
moderate thrombocytopenia is not associated with increased
blood loss for low-risk cesarean section: a retrospective co-
hort study. BMC Pregnancy and Childbirth. 19:1-9. https://doi.
0rg/10.1186/512884-019-2417-1

11- Attali E, Epstein D, Reicher L, Lavie M, Yogev Y, Hier-
sch L (2021). Mild thrombocytopenia prior to elective cesarean
section is an independent risk factor for blood transfusion. Ar-
chives of Gynecology and Obstetrics. 304:627-32. https://doi.
org/10.1007/s00404-021-05988-x

12- Fan D, Xia Q, Liu L, Wu S, Tian G, Wang W, et al
(2017). The incidence of postpartum hemorrhage in pregnant
women with placenta previa: a systematic review and meta-a-
nalysis. PloS one. 12:¢0170194. https://doi.org/10.1371/jour-
nal.pone.0170194

1920

13- Kumru P, Demirci O, Erdogdu E, Arisoy R, Ertekin AA,
Tugrul S, et al (2013). The Bakri balloon for the management of
postpartum hemorrhage in cases with placenta previa. Europe-
an Journal of Obstetrics & Gynecology and Reproductive Bio-
logy.167:167-70. https://doi.org/10.1016/j.ejogrb.2012.11.025

14- Borders A (2019). Quantitative blood loss in obstet-
ric hemorrhage: ACOG COMMITTEE OPINION, Number 794.
Obstet Gynecol. 134:E150-E6. https://lwww.acog.org/clinical/
clinical-guidance/committee-opinion/articles/2019/12/quantita-
tive-blood-loss-in-obstetric-hemorrhage Accessed: October 16,
2022.

15- Attali E, Epstein D, Lavie M, Lavie A, Reicher L, Yogev
Y, et al (2022). Mild thrombocytopenia and the risk for postpar-
tum hemorrhage in twin pregnancies. International Journal of
Gynecology & Obstetrics. https://doi.org/10.1002/ijgo.14187

16- Butwick AJ, Walsh EM, Kuzniewicz M, Li SX, Escobar
GJ (2018). Accuracy of international classification of diseases,
ninth revision, codes for postpartum hemorrhage among wo-
men undergoing cesarean delivery. Transfusion. 58:998-1005.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1921

Ozgiin Arastirma Original Article

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

DOI: 10.38136/jgon.1346968

Perinatal Outcomes in Hypoplastic Left Heart Syndrome

Hipoplastik Sol Kalp Sendromunda Gebelik Sonuglari

AYSEGUL ATALAY '
DILEK SAHIN 2

Orcid ID: 0000-0002-4494-9248
Orcid ID: 0000-0001-8567-9048

! Ankara City Hospital, Department of Obstetrics and Gynecology, Division of Perinatology, Ankara, Turkey

2 Ankara City Hospital, Department of Obstetrics and Gynecology, University of Health Sciences, Ankara, Turkey

(074

Amag: Prenatal olarak hipoplastik sol kalp sendromu (HLHS) tanisi konulan fetsler-
deki deneyimlerimizi gézden gegirmek.

Gereg ve Yontem: Ugiincti basamak bir sevk merkezinde 2020-2022 yillari arasinda
prenatal olarak HLHS tanisi alan fetlslerin retrospektif calismasi.

Bulgular: 29 HLHS'li fetiis tespit edildi. 29 olgunun 13'linde (%44,8) eslik eden kar-
diyak anomaliler ve 8'inde (%27,5) eslik eden ekstrakardiyak anomaliler vardi. Va-
kalarin yalnizca kuigtik bir azinligina (%20) invaziv tani testleri uygulanmistir ve bun-
larin hepsinin karyotipi normaldir. Vakalarin gogu zamaninda dogmustur (%58,6),
dogumdaki ortanca gebelik haftasi 37 (dagilim, 34-39) ve ortalama standart sapma
dogum agirigi 30994455 gramdir. Ayrica, HLHS erkek fetlislerde kiz fetislere gére
daha yaygindi (%69'a vs %31). Tani konulan 29 vakanin 4’iinde (%13,7) gebeligin
sonlandirimasi segilmis ve < 26. gebelik haftasindan 6nce gergeklestirilmistir. Ge-
beligin 23,29 ve 34. haftalarinda 3 intrauterin fetal 6lim (IUFD) gerceklesmistir. 29
HLHS vakasinin 22'si (%75,8) canli dogmustur. Canli dogan 22 bebekten 3'i uygun
cerrahi adaylari olmadiklari igin tibbi prosedirlerle tedavi edilmis ve daha sonra
postnatal 22., 23. ve 25. glinlerde dmiistiir. Olgularin 15'ine cerrahi uygulanmig
olup bunlardan sadece biri halen hayattadir. Yenidogan déneminin ilk d¢ ayindaki
mortalite orani %96.5 idi.

Sonug: Fetal ekokardiyografi, ilk trimesterin sonlarindan itibaren HLHS'nin kesin
tanisinin konulmasina olanak saglamaktadir. Erken prenatal tespit ve postnatal cer-
rahi miidahalelere ragmen, merkezimizin son iki yildaki bulgulari, HLHS igin kéti
sonuglari yansitmaktadir.

Anahtar Kelimeler: hipoplastik sol kalp sendromu; prenatal; postnatal; sonug; fetiis

ABSTRACT

Aim: To review our experience in fetuses with prenatally diagnosed hypoplastic left
heart syndrome (HLHS).

Materials and Method: Retrospective study of fetuses prenatally diagnosed with
HLHS between 2020 and 2022 in a tertiary referral center.

Results: 29 fetuses with HLHS were identified. 13 of all 29 cases (44.8%) had asso-
ciated cardiac abnormalities and 8 cases (27.5%) had coexisting extracardiac abnor-
malities. Only a small minority of cases underwent invasive diagnostic testing (20%),
and all of which had a normal karyotype. Most cases were delivered at term (58.6%),
median gestational week at delivery was 37 (range, 34-39), and the mean standard
deviation (SD) birthweight was 30994455 grams. In addition, HLHS was more com-
mon in male than in female fetuses (69% vs 31%). Termination of pregnancy (TOP)
was selected in 4 (13.7%) of the diagnosed 29 cases and performed before at < 26
weeks of pregnancy. There were 3 intrauterine fetal demise (IUFD) at 23,29, and 34
weeks of gestation. Among the 29 cases of HLHS, 22 (75.8%) were live born. 3 of 22
live born infants were managed by medical procedures as they were not appropriate
surgical candidates and later died at 22nd, 23rd and 25th of postnatal day. Surgery
was performed in 15 cases and only one of them is are still alive. Mortality rate in the
first three months of neonatal period was 96.5%.

Conclusion: Fetal echocardiography allows an accurate diagnosis of HLHS, which
is made even

in the late first trimester. Despite early prenatal detection and postnatal surgical in-
terventions, the results from our center in last two years reflect poor outcomes for
HLHS.
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INTRODUCTION

Hypoplastic left heart syndrome (HLHS) is one of the most se-
vere forms of congenital heart disease, one of the most difficult
to treat, and incompatible with life if left untreated. The preva-
lence of HLHS in the United States is approximately 2 to 3 ca-
ses per 10,000 live births and accounts for 2 to 3 percent of all
congenital heart diseases (1, 2). The reported incidence is most
probably underestimated because the number of spontaneous
abortions and terminations of affected fetuses is indeterminate.
It is characterized by underdevelopment of the left-sided struc-
tures of the heart, which include the mitral valve, left ventricle,
aortic valve, and aortic arch, resulting in inadequate support of
systemic perfusion. However, the fetus diagnosed with HLHS is
very stable, and death in utero is uncommon, but when it does
occur, it is often associated with a genetic or chromosomal ab-
normality. In fetal HLHS, the developed right ventricle usually
functions well, providing a combination of placental umbilical
venous return and fetal systemic venous return via the fetopla-
cental circulation.

The vast majority of HLHS cases are detected prenatally by
fetal echocardiography, which provides an opportunity for coun-
seling and perinatal planning and also allows prenatal coun-
seling of the family and preparatory planning for delivery and
postnatal care by the obstetric and cardiology team. On fetal
echocardiography, HLHS is typically characterized by hypop-
lasia of the left ventricle with mitral atresia or stenosis, aortic
atresia or stenosis, and hypoplasia of the ascending aorta.

Despite prenatal diagnosis, counseling, and improved postna-
tal surgical and medical interventions, mortality and morbidity
remain high in our country. Therefore, the aim of this study was
to present our experience with prenatally diagnosed HLHS in
terms of associated anomalies, neonatal outcomes, and mor-
tality rates to gain experience for future fetal and neonatal in-
terventions.

MATERIALS AND METHOD

We retrospectively analyzed all cases of HLHS diagnosed
between 2020 and 2022 at our tertiary referral center for prena-
tal diagnosis and management of fetal and neonatal disorders
during pregnancy. This retrospective study was approved by
the local Institutional Review Board (E2-23-3488). We searc-
hed our computerized database for prenatally diagnosed HLHS
and also performed a literature search to compare our data with
those of previous series.

Ultrasound examinations were performed with a Voluson E10
system (GE Healthcare Medical Systems, Milwaukee, WI, USA)
and included detailed assessment of cardiac and noncardiac
structures according to the International Society of Ultrasound
in Obstetrics and Gynecology guidelines (3). Fetal heart exami-
nations were performed with conventional two-dimensional ult-
rasound and color and pulse-wave Doppler ultrasound by fetal
cardiologists and obstetricians specializing in prenatal diagno-
sis and fetal echocardiography. Prenatal diagnoses were made
with the constellation of anatomic findings for HLHS (diminu-
tive LV, abnormal mitral and aortic valves, and a hypoplastic
ascending aorta). The diagnoses were confirmed by postnatal
echocardiography performed by experienced pediatric cardio-
logists in liveborn infants during neonatal stay or from autopsies
in stillbirths or termination.

1922

According to the definition of the International Nomenclature
Society (4), hearts with hypoplasia of the left ventricle with
transposition of great arteries (TGA) or double outlet right vent-
ricle (DORV), or with a common atrioventricular septal defect
(AVSD), should be excluded. In addition, examination of large
series of hearts from pathology archives has confirmed that the
integrity of the ventricular septum is one of the most obvious
features of HLHS (5, 6). Therefore, we excluded the 9 cases
including ventricular septal defect (VSD), and also hypoplastic
left ventricle cases due to either transposition or double outlet
right ventricle, or with a common atrioventricular junction were
also excluded from our study. All pregnant women with early
detected fetal HLHS were advised to undergo fetal karyotyping.

To perform this study, the following variables were evaluated:
Maternal age, gravidity, parity, previous miscarriage, living child,
gestational week at diagnosis, presence of associated cardiac
and extracardiac abnormal findings, gestational age at delivery,
neonatal sex, birth weight, Apgar scores at the first and fifth
minutes, postnatal surgical and medical interventions and fol-
low-up, mortality due to HLHS, and short-term outcomes.

Statistical analysis

Data were collected using an Excel 2007 spreadsheet (Micro-
soft Corp., Redmond, WA, USA). For statistical analysis, conti-
nuous variables were presented as mean and standard deviati-
on (SD) or median and range values according to the normally
distribution by using the Kolmogorov-Smirnov test. Categorical
variables were presented as numbers and percentages.

RESULTS

During the 2-year period of the current study, 38 pregnancies
were evaluated and of the 38 cases complicated by fetal HLHS
during the study period, 9 cases were excluded from further
analysis: 5 with a coexistent VSD, 2 DORV, 2 AVSD, because
we suggest that lesions to be included in HLHS should have an
intact ventricular septum. Finally, we included 29 cases in the
study analysis.

The characteristics of the study population is presented in Tab-
le 1. The mean standard deviation (SD) of maternal age was
27.0716.50 years and the median (min-max) gestational age at
diagnosis of HLHS were 25 (14-38) weeks. Table 1 also outlines
the associated cardiac and extracardiac abnormal findings of
HLHS cases on the basis of prenatal sonographic appearance.
13 of all 29 cases (44.8%) had associated cardiac abnormali-
ties and 8 cases (27.5%) had coexisting extracardiac abnorma-
lities as detailed in Table 1. According to prenatal sonographic
findings, isolated HLHS occurred in 14 (48%) of cases.

First trimester screening was performed in only 12/29 (41%),
and 11 cases were reported as low combined risk. Although all
pregnant women with early detected fetal HLHS were advised
to undergo fetal karyotyping, only a small minority of cases un-
derwent invasive diagnostic testing (20%), and all of which had
a normal karyotype.
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Table 1. Characteristics and ultrasound findings of 29 fetuses with a prenatal diagnosis of hypoplastic left heart syndrome (HLHS)

HLHS (n=29)

Maternal age (mean, SD) 27.07+6.50
Gravidity (median, min-max) 2 (1-5)
Parity (median, min-max) 1(0-3)
Previous miscarriage (median, min-max) 0(0-2)
Living Child (median, min-max) 1(0-3)
Gestational week at diagnosis (median, min-max) 25 (14-38)
Diagnosis before 24 weeks of pregnancy (n, %) 13 (44.8%)
Associated cardiac findings (n, %) 13 (44.8%)

e Atrial septal defect

e Tricuspid regurgitation

e Pericardial effusion

e Persistent left superior vena cava

e Partial anomalous pulmonary venous return
e Rightisomerism

e Supraventricular tachycardia

Table 2 and Table 3 summarize the fetal and neonatal outcomes of all cases with a prenatal diagnosis of HLHS. Most cases were
delivered at term (58.6%), median gestational week at delivery was 37 (range, 34-39), and the mean standard deviation (SD) birt-
hweight was 3099+455 grams. In addition, HLHS was more common in male than in female fetuses (69% vs 31%). Termination of
pregnancy (TOP) was selected in 4 (13.7%) of the diagnosed 29 cases and performed before at < 26 weeks of pregnancy (Table
3). There were 3 intrauterine fetal demise (IUFD) at 23,29, and 34 weeks of gestation (Table 3).

Table 2. Fetal and neonatal outcomes of fetuses with a prenatal diagnosis of HLHS

HLHS (n=29)
GA at delivery (median, min-max) 37 (34-39)
Term delivery (n, %) 17 (58.6)
Preterm birth (n, %) 5(17%)
Birth weight (grams) (mean, SD) 30991455
Gender (n, %)
Male 20 (69%)
Female 9 (31%)
Apgar at 1st minute (median, min-max) 6(1-7)
Apgar at 5th minute (median, min-max) 8(3-9)
Mode of delivery (n, %)
e Caesarean section 18 (62%)
e Vaginal delivery 11 (38%)
Short term outcome (n, %)
e Termination of pregnancy 4 (13.7%)
e Intrauterine fetal demise 3(10.3%)
0,
e Live Birth 22(75.8%)
28 (96.5%)
e Mortality
Management of live births (22/29)
e Death before surgery 5/22
e Death after surgery 14/22
e Alive after surgery 1/22
3/22
¢ Not suitable for surgery (medical palliation)
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Table 3. Characteristics and outcomes of 29 fetuses with a prenatal diagnosis of HLHS
Case GW at Associated Associated Gender | GW at birth Perinatal outcome
diagnosis
cardiac extracardiac Birth weight
findings findings
1 37 ASD, TR SGA Female 38-2320 Live birth, PN day 12 ex after BAS, Norwood
2 37 - - Male 39-3200 Live birth, PN day 23 ex after PB
3 32 - - Female 36-3520 Live birth, PN day 0 ex
4 38 ASD, PE - Male 38-3680 Live birth, PN day 2 ex after Norwood
5 26 - - Male 37-2470 Live birth, PN day 71 ex after PB
6 21 TR - Male 24-560 TOP
7 32 TR, PLVCS SUA, VM, CH Female 34- 2050 IUFD
8 32 ASD, TR, PAPVR Male 37-3360 Live birth, PN hour 12 ex after BAS
9 23 ASD - Female 39-3300 Live birth, PN day 12 ex after PB
10 32 - - Male 38-3140 Live birth, PN day 12 ex after BAS
11 24 - - Male 36-2400 Live birth, PN day 10 ex after PB
12 21 ASD, TR Male 37-3230 Live birth, PN day 11 ex after Norwood
13 23 - - Female 39-3860 Live birth, PN day 0 ex
14 37 ASD, TR - Male 38-3600 Live birth, PN month 9 ex after Norwood Sano shunt
15 22 PLVCS SGA Male 38-2780 Live birth, PN day 2 ex after Norwood
16 22 - - Female 26-300 TOP
17 14 - - Male 38-3350 Live birth, 18 months alive after PB and Glenn
18 22 - SGA Female 38-2465 Live birth, PN day 22 ex after medical palliation
19 26 - - Female 38-3100 Live birth, PN day 11 ex before surgery
20 23 ASD, PAPVR, SVT Club foot Male 37-3080 Live birth, PN day 11 ex before surgery
21 33 - - Male 36-3370 Live birth, PN day 7 ex after PB
22 34 - - Male 38-2480 Live birth, PN day 15 ex after PB
23 36 ASD - Female 36-3640 Live birth, PN day 23 ex after medical palliation
24 22 Right isomerism CCA, VM Male 26-1060 TOP
25 31 - - Male 38-3560 Live birth, PN day 25 ex after medical palliation
26 21 - SGA Male 39-2540 Live birth, PN day 5 ex after Norwood
27 26 - - Male 29-1300 IUFD
28 21 - - Male 22-260 TOP
29 21 TR VM Male 23-740 IUFD

ASD, atrial septal defect; TR, tricuspid regurgitation; GW, gestational week; HLHS, hypoplastic left heart syndrome; IUFD, intrauterine fetal demise; IUGR, intrauter-
ine growth restriction; SGA ,small for gestational age; gr, grams; ex, exitus; PND, postnatal; BAS, balloon atrial septostomy, TOP, termination of pregnancy; PLVCS,
persisted left vena cava superior; SUA, single umbilical artery; VM, ventriculomegaly; PAPVR, partial anomalous pulmonary venous return; pulmonary banding,
PB; SVT, supraventricular tachycardia; CCA, corpus callosum agenesis; CH, cerebellar hypoplasia; PE, pericardial effusion

mong the 29 cases of HLHS, 22 (75.8%) were live born. 3 of 22
live born infants were managed by medical procedures as they
were not appropriate surgical candidates and later died at 22nd,
23rd and 25th of postnatal day. Surgery was performed in 15
cases and only one of them is are still alive. He is 18 months old,
and bilateral pulmonary banding and subsequent Glenn proce-
dures was performed him. Mortality rate in the first three months
of neonatal period was 96.5%.

DISCUSSION

The present study has shown that, unfortunately, our postnatal
outcomes in last two years have been extremely poor and far
from recent literature (7, 8), and HLHS seems to be the main
cause of death, regardless of additional extracardiac, cardiac
and chromosomal abnormalities. We have not included cases of
HLHS associated with some complex cardiac anomalies (espe-

cially those with VSD) in the study to maintain a homogeneous
group. Although there is no universal opinion on whether routine
ultrasonography can alter outcome, fetal echocardiography al-
lows early diagnosis of HLHS and gives clinicians the oppor-
tunity to triage this group depending on prenatal findings. Our
data also suggest that HLHS is increasingly diagnosed in utero,
in agreement with the literature (7). Although postnatal surgical
outcomes in HLHS have steadily improved, significant morbidity
and mortality are common (9). Through improvements in fetal
diagnosis and innovations in interventional techniques, there is
an increasing interest in surgical interventions for a variety of
congenital diseases in utero, including spina bifida, congenital
diaphragmatic hernia, tumors, and congenital heart disease
(10). In some forms of HLHS, fetal aortic stenosis during gesta-
tion leads to endocardial fibroelastosis and in utero progression
of aortic stenosis to HLHS. Fetal aortic balloon valvuloplasty
increases blood flow through the left heart and decreases left
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ventricle pressure load and prevents progression to HLHS (11,
12). Fetal cardiac interventions alter the disease progression
and may potentially improve our postnatal outcomes. Therefo-
re, future high-risk cohort studies are needed.

In our study, HLHS predominated in males (69% vs. 31%), whi-
ch is consistent with most population-based and clinical studies
(13, 14). A previous multicenter study between 2003 and 2014
showed that the presence of Turner, DiGeorge, and Down sy-
ndromes was associated with increased mortality and morbidity
in infants with HLHS (15). However, although all the pregnant
women with early detected fetal HLHS were recommended to
undergo fetal karyotyping, only a small minority of cases (20%)
underwent invasive diagnostic testing, and all of these women
had a normal karyotype.

The presence of HLHS is often suspected or can be readily
diagnosed by an obstetrician at the 20 weeks pregnancy obs-
tetric ultrasound owing to the great distortion in the 4-cham-
ber view whether or not the presence of associated cardiac,
extracardiac and chromosomal abnormalities. However, in only
44% of cases, the diagnosis was made before the 24th week
of pregnancy, which is lower than the observations of previous
studies (16, 17). This is due to the fact that our clinic is a referral
center, and not a primary follow-up.

In the present study, approximately 27.5% of associated ext-
racardiac and 44.8% of cardiac defects were detected. Des-
pite the frequency of extracardiac abnormalities in the litera-
ture ranges between 3% and 62% (7, 18, 19), our results are
consistent with the majority of outcome studies(20). Song et
al. reported in a multicenter study that isolated HLHS occur-
red in 62.8% of cases (21) . However, Tennstedt et al. reported
that isolated HLHS was found only 38% of fetuses examined
by autopsy (22), and Wojtowicz et al. reported 40% isolated
HLHS (17), which is consistent with the present study, in which
isolated HLHS occurred in 48% of our cases.

Our study has several limitations. The main limitations of the
present study are the relatively small sample size and the ret-
rospective design. Namely, we conducted an institutional rather
than a population-based study that included a small number of
fetuses with HLHS. In addition, as mentioned previously, large
series from literature have confirmed that the integrity of the
ventricular septum is one of the most obvious features of HLHS
(5, 6). Therefore, because we also excluded the cases inc-
luding VSD, our sample size was even smaller compared to
studies with included (17).

CONCLUSION

Fetal echocardiography allows an accurate diagnosis of HLHS,
which is made even in the late first trimester. Despite early pre-
natal detection and postnatal surgical interventions, the results
from our center in last two years reflect poor postnatal outco-
mes for HLHS. To improve postnatal outcomes, we hope that
our study will contribute to the more frequent use of fetal cardi-
ac interventions in clinical practice than ever before.
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Amag: Coronavirlis 2019 (COVID-19) hastaligindan énce yapilan galismalarda,
anestezistlerin ameliyathane iginde ve diginda gorev ve rollerinin halk tarafindan
tam olarak bilinmedigi gorilmustir. Bu ¢alismada amacimiz Tirkiye'de COVID-19
pandemi sonrasinda halkin géziinden anestezistlerin gdrevlerinin bilinip bilinmedigi
Olgiilecektir.

Gereg ve yontem: Calismada, 24 soru igeren bir anket, birgok farkli online plat-
formlarla 16 yasindan bliyiik ve herhangi bir saglik sektortiyle ilgisi olmayan halka
sorulacaktir.

