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Cok Diisiik Dogum Agirlikli Prematiire Bebeklerde Erken Dénemde Mortaliteyi Ongérmede Tam Kan Sayimi
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The Role of Complete Blood Count Parameters in Predicting Early Mortality in Very Low Birth Weight Premature Infants

ASLIHAN KOSE CETINKAYA '
MUSTAFA SENOL AKIN '
FATMA NUR SARI"

EVRIM ALYAMAC DiZDAR '

Orcid ID: 0000-0003-0265-0229

Orcid ID: 0000-0003-0055-8277
Orcid ID: 0000-0003-4643-7622

Orcid ID: 0000-0001-8956-0917

1 saglik Bilimleri Universitesi, Ankara Bilkent Sehir Hastanesi, Yenidogan Klinigi, Ankara

0z

Amag:Cok diisik dogum agirlikli (CDDA) premattire bebeklerde sagkalimi dngdrmek ve prog-
nozu belirlemek gok dnemlidir. Bu bebeklerde kisa ve uzun dénem morbiditeleri, mortaliteyi 6n-
gormede cesitli belirtecler arastiriimistir, ancak bunlarin gogunun klinik uygulamalarda kullanimi
kisithdir ya da 6ngorii degeri disiiktir. Bu calismada CDDA bebeklerde erken dénemdeki morta-

liteyi 5ngdren tam kan sayimi parametrelerinin arastirimas| amaglanmistir.

Gereg ve Yontem: Eyliil 2019-Mayis 2021 tarihleri arasinda klinigimizde dogan, gebelik yas
23+0/7 ile 31+6/7 hafta arasindaki prematiire bebekler retrospektif olarak degerlendirildi. Hasta-
larin demografik, klinik 6zellikleri ve laboratuvar sonuglari kaydedildi. Yasamin ik tig gtindi icinde

kaybedilen bebeklerde mortaliteyi 6ngéren faktorler arastirildi.

Bulgular: Calismaya dahil edilen 356 CDDA bebegin 57’si (%16) ilk li¢ giin icerisinde kaybedildi.
Olen hastalarin gebelik haftasi, dogum agirligi ve APGAR skorlari anlamli olarak diisiik, surfak-
tan gereksinimi ve patent duktus arteriozus orani anlamli olarak olarak yiiksek idi. Bu hastalarin
yatista alinan hemogram tetkikinde gekirdekli kirmizi kan hticre (CKKH) sayisi ve delta nétrofil
indeksi (DNI) anlamli olarak yiiksek, nétrofil, monosit ve trombosit sayisi anlamli olarak diigiik
bulundu. Buytik boyanmamis hiicre (LUC) yiizdesi ilk g glinde élen hastalarda daha yiiksek
olmasina ragmen istatistiksel olarak anlamli degildi. ROC analizi sonucuna gére GKKH igin egri
altinda kalan alan (AUC) 0,673 olarak saptandi. Mortaliteyi 6ngérmede esik deger 1,73 (x103/
mm3) olarak bulundu. Cok degiskenli lojistik regresyon analizinde surfaktan gereksinimi, diisik
dogum haftasi, dogum salonunda canlandirma ihtiyaci ve GKKH>1,73 (x103/mm3) mortalite igin

bagimsiz risk faktorleri olarak belirlendi.

Sonug: Bu galismada diisik maliyetli, kolay ulagilabilen tam kan sayimi parametreleri ile DDA
bebeklerde mortalitenin tahmin edilebilecegi belirlendi. Yasamin ilk saatlerindeki yiksek CKKH
sayisl, erken dénemdeki mortalite igin bir risk faktori olabilir.Anahtar kelimeler: Abortus immi-
nens, diistk tehdidi, nétrofil-lenfosit orani (NLR), trombosit-lenfosit orani (PLR), monosit-lenfosit

orani (MLR), sistemik inflamatuar index (SII)

Anahtar kelimeler: Erken mortalite, premattire, gekirdekli kirmizi kan hiicresi, delta nétrofil indek-

si, biylik boyanmamis hiicre ylizdesi

ABSTRACT

Aim :lt is crucial to predict survival and determine prognosis in very low birth weight (VLBW)
premature infants. Various markers have been investigated to predict short and long term morbi-
dities and mortality in these infants, but most of them have limited use in clinical practice or have
low predictive value. In this study, it was aimed to investigate the parameters of complete blood

count that could predict early mortality in VLBW infants.

Materials and Methods: TPremature infants born in a tertiary NICU between September 2019
and May 2021 with 23+0/7-31+6/7 gestational age were evaluated retrospectively. Demograp-
hic, clinical characteristics and laboratory findings of the infants were recorded. Factors predic-

ting mortality in infants who died within the first three days of life were investigated.

Results: Fifty-seven (16%) of 356 VLBW infants included in the study died within the first three
days of life. Gestational age, birth weight and APGAR scores of the infants were significantly
lower and surfactant requirement and incidence of patent ductus arteriosus were significantly
higher who died in the first three days of life. The nucleated red blood cell (NRBC) count and
delta neutrophil index (DNI) of those infants were found to be higher while neutrophil, monocyte
and platelet counts were lower at the time of hospitalization. Although the percentage of large
unstained cells (LUC) was higher, it was not statistically significant. According to the ROC analy-
sis, the area under the curve (AUC) for NRBC was 0.673. The threshold value for predicting
mortality was found to be 1.73(x103/mm3). In the multivariate logistic regression analysis, sur-
factant requirement, lower gestational age, advanced resuscitation requirement in the delivery

room, and NRBC>1.73 (x103/mm3) were determined as independent risk factors for mortality.

Conclusion: In this study, it was determined that mortality in VLBW infants could be predicted
with low-cost, easy-to-reach complete blood count parameters. High NRBC count in the first

hours of life may be a risk factor for early mortality.

Keywords: Early mortality, premature, nucleated red blood cells, delta neutrophil index, large

unstained cells
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Yenidogan bebek 6llimlerinin yaklasik %25'inden prematirite
sorumludur. Prematiire dogumlarin yaklasik %25-30'nu olustu-
ran ¢ok dustk dogum agirlikli (CDDA) (<1500g) bebekler, daha
farkll ve agir seyreden postnatal sorunlari nedeniyle morbidite
ve mortalitesi yiiksek bir grubu olusturmaktadir (1). Ginimiiz-
de perinatal ve neonatal bakimdaki ilerlemeler ve bilgi birikimi-
nin artmasi sayesinde CDDA infantlarin sagkalim oranlarinda
belirgin artis saglanmistir. Preterm dogum riski olan gebelere
antenatal steroid uygulanmasi, respiratuvar distres sendromu-
nun dnlenmesi ve tedavisinde ekzojen surfaktan kullaniimasi,
mekanik ventilasyon tedavisindeki yeni stratejiler ve yenidogan
Unitelerinin ve ekiplerinin artmas! sayesinde prematiire be-
beklerde dnlenebilir 8liim nedenleri azaltilabilmistir (2). Ancak
neonatal mortalite tim gelismekte olan dlkelerde oldugu gibi
ulkemizde de halen dnemli bir sorundur (3).

Yenidogan yogun bakim initelerinde (YYBU) mortalite riski-
nin ve buna neden olabilecek faktdrlerin dnceden belirlenmesi
hem ailenin bilgilendiriimesi hem de erken dénemde mortalite
gibi karsilagilabilecek problemleri dngdrmek agisindan oldukca
onemlidir (3-5). Prematire bebeklerde yasam sansini belirle-
yen en onemli faktorlerin dogum agirligi ve gestasyon haftasi
oldugu bilinmektedir (6). Ancak bu kriterlerin yetersiz kaldigi d-
stintlerek gesitli skorlama sistemleri gelistirilerek kullaniimaya
baslanmigtir (7).
Literatlirde premattirite iliskili morbiditeleri éngérmede tam
kan sayimi parametrelerinin ve hematolojik indekslerin faydali
olabilecegini gosteren ¢alismalar mevcuttur (8-12). Cekirdekli
kirmizi kan htcre (CKKH) sayisinin ise CDDA bebeklerde mor-
taliteyi 6ngordigu (13,14) ve blyime kisithligi olan prematire
yenidoganlarda (¢ giinden fazla yliksek seyretmesi durumun-
da ciddi morbiditeler ile iliskili oldugu g6sterilmistir (15). Eriskin
hastalarda yapilmis kisitl galismalarda buyik boyanmamisg
hiicre (LUC) ylizdesinin disik olmasinin, yogun bakim Gnite-
sine yatis oranlarinda (16,17) ve COVID-19 iligkili 6lim oran-
larinda artis ile iligkili oldugu gosterilmistir (18). Delta nétrofil
indeksinin (DNI) yenidogan déneminde sepsisi dngérebilecegi-
ne iligkin literatirde az sayida ¢alisma mevcuttur (19-21). LUC
yiizdesinin ve DNI'nin ise neonatal mortaliteyi 5ngérmede kul-
lanilabilecek belirtegler olup olmadidina iliskin veri yoktur.

Bu calismada, YYBU'ne yatirilan CDDA bebeklerde erken mor-
talite riskini belirlemede yagsamin ilk giintindeki tam kan sayimi
parametrelerinin belirleyici etkisinin incelenmesi amaglanmistir.
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GEREGC VE YONTEM

Calismamizda Eyliil 2019-Mayis 2021 tarihleri arasinda iglin-
cii basamak YYBU'nde izlenen gebelik yasi 23+0/7 ile 31+6/7
hafta arasindaki prematiire bebekler retrospektif olarak deger-
lendirildi. Kromozomal/konjenital anormallikleri olan bebekler
ve gestasyon haftasi <23 hafta olan bebekler ¢alismaya dahil
edilmedi. Calismaya alinan hastalarin anne yaslari, annede
preeklampsi ya da gestasyonel diyabet varligi, antenatal ste-
roid uygulanmasi, gestasyon haftasi, dogum agirligi, cinsiyeti,
dogum sekli, 1.ve 5.dakika APGAR skorlari, dogum salonunda
canlandirma ihtiyaci, erken neonatal sepsis (ENS), respiratuvar
distres sendromu (RDS), intraventikiiler kanama (iVK), patent
duktus arteriozus (PDA) ve ilk (i¢ guin igindeki mortalite durumu
dosya verilerinden kayit edildi. Yagamin ilk {¢ giniinde (<72
saat) saptanan enfeksiyon, erken neonatal sepsis (ENS) olarak
tanimlandi (22). Kranial ultrasonografi degerlendirmesinde Pa-
pile siniflamasina gére ileri evre (evre =3) IVK kayt edildi (23).

TUm hastalarin yatista bakilan tam kan sayimi parametreleri;
beyaz kire, lenfosit, notrofil, monosit, trombosit, CKKH sayi-
sI, LUC yiizdesi ve DNi degerleri incelendi. CKKH sayisi, LUC
yiizdesi ve DNIi degerleri otomatik hematolojik analizérler ile
degerlendirilen tam kan sayimi parametreleridir. DNi immatiir
granilositlerin oranidir, yiizde seklinde ifade edildi. immatir
grandlositler miyelosit, promiyelosit, myeloblast ve metamiyelo-
sitleri kapsar. LUC; peroksidaz negatif biylk aktive lenfositleri
gosterir.

Calismamizda yagsamin ilk d¢ glnu icinde kaybedilen bebekler-
de mortaliteyi dngdren faktorler arastirildi.

istatiksel Analiz

Istatistiksel analiz icin Statistical Package for Social Sciences,
version 15, Inc, USA paket programi kullanildi. Degiskenlerin
normal dagilima uygunlugu agisindan degerlendiriimesi igin
Kolmogorov Smirnov ve Shapiro-Wilk testi kullanildi. Normal
dagiim gésteren devamli degiskenler ortalama + standart sap-
ma, normal dagiim gdstermeyen degiskenler ortanca (IQR)
ve kategorik degiskenler ise siklik ve yiizde olarak ifade edildi.
Parametrik veriler; Student’s t-testi ve paired t-testi ile, para-
metrik olmayan veriler; ki-kare testi ve Mann Whitney U testi
ile analiz edildi. Kategorik degiskenlerin degerlendirmesi igin
Fisher's Exact test ya da Pearson’s chi-square test uygulandi.
Sturekli degiskenler igin bir t-testi ya da Mann-Whitney U testi
uygulandi. Prematire bebeklerde mortaliteyi tahmin etmek igin
CKKH sayisinin optimal esik degderini, duyarliigini ve 6zgulld-



§uni gbstermek icin receiver operating characteristic (ROC) analizi yapildi ve egri altinda kalan alan (AUC) hesaplandi. Elde

edilen p degeri <0,05 ise istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen 356 CDDA bebegin 57'si (%16) ilk ii¢ giin igerisinde kaybedildi. ilk ti¢ giin igerisinde kaybedilen ve yasayan
bebeklerin sirasiyla ortanca (IQR) gestasyonel yas 26 (24-27) ve 29 (27-30) hafta, dogum agirligi 700 (560-865) ve 1250 (870-

1530) gramdi. Hastalarin demografik ve klinik 6zellikleri Tablo 1've Tablo 2'de gésterilmistir.

Tablo 1. Hastalarin demografik dzellikleri

Mortalite (+) Mortalite (-)

n=57 n=299 P
Dogum agirligi, gram* 700 (560-865) 1250 (870-1530) <0,001
Gestasyonel yas, hafta* 26 (24-27) 29 (27-30) <0,001
Sezaryen dogum, n(%) 51 (89,5) 264 (88,3) 0,79
1.dakika APGAR skoru* 3 (2-4) 5 (4-6) <0,001
5.dakika APGAR skoru* 5 (4-6) 7 (6-8) <0,001
Erkek cinsiyet, n(%) 34 (59,6) 164 (54,8) 0,50
Anne yas! * 30 (26-34) 29 (24-35) 0,54
Antenatal steroid, n(%) 49 (86) 240 (80,3) 0,31
Annede preeklampsi, n(%) 16 (28,1) 46 (15,4) 0,021
Annede gestasyonel diyabet,n(%) 0(0) 7(2,4) 0,24

*ortanca (IQR)
Tablo 2. Hastalarin klinik 6zellikleri
Mortalite (+) Mortalite (-)
n=57 n=299 P

Dogumda ileri canlandirma ihtiyaci 7(12,3) 6(2) <0,001
RDS 52(91,2) 151 (50,5) <0,001
PDA 16 (61,5) 122 (41,5) 0,048
ENS 18 (35,3) 68 (22,7) 0,054
iVK (evre=3) 3(12,5) 30(10,2) 0,60

ENS; erken neonatal sepsis, IVK; intraventrikiiler kanama, RDS; respiratuvar distres sendromu, PDA; patent duktus arteriozus
Tum veriler n(%) olarak verildi

ilk ti¢ glinde kaybedilen bebeklerin gebelik haftasi, dogum agirligi ve APGAR skorlari anlamli olarak diisiik, surfaktan gereksinimi
ve PDAw sikligi anlamli olarak yiiksek bulundu. ik ti¢ giinde mortalite saptanan ve saptanmayan hastalarin yatista alinan tam kan
sayimi parametreleri Tablo 3'de gosterilmistir.

Tablo 3. Hastalarin yatis tam kan sayimi parametreleri

Mortalite (+) Mortalite (-)
n=57 n=299 P
Beyaz kiire (x10°/L)* 6,42 (4,79-9,80) 7,36 (5,01-10,35) 0,359
Lenfosit (x10°/L)* 3,71 (2,51-4,77) 3,17 (2,29-4,45) 0,164
Nétrofil (x10°/L)* 1,88 (0,78-3,06) 2,28 (1,22-4,14) 0,013
Monosit (x10%/L)* 0,46 (0,25-0,76) 0,57 (0,38-0,92) 0,026
Trombosit (x10%/L)* 200 (138-257) 228 (160-295) 0,014
CKKH (x103/mm?3)* 3,34 (1,24-8,30) 1,40 (0,66-2,61) <0,001
LUC (%) 5,8 (3,2-11,1) 4,2 (2,5-7,3) 0,054
DNI (%) 3(1-7,4) 1,3 (0,5-5,5) 0,019

CKKH; Cekirdekli kirmizi kan hticresi, DNI; Delta notrofil indeksi, LUC; biiylik boyanmamis hiicre
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ilk ¢ giinde mortalite saptanan hastalarin CKKH sayisi ve
DNi anlamli olarak yiiksek, notrofil, monosit ve trombosit sayisi
anlamli olarak diisik bulundu. LUC yuzdesi ilk (ig giinde kay-
bedilen hastalarda daha yliksek olmasina ragmen istatistiksel
olarak anlamli degildi.

Mortaliteyi 6ngoren CKKH sayisi igin yapilan ROC analizi so-
nucuna gore esik deger 1,73 (x103/mm3) (AUC: 0,673) olarak
bulundu (Sekil 1).

Duyarkii

04 ‘ - 1

1-0z2g0Nak

Cok degiskenli lojistik regresyon analizinde surfaktan gereksi-
nimi, diistik dogum haftasi, dogum salonunda canlandirma ihti-
yaci ve GKKH>1,73 (x103/mm3) erken mortalite icin bagimsiz
risk faktorleri olarak belirlendi (Tablo 4).

Tablo 4. ik (i¢ giinde mortalite gelisimi icin bagimsiz risk fak-

torleri
OR %95 Glven araligi p
RDS 4,05 1,46-11,19 0,007
Gestasyon haftasi 0,69 0,60-0,80 <0,001
Pogumda ileri canlandirma 3,71 1,01-13,65 0,048
ihtiyaci
CKKH>1,73 (x103/mm?3) 2,14 1,11-4,16 0,024

CKKH; Cekirdekli kirmizi kan hcresi, RDS; respiratuvar distres sendromu

TARTISMA

Calismamizda CDDA bebeklerde surfaktan gereksinimi, du-
stik gestasyon haftasi, dogumda ileri canlandirma ihtiyaci ve
CKKH>1,73 (x103/mm3) olmasi erken mortalite igin risk fak-
torleri olarak bulundu. Erken dénemde kaybedilen hastalarda
CKKH sayisi ve DNi yiiksek, nétrofil, monosit ve trombosit sa-
yisinin diistk oldugu saptandi.

Premattire bebeklerde morbiditeleri ve mortaliteyi belirleyen en
onemli faktorler diisik gestasyon haftasi ve dogum agirligidir.
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Gestasyon haftasi ve dogum ag@irligi azaldikga prematdrite ilis-
kili morbiditeler ve mortalite oranlari artacagindan, esas hedef
prematire dogumlari engellemek olmalidir (24). Calismami-
zin sonuglarinda ilk g ginde yani erken donemde mortalite
saptanan bebeklerin gestasyon haftasi ve dogum agirlig1 daha
dustk, dogumda ileri canlandirma ihtiyaci, RDS ve PDA siklig
daha yuksek bulunmustur.

Yenidogan yogun bakim (nitesinde izlenen bebeklerin klinik
seyrinin ve mortalitenin éngdriilmesi zordur. Neonatal morta-
liteyi ongdrmek icin belli kriterlere gore hesaplanan neonatal
mortalite skorlar gelistirilmistir (7). Ozellikle mortalite riski yiik-
sek olan dogum haftasi 32 hafta alti ve dogum agirigi 1500
gramin altindaki CDDA yenidoganlarda Clinical Risk Index for
Babies (CRIB) ve tim yenidoganlara uygulanabilen Score for
Neonatal Acute Physiology-Perinatal Extension (SNAP-PE)
skorlama sisteminin daha gelistirilmis formu olan SNAP-PE-II
kullaniimaktadir (25-27). Bu skorlama yontemleri dogumdan
sonraki ilk 12 saat i¢inde hastalarin ciddiyetini degerlendirmek
icin kullanilir ve prognoz hakkinda klinisyenlere yardimci olabi-
lir. Ancak bu skorlama yéntemlerinin birgok parametreye sahip
olmasi uygulanabilirligini zorlastirmaktadir. Giincel yapilan bir
meta-analizde CDDA prematlre bebeklerde mortaliteyi dngor-
mede alti neonatal mortalite skoru, gestasyon haftasi ve dogum
agirhgr karsilastirimis, CRIB ve SNAP-PE II'nin taburculuk
oncesi mortaliteyi belilemede en gugll, gestasyon haftasi ve
dogum agiriginin en zayif belirtecler oldugu bulunmusgtur. An-
cak calismalardaki heterojenite nedeniyle dederlendirilmis olan
belirteglerin taburculuk 6ncesi mortaliteyi tahmin etmede kesin
ayrim yapamadigi ve daha kesin bir hastalik siddeti skoruna
ihtiyag duyuldugu belirtilmistir (28). Bu skorlama yontemlerinde
kan gazi dederlendirmesi disinda laboratuvar tetkiki kullaniima-
maktadir.

Glinim(izde prematiire bebeklerde kisa ve uzun dénemde kar-
silagabilecekleri morbiditeleri 6ngérmede ok cesitli belirtecler
aragtirimaktadir ancak bu yontemlerin birgogunun klinik pra-
tikte kullanimi hem maliyet, hem de guvenilirlik gibi nedenlerle
miimkiin degildir. Her YYBU'nde rutin kullanilan maliyeti diisiik,
basit ve degerlendiriimesi kolay olan tam kan sayimi paramet-
relerinin ve indekslerinin literatiirde prematrite iligkili morbidi-
teleri Gngdrmede faydali olabilecedi gdsterilmistir (8-12). Tam
kan sayiminda dl¢llen ancak klinik pratikte sik kullanmadigimiz
CKKH sayisi, LUC ve DNi ile ilgili calismalar ise kisitlidir.

CKKH'ler saglikli gocuk, adolesan ve erigkinlerin dolagiminda
cok nadiren bulunmasina ragmen, prematirelerde, intraute-
rin blyime kisitliigr olan ve fetal distrese maruz kalmis term



bebeklerin periferik dolasiminda siklikla tespit edilirler (29-31).
Perinatal siregte gelisen doku hipoksisi, eritropoetin (EPO)
duzeyinde artisa neden olur, bu da fetal hematopoetik siste-
mi uyararak kemik iliginden normoblastlarin periferik dolagima
gegisi ile CKKH sayisinin artmasina neden olur (13). Calisma-
larda nekrotizan enterokolit (32), ciddi intraventrikiler kanama
(32-34), serebral palsi, periventrikiller l6komalazi (35,36) ve
mortalite (32) gibi olumsuz perinatal sonuglar ile artmig CKKH
sayisl arasinda iliski oldugu gdsterilmistir. Gestasyon haftasi
<32 hafta, dogum agirigi <1500 gram olan 438 yenidoganin
degerlendirildigi bir ¢calismada postnatal 2 ile 5. glin arasinda
CKKH sayisindaki artisin mortalite icin bagimsiz risk faktorl
oldugu, ciddi IVK ve prematiire retinopatisi igin miidahale gere-
ken bebeklerde CKKH sayisinin anlamli olarak yiksek oldugu
gosterilmistir (13). ntrauterin biyiime kisitliligi olan gestasyon
haftasi <34 hafta olan 176 yenidoganin degerlendirildigi baska
bir galismada ise CKKH sayisinin postnatal 3. giinden sonra
yiksek seyretmesi durumunda ciddi morbiditeler ile iliskili oldu-
gu gosterilmistir (15). Biz de galismamizda CDDA prematire-
lerde yatista alinan tam kan sayimindaki CKKH sayisinin erken
mortaliteyi predikte edebilecegini gosterdik. Erken donemde
alinan tam kan sayimindan elde edilen bu parametrelerin, uzun
donem etkisini degerlendirmek ¢ok sayida faktorden etkilenen
prematiire morbiditeleri igin oldukga zordur. CKKH sayisinin
prematUrite, hemolitik hastaliklar, intrauterin gelisme geriligi,
maternal diyabet, preeklampsi ve perinatal asfiksi gibi ¢ok sayi-
da faktorden etkilendigi de bilinmektedir.

LUC yiizdesi rutinde ¢alisilan tam kan sayimi parametrele-
rinden birisidir, aktive lenfositleri ve peroksidaz negatif hiic-
releri yansitir. Literatirde erigkin yas grubunda yapiimis az
sayida galismada LUC yiizdesinin enfeksiyonlarin ayirici tani-
sinda veya prognozu hakkinda yol gosterebilecegi gosterilmistir
(17,37,38). Eriskin yas grubunda yapilan baska bir ¢alismada
LUC degerinin hastanede yatan hastalarda diger hematolojik
parametrelerle birlikte kullanildiginda mortaliteyi predikte etme
guclni arttirdigini gostermistir. Dlstik LUC yiizdesinin mutlak
lenfosit sayisinda diiss ile iliskili oldugu dlisinilmis ancak art-
mis mortalite ile arasindaki iligkiyi agiklayan net bir mekanizma
olmadigi belirtimistir (16). Bastug ve ark.'nin yaptigi ¢alismada
COVID-19 enfeksiyonu nedeniyle hastaneye yatirilan erigkin
hastalar degerlendirilmis, yogun bakim ihtiyaci olanlarda LUC
degeri daha dlstk bulunmus ve disik LUC ylzdesinin, artmis
D-dimer, C-reaktif protein ve nétrofil-lenfosit oraninin hastaligin
siddeti ile iliskili oldugu gOsterilmistir (17).

Hiperinflamasyon lenfosit apopitozisini indiikler (39,40) ve len-
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fosit sayisinin azalmasina neden olur. LUC aktive lenfositleri
yansittigindan yukaridaki galismalardaki gibi inflamasyonla gi-
den durumlarda LUC ylzdesinin azalmasi beklenebilir. Biz ¢a-
lismamizda erken donemde mortalite saptanan CDDA bebek-
lerde LUC yiizdesini ve lenfosit sayisini istatiksel olarak anlamli
olmasa da daha yliksek bulduk. Literatiirde yenidogan déne-
minde LUC yuzdesini degerlendiren bir ¢alisma olmadigi igin
karsilastirma yapamasak da, eriskin donemden farkli olarak
LUC ylzdesinin mortalite saptanan grupta daha yiiksek oldu-
gunun bulunmasi, yenidoganlarin 6zellikle de CDDA prematiire
bebeklerin fizyolojisinin ve kemik iligi cevabinin erigkinlerden
cok farkli olmasi ile iligkili olabilir.

DNi dolagimdaki immatiir graniilositlerin nétrofil sayisina ora-
nini gbsteren, ek kan alimina ihtiya¢ duyulmadan tam kan
sayiminda caligilan bir parametredir (41). Siklikla gocukluk ve
eriskin yas grubunda sepsis, menenijit, peritonit, idrar yolu en-
feksiyonu, pnémoni gibi enfeksiyon durumlarinda degerlendiril-
mistir (19). Yenidogan bebeklerde yapilan az sayida galismada
DNi'nin sepsis tanisinda, takibinde ve sepsis iligkili mortaliteyi
ongormede faydali olabilecedi gosterilmistir (19-21). Biz calis-
mamizda erken ddnemde mortalite saptadigimiz CDDA bebek-
lerde DNI'nin anlamli olarak yiiksek oldugunu bulduk. Bu da
mortalite saptanan bebeklerin daha diiglik gestasyon haftasina
sahip olmasi ile iligkilendirilebilir.

LUC yiizdesinin ve DNi'nin neonatal mortaliteyi éngérmede kul-
lanilabilecek belirtegler olup olmadigina iligkin literatlirde veri
yoktur, calismamiz CDDA bebeklerde mortaliteyi dngérmede
bu iki parametrenin degerlendirildigi ilk ¢alismadir. Bu nedenle
calismamizin sonuglarinin literatire dnemli katki saglayabile-
cegini disindyoruz. Calismamizin kisitliliklari; retrospektif ol-
masi ve tek merkezde yapilmasidir.

Yenidoganlarda hematolojik parametreler igin referans ara-
liklari dogum aninda, dogum sonrasi postnatal glinlerde ve
gestasyonel haftaya gore farkliliklar gostermektedir. Tam kan
sayimi parametrelerinin referans degerlerinin olusturulmast igin
cok sayida ¢alismadan faydalanilir. Ancak referans degerlerini
olugturmak, alinan 6rneklerin hem saglikli hem de hasta ye-
nidoganlardan ve farkli zamanlarda alinmasi nedeniyle kolay
degildir. Bizim ¢alismamiz da orneklerin CDDA bebeklerden
alinmig olmasi sebebiyle 6zel bir grubu temsil etmesi agisindan
dnemlidir.

Calismamizda CDDA bebeklerde dlisik maliyetli, kolay ulagi-
labilen tam kan sayimi parametrelerinin diger risk faktdrleriyle
birlikte degerlendirildiginde mortalitenin dngérilmesinde faydali
olacagini diisinmekteyiz.
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Prematdrite iligkili morbiditeleri ve mortaliteyi 6ngérmede kulla-
nilan belirteclerin maliyet ve guvenilirliklerinin kanitianmasi igin
halen genis ¢alismalara ihtiyag duyulmaktadir.
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Amag: COVID-19 tanili gebelerde hastaligin siddetine gére plasental patolojileri degerlendirmeyi

amagladik.

Geregler ve yontem: Bu retrospekif calisma Nisan 2020 ile Subat 2023 tarihleri arasinda iiglincii
basamak bir merkezde gerceklestirildi. SARS-CoV-2 pozitif olan 3. trimesterdaki 125 gebenin
plasentasi incelendi. Plasental patolojiler modifiye edilmis Amsterdam kriterlerine gore sinif-
landirildi. 104 hasta siddetli olmayan COVID-19 hastalarindan, 21 hasta ise siddetii COVID-19
hastalarindan olusturularak 2 gruba ayrildi. Hastaligin siddetine gore plasental patoloji sonuglari

karsilastirildi.

Bulgular: MVM (maternal vaskiiler malpergtizyon) ve FVM (fetal vaskiler malperfiizyon) pato-
lojileri siddetli olmayan grupta 90.4% ve 45.2% olarak izlendi. Siddetli COVID-19 grubunda ise
71.4% ve 19% ile anlamli olarak daha diisiik izlendi (sirasiyla p=0.018 ve p=0.026). Siddetli
grupta gecikmis villdz olgunlasma (GVO) orani 9.5% olarak izlenirken, siddetli olmayan grupta
1% olarak izlendi ve bu istatistiksel olarak anlamliydi (p=0.019). Inflamatuar patolojiler ve diger
patolojik bulgular her iki grupta benzer izlendi. Yogun bakim iinitesine kabul (YBU), eslik eden
maternal hastalik, dogum sonrasi komplikasyon siddetli grupta istatistiksel anlamli olarak daha
yliksek izlendi (p<0.05).

Sonug: MVM ve FVM lezyonlari siddetli olmayan SARS-CoV-2 hastalarinda daha yiiksek oranda
izlenirken GVO lezyonlari ve normal plasentalar siddetli grupta daha fazla izlendi. SARS-CoV-2
hastalarinda hastaligin siddetine gére farkli plasenta patolojilerinin bulunmasi, hastaligin akut

veya kronik seyri ile iligkilendirilebilir.

Anahtar Kelimeler: plasental patoloji, SARS-CoV-2, retroplasental hematom

ABSTRACT

Aims: To evaluate the placental pathologies of pregnant women diagnosed with COVID-19 ac-

cording to disease severity.

Materials and method: This retrospective study was conducted at a tertiary center between April
2020 and February 2023. The placentas of 125 pregnant women in their third trimester who were
positive for SARS-CoV-2 were examined. Placental pathologies were classified according to the
modified Amsterdam criteria. According to the disease severity, the patients were divided into
two groups: non-severe COVID-19 (n=104) and severe COVID-19 (n=21). Placental pathology

results were compared between the two groups.

Results: The rates of maternal vascular malperfusion (MVM) and fetal vascular malperfusion
(FVM) were 90.4% and 45.2% in the non-severe COVID-19 group. Whereas it was significantly
lower at 71.4% and 19% in the severe COVID-19 group (p=0.018 and p=0.026, respectively).
The rate of delayed villous maturation (DVM) was 9.5% in the severe COVID-19 group and 1%
in the non-severe COVID-19 group, indicating a statistically significant difference (p=0.019). Inf-
lammatory pathologies and other pathological findings were similar between the two groups. In-
tensive care unit (ICU) admission, presence of accompanying maternal diseases, and postpar-

tum complications were statistically significantly higher in the severe COVID-19 group (p<0.05).

Conclusion: Whereas MVM and FVM lesions were observed at a higher rate in patients with
non-severe COVID-19, DVM lesions and normal placentas were more common in those with
severe COVID-19. The presence of different placental pathologies in SARS-CoV-2 patients ac-
cording to the severity of the disease may be associated with the acute or chronic course of

the disease.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was
declared a global pandemic by the World Health Organization
(WHO) in March 2010 (1). SARS-CoV-2 is a novel coronavirus
that can cause serious global health problems in pregnant wo-
men (2). SARS-CoV-2 infection during pregnancy is associated
with numerous adverse pregnancy outcomes, including preec-
lampsia, preterm birth, and stillbirth, particularly in those with
the clinically severe form of the disease (3).

Severe COVID-19, in particular, causes persistent hypoxia that
results in the development of preeclampsia, fetal growth rest-
riction (FGR), and stillbirth in pregnant women. As the mater-
nal-fetal interface, the placenta not only plays an important role
in protecting the fetus from infections but can also be affected
by maternal diseases (4). Therefore, the placenta is like a diary
of pregnancy, with its histopathological examination providing
valuable information concerning the health of both the mother
and the fetus (5). Although COVID-19 is primarily an infection
of the respiratory tract, viremia is detected in up to 40% of CO-
VID-19 cases, leading to extrapulmonary manifestations that
involve multiple organs, including the placenta (6).

Studies have shown that women with the SARS-CoV-2 infecti-
on have an increased risk of placental lesions due to hypoper-
fusion and inflammation (7). The potential association between
SARS-CoV-2 and impaired placental function is very important,
since it can lead to fetal decompensation and an increased
risk of perinatal mortality and morbidity (8). Although there are
many studies examining the placenta of SARS-CoV-2-positive
patients, there is no known placental finding specific to the di-
sease (9).

In this study, we aimed to evaluate placental pathologies and
perinatal outcomes in patients with COVID-19 according to di-
sease severity.

MATERIAL AND METHODS

Ethics Committee Approval

This retrospective cohort study was conducted at a tertiary
center between April 2020 and February 2023. The study was
approved by Medical Research Ethics Unit and carried out in
accordance with the tenets of the Declaration of Helsinki (E2-
23-3584).

Study design and population

1976

The primary endpoint of the study was placental pathologies
in SARS-CoV-2-positive patients according to disease severity.
The second endpoint was the relationship between placental
pathology results and perinatal outcomes.

Due to the SARS-CoV-2 testing protocol being universally app-
lied during the study period, the real-time polymerase chain
reaction (RT-PCR) test for SARS-CoV-2 was performed in all
pregnant women at the time of their hospitalization (10). The
diagnosis of COVID-19 was made based on a positive RT-PCR
test result from combined oropharyngeal and nasopharyngeal
swab samples. Severe COVID-19 was defined as the presence
of dyspnea, a respiratory rate of 30 or more per minute, an
oxygen saturation of 93% or less in room air, or findings consis-
tent with pneumonia. Non-severe COVID-19 was accepted as
a positive RT-PCR result for SARS-CoV-2 without severe signs
and symptoms (11).

The study group consisted of 125 participants selected from
SARS-CoV-2-positive pregnant women according to the RT-
PCR test. According to disease severity, the patients were divi-
ded into two groups: non-severe (n = 104) and severe (n = 21)
COVID-19. The demographic data, clinical features, obstetric
histories, pregnancy outcomes, and placental pathologies of
the patients were obtained from the hospital information system
and patient files and recorded in a case report form.

The placentas of SARS-CoV-2-positive patients were sent for
pathology evaluation at the discretion of the obstetricians. Pla-
cental histopathological findings observed more than once in
patients were categorized separately. PCR samples were not
taken from the placentas for the diagnosis of COVID-19. Multip-
le pregnancies, patients with known fetal anomalies, and those
whose placentas were not histopathologically examined were
excluded from the study.

Histopathological examination and data collection

The Amsterdam Placental Workshop Group Consensus Sta-
tement on Sampling and Definitions of Placental Lesions was
used to define placental pathologies. Accordingly, the histopat-
hological results were grouped into six categories, and umbi-
lical cord abnormalities were also evaluated as the seventh
category (12, 13):

1. Maternal vascular malperfusion (MVM), including placental
infarction, syncytial knots, perivillous and intervillous fibrin de-
position, subchorionic, retroplacental and intervillous hemorr-
hage, and placental necrosis.

2. Fetal vascular malperfusion (FVM), including submembra-
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nous hemorrhage, chorangiosis, calcifications, and degenera-
tive changes.

3. Delayed villous maturation (DVM).

4. Inflammatory pathologies, including acute and chronic su-
bchorionitis, chorioamnionitis, acute villitis, intervillositis, and
deciduitis.

5. Other pathological findings, such as subamniotic cysts, me-
conium, and villous edema.

6. A normal placenta with no pathological finding

7. Umbilical cord abnormalities, including hydropic degenerati-
on and a single umbilical artery

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) versi-
on 22.0 (IBM Corp., Armonk, NY, USA) was used to enter and
analyze the data. The Kolmogorov-Smirnov test was conducted
to determine whether the data conformed to a normal distribu-
tion. The Mann-Whitney U test was used for the variables that
did not show a normal distribution (non-parametric) between
the two groups. The chi-square test was undertaken for the
comparison of categorical variables. P < 0.05 was considered
statistically significant.

RESULTS

The sample consisted of a total of 125 SARS-CoV-2-positive
pregnant women who gave birth in our hospital and underwent
a placental examination over the study period. Of these women,
104 had non-severe COVID-19 and 21 had severe COVID-19.
Table 1 presents the demographic characteristics, clinical cha-
racteristics, and perinatal outcomes of all participants. Age,
body mass index, gravida, parity, intrauterine fetal death, and
placental weight were similar between the severe and non-se-
vere COVID-19 groups. Maternal oxygen saturation, week of
birth, fetal birth weight, and first- and fifth-minute APGAR sco-
res were statistically significantly lower in the severe COVID-19
group (p < 0.05). The length of hospital stays, intensive care
unit admission, presence of accompanying maternal diseases,
and postpartum complications were statistically significant-
ly higher in the severe COVID-19 group (p < 0.05). The rate
of cesarean section was also significantly higher in the seve-
re COVID-19 group than in the non-severe COVID-19 group
(85.7% and 52.9%, respectively, p = 0.005). Concerning labor
indications, the initiation of labor due to maternal reasons was
observed at a rate of 47.6% in the severe COVID-19 group and
2.9% in the non-severe COVID-19 group (p < 0.001).
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Table 1. Comparison of the study groups in terms of demograp-
hic characteristics, clinical features, and perinatal outcomes.

Non-severe Severe

COVID-19 COVID-19 |P value

(n=104) (n=21)
Maternal age (years) 30 (8.5) 35(10.5) 0.473
BMI (kg/m?) 294 (4.2) 28.6 (4.75) 10.237
Gravida 2 (1.5) 2 (1) 0.777
Parity 1(2) 1(2) 0.169
COVID-19 diagnosis (day)* |5 (5.5) 5(6) 0.309
Oxygen saturation™* 97 (1) 89 (3.5) <0.001
Week of birth 37 (4.5) 35 (6) <0.001
Delivery type, n (%)
Cesarean section 55 (52.9%) 18 (85.7%) |0.005
Vaginal delivery 49 (47.1%) 3 (14.3%)
Delivery indications, n (%)
Maternal 3(2.9%) 10 (47.6%) |<0.001
Obstetric 101 (97.1%) 11 (52.4%)
Length of hospital stay (day) |2 (2) 8 (11.5) <0.001
ICU admission, n (%) 1 (1%) 10 (47.6%) |<0.001
Maternal disease, n (%) 22 (21.2%) 7 (33.3%) |<0.001
Postpartum complications,

3(2.9%) 10 (47.6%) |<0.001
n (%)
Fetal birth weight (g) 2900 (1085) 2270 (1470) | 0.004
First-minute APGAR score |8 (1) 7(4) 0.005
Fifth-minute APGAR score |9 (0.5) 9(3.5) 0.003
NICU admission, n (%) 18 (17.3) 13 (61.9) <0.001
Intrauterine fetal death, n (%) | 8 (7.7) 2(9.5) 0.778
Placental weight (g) 540 (165.5) 540 (238) 10.453

Data presented as median (interquartile range) or count (percentage). P <0.05
accepted as statistically significant.

(BMI: body mass index, kg: kilogram, m*: square meters, ICU: intensive care
unit, g: gram, NICU: neonatal intensive care unit)

“Time elapsed since COVID-19 diagnosis.

“Maternal oxygen saturation at the time of presentation to the hospital.

The placental pathology results of the severe and non-severe
COVID-19 groups are given in Table 2.



Table 2. Comparison of the study groups in terms of placental
pathologies.

Non-severe Severe

COVID-19 COVID-19 [P value

(n=104) (n=21)
Maternal vascular malperfusion, | 94 (90.4%) 15 (71.4%) 0.018
n (n/o)
Placental infarction 31 (29.8%) 5(23.8%) 0.580
Syncytial knots 28 (26.9%) 4 (19%) 0.451
Perivillous fibrin deposition 78 (75%) 13 (61.9%) 0.219
Subchorionic hemorrhage 4 (3.8%) 1(4.8%) 0.845
Intervillous fibrin deposition 6 (5.8%) 1 (4.8%) 0.855
Retroplacental hemorrhage 0(0) 1 (4.8%) 0.025
Placental necrosis 12 (11.5%) 1 (4.8%) 0.353
Intervillous hemorrhage 69 (66.3%) 13 (61.9%) 0.696
Fetal vascular malperfusion, 47 (45.2%) 4 (19%) 0.026
n (“/o)
Submembranous hemorrhage 9 (8.7%) 0(0) 0.162
Chorangiosis 8(7.7%) 0(0) 0.189
Calcification 33 (31.7%) 4 (19%) 0.245
Degenerative changes 4 (3.8%) 0(0) 0.361
Delayed villous maturation, n

1 (1%) 2 (9.5%) 0.019
(%)
Inflammatory pathologies, 18 (17.3%) 5 (19%) 0,849
n (“/0)
Acute subchorionitis 9 (8.7%) 4 (19%) 0.155
Chorioamnionitis 3(2.9%) 0(0) 0.431
Acute villitis 2 (1.9%) 0(0) 0.522
Chronic subchorionitis 3 (2.9%) 0(0) 0.431
Intervillositis 3(2.9%) 0(0) 0.431
Deciduitis 1 (1%) 1(4.8) 0.206
No pathology (normal), n (%) 1 (1%) 3 (14.3%) 0.002
Other placental findings, 9 (8.7%) 1 (4.8%) 0.549
n (%)
Subamniotic cyst 1 (1%) 0(0) 0.652
Meconium 2 (1.9%) 0(0) 0.522
Villous edema 6 (5.8%) 1 (4.8%) 0.855
Umbilical cord abnormalities, 4(3.8%) 3 (14.3%) 0.058
n (%)
Hydropic degeneration 3 (2.9%) 2 (9.5%) 0.157
Single umbilical artery 1(1%) 1(4.8%) 0.206

1978

Data presented as count (percentage). P < 0.05 accepted as
statistically significant.

Placental histopathological findings observed more than once
in patients were categorized separately.

The rates of MVM and FVM were statistically significantly hi-
gher in the non-severe COVID-19 group (p = 0.018 and p =
0.026, respectively). In the severe COVID-19 group, the rate of
DVM was 9.5%, which was statistically significantly higher than
that of the non-severe COVID-19 group (1%) (p = 0.019). The
rate of patients with normal placental pathology results was
14.3% in the severe COVID-19 group and 1% in the non-se-
vere COVID-19 group (p = 0.002). Inflammatory pathologies
and other pathological findings were similar between the two
groups. When the subcategories of placental histopathological
findings were examined, while retroplacental hematoma was
more common in the severe COVID-19 group (p=0.025), the
other placental histopathological findings were similar between
the two groups. Additionally, umbilical cord abnormalities were
observed at a higher rate in the severe COVID-19 group, but
the difference was not statistically significant (p = 0.058).

CONCLUSION

This study evaluated placental pathologies of patients diagno-
sed with COVID-19 according to disease severity. The results
showed that the MVM and FVM pathologies were more com-
mon in the non-severe COVID-19 group, whereas villous ma-
turation loss and normal placentas were more common in the
severe COVID-19 group. It was determined that inflammatory
pathologies and other pathological findings did not significantly
differ according to the severity of COVID-19. When the sub-
categories of placental pathology findings were examined, the
patients with severe COVID-19 had a significantly higher rate of
retroplacental hemorrhage, while the remaining findings were
similar between the two groups.

Placental pathologies can sometimes indicate a process requ-
iring immediate treatment or provide information to explain fin-
dings in the antepartum and peripartum periods. Another impor-
tant role of these pathologies is to reveal underlying processes
that may explain long-term adverse outcomes for the fetus and
mother (14). Placental pathologies can result from abnormali-
ties in one of the three vascular compartments of pregnancy,
namely the maternal circulation, the fetal circulation, and the
placental parenchyma itself (15). Microorganisms can infect the
placenta through either the transvaginal or hematogenous rou-
te due to disrupted placental integrity or an impaired immune
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system (16). Nevertheless, the findings of some studies did not
reveal any evidence of vertical transmission of SARS-CoV-2 in
early pregnancy (17). Placental pathologies in maternal CO-
VID-19 disease can be attributed to the systemic, localized, or
direct effect of SARS-COV-2 on the placenta (18).

In the literature, it has been debated whether maternal SARS-
CoV-2 infection affects pregnancy outcomes or placental his-
topathologies (19). A systemic review and meta-analysis of
42 studies found that COVID-19 disease was associated with
poor perinatal outcomes, such as preterm birth, low fetal birth
weight, and neonatal intensive care unit admission (20). The
mechanisms involved in poor pregnancy outcomes in women
infected with SARS-CoV-2 were considered to be virus-indu-
ced chronic inflammation, chronic virus presence in the uterine
bed, or abnormal angiogenesis of the local uterine/placental
microenvironment (21). Although the initial examinations of the
placentas of SARS-CoV-2-positive women showed evidence of
vascular lesions and thrombosis, there are conflicting reports
concerning whether such lesions occur on the fetal or maternal
side of the placenta (22). A study investigating placental pat-
hologies associated with COVID-19 reported that the placental
histopathology results of women who were PCR-positive for
SARS-CoV-2 in their third trimester did not significantly differ
from those of PCR-negative controls at a similar gestational
age (23). We also wanted to evaluate placental pathologies in
COVID-19 patients according to the severity of the disease.

In a systemic review and meta-analysis of 56 studies repor-
ting placental pathologies in pregnant women with the SARS-
CoV-2 infection, the histopathological result was MVM in 30.7%
of the patients, FVM in 27.1%, acute inflammation in 22.7%,
and chronic inflammation in 25.7%. Similar results were found
in the subgroup analyses performed based on the presence of
maternal symptoms or high-risk pregnancy (24). In another me-
ta-analysis comparing 699 SARS-CoV-2-positive pregnant wo-
men and 18,326 SARS-CoV-2-negative controls, no significant
difference was observed between the groups in terms of MVM,
FVM, and inflammatory pathologies (25). We observed a higher
rate of MVM pathologies in COVID-19 patients in this study.

MVM reflects structural changes caused by an impaired ma-
ternal blood supply to the feto-placental unit (21). MVM patho-
logies are associated with important clinical sequelae, such as
preterm birth, fetal growth retardation, and fetal death. Maternal
hypoxia secondary to a severe COVID-19 lung infection may
initiate inadequate uterine perfusion, followed by hypoxic-isc-
hemic damage to the placenta (12). A previous study reported
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that the placentas of 14 (93%) of 15 SARS-CoV-2-positive pa-
tients in their third trimester had at least one MVM finding, most
commonly infarction and increased fibrin deposition, compared
to healthy controls that had a much lower rate of MVM at 30%
(26). Similarly, in the current study, MVM lesions were the most
common findings, observed at a rate of 90.4% in the non-seve-
re COVID-19 group and 71.4% in the severe COVID-19 group.

FVM encompasses multiple histological signs of thrombosis,
indicating the obstruction of fetal blood flow, usually secondary
to cord obstruction or a hypercoagulable state, and its risk fac-
tors are similar to those of other coagulopathic processes (27).
SARS-CoV-2 tends to cause dysfunction in endothelial cells,
leading to a state of complement-induced coagulopathy in pa-
tients infected with COVID-19, making them susceptible to mic-
rothrombus formation (28). In a previous study, FVM pathologies
were detected in the placentas of 40% of SARS-CoV-2-positive
patients (29). Similarly, we observed FVM pathologies in 45.2%
of the patients in the non-severe COVID-19 group and 19% of
those in the severe COVID-19 group. This may be related to a
more chronic course of non-severe COVID-19.

Exposure to intrauterine inflammation and placental changes
can potentially result in poor perinatal outcomes (30). The pla-
centas of patients infected with SARS-CoV-2 may show the
inflammatory, thrombotic, and vascular changes found in other
inflammatory conditions (9). In a study examining the placenta
of 419 pregnant women with the SARS-CoV-2 infection, inflam-
mation was the most common finding at a rate of 54.8%, and
no relationship was found between placental abnormalities and
the SARS-CoV-2 infection (31). In addition, conducted with 36
SARS-CoV-2-positive patients, the rate of inflammatory pat-
hologies in the placental examination was 34.7% (12). In our
study, inflammatory pathologies were observed at similar rates
in the severe and non-severe COVID-19 groups and did not
correlate with disease severity. The reason for this may be the
development of inflammatory pathologies secondary to factors
such as premature rupture of membranes (PROM).

In term placentas with DVM, the increased placental barrier or
structural immaturity for gestational age causes fetal morbidity,
including fetal hypoxia and spontaneous preterm delivery (32).
In a previous study, the frequency of DVM was reported to be
significantly higher in cases of fetal death compared to controls
(33). Rebutini et al. examined the placentas of 19 SARS-CoV-2
positive patients, six (31.5%) had DVM (34). In our study, the
rate of DVM was found to be significantly higher in patients with
severe COVID-19. This pathological finding may be valuable,



considering the higher rate of poor perinatal outcomes in the
severe COVID-19 group.

Glynn et al. examined the timing of delivery and the presen-
ce of infections, it was shown that placental pathologies varied
according to the timing of delivery. The authors found that the
placentas of patients who gave birth during the acute SARS-
CoV-2 infection were more likely to have FVM lesions, while
those of patients with a history of SARS-CoV-2 infection remote
from delivery were more likely to have MVM lesions (19). In
another study examining the placentas of SARS-CoV-2-positi-
ve patients in their third trimester, no significant difference was
observed between the placental pathologies of the symptoma-
tic and asymptomatic groups (23). Our results differing accor-
ding to disease severity may be related to the acute or chronic
course of COVID-19.

A striking finding of our study was the higher incidence of MVM
and FVM lesions in patients with non-severe COVID-19. Pos-
sible reasons for this include the more acute course of CO-
VID-19 and the earlier initiation of labor, mostly due to maternal
causes, in severe cases, while patients with non-severe CO-
VID-19 can have an asymptomatic or mildly symptomatic dise-
ase course for a long time, have indications for labor with the
deterioration of fetal well-being due to obstetric reasons, are
incidentally diagnosed with COVID-19 at the time of the sponta-
neous onset of labor, and have a more chronic disease course.

Limitations

This study has certain limitations. First, it was conducted in a
single center with a small sample size. Second, it had a retros-
pective design. Third, it was not known when the patients who
were asymptomatic at the time of hospitalization contracted
SARS-CoV-2. Lastly, the PCR test for SARS-CoV-2 was not
performed on placental samples, which can be the subject of
future studies. There is also a need for multicenter studies with
larger samples.

CONCLUSIONS

Our study showed that MVM and FVM lesions were more com-
monly detected in the placentas of patients with non-severe
COVID-19. We found a higher rate of DVM and normal placen-
tas in the severe COVID-19 group. Inflammatory pathologies
and other pathological findings did not seem to be affected by
disease severity. Adverse pregnancy outcomes were observed
at a higher rate in patients with severe COVID-19. Further stu-
dies are needed to investigate the relationship between placen-
tal pathologies and the severity of COVID-19.
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6z ABSTRACT

Amag: [k trimesterde gebeligin intrahepatik kolestazinin (GIK) éngériisiinde monosit sayis ve Aim: To evaluate the effect of monocyte count and monocyte-based whole blood cell indices in
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Ankara Sehir Hastanesi  Perinatoloji kiiniginde degerlendiilen GIK tanili hasta grubu (n=65) ve of the Turkish Ministry of Health Ankaral ity Hosiptal with ICE between January 1, 2021, and

kontrol grubu (n=107) dahil edildi. Her iki grubun laboratuvar testleri retrospektif olarak incelendi. October 1, 2022, were evaluated retrospectively. Matemal demographic parameters, gestational

Gruplarin maternal demografik 6zellikleri, ilk trimester monosit sayilart ile lenfosit-monosit orani age at birth, fetal birth weight, first-trimester white blood cell, neutrophil, platelet, monocyte,

(LMO), platelet-monosit orani (PMO), bazofil-monosit orani (BMO), nétrofil-monosit orani (NMO) lymphocyte, and basophil counts, lymphocyte-to-monocyte ratio (LMR), platelet-to-monocyte

indeksleri karsilastirildi. GIK grubunda monosit sayilari ve monosit bazli kan hiicre indeksleri ile ratio (PMR), neutrophil-to-monocyte ratio (NMR), and basophil-to-monocyte ratio (BMR) were

aglik safra asidi diizeyleri arasindaki iligki degerlendirildi. GIK'i Sngérmede ilk trimester monosit recorded. These parameters were compared between the ICP and control groups. The refati-

sayisi ve monosit bazli kan hilcre indeksleri icin esik degeri belirlend. onship between monocyte count, monocyte-based blood cell indices, and fasting bile acid levels

) was evaluated in the ICP group. The cut-off values of the first-trimester monocyte count and
Bulgular: GIK grubunda dogum haftasi, dogum agifigi daha diisiik ve yenidogan yogun bakim sl i
" . o ’ ) monocyte-based blood cell indices for the prediction of ICP were determined.
ihtiyaci daha yuksek ve istatistiksel olarak anlamliydi (p < 0.05). GIK grubunda monosit sayis!

daha yilksek (p=0.002), trombosit sayis! daha dilsik (p=0.002) ve monosit bazli tam kan hilic- Results: Gestational week at birth and fetal birth weight were significantly lower, and the neo-

re indeksleri sirasiyla NMO, LMO, PMO daha dilsiik ve istatistiksel olarak anlamliydi (sirasiyla natal intensive care requirement was significantly higher in the ICP group (p<0.05) compared

p=0.005, p=0.001, p<0.001). to the control group. The ICP group had a significantly higher monocyte count (p=0.002), a

e X . . o . significantly lower platelet count (p=0.002), and significantly lower values for monocyte-based
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=0.001, and p<0.001, tively).
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, . . . » Conclusion: A high monocyte count and low monocyte-based inflammatory indices measured in
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in the prediction of ICP and its adverse perinatal outcomes.
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is the most com-
mon liver disease and is characterized by elevated serum
aminotransferase levels. It develops during the second or third
trimester of pregnancy and usually presents with itching and
high bile acid levels. ICP resolves spontaneously within a few
weeks after delivery (1, 2). In clinical practice, ICP may have a
late diagnosis, resulting in delays in treatment.

Persistently high bile acid levels can lead to significant vasos-
pasm of the placental villus surface, reduce the blood flow from
the intervillous region of the placenta, and result in complicati-
ons in both the mother and the fetus (3, 4).Therefore, the early
diagnosis and treatment of ICP are very important. The pat-
hogenesis of ICP is complex, and inflammation may play an
important role. In the pathogenesis of ICP, an increase in the
pathological concentration of bile acid can induce many inflam-
matory responses to in hepatocyte cells, leading to the produc-
tion of many agents (5, 6).

Complete blood cell analysis is a simple and inexpensive test
that is widely used to evaluate inflammatory processes and di-
agnose many diseases. During inflammation, the number of cir-
culating monocytes increases, and most of these cells migrate
to the site of inflammation and differentiate into exudate mac-
rophages. Monocytes are circulating leukocytes that are impor-
tant for innate and adaptive immunity and the functioning of
immune defense, and are involved in inflammation and tissue
remodeling. ICP is a multifactorial pregnancy-specific disease
that includes many risk factors, such as genetic predisposition,
chronic liver disease, and excessive inflammation. Therefore,
increased inflammation in the first trimester of pregnancy may
be associated with a higher ICP rate. Various studies have in-
vestigated the relationship between complete blood cell indices
and obstetric complications, and such indices have been emp-
loyed to predict the course and adverse outcomes of numerous
diseases in other branches of medicine (7-9).

This study aimed to evaluate the role of the first-trimester mo-
nocyte count and monocyte-based complete blood cell indices
in predicting the development, severity, and prognosis of ICP
and determine whether these indices were correlated with the
severity of the disease.

MATERIALS AND METHOD

The clinical data of patients who presented to the Perinatology
Clinic of the Turkish Ministry of Health Ankara City Hospital with
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ICP between January 1, 2021, and October 1, 2022, were eva-
luated retrospectively. The study protocol was approved by the
institutional ethics committee in terms of conformance to the
principles of the Declaration of Helsinki, and approval was ob-
tained from the clinical ethics committee of Ankara City Hospital
(approval number: E2-22-2850).

Adiagnosis of ICP was made based on the presence of unexp-
lained, generalized pruritus,abnormal liver function test results
serum aspartate aminotransferase (AST) and alanine aminot-
ransferase (ALT) >40 U/), and a fasting serum bile acid level
of above 10 mmol/l in pregnant women in the second or third
trimester (10). In all cases, abdominal and hepatobiliary ultra-
sonographic imaging findings were normal, and viral hepatitis
serology was negative for hepatitis. Pregnant women with sys-
temic diseases, such as diabetes, hypertension, and kidney
disease; smokers; women with multiple pregnancies; and preg-
nant women with fetal anomalies were excluded from the study.
Maternal demographic parameters, gestational age at birth,
fetal birth weight, first-trimester white blood cell, neutrophil, pla-
telet, monocyte, lymphocyte, and basophil counts, lymphocy-
te-to-monocyte ratio (LMR), platelet-to-monocyte ratio (PMR),
neutrophil-to-monocyte ratio (NMR),and basophil-to-monocyte
ratio (BMR) were recorded. These parameters were compared
between the ICP and control groups. First- and fifth-minute Ap-
gar scores and neonatal intensive care requirements were also
noted.

Statistical analysis

According to the analysis performed with ClinCalc, a total of
96 patients, 48 in each group, were required to achieve 95%
power , p value of 0.05 (11). Statistical analyses were conduc-
ted using the Statistical Package for the Social Sciences (SPSS
v. 22, IBM, SPSS for Windows, NY: IBM Corp.). Descriptive
statistics were presented as median and interquartile range va-
lues for non-normally distributed variables. Median values were
compared using the Mann-Whitney U-test for non-normally
distributed data and Student’s t-test used for normally distribu-
ted variables.

Finally, receiver operating characteristic (ROC) analysis was
performed to determine the optimal cut-off value of the investi-
gated parameters for the prediction of ICP. A p value of <0.05
was regarded as statistically significant.

RESULTS

The study included a total of 172 pregnant women (18-44 ye-
ars), of whom 65 had ICP and 107 were healthy controls. There
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was no statistically significant difference between the two groups in terms of maternal age, fetal birth weight, gravidity, parity, body
mass index (BMI), or first- and fifth-minute Apgar scores (p > 0.05). In the ICP group, gestational week at birth and fetal birth we-
ight were significantly lower, and the neonatal intensive care requirement was significantly higher compared to the control group
(p <0.05) (Table 1).

Table 1: Maternal Demographic Parameters and Fetal and Neonatal Measurements

ICP group Control group
p value

(n=65) (n=107)
Maternal age 27(8) 28 (7) 0.766
Gravidity 2(2) 2(2) 0.878
Parity 0(1) 1(1) 0.845
BMI 27(7) 28 (9) 0.103
Gestational week at birth 37(1) 38 (2) <0.001*
Fetal birth weight 2,750(570) 3,025 (630) 0.016*
First-minute Apgar score 7(1) 7(1) 0.132
Fifth-minute Apgar score 9(1) 9(0) 0.799
NICU requirement 24(36%) 12(11%) 0.009*

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; NICU, neonatal intensive care unit; BMI, body mass index.

White blood cell, neutrophil, lymphocyte, and basophil counts and the BMR did not statistically significantly differ between the
two groups (p > 0.05).The ICP group had a significantly higher monocyte count (p=0.002), a significantly lower platelet count
(p=0.002), and significantly lower values for monocyte-based complete blood cell indices compared to the control group (p=0.005,
p=0.001, and p=0.000, respectively) (Table 2).

Table 2: Comparison of First-Trimester Maternal Blood Parameters and Indices Between the Study Groups

ICP group Control group (n =107) p value

(n =65)
WBC count 9.68 (3.98) 9.63 (2.56) 0.436
Neutrophil count 6.96 (3.74) 7.19 (2.83) 0.726
Lymphocyte count 1.83 (0.86) 1.87 (0.74) 0.903
Monocyte count 0.54 (0.26) 0.44 (0.23) 0.002*
Basophil count 0.020 (0.03) 0.020 (0.03) 0.509
Platelet count 233 (73) 262 (97) 0.002*
LMR 3.1818 (1.51) 4.2222 (2.15) 0.001*
NMR 12.9048 (5.07) 14.5686 (6.67) 0.005%*
PMR 418.1818 (234.53) 571.4286 (334.39) <0.001*
BMR 0.50 (0.60) 0.513 (0.05) 0.798

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; WBC,white blood cell; LMR, lymphocyte-to-monocyte ratio;PMR, plate-
let-to-monocyte ratio;NMR,neutrophil-to-monocyte ratio;BMR basophil-to-monocyte ratio.
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In the ICP group, the patients with a serum bile acid level of =240 mmol/L had a higher monocyte count and lower monocyte-based
complete blood cell indices than those with a serum bile acid level of < 40 mmol/L, but the differences between these two groups

were not statistically significant (p> 0.05) (Table 3).
Table 3: Relationship Between Serum Bile Acid Levels and First-Trimester Maternal Blood Parameters in the ICP Group

Bile acid <40 mmol Bile acid >40 mmol p value
(n=52) (n=13)
MONOCYTE 0.515 (0.3) 0.59 (0.23) 0.310
LMR 3.3537 (1.51) 2.9683 (1.45) 0.335
NMR 13.2562 (6.41) 12.1224 (3.99) 0.318
PMR 448.9044 (239.26) 367.1165 (276.18) 0.180

Note: Data given as median and interquartile range

Abbreviations: ICP, intrahepatic cholestasis of pregnancy; LMR, lymphocyte-to-monocyte ratio; PMR, platelet-to-monocyte ratio; NMR,neu-
trophil-to-monocyte ratio.

Table 4 and Figures 1 and 2 present the results of the ROC analysis performed to determine the optimal cut-off values of first-tri-
mester monocyte count and monocyte-based complete blood cell indices for the prediction of ICP.
Table 4: Results of the ROC Curve Analysis on the Performance of the First-Trimester Monocytes Count and Monocyte-Based

Inflammatory Indices in Predicting ICP.

Cut-off value  Sensitivity _ Specificity Lpvalue
Monocvie connt (AUC- 0.640_95% CI- 553- 728) 0 485 62% 62% 0.002*
LMR (ATIC- 0647 95% CI- 563-731) 37190 63% 64% 000]*
PMR (ATIC:- 0692 95% CI- 612-772) 4R1 2466 65% 66% <0001*
NMR(ATIC:- 0629 95% CT- 532-716) 13 6098 63% 65% 0.005%*

Abbreviations: ROC, receiver operating characteristic; ICP, intrahepatic cholestasis of pregnancy; LMR, lymphocyte-to-monocyte

ratio;PMR, platelet-to-monocyte ratio;NMR,neutrophil-to-monocyte ratio;AUC, area under the curve; CI, confidence interval.

Figure 1. Receiver Operating Characteristic (ROC) Curve Figure 2. Receiver Operating Characteristic (ROC) Curve

Showing the Performance of the First-Trimester Monocyte Showing the Performance of the First-Trimester Monocyte-Ba-

Count in Predicting Intrahepatic Cholestasis of Pregnancy. sed Inflammatory Indices in Predicting Intrahepatic Cholestasis
of Pregnancy.
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DISCUSSION

In this study, we investigated the first-trimester maternal mono-
cyte count and monocyte-based complete blood cell indices in
patients with ICP and compared the results to a control group
consisting of healthy pregnancies. When compared to the he-
althy control group, we found a significantly higher monocyte
count and significantly lower values of monocyte-based comp-
lete blood cell indexes in patients with ICP, the most common
liver disease that develops in pregnancy and has an inflamma-
tory basis.

ICP complicates approximately 0.35-0.65% of pregnancies
worldwide (12). Although the etiology of ICP has not yet been
fully understood, it has been suggested that environmental
effects, ethnic, genetic, and familial factors, geographic vari-
ations, activation of inflammatory cells, hormonal factors, and
placental pathologies contribute to its pathogenesis (13, 14).
Prediction and prevention of pregnancy-related complications
are of great importance (15). It is known that there is an inc-
reased risk of preterm birth, an increased need for neonatal
intensive care (NICU),and stillbirth in ICP, and these conditions
increase as the maternal acid level increases (16).

In our study, the neonatal intensive care requirement was found
to be statistically higher in the ICP group, as expected in new-
borns of pregnant women with cholestasis. However, no diffe-
rence was found between the ICP and control groups in terms
of Apgar scores. Numerous algorithms and guidelines have
been proposed for the management of risk factors in ICP, and
early diagnosis, treatment, and observation may help reduce
fetal and maternal complication rates (17, 18).

According to previous studies, monocyte-based blood cell in-
dices are relatively stable biomarkers of systemic inflammation
(19). The traditional view on monocyte function is that monocy-
tes are precursors to macrophages that extravasate into tissu-
es and differentiate into professional antigen-presenting cells,
where they are then able to resolve inflammation (20, 21).The
depletion of monocytes at different stages of inflammation su-
ggests that these cells play a critical role in mediating the re-
solution of the response (22, 23). Studies have shown that ICP
is also an inflammatory process and that there is a relationship
between inflammation markers and the severity of ICP. Recent
studies indicate an association between complete blood cell in-
dices and perinatal outcomes (24).

Increased bile acids are considered to cause fetal death by ca-
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using fetal arrhythmia and sudden vasospasm in placental cho-
rionic vessels (25). A meta-analysis reported that as the serum
bile acid level increased, the rate of adverse perinatal outco-
mes also increased (26). Other studies have shown that preg-
nancies presenting with a maternal serum bile acid concentra-
tion of 40 umol/L or higher are more likely to be complicated
by spontaneous preterm birth, meconium amniotic fluid, fetal
asphyxia, and fetal death, and there is a relationship between
the maternal high serum bile acid concentration and stillbirth
(27-29). Similarly, in a systematic review, the fetal death rates
were found to be 0.4, 0.3, and 6.8% in pregnancies in which the
total maternal bile acid concentrations were <40 mmol/L, 40-99
mmol/L, and 2100 mmol/L, respectively (30).

The degree of inflammation can be assessed using complete
blood cell parameters and indices. In this study, we determined
the cut-off values of monocyte-based complete blood cell in-
dices and monocyte count in predicting patients with ICP. We
also evaluated the relationship of the bile acid level with mono-
cyte count and monocyte-based complete blood cell indexes in
the ICP group. Although monocyte count was higher and mo-
nocyte-based complete blood cell indices were lower in the ICP
subgroup with a serum bile acid level of 240 mmol/L, this did
not reach a statistically significant level. In the ICP subgroup
with a high bile acid level (=40 mmol/L), lower monocyte-based
blood cell indices and a higher monocyte count are expected
in terms of the relationship between ICP and adverse perinatal
outcomes, and these findings are consistent with the literature
(31, 32).