Bulgular: 2222 kisi anketi cevapladi ve yalnizca %37,6 ‘s anesteziolojistlerin yogun
bakimda hasta takip ettigini bilmis ve ayrica %68,4 cevaplayici ise anesteziyoloji-
nin bir tibbi uzmanlik oldugunu bilmistir. %82,1 cevaplayici ise pandemi sirasinda
hastalarinin hangi brang hekimi tarafindan yogun bakimda takip edildigini bileme-
mistir. Cevaplayanlarin %59,9 gibi biyik bir kismi COVID-19 pandemi sonrasinda
anesteziyolojistlerin gorevleri hakkinda bir diistincelerinde bir degisiklik olmadigini
bildirmislerdir.

Sonug: Calisma anket cevaplayicilari arasinda egitim seviyesi arttikca, saglik sis-
temi hakkinda

daha ¢ok bilgi sahibi olundugunu ve Tirkiye'de anesteziyolojistlerin gérevierinin
pandemi sonrasinda halen anlagilamadigi gériiimistir. Bu calisma, anesteziyolo-
jistlerin gérevlerinin halk tarafindan daha iyi bilinmesi icin daha fazla ¢alisma yapil-
mas! gerektigi gosterilmistir.

Anahtar kelimeler: COVID-19, SARS-CoV-2, anestezi, anesteziyolojist, yogun ba-
kim, agri

ABSTRACT

Aim: Previous research has demonstrated that the general perception of the exper-
tise and responsibilities of anesthesiologists, both in and out of the operating room,
is unclear, before the onset of COVID-19. This study aims to evaluate the perception
of the public regarding the role of anesthesiologists after the COVID-19 pandemic
in Turkey.

Materials and Methods: For this study, an online survey was conducted using a
random selection method across various online platforms. The survey was directed
to individuals who were not associated with the healthcare industry or any medical
activity and were 16 years or older. The survey consisted of 24 questions. The ques-
tionnaire is divided into three parts. The first part collects data on demographics. The
second part assesses knowledge related to anesthesia procedures. The third section
emphasizes information regarding the role of the anesthesiologist.

Results: The questionnaire was completed by 2222 participants, and only 37.6% of
them were aware that anesthesiologists also follow patients in intensive care. Re-
garding the COVID-19 pandemic, 82.1% of the respondents were uncertain about
which physician was in charge of treating patients in the intensive care unit (ICU).
The fact that anesthesiologists are medical specialists was known to only 68.4% of
the participants. About 59.9% of the participants did not observe any change in their
perception of the anesthesiologist’s role after the onset of the COVID-19 pandemic.

Conclusion: The study concluded that even though participants had higher educa-
tional levels and there was increased public awareness of the healthcare industry
during the pandemic, the Turkish public still held inaccurate perceptions regarding
the role of anesthesiologists. Efforts should be made to better inform the public about
the roles of anesthesiologists.

Keywords: COVID-19, SARS-CoV-2, anesthesia, anesthesiologist, intensive care
unit, pain,
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INTRODUCTION

William T. G. Morton administered anesthesia publicly for the first
time in 1846. Anesthesiology introduced itself to the non-medi-
cal world at the 1939 New York World's Fair (1). Anesthesiology
was recognised as a specialty in Turkey in 1956. Anesthesia
and anesthesiology made significant progress thereafter and
evolved into one of the major branches of medicine. Currently,
anesthesiologists have critical responsibilities both in the inten-
sive care units, pain clinics, and operating rooms.

Surveys conducted in the past 25 years have shown that the
percentage of patients who were aware of the anesthesio-
logist's role in the medical field and the anesthesia procedure
varied from 50 to 95%.

The anesthesiologist’s leadership in the intensive care units
during the COVID-19 pandemic was recognized. However, in a
pre-pandemic study, the role of anesthetists in the ICU was re-
ported to be 53.4%, while another study found that only 13.5%
viewed anesthesiologists as being involved in the management
of critically ill patients (13-14). In yet another study conducted
in Turkey by Ezgi et al. (15), 37.4% of the patients were aware
of the anesthesiologist’s role in the ICU.

After all these studies, increasing awareness of the role of ana-
esthetists can be achieved through enhanced patient-physician
communication and media coverage of their responsibilities.
Following intensive care treatment of many patients and the
contribution of numerous anaesthetists during the war, with
media statements by authorized doctors and everyone lear-
ning the word ‘intubated’, we sought to explore whether the
responsibilities and duties of the ‘secret hero’ anaesthetist had
improved in the eyes of the public for the first time since the
COVID-19 pandemic.

This study aimed to evaluate public perception of the role of
anesthesiologists in Turkey after the COVID-19 pandemWe
conducted a prospective, cross-sectional survey between Feb-
ruary and April 2022. The Ankara City Hospital Ethical Commit-
tee (E1-21-2118) and Clinical Trials NCT05741320 approved
the study. Inclusion criteria for the study were individuals aged
16 or above with no involvement in the healthcare or medical
professions.

The study’s size was determined by reviewing existing data, as
is common practice. The questionnaire was modelled on previ-
ous research to enable result comparison (10).

We prepared a questionnaire to survey the public about CO-
VID-19, including 5 questions based on current literature (see
Appendix). The questionnaire was posted on the Google Sur-
vey platform. We randomly distributed the link to the form (htt-
ps://forms.gle/WuYuDjUG7PDreJyr5) via email and social me-
dia platforms.

The questionnaire consists of three parts: the first part contains
demographic data, including questions about sex, age, educa-
tion, occupation and previous hospital, surgical and anaesthetic
experience. The second part consisted of questions that tested
the knowledge of anesthesia procedures and required identi-
fication of the anesthesiologist, including their place of work.
What are the responsibilities of anesthesiologists after surgery?
And the respondents had to answer with either ‘yes’, ‘no’, or
‘I don’t know.” The final section of the questionnaire analysed

1928

COVID-19 and ICU follow-up experiences. Participants were
asked about their infection status, if they had been hospitalized
in an ICU due to COVID-19, and if they knew the specialist who
had treated them in the ICU.

Participants completed the questionnaires online, and the
responses were recorded in the Google Survey database for
analysis. The data is presented as numbers and percentages.

METHOD

This study aimed to evaluate public perception of the role of
anesthesiologists in Turkey after the COVID-19 pandemWe
conducted a prospective, cross-sectional survey between Feb
ruary and April 2022. The Ankara City Hospital Ethical Commit
tee (E1-21-2118) and Clinical Trials NCT05741320 approved
the study. Inclusion criteria for the study were individuals aged
16 or above with no involvement in the healthcare or medical
professions.

The study’s size was determined by reviewing existing data, as
is common practice. The questionnaire was modelled on previ
ous research to enable result comparison (10).

We prepared a questionnaire to survey the public about CO
VID-19, including 5 questions based on current literature (see
Appendix). The questionnaire was posted on the Google Sur
vey platform. We randomly distributed the link to the form (htt
ps://forms.gle/WuYuDjUG7PDrelJyr5) via email and social me
dia platforms.

The questionnaire consists of three parts: the first part contains
demographic data, including questions about sex, age, educa
tion, occupation and previous hospital, surgical and anaesthetic
experience. The second part consisted of questions that tested
the knowledge of anesthesia procedures and required identi
fication of the anesthesiologist, including their place of work.
What are the responsibilities of anesthesiologists after surgery?
And the respondents had to answer with either ‘yes’, ‘'no’, or ‘I
don’t know.” The final section of the questionnaire analysed

1934

COVID-19 and ICU follow-up experiences. Participants were
asked about their infection status, if they had been hospitalized
inan ICU due to COVID-19, and if they knew the specialist who
had treated them in the ICU.

Participants completed the questionnaires online, and the
responses were recorded in the Google Survey database for
analysis. The data is presented as numbers and percentages.

RESULTS

he questionnaire was responded to by 2222 individuals, among
whom 73.5% were female and 26.5% male. 83.3% of the peop-
le belonged to the age group 30-64 years; 12.1% belonged to
the age group 18-29 years; and 4.6% were older than 65 years.
The study found that 76.7% of participants held a university
degree, and 40.2% were employed in the private sector. (Table

1)
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Table1: Demographic data of respondents
Gender (Male/Female, %) 26.5/73.5

Age (18-29/30-64/ 65) (%) | 12.1/83.3 /4.6

Previous anesthesia (%)

@ No 18.6
@) Yes 81.4
Education (%)

@0 Primary 1
@M Secondary 2
@M High school 20.3
@0 University 76.7

Atotal of 74.4% of the participants had previous hospitalization
experience, with 73.4% of the participants having undergone
surgery before. Anesthesia history was reported by 81.4% of
the participants, with 79.9% of them having experienced gene-
ral anesthesia before.

In 68.4% of respondents, the anaesthetist was the person who
administered the anaesthesia and in 35% of cases, the anaest-
hesia technician was the person who administered the anaest-
hesia. When asked, “Who is an anesthesiologist?” Out of the
respondents, 71.2% were identified as anesthesiologists, 4.5%
as someone in the hospital trained as anesthesiologist, 4.5% as
nurses and 3.7% as unqualified doctors.

Regarding the anesthesiologist's work environment, 98.8%
of the respondents mentioned the operating room, while only
1.2% were uncertain. When asked about the duties of an ana-
esthetist beyond the operating room, only 37.6% of the respon-
dents were aware of their responsibility for patients in the ICU,
while 24.7% were unaware. A total of 46.5% of respondents
answered “yes” when asked if the anaesthetist was responsible
for post-operative pain management in the post-operative care
unit.

When asked about the duties and responsibilities of the anaest-
hesiologist during the operation, 97.8% of responders answe-
red as follows: to follow the patient's awareness and consci-
ousness. During surgery, 68.5% of respondents stated that
the anaesthetist controls blood pressure and heart rate; 22.8%
estimated and transfused serum and blood during surgery;
44.8% replied that the anaesthetist does nothing; 32.4% rep-
lied that they don’t know. During surgery, 87.2% of the respon-
dents indicated that they control patients’ pain, while 39% treat
postoperative nausea and vomiting. Furthermore, 46.5% of the
respondents reported controlling the patients’ pain at the end of
the surgery. (Table 2)
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Table 2: Responders’ answers of an anesthesiologist’s role

Yes No I don’t know
In operating room 98.8 1.2
In ICU 37.6 37.7 24.7
Labor anesthesia 84.8 6.2 10.6
Pain clinic 46.6 23.5 29.9
Makes surgery 2.45 89.6 7.9
Emergency Position 67.1 12.8 20.1

When asked who was responsible for postoperative care in the
anaesthesia care unit, 51% said the anaesthetist, 38.5% said
the surgeon and anaesthetist together, 4.2% said the surgeon
alone and 6.3% said they don’t know.

Another question asked whether the respondents were afraid
of anaesthesia. And 50.6% said “no”, 43.4% said “yes” and 6%
said “don’t know”. A further question analysed the fear of ana-
esthesia, and 33.3% of the answers were not waking up from
anaesthesia, 9.5% will not sleep completely, 17% will wake up,
and 17% will feel pain during the operation; the 23.1% answer
was all of these.

Questions about COVID-19 were asked at the end of the sur-
vey. The first question was “Have you had a COVID-19 infe-
ction” and only 12.8% answered yes. The second question
was “Have you had a patient followed up in intensive care for
COVID-19?” and 25% answered yes. And if they know who fol-
lowed their patient in the ICU, the answer is 17.9% yes.

Another question was: Which medical specialties can be tra-
ined to become an intensive care specialist? 47% of respon-
dents answered all specialties: 32.4% answered anaesthesia,
32.2% surgery and 8.6% ophthalmology. When asked if the ro-
les and responsibilities of anaesthetists were better understood
after the COVID-19 pandemic, 59.9% did not know, 25.6% yes
and 14.5% no.

DISCUSSION

Despite the high risk of severe acute respiratory syndrome-
coronavirus 2 (SARS-CoV-2), anaesthetists around the world
continued to be at the forefront, maintaining a tradition of in-
genuity and dedication. With this study, we wanted to find out
whether the role of “undercover hero” continues for the public,
and whether the public’s perception of the role of the anaest-
hesiologist has changed since the COVID-19 pandemic for the
first time with more than 2000 randomly selected participants.
In our study, unfortunately, we found that not much has chan-
ged: only 71.2% of the respondents knew that anaesthetists are
medical specialists; 68.5% monitored haemodynamic parame-
ters during surgery; only 22.8% answered the question about
the assessment and transfusion of serum and blood during sur-
gery by the anaesthetist and 44.8% by the surgeon; the control
of post-operative nausea, vomiting and pain after surgery was
answered by only 39 and 46% respectively. The most important
finding of our study after the two-year pandemic period was that
63.4% of respondents still did not know the role and responsibi-
lities of the anaesthetist in the ICU.

Anesthetists’ image and status have long been a source of
contention in the medical community and the public. In the li-
terature, a lot of studies can be found before the COVID-19
pandemic, about poor knowledge of who the anesthesiologist



was, what his or her duties and responsibilities were. At the
conclusion of all these studies, it was stated that more indivi-
dual efforts by anesthesiologists, media, and health programs
must be needed.

In the studies conducted in the literature about this subject, the
correct answer to the question of who an anesthesiologist was
varied between 50 and 99%, and our findings were similar to
these studies. (2-12)

When we looked at the two studies that were performed in
Turkey before the pandemic, the first one by Ezgi et al., they
found 66.3% of the people knew the anesthesiologists were
specialists, similar to our results, even though their responder’s
education level was lower than in our study. (15) And similar
to our study, they found that 37.4% of responders knew the
anesthesiologists worked in the intensive care unit. In the se-
cond study, Sagun et al, 76.3% of the patients knew that an
anesthesiologist is a medical specialist, but unlike our study,
only 4% of respondents knew that anesthesiologists worked in
ICUs. (16) The difference between these two studies and ours
is that the first enrolled in 1994, whereas the second enrolled
only 250 preoperative patients. We tried to analyze a heteroge-
neous, randomly selected population, not some specific patient
population who were not linked with anesthesia and were not
awaiting surgery. With this approach, we believe that we can
better reflect society and yield more objective results.

In another study, whose protocol was similar to ours from Ro-
mania before the COVID pandemic, 92.9% of the responders
knew who the anesthesiologist was, but only 32% knew their
role in the ICU. They explained their results with education level
that was lower than those in our study (10). But just like our
study with Shevde et al. and the last study before the pande-
mic in 2022 by Arefayne et al. showed, there is no correlation
between anesthesia knowledge and educational level (13,17).

We can see that a lot of factors, like age, gender, education le-
vel, and responder population, affect the knowledge in the lite-
rature. In the study of Arefayne et al., 53.4% of the responders
knew that anesthesiologists worked in ICUs, but their respon-
dents were only preoperative patients, and their education level
was 35.8% illiterate (13).

When the anesthesiologist's duties were analyzed, we found
that 44.8% of respondents thought serum and blood transfu-
sions during surgery were made by the surgeon and postope-
rative pain and postoperative nausea and vomiting were not
controlled by an anesthesiologist for 49% and 61%, respecti-
vely. These results mostly corroborate a lot of studies (18,19).
Deepa et al. found similar or even worse results about the pa-
tients maintaining hemodynamics during the operation: less
than 5% (20). Also, Onutu et al. found similar results to ours;
in their study, they found that 36.2% of patients had estimated
bleeding and made blood and serum transfusions by an anest-
hesiologist, and 54.6% of postoperative pain was controlled by
the surgeon (10).

Finally, while anesthetists fulfill many roles outside the opera-
ting room, especially in intensive care units, these roles are
very rarely ascribed to anesthetists by the public. In the litera-
ture, we can find that there is poor knowledge about the roles
of anesthesiologists in ICU before the COVID-19 pandemic.
The pandemic has been an opportunity for anesthesiologists to
showcase their skills. These skills were used successfully in the
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process of distributing care in the COVID-19 pandemic, both to
COVID and non-COVID patients. For the moment, we have the
attention of the entire hospital and much of the general public,
or at least that’s what we anesthesiologists thought. Before the
pandemic, the knowledge of the anesthesiologist’s role in the
ICU was between 6-40% (10,13,15,16).

The COVID-19 pandemic should be a wakeup call, but in our
study, we found that, nothing had changed; only 37.6% of the
people knew that anesthesiologists had a role in ICUs after
the two years of the pandemic. Unfortunately, the question of
“| know the duties of an anesthesiologist better after the CO-
VID-19 pandemic?” was answered | didn’t notice” by 59.9%.

We thought that the COVID pandemic generated public awa-
reness about anesthesia and the role of an anesthesiologist
in ICU. Even the scope and versatility that anesthesiologists
demonstrated during the COVID-19 pandemic and made daily
routine practice “the secret hero identity” didn’t change. There
can be a lot of reasons for inadequate knowledge.

1. It doesn’t matter to them who was following their patients.
This is so much related to age, gender, educational status,
personality, and socioeconomic status, which we mentioned
earlier. Further education for the public of the diverse roles and
responsibilities of the anesthesiologists would be invaluable in
promoting the importance of our work.

2. The anesthesiologist’s identity as intensive care workers is
lagging; however, when asked, the underlying identity is stated.
Although even the head of the intensive care association is an
anesthesiologist in our country, everybody knows him as an in-
tensive care specialist, the identity of the anesthesiologists has
remained hidden behind the identity of the intensive care.

3- Changing teams of anesthesiologists routinely during a
working day means that patient relatives are seen by different
anesthesiologists every time, and this could be a factor in cre-
ating confusion. So, people were unaware of whom they were
meeting.

In conclusion, the results show a poor perception of the anaest-
hetist and his responsibilities, which are still poorly understood
after a great pandemic. As Papper stated in 1950, “many phy-
sicians are completely unaware of the knowledge that the ana-
esthesiologist possesses” (21). We must earn the right to do so
by gaining the respect of our colleagues in medicine, the pub-
lic and management. This can be improved by developing the
anaesthesiologist-patient relationship, and more efforts should
be made to inform the public correctly about the activities and
responsibilities of anaesthesiologists.
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Giris: Polikistik over sendromu (PCOS), lreme ¢agindaki kadinlarda %6-21 ve
anovulatuar infertilite tanisi almis hastalarda yaklasik %90'lik prevalansi olan gok
yaygin bir over endokrinopatisidir. PCOS'lu hastalarda anovulatuar infertilite icin,
laparoskopik over drilling (LOD), klomifen sitratin basarisizliindan sonra ovulas-
yon indiiksiyonu igin bagarili bir ikinci basamak tedavi olarak kullaniimaktadir. Biz
bu calisma ile klomifen sitrata direngli PKOS olgularinda LOD ve gonadotropinlerin
gebelik elde etme izerindeki etkisini belirlemeyi ve karsilastirilan parametrelerden
hangilerinin canli dogum oranina olumlu etkisi oldugunu gdstermeyi amagladik.

Materyal-metod : Haziran 2017 ile Aralik 2019 tarihleri arasinda, polikistik over send-
romlu toplam 145 klomifen sitrata direngli gonillii katilime alismaya dahil edildi.
Hastalar iki gruba ayrildi ; 56 hastaya laparoskopik over drilling uygulandi , 89 has-
taya ise 6 aylik sire i¢inde en fazla 2 kez gonadotropin ile low doz step-up proto-
kolii ile indiiksiyon yapildi. Gonadotropin ile indiksiyon sonrasi recombinant hcg ile
ovulasyon tetiklendi ve zamanli coit énerildi. Laporoskopik ovaryan drilling yapilan
hastalar ise 6.yin sonunda degerlendrimeye alindi . Her 2 grup 6.ayin sonunda la-
boratuar parametreleri ve gebelik sonuglari agisindan kiyaslanarak degerlendirildi.

Bulgular: Her iki grupta yas, viicut kitle indeksi ve infertilite stiresi benzerdi (p=0.35,
p=0.56, p=0.067). Gruplar arasinda aclik glukoz ve insilin diizeyleri, hormon ve
androjen profili, antral folikll sayisi, hemoglobin A1c diizeyi (Hba1c), hirsutizm sko-
ru, LH/FSH orani ve anti-miillerian hormon (AMH) diizeyleri agisindan fark bulun-
madi. AMH, antral folikiil sayisi (AFC), androjen indeksleri ve LH/FSH oranlari, alti
aylik tedaviden sonra LOD grubunda daha diistiktu (sirastyla, p=0.011, p<0.001 ve
p=0.002). LOD grubunda klinik gebelik ve abortus oranlari daha yiiksek olmasina
ragmen canli dogum oranlari gruplar arasinda benzerdi.

Sonug: Alti aylik tedavi sonunda, her 2 grupta canli dogum oranlari benzer olmasina

ABSTRACT

Introduction:Polycystic ovarian syndrome (PCOS) is a very common ovarian en-
docrinopathy with a prevalence of 6-21% among women of reproductive age and
about 90% among women with anovulatory of infertility . For anovulatory infertility in
women with PCOS, laparoscopic ovarian drilling (LOD) has been well-established as
a successful second-line treatment for ovulation induction after the failure of clomip-
hene citrate We aimed to compare laparoscopic ovarian drilling with gonadotropins in
terms of efficacy and pregnancy outcomes in second-line therapy of infertile patients
with clomiphene citrate resistant polycystic ovary syndrome.

Materials and Methods :A total of 145 clomiphene citrate-resistant volunteer parti-
cipants with polycystic ovary syndrome were included in the study between June
2017 and December 2019. The patients were divided into two groups; Laparoscopic
ovarian drilling was performed in 56 patients, and 89 patients were induction with
gonadotropin up to 2 times in a 6-month period. After induction with gonadotropin,
ovulation was triggered with recombinant hCG and timed coit was recommended.
Patients who underwent laparoscopic ovarian drilling were evaluated at the end of
the 6th month. Both groups were compared and evaluated in terms of laboratory
parameters and pregnancy results at the end of the 6th month.

Results: Age, body mass index and duration of infertility were similar in both groups
(p=0.35, p=0.56, p=0.067). While there was no difference between the groups in
terms of fasting glucose and insulin levels, hormone and androgen profile, antral
follicle count, level of hemoglobin A1c (Hba1c), hirsutism score, LH/FSH ratio and an-
ti-mullerian hormone (AMH) levels. AMH, antral follicle count (AFC), adrogen indexes
and LH / FSH rates were lower in group 1 after six months of treatment (p=0.011,
p<0.001, and p=0.002, respectively). Although clinical pregnancy and abortion rates
were higher in group 1, live birth rates were similar between groups.

Conclusion: At the end of six months treatment; although live births ratio between
groups were similar in clomiphene citrate-resistant PCOS patients, we found that
androgen indexes, anti-mullerian hormone, LH/FSH ratio, multiple pregnancies and
ovarian hyperstimulation syndrome (OHSS) rate were significantly lower in LOD
group so when considering the second-line treatment options of PCOS patients re-
sistant to clomiphene citrate LOD may be more suitable preference.