In liver biopsies of women with ICP, pathological findings, such
as biliary plugs containing hepatocytes and canaliculi without
dilatation or injury, as well as centrilobular cholestasis, have
been detected, suggesting that ICP is a reversible disease (6,
33). Dal-Secco et al. showed that during sterile injury to the li-
ver, proinflammatory monocytes were transformed into repara-
tive monocytes at the injury site (34). Other researchers have,
proposed that the risk of liver, biliary tract, pancreatic diseases,
and hepatobiliary cancer increases in women with a history of
ICP (35). Circulating monocytes may promote tumor growth
and help tumor cells escape immune surveillance (36). Derived
from circulating monocytes, tumor-associated macrophages
have been reported to be able to infiltrate into the hepatocel-
lular carcinoma matrix and promote proliferation, metastasis,
and angiogenesis (37-39). However, long-term cohort studies
are needed to establish a relationship between the risk of hepa-
tobiliary disease or malignancy with high monocyte levels and
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low monocyte-based complete blood cell indices during preg-
nancy. The increased incidence of hepatobiliary malignancies
in women with a history of ICP, the proliferation of monocytes in
hepatic malignancies, and the support of angiogenesis suggest
that there may be a relationship between ICP and monocytes.

The gold standard for the diagnosis of ICP is the fasting serum
bile acid level. However, not all healthcare institutions perform
this measurement, and there is a relatively long turn-around
time for those that do. Therefore, alternative indexes, especially
those that are easy to access and cost-effective and facilitate
the timely evaluation of tests performed in almost every healt-
hcare facility, may have significant clinical value for the evalua-
tion of ICP.

To the best of our knowledge, this is the first study to investigate
the role of the first-trimester monocyte count and monocyte-ba-
sed inflammatory indices in ICP. We consider that our results
will contribute to the literature. However, the relatively small
number of patients, the single-center design, and the absence
of long-term perinatal outcomes are the main limitations of this
study. In this context, there is a need for randomized, controlled
studies with a larger number of participants.

CONCLUSION

A high monocyte count and low monocyte-based inflammatory
indices measured in the first trimester of pregnancy seem to be
associated with ICP. These novel indices can be used in the
prediction of ICP and its adverse perinatal outcomes.
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! Etlik Ziibeyde Hanim Kadin Hastaliklari Egitim ve Arastirma Hastanesi

0z

Amag: Prenatal ultrasonografide izole koroid pleksus kistleri (KPK) saptanan gebeliklerde ikinci
trimesterde bakilan biyokimyasal belirtegleri ile birlikte gebelik sonuglari tizerine etkisinin arasti-

rilmasi amaglanmistir.

Geregler ve Yontem: Calisma retrospektif olarak dizayn edilmis olup 2017-2022 yillari arasinda
Etlik Zibeyde Hanim Kadin Hastaliklari ve Egitim Arastirma Hastanesi'nde yapilmistir. Gebeli-
ginde izole koroid pleksus kisti saptanan 32 gebe kadin ve tarama ve ultrasonografisi normal olan

31 gebe kadin kontrol grubu olarak calismaya dahil edilmistir.

Bulgular: Galismaya toplam 63 gebe kadin dahil edilmistir. Gruplar arasinda unkonjuge Estriol
(E3) MoM KPK olan grupta diger gruba gore diisik ve istatiksel olarak anlamli bulunmustur.
Farkliliga ragmen degerler kabul edilen sinirlar arasinda bulunmustur. Diger biyokimyasal para-
metreler agisindan anlamli istatiksel fark bulunmamistir (p>0.05). Dogum sonuglari arasinda fark

bulunamamistir. Higbir yenidoganda anomali saptanmamistir.

Sonug: Ikinci trimester serum biyokimyasal belirteglerinde herhangi bir dzellik saptanmayan ve
izole KPK bulunan fettislerde kromozomal anomali riski duistiktir.

Anahtar Kelimeler: Koroid pleksus kisti, Tarama testleri, Unkonjuge E3 MoM, Hedefe Yonelik

Ultrasonografi, Fetal Anomali.

ABSTRACT

Aim: The aim of the study was to investigate the effect of biochemical markers measured in the
second trimester of pregnancy outcome in pregnancies with isolated choroid plexus cysts (CPK)

detected by prenatal ultrasound.

Material and Method: The study was retrospective and was conducted between 2017 and 2022
at Etlik Zubeyde Hanim Gynecology and Training and Research Hospital. 32 pregnant women
with isolated choroid plexus cysts during pregnancy and 31 pregnant women with normal scre-

ening and ultrasound were included in the study as a control group.

Results: A total of 63 pregnant women were included in the study. Among the groups, the MoM
value for unconjugated estriol (E3) was lower in the CPK group than in the other group and was
statistically significant. Despite the difference, it was within the accepted limits. There was no
significant statistical difference in the other biochemical parameters (p > 0.05). No difference

was found between the birth outcomes. No abnormalities were detected in any of the newborns.

Conclusion: The risk of a chromosomal abnormality is low in fetuses with isolated CPK and no

abnormalities in biochemical markers in the serum of the second trimester.

Keywords: Choroid plexus cyst, screening tests, E3 MoM, Targeted Ultrasonography, Fetal

Anomaly.
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Koroid pleksus kisti (KPK) mid-trimester fetal ultrasonografi ile
tani alan ve sik gérllen anomalilerdendir ve toplumda gériilme
sikligi % 0.4-3.6 arasinda degismektedir. Olusum patofizyolo-
jisinde fetal hayatta 6. haftada koroid yapilar ortaya ¢ikar ve
icerisi yalanci ¢ok katli epitel ile désenir. Gelisim ilerlerledikge
villuslar olusur ve bunlarin arasinda kistik yapilar olusabilir (1).
ilerleyen dénemde spontan rezoliisyona ugramasi beklenen
bu fetal kranial ultrasonografik bulgu ézellikle Trizomi 18 de sik
gorilmesi ile klinisyenler agisindan dikkat edilmesi gereken bir
durumdur (2). Halen literatlirdeki tartismall sonuglara ragmen
bazi aragtirmacilar ileri inceleme yapmakta iken bazilari ise ta-
kip segenegini giindemde tutmaktadir (3,4). Diger anomaliler
eslik etmedigi durumda obstetrisyenler ileri genetik inceleme
yerine 2. trimesterde yapilan hedeflenmis ultrasonografiyi kul-
lanmaktadir (5). Genetik tarama i¢in yapilan tarama testlerinin
glvenilirligi degisiklik gostermektedir. Birinci trimester tarama
testinin guvenilirlik orani %80-85 arasindadir. 2. trimester bi-
yokimyasal belirtegleri ile trizomiler ve néral tip defektlerindeki
risk artigl tespit edilebilir ve givenilirlilik oranlari 1. trimester
tarama testlerinden distiktr (5).

Bu ¢alismanin birincil amaci mid-trimesterde izole KPK olan
hastalarin 2. trimester tarama testlerindeki biyokimyasal belir-
tecler ile iliskisini saptamak olup ikincil amaci ise bu fetuslarin
takibi ve neonatal sonuglarini saptamaktir. Tek merkez retros-
pektif verinin sunulmasi planlanmistir.

GEREGLER VE YONTEM

Calisma retrospektif kesitsel bir ¢alisma olarak planlanmig
olup, Etlik Zlibeyde Hanim Kadin Hastaliklari ve Dogum Egitim
ve Arastirma Hastanesi’'nde yapilmistir. Calismaya toplam 63
gebe kadin dahil edildi. Calisma baglamadan 6nce Kurumsal
inceleme Kurulu onay! alindi (Etlik Ziibeyde Hanim Egitim ve
Arastirma Hastanesi Etik Enstitsi; Tipta Uzmanlik Egitim Ku-
rulu, 23.6.2021, Karar No: 08/21).

Calisma grubuna 1 Ocak 2017-1 Ocak 2022 yillar arasinda,
gebeliginde izole fetal KPK nedeni ile takip edilen 32 gebe ka-
din ve ultrasonografik degerlendirmede ek intrakraniyal patoloji
saptanmayan, normal fetal néroanatomiye sahip 31 saglikli
gebe kadin kontrol grubu olarak dahil edilmistir. Hastalarin KPK
tanisi aninda ultrasonografi esnasinda rutin élgllen biparietal
cap (BPD), bas ¢evresi (HC), karin gevresi (AC) ve femur uzun-
lugu (FL) gibi degerler, kistlerin boyutu, yapilmissa karyotip
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analizi, eslik edilen anomaliler, tesbit edildigi hafta, lcli tarama
testinde tesbit edilen alfa feto protein (AFP), dstriol (E3) ve in-
san koryonik gonadotropin (hCG) degerleri, prenatal ve dogum
sonuglari hastane veri tabanindan alinmistir. Gruplar arasinda
Ul tarama testindeki parametreler (AFP MoM, HCG MoM, E3
MoM) agisindan anlamhi bir fark olup olmadigi incelenmistir.
Multifetal gebelikler, intrakranial kanama, néral tlip defektleri-
ne sahip gebelikler, gestasyonel diabetes mellitus, omfalosel,
gastrosizis gibi abdominal duvar defektleri gibi (¢l tarama
testi degerlerini etkileyebilecek durumlar ve dogum sonuglarina
ulagilamayan hastalar ¢alismaya dahil edilmemistir. Hastalarin
bilgileri sakli tutulmustur.

istatiksel Analiz

Istatistiksel analiz SPSS (IBM SPSS Statistics 20) programi
kullanilarak yapildi. Sonuglari yorumlamak igin frekans tablolari
kullanilmistir. Degiskenlerin normal dagilip dagiimadigini belir-
lemek igin gorsel (histogram, olasilik grafikleri) ve analitik yon-
temler (Kolmogrov-Simirnov/Shapiro-Wilk' testi) kullaniimistir.
Normal dagiimayan sayisal veriler icin medyan ve geyrekler
(Q1-Q3) kullanilarak betimsel analizler yapilmistir. Bu paramet-
releri gruplar arasinda karsilastirmak igin Kruskal-Wallis testleri
yapildi. Bagimsiz parametrik olmayan gruplarin karsilastiriima-
sI igin Mann-Whitney U testi kullanildi. Kategorik degiskenler
icin frekans ve ylizde kullanilarak tanimlayici analizler yapildi.
Kategorik degiskenler arasindaki iliskiler, ki-kare testi kullanila-
rak analiz edildi. statistiksel 5nemi anlamak igin genel olarak
%5’lik bir tip-1 hata dizeyi kullanildi. 0.05'ten kigik bir p dege-
rinin istatistiksel olarak anlamli bir sonug gdsterdigi kabul edildi.

BULGULAR

izole KPK bulunan 32 fetus ve 2. Trimestar hedeflenmis ultra-
sonografisi normal olan 31 fetus karsilastirildi. KPK si bulunan
gebeliklerde ortalama anne yasI median 27.4 (18-45) iken kont-
rol grubunda median yas 28.9 (19-39) idi. Vuciit kitle indeksleri
,sigara kullanimi, primiparite, AFP MoM, HCG MoM, primer se-
zaryen ile dogum, dogum haftasi ve dogum kilosu agisindan
iki grup arasinda istatiksel fark bulunamadi (p>0.05). Estriol
MoM agisindan bakildiginda izole KPK si bulunan grupta me-
dian MoM degeri 1.0 (0.56-1.82) iken kontrol grubunda median
MoM degeri 0.69 (0.26-1.86) idi ve istatiksel olarak anlamliydi
(p< 0.05). Bu farklilik olmasina ragmen MoM dagilimi her iki
grupta da normal kabul edilen degerler arasindaydi. Tablo-1.



Tablo-1 Hastalarin Genel Ozellikleri
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KPK olan gebeler (n=32) | Kontrol grubu (n =31) | p degeri

Median (Min-Max) Median (Min-Max)
Yas (yil) 27.4(18-41) 28.9 (19-39 ) 0.22
BMI ( kg/m?) 25.7 (19-32) 26.5 (18-39) 0.96
Sigara (n,%) 9(%28) 6(19.4) 0.41
Primiparite (n,%) 7 (%21) 5 (%16) 0.56
AFP MoM 1.25 (0.59-11 ) 1.02 (0.08-2,69 ) 0.79
E3 MoM 1.0 (0.56-1.82) 0.69 (0.26-1.86) 0.00*
HCG MoM 1.06 ( 0.43-3.5) 1.15(0.3-2.09) 0.09
Primer C/S (n,%) 8 (%25) 5 (%16) 0.38
Dogum haftasi 38.1 (34-42) 38.4 (37-41) 0.83
Dogum Kilosu (gram) 3293 ( 2300-4120) 3014 (2270-3770) 0.01*

izole KPK olan gebelerin ézelliklerine bakildijinda tani haftasi median 19.8 (17-28) , tanida median BPD 46.5 mm (37-70 mm),
median HC 60 mm (46-82 mm), median FL 31.5 mm (22-53 mm ) idi. 5 hastaya amniyosentez yapildi ve array testi galigiimadi.
Genetik anomali saptanmadi. Kist boyutu 10 mm ‘den bliyiik 6 hasta (%18) vardi ve bilateralite orani 7 hasta ile (%21) idi. Dogum

sonrasi higbir yenidoganda anomali saptanmadi. Tablo-2.
Tablo-2 KPK Olan Gebelerin Ozellikleri

Median (Min-Max)
Tan1 Haftasi 19.8 (17-28)
Tanida BPD (mm) 46.5 (37-70)
Tanida HC (mm) 60 (46-82)
Tanida AC (mm) 152 (121-296)
Tanida FL (mm ) 31.5(22-53)
Amniyosentez sayist (n,%) 5( %l15)
Kist boyutu 10 mm den biiyiik 6 (%18)
Bilateral kist 7 (%21)
BPD:Biparietal Diameter HC:bas gevresi AC:G6vde ¢evresi FL:Femur Uzunlugu
dan 6nemlidir.

TARTISMA

Ultrasonografik soft belirtegler birinci ve ikinci trimester tarama
testleri ile elde edilen biyokimyasal degerler ile korele edilip
glinimiiz obstetrisinde kullaniimaktadir. ilk trimester ultraso-
nogramda fetal beyin yapilari degerlendirilebilmekte ve yapisal
anomaliler agisindan 6nem arz etmektedir. Ekzensefali, ho-
loprosensefali gibi ciddi beyin anamolilerinin yanisira KPK gibi
sik gorilen basit olusumlara tani konulabilmektedir. Ancak KPK
yonetimi klinisyenler arasinda tartismalidir. Bu calisma ile izole
olarak saptanan KPK’larda klinisyenlerin fetal anoploidi ile kar-
silagmalarinin gok nadir oldugu ve bu durumun hasta yénetimi
ve ailenin kaygilarini gidermekte daha dogru gtincel bilgiler ile
takibe devam edilmesinin uygun bir se¢enek olabilecegi agisin-

Sullivian ve ark. 18-22 hafta aras tani koyduklari 128 KPK bu-
lunan fetusda 3 grup seklinde hastalari ayirmiglardir. Buna gére
1. Grupta 25 KPK bulunan fetlisii biyokimyasal tarama testleri
yapmadan izlemiglerdir. 20 tanesi izole olarak gérilmis ve es-
lik eden anomali olmadiginda kromozomal olarak bu fetuslarin
normal olarak dogdugunu saptamislardir. Grup 2 ‘de ise biyo-
kimyasal testleri yapilan 52 KPK bulunan fetiiste izole olarak
izlenen lezyon 41 hastada vardi ve bu hastalarin 40 tanesinde
herhangi bir fetal kromozomal anomali saptanmadi. Grup 3'de
ise hem biyokimyasal hem de amniyosentez ve genetik konsil-
tasyonu yapilan 51 KPK bulunan fetusun 29 tanesinde izole
KPK bulundu ve bunlarin dogum sonuglari normal idi (6). Biyo-
kimyasal test degerlerinde normal digi bulgu veren fetlislerde
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anomali saptanma orani artmaktaydi. Calismada izole KPK
bulunan 32 fetusdan 5 tanesine (%15) amniyosentez yapiimis-
tir ve bunlarin higbirinde anomali saptanmamistir . Morcos ve
ark. 181 izole KPK bulunan fetusun 163 tanesine amniyosentez
yapmis ve bunlarin higbirinde anormal karyotip saptanmamistir
(7). Calismamizda benzer sekilde anmiyosentez yapilan olgu-
larda karyotip normal izlenmistir. Hastalara yapilan 2. trimester
tarama testlerinde biyokimyasal belirteclerde gorilen bir risk
artiginda klinisyenler ileri inceleme igin aileyi bilgilendirmektedir
(8). Galismada yapilan 2. trimester testlerinde biyokimyasal be-
lirtecler nomal kabul edilen sinir degerler arasinda bulunmak-
taydi ve klinisyenler yine de bu konuda aileyi bilgilendirdiler.

Diana L. ve ark. 208 izole KPK bulunan ve amniyosentez yap-
tiklari bir calismada 7 hastada kist boyutu >10mm (zerinde ol-
masi (izerine T18 saptadi (9). Calismamizda 6 hastada 10 mm
tizerindeki KPK olan olguya amniyosentez yapildi ve normal
karyotip saptandi. Bunun nedeni ¢alismaya dahil edilen hasta
sayisinin az olmasi olabilir. Ayrica ¢alismamizda %21 oraninda
bilateralite gorildd. Literatlre bakildiginda unilateralite ve bila-
teralite orani benzerdir ve izole olarak gérildiiglinde risk artisi
da benzerdir (10).

Trizomi 18 bir ok fetal anomalinin bir araya geldigi kromozomal
bir anomalidir. Klinisyenlerin segenekleri arasinda biyokimyasal
belirtecler ile birlikte hedeflenmis ultrasonografi bulunmalidir
(11). Bilindigi tzere birinci ve ikinci trimester tarama testlerinin
guvenilirlilik oranilari sirasiyla %80 ve daha disuktr. Cell-free
DNA ‘da ise bu oranlar ¢ok daha y(ksektir. Buna ragmen klinis-
yenler her daim ultrasonografi belirteclere ihtiya¢ duymaktadir
ve bunlarin bir arada bulunmasi ileri inceleme igin invaziv testler
de olmak Uzere klinisyen igin taniya giden adimlar toplulugudur.
Yakin doneme damgasini vuran Cell-free DNA ise ilk trimester
fetal tarama testleri ile risk artiginda guvenilirlik orani yiksekligi
ile Klinisyenler igin uygun hasta grubunda maliyet etkin bir test
olarak uygulanmaktadir(12). Calismadaki tim hastalar tersiyer
merkezde tani almis olup biyokimyasal belirtegleri normal olan
hastalardan olusmustur ve izole KPK bulunmasina ragmen
olgular perinatoloji uzmani tarafindan diger soft belirtecler ve
yapisal anomali agisindan detayli degerlendirilmistir.

Calismanin gicli y6nleri homojen bir grup olmasi ve hastalarin
tarama testlerinin ve dogumunun tersiyer merkezde yapilmasi-
dir. Calismanin gligsiiz yoni dogasi geregi retrospektif olma-
sidir.

Sonug olarak 2. Trimester biyokimyasal tarama testi normal
olan ve izole KPK bulunan gebelerde kromozomal anomali riski
cok diistktir ve hedeflenmis ultrasonografide eslik eden diger
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anomali varlig dikkatli aragtiriimalidir.
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6z

Amag: Amacimiz Ankara Sehir Hastanesi'nde Covid-19 Pandemi siirecinde vajinal ve sezaryen

dogum oranlarindaki degisimi gostermektir.

Geregler ve Yontem: Bu kesitsel calismaya 37-42 gebelik haftalari arasinda dogum yapan gebe-
ler dahil edildi. Robson 10 kategorisinin her biri igin sezaryenle do§um oranlari, Covid-19 6ncesi

ve Covid-19 dénemleri arasinda karsilastirildi.

Bulgular: Galismaya 21366 gebe dahil edildi. Covid -19 stirecinde dogum yapan hastalar, Co-
vid pozitif olanlar ve olmayanlar olarak iki gruba ayrilarak sezaryen oranlari incelendi. Covid-19
pandemisi sirasinda, daha dnce sezaryen gegirmis kadinlar (Robson grup 5) ve termde bas
prezentasyonu ile spontan dogum yapmis nullipar kadinlar (Robson grup 1), sirasiyla %21,68
ile %6,5 ile Covid 19 olup olmadidina bakilmaksizin tiim sezaryen oranina en yaygin katkida
bulunanlardi. Ayni sekilde hastalari Covid pozitif ve Covid negatif olarak ayirarak degerlendirdigi-

mizde de tiim sezaryen oranina en biiyiik katkiyr Robson grup 5 yapmaktadir (%21,68).

Sonug: Salginin baslangicinda sinirli bilgimiz nedeniyle Covid-19 enfeksiyonu olan gebe gru-
bunda daha yiiksek sezaryen oranlari beklenmekteydi. Annede var olan enfeksiyon, dogumu
zorlastirsa da dogumun zamanlamasi ve sekli gebenin klinik durumuna, gebelik haftasina ve

fetlislin durumuna gore bireysellestiriimelidir.

Anahtar kelimeler: COVID-19, Dogum sekli, Robson siniflandirmasi, Sezaryen

ABSTRACT

Aim: To show the change in the rates of vaginal delivery and cesarean section during the Co-

vid-19 Pandemic in Ankara City Hospital.

Materials and Method: This cross-sectional study included pregnant women who gave birth
between 37 and 42 gestational weeks. Cesarean birth rates for each of the 10 Robson catego-

ries, compared between Covid-19 and before Covid-19 groups.

Results: 21366 pregnant women were included in the study. The cesarean section rates were
examined by dividing the patients who gave birth during covid -19 into two groups those who
were infected with covid and those who were not. During the Covid-19 pandemic, women with
previous CS (Robson group 5) and the nulliparous women who had spontaneous labor with
a cephalic presentation at term (Robson group 1) were the most common contributors to the
global CS rate, 21,68% and 6.5%, respectively regardless of being infected with Covid-19. Si-
milarly, Robson group 5 makes the greatest contribution to the overall cesarean section rate (%

21,68) when we evaluate the patients by separating them as covid positive and covid negative.

Conclusion: At the beginning of the epidemic higher rates of cesarean section are expected in
the group of pregnant women with Covid-19 infection due to our limited knowledge. Although
the mother’s infection complicates the delivery, the timing and mode of delivery should be indi-
vidualized according to the clinical condition of the pregnant woman, the week of gestation, and

the condition of the fetus.
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INTRODUCTION

The Robson Ten Group Classification System (RTGCS) is a
classification system used to determine the rate of cesarean
section among women with different obstetric characteristi-
cs objectively in terms of cesarean indications (1). The World
Health Organization (WHO) recommends RTGCS as a global
standard for monitoring, comparing, and evaluating cesarean
section rates in healthcare institutions. RTGCS has been used
in clinics in Turkey since May 2012. It is used to determine the
rate of cesarean section among women with different obstetric
characteristics in terms of cesarean indications. RTGCS allows
for the analysis of patient data and the interventions to ensu-
re safe obstetric care, with acceptable cesarean rates. It is an
easily analyzable, understandable, and clinically applicable
system (2).

The rate of cesarean section in our country is much
higher than that recommended by WHO and cesarean section
rates are increasing gradually (3, 4). Recently, complications
due to Covid-19 infection are among the reasons for this inc-
rease. Based on the available data, the clinical characteristics
of pregnant women with Covid-19 seem to resemble those of
non-pregnant women, but the risk of preterm birth, miscarria-
ge, and preeclampsia increases as complications in infected
pregnant women. In addition, earlier studies have shown that
Covid-19 is associated with adverse pregnancy outcomes, inc-
luding premature birth, cesarean delivery, and fetal or neonatal
death (5-7).

Data on SARS-CoV-2 infection during pregnancy have
been extensively studied, but there is no scientific consensus
yet. In cases of Covid-19, if the disease is asymptomatic or
mild, no change in labor-management is required. Covid-19
infection does not affect determining the mode of delivery. Ce-
sarean delivery is performed with standard obstetric indications
(8). There is no evidence that cesarean delivery will reduce
vertical transmission. Despite all these, cesarean section was
found to be performed in most cases regarding the mode of
delivery during the pandemic process, and fetal distress was
frequently reported as an indication (9).

Numerous studies have been conducted on the effe-
cts of the pandemic on maternal, fetal, and neonatal outcomes
(10). In this study, we aimed to show the change in the rates
of vaginal delivery and cesarean section during the Covid-19
Pandemic in Ankara City Hospital. The data of the pandemic
years were evaluated retrospectively using RTGCS.

1996
MATERIALS AND METHOD

We conducted a secondary analysis of our hospital’s delivery
data set to investigate differences in cesarean birth rates du-
ring the Covid-19 period and before Covid-19. The present
cross-sectional study included low-risk pregnant women who
gave birth between 37 and 42 gestational weeks at the Univer-
sity of Health Sciences, Ankara City Hospital, and Zekai Tahir
Burak Training Hospital between March 2019 and February
2021. The project was approved by the Ethical Institutional Re-
view Board (No:E2-21-479).

The patients were divided into 2 groups those who
gave birth in the pre-covid-19 period and those who gave birth
during the covid-19 pandemic (Table 2). We also divided the
patients who gave birth during the Covid-19 pandemic into two
groups covid negative and covid positive (Table 3). A total of
10,727 deliveries remained to represent the total births in these
hospitals during that period. The data required for the RTG-
CS for the patients included in the study were collected by the
principal investigator and entered into the SPSS system. This
classification system is a method used to determine cesare-
an-section rates and causes, enabling the examination of wo-
men according to their obstetric characteristics (11). The chara-
cteristics of the groups according to the RTGCS are mentioned
below (Table 1). Maternal age, mode of delivery, indication if
cesarean delivery was performed, maternal disease, and obs-
tetric complications that may affect the mode of delivery were
also recorded. Demographic characteristics, parity, smoking,
obstetric and neonatal outcomes were obtained from the charts
and electronic database of the patients. Gestational age was
determined by the reported last menstrual period and dating of
first-trimester ultrasound measurements. The body mass index
(BMI) was calculated as weight divided by height in m2. The
exclusion criteria included multiple gestations, maternal fever,
gestational diabetes, pregnancy-induced hypertension, oligo-
hydramnios, and any history of chronic systemic disease.

The primary outcome of interest was cesarean birth
rates for each of the 10 Robson categories, compared between
Covid-19 and before Covid-19 groups. Our secondary outcome
is to compare the cesarean section rate of positive and nega-
tive patients who gave birth during the Covid-19 pandemic. In
the pre-research study, importance was given to the confidenti-
ality of the personal information of the patients. In the analysis
of data qualitative variables were summarized with numbers
and percentages.
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Descriptive statistics were calculated with the help of the collected data, using the Statistical Package for Social Sciences, version
21 of the SPSS program. The distribution of the parameters was analyzed by the Kolmogorov-Smirnov and Shapiro-Wilk tests.
The continuous variables with normal distribution were presented by means of standard deviation (SD) and were compared by
the independent samples t-test. Nonparametric variables without normal distribution were tested by the Mann-Whitney U test. The
chi-squared and the Fisher exact tests were used for categorical data.

RESULTS

21366 pregnant women who gave birth in Ankara City Hospital between 2019 and 2021 were included in our study. The number
of patients who gave birth in the pre-Covid-19 period was 10639 and the number of patients who gave birth during the Covid-19
pandemic was 10727. Cesarean section rates of both groups were examined one by one. The cesarean section rates were exa-
mined by dividing the patients who gave birth during covid -19 into two groups those who were infected with covid and those who
were not. Patient characteristics including maternal age, parity, gestational age at delivery, birth outcome, neonatal birthweight,
and smoking rate were generally similar between the Covid-19 and control groups (Table 1).

Table 1. Demographic, obstetrics and neonatal characteristics of all patients except for patients Covid-19 positive

Variable Pre-Covid-19 Group During él:ucnovid-w P
(n=10639) (n=10727)

Age (years) (Mean+SD) 29.21+4.52 30.06 +4.33 0.834
Gravidity Median (Min-Max) 3(2-6) 3(2-7) 0.078
Parity Median (Min-Max) 2(1-6) 2(1-4) 0.286
BMI (kg/m?) (MeanSD) 31.21+3.73 32.57+4.06 0.042
Gestational age at delivery (wk)(MeanzSD) 39.34+1.18 39.09 +1.27 0.70
Birthweight (g) (MeanzSD) 3213 +374 3465 + 588 0.639
Apgar scores (n, %) 1th min <7 145(1.79%) 191(2.3%) 0.646
Apgar scores (n, %) 5th min <7 72(0.89%) 105(1.27%) 0.879
NICU ( n, %) 67(0.83%) 74(0.89%) 0.501
Smoking (n, %) 89(11%) 108(13%) 0.421

* P<0.05, significant. BMI: Body Mass Index, NICU: Requirement of neonatal intensive care unit

Classification of the women according to the RTGCS is shown in Table 2.

Table 2. The Robson 10-Group Classification System comparison of groups

Pre-Covid-19 Group During The Covid-19 Group
The Robson 10-Group Classification System (n=10639) (n=10727)
Contribution made by CS rate Contribution made
CS rate in each| each group to the overall | in each by each group to the
group, (%) cs rate % %;::up, overall CS rate % p
1 Egzl;parous, singleton, cephalic, >37-week gestation, in spontaneous 1521 3.68 3322 6.5 <0.001*
> Nulliparous, singleton, cephalic, >37-week gestation, induced or CS 2777 2.14 37.98 5.65 <0.001%
before labor
3 Multlpgrous, singleton, cephalic, full-term, without a previous caesare- 5.9 137 1121 178 027
an section, spontaneous labour.
4 Multlparous, singleton, cephalic, full-term, w1thput a previous uterine 7.71 1,14 15.07 275 0.002*
scar, induced labour or prelabour caesarean section
5 Mul.tlparous, singleton, cephalic, full-term, with a previous caesarean 100 2091 100 2187 0918
section
6 [Nulliparous, singleton, breech 100 1,32 100 1,45 0.545
7  [Multiparous, singleton, breech 100 1,23 100 1,84 0.186
8 |All multiple pregnancies - - - - -
9  |All women with a single pregnancy in transverse or oblique lie 100 0,13 100 0,43 0.739
10 |All preterm singleton, cephalic, <37-week gestation pregnancies 48,8 1,79 47,86 2,71 0.345
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Table 3 shows the contribution of the cesarean section (CS)
rate in each group as covid positive and covid negative during
the Covid-19 pandemic.

Table 3. The Robson 10-Group Classification System compa-

rison of Covid negative and Covid positive groups during Co-
vid-19

During The Covid-19 | pyring The Covid-19
Group Group
The Robson 10-Group Classification Covid negative | Covid positive (n=537)
System (n=10190) P
Contribution made by
Contribution made each group to the over-
by each group to the o,
overall CS rate % all cs rate %
Nulliparous, singleton, cephalic,
1 [>37-week gestation, in spontaneous 6,13 13,59 <0,001*
labor
Nulliparous, singleton, cephalic,
2 [>37-week gestation, induced or CS 5,85 1,86 <0,001*
before labor
Multiparous, singleton, cephalic,
3 |full-term, without a previous caesare- 1,80 1,48 0,451
an section, spontaneous labour.
Multiparous, singleton, cephalic,
full-lérm, without a previous uterine 257 633 0.001*
scar, induced labour or prelabour
caesarean section
Multiparous, singleton, cephalic,
5 |full-term, with a previous caesarean 21,68 2532 0,236
section
6 [Nulliparous, singleton, breech 1,47 1,11 0,563
7 [Multiparous, singleton, breech 1,80 2,60 0,703
8 |All multiple pregnancies
9 All women with a s_mgle pregnancy 045 0.18 0,581
in transverse or oblique lie
10 All preterm 4smgleton, cephallc, <37- 2,63 428 0239
week gestation pregnancies

In the Pre-Covid-19 group, 3590 (33.74%) of 10639 pregnant
women were delivered by cesarean section. Multiparous wo-
men who had previous cesarean section labor with a cepha-
lic presentation at term (Robson group 5) make the greatest
contribution to the overall cesarean section rate (% 20,91). The
nulliparous women who had spontaneous labor with a cepha-
lic presentation at term (Robson group 1) follow with a rate of
3.68%.

In the during the Covid-19 group, 4831 (45.03%) of 10727
pregnant women delivered by cesarean section. Multiparous
women who had previous cesarean section labor with a cep-
halic presentation at term (Robson group 5) make the greatest
contribution to the overall cesarean section rate (% 21,87). The
nulliparous women who had spontaneous labor with a cepha-
lic presentation at term (Robson group 1) follow with a rate of
6.50%.

When the pre-covid group and during covid-19 group were com-
pared, the cesarean section rates of Robson group 1, Robson
group 2, and Robson group 4 were calculated as 3.68-6.5%
| 2.14-5.65% [ 1.14%-2.75%, respectively. These differences
were statistically significant (p<0.001, p<0.001, p=0.002, res-
pectively).
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During the Covid-19; 4526 (44.41%) of 10190 covid-19 ne-
gative pregnant women were delivered by cesarean section.
Multiparous women who had previous cesarean section labor
with a cephalic presentation at term (Robson group 5) make
the greatest contribution to the overall cesarean section rate
(% 21,68). The nulliparous women who had spontaneous labor
with a cephalic presentation at term (Robson group 1) follows
with a rate of 6.13%. 305 (56.79%) of 537 covid-19 positive
pregnant women delivered by cesarean section during the Co-
vid-19. Multiparous women who had previous cesarean section
labor with a cephalic presentation at term (Robson group 5)
make the greatest contribution to the overall cesarean section
rate (% 25,32). The nulliparous women who had spontaneous
labor with a cephalic presentation at term (Robson group 1)
follow with a rate of 13.59%. Robson group 1 cesarean secti-
on rates of Covid-19 positive and negative patients during the
Covid-19 were calculated as 13.59% and 6.13%, respectively.
This difference was statistically significant (p<0.001).