Keywords: Anti-mullerian hormone; Clomiphene citrate resistance; laparoscopic ova-
rian drilling; Ovulation induction; polycystic ovary syndrome
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GiRiS

Prevalansi 2006 kriterleri ve ESHRE/ASRM 2003 kriterlerine
gore %6 ile %21 arasinda olan Polikistik Over Sendromu
(PCQOS), anovulatuar infertilitenin en sik nedenidir (1). PCOS
tanisi Rotterdam kriterlerine gore asagidaki ti¢ bulgudan ikisini
gerektirir: 1) Klinik veya biyokimyasal hiperandrojenizm belirti-
leri 2) Kronik ovulasyon disfonksiyonu (oligo/ anovilasyon) ve
3) Sekonder nedenlerin diglanmasindan sonra belirgin polikis-
tik over morfolojisi (2).

Gonadotropinler ile ovulasyon indiiksiyonu veya laparoskopik
ovaryan drilling klomifen sitrata direncli hastalar igin sekon-
der tedavi segenekleridir (3). Laparoskopik ovaryan drillingde
(LOD) amag androjen ve luteinize edici hormon (LH) dlizeyle-
rini azaltarak ve folikGl uyarici hormon (FSH) ve seks hormonu
baglayici globulini artirarak folikiler gelisimi ve ovulasyonu
saglamaktir. LOD ile metabolik ve androjenik profilin uzun su-
reli duzelmesine ek olarak, over hiperstimilasyon sendromu
(OHSS) riski azalmaktadir (4). |kinci basamak tedavide LOD ile
gonadotropinleri karsilastiran birka¢ calisma varken, meta-a-
naliz iki tedavinin etkinligini ve komplikasyonlarini kargilagtiran
daha ileri calismalarin gerekli oldugunu ortaya koymustur (5,6).
LOD'nin en buylk avantaji; tekrarlayan tibbi tedavilere intiyag
duymadan devam eden fizyolojik ovulasyon dénglleri saglar
ve potansiyel olarak tekrarlayan gebelikleri saglamis olur (7).

Ekzojen gonadotropinler ile yliksek gebelik ve canli dogum
oranlari elde edilmesine ragmen dezavantajlari ; OHSS sikligi
ve ¢ogul gebelik riskinde artis ile  yliksek maliyetler ve yakin
takip ihtiyacidir (8,9).

Klomifen sitrata direngli PKOS olgularinda LOD ve gonadotro-
pinlerin gebelik elde etme Uzerindeki etkisini belirlemeyi ve kar-
silastirilan parametrelerden hangilerinin canli dogum oranina
olumlu etkisi oldugunu géstermeyi amagladik.

MATERYAL-METOD

Bu prospektif calismaya, PKOS tanisi ile klomifen sitrat teda-
visine ragmen en az (g siklus boyunca ovulasyon elde edile-
meyen 145 gonilli hasta dahil edildi. En az 1 yildir infertilite
dykisU olan ve yaslar 20 ile 35 arasinda degisen hastalar ¢a-
lismaya alindi. Hastalar rastgele iki gruba ayrildi; 56 kisiye LOD
yapildi, 89 kisiye gonadotropin verildi.

Gruplar yas, viicut kitle indeksi (VKI), infertilite stiresi, aglik kan
sekeri ve insulin duzeyleri, hemoglobin A1c dizeyi (Hba1lc),
hirsutizm skoru (Ferriman-Gallwey skoru), antral folikll sayisi
(AFC) agisindan kargilagtiridi.

LH/FSH orani, antral folikill sayisi (AFC), ve AMH seviyeleri
siklusun 2. gliniinde LOD sonras! 3. ayinda ve tedavi sonun-
da 6. ayda degerlendirildi. Gruplar klinik gebelik, abort ve canli
dogum sonuglari agisindan da karsilastirildi.

Gonadotropin grubunda; rekombinant FSH ile diistk doz step-
up protokoll uygulandi. Ardindan rekombinant HCG ile trigger
yapilip zamanh coit énerildi. Ovulasyon indiiksiyonu 6 ay ice-
rinde en fazla 2 kez yapilmis olup ,ek tedavi uygulanmamistir.
LOD isleminde ise; 3 mm ¢apinda bir monopolar koter cihaz

Kan drnekleri 2-8°C’de 15 dakika boyunca 1.000 x g’de santri-
fujlendi ve elde edilen serum alikotlari daha sonra analize kadar
-80°C’de saklandi. Hormon profili igin alinan tim numuneler
ayni referans laboratuvarda ¢alisildi ve serum AMH seviyeleri
Diagnostic Systems Laboratories’den (DSL Inc., Webster, TX,
ABD) ticari bir enzim baglantili immunosorbent tahlili (ELISA)
kiti kullanilarak belirlendi. BMI 30 kg/m2'nin {izerinde olan obez
hastalarin yani sira diyabet, hipotiroidizm, hipertiroidizm veya
adrenal hastalik gibi herhangi bir eglik eden kronik endokrin
hastaligi olan hastalar; uterin anomalisi olan ,male faktdrii olan
hastalar calisma disI birakildi .

Bu c¢alismanin birincil sonucu, gruplar arasinda klinik gebe-
likler, dugukler ve canli dogum oranlarinin karsilagtirimasidir.
Ikincil sonug, gruplar arasinda FSH/LH orani ve AMH duzey-
lerinin karsilastiriimasidir. Tim veri analizleri igin istatistiksel
yazilim Statistical Package for the Social Sciences, siirim
22.0, SPSS (Inc, New York, ABD) kullanildi. Niteliksel veriler
standart sapmali ortalamalar ve nicel veriler yizdelikli sayilar
olarak gosterilir. Veri dagiliminin normalligi Shapiro- Wilk testi
kullanilarak kontrol edildi. Calisma ve kontrol gruplari arasinda-
ki farkliliklarin anlamhligini degerlendirmek igin t-testi kullanildi.
Mann-Whitney U testi, bagimli degiskenler normal dagiimadi-
ginda verileri kargilagtirmak igin kullanildi. Korelasyon analiz-
leri Spearman testi kullanilarak yapildi. Istatistiksel anlamliig
yansitmak i¢in p degeri <0,05 olarak kabul edildi.

SONUGLAR

LOD ile tedavi edilen 56 hastanin ve gonadotropin ile tedavi
edilen 89 hastanin demografik, klinik ve endokrinolojik 6zellikle-
ri Tablo 1'de 6zetlenmistir. Gruplar arasinda yas, VKI, infertilite
stiresi, bazal hormon profili ve aglik glukoz ve insilin dlizeyle-
rini iceren endokrinolojik parametreler, Hba1c dizeyi ve hirsu-
tizm skorlari agisindan fark istatistiksel olarak anlamli degildi.

Table 1: Gruplarin kinik demografik ve endokrinolojik paramet-
releri

Gonadotropin
LOD (n : 56) P value
(n: 89)
Yas (yi)* 28.36+7.24 28.32+7.16 0. 830
BMI (kg/m2)* 27.4242.48 26.8042.23 0.780
Infertilite siiresi (y1l)** 3.56+2.34 2.23+1.8 0.067
Aclik Glukoz (mg/dL)* 78.7+£9.2 74.9£12.3 0.314
Aclik Insulin (mU/L)** | 4.9 (4.2-5.9) 5.2 (4.8-6.0) 0.256
Tokluk Glukoz (mg/dL)* |94.7+14.9 93.0£17.0 0.430
Tokluk insulin (mU/L)** | 14.0 (4.5-34.0) 17.4 (9.0-36.7) 0.186
Hbalc (%)** 5.4 (5.0-6.1) 5.4 (5.0-8.7) 0.333
FSH (D2)(IU/L)* 5.53+0.99 5.68+0.96 0.499
LH (D2) (IU/L)* 10.13£2.12 10.53+1.56 0.642
E, (pg/mL) 47.02+19.54 58.84+21.61 0.462
P (ng/mL) 1.84+0.47 1.93+0.24 0.313
PRL (ng/ml) 16.23+8.54 17.67+8.43 0.434
TT(ng/dL) 81.62+5.12 83.24+5.56 0.198
AS (ng/mL) 5.66£1.04 5.50+0.88 0.464
SHBG(nmol/l) 63.85+24.93 61.34+22.34 0.721
Hirsutismus skoru 10 (8-12) 11 (8-14) 0.449
AFC 17.4+£3.37 15.3£2.59 0.089
AMH(ng/ml) 10.35+4,49 9.03+£3.39 0.208
LH/FSH 1.83+£2.14 1.85+1.62 0.980

kullanilarak her 2 overde sekiz delik agildi. Her bir delik igin
yaklasik 5 saniye stiren 40 watt enerji kullanildi. LOD yapilan
hastalar herhangi bir ovulasyon indiiksiyon ajani almadan du-
zenli cinsel iligki 6nerilerek 6 ay boyunca takip edildi.

*Mean+standard deviasyon **median (minimum-maximumLOD: Laparoskopik ovarian drilling;
BMI: Body mass index; FSH: Folekiil-stimulasyon hormon, LH: Luteinize hormon;E,: Estra-
diol P: Progesteron; PRL: Prolaktin TT: Total Testesteron AS:androstenedion, SHBG:Sex hor-
mon-baglayici globulin; AFC: Antral Folekiil Count , AMH: Antimiillerian Hormon
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nuglar 3. ay ve 6.ay olarak degerlendirildi. LH seviyeleri, LH/
FSH orani, AMH seviyeleri, total testesteron seviyeleri (TT)
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Tablo 4: Canli dogum ile iligkili faktorlerin multivariable analiz-
leri

,sex hormon baglayici globilin (SHBG) seviyeleri anlamli olark LOD grubu Gonadotropin grubu
disiik tespit edildi , ayrica antral folikiil sayisi LOD grubunda Aor |95%ClL  |Pvalue |Aor  |95%Cl | Pvalue
anlamli derecede diisiik tespit edildi. o (03t |0.890-4.470
AMH 1.86 [1,324-3,014 |0.02 0.78
Tgplo 2:L aparoskopik Ovarian Drilling sonrasi laboratuar ve ~FC TSI 160
Klinik sonuglari 3.07 [1,248-3,245 |0.03° 0.26 0.24
LOD (n = 56)

3ay 6-ay P value 035
FSH (IU/L) 5554122 5 684134 0511 TT 0,67 0,454-1,124 0.26 0,424-1,014 | 0.46
LH (IU/L) 9.86+2.12 6.53+0.56 0.023 LH/FSH
LH/FSH 1.77 1.14 0.045 1.14  |0.242-0,826 0,34 1.65 1.012-1.364 | 0.04"
TT(ng/dL) 81.72+5.25 73.362+4.68 0.032
PRL(ng/ml) 18.6247.24 16.7826.86 0354 || 046
E, (pg/mL) 38482026 4678418 4 0.086 0.36  |0.26-3.41 0.86 0.880—4.083 | 0.10
P (ng/mL) 1.14+0.52 0.94+0.34 0.728 0.86
AS (ng/mL) 6.64+1.25 5.26+0.89 0.041 SHBG 176 |1,146-2,423 [ 0.04° 0.146-1.043 | 0.39
AFC 18.4+2.37 14.7£2.29 0.043
AMH(ng/ml) 9.56:+4,24 8.2243.33 0.047
SHBG(anl/l) 60.61+23.36 67.73+£25.45 0.040 *anlamli ¢ikan parametreler , aOR, adjusted odds ratio, CI: giiven araligi ; AFC: Antral
Hirsutismus skor 12(9-15) 8(7-11) 0.032 Folekiil Count ,AMH: Antimiillerian Hormon. TT:Total testosteron; , SHBG:Sex hor-

*Mean + standard deviasyon; **n (%) LOD: Laparoskopik ovarian drilling; BMI: Body
mass index; FSH: Folekiil-stimulasyon hormon, LH: Luteinize hormon; E, Estradiol; P:
Progesteron;;AS:androstenedion, TT:total testosteron; , SHBG:Sex hormon-baglayici glo-
bulin; AFC: Antral Folekiil Count ,AMH: Antimiillerian Hormon

LOD tedavisi alan hastalarin 6. ayin sonunda gebelik ve komp-
likasyon sonuglari ile 6 ay icinde en fazla 2 siklus gonadot-
ropinle ovulasyon indlksiyonu yapilan hastalarin gebelik ve
komplikasyon sonuglari karsilastirildi (Tablo 3). OHSS LOD
grubunda izlenmedi. ve gogul gebelik oranlari istatistiksel ola-
rak anlamli derecede yiiksek idi..LOD grubunda klinik gebelik
oranlari gonadotropin grubuna gére daha yiiksek tespit edilme-
sine ragmen ,canli gebelik oranlari agisindan gruplar arasinda
anlamli fark izlenmedi.

Tablo 3 :Tedavi sonrasi gebelik sonuglar

LOD(n = 56) Gonadotropin (n =89) | P value
OHSS** 0(0) 7(7.8) 0.001
Cogul gebelik** 1(4.7) 8(32) 0.001
Klinik gebelik** 21(37.5) 28(31.4) 0.042
Abort** 6(10.7) 7(7.8) 0.053
Canli Dogum** 15(26.8) 21(23.6) 0.67
*anlamli ¢ikan parametreler , aOR, adjusted odds ratio, CI: giiven aralig1 ; AFC: Antral

Folekiil Count ,AMH: Antimiillerian Hormon. TT:Total testosteron; , SHBG:Sex hor-

mon-baglayici globulin;

Altinci ayin sonunda ikili karsilastirmalari anlamli bulunan para-
metrelerin canli dogum oranlari ile iliskisini ortaya ¢ikarmak igin
regresyon analizi yapildi. AMH, AFC ve SHBG disinda diger
parametreler ile canli dogum arasindaki korelasyon LOD gru-
bunda istatistiksel olarak anlamli degildi, (olasilik orani [OR],
1.86; %95 glven araligi [GA], 1,324-3,014, OR, 3,07; %95 Cl,
1,248-3,245 ve OR, 1,76; sirasiyla %95 Cl, 1,146-2,423) ve
diger yandan, gonadotropin grubunda sadece LH/FSH orani
artmis canli dogum oranlari ile iligkiliydi (OR, 1.65; %95 ClI ,
1.012-1.364) ve ¢ok degiskenli regresyon analizi sonuglari
Tablo 4'te gosterilmektedir.

mon-baglayici globulin;

TARTISMA

LOD ile ovaryan stroma yani ovaryan androjen dretimi tahrip
edilir, periferik dokularda androjenlerin Gstrojene ddniisimi
azaltilir. Béylece androjen baskin folikller ortam 6strojen bas-
kin hale gelir.Hormonal ortamin yenilenmesine ek olarak, lokal
ve sistemik etkiler ile de folikiler gelisimi ve ovulasyonu iyi-
lestirir (10,11). Ancak overler (izerindeki uzun sireli etkilerinin
belirsiz olmasl, islem icin genel anestezi gerekliligi, yumurtalik
rezervi izerindeki olumsuz etkileri, ameliyat sonrasi yapigiklik
riski gibi nedenlerle bu yontemle ilgili bazi endiseler devam et-
mektedir (12,13). LOD icin genel anestezi olmadan artiriimis
lokal anestezi altinda gergeklestirilen ofis mikrolaparoskopik
over drilling (OMLOD) veya fertiloskopi (transvajinal hidrolapa-
roskopi) gibi yeni teknikler glindemdedir (14,15).

Klomifen sitrata direncli polikistik over sendromunda LOD’nin
klinik gebeliklerde gonadotropin uygulanan gruba gére gebe-
lik sonuglari Gzerinde olumlu etkisi oldugunu gozlemlesek de,
klinik gebelik orani grup 1'de %37.5(21), grup 2'de ise %31.4
(28) (p-degeri =0.042) idi. Gruplar canli dogum agisindan kar-
silastinldiginda 6 aylk tedavinin sonunda istatistiksel olarak
fark saptanmadi. LOD grubunda abort oranini azaltmak igin
luteal faz1 daha ylksek dozlarda progesteron ile desteklemek
gerekti .Clnki calismalar LOD igleminin yumurtalik rezervi
uzerinde olumsuz etkilerini gostermistir (16).Bizde literatur ile
benzer sekilde LOD grubunda AMH seviyeleri , SHBG ve LH/
FSH oraninin distiniin yanisira ,AF sayisinda gonadotropin
tedavisine oranla daha fazla diisuis gosterdigini tespit ettik.

PCOS hastalarinda kontrollere kiyasla antral folikiller daha
fazla gelistigi ve serum ve folikiler sivi AMH konsantrasyon-
lari daha yuksek oldugu igin folikiler maturasyon kotddar (17).
PCOS'lu kadinlarda artan AMH seviyeleri, yuksek testosteron
ve/veya LH konsantrasyonlari degisen oosit olgunlagmasi ve
dustik embriyo kalitesi ile iliskilidir (18). Mevcut ¢alismamizda
AMH, AFC ve SHBG disinda diger parametreler (TT,LH/FSH
, LH ) ile canli dogum arasindaki korelasyon LOD grubunda
istatistiksel olarak anlamli degildi.
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Amer ve arkadaglari tarafindan LOD’nin AMH ve yumurtalik re-
zervi Uizerindeki etkilerini inceleyen bir meta-analizde LOD son-
rasi serum AMH konsantrasyonunda istatistiksel olarak anlamli
bir dlists tespit etmislerdir. Benzer sekilde bizim galismamizda
da AMH'deki dlstistiin LOD sonrasi di¢lincl ve altinci aylar ara-
sinda anlamli oldugunu saptadik (19).

Ekzojen gonadotropinler ile yiiksek gebelik ve canli dogum oran-
larina ragmen, bu tedavi protokollerinde OHSS de yaygindrr,
yiksek cogul gebelik riski mevcuttur(20). Calismamizda gruplar
arasinda benzer canli dogum oranlarinin yani sira LOD hasta
grubunda gogul gebelik ve OHSS riskinin anlamli derecede di-
stk oldugunu bulduk. Bu nedenle, LOD, gonadotropin ile kiyas-
landiginda givenli ve etkili bir alternatif olarak degerlendirilme-
lidir.

Her iki grubun polikistik overli hastalardan secilmesi ¢alisma-
mizin en biyUk avantaji olarak éne ¢ikiyor.Ancak literatlr in-
celendiginde yapilan galismalarda gebelik komplikasyonlarinin
(diyabetes mellitus ,gebelikle iligkili hipertansiyon gibi) LOD ve
diger tibbi tedavi secenekleri arasinda degerlendirilip ,benzer ol-
dugu bildirilmistir (21). Gebelige bagli komplikasyonlari gruplar
arasinda karsilastirmamig olmamiz galismamiz igin kisitlayici
bir faktordar.

Regresyon analizinden LOD igleminin AMH, AFC'yi dlisirerek
ve SHBG artirarak canli dogum ile de pozitif bir iliskini tespit et-
tik. Literatlir incelendiginde baska endikasyonlarla laparoskopik
cerrahi yapilan hastalarda (tubal cerrahi,endometriozis) cerrahi
sirasinda ayni anda LOD iyi bir segim olarak degerlendirilmistir
(22,23) Klomifen sitrata direngli PKOS hastalarinin ikinci basa-
mak tedavi secenekleri goz dnlne alindiginda, LOD islemi bu
hastalarin danismanli§inda tekrar gozden gegirebilecek faydali
bir tedavi alternatifi olarak diistintlebilinir.

Sonug olarak, LOD ile tedavi edilen ve ekzojen gonadotropin-
ler ile ovulasyonu indiiklenen PKOS hastalari arasinda gebelik
oranlarinin benzer oldugunu, ancak LOD grubunda OHSS ve
cogul gebelik oranlarinin daha digtk oldugunu bulduk.

KAYNAKLAR

1.Lizneva D, Suturina L, Walker W, Brakta S, Gavrilova-Jordan L,
Azziz R. Criteria, prevalence, and phenotypes of polycystic ovary
syndrome. Fertil Steril 2016;106:6-15.

2. The Rotterdam ESHRE/ASRM-sponsored PCOS consensus
workshop group. Revised 2003 consensus on diagnostic criteria
and long-term health risks related to polycystic ovary syndrome
(PCOS). Hum Reprod 2004;19:41-7.

3. Eftekhar M, Deghani Firoozabadi R, Khani P, Ziaei Bideh E,
Forghani H. Effect of laparoscopic ovarian drilling on outcomes
of in vitro fertilization in clomiphene-resistant women with poly-
cystic ovary syndrome. Int J Fertil Steril 2016;10:42-7.

4. Goudarzi ZM, Fallahzadeh H, Aflatoonian A, Mirzaei M. Lapa-
roscopic ovarian electrocautery versus gonadotropin therapy in
infertile women with clomiphene citrate-resistant polycystic ovary
syndrome: A systematic review and meta-analysis. Iran J Reprod
Med 2014;12:531-38.

5.Fernandez H, Morin-Surruca M, Torre A, Faivre E, Deffieux X,

Gervaise A. Ovarian drilling for surgical treatment of polycystic
ovarian syndrome: a comprehensive review. Reprod Biomed On-

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3

line 2011;22:556- 68.

6. Goudarzi ZM, Fallahzadeh H, Aflatoonian A, Mirzaei M. Lapa-
roscopic ovarian electrocautery versus gonadotropin therapy in
infertile women with clomiphene citrate-resistant polycystic ovary
syndrome: A systematic review and meta-analysis. Iran J Reprod
Med 2014;12:531-538.

7.M.J. Nahuis, E. Oude Lohuis, N. Kose, N. Bayram, P. Hompes,
G.J.E. Oosterhuis et al . Long-term follow-up of laparoscopic ele-
ctrocautery of the ovaries versus ovulation induction with recom-
binant FSH in clomiphene citrate-resistant women with polycystic
ovary syndrome: an economic evaluation, Human Reproduction,
2012;12:3577-82.

8. Balen AH. Ovulation induction in the management of anovula-
tory polycystic ovary syndrome. Mol Cell Endocrinol 2013;373:77-
82.

9. Vause TD, Cheung AP, Sierra S, et al. Ovulation induction in
polycystic ovary syndrome. J Obstet Gynaecol Can 2010;32:
495-02

10. Mayenga JM, Grzegorczyk Martin V, Belaisch- Allart J. The
place of ovarian drilling in the management of polycystic ovarian
syndrome (PCOS). Gynecol Obstet Fertil 2011;39:518- 20.

11. Hashim AH, Al-Inany H, De Vos M, Tournaye H. Three deca-
des after Gjonnaess’s laparascopic ovarian drilling for treatment
of PCOS; what do we know? An evidence-based approach. Arch
Gynecol Obstet 2013;288:409- 42.

12.Weerakiet S, Lertvikool S, Tinghanatikul Y, Wansumrith S,
Jultanmas R. Ovarian reserve in women with polycystic ovary
syndrome who underwent laparoscopic ovarian drilling. Gynecol
Endocrinol 2007;23:455-60.

13. Roy KK, Baruah J, Moda N, Kumar S. Evaluation of unila-
teral versus bilateral ovarian drilling in clomiphene citrate-resis-
tant cases of polycystic ovarian syndrome. Arch Gynecol Obstet
2009;280:573-78.