DISCUSION

RTGCS, unlike other classifications created according to cesa-
rean section indication, is not only for women who have given
birth by cesarean section but also for “all women”. Itis a perina-
tal classification as a whole. It provides classification into one
of 10 groups that are inclusive and do not contain two different
lines at the same time. This uniform coding system establishes
a strict quality control system by establishing specific diagnostic
criteria for possible complications. The present study was
conducted in a tertiary center in Turkey, which is the reference
hospital for pregnant women infected with Covid-19. To the best
of our knowledge, this is the first study that gives birth data
using RTGCS during the Covid-19 pandemic.

We observed that during the Covid-19 pandemic, women with
previous CS (Robson group 5) and the nulliparous women who
had spontaneous labor with a cephalic presentation at term
(Robson group 1) were the most common contributors to the
global CS rate, 21,68% and 6.5%, respectively regardless of
being infected with Covid-19. Similarly, multiparous women
who had previous cesarean section labor with a cephalic pre-
sentation at term (Robson group 5) make the greatest contri-
bution to the overall cesarean section rate (% 21,68) when we
evaluate the patients by separating them as covid-positive and
covid negative.

Yadav et al. analyzed data retrospectively over a period of
10 years and found that the largest contributions to the total
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CS rate are Robson Group 1 (37.62 %) and Robson group 5
(17.06 %). Their study from India reported similar results to our
study (12).

Cai et al. evaluated articles to determine which mode of deli-
very is better for preventing possible vertical transmission from
Covid-19 positive pregnant women to neonates in their review.
They have reported the rate of neonatal complications is not
greater when the mother delivers by vaginal delivery. Cai et al
concluded their paper that ” Covid-19 infection should not be an
indication for a cesarean birth” (13).

Al-Tawfiq et al. also determined the rate of cesarean section
in their study. They found delivery during Covid-19 higher than
MERS-CoV. Although outcomes are much worse in pregnant
women with MERS-CoV, the increased rate of cesarean secti-
on in women infected with Covid-19 compared with MERS-CoV
is interesting (14).

Pregnant women with a diagnosis of Covid-19 in our country,
with the recommendation of the Ministry of Health, if neces-
sary, perinatology, infectious diseases, pulmonology, anest-
hesia, and neonatal specialists Obstetrics and Gynecology in
cooperation with multidisciplinary teams, including followed by
obstetricians. In mild or asymptomatic patients, Covid-19 is not
an indication to change the planned delivery method (15, 16).
Cesarean delivery should be performed with standard obstetric
indications, as there is no evidence that it will reduce vertical
transmission (17). However, a cesarean section may be pre-
ferred by health professionals with the thought that it may be
more common due thought to high exposure to infection in the
hospital at the beginning of the pandemic (18).

There are some limitations to our study. Unfortunately, we were
unable to clearly specify the indications for cesarean section
due to the uncertainty of the covid 19 infection. However, the
most important strength of our study is that it is a large cohort
study that includes data from a tertiary health center.

Discussions on the clinical course of the covid-19 disease in
pregnant women, possible complications, treatment methods,
follow-up, and intrapartum management are still continuing. At
the beginning of the epidemic, higher rates of cesarean section
are expected in the group of pregnant women with Covid-19
infection due to our limited knowledge. Although the mother’s
infection complicates the delivery, the timing and mode of deli-
very should be individualized according to the clinical condition
of the pregnant woman, the week of gestation and the condition
of the fetus. Although increased cesarean section rates are
not a novel finding considering that epidemic diseases such as
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covid -19 are possible today, the value of our work will be better
understood. There is a need for further studies on Covid-19 in-
fection during pregnancy and childbirth, as there is not enough
data at the moment.
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6z ABSTRACT

Amag: Kartilaj tahribatinin, agiri kilo, eklemlerin agiri kullanimi ve zorlanan hareketler, yaslanma Aim: Cartilage destruction has been associated with many factors such as overweight, excessi-
siirecine bagli aginmalar, genetik faktérler gibi bircok fakidrle iliskilendirildidi gbriilmiistiir. Obe- ve use of joints and forced movements, abrasion due to the aging process, and genetic factors.
Zite, osteoartrit igin degistirilebilir bir risk fakidriidiir. Bu calismada diz eklemi kartilaj kalinliginin Obesity is a modifiable risk factor for osteoarthritis. This study aimed to determine the thickness
belirenmesi ve gebelik siirecinin gebelikte osteoartrit gelisimine etkisinin gosterilmesi amaglandi. of knee joint cartiage and demonstrate the impact of the pregnancy process on osteoarthritis

. L o development during pregnancy.
Gereg ve Yontem: Bu galismaya 15-42 yas arasi 50 gebe kadin dahil edildi. Baskin diz distal

femoral kartilajin ultrason gériintilsti, kemik korteksi ile suprapatellar yag yastigi arasindaki gtiglii Material and Method: Fifty pregnant women aged 15-42 years, were included in this study. The
yankisiz alandan lateral kondil, interkondiler alan ve medial kondilde 1. ve 3. trimesterde dlgildu. ultrasound image of dominant knee distal femoral cartilage was measured at the 1stand 3rd tri-
mesters in the lateral condyle, intercondylar area, and medial condyle from the strong anechoic
Bulgular: Nullipar ve multipar gebelerin her birinin tgtincti trimester kartilaj 6l¢iimlerinin, biringi tri- b Yy b e
area between the bone cortex and the suprapatellar fat pad.
mester kartilaj él¢limlerine gére anlamli derecede daha ince oldugunu bulduk (p=0,001, p=0,005, s .
p<0,001). Yas, sosyoekonomik diizey, egitim diizeyi, calisma durumu, viicut kitle indeksi ve diz Results: We found that the third trimester cartilage measurements for each of the nulliparous
kartilaj ultrason dlglimleri arasinda anlamli iligki bulundu (p=0,001 p=0,003, p=0,002, p=0,001). and multiparous pregnant women were significantly thinner than the first trimester cartilage me-
asurements (p=0.001, p=0.005, p<0.001). A significant relationship was found between age,

Sonug: Bu sonuglara gére sosyoekonomik diizey, egitim dizeyi, calisma durumu ve viicut kit-
socioeconomic level, education level, employment status, body mass index, and knee cartilage

ultrasound measurements (p=0.001 p=0.003, p=0.002, p= 0.001).

le indeksi kartilaj kalinigini etkileyen faktorler oimasiyla birlikte, gebeligin Uglincli trimesterine

gegisinde ve multipar kadinlarda eklem kartilaj dlgimiinde anlamli azalma, gebelik stirecinin

osteoartrit geligiminde énemli bir faktér oldugunu disiindirmektedir. Conclusion: According to these results, although socioeconomic level, education level, employ-
, . , . ment status, and body mass index are factors affecting cartilage thickness, a significant decrea-

Anahtar Kelimeler: osteoartrit, gebelik, eklem, kartilaj, parite
se in joint cartilage measurement in multiparous women and the transition to the third trimester

of pregnancy suggests that pregnancy is an important factor in the development of osteoarthritis.

Keywords: osteoarthritis, pregnancy, cartilage, joint, parity
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INTRODUCTION

Osteoarthritis is a non-inflammatory chronic degenerative di-
sease characterized by progressive cartilage destruction, os-
teophyte formation, and subchondral sclerosis, especially in
weight-bearing joints. It is most commonly seen on the knee,
hip, wrist, and spine. The knee is the particularly affected joint
in osteoarthritis (1).

In epidemiological studies conducted around the world, symp-
tomatic knee osteoarthritis has been reported in 10-30% of in-
dividuals over 65 years of age (2). In studies, 33% of adults
and 90% of individuals over 65 years of age have been radi-
ologically shown to have osteoarthritis (3). Osteoarthritis is
approximately twice as common in females than in males (1).
Cartilage destruction has been associated with many factors
such as overweight, excessive use of joints and forced move-
ments, abrasion due to the aging process, and genetic factors
(4). Obesity is a modifiable risk factor for osteoarthritis (1, 4). A
positive correlation was reported between an increase in body
mass index (BMI) and the incidence of osteoarthritis in the knee
joint (4).

The pregnancy process is associated with an increase in body
mass index due to its hormonal and physiological effects. The
average weight gain in a normal pregnancy is approximately
12.5 kilograms (5). However, the weight gained during preg-
nancy is generally higher and the risk of obesity in pregnancy
increases day by day (6). This excessive weight gain triggers
osteoarthritis in the long term with the increase in load on the
knee joints (4). Also, the studies have reported that the incre-
ase in the number of births in women leads to a decrease in
knee, tibia, and total cartilage volume and an increase in cartila-
ge defects (7). However, there are not many studies that clearly
show the change in knee joint cartilage during pregnancy.

To the best of our knowledge, this is the first study investiga-
ting changes in the characteristics of knee joint cartilage du-
ring pregnancy. This study aims to determine the effect of the
pregnancy process on osteoarthritis formation by observing the
change in knee joint cartilage thickness during pregnancy.

This way, by showing whether the pregnancy itself or the wei-
ght gained during the pregnancy process have an effect on the
knee joint cartilage, especially to those who want 2 or more
children, would allow patients to be informed in advance about
this issue and should give them the opportunity to protect them-
selves from a future risk of osteoarthritis.

2002

MATERIALS AND METHOD

This prospective cohort study was conducted in accordance
with the Declaration of Helsinki in a tertiary referral hospital
between 01.02.2016 and 01.12.2016. Ethics committee ap-
proval was obtained from the same institution (15/1069). The
follow-up of 50 pregnant women between the ages of 15 and
42, who underwent regular antenatal follow-up, was performed
during pregnancy. Written informed consent was obtained from
all participants. Pregnant women who did not attend regular
antenatal follow-ups; pregnant women with knee operation his-
tory, polycystic ovary syndrome, chronic diseases (thyroid dise-
ases, diabetes, chronic hypertension, etc.), and with diseases
that may affect knee cartilage such as rheumatoid arthritis and
osteoarthritis, and with current or past drug use that may affect
the cartilage structure were not included in this study. In additi-
on, pregnant women with pregnancy-related diseases such as
gestational diabetes mellitus and preeclampsia were not inc-
luded in the study since some physiological changes such as
edema and weight gain may be exaggerated and may lead to
different results in measurements.

Weight was measured by using an electronic scale, having as-
ked the patients to remove their shoes, socks, and heavy gar-
ments. Height was measured asking patients to remove their
shoes (8). The education level was classified into three cate-
gories: primary school, high school, and university. Clinical and
sociodemographic characteristics of the women were recorded.

Ultrasound measurements were performed by a 5-7.5 MHz
linear array transducer on an ATL HDI 5000 ultrasonography
device with B-mode ultrasonography examinations by the same
radiologist. An image was generated for each measurement of
each patient.

For all participants, the ultrasound image of the dominant knee
(defined as the stepping limb when starting to walk) was ta-
ken as the basis, and the same knee cartilage was measured
at each measurement. Distal femoral cartilage measurements
were made ultrasonographically with a linear probe. The pa-
tient’s knee was imaged by placing the probe in an axial po-
sition on the suprapatellar region while it was in a comfortable
position in maximum flexion. The measurements were obtained
by measuring the lateral condyle, intercondylar area, and me-
dial condyle from the strong anechoic area between the bone
cortex and the suprapatellar fat pad at the distal femoral carti-
lage (9). Knee cartilage was measured in three regions: lateral
tibial (1), patellar (2), and medial tibial (3) (Figure 1).
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With a-priori power analysis, we calculated that the sample size needed to observe an effect size of 0.5, with a 0.05 significance
and a 0.95 statistical power, was 45 patients.

Statistical analysis was performed by SPSS (Statistical Package for the Social Sciences) 22 (SPSS Inc., Chicago, IL). Descripti-
ve analyses were given using tables of frequencies for the categorical variables and using mean and standard deviation for the
normally distributed variables. The comparison of categorical variables was performed by the chi-square test, according to the
relevant statistical test based on patient numbers regarding compared variables (Pearson Chi-Square Test, Yates Correction
Chi-Square Test, Fisher’s Final Test). Independent sample t-tests were used for the normally distributed continuous data. Paired
t-tests were used for dependent continuous data statistical analysis. P values <0.05 were considered statistically significant.

Figure 1. Ultrasonographic image demonstrating femoral cartilage measurements. (1: lateral tibial, 2: patellar 3: medial tibial)

RESULTS

Atotal of 75 randomly selected singleton pregnant women who accepted to participate were included in the study. However, in the
following weeks, 17 pregnant women who did not continue their pregnancy follow-up in our hospital and 8 pregnant women who
had preterm labor had to be excluded (Figure 2).

Figure 2. Flow diagram of pregnant patients participating in the study.
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The comparison of the main characteristics of the nulliparous and multiparous women is given in Table1.The mean BMI of the first
trimester and third trimester of multiparous participants was significantly higher than that of the nulliparous participants. The avera-
ge height of the multiparous and nulliparous women who participated in the study was found to be similar, and multiparous women
began the pregnancy process more overweight than nulliparous pregnant women in the first trimester and ended this process with
more weight (Table 1). The mean age of theparticipants was 26.2 (17 — 37), and 8.0% of these women were working (Table 1).

Table 1. Comparison of the main characteristics of the nulliparous and multiparous

Nulliparous (n=18) Parous (n=32)
P value
Mean+SD Mean+SD
Age (years) 23.0+4.2 28.615.4 0.001*
Menarche age (years) 14.6+1.2 13.2+1.4 0.159*
First gestational age (years) 22.5+3.7 20.3+3.2 0.215*
Smoking status % 16.7 21.9 0.730%*
BMI (first trimester) 24.2+5.4 27.5+6.6 0.044*
BMI (third trimester) 30.816.3 33.616.8 0.018*
Education Primary school 44.4 62.5
High school 33.3 34.4
level % University 222 3.1 0.087**

*Independent sample t-test, **Chi-square test

The correlation of education level, employment status, socioeconomic status, and smoking status with knee joint cartilage mea-
surements is shown in Table 2.

Table 2. Correlation of education level, employment status, socioeconomic status, and smoking status with knee joint cartilage

measurements
Employment sta- Socioeconomic
Education status Smoking status
tus level

Rho* p** Rho* px* Rho* px* Rho* px*
Patellal* trimester 0.871 0.002 0.054 0.001 0.164 0.003 | 0.011 0.325
Patella 3™ trimester 0.099 0.003 0.079 0.005 0.325 0.003 | 0.013 0.324
Medial tibial 1**trimester 0.025 0.000 0.125 0.000 0.119 0.012 | 0.012 0.963
Medial tibial 3" trimester 0.019 0.039 0.112 0.021 0.132 0.015 | 0.065 0.587
Lateral tibial 1 trimester 0.078 0.041 0.325 0.004 0.369 0.002 | 0.061 0.139
Lateral tibial 3" trimester 0.312 0.012 0.621 0.001 0.254 0.000 0.018 0.123

*Rho: correlation coefficient,**Spearman’s correlation analysis

First and third-trimester femoral cartilage ultrasound measurements of participant nulliparous and multiparous pregnant women
were compared, and the mean femoral cartilage measurements in all three regions (patella, medial tibial, lateral tibial) were found
to be similar between nulliparous and multiparous women (Table 3).
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Table 3. First and third trimester femoral cartilage ultrasound measurements of participant nulliparous and multiparous pregnant

women Nulliparous (mm) Parous (mm) P value
Patella 1st Trimester 2.20(0.8) 2.10(0.9) 0.701
Patella 3rd Trimester 2.1(0.7) 1.99(0.6) 0.628
Medial tibial 1st Trimester 1.71(0.9) 1.41(0.6) 0.142
Medial tibial 3rd Trimester 1.32(0.4) 1.22(0.4) 0.532
Lateral tibial 1st Trimester 1.59(0.4) 1.41(0.3) 0.186
Lateral tibial 3rd Trimester 1.50(0.3) 1.35(0.4) 0.220

Independent sample t-test

There was a statistically significant difference in femoral cartilage measurements between the first trimester and third trimester in
all three regions. The femoral cartilage measurements in all three regions of the third trimester were found to be thinner than the
first trimester measurements of the participants (Table 4).

Table 4. Comparison of ultrasound measurements between first and third trimesters of participant pregnant women

Joint ultrasound measurement (mm) P value

Patella 1st Trimester

0.104(0.02) 0.000
Patella 3rd Trimester
Medial tibial 1st Trimester

0.266(0.08) 0.005
Medial tibial 3rd Trimester
Lateral tibial 1st Trimester

0.078 (0.01) 0.001
Lateral tibial 3rd Trimester

Paired sample t-test

DISCUSION

In our study, we examined the impact of the pregnancy process on osteoarthritis development in the knee joint. We found that
the third trimester cartilage measurements for each of the nulliparous and multiparous pregnant women were significantly thinner
than the first trimester cartilage measurements (p=0.001, p=0.005, p<0.001). In addition, we determined a significant relationship
between age, socioeconomic level, education level, employment status, body mass index and knee cartilage ultrasound measu-
rements (p=0.001 p=0.003, p=0.002, p= 0.001).

Osteoarthritis is seen twice as often in women than in men. The risk of osteoarthritis increases with age. Osteoarthritis has been
associated with certain genetic and internal diseases such as hypertension, hyperuricemia, diabetes mellitus, and PCOS (10).
For this reason, we used the presence of diseases that may affect the knee joint as one of the exclusion criteria in our study.
According to a study conducted on PCOS patients in Turkey, the femoral cartilage thickness of PCOS patients was found to be
significantly thinner than in BMI matched control patients (11). Therefore, PCOS patients were excluded from the study due to the
fact that PCOS could affect knee joint cartilage.
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The mean age of nulliparous pregnant participants was 23, whi-
le the mean age of multiparous pregnant participants was 28.6,
and no statistically significant relationship was found with the
occurrence of osteoarthritis. Autopsy studies show that dege-
nerative joint changes begin to appear in the second decade.
X-ray findings start in the third decade and progress with age
(12). These results are a strong aspect of our study to prevent
the impact of the effect of increased age on the joint cartilage,
since the evaluation was perfomed on a similar age group.

Studies have clearly shown the relationship between socioeco-
nomic status, education level, working status and osteoarthritis
(13-15). Similarly, we found that women with low socioecono-
mic status and education levels had lower knee cartilage me-
asurements.

There are contradictions in the literature regarding the relati-
onship between smoking status and osteoarthritis; while some
show that the risk of osteoarthritis increases in smokers (16),
some say that there is a protective effect from osteoarthritis
because of increased glycosaminoglycans and collagen in
smokers (17, 18), and some reports state that there is no signi-
ficant difference between smokers and nonsmokers (19). In our
study, the knee cartilage ultrasound measurements of smokers
generally did not differ from non-smoking pregnant women.
However, most pregnant women do not smoke as much as
non-pregnant women; this may be the reason for this insigni-
ficance.

The relationship between parity and osteoarthritis has been
demonstrated by recent studies (20). In their study, Wei et al.
clearly demonstrated that increased parity causes knee joint
patellar cartilage degeneration (7). Similarly, Wise et al. repor-
ted that the risk of osteoarthritis significantly increased in those
who had a parity of four or higher (21). This relationship showed
that the negative effect on knee cartilage was more prominent
with the increasing number of live births. In our study, we did
not find any significant difference between nulliparous and
multiparous pregnant women in medial tibial, lateral tibial, and
patellar cartilage ultrasound measurements in both the first tri-
mester and third trimester. We thought this could be due to the
low number of patients and the number of patients with parity
above three in our study. However, in a study conducted in 14
nulliparous and 14 multiparous patients, it was shown that the
risk of osteoarthritis increased as a result of the alteration of
cartilage mechanics in multiparous patients (22). In addition, a
study suggested that there is a relationship between abortion
and knee osteoarthritis, and that it may increase knee osteo-

2006

arthritis (23).

Obesity is defined as an osteoarthritis risk factor due to ex-
cessive load on the knee joints. There are many studies in the
literature showing that there is a direct relationship between
increased BMI and increased risk of osteoarthritis (24). In our
study, the mean BMI of the first trimester and third trimester
of multiparous participants was significantly higher than that
of nulliparous participants. In both groups, a difference of ap-
proximately six units was found between the first trimester and
the third trimester in both nulliparous and multiparous women.
This showed that multiparous and nulliparous women had simi-
lar weight gain during pregnancy, and this was an indication of
the fast weight gain of the participants during pregnancy. Our
study showed that third trimester lateral tibial, medial tibial, and
patellar cartilage measurements for each of the nulliparous
and multiparous pregnant women were significantly thinner
than the first trimester lateral tibial, medial tibial, and patellar
cartilage measurements. This was attributed to the increase in
BMI between the first and the third trimester. Although increa-
sed sex hormones such as estrogen and progesterone have a
protective effect on cartilage during the pregnancy process, we
think that increased BMI due to increased weight gain, increa-
sed load on the joint and excessive decrease in physical acti-
vity thins the knee joint cartilage thickness in the third trimester.
However, it is known that there is a significant amount of weight
loss in the first month, especially after the expulsion of the fetus
and its attachments, the energy consumed by breastfeeding,
and the disappearance of edema (25). We think that this thin-
ning in the knee joint cartilage may revert to first trimester me-
asurements in the third trimester by decreasing the load on the
knee joint from losing excess weight. To understand whether
cartilage ultrasound measurements are reversible, ultrasound
measurements of the patients at the end of the postpartum pe-
riod (after 40 days) are needed. In our study, it was not possible
to reevaluate patient groups due to patient-related reasons, but
we are confident that future studies will clarify this thesis.

Recently, the use of ultrasound in the detection of osteoarth-
ritis has become widespread (26-28). In a study conducted
by the EULAR study group on the use of ultrasound (USG) in
osteoarthritis, USG was shown to be more sensitive than con-
ventional radiography in detecting osteophytes and joint space
narrowing in hand osteoarthritis (29). In a study, it was conclu-
ded that ultrasound, as an easily accessible, inexpensive and
radiation-free modality, is helpful in revealing the factors associ-
ated with pain in knee osteoarthritis (30). The USG method was
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found to be more sensitive than MRI, x-ray, and arthroscopic
techniques (31).

This is the first study evaluating the changes in the charac-
teristics of knee joint cartilage during pregnancy. However, in
current USG imaging, the lack of standard scoring systems for
the identification, detection, and grading of changes in oste-
oarthritis and structural damage, subjectivity in selection and
interpretation of images, and the need for studies to determine
the validity and reliability of USG in evaluating the pathology
of osteoarthritis restrict the use of USG in the diagnosis of os-
teoarthritis. The patients included in this study were selected
from the antenatal outpatient clinic, and no randomization was
made. The patients who consented to participate were recrui-
ted, which could produce a selection bias. In order to minimize
the risk of observer bias, only one sonographer made all the
measurements. One limitation of our study was the lack of post-
partum evaluation which was not performed due to patients’
incompatibility and non-attendance.

In conclusion, according to these results, although the socioe-
conomic level, education level, empolyment status, and body
mass index are factors affecting cartilage thickness, a signi-
ficant decrease in joint cartilage measurement in multiparous
women and the transition from the first trimester to the third
trimester of pregnancy suggests that pregnancy is an important
factor in the development of osteoarthritis.

We believe that more studies are needed with an increase in the
number of participating patients, repeating the measurements
at the end of the puerperium period, and adding non-pregnant
women to the study group, which will contribute to our study in
the future. Early diagnosis of osteoarthritis positively impacts
public health by providing early intervention and early initiation
of necessary life changes in patients. Therefore, women con-
sidering pregnancy should be informed that high weight gain
and increased parity during pregnancy increase the risk of os-
teoarthritis.
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Amag: Bu calismamizda, disiik tehdidi (abortus imminens) ile bagvuran hastalarin hangilerinin

disukle sonuglanacagini 6ngdrebilmek icin tam kan sayimi parametreleri aragtiriimistir.

Gereg ve Yontem: Bu retrospektif kohort galismaya abortus imminens tanisi olan 205 kadin hasta
dahil edilmistir. Olgular birinci grupta abortus imminens tanisi olan ve diisiik yapan hastalar, ikinci
grupta ise gebelik dogumla sonuglananlar olmak (izere iki gruba ayrilmigtir. Hastalarin bagvu-
rular sirasinda bakilan tam kan sayimi parametrelerinden hemoglobin (Hgb), hematokrit (Hct),
trombosit (PIt), beyaz kan hiicreleri (WBC), nétrofil, lenfosit, ortalama trombosit hacmi (MPV),
trombosit dagilim genisligi (PDW) degerleri kaydedilmis ve platelet-lenfosit orani (PLR), nétro-
fillenfosit orani (NLR), monosit-lenfosit orani (MLR), sistemik inflamatuar index (SlI) gibi degerler

hesaplanip kaydedilmistir.

Bulgular: Bu galismada, gebelik sonucu disiikle sonuglanan grubun yasinin, gebeligi dogum ile
sonuglanan gruba gére anlamli olarak daha yiiksek oldugu saptanmistir (30 [27-36] ve 29 [25-
33], p=0.021, sirasiyla). Abortus grubunun parite sayisinin, doumla sonuglananlara gore yiiksek
oldugu saptanmistir ( 1[0-2] ve 1[0-1], p=0,017, sirasiyla). Dogum grubunun yasayan gocuk
sayis! abortus grubundan ytiksek oldugu saptanmistir (1{1-2] ve 1([0-2] , p=0.021, sirasiyla).
Diger demografik veriler agisindan gruplar arasinda anlamli fark bulunamamistir (p>0.05). Abor-
tus imminens tanisi olanlarda, gebelik sonuglarini éngérmede tam kan sayimi parametrelerinde

istatistiksel anlamli bir fark saptanmamustir (p>0.05).

Sonug: Diistk tehdidi ile bagvuran hastalarda tam kan sayimi parametrelerini arastirdigimiz bu
calismada, gebeligi diistik ile sonuglananlar ile dogumla sonuglanan gruplar arasinda tam kan
sayimi parametreleri agisindan istatistiki olarak anlamli fark bulunamamistir. Sonug olarak du-
stk gelisecek hastalari 6ngérmede, tam kan sayimi parametrelerinin klinik kullanimi mtimkiin

gorinmemektedir.

Anahtar kelimeler: Abortus imminens, diistik tehdidi, nétrofil-lenfosit orani (NLR), trombosit-lenfo-

sit orani (PLR), monosit-lenfosit orani (MLR), sistemik inflamatuar index (SII)

ABSTRACT

Purpose: In this study, it was planned to investigate the parameters of the complete blood count
in order to predict which patients presenting with the threatened miscarriage will result in missed

abortion.

Materials and Methods: Two hundred and five female patients with abortion imminens diagnosis
were included in this retrospective cohort study. In the first group named as miscarriage group,
and in the second group named as delivery group. Hemoglobin (Hgb), hematocrit (Hct), throm-
bocyte (PIt), white blood cells (WBC), neutrophil, lymphocyte, mean platelet volume (MPV), pla-
telet distribution width (PDW) values were recorded from the complete blood count parameters
of the patients during their admission to the hospital. and values such as platelet-lymphocyte
ratio (PLR), neutrophil-lymphocyte ratio (NLR), monocyte-lymphocyte ratio (MLR), systemic

inflammatory index (SII) were calculated and recorded.

Results: In this study, the age of miscarriage group was found to be significantly higher than de-
livery group (30 [27-36] and 29 [25-33], p=0.021, respectively). It was determined that the parity
number of the miscarriage group was higher than delivery group(1[0-2] and 1[0-1], p=0.017,
respectively). The number of living children in the delivery group was found to be higher than the
miscarriage group (1[1-2] and 1([0-2] , p=0.021, respectively). No statistically significant differen-

ce was found in complete blood count parameters in predicting pregnancy outcomes (p>0.05).

Conclusion: In this study, in which we investigated the parameters of the complete blood count
in patients presenting with threatened abortion, no statistically significant difference was found
between the groups that resulted in misccariage and delivery group, in terms of complete blood
count parameters. As a result, clinical use of complete blood count parameters does not seem

possible in predicting patients who will develop miscarriage.

Keywords: Abortion imminens, threatened miscarriage, neutrophil-lymphocyte ratio (NLR), pla-
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GiRis

DisUk tehdidi (abortus imminens), gebeliklerin yaklasik %20
'sinde gelismektedir (1). Bu hastalarda missed abortus (gebelik
kaybi)oranlari %5,5 ile %17 arasinda degismektedir (2,3). Mis-
sed abortusun kesin nedeni tam olarak bilinmemektedir. Missed
abortus ya da genel ifade ile gebelik kaybi etyopatogenezinde
ileri anne yasi, ilk gebelik, gebelik kaybi dykus, uterin anoma-
liler, kromozomal anomaliler, es sperm anormalligi, luteal faz
defekti, immiinolojik nedenler, endokrin nedenler, enfeksiyon-
lar, sigara ve alkol kullanimi bulunmaktadir (4,5).

Saglikh bir gebelik, immin sistem aktivasyonu ile embriyonik
antijen toleransi arasinda hassas bir denge gerektirmektedir.
Maternal-fetal arayiiz, desidual dogal élduriicl (dNK) hiicreler,
makrofajlar, T hicreleri, dendritik hiicreler ve B hicreleri gibi
farkll bagisiklik hiicrelerinden olugur. immiin sistem hiicreleri,
desidual stromal hiicreler ve trofoblastlar arasindaki etkilesim,
genis bir hiicresel baglanti agi olusturur. Hlicresel immunolojik
bir dengesizlik, spontan diistk, preeklampsi, erken dogum, int-
rauterin biyime kisithligi ve enfeksiyon gibi olumsuz gebelik
sonuglarina yol agabilir (6). Dongiisel endometriyumun gebe-
ligin desiduasina dénusimul, kritik olarak uterus kemokin sin-
yallerine, dolagimdaki NK hucrelerinin ve kemik iligi kaynakli
mezenkimal kdk/progenitér hiicrelerin (BM-MSC) transvaskdler
gbcline ve bunlarin proliferatif genislemesine ve maternal-fetal
aray(iziin etkili homeostatik diizenleyicilerine fenotipik farklilas-
masina bagdlidir. Bu yolun herhangi bir asamasinda bozulma
potansiyel olarak plasenta olusumunu engelleyebilir ve distige
neden olabilir (7). Maternal sistemik inflamatuar cevabin artigi-
na bagll olarak defektif plasentasyon sonucu missed abortus
gelistigini savunan galismalar mevcuttur (8).

Tam kan sayimi parametrelerinden platelet (PLT), ortalama
platelet hacmi (MPV), platelet dagilim genisligi (PDW), pla-
telet-lenfosit orani (PLR), nétrofil-platelet orani (NLR), mono-
sit-platelet orani (MLR) ve sistemik immin inflamasyon indeksi
(SlI) artmig inflamasyon ve iskemi ile iligkilidir. Tam kan sayimi
parametreleri ucuz, kolay ulasilabilen laboratuvar tetkikleri ol-
masi nedeniyle bu parametreler ¢ok sayida gebelik komplikas-
yonunun prediksiyonunda arastirma konusu olmustur. Missed
abortusun tam kan sayimi parametreleri ile prediksiyonunu
konu alan literatir sinirlidir. Tam kan sayimi ile elde edilen
inflamasyon parametreleri preeklampsi (9) , hiperemezis gra-
vidarum (10), preterm dogum eylemi (11), gestasyonel diyabet
(12), preterm premattr erken membran riptiri (PPROM) (13),
COVID-19 enfeksiyonunda olumsuz gebelik sonuglari (14) gibi
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patolojilerde yiiksek bulunmustur. Benzer sekilde guncel calis-
mada Sll, PPROM’da olumsuz neonatal sonuglarin tahmini igin
ek bir gésterge olarak kullanilabilecegi rapor edilmistir.

Erken gebelik kayiplarinin (missed abortus), disik tehdidi
durumlarinda inflamasyon parametrelerine dair literatiirde ce-
ligkili sonuglar elde edilmistir. Ata ve ark. erken gebelik kaybi
yasayan gebelerde saglikli gebelere gdre; MPV degerini du-
stik, PLR degerini yiksek bulmusglardir (15). Christoforaki ve
ark. canli dogum yapan kadinlar (saglikli gebelik) ile gebelik
kaybi yasayan kadinlarin NLR degerlerini benzer bulmusglardir
(16). Wang ve ark. NLR, MLR parametrelerini missed abortus
grubunda kontrol grubuna gére diistik bulmusglardir (17). Turgut
ve ark. SlI degerini missed abortus grubunda kontrol grubuna
gore yiksek bulmuslardir (18). Kim ve ark. ise dugtk tehdidi
grubunda NLR degerini missed abortus grubuna gore yliksek
bulmuglardir (19). Biyik ve ark. missed abortus grubunda kont-
rol grubuna gore PDW, NLR, PLR degerlerinin yuksek bulmus-
lardir (20).

Dustik tehdidi yasayan kadinlarin az bir kismi gebelik kaybi ya-
samaktadir. Hangi gebenin gebelik kaybi yasayacagini predikte
etmek i¢in rutinde kullanilan bir belirte¢ bulunmamaktadir. Bu
nedenle disik tehdidi yasayan hastalarin gogu anksiyete ya-
samakta, hekimler ise hastalarin tamamina tedavi uygulamak
zorunda kalmaktadir. Bu galismada dusuk tehdidi ile bagvuran
hastalarin tam kan sayimi parametrelerinin, distgu 6ngérdi-
riip 6ngordiremeyecedi arastiriimistir.

GEREG VE YONTEM

Bu retrospektif kohort galismasi XX Hastanesinde, 2020 Ocak
ile 2022 Subat aylari arasinda, Kadin Hastaliklari ve Dogum
klinigine bagvuran, 20. gebelik haftasindan kigtik tekil gebeligi
olan ve dustk tehdidi yasayan 205 kadin hasta ile ylritiims-
tiir. XX Etik Kurulu Baskanligi'ndan 17.08.2022 tarihli Etik Kurul
Karar No:2022/08-08 karar sayil etik onayi alindi.

Literatiire gdre abortus imminens tanili hastalarda, gebeligin
dusuk ile sonuglanma orani %5 ile %17 arasindadir (2,3). Bu
bilgiye dayanarak, distik orani, ¢alismaya dahil edilecek kohort
icin ortalama %10 olarak varsayilmigtir. Bu oran varsayimiyla
cift yonlli anlamhlik diizeyi 0.05 ve etki buytkligi 0.7 olarak
kabul edilmek lizere; vaka grubunda 18, kontrol grubunda 162
olmak (izere, toplam érneklem sayisinin 180 olmasi durumun-
da, iki grup arasinda anlamli fark oldugunu test etme giicl
%80 olarak saptanmistir (21). 2020 Ocak- 2022 Subat tarihleri
arasinda klinigimize bagvuran ve abortus imminens tanisi alan
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1058 hasta kaydi incelenmistir. Bu kayitlar icinde ayni hasta-
larin mukerrer bagvurulari izlenmis ve bu kayitlar kisi bazinda
degerlendirilmistir. Bu olgulara dahil edilme ve dislanma kriter-
leri uygulanmis ve toplam 205 kadin hasta ile ¢alismaya de-
vam edilmistir. 18-45 yas, tekil gebelik, fetal kalp atimi olmasi,
vajinal kanama olmasi galismaya dahil edilme kriterleri olarak
belirlendi. Calismadan diglanma kriterleri olarak; enfeksiyon,
sistemik hastalik 6ykisi (tiroid disfonksiyonu, diyabetes mel-
litus vs), kronik inflamatuar hastalik (romatoid artrit, FMF vb...),
cogul gebelik, aktif malign hastalik, tani konmus fetal kromo-
zomal bozukluga sahip olmak, iki ve daha fazla sayida distk
oykUsune sahip olmak kabul edildi.

Gebelik sonucuna gore hastalar iki gruba ayrilmistir. Birin-
ci grupta abortus imminens tanisi olan ve gebeligi disik ile
sonuglanan hastalar bulunmaktadir. ikinci grupta ise abortus
imminens tanisi olan ve gebelik dogumla sonuglananlar bulun-
maktadir. Olgularin demografik verileri kaydedilmigtir. 20. gebe-
lik haftasindan dnce gebeligi olup vajinal kanamasi olan ancak
gebeligi sonlanmamis olan olgular abortus imminens kabul edil-
mistir (1). Daha dnce intrauterin fetal kalp atimi saptanan gebe-
nin 20. gebelik haftasindan énce fetal kalp atim kaybi olmasi,
missed abortus tanisi olarak kabul edilmistir (1,2). Ayrica aktif
vajinal kanamasi olan ve en az 6 haftalik gebelikte kalp atisi
tespit edilemeyen kadinlar da missed abortus olarak kabul edil-
mistir (1,2). Gebelik haftasi son adet tarihine gére hesaplanmis
olup, son adet tarihi ile gebelik haftasi arasinda uyumsuziuk
olmasi durumunda erken donem gebelik ultrason bulgularina
gore gebelik haftasi dlizeltilmistir. Calismaya dahil edilen has-
talarin yasl, gebelik haftasi, gravida sayisi, parite sayisl, dlisik
saylsl, yasayan cocuk sayisi gibi dzellikleri listelenmistir. Tam
kan sayimi parametrelerinden hemoglobin, hematokrit, PLT,
WBC, nétrofil, lenfosit, MPV, PDW, gibi degerler alinarak, PLR,
NLR, MLR, SlI degerleri hesaplanarak, kaydedilmistir.

istatiksel analiz igin toplanan tiim veriler Statistical Package for
the Social Sciences, stirlim 23, SPSS Inc., Chicago, IL (SPSS)
programi ile analiz edilmistir. Veriler ortalama + standart sap-
ma; median [25 persentil - 75 persentil] olarak verilmistir.” ve
“p<0.05 kabul edilmistir. Her grup igin verilerin normal dagiim
gosterip gostermedigi Kolmogorov-Smirnov ve Shapiro- Wilk
testleri ile degderlendirilmistir. Normal dagilima uyan gruplar
Student T testi ile karsilastirirken, normal dagilima uymayan
veriler igin Mann Whitney U testi kullanilmistir. Kategorik veri-
lerin karsilagtirimasinda Ki-kare testi uygulanmistir. iki yonlii
anlamlilik sinir p<0.05 kabul edilmisti.
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BULGULAR

Kohort grubunun yas ortalamasi 29,64 + 5,81 yil olarak he-
saplandi. Tim érneklemde abortus imminens tanisi aldiginda-
ki ortalama gebelik yasI 66,31 £ 21,74 giin olarak saptandi.
Calismaya dahil edilen 205 hastanin 61'inin gebeligi diisiikle
sonuglanmistir,144 hastanin gebeligi dogumla sonuglanmistir.
Gebelik sonucu duslkle sonuglanan grubun yasinin, gebelik
sonucu dogum ile sonuglanan gruba gére anlamli olarak daha
yliksek oldugu saptanmistir (30 [27-36] ve 29 [25-33], p=0.021,
siraslyla). Abortus grubunun parite sayisinin, dogumla sonug-
lananlara gore yiiksek oldugu saptanmigtir ( 1[0-2] ve 1[0-1],
p=0,017, sirasiyla). Dogum grubunun yasayan gocuk sayl-
si abortus grubundan yiksek oldugu saptanmistir (1[1-2] ve
1([0-2] , p=0.021, sirasiyla). Diger demografik veriler agisindan
gruplar arasinda anlamli fark bulunamamistir (p>0.05). Olgula-
rin demografik verileri tablo 1°de verilmistir.

Tablo 1. Olgularin demografik verileri

Abortusla sonugla- Dogumla sonugla- p de-
nanlar (n=61) nanlar (n=144) deri

Yas (yil) 30 [27-36] 29 [25-33] 0,021°
5:5‘(22&) 59 [51-79] 60,5[47-81,5]  0,772°
Gravida 2 [2-3] 2[1-3] 0,069°
Parite 1[0-2] 1[0-1] 0,017°
Yasayan 1[0-2] 1[0-1] 0,0212
Abortus 0[0-1] 0 [0-0] 0,612°

a: Mann- Whitney U testi

Gebeligi dustk ile sonuglananlar ile dogumla sonuglanan grup
daha 6ncesinde gebelik kaybi dykisl agisindan karsilastirildi-
ginda iki grup arasindan anlamli fark bulunanamadi (%26,2 vs
%22,9; p=0.597). Laboratuar parametreleri agisindan gruplar
arasinda anlamii fark bulunamamistir (p>0.05). Olgularin labo-
ratuar verileri tablo 2'de verilmigtir.

Tablo 2. Olgularin laboratuvar parametreleri

Abortusla sonuglananlar ~ Dogumla sonuglananlar

(n=61) (n=144) P degeri
12,98K1,17 12,89 0,98
Hb (g/dL) 0,604°
12,8 [12,2-14] 12,8 [12,3-3,6]
38,96 3,19 38,56 2,55
Htc (%) 0,342°
39,3 [36,8-41,5] 38,55 [37-40,15)
9638,2 K 3125,32 9593,61 X 2375,37
WBC (mclL) 0,727
8800 [7850-11120] 9290 [7270-11060]
Platelet 251983,6 ¥ 64169,95 249201,38 K 54585,09 0,947
(103/uL) 245000 [206000-30000] 246500 [211500-285000]
N&trofil 6700,49 K 2534 6514,16 X 1855,36 0,992
(mcL) 5970 [5070-8090] 6285 [5005-7665] ’



Lenfosit 2251,96 X 795,39 2375,97 X 769,14
0,293°
(meL) 2110 [1770-2710] 2245 [1860-2715]
Monosit 535,24 K 213,65 550,9 K 161,6 0178
(meL) 460 [390-680] 540 [430-640] ’
9,42K1,13 9,55K 1,09
MPV (fL) 0,442°
9,3 [8,5-10,2] 9,3 [8,8-10,2]
15,97 K 0,44 16,01 X 0,41
PDW (fL) 0,429b
15,9 [15,6-16,2] 16,01 [15,75-16,25]
123,02 X 45,58 113,48 K 37,1
PLR 0,286°
113,76 [91,53-140,91] 109,79 [90,12-133,4]
3,26 K 1,86 2,93K1,03
NLR 0,466°
2,86 [2,23-3,9] 2,65 [2,33-3,55]
0,248 K 0,086 0,245 K 0,079
MLR 0,871°
0,238 [0,185-0,288] 0,234 [0,187-0,277]
789067,61K351670,02  726622,75 K 287656,46
Sl 698121,82 [556996,16- 676957,59 [514602,53-  0,390°

99999,95]

906292,14]

Hb: Hemoglobin; Htc: Hematokrit; WBC: Lokosit; MPV: Ortalama Trombosit
Hacmi; PDW: Trombosit Dagilim Genisligi; PLR: Platelet/ Lenfosit Orani;
NLR: Nétrofil/ Lenfosit Orani; MLR: Monosit/ Lenfosit Orani;

SlI: Sistemik inflamatuar indeks
a: Student’s t- test ile hesaplanmigtir

b: Mann- Whitney U testi ile hesaplanmistir

TARTISMA

Cesitli gebelik komplikasyonlarinin prediksiyonunda tam kan
sayimi parametreleri arastiriimistir. Glincel bir calismada pre-
eklampsili kadinlarda inflamatuar belirtecler NLR, PLR, RDW
ve MPV'nin daha ylksek oldugu bulunmusgtur. NLR ve PLR'nin
olgllmesi, prenatal takip sirasinda yuksek risk altindaki kadin-
larda preeklampsinin 6ngérilmesinde yararli olabilecegi bildiril-
mistir (22). Turkiye’'de yakin zamanda yapilan galismada MPV
ve plateletriktin PPROM vakalarinda RDS icin prediktif bulun-
mustur (23). (13). COVID-19 enfeksiyonu tanisi almis gebeleri
inceleyen genis serili glincel ¢alismada SlI ve sistemik bagisik-
Ik yaniti indeksi (SIRI), kotl perinatal sonuglarin tahmininde
diger klinik bulgularla birlikte kullanilabilecegi bildirilmistir (14).

Missed abortus ile ilgili literatlirdeki ¢alismalara bakildiginda,
calismalardan elde edilen bulgular farklilik gostermektedir. Ata
ve ark., calismasinda; hastalardan ilk trimesterde bakilan tam
kan sayimlari karsilastiriimistir. Gruplar arasinda NLR benzer
bulunmustur. RBC degerleri, erken gebelik kaybi yasayan grup
ve dusik tehdidi yasayan grupta; saglikl kontrol grubuna gére
dusuk saptamistir. MPV degerleri ise erken gebelik kaybi ya-
sayan grupta saglikli kontrol grubuna gore distk bulunmustur.
PLR degerleri ise erken gebelik kaybi yasayanlarda ve digslik
tehdidi yasayan hastalarda, kontrol grubuna gére anlam yik-
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sek bulunmustur (15). Christoforaki ve ark., 37 hafta ve lzeri
saglikl dogum yapanlar ile 13 hafta altinda dlisik yapan hasta-
lar karsilagtirmistir. Gruplar arasinda NLR parametreleri ben-
zer bulunmustur (16). Feng ve ark. galismasinda dlistik tehdi-
di yasayip dustk yapanlar ile dislk tehdidi yasayip gebeligi
devam edenler karsilastirimis ve NLR, PLR oranlari benzer
bulunmustur (24). Liu ve ark., missed abortus ve saglikli kont-
rol grubu Uzerinde yaptiklari ¢alismada gruplar arasinda NLR
ve PLR degerlerinde anlamli bir fark saptamamiglardir. Missed
abortus grubunda MPV degerleri, saglikli kontrol grubuna gére
anlamli olarak dlstk saptanmistir (25).

Bas ve ark., spontan abortus olgulari ile kontrol olgularini kar-
silastirmiglardir. Abortus grubu ile kontrol grubu arasinda WBC,
PLT, Nétrofil, Lenfosit, NLR ve MPV degerlerinde anlamli fark-
llik saptamiglardir. PLR degerinde ise anlamli fark bulunma-
mistir (26). Taskomur ve ark., distk tehdidi olgulari, duglk
tehdidi sonrasi dlslk yasayan hasta ve saglikl gebeleri kar-
silagtirdiklar caligmalarinda; disik tehdidi yasayan hastalarin
NLR degerlerini disik yapan ve saglikl kontrol grubuna oranla
ylksek bulmuglardir. Gruplar arasinda PLR degerlerinde ise bir
fark saptamamusglardir (27). Wang ve ark., yaptiklari ¢alismada,
ilk trimesterde spontan diisik yasayan hastalar ile ilk trimes-
terde medikal abort yaptirilan gebeleri karsilagtirmislardir. Ye-
dinci gebelik haftasinda abort eden gruplar karsilastirildiginda,
spontan abort eden grupta I6kosit, nétrofil, NLR, monosit, MLR
degerlerinde anlamli bir disikIlk saptanmigtir (17). Ugkan ve
ark., missed abortus hastalari ile saglikli gebeleri karsilastirdik-
lari galismada WBC, Hb, MCV, PIt, Pct, NLR degerlerini missed
abortus grubunda anlamli olarak yiksek bulmuslardir (28). BI-
yik ve ark., missed abortus grubu ile saglikli kontrol grubu-
nu karsilastirdiklari galismada; missed grubunda PDW , NLR,
PLR degerlerinin saglikli gebelik grubuna gore anlamli sekilde
yuksek oldugunu gézlemlemiglerdir (20). Kale ve ark., yaptikla-
r galismada missed abortus grubu ile saglikli kontrol grubunu
karsilastiriimistir. Bu galismada abortus grubunda NLR degeri
kontrol grubuna gdre anlamli bir sekilde yiiksek bulunmustur.
PLR ve MLR degerlerinde ise istatistiki olarak anlamli fark bu-
lunmamisgtir (29). Onat ve ark., erken gebelik kaybi yasayanlar
ile spontan gebelik yasayan ve normal dogum yapanlari karsi-
lastirmiglardir. Bu galismada abortus grubunda, kontrol grubu-
na kiyasla trombosit sayisi, NLR, PLR, ve plateletkrit degerleri
yiksek saptanmistir ve LMR degeri dlstik saptanmistir (30).
Bizim galismamizda ise abortus imminens tanisi olanlarda, ge-
belik sonuglarini 6ngérmede tam kan sayimi parametrelerinde
istatistiksel anlamli bir fark saptanmamistir (p>0.05).
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Literatirdeki konu ile ilgili ogu ¢alisma olgu-kontrol galismasi
olmasi tasarimdadir. Dlslik yapan hastalarla saglikli gebeleri
karsilastirmasi ile bizim galismamizdan farkli dizayn edilmistir.
Calisilan inflamatuar belirteclerin, abortus siirecine etki eden
bir parametre mi yoksa abortustan sonra yiikselen parametre-
ler mi oldugu bu calisma ile bilinmesi miimkiin degildir. Yani
artan degerlerin birer sebep mi yoksa sonug mu oldugu net
degildir. Bu hali ile de bu parametrelerin digtk gerceklesme-
den once bir 6ngo6ri parametresi olarak kullaniimasi mimkin
gériinmemektedir.

Dustk durumu ve inflamatuar belirteglerle ilgili yapilan ¢alis-
malar incelendiginde, bizim ¢alismamiz dlsik tehdidi yasayan
hastalar Uzerinde yapilmis bir calisma olmasi yontyle farklilik
gostermektedir. Yapilan ¢alismalar incelendiginde diistik duru-
mu ile inflamatuar belirtecler arasindaki bulgular farklilik gos-
termektedir. Bu inflamatuar belirteclere ait elde edilen verilerin,
dustk mekanizmasinda mi etkili oldugu ya da disik gergek-
lesmesi sonucu ortaya ¢ikan bir durum mu oldugu konusunda
hen(z bir netlik ortaya konmamustir.

Calismamiz kohort ¢alismasi olmasi ve yalnizca disik tehdidi
yasayan hastalari incelemesi agisindan diger calismalardan
ayrilmaktadir. Calismamiza ait dislama kriterleri ile, distge
sebep olabilecek diger faktorlerin diglanmasini maksimize
edilmistir. Bu sekilde hastalarin tam kan sayimi parametreleri
lizerine diger etkenleri minimalize ederek, gruplar arasindaki
farklari incelenmistir. Bunlar ¢alismamiza ait gicli yonlerdir.

Calismamizin zayif yonleri ise, galismanin bir retrospektif ¢a-
lisma olmasi ve verilerin daha gok veri tabanlarindan elde edil-
mesinden kaynakli problemlerdir. Hastalara ait bazi demografik
verilerin eksikligi (6grenim durumu, ¢alisma-meslek durumu,
kilo-boy-beden kitle endeksi gibi) calismaya ait limitasyonlar
icinde sayilabilir.

SONUG

Bu calismamizda gebelik sonucu duslk ile sonuglanan ve
gebeligi dogumla sonuglanan gruplarin tam kan sayimi para-
metreleri benzer bulunmustur. Sonug olarak diisiik gelisecek
hastalari éngérmede, tam kan sayimi parametrelerinin klinik
kullanimi mimkin gorinmemektedir.

Beyan:

Yazarlar arasinda ¢ikar gatismasi bulunmamaktadir.
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Amag: Modifiye Miyokardiyal Performans indeksi (Mod-MPI) miyokar fonksiyonunu degerlen-
dirmek icin kullanilan yeni bir ydntemdir. Annede Gestasyonel Diyabet (GDM) varligi fetusun
miyokard fonksiyonunu etkileyebilir ve Mod-MPI degerinin degismesine neden olabilir. Biz bu
calismamizda GDM tanis olan gebelerde fetusun kalp fonksiyonun Mod-MP! ile degerlendirmeyi

ve saglikli gebeler ile karsilastirmayi amagladik.

Gereg ve Yontem: Bu prospektif vaka kontrol calismaya ; 30 GDM tanili , 30 saglikli olmak tizere
toplam 60 gebe dahil edildi. Galisma grubunun demografik 6zellikleri kaydedildi. Mod-MPI ve
Obstetric Doppler parametereleri her fetus igin deneyimli bir Perinatoloji uzmani tarafindan he-

saplandi. Iki grubun sonuglari karsilastiridi.

Bulgular : ki grup arasinda yas, parite ve BMI agisindan fark izienmedi. GDM tanili gebelerde
ortalama Mod-MPI degeri saglikli gebelere oranla daha ytiksek bulundu. Her iki grup arasinda

Obstetrik Doppler parametreleri agisinda fark izlenmedi.

Sonug: GDM tanili gebelerde Mod-MPI'in Klinik yonetimine faydasi literatiirde belirsizdir. Ge-
lecekte GDM'li anne fetiislerinde kalp fonksiyonunun géstergesi olarak Mod-MP! kullaniminin
faydasini degerlendirmek icin daha fazla sayida vaka igeren prospektif galismalara ihtiyag du-

yulmaktadir.

Anahtar Kelimeler : Gestasyonel Diyabet, Kardiyak Fonksiyon, Mod-MPI, Doppler

ABSTRACT

Objectives: The modified myocardial performance index (ModIMPI) is a new technique that is
used to assess myocardial function. Gestational Diabetes can affect myocardial function and
may lead to change Mod -MPI value. We aimed to evaluate fetal cardiac function with Mod-MPI

in pregnant with GDM and compare with healthy pregnant.

Material and Methods: Totally 60 pregnant; 30 with GDM and 30 without disease were included
into this prospective case control study. Demographic characteristics of the study group were
recorded. Mod-MPI and obstetric Doppler parameters were calculated for each fetus by an ex-

perienced perinatologist. The results of the two groups were compared.

Results : There was no difference in terms of demographic characteristics, age, parity and BMI
between the groups. The mean Mod-MPI value was found significantly higher in pregnant with
GDM when compared with healthy pregnant. The obstetric Doppler parameters were found

similar between groups.

Conclusion: The utility of the ModMPI in GDM pregnant is unclear in literature. Future prospe-
ctive studies with larger number of cases are needed to evaluate the utility of the ModIMPI as a

predictor of cardiac function in fetuses of GDM mothers
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INTRODUCTION

Gestational diabetes mellitus (GDM) is defined as glucose
intolerance that starts during pregnancy or when first noticed
during pregnancy. Although it may vary depending on ethnicity,
weight, age, and diagnostic criteria, it is seen in approxima-
tely 6-7% of pregnancies (1). Diabetogenic hormones secreted
from the placenta cause insulin resistance and hyperglyce-
mia during pregnancy and GDM develops in women who do
not have an adequate pancreatic response to this hormones.
Maternal hyperglycemia affects placental blood flow and fetal
growth (2). GDM causes fetal morbidities such as polyhydram-
nios, macrosomia, hyperbilirubinemia, neonatal hypoglycemia,
hypocalcemia and hypomagnesemia. Obesity, metabolic synd-
rome, hypertension and diabetes in future have been shown to
increase in these babies born from pregnancies with GDM (3).

Although it is known that pre-gestational diabetes mellitus
(PDM) increases the risk of congenital heart defects, morp-
hological changes like cardiac hypertrophy and systolic and
diastolic dysfunction have been seen in both PDM and GDM
as a result of the fetus being exposed to high glucose levels
during the intrauterine period (4). There is growing concern that
in utero cardiac dysfunction may cause future cardiovascular
diseases (5,6).

Tsutsumi et al. first described the myocardial performance in-
dex (MPI), a measure of the overall function of the myocardium,
using Doppler ultrasound in 1999 (7). Systolic function is evalu-
ated with isovolumetric contraction time (ICT) and ejection time
(ET), whereas diastolic function is evaluated with isovolumetric
relaxation time (IRT). The MP! is defined as the sum of ICT and
IRT divided by ET (7). Recently, a modification of myocardial
performance index (Mod-MPI) described by Hernandez-And-
rade et al. based on Doppler echoes of the mitral valve (MV)
and aortic valve (AV) clicks, which is associated with a lower
variation and better inter- and intra-observer agreement than
the MPI (8). It is hypothesized that pathological conditions in
pregnancy that influence fetal cardiac functions may change
fetal MPI levels.

In this study, we aimed to evaluate Mod-MPI and Obstetric
Doppler parameters in pregnant with GDM and compare them
with pregnant women without disease.

MATERIALS AND METHOD

This prospective cohort study was performed at the Etlik
City Hospital, a tertiary center in Ankara, Turkey between
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01.06.2023-01.09.2023. Pregnant with diagnosis of GDM and
healthy pregnant women that matched for age and gestational
week without GDM during the same time period were included
in the study. Local Ethical Committee of the Hospital approved
the study (Ethics Number: AESH-EK1-2023-224). The univer-
sal principles of the Helsinki Declaration were applied and in-
formed consent was obtained from all participants.

Atotal of 60 pregnant women between 28-38 week of gestation
were recruited for the study, 30 of whom were diagnosed with
GDM and 30 healthy pregnant women with the same gestatio-
nal age served as the control group. The analysis determined
that a total sample size of 28 pregnant women would be neces-
sary to meet the desired statistical parameters: a Type Il error
rate (B) of 0.25, a Type | error rate (a) of 0.05, and a power level
of 80%.

All pregnant women in the study group were diagnosed with
GDM following a (+) screening with 50 g oral GTT (>140 mg/
dl) between 24-28 weeks and a fasting diagnostic test of 100
g OGTT performed where Carpenter-Coustan criteria of 2 or
more abnormal values were used for diagnosis. Insulin therapy
was recommended for patients whose fasting plasma glucose
level was 105 mg/dl or two-hour postprandial plasma glucose
level was above 120 mg/dl despite diet during follow-up (9).
Pregnant women with insulin therapy for glucose control were
included to the study.

Pregnant women with pre-existing chronic systemic disease,
multiple gestation and fetuses with malformation or diagnosis
of intrauterine growth retardation (defined as estimated fetal
weight of <10th percentile or abdominal circumference of <10th
percentile) and pregnant women with obstetric complications
(e.g., preeclampsia, premature rupture of membranes) were
excluded from the study.

Demographic information including age, parity, gestational age,
and body mass index (BMI) were recorded at first evaluation of
the pregnant. The first day of the last menstrual period (LMP)
and the first trimester USG measurement of the crown-rump
length (CRL) were used to calculate gestational age. The esti-
mated date was modified to ultrasound dating if the difference
between LMP and ultrasound dating was greater than seven
days (10).

All sonographic examinations were performed transabdominal
using the GE Volusion S-10 with a 3.5-MHz convex transducer
by the same perinatology specialist. Sonographic assessment
of fetal anatomy, maximal measurement of deepest vertical am-
niotic fluid (MVP) pocket, fetal biometry, estimated fetal weight



(EFW), and umbilical artery (UA), Middle Cerebral Artery (MCA)
Doppler measurements (R, resistance index; P, pulsatility in-
dex; S/D, systolic/diastolic ratio) were performed according to
the guidelines of the International Society of Ultrasound in Obs-
tetrics and Gynecology (26). UA Doppler measurements were
made from a free-floating portion of the umbilical cord away
from the fetus and placenta. After locating the circle of Willis,
MCA Doppler sampling was performed from the proximal seg-
ment 2 mm following the MCA branching, in the axial section
of the fetal brain, without applying pressure to the fetal head
and with the angle of insonation close to 0 degrees. During
the examination, attention was given to the maternal position to
prevent the development of supine hypotension.

The fetal left ventricle ModIMPI measurement was performed
as described by HernandezlAndrade et al. (8). The Doppler
sample was applied to the lateral wall of the ascending aorta
after an apical four-chamber image was obtained, capturing the
aortic and mitral valves as well as their opening and closing
clicks. Doppler’s gain was adjusted for optimal visualization of
valve clicks. The Doppler angle of insonation was kept as low
as 0 degrees but no more than 30 degrees. The Elwave (early
ventricular filling) and Alwave (active atrial filling) were obtai-
ned.

ICT was calculated from the start of mitral valve closure until
the opening of the aortic valve. IRT was calculated from the
time of aortic valve closure to mitral valve opening. The ET was
measured from the time of opening to closing of the aortic val-
ve and the ModIMPI was calculated as (ICT + IRT)/ET. The
measurements were taken without fetal movement and while
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RESULTS

This study involved a total of 60 pregnant women—30 with
GDM and 30 without disease. Demographic factors in terms of
age, gravidity, parity, BMI, and gestational week at assessment
of study were similar between groups. Table 1 shows the de-
mographics characteristics of the study group.

Table 1: Demographic Characteristics of the Study Groups

Variable GDM (n=30) | Control (n=30) [P value
Age (years) 28.14+£4.26 |(27.27+4.17 0.43
Gravidity (numbers) 2.0+0.6 1.97 £1.12 0.66
Parity 1.07+0.7 0.73+£0.8 0.10
Abortus 0.64 £0.9 0.27+0.6 0.09
GW at Study Assessment 33.6 +3.46 33.7+3.13 0.85
BMI (kg/m2) 30.28 £3.40 |28.55+4.67 0.11

Abbreviations: GW, Gestational Week; BMI, Body Mass Index; p <0.05 was considered
statistically significant.

There was no statistically significant difference ICT (24.04 +
7.10,25.20 + 7.83; p= 0.55) IRT (37.54 £ 11.65, 41.13 £ 13.08;
p=0.27), and ET (169.21 + 14.6, 173.07 * 15.46; p=0.33) value
in GDM group and control group. The mean Mod-MPI value of
GDM group was significantly higher in GDM group when com-
pared with control group (0.41+ 0.08, 0.38+0.07; p= 0.002).
The cardiac function parameters of the groups were presented
in Table 2.

Table 2: Cardiac Function Parameters of the Study Groups

Variable GDM Group (n=30) | Control group (n=30) | P value
UARI 0.62 £0.10 0.60 +£0.06 0.29
UAPI 0.93 £0.19 0.96 £0.35 0.66
UAS/D 2.65 +0.51 2.54 £0.35 0.33
MCA PI 1.89 £0.53 1.93 £0.65 0.66
CPR 2.03+0.9 2.01 1.1 0.78

the fetal heart rate was Wlthln the Usual range (120'160 bpm) Abbreviations: UA, Umbilical Artery; S/D, Systole/Diastole; MCA, Middle Cerebral Artery;

To avoid intra-observer differences, measurements were only
obtained when at least 3 successively comparable waves were
seen.

Statistical Analyses

Data were processed using IBM SPSS 26.0 software (SPSS
Inc., Chicago, lll., USA) and descriptive statistics and frequency
tables were utilized to interpret the results.

Kolmogorov-Smirnov test was used for distribution and vari-
ance homogeneity. The Independent Sample t-Test and the
Paired Sample Test were used to compare the parameters with
a normal distribution in independent and dependent groups,
respectively. For parameters with a non-normal distribution, the
Mann-Whitney U test was employed for independent groups
and the Wilcoxon test for dependent groups. a p value of 0.05
or lower was considered as statistically significant.

CPR, Cerebro-Placental Ratio; PI, Pulsatility Index; RI, Resistance Index. p<0.05 was
considered statistically significant.

Obstetric Doppler parameters of UA and MCA were found si-
milar between groups. There was also no significant difference
between groups in terms of CPR. The obstetric Doppler para-
meters of the study population were shown in Table 3.

Table 3: Fetal Peripheral Doppler Parameters of the Study

Groups
Variable GDM Group (n=30) | Control group (n=30) | P value
UARI 0.62 £0.10 0.60 +£0.06 0.29
UAPI 0.93 £0.19 0.96 £0.35 0.66
UAS/D 2.65 +0.51 2.54 £0.35 0.33
MCAPI 1.89 +0.53 1.93 +£0.65 0.66
CPR 2.03 £0.9 2.01 +1.1 0.78

Abbreviations: UA, Umbilical Artery; S/D, Systole/Diastole; MCA, Middle Cerebral Artery; CPR,
Cerebro-Placental Ratio; P, Pulsatility Index; RI, Resistance Index. p<0.05 was considered
statistically significant.
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DISCUSSION

In this study, we aimed to determine whether there was variabi-
lity in fetal left ventricular mod-MPI value in fetuses of pregnant
with GDM and we also aimed to evaluate fetal circulation with
using common Doppler Ultrasonography and compare with he-
althy pregnant women. We found that mean mod-MPI value
was significantly higher in pregnant with GDM when compared
with healthy pregnant.

GDM is defined as abnormal glucose tolerance seen in preg-
nancy for the first time and macrosomia, hyperbilirubinemia,
neonatal hypoglycemia, hypocalcaemia, hypomagnesaemia,
respiratory distress and polyhydramnios, and increased risk of
birth trauma, and stillbirth are most common fetal complicati-
ons of GDM and especially seen in pregnant with poor glyce-
mic control (11). Fetus is also at risk for future development of
cardiovascular disease, metabolic syndrome and type 2 DM in
adulthood (12,13). The role of ultrasound in pregnant women
with GDM is important in terms of antepartum maternal and fe-
tal monitoring, detection of maternal and fetal risks, evaluation
of fetal growth and well-being, and to determine delivery type
and delivery timing (14).

Several fetal and pregnancy-associated diseases may have
an impact on fetal cardiac function and ModIMPI is one of the
newer techniques used to evaluate cardiac function. In the pre-
sence of pathological conditions such as preeclampsia, fetal
hydrops, fetal anemia, twin-to-twin transfusion syndrome, fetal
growth restriction and maternal DM, MPI levels are expected to
change (15). Studies have demonstrated that higher fetal cardi-
ac afterload is associated with higher MPI level, and it is known
that both hypervolemia and placental vascular resistance may
contribute to higher cardiac afterload (16).

Falkensammer et al. reported a mean left fetal cardiac MPI of
0.41 that remained constant throughout pregnancy (17) and si-
miliarly Eidem etal. and Friedman et al also showed that MPI
value do not change throughout pregnancy and reported mean
value as 0.35 and 0.53 respectively in their studies (18,19).
However Tsutsumi et al showed a gradual decrease in the left
MPI with advancing gestation (7). The Mod-MPI marginally ri-
ses from 0.35 at 19 weeks to 0.37 at 39 weeks of gestation,
according to Hernandez- Andrade et al., whose method was
employed in our investigation (8). In our study, mean MPI value
was 0.41+ 0.08 in study group.
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Both systolic and diastolic dysfunction is evaluated with MPI
by ICT and IRT respectively (20). In the case of pathological
circumstances, the IRT is the MPI component that has had
the earliest influence. Ventricular wall compliance rises during
advanced gestation and cardiac maturation; and expresses as
an increase in relaxation capacity, which enhances heart di-
astolic function (21). IRT is predicted to rise when pathologic
circumstances are present. Pooransari et al. showed prolonged
IRT in GDM pregnant when compared with normal group (22).
However there was no statistically significance between groups
in terms of IRT in our study. Pooransari et al. and Sanhal et
al. found increased MPI level in pregnant with GDM compa-
red with healthy pregnant (22,23). Increased MPI in fetuses of
diabetic mothers may be due to damage to the myocardium
of high glucose levels. We also found increased MPI level in
pregnant with GDM than pregnant without disease in our study
consistent with the results of previous studies.

Doppler USG is increasingly being used in high-risk pregnan-
cies; and it is critically important for monitoring and assessing
the health of the fetus (24). Contrary to fetal growth restriction,
the pathophysiology of placental vascular resistance in diabetic
pregnancies may be caused by hyperglycemia, which can also
cause polycythemia, which can reduce blood flow to the fetus
and cause hypoxia (25). Hyperglycemia can also increase the
thromboxane/prostacyclin ratio in the placenta and umbilical
vessels (24). There are conflicting data in the obstetric Doppler
USG findings of pregnant women with GDM in the literature.
In their study on pregnant women with GDM, Pietryga M et al.
found abnormal umbilical artery velocity in 5% according to
gestational week and abnormal uterine artery Doppler findings
in 16% in pregnant with GDM; however they did not find a rela-
tionship between HbA1c and vascular impedance (2). Leung et
al. evaluated UA and MCA with Doppler USG in pregnant wo-
men with GDM and reported that UA-PI, MCA-PI and MCA-V-
max values are not useful in estimating abnormal pregnancy
outcomes in pregnant women with GDM (24). In their Doppler
study conducted in pregnant women with GDM, Dantas et al.
concluded that the ratio of UAPI, MCA Pl and CPR did not differ
in pregnant with GDM compared to pregnant women without
disease (14). In our study obstetric Doppler parameters of UA
and MCA were similar in pregnant with GDM and without disea-
se. CPR value also did not differ between groups.