14.Salah 1.M. Office microlaparoscopic ovarian drilling (OMLOD)
versus conventional laparoscopic ovarian drilling (LOD) for wo-
men with polycystic ovary syndrome. Arch. Gynecol. Obstet.
2013;287:361-67

15. Hatirnaz S., Tan S.L., Hatirnaz E., Celik O., Kanat-Pektas M.,
Dahan M.H. Vaginal ultrasound-guided ovarian needle puncture
compared to laparoscopic ovarian drilling in women with polycys-
tic ovary syndrome. Arch. Gynecol. Obstet. 2019;299:1475-80

16.Tarlatzis BC, Fauser BC, Legro RS. Consensus on infertility
treatment related to polycystic ovary syndrome. The Thessaloniki
ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group
March 2-3, 2007. Fertil Steril 2008;89:505-22.

17. Dumesic DA, Abbott DH. Implications of polycystic ovary
syndrome on oocyte development. Seminar Reprod Med.
2008;26:53-61.

18. La Marca A, Sighinolfi G, Radi D, Argento C, Baraldi E, Ar-
tenisio AC et al. Anti-Mullerian hormone (AMH) as a predictive
marker in assisted reproductive technology (ART). Hum Reprod
Update. 2009;16:113-30.



19. Amer S. A,, El Shamy, T. T., James, C., Yosef, A. H., &
Mohamed, A. A. The impact of laparoscopic ovarian drilling
on AMH and ovarian reserve: a meta-analysis. Reproduction,
2017;154:13-21

20. Balen AH. Ovulation induction in the management of
anovulatory polycystic ovary syndrome. Mol Cell Endocrinol
2013;373:77-82.

21. Al-Ojaimi EH. Pregnancy outcomes after laparoscopic ova-
rian drilling in women with polycystic ovarian syndrome. Saudi
Med J 2006;27:519-525.

22.Chiu C.C., Chang W.H., Lin I.C., Wang P.H. Compartment

1936

syndrome: A rare but uregent complication after total laparos-
copic hysterectomy. Taiwan J. Obstet. Gynecol. 2019;58:725-

23. Hager M., Wenzl R., Riesenhuber S., Marschalek J., Ku-
essel L., Mayrhofer D.et al. The prevalence of incidental endo-
metriosis in women undergoing laparoscopic ovarian drilling for
clomiphene-resistant polycystic ovary syndrome: A retrospec-
tive cohort study and meta-analysis. J Clin Med. 2019;8:1210.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



1937

Ozgiin Arastirma Original Article

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

DOI: 10.38136/jgon. 1342877

The effect of oxidative stress on the etiopathogenesis of primary dysmenorrhea

Primer dismenore etiyopatogenezinde oksidatif stresin etkisi

GONCA TURKER ERGUN
ELCIN ISLEK SECE N 2
RAZIYE DESDICIOGLU 2
GAMZE AVCIOGLU ®
OZCAN EREL

AYSE FiLiZ YAVUZ >

Orcid ID: 0000-0003-1064-8727
Orcid ID: 0000-0002-0892-8589
Orcid ID: 0000-0002-5190-5083
Orcid ID: 0000-0002-4333-2641
Orcid ID: 0000-0002-2996-3236
Orcid ID: 0000-0003-3699-7757

! Ankara City Hospital, Department of Obstetric and Gynecology, Ankara, Turkey
2 Ankara Yildirnm Beyazit University Faculty of Medicine, Department of Obstetric and Gynecology , Ankara , Turkey
3 Ankara Yildinm Beyazit University Faculty of Medicine, Department of Clinical Biochemistry, Ankara, Turkey

(074

Amag: Bu arastirmanin amaci, primer dismenoresi olan hastalarda serum oksidatif
stres belirtegleri ve antioksidan enzim diizeylerini karsilastirarak oksidatif stresin
dismenore etyopatogenezine etkisini arastirmaktir.

Yontemler: Hastanemiz kadin hastaliklari poliklinigine bagvuran primer dismenoresi
olan 38 kadin ve dismenoresi olmayan 21 kadin ¢alismaya dahil edildi. Calismaya
alinan kadinlarin her birinden siklusun 3. ve 21. giiniinde kan 6rnegi alindi. Para-
oksonaz (PON), Arilesteraz (ARES) ve Stimulated Paraoksonaz (SPON) serum dii-
zeylerine bakildi. PON, ARES ve SPON diizeyleri hasta ve kontrol gruplari arasinda
ve her grup iginde siklusun 3. ve 21. giininde karsilagtirildi.

Bulgular: Calismamizda hasta ve kontrol gruplari arasinda yas ortalamasinda an-
lamli fark bulundu. Menars yasi, dizenliligi ve stiresi agisindan anlamli fark goz-
lenmedi. Menstriel siklusun 3. ve 21. glinlerinde bakilan ARES, PON ve SPON
duizeylerinde hasta ve kontrol gruplari arasinda anlamli fark bulunmadi.

Sonug: Calismamizin sonuglarina gore, hasta ve kontrol gruplari arasinda siklusun
3. ve 21. giinlerinde bu belirteglerin diizeylerinde anlamli bir fark bulunmadi. Buna
dayanarak, oksidatif ve antioksidan belirteglerin dismenore etiyopatogenezinde dog-
rudan yer almadigini veya siklustan bagimsiz etki ettigini distinmekteyiz.

Anahtar Kelimeler: primer dismenore, oksidatif stres, paracksonaz, arilesteraz

ABSTRACT

Aim:The aim of this research is to investigate the effect of oxidative stress on the
etiopathogenesis of primary dysmenorrhea by comparing serum oxidative stress
markers and antioxidant enzyme levels

Methods:A total of 38 women with primary dysmenorrhea and 21 women without
dysmenorrhea who applied to our hospital's gynecology clinic were included in the
study. Two blood samples were taken from each of the women included in the study,
on the 3rd day and the 21st day of their menstrual cycle. The serum levels of Para-
oxonase (PON), Arylesterase (ARES), and Stimulated Paraoxonase (SPON) were
examined. PON, ARES, and SPON levels were compared between the patient and
control groups, as well as within each group, on the 3rd and 21st days of menstrual
cycles.

Results: In our study, a significant difference was found in the mean age between the
patient and control groups. No significant differences were observed in terms of age
at menarche, regularity, and duration. No significant differences were found in the
ARES, PON, and SPON levels examined on the 3rd and 21st days of the menstrual
cycle between the patient and control groups.

Conclusion:According to the results of our study, there was no significant difference
in the levels of these markers between the patient and control groups on their respe-
ctive menstrual cycle days. Based on this, we believe that oxidative and antioxidant
markers are not directly involved in the etiopathogenesis of dysmenorrhea or they
exhibit cycle-independent effects.
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INTRODUCTION

Dysmenorrhea is one of the most common causes of pelvic
pain in women of all ages and races (1). Results ranging from
45% to 90% have been reported in studies conducted on the
prevalence of dysmenorrhea. The variations in results can be
attributed to differences in pain perception related to dysme-
norrhea, societal differences and the assessment criteria of
pain perception (2). Dysmenorrhea is evaluated as primary and
secondary. Primary dysmenorrhea refers to menstrual pain that
is not associated with organic pathology. According to a study
by Rodrigues AC et al., it was reported that 65% of adolescents
and young adults had limitations in their daily activities due to
dysmenorrhea (3). Studies conducted on female adolescents
and young women report the prevalence range of primary
dysmenorrhea from 20% to 90% in Turkey (4,5). Although the
treatment of dysmenorrhea varies, including conservative tre-
atment, medical treatment, physical therapy and rehabilitation,
there is no definitive treatment method that has proven effective
for all women (6,7). While the etiopathogenesis of primary dys-
menorrhea remains uncertain, studies have shown increased
levels of prostaglandins (PGF2a, PGE2) and vasoactive medi-
ators in the endometrium and menstrual blood. The increased
levels of PGF2a in the endometrium during the secretory and
menstrual phases, specifically, stimulate uterine contractions
and reduce uterine blood flow. It is believed that the resulting
uterine hypoxia and ischemia contribute to menstrual pain (8,9).

Oxidative stress (OS) occurs as a result of an imbalance betwe-
en reactive oxygen species and other radicals and antioxidants.
The formation of free radicals, which are highly reactive and
unstable molecules that can occur in the organism under physi-
ological conditions, and the rate at which they are removed by
antioxidant systems are in balance. As long as this balance is
maintained, the organism is not affected by free radicals. OS is
the disruption of this balance in favor of reactive oxygen spe-
cies (ROS) (10,11).

It is suggested that oxidative stress plays a role in the etiology
of ischemia and hypoxia occurring in dysmenorrhea. Studies
focusing on the relationship between dysmenorrhea and oxida-
tive stress have gained prominence in recent years. In a study
conducted by Kalia et al., although there were signs of oxida-
tive stress in primary dysmenorrhea, no evidence of oxidative
stress-related damage was found in patients (12). In contrast,
Kaplan et al. found an association between oxidative stress and
primary dysmenorrhea in their study (13).

Our aim in this study is to evaluate the paraoxonase and aryles-
terase enzyme activities in the different phases of menstruation
in primary dysmenorrhea, assess the impact of ROS/antioxi-
dant systems on the etiopathogenesis of dysmenorrhea and
contribute to the literature in understanding the etiopathoge-
nesis of primary dysmenorrhea. Knowledge of dysmenorrhea
pathophysiology will also contribute to the literature in terms of
developing effective treatments.

MATERIALS AND METHOD

Our study was planned as a prospective cohort study. A to-
tal of 59 women between the ages of 18-49 were included in
our study, consisting of 38 female patients who applied to our
hospital’s gynecology clinic with primary dysmenorrhea and
21 controls without primary or secondary dysmenorrhea. The
criteria used for the diagnosis of primary dysmenorrhea were
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the onset of dysmenorrhea symptoms within 2 years after me-
narche, the absence of organic pelvic pathology and the pain
starting with menstrual bleeding and ending within 48-72 hours
(14). Patients with organic gynecological pathologies (such as
fibroids, ovarian cysts, adenomyosis), those who had under-
gone abdominal surgery, and those using intrauterine devices
were excluded from the study in both groups. The participants’
age, BMI (body mass index), educational status, parity, age of
menstruation onset, duration, and regularity were recorded.
The pain during menstruation was assessed using the Visual
Analog Scale (VAS) pain scale. The blood samples pf the par-
ticipants were collected on the 3rd (d3) and 21st (d21) days
of their menstrual cycle to evaluate paraoxonase and aryles-
terase enzyme activities. Our study was approved by the et-
hics committee of our hospital, with decision number 213, on
24.10.2018.

Collection and Preservation of Blood Samples

Venous blood samples were collected from the participants
included in the study after an eight-hour fasting period, and
within one hour the collected blood samples were centrifuged
at 3200 rpm for 10 minutes in order to separate the serum.
Serum samples with hemolysis were not included in the study.
The separated serum samples were transferred to sterile tubes
and stored at -80°C for preservation to investigate PON1 and
Arylesterase levels. At the time of the study, all serum samp-
les were studied in the biochemistry laboratory after they were
brought to room temperature.

Measurement of paraoxonase enzyme activity

Paraoxonase activity, which is an antioxidant enzyme with li-
pophilic and hydrophobic properties associated with HDL cho-
lesterol, was measured using the commercial Rel Assay kit. In
this method, the paraoxonase enzyme hydrolyzes the substrate
paraoxon (O,0O-diethyl-O-p-nitrophenylphosphate), leading to
the formation of the coloured product p-nitrophenol. The absor-
bance of the resulting product was monitored at 412 nanome-
ters (nm) in kinetic mode, and the enzyme activity is expressed
as U/L.

Measurement of arylesterase enzyme activity

The arylesterase activity of paraoxonase enzyme was also me-
asured using the commercial Rel Assay kit. This test is based
on the colorimetric measurement of phenol, which is generated
from the hydrolysis of phenyl acetate substrate by the enzyme
in the sample. Due to the high levels of enzyme activity, the
results are expressed as kU/L.

Statistical Analysis

Descriptive statistics for continuous data include Mean Stan-
dard Deviation, Median, Minimum, and Maximum values, while
categorical data was presented in percentages. The conformity
of the data to the normal distribution was examined using the
Shapiro-Wilk test, and the homogeneity of the variances was
examined using the Levene test. The T-test was used for the
comparison of data showing normal distribution between the
experimental and control groups, while the Mann-Whitney U
test was employed for the comparison of data that did not exhi-
bit normal distribution. The Chi-Square test and Fisher’s Exact
test were used for group comparisons of nominal variables (in
cross-tabulations). The Repeated Measures Analysis of Vari-
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ance was used to examine the differences between the D3 and D21 values in the two groups for data that demonstrated normal
distribution and had homogeneous variances. The Wilcoxon Test was used to compare the separate D3 and D21 values within
the groups for data that did not conform to normal distribution or had non-homogeneous variances. The Mann-Whitney U test was
employed to compare the two groups. Pearson and Spearman’s Correlation Coefficients were utilized to examine the relations-
hips between continuous variables. IBM SPSS Statistics 20 software was used for the evaluations, and the statistical significance
threshold was set at p<0.05. For the study, support was received from the AYBU BAP office with the project number of 5240/2019.

RESULTS

In our study, the mean age of women in the patient group was found to be 24.26+4.91, while in the control group, it was 27.28+4.89.
There was a statistically significant difference in the mean age between the two groups (p=0.027). The median VAS score for
menstrual pain in the patient group was 8 (6-10), while in the control group, it was 1 (2-0). There is a difference in the VAS scores
for menstrual pain between the two groups (p=0.000). The VAS scores for menstrual pain in the patient group were found to be
significantly higher compared to those in the control group. There were no significant differences in BMI, age at menarche, and
menstrual duration between the patient and control groups. The data is summarized in Table 1.

Table 1: Comparison of menstrual characteristics of women in patient and control groups

Patient (n=38) Control (n=21) p
Age (year) 24.26+4.91 27.28+4.89 0.027*
BMI (kg/m?) 22.72+3.67 22.28+2.38 0.620
Menstrual cycle
Menarche age (year) 12.95+1.31 12.86£1.11 0.683
Duration (day) 5.95+1.69 6.33+1.56 0.362
VAS 8.38+1.38 2.00:£0.00 0.000

(VAS= visual analogue scala)While there were no differences observed between the patient and control groups regarding mens-
trual cycle regularity and having given birth to children, women in the patient group were found to have a lower educational level
compared to women in the control group. The data is summarized in Table 2

Table 2: Demographic data of patients

Total (n=59) Patient (n=38) Control (n=21) P
Education level (n,%)
Primary 1(1.7) 0(0) 1(2.6)
High-school 11 (18.6) 0(0) 11 (28.9)
Undergraduate 29 (49.2) 7(33.3) 22 (57.9) 0.000*
Graduate 18 (30.5) 14 (66.7) 4(10.5)
Children (n,%)
Yes 7(11.9) 4(19) 3(7.9)
0.233
None 52 (88.1) 17 (81) 35(92.1)
Cycle regularity (n,%)
Regular 44 (74.6) 17 (81) 27 (71.1)
Irregular 15 (25.4) 4 (19) 11 (28.9) 0.403

There were no significant differences found in the ARES, PON, and SPON levels measured on D3 and D21 between the patient
and control groups. The data is summarized in Table 3.

Table 3: Comparison of Antioxidant levels of patient and control group on the day3 and day21 of menstruation,

Patient group (n=38) Control group (n=21) P
3rd day of menstrual cycle (d3)
ARES 177.47+34.13 175.58+25.86 0.827
PON 197.11+£126.07 184.82+118.19 0.862
SPON 598.87+324.32 563.87+£355.87 0.669
21st day of menstrual cycle (d21)
ARES 184.93+41.09 180.39+45.03 0.697
PON 185.18+116.41 200.40+128.39 0.716
SPON 568.25+309.09 557.234£327.08 0.776
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No differences were observed in the ARES, PON, and SPON levels based on cycle days within the patient and control groups.

The data is summarized in Table 4.

Table 4: Comparison of day3 and day21 Antioxidant Levels in Patient group and Comparison of day3 and day21 Antioxidant Le-
vels in Control Group, (ARES=arylesterase), (PON=paraoxonase), (SPON= Stimulated Paraoxonase)

Patient Control
day 3 day 21 D day 3 day 21 P
ARES | 177.47£34.13 184.93+41.09 0.299 175.58+25.86 180.39+45.03 0.701
PON 197.11£126.07 185.18+116.41 0.925 184.82+118.19 200.40+128.39 | 0.339
SPON [ 598.87+324.32 568.254+309.09 0.766 563.87+355.87 557.23+£327.08 | 0.848
DISCUSSION reactive oxygen species and other radicals and antioxidants.

Dysmenorrhea is frequently observed in menstrual cycles whe-
re ovulation occurs and pelvic pathology is not present. Despite
its common occurrence, the etiopathogenesis of dysmenorr-
hea is not fully understood. Certain experimental and clinical
studies suggest that increased levels of uterine prostaglandins
can lead to increased myometrial tone and subsequent uterine
ischemia, which is proposed as the cause of pain (9,15).

Different results have been reported in studies examining the
relationship between the prevalence of primary dysmenorrhea
and age. In their study, Kaplan et al. found a decrease in the
frequency and severity of primary dysmenorrhea with the ad-
vance of age (13). Although the prevalence of primary dysme-
norrhea decreases with age, it has been reported to be most
common in the ages ranging between 20-24 years (16). Howe-
ver, Harlow et al., in their study, concluded that there is no rela-
tionship between dysmenorrhea and age (17). In our study, we
found that the mean age of women with primary dysmenorrhea
was significantly lower compared to the control group. We also
observed that dysmenorrhea complaints decreased as the level
of education increased. Considering the socioeconomic impact
of dysmenorrhea, the concept of pain and the measurement of
its severity become crucial. The Visual Analog Scale (VAS) was
used to assess pain in our study, and the average pain inten-
sity according to the VAS was determined as 8.38+1.38. We
believe that higher levels of education result in the dismantling
of existing and/or constructed taboos surrounding menstruati-
on, as well as an increase in awareness. Studies have shown
a decline in dysmenorrhea complaints after childbirth(13,18).
Gurel et al. stated that there is no relationship between dysme-
norrhea and parity or history of miscarriage (19). In our study,
we found no significant difference in childbirth rates between
women with and without dysmenorrhea.

Psychological factors and prostaglandins are considered to
play a role in the etiopathogenesis of dysmenorrhea. The pri-
mary prostaglandins, PGF2 alpha and prostaglandin E (PGE),
particularly PGF2 alpha, are believed to induce uterine contra-
ctions, decrease blood flow, and lead to uterine hypoxia and
ischemia, especially during the luteal and menstrual phases of
the endometrial cycle, which is thought to contribute to the de-
velopment of menstrual pain (8,9). The ischemia and hypoxia
occurring in dysmenorrhea suggest the involvement of oxidati-
ve stress in its etiology.

Oxidative stress occurs as a result of the imbalance between

It is a consequence of increased free radical formation and/or
decreased physiological activity of antioxidant defenses (20).
ROS are continuously generated during normal cellular meta-
bolism and are neutralized by the antioxidant defense system.
Oxidative stress occurs when there is an imbalance between
the production of ROS and the antioxidant defense system,
favoring an increase in ROS production (21). Antioxidant mo-
lecules such as PON and arylesterase are part of the defense
system against free oxygen radicals that occur in the body.

Paraoxonase has two important functions, which are detoxif-
ying organophosphate compounds like paraoxon and hydrol-
yzing lipid peroxides to prevent the oxidation of LDL. Studies
have demonstrated that paraoxonase (PON1), as one of the
endogenous free radical scavenging antioxidant systems in the
body, eliminates lipid-soluble carcinogenic radicals formed as
a result of lipid peroxidation (22-24). It has been noted that the
PON1 enzyme not only hydrolyzes paraoxon but also exhibits
similar activities such as arylesterase, lactonase, low-level pe-
roxidase, and phospholipase A2 enzymes (25-28). Paraoxona-
se is known to demonstrate antioxidant and anti-inflammatory
properties through lipopolysaccharide inactivation, and it is be-
lieved that PON1 activity is inversely proportional to oxidative
stress in both serum and macrophages (29).

Basini et al. evaluated the modulation of ROS production in gra-
nulosa cells under hypoxic conditions and demonstrated that,
in this case, ROS production decreased, while superoxide dis-
mutase and peroxidase production increased (30). Verit et al.
investigated the relationship between the endometriosis stage
and PON levels, and a significant association was found in the
advanced stages of the disease (31).

In recent years, studies have been conducted to investigate the
relationship between dysmenorrhea and oxidative stress. In a
study conducted by Kaplan et al. it was found that there was an
association between oxidative stress and primary dysmenorr-
hea. In this study, lipid peroxidation, reduced glutathione, glu-
tathione peroxidase, and total antioxidant values were studied
in patients with primary dysmenorrhea and they were found to
be significantly higher in healthy controls (13). Similarly, Turhan
et al., in their study, found that plasma MDA (malondialdehyde)
levels were higher in patients with dysmenorrhea than in those
without dysmenorrhea (32). MDA is an enzyme that correlates
with the degree of lipid peroxidation, which plays a role in lipid
peroxidation. The degree of increase in lipid peroxidation pro-
ducts after oxidation is directly proportional to susceptibility to
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oxidation. In a study conducted by Dikensoy et al., they also
identified higher plasma levels of MDA, nitric oxide (NO), and
adrenomedullin (AM) in patients with primary dysmenorrhea
(33).

In our study however, no significant difference was found in
PON, ARES, and SPON values between the patient and control
groups in samples taken during different phases of the menstru-
al cycle (D3/D21). In a similar study conducted by Demirdégen
et al. evaluating PON activity in pseudoexfoliative glaucoma
based on the role of prostaglandins in the etiopathogenesis, no
significant differences were found (34). These results suggest
that antioxidant enzymes such as ARES, PON, and SPON may
not be effective in hypoxia or ischemia caused by prostaglandin
release. Similarly, in a study by Kalia et al., although there were
signs of oxidative stress in premenstrual syndrome, no eviden-
ce of oxidative stress-related damage was found. They sugges-
ted that this could be due to the strong antioxidant properties
of not only progesterone but also estrogens, which can exhibit
a protective and adaptive response against oxidative stress,
supported by previous studies (12). We believe that the similar
findings in our study may be attributed to this hormonal effect.