The strength of this study was, this was a prospective study,

and an experienced and same operator calculated all the Mod-
MPI values and we used the modified technique described by



HernandezlAndrade et al., which increased the reproducibility
of the measurements and decreased intralobserver variability.
The limitation of this study was we could not evaluate perinatal
and neonatal outcome and not evaluate the pregnant serially in
terms of MPI and Doppler values. The small number of cases
was also another limitation.

CONCLUSION

We evaluated the Mod-MPI and fetal obsteric Doppler values
in pregnant with GDM and compared with healthy pregnant.
We found that Mod-MP! value of pregnant with GDM were sig-
nificantly higher than healthy pregnant without disease howe-
ver we found obstetric Doppler parameters similar between
groups. When pathological condition such as maternal incre-
ased blood glucose influence fetal cardiac function and as a
result Mod-MPI, it may be important to decide the time of birth
of these fetuses. However multicenter prospective studies with
larger number of cases and with serial measurements are ne-
eded; to evaluate the utility of the ModIMP!I as a predictor of
cardiac function in fetuses of GDM mothers and to evaluate the
relationship of fetal high blood glucose levels with fetal hypoxic
changes and its effect on the obstetric Doppler measurements.
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Amag: Diinya gapinda jinekolojik hastaliklarin gorilme sikliginin hizla artmasi, minimal invaziv
cerrahi prosedirleri 6n plana ¢ikarmaktadir. Bu galisma minimal invaziv cerrahi yontemlerden
laparoskopik ve vajinal histerektomi tiplerinde Uriner sistem degisikliklerini degerlendirmek ama-

cyla yapildi.

Gereg ve Yontem: 2017-2021 yillar arasinda tiglincii basamak bir hastanede benign nedenlerle
histerektomi yapilan toplam 86 katilimci segilerek iki gruba ayrildi. Grup I'de vajinal histerektomi
ile tedavi edilen 43 katilime yer alirken, grup I'de laparoskopik histerektomi ile tedavi edilen 43
katilimei yer aldi. Kadinlarda Alt idrar Yolu Semptomlari anketi kullanild ve her iki grupta da akis

hizi, iseme siiresi ve diger faktorleri belilemek icin istatistiksel analiz yapildi.

Bulgular: Bu galismanin sonuglari her iki grupta da baslangictaki duyusal baglamda herhangi bir
degisiklik olmadigini gosterdi (p = 3,63). Mesane kapasitesi de her iki grupta da farklilik goster-
medi. Ancak ameliyat sonrasinda grup I'de 8 katilimcida (%18,6) detriisér kasinda agiri aktivite
gdzlenirken, grup I'de 2 katiimcida (%4,6) gdzlendi (p=0,021). Idrar akis hizi ve rezidiiel idrar
hacmi her iki grupta da benzer araliklardaydi.

Sonug: Bu galisma, jinekolojik hastaligi olan hastalarda uygulanan minimal invazif cerrahi
yontemlerin Uriner sistemde benzer sonuglara yol agabilecedini vurgulamaktadir. Bu anlamda
calisma, ameliyat sonrasi dénemdeki Uriner sistem degisikliklerinin dngértilmesi ve yonetilmesi

acisindan faydall olacaktir.

Anahtar Kelimeler: Histerektomi; Laparoskopik; Vajinal; Jinekolojik; Urodinami

ABSTRACT

Aim: The rapidly increasing prevalence of gynecological diseases worldwide brings minimal-
ly invasive surgical procedures to the fore. This study was conducted to evaluate the urinary
system changes of laparoscopic and vaginal hysterectomy types, which are minimally invasive

surgical methods.

Materials and Method: A total of 86 participants who underwent hysterectomy for benign reasons
between 2017 and 2021 in a tertiary hospital were selected and divided into two groups. Group
| included 43 participants treated with vaginal hysterectomy, while group Il included 43 partici-
pants treated with laparoscopic hysterectomy. The Lower Urinary Tract Symptoms in Women
questionnaire was used, and statistical analysis was performed to determine flow rate, voiding

time, and other factors in both groups.

Results: The results from this study showed that there was no change in the initial sensory
context in both groups (p = 3.63). Bladder capacity also did not differ in both groups. However,
postoperatively, excessive activity in the detrusor muscle was observed in 8 participants (18.6%)
in group I, while it was observed in 2 participants (4.6%) in group Il (p=0.021). Urine flow rate and

residual urine volume were in similar ranges in both groups.

Conclusion: This study emphasizes that minimally invasive surgical methods for patients with
gynecological diseases may have similar results in the urinary system. In this sense, the study

will be useful in terms of predicting and managing post-operative period urinary system changes.
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INTRODUCTION

There are different surgical procedures defined in hysterecto-
mies performed for benign gynecological pathologies. Approxi-
mately 20% to 40% of women in every developed and develo-
ping country have undergone hysterectomy at the age of 60 (1).
The main methods for hysterectomy operation include vaginal,
laparoscopic and abdominal hysterectomy, but recently the la-
paroscopic trend has been increasing by up to 30% in many
countries. It is the most suitable, economical, and sustainable
(2).

Like all medical sciences throughout Turkey, the gynecology
department has developed and uses surgical service tech-
niques, standards, equipment and technologies at the level
of current literature knowledge (3). These advancements and
updated methods have facilitated patients with more effective
procedures but despite these surgical advancements, the in-
ternal body changes that are part of a hysterectomy are either
undergone by laparoscopic or vaginal hysterectomy (4). Lite-
rature studies have shown that both vaginal and laparoscopic
hysterectomy procedures have significant effects on women,
drawing attention to the different psychological and physical
changes they cause in the female body (5). A recent systematic
review highlighted that there is a contrast between the empirical
knowledge and patients’ reviews on the aftermaths of hyste-
rectomy surgeries and contended that researchers depict the
significant changes in the sexual desire, self-esteem, perceived
body image and general feeling of pleasures (6).

In contrast, the patients narrate a wide range of significant ne-
gative consequences including changes in body image sense,
difficulties with dynamic adjustments, urine incontinence, ovari-
an cysts, and fluctuating body sugar and blood levels (6). Furt-
her, the systematic review has portrayed a generic challenging
situation faced by the women after hysterectomy and has not
highlighted any specific type of hysterectomy-related consequ-
ences (6). Additionally, the researcher only appreciates the
quality and the satisfactory procedure of laparoscopic hystere-
ctomy, but no exact prelude information is available that reflects
the body dynamics and particularly the urodynamic changes
(7). There are only studies that depict that connection between
the urodynamic study and radical hysterectomy and has not
provided any comparison of the effectiveness of urodynamic
study on body changes after vaginal and laparoscopic hyste-
rectomy and in addition, there is no exact information available
in the literature that depict the Turkish women experience after
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hysterectomy and urodynamic study (8). Based on these limita-
tions on the empirical side, the study grounded its aim in eluci-
dating the impact of laparoscopic and vaginal hysterectomy on
the urodynamic changes faced by women, therefore.

Vaginal hysterectomy is defined as the procedure of removing
the uterus through the vaginal route to treat uterine prolapse in
women and is characterized as a fast, cost-effective treatment
with a low comparison rate and short recovery time. Vaginal
hysterectomy (VH) was first performed by the Italian autono-
mist Berengario da Carpi, Bologna, in 1507 (9). Vaginal hyste-
rectomy has the advantages of less objective pain, less need
for analgesia, faster recovery and transition to daily life compa-
red to other types of hysterectomy, as well as fewer complicati-
ons in the intraoperative and postoperative period. The vaginal
route has been discussed as the safe method for hysterectomy
and it has been emphasized that it is applied more frequently
than other methods (10).

The vaginal hysterectomy has been discussed in the literature
with different psychological and physical parameters and the
consequences and the mechanism of performance of vaginal
hysterectomy have been highlighted (11,12). Like, a study that
investigated the difference between the vaginal and laparos-
copic hysterectomy procedures concerning body weight, ope-
ration time, blood loss, hospital stay, postoperative analgesia
and intra and immediate operation complications of obese vs
non-obese patients (13). After conducting the results and com-
piling the results, the study concluded all the under-observation
parameters were the same for both vaginal and laparoscopic
hysterectomy, only operation time was recorded as short for the
vaginal hysterectomy and suggested that vaginal hysterectomy
should be widely adopted for vaginal removal as it has additi-
onal characteristics than the laparoscopic hysterectomy (13).

The laparoscopic hysterectomy is the other type or dimension
of hysterectomy. The laparoscopic hysterectomy has two types:
conventional and a modern era updated method called robotic
or robot-assisted laparoscopic hysterectomy; it is a minimally
invasive treatment approach for gynecological diseases chara-
cterized by having robotic assistance and a three-dimensional
view, a more accurate instrument controls and a quick learnab-
le process (14). The term hysterectomy in simple words is the
most common surgical intervention in gynecology for various
benign and malignant indicators and has different procedures
of treatment, one of which is the laparoscopy. Conventional
laparoscopic hysterectomy surgery uses small incisions for
the manipulation of tissues by using endoscopic cameras and



long surgical instruments (15). Laparoscopic surgery has been
discussed in the literature as the second beneficial method for
treating gynecological diseases and malignancies and in this
domain, both types of laparoscopies have been highlighted as
effective surgical methods that help the patient come back to
their normal life in a short time and patients have mentioned
significant advantages of laparoscopic treatments for their gy-
necological issues (16).

The urodynamics is the study of the lower urinary tract func-
tioning and an effort or attempt to reproduce the patient sy-
mptoms to provide a pathophysiological explanation; in simple
words, it is the analysis of the functional anatomy of the bladder
and urethra and their response to filling, storing and voiding re-
gardless of the method (17). This technique of urodynamics is
widely applied and effective in the assessment and evaluation
of the functioning of the urinary tract system. The physicians
have been sustaining that the evaluation of urodynamics is a
defensive or initial approach before the risks e.g., time invasi-
veness, discomfort, urinary tract infection and alleviated costs
for the treatments. Further, it has been also highlighted that
the urodynamic study has the power to diagnose concomitant
detrusor overactivity, voiding dysfunction and intrinsic sphincter
deficiency (18). The incumbency of the urodynamic study for
the patients having any lower urinary tract dysfunction, howe-
ver, there is a controversial debate on the ideal point for the
urodynamic exam in the patients but still this tool has its weigh-
tage in effectively tracking any malfunctioning in the urinary tra-
ct (19). This tool also has central value in detecting the changes
in the urinary tract functioning after a hysterectomy performed
by any type and it has been empirically evaluated and proven
in a study finding that hysterectomy cause urinary infections,
inefficient bladder emptying and voiding symptoms (20). Thus,
it revealed that urodynamics and the vaginal or laparoscopic
hysterectomy do have an interconnection and doing a urodyna-
mic study after a hysterectomy can facilitate the surgeons with
prelude updating on any dysfunction in the lower urinary tract
functioning of women.

The primary significance of conducting this study was to high-
light the challenges, issues and dynamics faced by the women
after hysterectomy. Moreover, this study was designed so that
it will illustrate the true picture of the changes within the urinary
tract faced by the women and to individually portray the urody-
namics after laparoscopic and vaginal hysterectomy. From the
practical perspective, this study will enable the women, the me-
dical staff, and the doctors to get the urinal dynamical changes
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and to understand and make some countable effective measu-
res against the dynamic challenges.

MATERIALS AND METHOD

From August 2017 to April 2021, a total of 86 patients were inc-
luded in this study, namely those who sought treatment in the
in-patient departments of the Authors’ institute. The study was
approved by Konya Karatay University Clinical Research Ethics
Committee (approval number 2023/040). Each patient signed
informed consent forms. Informed consent forms provide detai-
led information about the procedure and potential hazards. The
patients were divided into two groups of similar size: Group |
(n=43) underwent vaginal hysterectomy. Laparoscopic hyste-
rectomy was performed in Group Il (n=43). The scope of our
research includes all individuals who underwent hysterectomy
and urodynamic examination due to non-malignant gynecologi-
cal disorders. We eliminated individuals with diabetes mellitus,
neurological diseases, previous urological pelvic surgery, pre-
vious cesarean section, and history of urinary tract infection. In
all operations, patients were administered general anesthesia.

The surgeon selected the typical minimally invasive surgical
approach, prioritizing vaginal hysterectomy as the primary op-
tion, and subsequently laparoscopic hysterectomy. Laparosco-
pic hysterectomy was performed using a reusable umbilical or
12-mm port (Xcel; Ethicon Endo-Surgery, Inc., Somerville, NJ)
for the optics, along with three helper ports. The assistant ports
consisted of either three 5-mm ports or two 5-mm ports and
one 10-mm port, all located in the lower quadrants. A standard
vaginal hysterectomy was performed. Each research partici-
pant had a thorough process of obtaining extensive medical
background, including physical examination, and standard pre-
operative testing. The ICIQ-FLUTS (International Consultation
on Incontinence Modular Questionnaire on Female Lower Uri-
nary Tract Symptoms), together with urodynamic examination
(cystometry and uroflowmetry), were conducted before to and
six months following the surgical procedure.

Statistical Analysis

The data were analyzed using the Statistical Program for Social
Science (SPSS) version 18.0. The quantitative data were pre-
sented as the mean value plus or minus the standard deviation
(19). The qualitative data were presented in terms of frequen-
cy and percentage. Subsequent experiments were conducted:
Two independent samples T-test is used to determine the sta-
tistical significance when comparing the means of two continu-
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ous variables. Paired t-test: t represents the difference in me-
ans between the pre and post measurements. The chi-square
(x2) test of significance was utilized to compare proportions
between two qualitative components. The Pearson correlation
coefficient (r) test was used to assess the correlation betwe-
en the data. The p-value, which represents the likelihood, was
considered statistically significant if it was below 0.05, and hi-
ghly significant if it was below 0.01.

RESULTS

For this study, a total of 86 participants with gynecological di-
sorders were selected from three in-patient healthcare facilities
in Turkey for a period of 2017 to 2021. The voluntary partici-
pation of these participants was ensured. These participants
were divided into two groups. Group | included 43 participants
who underwent vaginal hysterectomy while group Il included 43
participants who underwent laparoscopic hysterectomy.

Table 4.1 Demographics of the participants

Table 4.2 Comparative analysis of first sensation between
group | and group I

t-test
Grpl Grpll
F$ ,
0 MgL + ]I)\In + Mn diff ) |
aya aya -value
Jere) o | S| s P
Pre 16777 | | 1es | 225 | 200 | s | 0383
Post 17801 o1 | o9 | o1sas | oast | -oss | 0383
Pvalue 0.6 0.67

FS= first sensation; Mn= mean; diff= difference; grp= group

Table 4.3 shows that CBC volume decreased after surgery for
both groups. In Group |, it was observed that the CBC volume
decreased from 518.12 ml before surgery to 477.01 ml after
surgery. Similarly, in group II, the CBC volume was recorded
as 514.01 ml before surgery but decreased to 486.3 ml after
surgery. These findings were not statistically significant in both
groups (p = 0.617, p = 0.298, respectively).

Table 4.3 Comparative analysis of CBC volume in group | and
group |l

CBC Grpl Grpll t-test

Mn diff

Grpl | n=43 | Grpll [ n=43 t-test
PMs Mn +SD Mn +SD | Mndiff t P value
Age 59.15 3.67 54.73 4.16 244 2403 0.058
(years)
Wt (Kg) 70.03 787 69.16 6.93 1.67 0.874 0.387
Parity 2.74 0.78 311 0.76 -0.071 -0.337 0.735

Mn (Daya
2 (Day

Jere)

+
SD

Mn }Dava
& Jere)

+
SD

t

p-value

Pre

518.12

25.33

514.01

25.73

332

0.506

0.617

Post

477.01

100.18

486.32

65.94

-33.34

- 1516

0.298

Pvalue

0.11

0.15

CBC= “Cystometric bladder capacity;” Mn= mean; diff= difference; grp= group

Mn=mean; diff= difference; wi=weight; grp= group;
PM= parameters

Table 4.1 shows the demographic characteristics of the par-
ticipants in this study. It was observed that the average age
of group | was 59.15 years, and the average age of group I
was 54.73 years, which was significantly different (p = 0.058).
However, the average weight of group | was 70.03 kg, the ave-
rage weight of group Il was 69.19 kg, and there was no signi-
ficant difference between the groups (p = 0.387). Additionally,
the parity value was found to be 2.74 for group | and 3.11 for
group II, and there was no significant difference between the
groups (p = 0.735).

Table 4.2 shows that first sensation volumes increased after
surgery in both groups. In Group |, the average initial sensation
volume was 167.77 ml before the operation and increased to
178.01 ml after the operation. In Group II, the mean initial sen-
sation volume before the operation was 169.44 ml, and it incre-
ased to 179.91 ml after the operation. However, these findings
were not significant in terms of preoperative and postoperative
volume (p=0.363, p=0.373, respectively).
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It has been observed that there was no over activity in detru-
sor muscle of both groups before the surgery. However, over
activity was observed in 8 participants (18.6%) of group | af-
ter operation, while it was observed in 2 participants (4.6%) of
group II. In total 10 participants faced over activity (11.6%) in
their detrusor muscle.

Table 4.5 shows that maximum “flow rate” (p= 0.067) was redu-
ced in group |, while the voiding time was increased (p= 0.058).
However, not much change was observed in max flow rate (p=
0.068) and voiding time (p= 0.062) in group Il. Moreover, the
average flow rate was found to be greater in group Il as com-
pared to group |.

Table 4.4 Over activity in detrusor muscle in both groups

Post-op. Grps Total
Presence of Grpl Grpll
DM OA
No. Y%age No. Yoage No. Yage

-ve 35 81.39 41 95.3 76 88.3
Ve 8 18.6 2 4.65 10 11.6
Total 43 100.00 43 100.00 86 | 100.00
x2 5.456
P value 0.021

OA= over activity; DM= detrusor muscle; op= operative; Mn= mean; diff= difference; grp= group




Table 4.6 shows that the residual volume of urine increased in

group | was modest as compared to group Il (p= 0.128).

Table 4.5 Urowflowmetry characteristics

Grpl

n=43

Group II

n=43

Pre-op

Post- op

Pre-op

Post- op

Voided vol (Daya & Jere)

2645488

2746£60.7

247+£583

2844568

Pvalue

0.157

0.156

Max FR (mlsec)

26245

U453

JANIEZ NS

272£45

Palue

0.067

0.068

Voiding tm. (sec)

503116

61.2£98

48787

46494

Pvalue

0.058

0.062

Average FR (mlsec)

75423

68+14

60.6+138

88+271

Pvalue

0.064

0.066

FR= flow rate; Max= maximum; tm= time; vol= volume

Table 4.6 Volume of residual urine in both groups

Paired sample t-test
Paired dif
RV
Testing Mn
Grps time (Dﬁya +SD Mn
Jere) (l).]zg"g)& SD p-value
Pre 5411 759
Grpl 1.28 482 0.128
post 5733 5.59 329
NS
50.74 398
Grpll PrePost - 0 142 1.02 3m 0217
52. 02
NS
t-test
Grpl Grp I
R Mn 5Davljg & Mp SDrap a Mp
ere) +SD & ere% +SD
t P value
Pre 5411 7.58 50.75 398 -134 -0.855 0.395NS
3.506
Post 5133 557 5212 3.02 255 ’ 0.083
NS
RV=residual volume
DISCUSSION

To enhance the life expectancy of women, it is crucial to un-
derstand the enduring negative consequences of surgical pro-
cedures (22). The purpose of this study was to examine the
impact of laparoscopic versus vaginal hysterectomy on lower
urinary tract symptoms and functions by utilizing urodynamic
studies. Our objective was to determine whether the type of
operation (vaginal or laparoscopic hysterectomy) has any influ-
ence on postoperative lower urinary tract functions. An assess-
ment was conducted to determine the correlation between the
urinary symptoms and the urodynamic parameters before and
after the operation. Several research have conducted compa-
risons between abdominal and vaginal hysterectomy. Polat et
al. conducted a physiological evaluation of the bladder, urethra,
and anorectum in 26 women prior to hysterectomy, as well as
six weeks and six months following the procedure. According
to their finding, certain women may see a significant rise in
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rectal and bladder sensitivity following a hysterectomy per-
formed for non-cancerous conditions (23). The modifications
persisted for a duration of six months; however, they did not
exhibit any correlation with variations in rectal or vesical motor
activity. Furthermore, it is important to note that these modifica-
tions were not always associated with the initiation of urinary
or gastrointestinal issues. Following a complete hysterectomy,
local injury, infection, and edema were eliminated as reasons
of the heightened sensitivity in the pelvic organs. However, we
have reached the conclusion that the reason for the heighte-
ned sensitivity in the rectum and bladder observed in certain
women following vaginal and abdominal hysterectomy remains
unidentified. It may be possible that removal of a major pelvic
organ and its associated nerve supply alters the regulation of
sensation from adjacent organs. In another study, total abdo-
minal, vaginal, laparoscopic, and subtotal hysterectomy types
for benign gynecological pathologies were compared in terms
of urinary and sexual functions. It was observed that 6 months
after the surgeries, urinary symptoms occurred less frequently,
and urodynamic parameters did not change (24).

The current study found no evidence of a causal relationship
between hysterectomy and involuntary detrusor contractions
or urinary incontinence. Additionally, there was no change in
urethral adequacy and no increase in stress incontinence af-
ter hysterectomy. A separate study showed that 58.3% of 36
women who underwent complete hysterectomy had complaints
before surgery, but only 38.9% had proven impairment based
on urodynamic testing. Additionally, 75% of women experien-
ced posthysterectomy symptoms and an additional 30.6%
developed urodynamic abnormalities. Their findings show that
complete hysterectomy is associated with an increase in the
occurrence of vesicourethral dysfunction, both subjectively and
objectively (25). Another study compared different types of hys-
terectomies, such as full abdominal, vaginal, laparoscopic, and
subtotal. A total of 187 women, aged between 29 and 73, who
underwent hysterectomy for different reasons were examined.
Six months after the operation, a significant decrease was ob-
served in the frequency of urinary complaints (p = 0.01), but no
change was observed in urodynamic studies (17).

Based on our research, the pre- and postoperative urodyna-
mic examinations in both groups showed that all observed
alterations were within the range that is considered clinically
acceptable. Therefore, it may be concluded that urodynamic
investigations demonstrated that neither vaginal nor laparosco-
pic hysterectomy had a noteworthy impact on bladder function
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and capacity.

This study incorporates various limitations which can be over-
come in future research. For instance, a small sample size was
selected for this study due to limited resources. Additionally,
this study only focused on patients from Turkey due to easy
accessibility of the required data. This limited the scope of this
study. Therefore, in future research, a large number of sample
size can be selected to attain significant outcomes. Within this
context, the data can also be collected within the context of dif-
ferent countries. This approach can be effective in determining
different types of operations and other medical measures whi-
ch are taken by healthcare professionals worldwide for treating
gynecological disorders. This can also add value to the current
research, leading to significant outcomes.

CONCLUSION

Both vaginal and laparoscopic hysterectomy for non-cancerous
uterine conditions did not have a negative impact on urinary
bladder function. Based on the results of uroflowmetry and cys-
tometry, it was shown that hysterectomy, whether performed
vaginally or laparoscopically, did not have a negative impact on
urinary bladder function in cases with benign uterine diseases.
Therefore, we advise against relying on the impact of hystere-
ctomy on bladder functioning based on personal preference for
either vaginal or laparoscopic surgery.
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SARS-CoV-2 igin su anda mevcut asilarin giivenligini ve etkinligini degerlendiren ca-
lismalar hamile kadinlari ve yenidoganlari icermiyor. Gebe kadinlari COVID 19 asis|
ile agllamak icin gtivenli verilere acilen ihtiyag duyulmaktadr, ¢linkli agi savunmasiz
niifusu korumanin tek yoludur. 33 yasindaki kadin hastaliklari ve dogum uzmani
saglik calisani gebeye 29.hafta ve 33.haftada dnerilen protokolde 28 giin arayla iki
doz inaktive SARS-CoV-2 asisi yapildi. Hamileliginin geri kalani sorunsuz gegti ve
38. haftada saglikli bir bebek diinyaya getirdi. Yenidogan ilk degerlendirmesinde
saglikli olarak izlendi. Dogumdan hemden sonra anne kani ve yenidogandan kordon
kani, immUnoglobulin test yontemi igin alindi. Spike antijeni igin COVID-19 IgG ve
IgM antikorlari maternal 2,04 (reakif) ve kordon kani 1,36 (disuk titrasyonda reak-
tif) olarak rapor edilmistir. Bu vakada, inaktif asi ile annenin asilanmasindan sonra
kordon kaninda saptanabilen SARS-CoV 2 IgG ve IgM antikorlari olan bir yenidogan
bildiriyoruz.

Anahtar kelimeler: COVID-19, kord kani, anne, yenidogan, asi

INTRODUCTION

The coronavirus (SARS-CoV-2) which was first detected in
Wuhan-China in December 2019 has caused a pandemic in a
short while (1). Approximately within one year, vaccines aga-
inst COVID-19 disease were developed. The known vaccine
technologies for COVID-19 infection include mRNA vaccine
(Pfizer-BioNTech, Moderna), vector vaccine (Johnson & John-

ABSTRACT

Studies evaluating the safety and efficacy of currently available vaccines for SARS-
CoV-2 do not include pregnant women and newborns. Safety data for vaccinating
pregnant women with the COVID-19 vaccine is urgently needed since the vaccine is
the only way to protect the vulnerable population.

The 33 years-old pregnant women, a healthcare worker as an obstetrician and gy-
necologist, was vaccinated with inactivated SARS-CoV-2 vaccine with two doses
within 28 days apart as the recommended protocol, on her 29th week and 33rd
week of pregnancy. The rest of the pregnancy was uneventful and she gave birth on
the 38th week to a healthy infant. The infant was a healthy boy upon first evaluation.
Maternal blood was sampled immediately after birth, cord blood was obtained from
a neonate for the immunoglobulin testing method.

COVID-19 IgG and IgM antibodies for spike antigen was reported maternal as 2.04
(reactive) and the cord blood as 1.36 (reactive in a low titration).

In this case we report an infant with SARS-CoV-2 IgG and IgM antibodies detec-
table in cord blood after maternal vaccination with inactivated vaccine.

Key worsd: COVID-19; Cord blood; Maternal; Newborn; Vaccination.

son’s Janssen, Oxford-Astra Zeneca), and inactivated vaccine
(CoronaVac) up-to-date (2-5). During the COVID-19 pandemic,
healthcare workers on the front line were determined as the
main risk group. In Turkey, similar to many other countries,
healthcare workers were vaccinated first as the access to the
vaccine was limited and people were classified according to
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the risk groups for the priority of vaccine access. Pregnant and
breastfeeding women in risk groups were recommended CO-
VID-19 vaccine in Turkey voluntarily due to the lack of safety
data, by the Turkish Ministry of Health. There is a lack of data
for the vaccine among pregnant and breastfeeding women and
children and urgent studies are needed to show the safety and
efficacy of the vaccine among these vulnerable groups.

In the current report, we would like to report a case, a pregnant
physician mother who got two doses of the inactivated CO-
VID-19 vaccine and of whom infant was born with antibodies
in the cord blood.

Case Presentation

The 33 years-old pregnant women, a healthcare worker as an
obstetrician and gynecologist, was vaccinated with inactivated
SARS-CoV-2 vaccine (CoronaVac/Sinovac, China) with two
doses within 28 days apart as the recommended protocol, on
her 29th week and 33rd week of pregnancy. The patient was
Caucasian, Turkish, 72 kg, and non-smoker. She did not have
any other medical conditions or a history of drug use except
iron supplementation for pregnancy. The patient gave a written
informed consent both before vaccination and before the analy-
sis. The case has a negative COVID-19 reverse transcripta-
se-polymerase chain reaction (RT-PCR) test on the 13th week
of pregnancy and a negative COVID-19 IgM + 1gG (<0.005,
index: 0-0.9) result on her 25th week of pregnancy. During the
pregnancy process, she did not have any other risk of contact
or symptoms of COVID-19 infection until birth.

After vaccination, the pregnant women did not have any symp-
toms except slight pain in the vaccinated arm, and the headac-
he lasted for one day. The rest of the pregnancy was uneventful
and she gave birth on the 38th week to a healthy infant. The
infant was a healthy boy upon first evaluation.

Upon hospital admission, maternal blood was sampled from the
antecubital vein and immediately after birth, cord blood was ob-
tained from a neonate for the immunoglobulin testing method.
Samples were stored capped and upright at 2-8°C upon arrival
in the laboratory. COVID-19 IgG and IgM antibodies for spike
antigen was reported maternal as 2.04 (reactive) and the cord
blood as 1.36 (reactive in a low titration).

The analysis was performed via ADVIA Centaur SARS-CoV-2
Total (COV2T), Siemens, Germany assay kit. The antibody test
is highly accurate in identifying SARS-CoV-2 antibodies and is
designed to detect the spike protein receptor binding domain
(S1RBD) on the surface of the SARS-CoV-2 virus which binds
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the virus to cells via a distinct human receptor (ACE2) found in
lungs, heart, multiple organs and blood vessels. SARS-CoV-2
Total Antibody Assay is for in vitro diagnostic use in the quali-
tative detection of total antibodies (including IgG and IgM) to
SARS-CoV-2 virus in human serum and plasma (EDTA, lithium
heparin). Time to First Result is 16 minutes. Measuring Interval
0.05-10.00 Index. The system reports ADVIA Centaur COV2T
assay results in Index Values and as Nonreactive or Reactive:
Nonreactive: < 1.0 Index. These samples are considered nega-
tive for SARS-CoV-2 antibodies. Reactive: = 1.0 Index. These
samples are considered positive for SARS-CoV-2 antibodies.
The assay was designed to have the following precision. Re-
peatability (Within-Run) < 12.0% CV. Within-Laboratory (Total
Precision) < 15.0% CV.

DISCUSSION

Pregnant and lactating women in risk groups such as health-
care workers were recommended vaccination by several aut-
horities advocating that the expected benefit and potential risk
that COVID-19 infection would bring is higher than the expe-
cted risk of vaccines. American College of Obstetricians and
Gynecologists, regarding the higher risk of being infected du-
ring pandemic, unknown risk of potential severe infection and
knowing the security of vaccine for healthy adults while no other
potential harms were expected during pregnancy regarding the
knowledge of the mechanism of the vaccine (4).

CoronaVac s a recently developed COVID-19 vaccine that uses
an inactivated virus (6, 7). For the CoronaVac inactivated vacci-
ne, the phase 3 trials included healthy adults aged 18 — 59 years
and >60 years, however pregnant and breastfeeding women
were not included in the trials carried in Brazil (NCT04456595),
Turkey (NCT04582344), Chile (NCT04651790), China
(NCT04617483), Hong Kong (NCT04800133) and Indonesia
(NCTO04508075). The vaccination for COVID-19 with the inac-
tivated vaccine CoronaVac was initiated in Turkey, as soon as
the phase 3 trials were completed.

There are only limited reports on pregnant women who got the
COVID-19 vaccine, and the reports were only of vaccines using
mRNA technology. Due to reports with limited participants, a
better immune response was detected in pregnant and lacta-
ting women, while there was also an antibody transfer to their
infants via placenta and breastmilk (8-10). To the best of the
authors’ knowledge, despite the presence of reports on the pre-
sence of COVID-19 antibodies in the cord blood of the neonate
with the mRNA vaccine technology, a report on an inactivated
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vaccine with CoronaVac has not been published.

Safety data for vaccinating pregnant women with the COVID-19
vaccine is urgently needed since the vaccine is the only way
to protect the vulnerable population which would face higher
risk if infected with COVID-19 and their infants who are not yet
candidates for the vaccine.
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Polikistik over sendromu, treme cagindaki kadinlarin yaklasik 5-18%'ini etkile-
yen en yaygin endokrin problemdir ve anovulasyona bagli infertiliteye yol agabilir.
infertiliteye yénelik tedavilerde yasam tarzi degisikligi ve kilo verme ilk basamak
yaklagimdir. Medikal tedavilerde birinci basamak tedavi yaklasimi Klomifen Sitrat
(KS) ile ovulasyon indiiksiyonudur (O), son yillarda aromataz inhibitérlerinin (Al)
de birinci basamak tedavide olmasina yonelik neriler ve bulgular bildirilmektedir.
Tekrarl KS kullanimina ragmen % 25 oranda KS’a yanit alinamayabilir, bu hasta
grubu KS direngli PKOS grup olarak tanimlanir. Bu hastalarda ovulasyon oranlarini
artirmaya yonelik ikinci basamak tedavi yaklasimlar uygulanir. Ikinci basamak teda-
vi yaklagimlari Gonadotropin ile Oi olabilecegi gibi Ovarian Drilling (OD) gibi cerrahi
tedaviler de olabilir. Bu makalede OD konusundaki gecmis ve giincel uygulamalar
sunulacaktir.

Anahtar Kelimeler : Polikistik over sendromu, infertilite, ovaryen drilling

GIRIS

PKOS’da Ovarian Drillinge Guincel Bakis

Polikistik over sendromu (PKOS), lireme ¢agindaki kadinlarin
yaklasik %5-18'ini etkileyen en yaygin endokrin bozukluktur
(1). PKOS, Diinya Saglik Orgiitii tarafindan grup Il (1) ovulas-
yon problemi olan hastalar olarak siniflandirilir ve bu grubun
yaklasik %80’ infertil anovulatuar kadinlardir . 2003 yilinda
Rotterdam’'da ESHRE / ASRM tarafindan yayinlanan kriterler
hem arastirma hem de klinik tedavide yaygin olarak kullanil-
maktadir. Bu kriterlere gore PKOS tanisi koymak icin Ug kri-
terden ikisinin bulunmasi gerekmektedir. Bu kriterler sunlardir:
an-/oligoovtilasyon, hiperandrojenizm (Klinik / biyokimyasal) ve
diger hiperandrojenizm nedenleri ekarte edilerek ultrason mua-
yenesinde polikistik over morfolojisinin gortlmesidir (2). Ulusal
Saglik Enstitlisti 2012'de PKOS'lu kadinlarda Rotterdam kriter-

ABSTRACT

Polycystic ovary syndrome is the most common endocrine problem affecting about
5-18% of women of reproductive age and can lead to infertility due to anovulation.
Lifestyle change and weight loss are the first-line approaches in infertility treatment.
The first-line treatment approach in medical treatments is ovulation induction (Ol)
with Clomiphene Citrate (CC), and in recent years, recommendations and findings
have been reported for the use of aromatase inhibitors (Al) in first-line treatment.
Despite repeated use of CC, there may be no response to CC at a rate of 25%, this
group of patients is defined as a CC-resistant PCOS group. In these patients, se-
cond-line treatment approaches are applied to increase ovulation rates. Second-line
treatment approaches can be Ol with Gonadotropin, as well as surgical treatments
such as Ovarian Drilling (OD). In this article, past and current practices on OD will
be presented.
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leri altinda tani kriterlerinin kombinasyonuyla ilgili dort fenotip
tanimlanmistir (3).