Our study is significant in terms of being the first study to mea-
sure the activity of Paraoxonase and Arylesterase enzymes in
different phases of the menstrual cycle in patients with primary
dysmenorrhea. We examined the balance of oxidative stress
and antioxidant systems in the etiopathogenesis of primary
dysmenorrhea, specifically focusing on the secretory and lu-
teal phases. However, we did not find any significant results
when evaluating these parameters between the patient and
control groups and across different phases of the menstrual
cycle. Further investigation into the oxidative/antioxidant balan-
ce, which is believed to play a role in the etiopathogenesis of
primary dysmenorrhea, is necessary to contribute to our un-
derstanding of dysmenorrhea etiology. Comprehensive studies
that explore other components of the system may be planned
to demonstrate the clear relationship between dysmenorrhea
and oxidative stress.
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Amag: 13 yildir farkli kanser tanilariyla sperm kriyopreservasyonu yaptigimiz hastalarin semen
parametreleri YUT-ICSI (Yardimei Ureme Teknolojileri-intrasitoplazmik sperm enjeksiyonu) sik-

luslarinda kullanimi ve mevcut depolanma durumlarinin arastirimasi.

Gereg ve Yontemler: Ankara Bilkent Sehir Hastanesi Uremeye Yardimci Tedavi Merkezine (Ka-
sim 2019-Nisan 2023) ve Zekai Tahir Burak Kadin Saglig Egitim ve Arastirma Hastanesi Ure-
meye Yardimci Tedavi Merkezine (Ocak 2010- Eylil 2019 arasl) bagvuran 318 malignite tanisi
konulan hastaya fertilitesinin korunmasi amaciyla sperm kriyoprezervasyonu yapilmistir. Yas,
kanser tir(i, semen hacmi, sperm sayisi, sperm hareketliligi, drneklerin saklama ve ART siklusla-

rinda kullanim durumlari kaydedilerek analiz edilmistir.

Bulgular: 13 yilda 318 hastaya sperm dondurma yapildi. Hastalarda siklikla testis kanseri
(%54,7), lenfoma (%17,3) ve losemi (%10,1) gorildi. En yiiksek ortanca semen hacmi degeri
16semide (3,1 (1,5-6,0)), en diislik ortanca semen hacmi degeri ise Uriner sistem tlimériinde (1,5
(1,0-2,0)) izlendi. Ortanca sperm konsantrasyonlari testis kanserinde 12,5 (1,0-100,0)x106/mL;
lenfomada 40,0 (1,0-140,0)x105/mL; |6semide 24,5 (1,0-130,0) x10%/mLdir. Testis kanserli er-
keklerde sperm konsantrasyonunun énemli éigiide azaldigi goriildi. En yiiksek sperm motilitesi
nazofaringeal timér grubunda (40,0 (20,0-60,0)) gériildi. Merkezimizde dért hastaya dondurul-
mus spermleri ¢ozdirilerek bes adet YUT (ICSI) siklusu yapildi. Embriyo transferi dért hastaya
uygulandi. Hastalardan birisinde anormal fertilizasyon, bir hastada ise ikiz klinik gebelik saptandi.

Ug hasta dondurulmus spermlerini baska bir merkeze nakletti.

Sonug: Kanser tedavisinde kullanilan cerrahi yontemler, kemoterapi ve radyoterapinin, sperma-
togenez ve fertilite sagligi zerinde olumsuz etkilere sahip olmasindan dolayi, sperm kriyop-
rezervasyonu bu hastalarda altin standart olup, kanser hastalarinin tedavi éncesi dogurganlik

potansiyelinin korunmast icin pratikte giderek daha fazla 6nerilmekte ve uygulanmaktadir.

Anahtar Kelimeler: Kriyoprezervasyon, fertilite korunmasi, sperm kriyoprezervasyonu, testis

kanseri, malignite

ABSTRACT

Aim: The study represents 13 years experience of sperm cryopreservation for different cancer
types by researching the semen parameters, the use of frozen-stored samples in ART-ICSI
(Assisted Reproductive Technologies-intracytoplasmic sperm injection) cycles, and their current

storage status.

Material and Methods: Sperm cryopreservation in order to fertility preservation was conducted
on 318 patients who had different malignancies applied to the Reproductive Center of Ankara
Bilkent City Hospital (from November 2019 to April 2023) and Zekai Tahir Burak Women'’s Health
Hospital (from January 2010 to September 2019). The age, cancer type, semen volume, sperm
count, sperm motility, samples storage status, and usage of banked sperm in ART cycles were

recorded and analyzed.

Results: Sperm cryopreservation was applied to a total of 318 patients for 13 years. The major
cancer types are testicular cancer (54.7%), lymphoma (17.3%), and leukemia (10.1%). 11%
(n=35) of patients. The highest median semen volume was detected in leukemia (3.1 (1.5-6.0)),
and the lowest mean semen volume was in the urinary system tumor (1.5 (1.0-2.0)). The median
sperm concentration in testicular cancer is 12.5 (1.0—100.0)X106/mL; in lymphoma is 40.0 (1.0-
140.O)X106lmL and in leukemia is 24.5 (1 .0—130.0)><106/mL. Sperm concentration significantly
decreased in men with testicular cancer. The highest median of sperm motility was observed in
nasopharyngeal tumor group (40.0 (20.0-60.0)). Four patients applied to our center to use their
frozen sperm. The patients underwent five ART (ICSI) cycles and four embryo transfers. One of
the patients had abnormal fertilization and one of the patients had twin clinical pregnancy. Three

patients transferred their banked sperm to another center.

Conclusion: Since surgical methods, chemotherapy and radiotherapy treatments used for can-
cer treatment have intense negative effects on spermatogenesis and fertility health, sperm cr-
yopreservation is the gold standard and increasingly being recommended in clinical practice for

preserving the fertility potential of cancer patients before treatment.

Keywords: Cryopreservation, fertility preservation, sperm cryopreservation, testicular cancer

malignancy

Sorumlu Yazar/ Corresponding Author: Yasemin Yuksel

Adres: Ministry of Health Ankara Bilkent City Hospital, Department of Assisted Reproductive Technologies, Embryology, Ankara, Turkey.

E-mail: dryuksely@gmail.com

Basvuru tarihi:20/09/2023
Kabul tarihi:24/09/2023

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 3



INTRODUCTION

Cancer is a general health problem seen worldwide. In the
1980s, the primary objective for both patients and physicians
was survival. However, thanks to advancements in surgical
techniques, chemotherapy, and radiotherapy, coupled with im-
proved early diagnosis, the odds of curing and prolonging the
lives of patients have markedly improved. The survival rate es-
pecially in lymphoma and testicular cancers has reached over
90% (1). Accordingly, the phenomenon of reproduction, which
is associated with the quality of life, has come to the fore. The
increased awareness of both patients and their relatives as well
as physicians has led to increase importance of sperm cryop-
reservation in the last 10 years over all the world (2). Sperm
cryopreservation is the most precious and effective method to
preserve fertility potential in cancer patients (3). Efforts to fight
against fertility impair the mental health of couples, so sperm
freezing has great importance in couples to reduce stress about
infertility (4). Recent technological developments, and innova-
tions in freezing techniques and media, led to close values of
motility and morphology similar to normal patients in thawing
sperms, as well as making it safe to refer (5). Surgical methods,
chemotherapy, and radiotherapy treatments effect on sperma-
togenesis by damaging germinal tubule epithelium caused oli-
gozoospermia or azoospermia and also disrupt neural signals
regulating the erection and the ejaculation (6). Dose and frequ-
ency of treatment can be determined for fertility health, but it
cannot be clearly predicted in which patient's spermatogenesis
will be impaired in a what proportion (7). For this reason, sperm
cryopreservation is recommended especially before treatment
for all patients who are single or married want to have children.
Unfortunately, the use of frozen sperm in cancer patients is very
low in Turkey.

We represent our 13 years of experience in the study by deter-
mining cancer types, patient ages, semen parameters (volu-
me, concentration, matility), and the use and storage status of
sperm samples who applied to our fertility center.

MATERIAL AND METHODS

1. Subject and study design

Sperm cryopreservation was conducted on a total of 318 pa-
tients who applied to the Department of Gynecological Endocri-
nology and Reproductive Medicine of Ankara Bilkent City Hos-
pital (from November 2019 to April 2023) and Zekai Tahir Burak
Women'’s Health Hospital (from Janbuary 2010 to September
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were collected retrospectively. Patients who have azoospermia
or insufficient motile spermatozoa in semen samples were not
frozen and not included in to study. Data of patients included
the following: age, diagnosis, day of sexual abstinence, semen
volume, sperm count and motility, current banking status and
also usage of the frozen spern ART cycles.

2. Ethics statement and legal procedure

The study protocol was approved by the Ethical Committee of
Ankara Bilkent City Hospital (E2-23-4587). To be sperm frozen
legally in our country, there must be a report signed by three
physicians stating the diagnosis of patient and recommendati-
on of sperm cryopreservation. Sperm cryopreservation consent
form was informed and signed by patients. The information
form was signed by the parents in patients under the age of 18.

Frozen sperm samples are legally stored for one year in our
country. After one year, the patient’s confirmation for storage or
annihilation needs to be taken at the end of each subsequent
year. Also, patients have option to use their sperm samples in
our fertility center or have the option of moving to another cen-
ter for ART cycles. If the patient dies, all samples are destroyed
after the death report is obtained.

3. Sperm preparation and cryopreservation

Patients were advised to come with 3-5 days of sexual abs-
tinence. Sperm cryopreservation was admitted immediately,
regardless of sexual abstinence in patients with urgency to
prevent disruption of treatment. Semen samples were collected
in sterile plastic containers through masturbation in our cen-
ter. Samples were allowed to liquefy for 30-45 minutes at 37C.
After liquefaction, a drop of semen sample was taken to Mak-
ler counting chamber. Concentration and percentage of motile
spermatozoa were determined according to World Health Or-
ganization guidelines (8). The semen samples were transferred
into a conical bottom tube (BD Bioscience, San Jose, CA, USA)
and diluted 1:1 with sperm rinse solution (Vitrolife, Gothenburg,
Sweden) and then centrifugated two times. After the superna-
tant was discarded, 0.2-0.5 ml of sperm rinse medium was ad-
ded to sperm pellet and mixed with the same volume of sperm
freezing medium (Vitrolife, Gothenburg, Sweden), and the mix-
ture was taken to High Security cotton-plugged sperm straws
(Cryo Bio System, L'Aigle, France). The prepared straws were
kept in nitrogen vapor for 30 minutes and then storaged in liquid
nitrogen tanks (-196°C).
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Corp.) and MS-Excel 2007 programs were used for statistical analyzes and calculations. Statistical significance level is accepted
as p<0.05. The suitability of the continuous variables to normal distribution was evaluated graphically and with the Shapiro-Wilks
test. It was determined that none of the continuous variables followed a normal distribution. Mean+SD (standard deviation) and
Median (Minimum-Maximum) values were given to display the descriptive statistics of the variables. Kruskal Wallis non-parametric
analysis of variance was used to compare the parameters. Bonferroni correction was made for pairwise comparisons.

RESULTS

Characteristics of patients

Sperm cryopreservation has been made in this center since 2010. Figure 1 represents study chart. There was a total of 318 men
had cryopreservation due to different malignancies. A total of 38 sperm samples were legally destroyed until now. Some of them
were due to destruction requests of the patients, death of the patient, and some of them were due to the fact that the patients could
not be reached for years or the patient did not come to the sperm extension procedure for extension of storage. Sperm samples
of three patients were transferred to another center in 13-years period. Also, Five ICSI cycles were performed in four patients by
using thawed sperms. The remaining sperm straws of one of the four patients who underwent ICSI are waiting to be destroyed
due to patient death, one patient transferred his samples to another center, and the remaining straws of two patients are still stored
after thawing.

Figure 1. Flow chart of the study

Total Cryopeeserved Sperm
{n=318)

[ 1
Transfer to
l Storage ‘ 0“"0'"'*‘ l l Used Another Center

[(m=278) (n=38) (n=4) [ne2)

The types of cancers were presented in Table 1. Of men (n=318) who underwent sperm cryopreservation; 54.7% (n=174) had
testicular cancer, 17.3% (n=55) had lymphoma, 10.1% (n=32) had leukemia, and 6.6% (n=21) had soft tissue tumor, 3.5% (n=11)
had osteosarcoma, 3.8% (n=12) had gastroenterological tumor, 1.9% (n=6) had nasopharyngeal tumor, 1.2% (n=4) had brain
tumor, 0.9 % (n=3) had urinary system tumor. The highest number of indications for sperm cryopreservation were in testicular can-
cer. Lymphoma and then leukemia followed testicular cancer, respectively. The lowest diagnosis was observed in urinary tumor.

Table 1. Cancer type of patients before sperm cryopreservation

Cancer type No. of patient (%)
Testicular cancer 174 (54.7)
Lymphoma 55 (17.3)
Leukemia 32(10.1)
Nasopharyngeal tumor 6 (1.9)

Soft tissue sarcoma 21 (6.6)

Brain tumor 4(1.2)
Osteosarcoma 11 (3.5)

Urinary system tumor 3(0.9)
Gastroenterological tumor 12 (3.8)

Age at cryopreservation and sexual abstinence of patients are shown in Table 2. The lowest sperm cryopreservation age was 14
years old in four patients. 11% (n=35) of all patients (n=318) are adolescents under the age of 18. The mean age of men with tes-
ticular cancer is 26.26+5.67, with lymphoma is 25.20+7.03, with leukemia is 26.47+7.13, with nasopharynx tumor is 20.1716.05,
with soft tissue sarcoma is 24.19+6.90, with brain tumor is 22.00+5.89, with osteosarcoma is 22.73+8.01, with urinary system
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tumor is 25.00+11.79, with gastroenterological tumor is 33.83+7.99 years old. The highest average age was observed in the
gastroenterological tumor group and the lowest age group was observed in the nasopharynx group. A significant difference was
detected between the mean age at sperm cryopreservation between nasopharynx tumors (20.17+6.05) and gastroenterological

tumors (33.097.93) ( =21.251, p=0.007).

Table 2. Semen characteristics and details of patients according to cancer type.

Diagnosis Age at Cryopreser- | Sexual Semen Volume | Sperm Concentra- | Sperm Motility
vation (year) Abstinence | (mL) tion (a+b motil)
(day) (X106)
M+SD M+SD M=SD M=+SD M=SD
Median Median Median Median Median
Testicular cancer 26.26+5.67 5.80+7.61 3.32+1.34 18.66+18.70 31.72+16.49
25.0 (16.0-45.0) 4.0 (1.0- 3.0 (0.4-10.0)  [12.5 (1.0-100.0) 30.0 (3.0-70.0)
67.0)
Lymphoma 25.20+7.03 7.00%9.10 2.73+1.13 44.13+33.08 29.84+14.86
24.0 (14.0-41.0) 4.0 (1.0- 2.8 (0.2-5.5) 40.0 (1.0-140.0) 30.0 (2.0-70.0)
60.0)
Leukemia 26.47+7.13 8.09+5.46 3.44+1.24 29.91+26.31 21.97+14.84
26.0 (14.0-42.0) 7.0 (1.0- 3.1 (1.5-6.0) 24.5(1.0-130.0) 20.0 (2.0-55.0)
25.0)
Nasopharyngeal tumor |20.17+6.05 3.17+2.04 3.22+0.93 63.33+46.44 41.17+14.70
17.5 (16.0-32.0) 3.0 (1.0-7.0) |3.1(2.0-4.5) 60.0 (11.0-124.0) 40.0 (20.0-
60.0)
Soft tissue sarcoma 24.19+6.90 5.76+6.26 2.89+1.31 44.86+34.65 30.33+13.27
23.0 (14.0-40.0) 4.0 (1.0- 2.8 (0.7-6.0) 40.0 (1.0-120.0) 30.0 (7.0-55.0)
30.0)
Brain tumor 22.00+5.89 5.75%1.50 2.12+1.18 23.50+12.04 26.00+£6.98
22.0 (16.0-28.0) 6.0 (4.0-7.0) |2.3(0.5-3.3) 21.0 (12.0-40.0) 25.5 (18.0-
35.0)
Osteosarcoma 22.73%8.01 6.54+2.21 2.57+0.99 44.18+37.83 30.64+15.76
24.0 (14.0-38.0) 7.0 (3.0- 3.0 (1.0-4.0) 32.0 (4.0-120.0) 30.0 (5.0-60.0)
10.0)
Urinary system tumor | 25.00+11.79 11.33+16.17 [1.50+0.50 35.33+40.46 23.00+27.73
22.0 (15.0-38.0) 2.0 (2.0- 1.5 (1.0-2.0) 14.0 (10.0-82.0) 8.0 (6.0-55.0)
30.0)
Gastroenterological 33.83+7.99 6.67+7.76 2.91+1.76 34.17+£29.53 30.83+16.35
tumor
36.0 (18.0-43.0) 4.5 (2.0- 2.7 (0.7-6.0) 29.0 (2.0-100.0) 35.0 (10.0-
30.0) 60.0)
=23.546; p=0.003 =21.560; =21.561; =47.561; p<0.001 =13.185;
p=0.006 p=0.006 p=0.106

Sperm parameters

Semen parameters (volume, concentration, motility) of patients are shown in Table 2. Even if the duration of sexual abstinence
was preferred to be between 3-5 days, sperm freezing was performed regardless of the duration of sexual abstinence, in patients
who had emergency to be done chemotherapy and radiotherapy. The highest median (min-max) sexual abstinence was detected
in leukemia (7.0 (1.0-25.0)) and osteosarcoma (7.0 (3.0-10.0)). Statistically significant difference was found between testicular
cancer and leukemia in terms of sexual abstinence (p<0.05).

The highest median (min-max) semen volume was detected in leukemia (3.1 (1.5-6.0)), and the lowest mean semen volume was
in the urinary system tumor (1.5 (1.0-2.0)). In the pairwise comparison of malignancies in terms of semen volumes, a statistically
significant difference was detected between urinary system tumor and testicular cancer, urinary system tumor and leukemia,
lymphoma and testicular cancer (p <0.05).
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The lowest sperm concentration median (min-max) was obser-
ved in patients with testicular tumor (12.5 (1.0-100.0), followed
by urinary system tumor (14.0 (10.0-82.0)), brain tumor (21.0
(12.0-40.0), leukemia (24.5 (1.0-130.0), gastroenterological tu-
mor (29.0 (2.0-100.0)), osteosarcoma (32.0 (4.0-120.0)), soft
tissue sarcoma (40.0 (1.0-120.0), lymphoma (40.0 (1.0-140.0)),
nasopharyngeal tumor 60.0 (11.0-124.0), respectively. It was
observed that sperm concentration was not prominently affec-
ted by lymphoma (40.0 (1.0-140.0)). In the pairwise comparison
of the groups in terms of sperm concentrations, statistically sig-
nificant differences were found between lymphoma and testi-
cular cancer and also between soft tissue tumor and testicular
cancer ( =48.623, p<0.001), (Table 2).

The highest median (min-max) of sperm motility was observed
in the nasopharyngeal tumor group (40.0 (20.0-60.0)). Leuke-
mia (20.0 (2.0-55.0)) and urinary system tumors (8.0 (6.0-55.0))
showed lower sperm motility than other cancers (Table 2). But
no statistically significant difference was detected in terms of
sperm motility (in the rate of progressive motile spermatozoa
(a+b)) (p>0.05).

The outcome of ICSI cycles made with thawed sperms

Reproductive outcomes of thawed sperms are represented in
Table 3. Four patients (one of them is lymphoma, one of them
is osteosarcoma, and two of them are testicular cancers) app-
lied to thawing sperm in their ART cycles. A total of five ICSI
cycles were performed to patients. Twin clinical pregnancy oc-
curred in one of the patients, had two embryo transfer, made
in the second ICSI cycle. The pregnant patient was the wife
of patient with testicular cancer. Unfortunately, the pregnancy
ended at the 18th week. No live birth was observed. Abnormal
fertilization was observed in another patient. Embryo transfer
was cancelled. Pregnancy results were negative in the other
two patients.

DISCUSSION

The ability to successfully freezing and storing reproductive cel-
Is and thawing them has great importance for the development
of ART. Cryopreservation has not only increased the success of
ART cycles, but also contributed to the preservation of fertility
health before testicular surgery, chemotherapy and radiothe-
rapy (7). Depending on the type and dose of the agent used in
chemotherapy and radiotherapy, spermatogenesis may be per-
manently, temporarily, or long-term damaged and cause sperm
DNA damage (7). Spermatogonia is highly affected due to their
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intense mitotic activity from radiotherapy. Spermatids are very
sensitive to therapeutic agents because they do not have DNA
repair ability (9). Especially in patients used high doses of alky-
lating and cytostatic agents’ azoospermia may become (10).
Before treatments, spermatogenesis can be disrupted, oligos-
permia can be seen in 60% of patients because of testicular
tumors, leukemia, and lymphoma. When chemotherapy or ra-
diotherapy is given to these patients in this condition, sperma-
togenesis can sometimes be damaged in a way that can only
return to normal in 4-5 years or disrupted permanently (1,3,11).
In this case, it is important to inform the patient and determine
the type of treatment. Sperm cryopreservation in a such patient
is gold standard for preserving fertility health in the future. The
American Society of Reproductive Medicine Ethics Committee
(12) and the American Society of Clinical Oncology (13) both
recommended that physicians should inform all cancer patients
about the option for fertility preservation. Experts recommen-
ded sperm freezing before gonadotoxic treatments to protect
sperm from DNA damage caused by therapeutic agents and
ensure to freeze with better sperm parameters. Although it is an
undesirable situation, the patient may apply for sperm freezing
in the middle or after the treatment (14). Although sperm free-
zing is frequently performed, the rate of use sperm thawing by
cancer patients is low through assisted reproductive techniqu-
es and varies between 10% and 60% (14), 3% and 10% (15)
in worldwide. One of the reasons why sperm banks are rarely
used in cancer patients is that some patients can regain sper-
matogenesis after treatments and natural conception has been
reported to be 23-47% in these cases (16). Pregnancy rates
achieved with frozen sperm vary between 12% and 35.2% (17).

The general principle in gamete cryopreservation is cooling
the material after equilibrating with cryoprotectants, and then
storing it in liquid nitrogen at -196°C. After this process, go-
nad cells have been stored for decades (18). If sperm storage
conditions are optimal, storage time does not have a negative
impact on sperm quality. Conducted studies has demonstrated
relationship between post-thawing sperm parameters and the
duration of storage time (19). During thawing process, the cr-
yoprotectants are removed from the samples and transferred
back into physiological environments where maintain their vita-
lity (18). Cryoprotectant agents reduce the freezing point while
replacing water, reduces the solute and salt ratio of the cell, and
protect the cells from high osmolarity and provide controlled
water loss. The main purpose of these procedures is to return
the sperm cells with as little damage as possible when thawed.



Different methods in freezing and thawing mediums are cur-
rently being developed to protect sperm against the negative
effects of freezing and thawing process’ (18, 20).

Song et al., (1) conducted a study at 21 years of sperm cryop-
reservation, examined the diagnosis and sperm parameters of
721 cancer patients, and found that the sperm count in patients
with testicular cancer was significantly lower than others, simi-
lar to our study. This may be caused by freezing after unilateral
orchiectomy in patients with testicular cancer. They detected
that 44 patient (6.1%) used their stored sperm via ART cycles.
22 clinical pregnancy was confirmed by ultrasound. In another
study, conducted by Vomstein and colleagues (21) in 545 pa-
tients who had different cancers, showed that the lowest sperm
values were in testicular tumors, in parallel to our study, 29
(5.3%) patients used their banked sperm in 48 ART cycles, and
15 clinical pregnancies were achieved. Fu et al., (22) showed
that sperm parameters were negatively affected by testicular
tumor and leukemia in 145 patients who underwent sperm
cryopreservation (from 2006 to 2017). They conducted ART
cycles to 9.7% (n=14) of patients returned to use for banked
sperm and a total of 33 ART cycles were performed. Pregnancy
occurred in 51.5% (17 out of 33 cycles) of patients. 71.4% of
patients had a baby (10 out of 14).

In the present study, a total of 318 men performed to sperm
cryopreservation had different malignancies. In parallel with
previous studies (1, 21,22), the lowest sperm concentrations
were observed in patients with testicular tumor. Although the
most common group of patients who underwent sperm cryop-
reservation was testicular cancer followed by lymphoma, sperm
parameters were found to be less affected than other cancers
in lymphoma. Leukemia is the third common malignancy sperm
cryopreserved and the second malignancy negatively affected
in terms of sperm concentration. No statistically significant dif-
ference was detected in terms of progressive motility among
all cancer types. The lowest sperm cryopreservation age was
14 years old in four patients who had leukemia, lymphoma, os-
teosarcoma, and soft tissue tumor. The storage period in the
sperm bank depends on the patient’s survival, patient’s marria-
ge status, recovery of spermatogenesis and the patient’s appli-
cation to continue storing of the samples. The longest duration
time of stored sperm is 13 years in our center. In 13 years, 38
sperm samples were destroyed because of the patient died,
had a spontaneous child, applied for destruction, or the patient
could not be reached for a long time. Three patients’ samp-
les were transferred to another center upon application of the
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patients. The use of cryopreserved sperm due to oncological
malignancy is very low in our center. Only four patients (1,25%)
applied to use frozen sperms to have a baby. Five ICSI cycles
were made with thawed sperm. Embryo transfer was made in
four patients. Abnormal fertilization occurred in a patient and
embryo transfer was canceled. Twin clinical pregnancy occur-
red in a patient’s second cycle. Unfortunately, the babies were
lost in the 18th pregnancy week. There was no live birth. The
limitation of this study is that since the number of patients who
applied to the ART cycle with frozen sperm is very small, it nee-
ds to be conducted for a longer period of time and with a larger
number of patients in order to determine the effects of cancer
type and semen values on ART outcomes.

According to these data, we emphasize that the use of frozen
sperm should be encouraged. Sperm cryopreservation is a sig-
nificant hope and it is worth to use for the patient before gona-
dotoxic treatments.

CONCLUSION

Since surgical methods, chemotherapy and radiotherapy treat-
ments used for cancer treatment have intense negative effects
on spermatogenesis and fertility health, Sperm cryopreservati-
on is the gold standard and increasingly being recommended
in clinical practice for preserving the fertility potential of cancer
patients before treatment especially in testicular cancer and
leukemia. Thanks to the developing assisted reproductive te-
chniques today, sperm cryopreservation is done more safely
and successfully to preserve fertilization patients diagnosed
with cancer before chemotherapy or radiotherapy that will affect
spermatogenesis.
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Amag: COVID-19 pandemisinin baslangicindan bu yana son iki yilda gebelerin kay-
g! diizeylerindeki degisimi incelemek ve sosyodemografik ézelliklerin bu diizeyleri
nasll etkiledigini belirlemek

Method: Antenatal poliklinigine pandemi stirecinde iki yil arayla bagvuran 200'er di-
stik riskli gebeye gebelik haftalarindan bagimsiz Durumluk-Siirekli Kaygi Envanteri
uygulandi. Gebelerin sosyodemografik dzellikleri not edildi. Sonuglar iki yilin sonun-
da degerlendirildi.

Bulgular : Gebelik haftasi, ¢alisma durumu, gebeligin planlanip planlanmadigi ve es
destedi istatistiksel olarak iki grup arasindan anlamli bir fark olusturmadi (p|>0,001).
Gebelerin pandemi baslangicindaki durumluk ve strekli kaygi ortalamalari, iki yillik
doénemden sonraki gebelere gore daha yiksekti (sirasiyla, p=0,000,p=0,038). Pan-
demi bagslangicinda gebe olanlarda yasa bagli anksiyete diizeylerinde bir fark bulun-
mazken, iki yil sonraki periodda gebelikte anne yas! arttikca strekli kaygi dizeyinin
arttigi belirlendi (p=0,047). Primigravidlerin anksiyete diizeyi multiparlara gore daha
yuksek bulundu. Pandemi nedeniyle sosyal kisitlamalar uygulanirken galisan gebe-
lerin kaygi duizeyleri calismayanlara gére daha duistkti (p=0,049).

Sonug: Sosyal kisitlamalar sirasinda calismak, hastalik bulasmasi nedeniyle ol-
dukea riskli goriinse de, sosyal destek gebelerde kaygi diizeyinin azaltiimasinda
olumlu etkiye sahiptir. Bu nedenle biiylik afetlerde kullanilabilecek gebelere yonelik

psiko-sosyal destek programlari hazirda tutulmalidir.

Anahtar Kelimeler: Kaygi, Gebelik, Covid 19 pandemisi

ABSTRACT

Objective: To examine the changes in the anxiety levels of pregnant women in the
last two years, since the onset of the COVID-19 pandemic and to determine how
sociodemographic characteristics have affected these levels.

Study Design: State-Trait Anxiety Inventory (STAI) was given to 400 low-risk preg-
nant women visiting the antenatal outpatient clinic within a two-years interval regard-
less of their gestational age. Besides the anxiety inventory, the sociodemographic
characteristics of the participants were also noted.The results were evaluated at the
end of two years.

Results: Gestational week, working status, whether the pregnancy was planned or
not, and partner support were not statistically significant between groups(p|>0.001).
The averages of state and trait anxiety of pregnant women were higher at the
beginning of the pandemic than the pregnant women were after two years perio-
d(p=0,000,p=0,038, respectively). While there was no difference related to age at the
beginning of the pandemic, the level of trait anxiety increased as the mother’s age
increased in the period after two years(p=0.047). The anxiety level of primigravids
was found to be higher compared to the multipars. Pregnant women who were wor-
king while the social restrictions were being imposed due to the pandemic had lower
anxiety levels than those who were not(p=0.049).

Conclusion:Even though working during social restrictions seems quite risky becau-
se of the disease transmission, it has a positive effect on reducing the level of anxiety
in pregnant women with social support. Therefore, psycho-social support programs

for pregnant women should be kept ready in major disasters.
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INTRODUCTION

The coronavirus outbreak, which was declared a pandemic by
the World Health Organization in March 2020, has affected the
entire world and caused many financial and intangible losses
(1). While unknowns are still playing a key role in this disease,
which started in China and has affected the whole world, stu-
dies on treatment methods and vaccines’s complications are
still continuing. As of March 2022, 6.2 million people worldwide
had died (2). It remains unknown who is more likely to be infec-
ted and who is less, what determines the course of the disease,
and whether there is a cure or not, and vaccination is still an
issue. In the early days of the pandemic, many countries limited
movement into and out of the country imposed social restricti-
ons, and even imposed lockdowns(3).

During this period, issues such as the course of the disease in
pregnant women and fetuses, whether there is vertical trans-
mission from the mother to the baby, and how often pregnancy
follow-ups should be performed have caused concern all over
the world. Previous pandemic reports indicated that the preg-
nant population was more sensitive than healthy people who
were not pregnant(4). Along with social restrictions, the diffi-
culties associated with pregnant women being able to come to
their routine follow-ups have made the already sensitive ges-
tation period even more difficult. In the intervening two years,
information about the disease has increased, new prevention
methods have been added to the existent ones, and social rest-
rictions have been removed, thanks to mass vaccination. In this
study, we investigated whether there was a difference in the
anxiety levels of the pregnant population during and after the
devastating impact of the pandemic and the factors affecting
this. Thus, we tried to answer the question of how to support
pregnant women psycho-socially in a similar event that may
occur in the future.

MATERIALS AND METHOD

The study was carried out in the obstetrics department of a
tertiary hospital in Ankara, which is classified as a reference
hospital during the pandemic. After the approval of the ethics
committee (E1-20-708) for the study, the State-Trait anxiety
inventory was delivered to 200 low-risk pregnant women who
came to the antenatal outpatient clinic at the beginning of the
pandemic in March 2020. The first 10 patients who applied to
the antenatal outpatient clinic and were accepted to fill the in-
ventory were chosen for 20 consecutive workdays as the study
group. The same procedure was performed in March 2022 whi-
ch was accepted as a date when the restrictions due to the
pandemic loosened. The high-risk pregnant women (multiple
pregnancies, intrauterine growth retardation, fetal anomalies,
presence of preterm birth risk, gestational hypertension, gesta-
tional diabetes ), pregnant women with known additional dise-
ases or known psychiatric ilinesses, and patients with COVID
-19 infection were excluded from the study. The results were
evaluated by a single researcher at the end of two years.

State-Trait Anxiety Inventory:

This inventory was developed by Spielberg and his colleagues
to measure the level of state and trait anxiety and has been
widely used since then(5). The inventory includes two sepa-
rate scales consisting of a total of 40 items. The state anxiety
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inventory is a measurement tool that indicates how the person
feels at a given moment, while the trait anxiety inventory is a
measurement tool that indicates how the person usually feels.
The emotions or behaviors expressed in the items of the state
anxiety scale are measured using the following options aiming
to evaluate the severity of the experience: 1) Not at all, 2) So-
mewhat, 3) Moderately so, and 4) Very much so. The emotions
or behaviors expressed in the Trait Anxiety Inventory items are
measured using the following options which aim to find out the
frequency of the emotion or the behavior: 1) Aimost never, 2)
Sometimes, 3) Most of the time, and 4) Aimost always. The
two inventories are filled one after another, and scores are ob-
tained. The total score from both of the scales ranges from 20
to 80. A large score indicates a high level of anxiety whereas a
small one indicates a low level of anxiety (6).

Statistical Analysis:

400 subjects were conducted in the study. The collected data
were transferred to IBM SPSS Statistics 23. When evaluating
the study data, we considered frequency distribution (number,
percentage) for categorical variables and descriptive statistics
(mean, standard deviation) for numerical variables. We used
an independent sample t-test to determine whether there was
a difference between the two groups, and one-way variance
analysis (One Way ANOVA) to determine whether there was
a difference between more than two groups. As a result of the
one-way variance analysis (ANOVA), we used the Levene test
to examine the variance homogeneity, and the multiple com-
parison test (Bonferroni or Tamhane’s T2) to identify which
group or groups caused the difference. We used Bonferroni to
examine the difference between groups in variables that provi-
ded variance homogeneity, and Tamhane’s T2 test to examine
the difference between groups in variables that did not provi-
de variance homogeneity. We did a Chi-square analysis in the
examination of the relationship between categorical variables
and a Pearson correlation analysis in the examination of the
relationship between measurements. We accepted p<0.05 for
the significance level.

RESULTS

While there was no statistically significant difference between
the groups in terms of work status, gestational week, planned
pregnancy status, and partner support (p>0.05), there was a
statistically significant difference between the age, educatio-
nal status, and gravidity status between the groups (p<0.05).
The average age of pregnant women at the beginning of the
pandemic was higher (p=0.047). While the rate of high school
graduates was high in pregnant women at the beginning of the
pandemic, the proportion of university graduates is higher in
pregnant women after two years period(p=0.00). In addition,
the number of women who have had more than three pregnan-
cies is higher at the beginning of the pandemic (Table-1).



Table 1. Examining the relationship between groups and demographic characteristics (N=400)

1952

At the beginning | At the end of | Total Test/p
of the pandemic | the pandemic
N % N % N %
Age 28,50+5,33a 27,47+4,93b  |27,98+5,15 |1,996/0,047*1
(mean.+sd)
Education status | Primary school |21 10,5 12 6,0 33 8,3 19,657/0,000*2
Middle school 48 24,0 42 21,0 (90 22,5
High school 101 50,5a 79 39,5b |180 45,0
University 30 15,0b 67 33,5a (97 24,3
Work status Working 53 26,5 70 350 |123 30,8 [3,393/0,0652
Not working 147 73,5 130 65,0 |277 69,3
Gravidity 1 88 44,0 87 43,5 175 43,8 8,060/0,045*2
2 60 30,0 77 38,5 137 34,3
3 42 21,0a 23 11,5b |65 16,3
4 10 5,0 13 6,5 23 5,8
Gestational week |23,88+8,40 22,84+10,58 |[23,36+£9,56 |1,094/0,2751
(mean. +sd)
Planned preg- Planned 140 70,0 157 78,5 297 74,3 | 3,779/0,0522
nancy status
Unplanned 60 30,0 43 21,5 |[103 25,8
Partner support [ Present 200 100,0 198 99,0 398 99,5 ]2,010/0,4992
Absent 0 0,0 2 1,0 2 0,5

a, b: shows the differences between the average/percentage of groups (a=highest mean/percentage).

1: Independent sample t-test, 2: Chi-square test, *:p<0.05

There was a statistically significant difference between the groups in terms of state anxiety and trait anxiety levels (p<0.05). The
averages of state anxiety and trait anxiety levels of pregnant women at the beginning of the pandemic were higher than currently
pregnant women(Table 2).

Table 2. Examination of differences between groups in terms of anxiety status (N=200)

At the beginning of the | At the end of the pandemic | Total Test/p
pandemic (mean.+sd) (mean.+sd)
(mean.+sd)
State anxiety 39,23+8,72 35,10+8,35 37,16+8,78 4,830/0,000%1
Trait anxiety 43,26%7,20 41,73+7,52 42,49+7,39 2,078/0,038*1

1: Independent sample t-test, *:p<0.05

There is a positive significant correlation between the levels of state and trait anxiety in pregnant women in both groups (p<0.05)

(Table-3).

At the beginning of the pandemic

At the end of the pandemic

Trait anxiety

Trait anxiety

State anxiety

R

0,318

0,568

P

0,000*

0,000*

r: Pearson correlation coefficient, *:p<0.05

As shown in Table 4 , while there was no statistically significant difference in the levels of state anxiety between educational status,
work status, and planned pregnancy status in pregnant women at the beginning of the pandemic (p>0.05), there was a statistically
significant difference between their gravidity status (p<0.05). The average state anxiety level in pregnant women at the beginning
of the pandemic with two pregnancies was higher than in those with one pregnancy.
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Table 4. Examining the relationship between measurements and demographic characteristics in groups (N=400)

State anxiety Trait anxiety
At the beginning of | At the end of the At the beginning of | At the end of
the pandemic pandemic the pandemic the pandemic
(mean.+sd) (mean.+sd) (mean.+sd) (mean.+sd)
Education status Primary school 43,14+7,69 36,83+8,35 44,5746,49 44,6715,40
Middle school 40,04+9,02 35,10+8,06 44,94+6,92 42,07+7,39
High school 38,60+8,68 35,10+8,30 42,92+7,54 41,27%7,76
University 37,27+8,49 34,79+8,74 40,77+6,33 41,52+7,66
Test/p2 2,270/0,082 0,200/0,896 2,427/0,067 0,753/0,522
Work status Working 37,55+9,37 35,13+9,33 41,58+6,88b 41,09+7,59
Not working 39,83+8,43 35,08+7,82 43,86+17,24a 42,07+7,49
Test/pl -1,640/0,103 0,034/0,973 -1,985/0,049* -0,881/0,379
Gravidity 1 37,1149,15b 34,33+7,84 42,33+6,88 40,54%7,09
2 40,80+7,53a 34,74+8,84 44,67+6,79 41,97+8,31
3 40,33+8,41 36,43+8,63 42,76+7,92 42,91+6,30
4 43,70+9,59 40,00+7,08 45,00+8,62 46,08+5,85
Test/p2 3,611/0,014* 2,009/0,114 1,528/0,209 2,441/0,066
Planned pregnancy Planned 38,47+8,74 35,05+8,30 43,31+7,19 41,53+7,34
status
Unplanned 40,98+8,49 35,28+8,63 43,13+7,28 42,44+8,19
Test/pl -1,878/0,062 -0,158/0,874 0,156/0,876 -0,704/0,482

a,b: shows the differences between the mean/percentage of groups (a=highest mean/percentage).

1: Independent sample t-test, 2: One-way ANOVA test, *:p<0.05

There was no statistically significant difference in state anxiety status between educational status, study status, gravidity, and
planned pregnancy status in pregnant women after two-years period(p>0.05).

While there was no statistically significant difference in the educational status, gravidity, and planned pregnancy status in preg-
nant women at the beginning of the pandemic in terms of trait anxiety levels, there was a statistically significant difference between
the working status (p<0.05). The average trait anxiety measurement of the non-working pregnant women at the beginning of the
pandemic was higher than that of working women.

Table 5 shows there was a positive significant correlation between age and state anxiety levels in pregnant women after two
years period of the pandemic (p<0.05).

There was no statistically significant difference in state anxiety status between educational status, study status, gravidity, and
planned pregnancy status in pregnant women after two-years period(p>0.05).

While there was no statistically significant difference in the educational status, gravidity, and planned pregnancy status in preg-
nant women at the beginning of the pandemic in terms of trait anxiety levels, there was a statistically significant difference between
the working status (p<0.05). The average trait anxiety measurement of the non-working pregnant women at the beginning of the
pandemic was higher than that of working women.

Table 5 shows there was a positive significant correlation between age and state anxiety levels in pregnant women after two
years period of the pandemic (p<0.05).

Table 5. Examining the relationship between anxiety status in groups (N=200)

Pregnant women at the beginning | Currently pregnant
of the pandemic women
Age Gestational week Age Gestational week
State anxiety R 0,096 0,100 0,211 0,022
p 0,178 0,160 0,003* 0,755
Trait anxiety R 0,045 -0,014 0,089 0,011
p 0,527 0,847 0,209 0,874

r: Pearson correlation coefficient, *:p<0.05
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DiSCUSSION

In this study we compared the data of 200 pregnant wo-
men who were admitted to the hospital while social restrictions
were continued, there were no vaccines against the virus, and
the efforts to understand the pregnancy-disease relationship
were challenged by the presence of only a limited number of
cases, and the data of 200 other pregnant women two years
after the pandemic started, when they admitted for their regu-
lar follow-ups after the restrictions were removed, vaccination
became widespread, and information regarding the disease
began to increase. When we compared the anxiety levels of
the pregnant women at the beginning of the pandemic and tho-
se of pregnant women after two years, we determined that the
rate of planned pregnancies have increased. At the beginning
of the pandemic, the ratio of planned pregnancy was 70%,
while it was 78.5% after two years . We observed that preg-
nant women who were able to admit to the hospital for routine
control at the beginning of the pandemic were predominantly
high school graduates (50.5%), while pregnant women were
predominantly university graduates after the restrictions were
removed. (39.5%) At the beginning of the pandemic,the trait
anxiety levels of primigravidas were not different compared to
those with a second pregnancy, but they had a higher level
of state anxiety. This finding was mentioned in another study
conducted at the beginning of the pandemic in our country,
which stated the fact that the anxiety levels of those who had
their first pregnancy were higher than multipars(7). A study that
Lebel et al. conducted in Canada during the pandemic repor-
ted higher levels of anxiety in primiparous (8). Another study
found that first-time pregnant women may have relatively high
anxiety levels because of concerns about the baby’s health
status, physical changes experienced by pregnant women,
and fear of childbirth(9).

In previous studies, it was established that the pandemic has
a significant effect on the mental health of pregnant women
and that perinatal anxiety is significantly higher than it was in
the pre-pandemic period(10, 11). In this study,the averages of
state and trait anxiety levels of pregnant women were found to
be higher at the beginning of the pandemic in social restricti-
ons. In a prior study conducted in our country, similar results
were found when restrictions were removed but there was no
vaccination (7). Therefore, the widespread use of the vacci-
ne resulted with a significant decrease in the anxiety levels of
pregnant women.

In a retrospective study, Zhou et al. reported that advan-
ced age and chronic diseases posed a significant risk of death
from COVID-19. This was later supported in some meta-analy-
ses (12, 13). In our study, we found no significant difference
in age-related anxiety scores in pregnant women at the begin-
ning of the pandemic, but the anxiety score increased as the
age increased in pregnant women after two years period. This
situation may be related to the increase in insights into the
relationship between the disease and age.

While we expected higher anxiety scores of pregnant women
who had to work during social restrictions due to the fear of
contagion at the beginning of the pandemic, we did not find a
significant difference in state anxiety scores.However, contrary
to expectations, the trait anxiety scores of those who did not

1954

work were significantly higher than those who worked. This
may be attributed to the fact that better social support redu-
ces anxiety symptoms, as stated in the literature(7, 14). This
social support includes the pregnant woman’s family, social
environment, and medical staff. It has been made clear in our
study that not only medical diagnoses and treatment should
be provided for pregnant women, but also adequate psycho-
social care should be taken, and support should be given by
pregnant woman'’s family, social environment and health pro-
fessionals during such pandemics.

CONCLUSION

Studies conducted during the COVID-19 pandemic have cle-
arly reported that the pandemic has had a significant impact
on the mental health of pregnant women. Stress-related preg-
nancy complications are an important cause of morbidity and
mortality for both mothers and newborns. These complications
can be reduced with the protective effect of psychosocial sup-
port. Therefore, psycho-social support programs for pregnant
women should be kept ready in major disasters.
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Bu makalede, yenidogan déneminde oliimctil seyreden bir CHARGE sendromu va-
kasI sunulmustur ve kisa bir literatir taramasi yapiimistir. Béylece CHARGE send-
romlu bireylerin yasamlarinin erken donemlerinde karsilastiklari konjenital anomali-
lerin ve klinik semptomlarin ¢ok gesitli olusunun alti gizilmek istenmistir. Karakteristik
dismorfik yiiz 6zellikleri, konjenital kalp hastaligi ve siddetli beslenme intoleransi ile
bu hasta, sendromun ¢ok sayida organ-sistemi etkileyerek ne kadar karmasik olabi-
leceginin ve tani almayan gok hafif fenotipte olgular bulunmakla birlikte, ciddi erken
oliimell vakalarla da sonuglanabileceginin iyi bir 6rnegidir.