PKOS'lu kadinlarin biyuk bir kismi, kalici anovilasyonun ne-

den oldugu infertilite nedeniyle bir jinekoloji klinigine bagvurur
(4). PKOS'lu infertil kadinlarda kilavuzlar tarafindan énerilen
klomifen sitrat (KS), letrozol ve gonadotropinler olmak (ize-
re pek cok tedavi plani mevcuttur. Farmakolojik tedavilerde
ovulasyon indilksiyonu (Ol) agisindan son yillarda letrozol KS
yerine ilk basamak tedavi yerine dnerilmektedir (5). Gonadot-
rapinler ve laparoskopik ovarian drilling (LOD) ikinci basamak
tedavi olarak endikedir. LOD, ¢ogul gebelik ve OHSS olasiligini
azaltirken ovulasyon ve gebe kalma oranlarini arttirdidi iin bi-
rinci basamak tedavi segenekleri basarisiz olursa ikinci basa-
mak tedavi segenegidir (6).
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Halvard Gjonnaess, 1984 yilinda tek kutuplu elektrot ile LOD
kullanimina énculik etmistir (7) . Wedge rezeksiyon LOD’un
oncuist olmustur ve baslangigta Stein ve Leventhal tarafindan
PKOS'lu yedi anovulatuar kadin icin kullaniimistir. Bu kadin-
lara yapilan wedge rezeksiyon, menstriiasyon déngisinin
duzenlenmesi ve gebelik ile sonuglanmistir (7,8). LOD yonte-
minde tek tarafli veya iki tarafli laparoskopik elektrokoter (uni-
polar veya bipolar diatermi) ve karbondioksit (CO2) kullanan
lazer vaporizasyon kullaniimaktadir (8,9). LOD, kismen daha
az invaziv teknigi sayesinde, bilateral overlerin standart wed-
ge rezeksiyonuna gore ¢ok sayida avantaja sahip gibi gérin-
mektedir. Ayrica, gézlemsel galismalar, LOD'nin KS’a direngli
PKOS'lu kadinlarda genel spontan yumurtlama oranlarini ve
takibinde gebelik oranlarini, sirasiyla %30-%90 ve %13-%88
arasinda degisen oranlarla garpici bigcimde artirabildigini gds-
termistir (10).

POLIKISTIK OVER SENDROMUNDA LAPAROSKOPIK
OVARIAN DRILLING

Bu teknikte hasta litotomi pozisyonunda olup video- monitor
sistemi kullanilmaktadir Minimal invaziv cerrahi teknolojisi
gelistikce daha az port yarasi, tek insizyon veya dogal orifisi
kullanan laparoskopik operasyonlar giderek daha yaygin hale
gelmistir .Sonug olarak, daha az portlu laparoskopik yaklagim
da LOD igin bir segenektir. LOD igin geleneksel

u¢ portlu cerrahilerde kullanilan teknigi 6zetlemek gerekirse, vi-
deo kameray yerlestirmek igin umbilikusa 5-10 mm'lik bir trokar
; sag ve sol taraflarin alt kadranlarina, pubik ramiye 6- 8 cm
oblik uzaklikta olacak sekilde iki adet 5 mm'lik trokar yerlestirilir.
Utero-ovaryen ligamenti kavramak ve overleri badirsaktan ve
ureterden uzaga itmek igin 5 mm'’lik trokarlardan birine bir gras-
per yerlestirilir. Tipik olarak, tek bir overde veya her iki overde
600-800 jul (J) enerji kullanilarak Ug ila on diatermik ponksiyon
(her biri 3 mm capinda ve 2- 4 mm derinliginde) yapilir. Ancak,
Amer ve ark.” nin galismalarina gére LOD'in klinik etkileri doz
bagimli olabilir (11). Her penetrasyon yaklasik 2-4 saniye si-
rer. Bilateral overler izotonik sollisyon ile sogutulur ve kanama
kontrolli yapilir. Son olarak, overleri sogutmak ve etraf dokular-
da meydana gelen 1sI harabiyetini en aza indirmek, operasyon
sonrasi adezyon olusma ihtimalini azaltmak ve postoperatif
omuz agrisini azaltmak igin douglasa 500-1000 mL normal sa-
lin verilmesi dnerilmektedir (12). En az miktarda folikil hasari
ile en iyi terapdtik yaniti Gretmek igin, yapilacak her bir ponk-
siyonda kullanilacak uygun miktarda elektrocerrahi enerjisi
belirsizdir. Hafizi ve ark. iki farkli koter prosediiri kullanarak
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LOD’nin metabolik sonuglar Uzerindeki etkilerini incelemek igin
randomize kontrolli bir galisma ydratmaslerdir (13). Grup A'da,
over boyutuna bagl olarak, her bir over i¢in 600 J (4 x5 x30 =
600) eneriji elde etmek igin 30~40 voltajli (V) dort adet 5 s veya
bes adet 4 s slren ponksiyon yapilmistir. B grubundaki (over
hacmine dayali) enerji 6lgiima, her bir over i¢in 640, 450, 600
ve 800 J (ortalama: 625 J) kullanan daha 6nceki arastirmalara
dayandiriimistir. Yazarlar, iki grup arasinda AMH, testosteron
veya dehidroepiandrosteron siilfat (DHEA-S) seviyelerinde an-
lamli bir degisiklik bulmamiglardir.

KULDOPLASTI, TRANSVAJINAL HIDROLAPAROSKOPI VE
FERTILOSKOPI iLE OVARIAN DRILLING

Gordts ve ark. (14) ile Watrelot ve ark. (15), 1970'lerde goz-
den dlsen bir teknik olan kuldoskopiyi yeniden baglatmak igin
transvajinal hidrolaparoskopi veya fertiloskopi ydntemlerini
kullanmislardir. Litotomi pozisyonundaki hastalarda bu islem
genel anestezi altinda yapiimakta olup, douglasa vajinadan bir
Veress ignesiile girilir ve oda sicakliginda 300 ml fizyolojik salin
enjekte edilir. Cerrah, igneyi geri gektikten sonra, fertiloskopu
douglasa yerlegtirir ve 30 derecelik lensi olan 2,9 mm ¢apinda
bir optik cihaz yerlestirir. Sonrasinda pelvis incelenir ve boya
hidrotiibasyon testi yapilir. Fallop tlipleri, fimbria ve overlerin
timd gorindr oldugundan, over korteksini 5 ila 10 noktada
mikroperfore etmek icin 5-Fransiz bipolar elektrot kullanilabilir
Kullanilan bipolar enerji 100 ila 130 W gli¢ araliina sahiptir
ve korteks 8 mm derinlige kadar delinerek 2 mm gapinda bir
delinme ile sonuglanir. Her bir over icin 600 J saglayan dért per-
forasyon yapildiginda, monopolar elektrotlar ve laparoskopik
teknikle ovaryen drilling islemi etkili gérlinmektedir (16). Bipolar
enerjiyi kullanabilmesi, bu teknigin obez hastalar i¢in uygunlu-
gu, daha az invaziv olmasi ve daha hafif anestezi kullaniimasi
bu yaklasimin avantajlaridir. Baglica dezavantajlari, 6zel ekip-
mana ihtiya¢c duymasi, muayene igin sadece pelvis uygunlugu-
nun gerekiyor olmasi ve cerrahlarin bu prosediri 6grenmek
ve uygulamak icin egitim alma ihtiyaglarinin olmasidir. Ancak
ayni teknik, laparoskopi ile uygulanabilir ve takip siresinin hala
yetersiz oldugu gebelik orani disinda karsilastirilabilir sonuglar
vermektedir (16).

ULTRASONOGRAFi ESLIGINDE OVARYEN
DRILLING TEKNIGI

Kontrollii ovaryen stimilasyondan dnce, tedaviye zayif yaniti
olan PKOS'lu hastalarda ovaryen drilling ile ovaryen yaniti artti-
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rabilecegimizi biliyoruz. Ovaryen drilling isleminden 3-6 ay son-
ra IVF tedavisine baglanabilecegi gibi, tedavi sirasinda stimi-
lasyona cevap vermeyen IVF hastalarinda da ovaryen drilling
uygulanabilmektedir. Bu islem oldukea ilging olup Bufang Xu
ve ark., IVF tedavisi esnasinda yapiimig ovaryen drilling islemi
ile ilgili bir makale yayinlamiglardir (17). Makaledeki galismada,
PKOS'lu hastalar IVF siklus yanitlarina gore degerlendirilmis
ve iyi yanith (14 hasta), normal yanith (14 hasta) ve kotl ya-
nith (7 hasta) olmak Uzere 3 gruba ayrilmistir. Segim kriteri,
onceki en az iki IVF siklusunda k6tu bir yanittir ([en az 7 glin
boyunca 1450 IU’ya kadar gonadotropin ile 10-14 giin progresif
stimilasyondan sonra olusan U¢ adet dominant folikl veya hi¢
olusmayan dominant folikil). Ayni zamanda, iyi ovaryen yaniti
olan 14 PKOS hastasi (stimllasyondan sonraki iki hafta icinde
>15 dominant folikil gelisen, tetikleme gliniinde E2 seviyesi >
4200 pg/ml; n =14) veya 14 normal ovaryen yaniti olan PKOS
hastasi (5-15 dominant folikil stimGlasyondan sonraki iki hafta
icinde gelisen, tetikleme guniinde E2 seviyesi > 4200 pg/ml; n =
14) secilmistir. Takipler esnasinda tedavinin 14. giinline kadar
dominant foliklil gelismeyen hastalara transvajinal over drilling
(TVOD) yapilmistir ve ertesi glin tedaviye ayni dozda devam
edilmistir. Yumurta toplama agamasinin ardindan her (¢ gruba
da embriyo dondurma protokolli uygulanmistir. Yine hormon
replasman tedavisi sonrasi her U¢ gruba da donmus embriyo
transferi (FET) uygulanmistir. TVOD, genel anestezi altinda, 17
gauge 35 cm opu ignesi ile her iki overden 10 mm altindaki
7-8 antral folikiil aspire edilerek yapilmistir. islemden 2-3 saat
sonra kontrol ultrasonografi ile hastalar taburcu edilmistir. iki
gruptan elde edilen embriyo sayisi, embriyo implantasyon ora-
ni, kKlinik gebelik orani ve abortus orani istatistiksel olarak farkli
izlenmemistir. Sonug olarak TVOD’un kétli yanit veren hastalari
gonadotropin uyarisina duyarli hale getirdigi gortimustr.

Ek olarak farkli bir method olarak Kaya ve ark. (18),
laparoskopik ovaryen korteks drilling prosediirini KS direng-
li PKOS'lu hastalarda uygulamislardir. Bu ¢alismada 35 tane
KS direngli PKOS'lu kadin dahil edilmis olup over korteksinin
laparoskopik cerrahi makas kullanilarak basit bir mekanik per-
forasyonu ile, Ug siklus sonrasinda OHSS veya gogul gebelik
olmadan daha maliyet etkin olarak gebelik elde edebildigini
gostermistir. Bu islem genel anestezi olmadan ultrason incele-
mesi esnasinda da gergeklestirilebilir. Tabi ki, bu sonuglar daha
genis bir cerrahi seri tarafindan dogrulanmalidir.

OVARYEN DRILLING PROSEDURUNUN RiSKLERI
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Overlerin bir kisminin tahrip edilmesi, sadece fazla
doku Ureten androjenleri degil ayni zamanda overi de kaybet-
me riski tasiyabilir ,bu folikiillerin kaybi over rezervine zarar
verebilir ve hastayi infertil birakabilir. Yiksek eneriili drillingden
sonra bir over atrofisi vakasi bildirilmistir (5 saniye boyunca
400 W’da sekiz drilling noktasi) (19). Bununla birlikte, bu ‘asl-
r’ gbzlem nadir gérulen bir olay olmaya devam etmekte olup
ve yayinlanan diger veriler daha rahatlatici olarak degerlen-
dirilmistir. EI-Sheikhah ve ark. (20) eslestirilmis prospektif bir
analizde dort veya sekiz drilling bélgesinin neden oldugu dog-
rudan hasari incelemistir (5 s igin 40 W, yani over basina 800
veya 1600 J). Bu galisma, hasar gdren doku hacminin sagla-
nan enerji miktarina bagl olarak degismekle birlikte, sadece
cok az miktarda over dokusunun tahrip oldugunu bulmustur
(sirastyla %0,4 ve %1). Ug arastirmada da enerji dagitimini
iyilestirmenin yollari incelenmistir. Amer ve ark. (21) PKOS'lu,
KS' a direngli ve obez olmayan 30 kadini, 6nceki drillinglere
dayanarak drilling noktalarinin sayisinin segcildigi prospektif,
randomize olmayan bir galismada degerlendirdi. Daha 6nce
ameliyat olmus kadinlar arasinda, tekrarlandiginda etkinliginin
(ovulasyon ve gebelik icin) saglanan enerji ile orantili oldugunu
kesfetmislerdir. Bu degerlendirme, daha yiksek enerji oran-
larini arastirmadiklar konusunda uyarsa da over basina dort
drilling noktasi (yani 600 J enerji) énermektedir. Bu bulgular
daha onceki prospektif randomize bir galismanin bulgulariyla
eslesmistir (22) . Her bir overdeki punktuasyon sayisina (5,
10 veya 15) bagli olarak Ug gruba ayrilmis 187 hastay! (da-
gilim detaylari verilmemistir) icermistir. En fazla punktuasyon
sayisina sahip grupta gebelik ve yumurtlama oranlari olduk¢a
yuksek izlenmistir. Bu arastirmalarin tctinctisinde PKOS'lu 63
tane KS’a direngli obez olmayan kadina, over basina 5 veya 10
drilling (40 W, 2-3 s) yapilarak (yapilan operasyon laparoskopik
ovaryen diyatermi olarak tanimlandi) yapilmistir (23). Bu gorU-
niste dzdes gruplar ovulasyon veya gebelik agisindan farklilik
gostermemistir. Sonug olarak, bu ameliyatin bir sonucu olarak
fertilitenin zarar gérme ihtimalinin minimum olmasi muhtemel
oldugu disunilmektedir. Kullanilan enerji miktarini sinirla-
mak icin bipolar enerji veya monopolar enerji ile besten fazla
punktuasyon onerilmemektedir. Api, over drillinginden sonra
azalmis over rezervinin veya prematUr ovaryen yetmezliginin
olduguna dair saglam bir kanit bulunmadigini bildirmistir (24).
Overlerdeki degisiklikler ancak over ponksiyonundan sonraki
normallesme olarak gérilebilir. Farquhar ve ark.(25) sekizden
fazla ponksiyon yapilan operasyon sonrasi pelvik adezyonlarin
artabilecegini ve over rezervinin azalabilecegini sdylemislerdir.



Polikistik over morfolojisi ile bilateral overlerin olagan sonuglari-
ni analiz etmek icin, LOD’in tek bir overe mi yoksa her iki overe
de mi uygulanacagini belirlemek gerekmektedir. Bir arastirma-
ya gore, LOD sirasinda overe uygulanan yiiksek miktarda ener-
jiile bilateral overlerde LOD uygulanmasi over rezervi izerinde
zararli bir etkiye sahip oldugu gézlenmistir (26). Diger ¢alisma-
lar, iki grup arasinda ovulasyon orani, klinik gebelik orani ve
dustlik oranlarinda istatistiksel olarak anlamli farkhliklarin bu-
lunmamasini gerekge gostererek cerrahi lateralitenin over re-
zervi lzerindeki zararli etkisinde siphe uyandirmistir. Bununla
birlikte, LOD sirasinda harcanan 6nemli miktarda enerjinin over
fonksiyonunu bozdugu konusunda ¢ok az soru vardir (9). Ayri-
ca, Sunj ve ark. over hacmi ile modifiye edilen tek tarafli LOD’in
PKOS hastalarinda ovulasyon oranini artirabilecegdi kesfetmis-
lerdir (27). Birlikte ele alindiginda, yeni arastirmalar sabit doz
tek tarafll LOD'in KS'a direngli PKOS'lu infertil hastalar igin
tercih edilen bir segenek oldugunu géstermektedir. Tek bir over
icin kag tane punktuasyonun PKOS'lu kadinlar i¢in en fazla te-
rap6tik sonuglara yol agtigi henliz belirsizdir. Terapétik faydalari
arttirmak icin yumurtaliga verilen standart punktuasyon sayisi
ve / veya punktuasyon derinligi, dozaj ve / veya enerji kaynak-
larinin suresi tartismalidir . Cogu calisma, her bir over icin (¢
ila on delinme ve 2-4 saniye boyunca 200-300 watt (W) gig
ayari énermektedir . Farquhar ve ark. sekizden fazla ponksiyon
postoperatif pelvik adezyonlarin gelisimini artirabilecegi ve over
rezervini azaltabilecegdini 6ne strmuslerdir (25).

LAPAROSKOPIK OVARYEN DRILLING SONRASI BASARI

AMH, yardimci ireme teknigi gerektiren kadinlarda over fonk-
siyonunu degerlendirmek siklikla kullaniimaktadir.Birgok ¢a-
lisma LOD y6nteminden sonra kan AMH diizeylerinde belirgin
bir azalma oldugunu ortaya koymustur . Meta—analizde LOD
oncesi ve sonrasi AMH'de 2.13 ng/mL (ylizde 95 Cl 2.97-1.30)
ortalama bir fark gézlenmistir .Polikistik overlerin asiri isinma-
sI ve elektrokoterizasyonunun AMH'ta kalici bir azalmaya yol
acabilecedi de bilinmektedir. LOD yontemlerinin gesitli ¢alisma-
larda kan AMH dlizeylerini azalttigini kanitlanmistir (26). Bu-
nunla birlikte, bu sonucun gergek over rezerv kaybini mi yoksa
PKOS'lu kadinlarda LOD &ncesi yikselmis serum AMH'Inin
normallesmesini mi gosterdigi acik degildir. LOD’u takiben en
sik gézlenen degisikliklerden biri androjen retiminde azalma-
dir LOD'un serum testosteron seviyelerini basariyla diistirdigu
gosterilmistir (28). Sonug olarak, metabolik olaylarla iligkili hipe-
randrojenizm degistirilebilmektedir (26) Amer ve ark. LH / FSH
oraninin yani sira LH, testosteron ve serbest androjen indek-
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sinin ortalama kan seviyelerinin LOD’u takiben dnemli 6lgide
azaldigini gézlemlemiglerdir (28). Abu Hashim ve ark. (29) 3
yildan fazla infertilite ve VKi'nin 25 kg / m2 den fazla olmasinin
ovaryen drilling basari oranini digurdigund gosteren iki belir-
teg oldugunu bildirmiglerdir. incelenen popiilasyonlar kiigtik
olmasina ragmen, ovaryen drilling arastirmalarinda AMH du-
zeylerinin prediktif degiskenler oldugu gosteriimemistir (26,30).
Yiiksek over hacmi basarinin belirleyicisi olabilir (31). Ovaryen
drillingten sonra gebeligi tahmin etmek igin givenilir bir model
yoktur (32). EImashad ve ark. (30), spontan ovulasyonu olan
ve olmayan gruplar arasinda drilling sonrasit AMH diizeylerin-
de anlamli bir fark kesfetmislerdir. Bu calismada, gebelik igin
tek ameliyat sonrasi prediktif prediktor ovulasyonun iyilesmesi
olarak belirlenmistir. LOD genellikle monopolar elektrokoter (di-
yatermi) veya lazer kullanilarak esdeger etkilerle gergeklestirilir.
(31,33). Tipik olarak, her overde her ponksiyon icin 600-800 J
enerji kullanilarak (g ila sekiz diyatermi ponksiyonu yapilir, bu
da 6nimizdeki 3-6 ay boyunca hastalarin yiizde 74’linde ek
normal ovulasyon ile sonuglanir.

LAPAROSKOPIK OVARYEN DRILLINGIN UZUN
DONEM ETKILERI

Gjonnaess , LOD sonrasi serum androjen ve LH seviyelerinin
PKOS'lu kadinlarda normallesmesi (izerindeki etkinin yakla-
stk 18-20 yil strdigund bulmustur (7). Amer ve ark. LH / FSH
oraninin yani sira LH, testosteron ve serbest androjen indek-
sinin ortalama serum seviyelerinin LOD sonrasi 6nemli 6lgide
azaldigini ve bunun PKOS'lu kadinlarin gogunda LOD’un etki-
lerinin 9 yila kadar stirdigu gortimustir (26). Bu uzun vadeli
etki, LOD'u takiben over hacmindeki azalmada da gdzlenmistir.
Naether ve ark. LOD’un etkileri sadece gegici olmadigini 6ne
stirmUglerdir. Yazarlar, LOD sonrasi 72 aya kadar 206 has-
tay! takip etmis ve gebelik oraninin %70 oldugunu ve erken
gebelik dustklerinin %18 oldugunu bildirmiglerdir (34). Ancak
, €ger termal hasar olmadan sadece kugUk folikullerin basit
aspirasyonu ile over stromasinda hasar yaratildiysa, sonraki 6
ay icerisinde over rezervindeki degisiklik gegici olabilir. Bu da
altta yatan bazi patofizyolojik mekanizmalarin LOD ve ultrason
kilavuzlu over drilling arasinda farklilik gésterebilecegine isaret
etmektedir (35). Hasta daha dnce ilk LOD ‘e cevap verdiyse
ve anovulatuar durumu birkag yil sonra tekrar ederse, hastaya
tekrar LOD yapilabilmektedir. Bu durumda ovulasyon oranla-
r % 83'e, gebelik oranlari ise % 67'ye ulasabilmektedir (11).
LOD sonrasi 289 PKOS'lu kadini ortalama 28.4 aylik bir takiple
degerlendiren yakin tarihli bir Fransiz arastirmasi, hastalarin
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yaklasik yarisinin gebe kaldigini ve yaklasik beste birinin en az
iki gebelik elde ettigini bulmustur. Hastalarin yarisindan fazlasi
kendiliginden gebe kalabilmistir (36).

SONUG

PKOS'un patofizyolojisinde birgok belirsizlik vardir ve bu pa-
tofizyolojiyi agiklayacak daha fazla arastirmaya ihtiyag vardir.
Calismalar LOD’in etkilerine dogrudan lokal veya dolayli sis-
temik néroendokrin, metabolik , immnolojik ve hatta belirsiz
mekanizmalar gibi gok daha karmasik mekanizmanin aracilik
edebilecegini gdstermektedir. Laparoskopik drilling uygulama-
larinda tek tarafli uygulamanin bilateral uygulama sonuglari
kadar etkili oldugu ve over rezervini koruyucu oldugu gdésteril-
mistir. Yine kullanilan enerji dozu ve punktuasyon sayisinin da
minimalize edilerek over hasar oraninin azaltilarak metabolik
ve ovulatuar sonuglara ulasilabilecegi kanitlanmistir. Ayni za-
manda tarihsel sirecte literatlr giderek daha az invaziv ovar-
yen drilling uygulama yéntemleri ile kullanilan ovaryen drillingin
6zellikle KS’ a direngli PKOS hastalarinda hem ovulasyon sag-
layicl hem metabolik parametreleri dizenleyici etkisini gdster-
mektedir. ovaryen igne drilling yontemi de PKOS hastalarinda
over rezervini olumsuz etkilemeden ovaryen yaniti artirici glin-
cel bir uygulama olarak pratik uygulamada daha yaygin kulla-
nilacaktir.
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Ureme sisteminin yapisini olusturan savunma mekanizmalarinin mikroorganizmalar
tarafindan bozulmasi ile tireme sistemi enfeksiyonlar olusur. Yetiskin kadinlarda ol-
dukga sik goriilen Greme sistemi enfeksiyonlari kadinlarin poliklinik basvurulari ara-
sinda en sik karsilasilan sikayetler arasinda yer almaktadir. Bu enfeksiyonlardan biri
olan vajinitler; vajinanin enfeksiyonu veya inflamasyonudur. Vajinitler; vajinal akinti,
kasinti, yanma, irritasyon, adri ve kotii koku ile karakterizedir. Tedavi edilmedikleri
zaman pelvik inflamatuar hastaliga neden olabilir. Bu durum ise infertilite, ektopik
gebelik, preterm dogum ve diisiik dogum agirlikli bebek, koryoamnionit gibi komp-
likasyonlara neden olabilir. Tim bu sikayetler kadinlarin treme ve cinsel sagligin,
yasam kalitesini hatta psikolojisini olumsuz yonde etkilemektedir. Vajinit tanisi alan
kadinlarin gtinliik yasami da son derece kéti etkilenmektedir. Yapilan galigmalar-
da kadinlar vajinit semptomlarindan dolayi negatif bir beden imgesi, dustik benlik
saygisi ve hayal kirikligi ile umutsuzluk hisleri ile beraber (izgiin ve depresif hisset-
tiklerini ifade edilmistir.

Son derece basit ve kadinin hayat dongiisii boyunca en az bir kez karsilastigi bu
enfeksiyonlara kanit temelli glincel alternatif tedavi yaklagimlarinin etkisi de son yil-
larda yadsinamaz diizeydedir. Literatire bakildiginda vajinit tedavisinde genital hij-
yen uygulamalari, probiyotik/yogurt, propolis kullanimi ile bitkisel tedaviler 6n plana
cikmaktadir. Vajinal enfeksiyonlarin yonetiminde hemsirenin birincil rold, riskli saglik
davranislarini degistirmek, vajinal enfeksiyonlarin ortaya gikmasini ve tekrarlamasi-
ni dnlemek gincel literattirti takip ederek egitim ve danismanlik vermektir.

Anahtar kelimeler: Vajinit; psikososyal etki; alternatif tedavi; kadin sagligi

GiRIiS
Vajinit; anormal vajinal akinti, kdtl koku, tahris, kasinti veya
yanma semptomlarini igeren vajinanin enfeksiyonu veya infla-
masyonu anlamina gelen bir tanimdir. Birgok sebebi bulunmak-
la birlikte, ortaya ¢ikmasinda genel olarak mikroorganizmalar
sorumludur (1). Vajinitin en yaygin nedenleri bakteriyel vajinoz
(%40-45), vulvovaginal kandidiyazis (%20-25) ve trikomoniya-
zisdir (%15-20). Nonenfeksiy6z vajinitler olan atrofik, irritan ve

ABSTRACT

With the deterioration of the defence mechanisms constituting the structure of the
reproductive system by microorganisms, reproductive system infections occur. Seen
rather frequently in adult women, the reproductive system infections are among the
most frequently encountered complaints in outpatient applications. One of these in-
fections, vaginitis is the infection or inflammation of vagina.Vaginitis is characterised
by bad smell, pain, irritation, inflammation, itchiness and vaginal discharge. Left unt-
reated, it can cause pelvic inflammatory disease. This circumstance may conduce
to complications such as infertility, ectopic pregnancy, preterm birth, low-birth-weight
baby and chorioamnionitis. All these complaints affect women’s reproductive and
sexual health, quality of life, and even their psychology adversely. Daily lives of wo-
men diagnosed with vaginitis are also extremely negatively affected. In the studies
conducted, women stated that they felt depressive and upset with accompanying
negative body image, low self-respect, disappointment and desperation due to the
symptoms of vaginitis.

The effect of evidence-based, current alternative therapies and aftercare against the-
se infections, which are exceptionally simple and which a woman encounters at least
once in her life cycle, in recent years is at an undeniable level. Viewing the literature,
the genital hygiene practices, the use of probiotics/yoghurt, propolis, and herbal tre-
atments of vaginitis. The primary roles of the nurse in the management of vaginal
infections are changing the risky health behaviours, prevention of the emergence
and repetition of the vaginal infections, and, following the current literature, providing
education and consultancy.

Keywords:, Vaginitis; psychosocial impact; alternative therapy; women’s health

alerjik vajinitler ise daha az siklikta (%5-10) gérallr (12).

Vajinal enfeksiyonlar mahremiyet iceren dogasi nedeniyle tabu
olarak kalma egilimindedir. Vajinit semptomlari kadinlarin ya-
sam kalitesini olumsuz yonde etkilemesine ragmen kugUk bir
sorun olarak algilayip tani ve tedavi arayisina gitmeyebilirler
ve bu durum uzun siire devam edebilir (3). Tekrarlayan vaji-
nitler tedavi edilmedigi takdirde kadinlarin fiziksel yasamini,
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duygusal, cinsel ve sosyal iligkilerini olumsuz yénde etkilemek-
tedir. Vajinitler kadinlarda kronik hastaliklar, infertilite, ektopik
gebelik, pelvik enflamatuar hastalik, cinsel yolla bulasan en-
feksiyon (CYBE) riskinin artmasi ve kanser riski gibi ciddi sag-
lik sonuglarinin yaninda, ézguven eksikligi, sosyal izolasyon,
depresyon ve yasam kalitesinde azalmaya neden olan ciddi bir
kadin saghgi sorunudur (4-7). Kadinlari tedavi arayisina iten ve
jinekoloji poliklinigine bagvurma nedenleri arasinda kétl koku,
kasinti ve bol miktardaki akinti ilk siralarda yer almaktadir (8,9).
Ulkemizde yapilan giincel bir calismada kadinlardaki vajinal
enfeksiyon orani oldukga yaygin oldugu ortaya gikmistir (10).
Vajinal enfeksiyonlar hem dlnya ¢apinda hem de (ilkemizde
artan yayginlik egilimi ile iligkili 6Gnemli bir kadin sagligi soru-
nudur. Bu enfeksiyonlarin erken teshisi, uygun tedaviye bas-
lanmasi ve gerekli 6nlemlerin alinmasi kadin saghiginin korun-
masi ve gelistiriimesinde esastir. Hemsirelerin, hastalari vajinal
enfeksiyonlardan korunmaya yo6nelik Greme sagligi koruyucu
davraniglar ve alternatif tedavi yaklagimlari konusunda egitim
verme ve kadinlarin yasam kalitesini artirmaya yonelik énemli
sorumluluklari vardir (11).

Vajinal enfeksiyonlarin tedavisinde genellikle antibiyotikler ve-
rilir dolayisiyla uzun sureli antibiyotik kullanimi bagirsak flora-
sinda bozulmaya yol agar. Bu nedenle vajinal enfeksiyonu olan
hastalar igin glivenli ve etkili alternatif tedavi yaklagimlarinin
kesfedilmesi gerekmektedir. Tamamlayici ve Alternatif Teda-
vi (TAT) yaklagimlarinin kullanimi, vajinal enfeksiyonu olan
kadinlar arasinda giderek daha yaygin hale gelmektedir. TAT
yaklasimlari uygun tedavi segenekleri ile daha az invaziv, gu-
venli, etkili ve ekonomik olmasi agisindan bati tip camiasinin
ilgisini ¢ekmistir (12). Kadinin hayat déngiisti boyunca en az
bir kez karsilastigi bu enfeksiyonlara yonelik son derece basit
ve kanit temelli glincel TAT etkiside son yillarda yadsinamaz
duzeydedir. Literatiire bakildiginda vajinit tedavisinde genital
hijyen uygulamalari, probiyotik/yogurt, propolis kullanimi, bitki-
sel tedaviler ve mikrobiyota galismalari 6n plana gikmaktadir.
Yeni tedavilerin klinik sonucu ve yasam kalitesini nasil iyilesti-
rebilecegini anlamak icin vajinitlerin etiyolojisi, farkli tedavi se-
cenekleri ve bunlarin etkinlikleri hakkinda daha fazla bilgi sahibi
olmak 6nemlidir. Bu derlemede amag vajinit tiirlerinin ve kadin-
larin giinliik yasamina etkisi ile tedavisinde kullanilan alternatif
tedavi yaklagimlarini glincel bilgiler 11§inda irdelemekir.

VAJINIT TURLERI
Bakteriyel Vajinozis (BV): Ureme ¢agindaki kadinlarda en sik

gordlen vajinit taraddr. Tim vajinal enfeksiyonlarin %40-50 si
BV'ler olusturmaktadir. Normalde vajina ortamina hakim olan
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laktik asit bakterilerinin azalmasi ve vajinadaki mikrobiyolojik
floranin bozulmasiyla ortaya ¢ikan bir durumdur ve agiri miktar-
da anaerob bakteri gelisir (5,13,14). BV, ireme ¢agindaki ka-
dinlarda vajinal akintinin yaygin bir nedenidir ve erken dogum,
dusuk, erken membran riptird ve 610 dogum gibi olumsuz ge-
belik sonuglari riskini artirir. Bununla birlikte, olumsuz gebelik
sonuglarina neden olan BV'in etiyolojisi ve tedavi ydntemleri
hala net degildir (15,16).

Mevcut tedavi segeneklerine ragmen, tedavinin bir yili igerisin-
de % 50'den fazla tekrarlayan bakteriyel vajinozis (TBV) gé-
rilmektedir ve tekrarlayan semptomlar kadinlar icin bir hayal
kirikh@r kaynag@idir. BV en belirgin ana semptomu asiri derece-
de koétl kokulu (¢urik balik) vajinal akintidir. K6tli kokulu akinti
cinsel iliski ve menstruasyon sonrasi artar ve kadinlar bu du-
rumdan oldukca fazla sikayet eder. BV'de es tedavisi gerekli
degildir fakat tekrarlayan enfeksiyon durumu varsa es tedavisi
onerilmektedir. BV tanisi alan semptomatik kadinlar igin metro-
nidazol (7 giin), tedavisi énerilmektedir (5,13,14).