Anahtar Sozciikler: CHARGE sendromu, yenidogan, fenotipik degiskenlik, genetik
tani

INTRODUCTION

CHARGE syndrome, a multiple malformation syndrome,
is a rare genetic syndrome with an estimated incidence of
1/8,500-15,000 live births (1, 2). The inheritance is autosomal
dominant, and most cases result from de novo mutations. Alt-
hough the name CHARGE is an acronym representing colo-
boma, congenital heart defects, choanal atresia, retardation
of growth, developmental delay, genital abnormalities, ear
abnormalities, and deafness, it is a complex syndrome with
a broad phenotype that can involve almost all organ-systems
including extremity, vertebra and kidney abnormalities, omp-
halocele and umbilical hernia, brain and cranial nerves alte-
rations, cochlear dysplasia, cleft lip and palate, thymus/parat-
hyroid abnormalities, tracheoesophageal fistula, and autism
spectrum disorder. The complexity of the syndrome makes it

ABSTRACT

In this article, we present a neonatal fatal case of CHARGE syndrome and provide a
mini-review of the literature to underline the wide range of congenital abnormalities
and clinical symptoms that individuals with CHARGE syndrome face early in life.
This patient, with his characteristic dysmorphic features, congenital heart defects,
and severe feeding intolerance, is a good example showing the complexity of the
syndrome. CHARGE syndrome might affect numerous organ systems and result
in severe early lethal cases for some whereas some of the cases show a very mild
phenotypic spectrum and may go unrecognized.

Keywords: CHARGE syndrome, newborn, phenotypic variability, genetic testing

challenging for clinicians to provide accurate and comprehen-
sive care. There is also a striking variability in severity with
both very mild cases and severe early lethal cases.

CASE REPORT

A male infant was transferred to our neonatal intensive care
unit right after the delivery at 39 gestational weeks via C/S
because of respiratory distress and an antenatal diagnosis of
cleft lip and palate and hypoplastic left heart. He was the se-
cond child of non-consanguineous healthy parents. On phy-
sical examination, he was an appropriate-for-gestational-age
infant, and he had dysmorphic features composed of cleft lip
and palate, low set dysplastic ears with lack of lobes, short
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webbed neck, microphthalmia, and coloboma of the left eye.
He was intubated, and mechanical ventilation was started.
Transthoracic echocardiography revealed hypoplastic left
heart with complete atrioventricular septal defect (complete
AVSD). Cranial ultrasound (US) was normal, and the abdo-
minal US uncovered dilated aperistaltic intestinal segments
consistent with ileus so the enteral feeding had held up until
the first meconium discharge was seen. Ophthalmologic exa-
mination detected wide chorioretinal coloboma in the left eye.

He remained in critical condition during hospital admissi-
on retaining any surgery for correction of the congenital de-
fects. The multitude of issues he faced further complicated
the management besides the major heart defect. He was
administered broad-spectrum antibiotic treatment, inotropic
agents, calcium and thyroid hormone replacement treatment,
oral decongestive therapy with furosemide and captopril for
late neonatal sepsis, septic shock, hypocalcemia, hypothy-
roidism, and congestive heart failure. Enteral feeding issues
were another challenge to overcome. It took too long to reach
full enteral feeding at about 38th day of life because of inter-
mittent abdominal distention and enteral feeding intolerance
periods. Extubation was tried many times but failed. Unfortu-
nately he died on the 43rd day of life with the official cause of
death identified as congenital heart defect.

Table1. Prevalance of common features in CHARGE syndro-
me based on three recent cohorts with moleculary confirmed
CHARGE patients.

Zentner et al. (2010)

Bergman et al. | Legendre et

(2011) al. (2017)
Coloboma 190/253 (75%) 189/234 (81%) | 67/92 (73%)
Heart malformations | 193/250 (77%) 191/252 (76%) | 58/92 (63%)
Choanal atresia 95/247 (38%) 99/179 (55%) 38/89 (43%)
Retarded growth 101/141 (72%) 35/94 (37%)
Developmental delay | 107/141 (76%) 147/149 (99%)

Inner ear abnormal- | 98%

ities

110/117 (94%) | 87/88 (99%)

External ear malfor-
mations

214/235 (91%) 224/233 (97%) | 78/91 (86%)

Facial nerve palsy 72/187 (39%) 80/121 (66%)

Cleft lip and/or cleft |79/242 (33%) 79/163 (48%) 18/91 (20%)
palate

Tracheoesophageal 35/185 (19%) 42/146 (29%) 20/84 (%24)
anomaly

Genital anomalies 61% 118/145 (81%) | 43/77 (56%)
Renal anomalies 25/80 (31%)
Crania1 nerve dys- 173/174 (99%) | 64/87 (74%)

function

Feeding difficulties 90/110 (82%)

Genetic analysis revealed a heterogeneous variant mutation
in the CHD7 gene (¢.2959C>T p.(R987*) p.Arg987*). Genetic
screening for 22q11.2 deletion was negative.

DISCUSSION
The diagnosis of CHARGE syndrome is based on clinical

findings criteria that continue to be refined. The most com-
monly used clinical criteria were described by Blake, Verlo-
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es, and Hale in 1998, 2005, and 2016, respectively (3-5). All
three sets of criteria make a distinction between major and
minor characteristics and slightly differ from each other in the
number of characteristics that must be present. The major
diagnostic criteria include ocular coloboma, choanal atresia,
specific ear anomalies, cranial nerves involvement, and pat-
hogenic CHD7 gene variant. Minor diagnostic criteria inclu-
de genital anomalies, developmental delay, congenital heart
defects, growth deficiency, orofacial cleft, tracheoesophageal
fistula, and minor facial anomalies such as a square face with
broad prominent forehead, a prominent nasal bridge and a
flat columella and midface. Establishment of a clinical diagno-
sis requires a pathogenic CHD7 variant plus one other major
characteristic. If CHD7 testing is absent or the result is nega-
tive, then at least three major or two major and three minor
characteristics are sufficient for diagnosis.

Our patient fits the diagnostic criteria for CHARGE syndro-
me with his cleft lip and palate, characteristic external ear
anomaly (a highly valuable diagnostic clue), microphthalmia,
coloboma, heart malformation, feeding difficulties and pat-
hogenic CHD7 variant mutation. CHD7, encoding the chro-
modomain helicase DNA binding protein, is the only gene
currently known to be associated with CHARGE syndrome.
The gene is located on region q12 of chromosome 8 and is
crucial for the mitigation of neural crest cells affecting a wide
variety of tis7sues. Studies have shown that CHARGE synd-
rome patients exhibit defects in neural crest migration (6, 7).

To date, several reviews document the frequency of the major
features. Table 1 shows the prevalence of specific anomalies
found in the CHARGE syndrome population, on the basis of
three recent cohorts of molecularly confirmed CHARGE pa-
tients from Zentner et al., 2010, Bergman et al., 2011, Le-
gendre et al., 2017 (8-10).

Gastrointestinal tract problems such as gastroesophageal
reflux disease, aspiration, and swallowing dysfunction are
common in children with CHARGE syndrome and are pri-
marily the result of anatomical malformations that interfere
with feeding and cranial nerve IX/X abnormalities affecting
gut motility. Our patient's anatomic malformation and ongo-
ing mechanical ventilation necessitated O/G tube feeding.
He also showed vagal nerve disfunction from the first day of
life documented with abdominal US findings consistent with
dysmotility and severe enteral feeding intolerance. Long-term
and complex feeding issues can contribute to morbidity and
mortality. Feeding difficulties are highly prevalent, often begin
at birth and can persist throughout the entire lifespan (11).

The spectrum of congenital heart disease is highly variable
in CHARGE syndrome as every type of cardiac defect (except
heterotaxy and cardiomyopathy) has been documented. The-
se defects encompass mild cardiac malformations to more
severe malformations that require cardiothoracic surgery. As
seen in our patient, conotruncal defects and atrioventricular
septal defects are relatively over represented (12).

CHARGE syndrome patients can have features that over-
lap with DiGeorge like hypocalcemia and varying degrees of
immune deficiency (13). Our patient suffered from hypocal-
cemia and severe sepsis that may be a result of underlying
immunodeficiency and thymus dysfunction although not do-
cumented. FISH analysis for 22q11 deletion was negative.



Neonates with CHARGE syndrome often have multiple li-
fe-threatening medical conditions. Poor life expectancy cor-
related with combinations of major cardiovascular malforma-
tions, bilateral choanal atresia, esophageal atresia, severe
T-cell deficiencies, and central nervous system anomalies.
Feeding difficulties were also found to be a major cause of
morbidity at all ages (1, 9, 14-16). Our patient had two major
risk factors for poor prognosis, which were the congenital he-
art anomaly and feeding difficulties, and unfortunately he died
on the 43rd day of life.

Optimal management of individuals with CHARGE synd-
rome should ideally take place in a tertiary center that can
undertake all areas of specialist treatment and management,
but details of the management are beyond the scope of this
article. In 2017 Trider et al., published a comprehensive che-
cklist for the follow up of CHARGE syndrome patients.(17).
Our patient is a good example showing the complexity of this
syndrome that can affect numerous organ-systems and result
in severe early lethal cases, whereas some of the cases show
a very mild phenotypic spectrum and may go unrecognized.
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Genellikle in vitro fertilizasyon (IVF) tedavisinde; kontrollii ovaryan hiperstimilasyona
menstriiasyonun 2-3. giini baglanmaktadir. Ancak zamani kisitli olan hasta grupla-
rinda, over hiperstimilasyonu icin menstriiasyonun beklenmesi artik yerini “random
start protokollere” birakmistir. Bu olgu sunumunda, ayni hastanin farkli menstriel
sikluslarda gergeklestirilen erken ve geg folikiiler fazda yapilan ovaryan stimtilasyon
yanitlari karsilagtiriimistir.

Anahtar kelimeler: random start ; kontrollii ovaryan stimulasyon

GIRIS

Gonadotropinlerle kontrollu ovarian stimulasyon in vitro fer-
tilizasyon tedavisinin énemli bir parcasidir. Amag, basarly!
mimkun olan en givenli sekilde en Ust diizeye ¢ikarmak ve
yeterli sayida oosit elde etmek igin folikulleri uyarmaktir. An-
cak optimal protokol Uzerinde belirsizlikler vardir (1). Daha
once tiip bebek tedavisi gérmis kadinlarda klinik protokol
secimi ¢ok daha kolay gérinmektedir. Bir dnceki siklusun
performansi iyiyse, klinisyenin ayni protokole uymasi muhte-
meldir. Aksine, dnceki siklusun istenmeyen bir sonucu varsa,
protokollin degistirimesi olasidir. Sonraki IVF tedavisinde go-
nadotropin baslangi¢ dozunun dogru sekilde kisisellestirime-
si son derece 6nemli bir klinik karardir.

Tup bebekte tedavinin bireysellestiriimesinin temel amaci,
her kadina kendine 6zgl dzelliklerine gbre en iyi tedaviyi
sunmak, boylece basariyi en Ust dlizeye ¢ikarmak , OHSS
gibi iyatrojenik riskleri ortadan kaldirmak ve siklus iptali riskini
en aza indirmektir. Ayrica anneligini kisisel veya profesyonel
nedenlerle ertelemek isteyen veya yasa bagl dogurganlik
dlsusline kars! korunmak isteyen kadinlar tarafindan tercih
edilen oosit kriyoprezervasyonu igin oosit verimini maksimize
etmeyi amaglayan ovarian stimulasyon protokollerinin optimi-
zasyonu da son derece énemlidir (2).

ABSTRACT

Usually in in vitro fertilization (IVF) treatment; controlled ovarian hyperstimulation
is started on the 2-3rd day of menstruation. However, in patient groups with limited
time, waiting for menstruation for ovarian hyperstimulation has now been replaced
by ‘random start protocols'. In this case report, the ovarian stimulation responses of
the same patient in the early and late follicular phases in different menstrual cycles

were compared.

Keywords: Random start; controlled ovarian stimulation ;fertility prezervation

Geleneksel olarak, GnRH antagonisti ile oosit stimulasyonu
folikiiler fazin baslangicinda baglatilir. Bu stimilasyon proto-
kolli adet siklusunun geg¢ luteal fazinda tek bir antral folikdl
dalgasinin varligina dayanir. Fakat yapilan calismalarda tek
bir interovulatuar periyod icinde birden fazla folikll segim dal-
gasinin oldugu gdsterilmistir. Menstriel siklusta 2-3 dalga te-
orisinin giindeme gelmesiyle menstrlel siklusun herhangi bir
doneminde stimulasyon tedavisine baglanabilmektedir (3-4).
Bu sekilde uygulanan random start oosit stimulasyonu teda-
vilerinde IVF donglsU igin toplam siire azalarak énemli bir
avantaj saglanir ve acil durumlarda, oosit verimi ve olgunlu-
gundan 6diin vermeden rastgele bir siklus tarihinde tedaviye
baslanilabilir (5).

Random start ovaryan stimilasyon protokolleri ile oositlerin/
embriyolarin dondurularak saklanmasi ile ilgili kanserli kadin-
larda ¢ok sayida ¢alisma yapilmis olmasina ragmen, elekif
kosullarda yapilan kadinlar ile ilgili yeterli sayida ¢alisma bu-
lunmamaktadir. Bu olgu sunumunda, hastanin erken folikiler
faz ve geg folikiiler fazda gonadotropinler ile yapilan ovaryen
stimulasyonlarinin yanitlari karsilastirild ve literatur egliginde
degerlendirildi.
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OLGU SUNUMU

39 yasinda 2 yildir gocuk sahibi olamayan hasta klinigimize
basvurdu. Yapilan ofis histeroskopi dogal olarak izlendi. Has-
tanin bazal FSH degeri: 8,5 IU/L AMH: 3. 58 NG/ML TSH:2.
5 IU/L olarak izlendi. Yapilan ultrasonografide sa§ overde
9-10 sol overde 6-7 antral folikul izlendi. Hastanin esinin
spermiyogram sonucu normal idi.Viicut kitle indeksi 20 olan
hastaya ovulatuar bozukluk ve ileri yas nedeniyle siklusunun
3. gliniinde antagonist protokol ile 150 IU rekombinant FSH
(Gonal-F® ) injeksiyonu tedavisi baslandi. Indlksiyonun 5.
glniinde yapilan ultrasonografide endometrium 8.5 mm sag
overde 15 mm, 14 mm ve 12 mm ¢aph 3 adet folikul izlenmesi
uzerine tedaviye GNRH antagonisti (Cetrotide® ) eklendi. 8.
glniinde 17 mm boyutunda g folikul saptandi. Hastaya re-
kombinant hcg (Ovitrelle®) 250 meg 1x1 subkutan uygulana-
rak ovulasyon saglandiktan 36 saat sonra transvajinal oocyte
pick-up (OPU) ile 5 oosit toplandi ve bunlara 3 saat sonra
hastanin esinin spermi ile intrastoplazmik sperm enjeksiyonu
(ICSI) islemi uygulandi. 2 embriyo G1 dénemine kadar gelisti
ve 3. gun hastanin onayi ile 2 embriyo transferi yapildi. Trans-
ferden 12 glin sonra kanda yapilan beta-hcg testi negatif gel-
di. Bir sonraki siklusta geg folikuler fazda basvuran hastaya
yapilan ultrasonografide sag overde 5-6 antral folikiil ile 10
mm ve 11 mm boyutunda 2 adet hemorajik kist ve sol overde
7-8 adet antral folikll izlendi.Siklusunun 7. giiniinde random
start protokolu ile 225 IU human menapozal gonadotropin
(hMG) (Menopur®) injeksiyon tedavisi bagslandi. Indiksiyo-
nun 2. gindnden itibaren hastaya GNRH antagonisti (Cetroti-
de® ) injeksiyonu ginlik olarak yapildi. Tedavinin 7. gliniinde
yapilan ultrasonografide endometrium 13 mm ve sol overde
17 mm (izerinde dért folikiil saptaninca hastaya rekombinant
hcg (Ovitrelle®) 250 mcg 1x1 subkutan injeksiyonu uygulan-
di. 36 saat sonra gergeklesen oosit toplama isleminde 10
oosit metafaz Il (M2) asamasinda toplandi. 7 tanesi mattr
olan oositlere 3 saat sonra ICSI islemi uygulandi. Toplam 4
embriyo blastokist evresine kadar gelisti ve 5nci gline ulasan
4 blastokist (5AA ve 4BB ) donduruldu. 3 ay sonra hastaya 2
adet dondurulmus embriyo transferi yapildi. Transferden 12
glin sonra kanda yapilan beta-hcg testi sonucu 1609 miU/
ml geldi. Kontrol beta-hcg degeri 7131 mIU/ml gelen hasta 2
hafta sonra ultrason kontrolu igin ¢agirildi. Ultrasonda dikor-
yonik diamniyotik ikiz gebelik izlendi. Her iki fetlisiin de kalp
atisi gordlda.
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TARTISMA

Bu olgu sunumunda erken folikliler fazda baglanan ovarian
stimulasyon protokulinde 3 matir oosit toplanmasina rag-
men ge¢ folikiiler fazda random start protokolii ile 7 matir
oosit elde edilmistir. Bu durum random start oosit stimulasyo-
nunun oosit verimi ve olgunlugundan 6diin vermeden rastge-
le bir siklus tarihinde baglayabilecegini destekler niteliktedir.

2014 yilinda yapilan bir ¢alismada 22 adet random start
protokolu 44 adet de standart ovarian stimulasyon protokolu
baslanan hasta retrospecktif olarak incelenmis ve random start
protokolu uygulanan grupta toplanan toplam ve matlr oosit
sayisi daha yiksek bulunmustur (6).

2017 yiinda Pereira ve arkadaslarinin yaptigi bir bagka ¢a-
lismada ise 1302 oosit stimulasyonu yapilan hasta incelen-
mistir. Bu hastalardan 859una standart oosit stimulasyonu
443i0ne ise random start protokoli uygulanmis ve galisma
sonucunda, menstriel siklusun herhangi bir asamasinda
baslatilan random start protokollerinden elde edilen toplam
ve MII oosit sayisinin, standart oosit stimulasyonu sonuglari
ile benzer oldugu ortaya konulmustur (7).

Von Wolff ve arkadaslari folikler ve luteal faz sirasinda oosit
stimllasyonunun sonuclariyla ilgili karsilagtirmali bir ¢calisma
bildirmistir. Bu ¢alismada 28 hastaya folikuler fazda stimilas-
yon, 12 hastaya luteal fazda GnRH antagonistleri ve rekom-
binant FSH ile stimilasyon uygulanmistir. Luteal faz grubu ve
folikiler faz grubunda, stimiilasyon suresi, toplam gonadotro-
pin dozu,toplanan ve matir oosit sayisinda benzer sonuglar
gorilmastdr (8).

SONUG

Sonug olarak, bir sonraki menstriasyonun baglamasini bek-
lemeye gerek kalmadan, menstriel siklusunun herhangi bir
glniinde rastgele baglanilan antagonist protokollerinin kulla-
nimi, malign hastaliklar veya diger tibbi durumlar icin oosit
elde etmenin acil oldugu durumlarda gintmuzde tercih edi-
len bir prosedr haline gelmistir.
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Mikrobiyotanin Yenidogan Ozelinde incelenmesi ve Yenidogan Mikrobiyotasini Etkileyen Faktérler
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oz

Mikrobiyotanin insan sagligi, gelisimi, fizyolojisi ve bagisikligi Gizerinde son derece
onemli bir etkiye sahip oldugu yapilan ¢alismalarda belirlenmistir. Bunun yaninda,
mikrobiyota gelisiminin 6nemine dair giiniimtizde yapilan artan sayidaki calisma-
lar, bu konu tizerinde 6nemle durulmasi gerektigini ortaya koymaktadir. Saglikli bir
annenin mikrobiyotasinin yenidoganda saglikli mikrobiyotanin temelini olusturdugu
bilinmekte, yasamin ilk yillarinda olusan mikrobiyota yapisi, ileriki yillarda insanlarin
mikrobiyota yapisi, yasami ve sagli§i adina birgok agidan 6nem tasimaktadir. Bu
nedenle, mikrobiyota konusundaki gtincel bilgilerin takip edilmesi, yenidoganin sag-
ikl mikrobiyotaya sahip olmasi ve buna etki eden olumsuz faktérlerin énlenmesine
yonelik caba sarf edilmesi, kadinlara prenatal dénemden itibaren saglikli mikrobi-
yota olusumuna yonelik destek verilmesi saglikli nesillerin olusmasi icin oldukca
gereklidir. Bu nedenle yenidogan mikrobiyotasi ve mikrobiyotay etkileyen faktorlerin
belirlenmesi, literattire konu ile ilgili derleme niteliginde kaynak olusturulmasi énem
arz etmektedir.

Anahtar Kelimeler: Anne, Dogum, Mikrobiyota, Saglik, Yenidogan.

GIiRIS
insan viicudunun tiim anatomik bosluklarinda yasayan mikro-
organizmalarin (bakteri, viris, arkea ve mantarlar dahil olmak)
timine “mikrobiyota” denilmektedir (1,2). Mikrobiyota, “insan
viicudunun deri, kulak, vajina, agiz gibi cesitli bdlgelerinde ya-
sayan, solunum sistemi, irogenital sistem ve sindirim sistemi
basta olmak (izere bir¢ok yagsamsal sistemi etkileyen, viicutta
ommensal, simbiyotik ve patojenik olarak bulunan mikroorga-
nizmalarin tamami” olarak da tanimlanmaktadir (3). Mikrobiyo-
ta ile ilgili yapilan calismalarla birlikte yenidogan mikrobiyota-
sinin baglama zamani konusunda dogumdan sonra olusmaya
basladi§i sonucu hakimken, son yillarda yapilan gok sayida
galismada mikrobiyotanin rahim iginde olusmaya basladigi ka-
nitlarina ulasiimistir (4,5). Bunlarla birlikte yapilan gok sayida
calisma neticesinde, mikrobiyota ile ilgili elde edilen kanitlar

ABSTRACT

It has been determined in studies that the microbiota has an extremely important
effect on human health, development, physiology and immunity. In addition, the inc-
reasing number of studies on the importance of microbiota development reveals that
this issue should be emphasized. It is known that the microbiota of a healthy mother
forms the basis of the healthy microbiota in the newbomn. For this reason, following
up-to-date information on microbiota, making efforts to ensure that the newborn has
a healthy microbiota and preventing the negative factors affecting it, and providing
support to women for the formation of healthy microbiota from the prenatal period
are essential for the formation of healthy generations. For this reason, it is important
to determine the newborn microbiota and the factors affecting the microbiota, and to
create a compilation resource in the literature on the subject.

Keywords: Mother, Birth, Microbiota, Health, Newborn.

artmigtir. Artan bu yeni bilgiler 1s13inda, yenidoganin, gébek
bagi, plasenta, amniyon sivi ve mekonyumunda bakterilerle
birlikte var olan bir mikrobiyota olusumu tespit edilmigtir. Ay-
rica mikrobiyotanin intrauterin dénemden itibaren olusmaya
basladidi, yetiskinlik doneminde gesitlilik ve sayi olarak en Ust
seviyeye ulastigl, yashliga kadar yasam boyunca degistigi ve
mikrobiyota popllasyonunun yashlik déneminde tekrar azal-
maya basladi§i elde edilen glincel bilgiler arasindadir (3,5,6).

Her insanin mikrobiyota yapisinin farkli olmasinda gesitli fak-
torler rol almaktadir. Ancak gebeligin ik giininden eriskinlige
kadar birgok sistemi etkileyen mikrobiyota Uzerinde en belirle-
yici role sahip faktorin “anne faktori” oldugu gésterilmistir. Ye-
nidoganda mikrobiyota gelisimini etkileyen faktorler literatirde
cogunlukla; “gebelik suresi, vajinal mikrobiyota ve dogum sekli,
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yenidoganin beslenme sekli, yenidoganin anne sutl alma du-
rumu, maternal agirlik kazanimi ve obezite, maternal ilac (an-
tibiyotik, probiyotik vb.) kullanimi” olarak yer almaktadir (7,8).
Bunun yaninda yenidogan mikrobiyotasinin “annenin bagisiklik
durumu, adet dongusu, hormonal faktorler, gevresel maruziyet,
dogumdan sonra hastanede kalis stiresi, cilt bakimi ve kimya-
sallar, hijyen kosullari, sigara ve alkol kullanimi, stres, cerrahi
operasyon gegirme durumu, ekonomik durum, fiziksel aktivite
durumu, etnik kdken, cinsel aktivite” gibi faktorlerden etkilendigi
de belirtimektedir (9,10).

Yapilan arastirmalarda “mikrobiyota” ad verilen bu mikroorga-
nizma topluluklarinin insan saghgi Gzerinde tahmin edilenden
daha fazla etkiye sahip oldugu, insanlarin direncini artirarak
dokulari patojenlerden korudugu, insan sagligi icin 6nemli olan
birgok koruyucu ve metabolik fonksiyon gérevini Ustlendigi gos-
terilmistir (7). Ayrica glinimlizde diyabet, obezite, astim, alerjik
hastaliklar, gastrointestinal sistem hastaliklari ve ateroskleroz
gibi birgok hastaligin mikrobiyota ile iligkisinin oldugu, mikro-
biyotanin sindirim, endokrin sistem, néral ve immuin yollar ara-
cihdiyla inflamasyonun diizenlenmesi gibi dnemli fonksiyonel
gorevlerinin oldugu da bulunmustur (8,11,12). insan sagligini
prenatal donemden baglayarak etkilemeye baglayan mikrobi-
yota birgok agidan dnem tasimakta olup, 6nemine yonelik ya-
pilan galismalar literatiirde yeni yeni artmaktadir (10). Ancak
yenidoganda mikrobiyota gelisimine etki eden faktérlerin ve bu
faktorlerin etkilerinin bilinmesi, yenidogan saglgina etkilerinin
degerlendiriimesi ve olumsuz etkilerinin 6nlenmesine yonelik
calismalarin yapilabilmesi igin daha fazla arastirmaya ihtiyag
duyulmaktadir (5,8). Dolayisiyla yenidogan mikrobiyotasi ve
yenidogan mikrobiyotasini etkileyen faktdrlerin bilinmesi ve
konu ile ilgili derleme niteliginde literatlre kaynak olusturuimasi
énem arz etmektedir. Bu nedenle bu derlemenin amaci; yeni-
dogan mikrobiyotas! ve yenidogan mikrobiyotasini etkileyen
faktorlerin gtincel literatur 191ginda degerlendirmekir.

Yenidogan Mikrobiyotasi

Son dénemde yenidodan mikrobiyotasinin kaynadi hakkinda
mevcut teorilerin bulunmasina karsin kesin bilgi bulunmamak-
tadir. Bazi galismalarda ilk mikrobiyal kolonizasyonun fetiisiin
dogum kanalindan gegmesiyle gerceklestigi belirtilirken, bazi
calismalarda da basta gastrointestinal sistem olmak Uzere,
fetiistin mikroorganizmalarla karsilagmasinin dogumdan 6nce
uterusta basladigi, mekonyum oérnekleri ve amniyotik sivi 6r-
neklerinde mikrobiyota yapisinin bulundugu ve gelismekte olan
fetal bagisiklik sistemini etkileme potansiyeline sahip oldugu
ifade edilmistir (8,13). Doksanli yillara dogru fetiisin steril bir
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ortamda gelistigi disiincesi hakimken, son yillarda yapilan ¢a-
lismalarda fetlistin intrauterin yasamda steril bir ortamda olma-
dig1, oosit toplama sirasinda alinan folikul sivilarinin mikrobiyal
bir floraya sahip oldugu, bakterilerin plasenta araciligiyla fetiise
ulastigi ve bu bakteri grubunun oral flora bakterileriyle benzerlik
gosterdigi kabul edilmistir (14-16). Ayrica yenidogan mikrobi-
yotasinin olusumunda gesitli faktdrler rol oynarken en fazla et-
kiyi anne mikrobiyotasinin olusturdugu gosterilmistir (5,17,18).
Yenidogan mikrobiyotasini etkileyen baglica faktorler “gebelik
slresi, vajinal mikrobiyota ve dogum sekli, yenidoganin bes-
lenme sekli, anne s(tl alma durumu, maternal beslenme sekli,
maternal agirhk kazanimi ve obezite, maternal ilag kullanim1”
bagliklari altinda asagida ele alinmistir.

Gebelik Siiresinin Yenidogan Mikrobiyotasina Etkisi

Yenidoganin dzellikle bagirsak mikrobiyotasinin olusumunu
etkileyen dnemli faktorlerden biri de annenin gebelik suresidir.
Zamaninda ve erken dogan yenidoganlarin mikrobiyotalarinin
karsilastirildi§i calismalarda, term ve preterm yenidoganlarin
mikrobiyotalarinda énemli farkliliklarin oldugu gérilmastir (18).
Ayrica prematiire bebeklerin mikrobiyotasinda Enterobacteria-
ceae Clostridium difficile ve Klebsiella pneumoniae gibi pato-
jenik bakterilere zamaninda dogan bebeklere gére daha fazla
rastlandigi, zamaninda dogan bebeklerde diski mikrobiyotasi
cesitliliginin daha yliksek oldugu ve Bifidobacterium, Lactoba-
cillus ve Streptococcus gibi yararli mikrobiyota tlrlerine daha
cok rastlandigi sonuglarina ulagiimistir (19). Yapilan bagka
calismalarda da zamaninda dogum yapan kadinlardan alinan
kolostrum érneklerinde, Bifidobacterium tiriine ait yararli bak-
terilerin yiksek, Enterococcus turiine ait zararli bakterilerin ise
dlstk dlzeyde oldugu, zamaninda dogan yenidoganlarda ya-
rarli mikrobiyota cesitliliginin arttigi saptanmustir (15,20).
Vajinal Mikrobiyota ve Dogum $eklinin Yenidogan Mikrobi-
yotasina Etkisi

Vajinal mikrobiyomdan ilk olarak 1892 yilinda Albert Ddder-
lein’in “Vajinal Salgilar” adli yazisinda bahsedilmis ve saglikli
kadinlarin vajinal salgilarinda yararli mikrobiyota yapisinin
bulunduguna deginilmistir (3). Gunimizde vajinal sagdlik icin
Lactobacillus tiirlerinin ve asidik ortamin varliginin énemli oldu-
gu kabul gérmektedir (21). Genel olarak vajinal mikrobiyotanin
olusumu degisken bir sire¢ olmakla birlikte, kadinlar arasin-
da zaman igerisinde farkliliklar ortaya ¢ikabilmektedir. Vajinal
mikrobiyota; etnik kdken, gebelik, adet déngis, cinsel aktivite
ve gevresel degisimler gibi birgok faktdrden etkilenebilmektedir
(5,22).

Normal vajinal dogum sekli ile yenidogana gegen vajinal mik-



robiyotanin, yenidogan mikrobiyotasi tzerinde dnemli etkiye
sahip oldugu, bakterilere karsi koruyucu rol oynadigi, bagir-
saklarin bariyer fonksiyonu ve immiin sistemin gelisimini des-
tekledigi bilinmektedir (23). Dolayisiyla dogum sekli yenido-
gan mikrobiyotasinin yapilanmasinda rol oynayan en énemli
etkenler arasinda yer almakta olup, normal vajinal dogum ile
dogan yenidoganin mikrobiyotasi maternal vajinal mikrobiyo-
ma benzeyen bakteri topluluklarini igerirken, sezaryen dogum
ile doganlarin mikrobiyota yapisi, maternal cilt mikrobiyotasina
benzemektedir (4). Yapilan galismalarda; sezaryen dogum-
larda yenidoganin bagirsak mikrobiyotasinin anne derisi ve
hastane kaynakli alanlara benzer mikroorganizma icerdigi, ye-
nidoganin gaytasinda bazi yararli bakterilerin az oldugu veya
hi¢ olmadidi, yenidogan mikrobiyotasindaki bu farklihgin ileriki
yasam donemlerinde de devam ettigi belirlenmistir (24,25). Ay-
rica yenidoganlarda sezaryen doguma bagli olarak, maternal
vajinal ve bagirsak florasiyla olan temas eksikligi sonucu cesitli
risk faktdrlerinin arttigi, anne sitlinden mikrobiyota gegisinin de
olumsuz etkilendigi belirtilmistir (26). Son zamanlarda sezar-
yenle dogan yenidoganin, annenin vajinal sivisiyla dogumdan
hemen sonra temas ettiriimesi seklinde, vajinal tohumlama (va-
jinal seeding) olarak adlandirilan uygulamanin yararli oldugu
belirtiimektedir. Ancak bu uygulamanin neonatal enfeksiyon
riski olusturabilecegi ve barsak mikrobiyotasini olumsuz etkile-
yebileceginden dolayi 6nerilmemektedir (27).

Yenidogan Beslenme $eklinin Yenidogan Mikrobiyotasina
Etkisi

Anne sitinin bebeklerin mikrobiyota Uzerine etkisi ylzyillar
oncesinde belirtilmis olup, anne sitlinln igerisindeki yararli
bakterilerin bebegin intestinal mikrobiyotasinin en énemli kay-
nagi oldugunu gosterilmistir. Anne s(tii mikrobiyota igerigi baki-
mindan bebegdin mikrobiyotasinin gelisimi igin en dnemli belir-
leyici ve en etkili besin maddesidir (5,8). Yenidogan anne st
ile beslenmeye bagladiginda kendi mikrobiyotasina ek olarak,
anne siitu icerisinde yer alan mikrobiyotayi ve kendi mikrobiyo-
tasini besleyen ve zararli mikroorganizmalardan koruma gére-
vi goren prebiyotikleride alir (7,28). Anne sutinin bilesiminde
baslangigta Weissella, Leuconostoc, Staphylococcus, Strep-
tococcus ve Lactococcus tlrlerinin baskin olarak yer aldigi,
“daha sonra ise Veillonella, Prevotella, Leptotrichia, Lactobacil-
lus, Streptococcus ve Bifrobaccoum tirlerin yer aldigi gosteril-
mistir. Laktasyon dénemi boyunca da bu bilesimin degistigi ve
bu igerigin cografi bdlgeler, etnik farkliliklar, anneye ve bebege
ait faktorler gibi bazi degisikliklerden etkilendigi belirtimektedir
(7,12,29).
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Yenidoganlarda saglikli mikrobiyota gelisiminin altin standardi
olarak kabul edilen anne sitd, i¢erdigi yararli bakteriler araci-
ligiyla patojenlere karsi koruma ve yenidoganin, mikrobiyotasi
iceriginde kisa stirede gesitlenme sagladigi, yenidoganin farkl
intiyaglarina yonelik cevap olusturdugu gésterilmistir (2). Ame-
rika Birlesik Devletleri, Aimanya ve Finlandiya’da 1000’e yakin
bebegin ilk t¢ yilinda mikrobiyotasi Uzerine etkili faktorlerin de-
Gerlendirildigi calismada; intestinal mikrobiyotasi lzerine etkili
faktorler arasinda en belirleyici etkiyi anne sut ile beslenmenin
olusturdugu, sadece anne siitli ile beslenen bebeklerin bagir-
saklarinda %80’e yakin oranda yararli bakterilerin bulundugu
bir mikrobiyota oldugu belirtiimistir (1). Anne siitinde bulunun
mikrobiyotanin basta immun faktérden etkilenen hastaliklar ol-
mak lzere bircok hastaliga kars! koruyucu etkisi oldugu disi-
nulmekte ve Ozellikle ilk ay bebeklerin emzirilmesi ve sadece
anne slti ile beslenilmesi dnerilmektedir (7,9). Cinkli anne
sttl disindaki besinlerle beslenen bebeklerin gesitli patojen
mikroorganizmalara ve enfeksiyonlara kargi daha hassas bir
yaptya sahip oldugu bilinmektedir. Yenidoganin anne s(ti ile
beslenmesini ve emzirmenin strdrdlebilir olmasini saglamak,
anneleri bu yonde desteklemek igin dogum sonrasinda erken
donemde destekleyici olunmali, emzirme sirecinin iyi yonetil-
mesi saglanmali, emzirme yetersizligine ve basarisizligina yol
acan nedenler belirlenmeli, bebeklerin dogumdan sonraki ilk
alti ay sadece anne st ile beslenerek en az iki yasina kadar
anne sutd almalari saglamalidir (4,30).

Maternal Beslenme $eklinin Yenidogan Mikrobiyotasina
Etkisi

Maternal beslenme sekli vajinal, bagirsak ve anne sitl mik-
robiyotas! (izerinde oldukga etkilidir ve bdylelikle yenidoganin
mikrobiyotasini dogrudan etkilemektedir. Ayni zamanda mater-
nal beslenme mikrobiyal gesitliligi, bagirsak mikrobiyota yapisi-
ni ve fonksiyonunu etkileyebilmektedir. Bu nedenle gebelik ve
emzirme dénemlerinde prebiyotik ve probiyotik iceren gidalara
maternal diyette yer verilmesi, saglikli mikrobiyota igeren besin-
ler yénlinden zengin beslenilmesi, annenin mikrobiyotasi ize-
rindeki yarattigi olumlu etkinin yaninda yenidogan mikrobiyotasi
uzerinde de olumlu etki yaratacaktir (5-7). Konu ile ilgili yapilan
calismalarda, dengeli ve yeterli bir maternal beslenme ile anne
sUti alan bebeklerde bagisiklik sisteminin gelistigi, mikrobiyota
kompozisyonunun cesitlendidi, yiksek lif ve bitkisel polisakka-
ritlerden zengin beslenmenin mikrobiyal gesitliligi olumlu yonde
arttirdi§i, tam tahillarin kisa stireli aliminin bagirsak mikrobiyo-
tasinda olumlu degisikliklere neden oldugu belirtilmistir. Ayrica
gebelik ve emzirme donemlerinde alkol ve fazla kafein iceren
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iceceklerin, zararli maddelerin aliminin yenidoganda mikrobi-
yal gelisimi ve gesitliligi etkiledigi, mevcut mikrobiyotaya zarar
verdigi, annenin beslenme seklinin yenidogan mikrobiyotasini
etkiledigi gosterilmistir (13,14,31).

Maternal Agirhk Kazanimi ve Obezitenin Yenidogan Mikro-
biyotasina Etkisi

Maternal obezite, anne siitiinde bulunan mikrobiyal gesitliligin
azalmasina, mikrobiyota yapisinin bozulmasina yol agmakta-
dir. Maternal agirlik kazaniminin, yenidoganin bagirsak mikro-
biyotas! Uzerindeki etkileri inceleyen calismalarda da gebelik
dénemindeki agirlik kazaniminin yenidogan bagirsak mikrobi-
yotas| tizerinde olumsuz yonde etkili oldugu belirtilmistir (3,32).
Gebelerde bagirsak mikrobiyotasi ile vicut agirhgr ve agirlik
kazanimi arasindaki iliskiyi inceleyen bir calismada; fazla kilolu
gebelerde Staphylococcus, Enterobacteria ve Esherichia Coli
tlrlerinin normal kilolu gebelere oranla arttigi, yararl mikrobi-
yotanin fazla kilolu gebelerde azalma egilimi gosterdigi belirlen-
mistir (27). Gebelikte maternal obezitenin etkisini inceleyen bir
galismada, obez gebeliklerde intestinal disbiyozis gelistigi ve
bunun da fetiistin gelisimini olumsuz etkileyebilecek metabolik
dedisimlere neden oldugu gosterilmistir. Diger bir ¢alismada
ise; yuksek yagl diyet ile beslenenlerde bagirsak mikrobiyal
yapisinda bozulma ve cesitliliginde azalma ile bebeklerin ba-
girsak mikrobiyota degisikliklerinin baglantili oldugunu gdste-
rilmistir (28). Ayrica diger calismalardan elde edilen bulgulara
gore; gebelik stiresince ylksek yagl bir diyet ile beslenmenin,
yenidoganin bagisiklik sistemi tizerine uzun siireli etkiler olus-
turabilecegdi ve mikrobiyota yapisinin bozulmasiyla yenidoga-
nin obeziteye ve metabolik hastaliklara daha yatkin olabilece-
§ini belirtilmektedir (17,25).

Maternal ilag Kullaniminin Yenidogan Mikrobiyotasina Et-
kisi

ilag kullanimi hastaliklarin tedavisi, kontrolii ve dnlenmesinde
onemli bir role sahipken, gebe, emziren anne, fetiis ve yeni-
dogan mikrobiyotasinda olumsuz etki ve degisikliklere neden
olabilmektedir (15,33). Ozellikle gebelikte antibiyotik gibi ilagla-
rin uygunsuz kullaniminin, bagirsagin yapisinda bulunan mik-
robiyal gesitliliginin azalmasina yol agtigi, metabolik kapasiteyi
dedistirerek zararli patojenlerin gogalmasi sureglerini igeren
disbiyozise neden oldugu, bunun sonucunda da astim, epilepsi
ve obezite gibi gesitli hastalik riskinde artis yasandigini vurgu-
lanmaktadir. Ayrica literatlirde, gebelikte antibiyotige maruz
kalan bebeklerde obezite gérilme riskinin, bel gevresi ve viicut
yag ylzdesinin 6nemli élclide arttigini gbsteren calismalarda
bulunmaktadir (30). Bu nedenle antibiyotik gibi mikrobiyota
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uzerine gesitli olumsuz etki gosteren ilaglarin fetiistin ya da ye-
nidoganin mikrobiyotasinda ortaya ¢ikartacagi olumsuzluklar
nedeniyle, doktor kontroliinde alinmasi ve dar spektrumlu ter-
cih edilmesi dnerilmektedir. Bu konuda annenin bilgilendirilmesi
ve akilci ilag kullanimi konusunda anneye danigmanlik verilme-
si 6nemlidir (12,34).

Yenidoganda Mikrobiyotanin Olumsuz Yonde Gelismesi ve
Saglik Sorunlari

Mikrobiyotanin yenidogan sagligi, gelisimi, fizyolojisi ve ba-
gisikigi Uzerinde son derece dnemli bir etkiye sahip oldugu,
yenidogan doneminden baslayarak mikrobiyotanin olumsuz
y6nde gelismesinin, tim yasam boyu devam eden birtakim
saglik sorunlarina neden oldugu belirtiimektedir (4,33). Mikro-
biyotasindaki degisimler intrauterin yasamin baslangicindan iti-
baren yenidogani dnemli derece etkilemekte, yenidogan saghg
ve hastaliklarinda 6nemli rol oynamaktadir (13). Ayrica yapilan
calismalar, barsak mikrobiyotasinin beyin nérokimyasini noral,
imman ve endokrin mekanizmalar gibi ¢esitli mekanizmalar yo-
luyla direkt veya indirekt olarak degistirebildigi, barsak mikrobi-
yotasinin konagin metabolizmasini, besin emilimini ve immiin
fonksiyonlarini etkiledigi, bu dengenin bozulmasinin gok ciddi
saglik etkileri olusturabilecegi vurgulamaktadir (18,35,36). Bu
nedenle mikrobiyotanin saglik (zerine etkilerini kanitlamaya
ybnelik yapilan calismalar giin gegtikge artmaktadir. Olumlu
y6nde gelisen mikrobiyota, bagisiklik sisteminin desteklenme-
sinin yani sira beyin faaliyetleri gibi viicut fonksiyonlarinin yeri-
ne getirilmesinde 6nemli roller Gstlenmektedir (18). Dolayisiyla
yenidoganda saglikl bir mikrobiyota, bagisiklik sisteminin glc-
i olmas! ve kommensal mikroorganizmalar ile erken etkilesim
sonucu uzun vadede saglikli bagisiklik gelisimiyle iligkilendi-
riimektedir. Bunun yaninda, yapilan galismalarda, yenidogan
mikrobiyotasinin olumsuz yonde gelismesi ile obezite riski,
bagisiklik sistemi bozuklari, astim, alerji ve immin yetmezlik
riski arasinda iligki oldugu bildirilmistir (32-34). Mikrobiyotanin
konakg! immiin sistemine son derecede 6nemli destek olma-
sina ragmen mikrobiyotadaki anormal degisiklikler neticesinde
gelisen disbiyozis durumunda ise diyabet, inflamatuar hasta-
liklar, metabolik sendrom, irritabl barsak sendromu ve kanser
gelisimi hizlanmaktadir (35,36). Ayrica son zamanlarda yapilan
calismalar, mikrobiyotayi, viral enfeksiyonun karsinogenezi tes-
vik etme kabiliyetini arttirarak veya azaltarak bu dengeyi etkile-
yebilen potansiyel ve kritik bir faktor olarak ortaya koymustur
(34,37).



SONUG VE ONERILER

Son zamanlarda mikrobiyota gesitliligi ve miktarinin dnemini
bildiren galismalarin artmasi, mikrobiyotadaki degisimlerin hem
annenin hem de yenidoganin sagligina etkilerinin anlagiimasi,
mikrobiyotanin islevini, fayda ve zararlarini anlamayi zorunlu
kilmaktadir. Mikrobiyota intrauterin yasamin baslangicindan iti-
baren insan sagligini dnemli derece etkilemektedir. Bu nedenle
yenidoganda yararli mikrobiyota gelisimini etkileyen faktérlerin
Uzerinde durulmasi ve mikrobiyota gelisimini olumsuz etkileyen
faktorlerin ortadan kaldiriimasi gerekmektedir. Ayrica mikrobi-
yotanin yenidogan sagligina etkilerinin degerlendirilmesine yo-
nelik fazla aragtirmaya ihtiya¢ duyulmaktadir. Gebelik, dogum
ve emzirmenin mikrobiyota ile iliskisinin daha ¢ok anlasiimasi,
gelecekteki yasam Kkalitesinin artiriimasi, anne ve yenidogan
sagliginin gelismesi noktasinda yarar saglayacaktir. Toplumun
saghgini gelistirmek igin énemli role sahip olan saglik profes-
yonellerinin prenatal ddnemden baslayarak fetiis ve yenidogan
mikrobiyotasini etkileyecek durumlar tizerinde durmasi, vajinal
normal dogumu destekleyen bir yaklagimin benimsenmesi,
yenidoganin erken dénemde ve en az iki yagina kadar emzi-
riimesinin saglanmasi, kadinlarin akilci ilag kullanimi, saglikli
maternal beslenme ve uygun agirlik kazanimi ile maternal obe-
zitenin dnlenmesine yonelik konularda desteklenmesi saglikli
nesillerin ortaya ¢gikmasinda dnem arz etmektedir.
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