Vulvajinal Kandidiyazis (VVK): BV'den sonra en sik goriilen
vajinit tlrtddr ve en sik nedeni kandida albicansdir (%85-90).
Dinyada VVK gérlime sikiigi % 20-25 arasindadir ve kadin
hayatinin farkli ddnemlerinde gorlime oranlari degiskenlik gos-
termektedir. Puberte dncesi ve menopoz sonrasi donemde 6st-
rojen azligina bagli enfeksiyon orani daha azdir (17,18). Aras-
tirmalar kadinlarin yaklasik %70-75'inin yasamlari boyunca en
az bir kez VVK gelistirdigini géstermektedir (17-19). Genellikle
peynirimsi ya da st kesigi seklinde tarif edilen yogun kivamli
akinti ve kasinti mevcuttur. Kaginti, VVK'in baskin semptomu-
dur ancak kasintisi olan tim kadinlar VVK'den muzdarip degil-
dir (19). Sikayetler sicakta ve geceleri, 6zellikle de premenstru-
al donemde daha belirgindir (1,14).

VWK etyolojisinde yetersiz havalandirmaya neden olan dar
ve naylon i¢ camasir giymek, vajinal dus, imminosupresyon
ilaglari ve rahim ici arag (RIA) kullanimi gibi gesitli faktérler yer
almaktadir. Cinsel aktivite sikliginin fazla olmasi, lokal vajinal
immiin yetmezlik, tampon kullanimi ve oral seks ise diger ne-
denlerdendir. Bununla birlikte, bu faktorlerin her birinin tekrar-
layan vulvovajinal kandidiyazis (TVVK) insidansi (izerinde bir
etkisi olabilir (3). TVVK; bir yillik bir stire igerisinde dort veya
daha fazla VVK ddénemi olarak tanimlanir. TVVK kadinlarda
semptomlarin siddeti orta ila siddetli arasinda degisir ve 25-34
yas grubu en yiiksek prevelansa sahiptir (18). Risk grubunda-
kiler; diyabetli kadinlar; tekrarlayan akciger veya idrar yolu en-
feksiyonlari igin sik antibiyotik kullananlar, kistik fibrozlu ve sik
sik VVK oykisu olan kadinlardir (1,18,19). TVVK, kadinlarda
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stres yaratan ve yasam kalitesini ciddi sekilde olumsuz etkile-
yebilen, glgten disurtct uzun sdreli bir durumdur. TVVK uzun
stireli baskilayici antifungal tedavi ile kontrol edilebilir, ancak
bazen tedavisi zordur (18).

Kandida turleri deri ve vajen normal florasinda bulundugu igin
CYBE olarak ele alinmaz ve es tedavisi 6nerilmez (1,14). VVK
onlemek icin yapilan asi ¢alismalari umut vaat edicidir. As
klinik olarak degerini kanitlarsa, etkilenen kadinlara biyUk bir
fayda saglayacaktir (20). Gebeligin son alti haftasinda, dikey
gecis ile yenidoganda oral pamukguk ve bebek bezi dermati-
i riskini azaltmak icin kadinlara antifungal tedavi verilmelidir
(19). TVVK ylksek prevelansi, énemli morbiditesi dretkenlik
kaybindan kaynaklanan ekonomik kayiplari nedeniyle etkile-
nen kadinlar i¢in daha iyi ¢ozimler ve daha iyi bakim kalitesi
gerektirmektedir.

Trichomonas Vajinalis (TV): TV muhtemelen diinyada en yay-
gin viral olmayan CYBE'dir. HIV bulagini kolaylastirir ve diger
CYBE ile birlikte (klamidya, gonore ve sifiliz) gérilme olasihig
ylksektir (18). TV parazitleri, her iki cinste de gérilir. TV ile
enfekte erkeklerin gogunlugu klinik belirti vermez ve uretrala-
rinda bulunan enfeksiyonu kadin partnerlerine tasirlar ve ka-
dinlarda hastalik belirtileri daha fazla ortaya ¢ikar. TV enfeksi-
yonu prevalansi yasla birlikte artmakta ve siyahi irk kadinlarda
daha fazla gortimektedir (21,22). TV belirtileri arasinda sari
yesil renkte akinti, vulvada kasinti, servikste cilek gériinimu
gibi 6nemli bulgular mevcuttur. TV enfeksiyonunun endomet-
rit ve pelvik inflamatuar hastalik (PIH) ve infertilite gelistirme
olasiligi yuksektir. Gebelikte TV enfeksiyonunun, erken dogum
ve diglk dogum agirlikli bebek dogumuna neden olabilecegi
bildirilmistir (22). TV dlstik dogum agirhd ve erken dogum gibi
olumsuz gebelik sonuglarina neden oldugu igin gebelik déne-
mine bakilmaksizin semptomatik gebeler mutlaka tedavi edil-

Tablo 1. Vajinit Tarleri ve Ozellikleri (1,2,5,17,19).

melidir (2). Metronidazol ve tinidazol, TV enfeksiyonlarinin etkili
tedavisi igin onaylanmig antimikrobiyal ilaglardir (1,22). Tedavi-
de hastalar cinsel partneri ile beraber tedavi edilmeli ve tedavi
stresince iliski yasaklanmali veya etkili, dogru kondom kullani-
mi 6nerilmelidir (1,14). Ayrica erkek stinneti de, hem stinnetli
erkeklerde hem de kadin seks partnerlerinde enfeksiyon riskini
azaltabilir (22).

Non-enfeksiydz Vajinitler: Vajinit tiirleri enfeksiyéz veya
non- enfeksiy6z vajinitler olarak siniflandirilir (11). Kadinlarin
%30'da kesin olarak tanimlanmig bir vajinit etkeni yoktur ve
bu durum non-enfeksiyoz vajinit olarak tanimlanmaktadir. Bu
kadinlar, irritan veya allerjik, inflamatuar, atrofik vajinit veya
fizyolojik akinti gibi gesitli kosullara sahip olabilir. inflamatuar
vajinit, menopoz veya perimenopozal kadinlarda oldugu gibi
dustik dstrojen seviyeleri ile iliskilidir (1). Enfeksiydz olmayan
yani non-enfeksiydz vajinitlerin, i¢ gamasirlara duyarlilik, kadin
hijyen GrGnleri, vajinal duglar, sperm 6ldirlcller ve mesleki
maruziyet gibi cesitli faktérlerden kaynaklanabilecegdi distnil-
mektedir. Ayrica tampon kullanimi, hijyenik pedlerden kaynak-
lanan tahrisler, hipodstrojenizm gibi hormonal faktérler, RiA kul-
lanimi, vajinaya sokulan travmatik yabanci cisimler, dar ve siki
kot pantolanlar sonucu vulvanin sirtinmesinden, kaynaklanan
kontakt dermatiti gibi iyatrojenik nedenler, peserler ve kimyasal
drlin kullanimlari da non-enfeksiy6z vajinitlerin sebeplerinden-
dir (11). inflamatuar vajinitin nedenini ve tedavisini daha iyi ka-
rakterize etmek i¢in daha fazla arastirmaya ihtiyag vardir. Bazi
calismalar, topikal klindamisin veya steroidlerin uygulanma-
siyla semptomlarda iyilesme oldugunu gostermis; ancak ideal
tedavi suresi ve bir ajanin digerine Ustlnlugd belirlenmemistir
(23). Vajinit tirleri, etken, belirtileri, prevelans ve risk faktorleri
dzellikleri Tablo 1’ de 6zet halinde verilmistir.

Tani Etken Prevelans | Belirtiler Risk faktorleri
Diisiik sosyoekonomik
Anaerobik bakteri (Gardne- Kotii koku (Ciiriik balik ko- | durum, vajinal dus, sigara,
rella vajinalis, kusu), ince homojen akinti, | birden fazla seks partne-
Bakteriyel vajinit B akintmnin cinsel iligki ve ri, kondom kullanmama,
Mobiluncus, Ureplazma, % 40-50 | menstruasyon sonrasi art- | lezbiyen iliski, siyah 1rk,
Mikoplazma) mast,pelvik rahatsizlik florada laktobasillerin
azalmasi
Vulvar ka.sl.m".yanfna’tl’f' Antibiyotik kullanimu,
Vulvovajinal kan- | Kandida albicans ve diger 420-25 yaz,(li)eyrlilrlmm ifogun' N gebelik, diyabet, AIDS,
dida vajiniti tiirleri 0o vamda a m.tlf.v wivar erlterp kortikosteroid kullanimi,
ve 6dem, diziiri, disparoni, diser immunosupresyon
koku yok & presy
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Trik Bol miktarda yesil-sari dDJlrilﬁ Sg(:)osl}(/(;esll(i(l)im:llilger
rikomonas s , ,
Trikomonas vajinalis %15-20 al.q?tl.’ kgtu kOk].’l’ kas{ntl, CYBE, korunmasiz cinsel
vaiiniti diziiri, disparoni, servikste |./. ..
J cilek goriintiisii iligki, uyusturucu veya
sigara kullanimi
Menopoz, emzirme, 00-
Atrofik Ince, beyaz akinti, ince, ferektomi, radyoterapi,
} gevrek, kuru vajinal mu- | kemoterapi, immiinolojik
(Ostrojen koza, disparoni bozukluklar, prematiir
. over yetmezligi, endokrin
Eksikligi) bozukluklar, antidstrojen
Nonenfeksiy6z ilaglar
vajinitler Sabunlar, tamponlar, pre-
(Atrofik %5-10 zervatif veya diyaframlar,
frritan/ A’llerjik, [rritan/Alerjik (tahris veya ' s;; :grl;érsilés ?Qni 31;1 fgrl ’
inflamatuar vajinit) Yanma, agr1, vulvar eritem pest > lop1kal urunicr,
. alerjik reaksiyon nglnal dus, ilaglar, giy-
siler
atopik oykii
Inflamatuar vajinit (muhte- Piirtilan vajinal akinti, yan- Dg§uk ostrojen seviyesi,
Lo . . vajinal atrofi ve inflamas-
melen otoimmiin) ma, disparoni yon

VAJINITLER KADINLARIN GUNLUK YASAMINI
NASIL ETKILIYOR?

Tekrarlayan vajinal enfeksiyonlar kadinlarin sosyal, cinsel, kisi-
sel veya is iliskilerini ve yasam kalitelerini olumsuz yonde etki-
lemektedir. Kadinlar, tekrar eden semptomlar yiziinden utang
ve hayal kirkligi yasamakta hem 0zel yasamlarinda hem de
calisma yasamlarinda engellendiklerini hissetmektedirler. Kot
kokulu akinti, kendilerinde sosyal izolasyon hissetmelerine ne-
den olmaktadir (5,24,25). Tekrarlayan semptomlar depresyona
ve anksiyeteye neden olabilir (26). Arastirmalar depresyon,
anksiyete ve stres tanisi alan bireylerde cinsel islev bozuklukla-
ri arasinda anlamli bir iliski oldugunu gostermistir. Ayni zaman-
da depresyon, ¢aresizlik, umutsuzluk ve stresli yasam olaylari,
bireylerin bagisiklik sistemlerini baskilayarak enfeksiyonlarin
tekrarina yol agabilmektedir (3).

Vajinal enfeksiyonlardaki anormal kot koku (¢lrik balik) ve
artmis akinti semptomlari kadinlarin kendilerini, “kirli” “utan-
diran” “mahcup”, hissettirdigini ve diger kisilerin kotu koku ve
anormal akintilarini fark edecekleri konusunda tedirgin oldukla-
rini bildirmistir. Semptomlarin rahatsiz edici olmasi, kadinlarin
kisisel olarak kendini temiz hissetmemesi ve igreng algilamasi
sonucu, kendinin kétd koktugunu dlstnerek kendini kontrol
etmek icin strekli tuvalete gidebilir. Bu durum kendilerini itici
ve glvensiz hissetmelerini saglayarak kendine olan guvenlerini
ve 6zsaygllarini olumsuz etkileyebilir. Negatif bir beden imgesi,
dusuk benlik saygisi ve hayal kirikligi umutsuz hissettirip tzgtin
ve depresif yapabilir (7,18, 24). Vajinal enfeksiyonlarin semp-

tomlari ayni zamanda kadinin cinsel yasamini olumsuz yonde
etkilemektedir. Kadinlarin en biiyik korkusu cinsel eslerin ‘ko-
kuyu’ fark edecegi kaygisidir. Esleriyle cinsel iliskide bulunan
kadinlar, iliski esnasinda sikilgan ve utangag hissettiklerini ve
gevseyip seksten zevk almadiklarini bildirmislerdir. Kadinlarin
cinsel aktiviteye giremeyecek kadar utang duymalari, negatif
beden imaji cinsel partner ile yakin olmalarini ve cinsel iliskiye
tesvikini azaltir. Kot kokuya sahip kadinlarda cinsel iligki si-
rasinda veya sonrasinda koku farkedilebilir. Cinsel partnerlerin
semptomlarini fark etmelerindeki utanglari ve korkulari, cinsel
iliskiden tamamen kaginmalarina neden olabilir (5,7,24). “Koku
gergekten kotii. igreng oldugu kadar utang verici. Digki gibi. Bu
kadar kotii. Ozellikle adet sonrasi oluyor. Gebelikte bile. Esim
kokudan etkilendi. ic camasiri sik degistiriyorum ve giinliik ped
kullaniyorum” (36 yas) (24). Kadinlarin bagkalarinin anormal
kokularini tespit edecegi konusundaki endiseleri sosyal ve ¢a-
lisma yasamlarini da olumsuz etkilemektedir. Bazi kadinlar
eglence etkinlikleri yapma ve sosyal durumlardan kaginma, di-
Gerlerinin kokuyu fark edeceginden korktuklari igin baskalarina
cok yakin durma veya oturmaktan kaginmaktadirlar (18, 24).

Tekrarlayan TBV veya TVVK enfeksiyonlarinda kadinlarin
cogunlugu nikst kontrol etme eksikligi sonucu karmasa, ¢a-
resizlik ve hayal kirikigi yagamaktadir. “Yani gergekten kafam
karisti, bu ylizden her sey kafamdan gegti, RIA mi? Erkek ar-
kadasim beni aldatti ve bir sey mi bulastirdi? Yanlis bir sey mi
yaptim? Orada bir tampon mu unuttum? Sabunumu degistirdim
mi? Kafam karisti gibi. Aynen “Bunu yapmak icin ne yaptim?”
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Dedim. (24 yas)” (24). BV'li kadinlarin yasadiklari psikososyal deneyimlerden alintilar Tablo 2'de verilmistir.

Tablo 2. Vajinitli kadinlarin psikososyal deneyimlerinden alintilar (7,18,24).

Kirli

-Kirli hissediyorum. Her zaman dus almak istiyorum g¢iinkii sadece hissediyorum,
bilmiyorum, kendimi kirli hissediyorum. Utang verici ve... bundan gergekten hos-
lanmiyorum. Evet korkung (37 yas).

Utangac¢ olma ve utanma

-Soyledigim gibi, utang verici ¢linkii ne zaman bagladigint her zaman bilmiyorum
ve evet, bu yiizden... Oldukca utang verici olabiliyor (42 yas).

Kizgin

-Beni sinirlendiriyor, ¢iinkii flort etmemi randevularimi kisitliyor ve sinirleniyo-
rum, (23 yas)

Igine kapanik

-Kendinizi sikilgan hissettiriyor, kesinlikle (39 yasinda).

Rahatsiz edici

-Cok rahatsiz edici, igreng geliyor, ¢iinkii kokusu ve akintisi beni ¢ok tetikte tutuyor,
bilmiyorum, insanlarin etrafinda olmasinda kendimi ¢ok rahatsiz hissediyorum (
30 yas).

Saghksiz veya kotii hissetme

-Ruh halim farkli, evet o kadar mutlu degilim, rahatsizim ve benimle ilgili bir sorun
var ( 26 yas)

Duygusal sikinti

-Yani fiziksel yonden zayiflatic1 degil, zihinsel ve duygusal olarak zayiflatici, zihin-
sel olarak tekrar tekrar diislinliyorsun, bu durumu daha da kotiilestiriyor (37 yas).

Bireyler hayatlarinda bir kriz durumu veya emosyonel gerginlik
yasadiklarinda aile (yeleri ve arkadaglarindan yardim ve des-
tek gormek isterler. Sosyal destek dlizeyi diisik olan ve stig-
maya maruz kalan bireylerin depresyona daha yatkin oldugu
sonucuna ulasiimistir. CYBE olan bireyler toplum tarafindan
stigmatize edilerek sosyal destek diizeyleri azalmakta ve ya-
sam kalitesi olumsuz etkilenmektedir. Kisilerin hissettikleri dam-
galanma nedeniyle sikayetlerinin bir kismini saglik profesyo-
nellerine sdylemedikleri ifade edilmistir (5,24). Bu durum saglk
hizmetlerinden yararlaniimasina da engel olabilir.

VAJINITLERDE ALTERNATIF TEDAVi YAKLASIMLARI

Vajinal Mikrobiyota: Mikrobiyota, insan viicudunda saglik ve
hastalik arasindaki dengede dnemli bir rol oynamaktadir. Va-
jina insan mikrobiyata habitatlarindan biridir ve saglik tzerinde
dnemli etkileri oldugu bilinen ¢ok sayidaki bakteri tlirlerini barin-
dirir. Ureme cadindaki kadinlar laktobasillerin egemen oldugu
bir vajinal mikrobiyotaya sahiptir. Vajinal PH"I kontrol ederek,
glikojeni laktik aside indirgeyerek vajinal enfeksiyonlarin dnlen-
mesinde dnemli rol oynar. Vajinal mikrobiyota, kadin sagligi ve
oOzellikle Greme ¢agindaki kadinlar icin oldukga 6nemlidir. Bu
mikrobiyal gesitlilik irk, etnik kdken, gebelik, hormonal degisik-
likler, cinsel aktiviteler, hijyen uygulamalari ve diger kosullardan
etkilenir (16,27-29). Vajinal mikroplar arasindaki denge ve etki-
lesimler, saglikli bir vajinal mikro ortam igin kritik dneme sahip-
tir. Bu denge bozuldugunda vajinal enfeksiyonlar ve gebelikte
perinatal komplikasyonlarla iligkilidir. Vajinal enfeksiyonlardan
farkli olarak, gebelik sirasinda yaygin goériilen aerobik vajinit
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(AV), aerobik enterik bakteri iceren anormal vajinal mikroflora,
artmis vajinal inflamasyon ve yetersiz epitel olgunlasmasi ile
karakterizedir. AV tedavi basarisizligina, preterm dogum, erken
membran rutlru ve fetal enfeksiyon gibi perinatal komplikas-
yonlara neden olabilir (32). AV’in olumsuz gebelik sonuglarini
onlemek igin gebelik sirasinda vajinal mikrobiyota degerlendir-
melerine 6nem verilmesi gerekmektedir. Anormal vajinal florasi
olan kadinlar, probiyotiklerin oral veya vajinal kullanimindan
fayda gorebilir (32). Vajinal mikrobiyotanin kadin sagligi izerin-
deki derin etkisi, hemsirelerin gesitli mikrobiyal topluluklarin te-
mel yapilarini ve iglevlerini anlamasini zorunlu kilmaktadir. Bu
ylzden vajinal mikrobiyotanin kadin sagligi ve ozellikle vajinal
enfeksiyonlar (izerine etkisini arastiran daha kaliteli arastirma-
lara ihtiyag vardir.

Genital Hijyen Uygulamalari: Vajinal enfeksiyonlarin énlenme-
sinde genital hijyenin saglanmasi en 6nemli basamaktir. Vajina
normalde kendine ait savunma sistemi ile zararli mikroorganiz-
malara karsi kendini korumaktadir. Vajina sagligi ve vajinal mik-
robiyota genital hijyen uygulamalari, vajinal dus, cinsel aktivite,
ilaglar, sigara ve diger faktorlerden etkilenmektedir. Kadinlar
geleneksel, sosyokultirel gibi gesitli nedenlerle vajinal dusu
sik kullanmaktadiriar (9,30). Ulkemizde yapilan galismalarda;
vajinal dus uygulamasi, yanlis taharetlenme tuvalet dncesi ve
sonrasi el yikamama, menstruasyon hijyen eksikligi, pamukiu
ic camasir kullanmama gibi kadinlarin yanlis genital hijyen
uygulamalarinin oldugunu gdstermektedir (9,31). Kadinlarin
yaptigi vajinal dus gibi yanlis ve yetersiz genital hijyen uygula-



malari vajinal mikrobiyota gesitliligini azaltmakta, vajinal florayi
bozmakta ve dzellikle BV ve diger bir ¢ok vajinal enfeksiyona
neden olmaktadir (30,31). Kadin tireme saghginin korunmasi
ve geligtiriimesi igin dogru genital hijyen aliskanliklarinin ka-
zandiriimas| son derece énemlidir (9). Literatiire bakildiginda
bu alanda yapilan farkli galismalar vardir. Mehta ve ark. (2022)
yaptigi calismasinda yeniden kullanilabilir hijyenik pedlerin, tek
kullanimlik pedler kadar etkili oldugu ayni zamanda gevre dostu
ve uygun maliyetli oldugu sonucuna variimistir (33). Literatr
incelendiginde vajinal hijyenin saglanmasinda sabun kullani-
mina yonelik farkli bilgiler yer almaktadir. Bu Grlnlerin kullani-
minin vajina florasini olumsuz etkilemesinden dolayi dnerilme-
digi bilinmektedir (34). Karaahmet ve ark., yilinda Tirkiye'de
yaptigi calismada kadinlarin; gogunun perine hijyenini ilik su
ve tuvalet k&gidiyla yaptiklari bunun yaninda diiglik oranlarda
olsa da antiseptik, 1slak mendil ve sabun kullanimlarinin oldugu
belirlenmistir (34). Cin’de yapilan bir ¢alismada ise kadinlarin
perine temizligini saglamak icin her giin su ile vajinal dug uygu-
ladiklari tespit edilmistir (35). Yassin ve ark., (2018) yaptigi bir
galismada ise; kadinlarin perine temizliklerini saglamada ge-
nellikle su ve dzel bitkisel yontemler kullandiklari belirlenmistir
(36). Kadinlarda vajinal dus uygulamalarini azaltmak ve dogru
genital hijyen aliskanliklarini kazandirmak igin saglik personeli-
ne 6nemli g6revler dismektedir.

Probiyotik Kullanimi: Probiyotikler, “yeterli miktarlarda uygu-
landiginda konakgiya saglik yarari sadlayan canli mikroorga-
nizmalar’ olarak tanimlanmaktadir (27). Probiyotikler yaygin
olarak laktobasil oldugundan vajinal mikrobiyomun énemli bir
pargasini olusturur ve kadinlarda ozellikle Greme gagindaki
ve cinsel agidan aktif olan kadinlarda her tlrlli bakteri, man-
tar veya firsatci enfeksiyona karsi koruyucu rol oynar (27,37).
Normal vajinal floranin bozulmasi Lactobacillus kaybina neden
olabilir ve vajinal enfeksiyonlara ile CYBE karsi duyarli hale ge-
tirebilir (37).

Bilimsel kanitlar, probiyotiklerin insan sagligi tizerindeki olumlu
rollerini ve etkisini iliskilendirmis ve insanlarin sagligini ve refa-
hini gelistirmek igin probiyotik tiketimini desteklemektedir (37).
Canli bir mikroorganizma olarak tanimlanan probiyotiklerin
yeterli miktarda kullanimi saglik agisindan oldukga faydalidir.
Yaygin olarak vajinal enfeksiyonlarin tedavisi veya 6nlenmesi
icin standart, antimikrobiyal veya antifungal tedavilere ek olarak
kullanilirlar (38). Vajinal yolla uygulanan kapsdillerin kullanimi
lokal lactobacillus yogunlugunu arttirmak igin etkili bir yontem-
dir. Oral formlarin etkinlik gbstermesi igin ise gastro-intestinal
sistem boyunca bUtinligin korunmasi gerekir. Oral formlar
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28-60 gun icinde etki gosterirken vajinal formlarda t¢ gin ice-
risinde vajinal bakteriyel kolonizasyon saglanmaktadir. Ancak
yapilan galismalar oral formlarin kullaniminda tekrarlama, di-
reng ve uzun dénem koruyuculuk agisindan daha iyi sonuglar
elde edildigini géstermektedir (39). Ote yandan ACOG (2020),
BV'in tedavisi ve dengeli bir vajinal mikrobiyotay! stirdlirmek
icin probiyotik kullanimini (vajinal veya oral) icin tavsiye etme-
mektedir (13).

Probiyotikleri dederlendiren sistematik bir derlemede; probiyo-
tik iceren ve vajinal olarak uygulanan laktobasillerin BV tedavi-
si ve Onlenmesi icin kullanilabilecegini ancak VVK tedavisi ve
onlenmesi igin ¢ok az etkili oldugunu bildirmistir (40). Bohbot
ve ark., (2020) yapti§1 calismada probiyotiklerin konvansiyonel
tedavilerle (nitroimidazoller, dequalinium klorlr) tamamlayici
olarak kullaniimasinin TBV Uzerinde 6nleyici bir etkisi oldugu
gozlenmistir (41). Buggio ve ark., (2019) yaptigi randomize
kontrolli calisma (RKC)'da ise VVK tedavisi ve erken dogumun
onlenmesi igin probiyotiklerin artan kullanimina ragmen, yararli
bir etki gbsteren sadlam kanitlar az oldugu, ayrica uygulama
yolu, benimsenen probiyotik susu ve kullanim slresi agisindan
farkli calismalar arasinda dnemli 6lctide farkliliklar oldugu so-
nucuna ulagiimistir (42). Dolayisiyla daha yiksek kaliteli aras-
tirmalara ihtiya¢ oldugu mesleki derneklerin jinekolojik hasta-
liklar ve enfeksiyonlar igin probiyotiklerin nasil, ne zaman ve
nasll kullaniimasi gerektigini tanimlayan tavsiyeler yayinlamasi
gerektigi sonucuna varilabilir.

Yogurt Kullanimi; Probiyotik olan yodurt bir anti-enfeksiyon
maddesidir. Bagisiklik ile ilgili hastaliklara, bakteri ve mantar
enfeksiyonlarina kars! koruyucu olduguna inaniimaktadir. Yo-
gurt bagisiklik sisteminin daha direncli olmasina yardimci ol-
maktadir. Yogurttaki faydali bakteriler, vajinal enfeksiyondan
kurtulmak igin mikemmel bir yontemdir. Bagisiklik sistemi
direncli oldugunda BV ve VVK enfeksiyonlarinin prevalansini
azalttigr bilinmektedir. Bir antibiyotik klrl sirasinda ve sonra-
sinda yogurt tiiketilmesi, vicuttaki iyi bakterileri tekrar kazan-
dirabilir ve vajinadaki saglikl bir flora dengesini yeniden sag-
layabilir. Ayrica sekerli yogurt vajinal saghga zararlidir, glnkU
seker maya icerir ve maya sekerden ¢ogalir. Meyve ve meyve
sulari, alkol ve nisasta dahil olmak (izere kandida elimine edile-
ne kadar tim seker kaynaklarindan kaginilmalidir (43). Misir'da
2017 yilinda yapilan bir galismada VVK tedavisinde yogurt kul-
laniminin etkileri incelenmistir. Sonug olarak yogdurt, mukozal
kandida enfeksiyonlarina kars! faydali olan Lactobacillus Aci-
dophilus gibi probiyotik bakterileri ve bunlarin kandida biyiime-
sini baskilayarak faydali etkilerini icerdigi ve bu nedenle yogurt

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Sayi 4



2043

alimi VVK semptomlarini hafifletebilecedi sonucuna ulasiimig-
tir. Calisma sonucuna gére, ginliik sekersiz biylk bir bardak
yogurt aliminin, VVK semptomlarini hafifletebilecegi ifade edil-
mistir (44). Falconi-Mccahill ve ark., (2019)yaptigi ¢alismada
BV'de guincel TAT incelemis ve probiyotiklerin yararinin belirsiz
oldugu, sarimsak tedavisinin metronidazol tedavisine ek olarak
kullanilabilecegi fakat etkisi plasebo ile benzer oldugu igin daha
fazla calismaya ihtiyag oldugu bildirilmistir (45).

Propolis Kullanimi: Propolis (ari tutkalr) bal arilarinin farkli bitki
tlrlerinin tomurcuk ve filizlerinden topladigi regineleri bal mumu
ve tukarlk salgilari ile karistirarak elde ettikleri bir Grinddr.
ilk kez Yunanlilar tarafindan kesfedilerek dogal bir antibiyotik
olarak kullaniimistir (46, 47). igeriginde polifenoller, terpenler
ve flavonoidler iceren biyoaktif bir bilesiktir (48). Bu bilesikler
propolisin potansiyel mantar dnleyici tedaviye sahip olmasini
saglar. Ayrica, kirmizi propolisin ¢ogu kandida tiirline karsi
mantar onleyici 6zelliginin oldugunu gdstermistir (49). Propolis,
antibiyotik ve antimikotik etki saglamasinin yani sira, anestezik
oOzellikleri nedeniyle erken semptomatik rahatiama saglar. Bu
nedenle propolis TVVK igin kullanilabilir ve es zamanli farma-
kolojik tedavi nedeniyle antibiyotik kullanamayan hastalarda
alternatif bir segenek olabilir. Propolisin geleneksel antifungal
nistatine kars! etkinligi tatmin edici sonuglar gdstermistir. Pro-
polisin, HIV-1 ¢ogalmasini baskiladi§i da bilinmektedir (50).
VWK tedavisinde Propolis nistatin karsilagtirmasi yapilan bir
calismada, propolis tedavisinin nistatinden daha iyi oldugu ve
VVK tedavisinde umut verici bir firsat oldugu ifade edilmistir
(51). Farida ve ark., (2020) yapti§ calismada VVK tedavisinde
standart tedavi ile propolis tedavisi kargilastiriimis ve standart
tedaviye kiyasla ovll propolis tedavisi géren hastalarin labo-
ratuvar de@erlendirmesinde anlamli bir fark olmadigi, propolis
ovlinln vajinal kandiyazis tedavisi icin bir anti-kandida ajani
olarak gelistiriimesinde faydali bir etkiye sahip oldugunu gos-
termistir (52). Dolayisiyla propolis gibi dogal driinlerin kullanimi
gogunlukla terap6tik uygulamalari, erisim kolayligi ve dustk
toksisitesi nedeniyle geleneksel antifungallerin yerine topikal
olarak uygulandiginda umut verici bir alternatif tedavidir (53).

Bal Kullanmi; Bal akut ve kronik yaralarin iyilesmesinde oldukgca
etkilidir. Antiinflamatuar etkiye sahiptir, debridmani uyarir, agri-
yI azaltir, enfeksiyonlari giderir, yara iyilesme siresini kisaltir,
yara kontraksiyonu saglar ve uygun maliyetlidir (54). Bu ylizden
antik ¢aglardan beri bal, antimikrobiyal ve yara iyilestirici aktivi-
telerinden dolayi yara tedavisi ve bakimi igin kullanilmistir. (55).
Bal, hipertonisite (ylksek seker icerigi nedeniyle), yliksek asitlik
ve fitokimyasallarin (flavonoidler ve propolis, chrysin, pinobank-
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sin, galangin, kersetin, luteolin gibi alkaloidler) varligi gibi fiziko-
kimyasal 6zellikleri nedeniyle mantar ve bakteri gelisimine karsi
etkilidir (55, 56). Krem veya jel formilasyonu olarak kullanilan
balin mantar onleyici 6zellikleri oldugu bildirilmistir (57). Balin
vajinitlerin tedavisinde etkinligini aragtiran sistematik derleme
calismasinda bitkisel ilaclarin kullanimi sentetik ilaclara gore
daha az yan etkiye sahip oldugundan, bu ilaglarin etkinligini
artirmak ve daha iyi sonuglar elde etmek icin saf balin tamam-
layici ilag olarak ve kimyasal ilaglarla birlikte kullaniimasi 6ne-
rilmistir (58). Tahran da gebe olmayan 105 kadinla yapilan ¢ift
kér RKC da, bal ve yogurdun VVK Uizerine etkisi aragtiriimistir.
Calismada kadinlar 35 kisilik 3 gruba ayrilmis, ilk gruba yogurt
ve bal karigimi olan vajinal krem, ikinci gruba yalnizca baldan
yapilmig vajinal krem, dglincu gruba clotrimazole vajinal krem
uygulanmistir. Sonug olarak VVK belirtilerinin azaltiimasinda
balin tek basina kullaniimasinin etkisinin en ylksek oldugu,
bal ve yogurt'un birlikte kullanilmasinda VVK belirtilerinin azal-
tilmasinda ve iyilesmesinde olumlu sonug verdigi, maliyetinin
uygun ve yan etkisinin olmadigi, topikal ilag formlari ile birlikte
alinmasinin yararl olabilecedi tespit edilmistir (59). Ulkemizde
vajinitlerin tedavisinde bal kullanimi ile ilgili kanita dayali galis-
maya ihtiya¢ duyuldugu gérilmektedir.

Bitkisel Tedaviler: iranli bilim adami ibni Sina'nin “ Tibbin Ka-
nunu” adli kitabinda vaijinit tedavisi i¢in bahsettigi sifali bitkiler
bulunmaktadir. Tamamlayici tedaviler olarak kullaniima potan-
siyellerini bilimsel olarak ortaya koymak icin ¢alismalar yapil-
maktadir. Cesitli farmakolojik aktiviteler, ibni Sina tarafindan
vurgulanan sifali bitkiler icin; antienflamatuar, antimikrobiyal,
antifungal ve analjezik oldugu bildirilmistir (60). Geleneksel
iran tibbinda vajinit tedavisi igin Anacyclus pyrethrum (ispanyol
papatyasl), Cymbopogon (limonotu) , Iris germanica (zambak/
slisen-iris koki), Marrubium vulgare, (karaderme/beyaz kurt)
Punica granatum (nar), Myrtus communis (mersingiller), Quer-
cus infectoria (mese safrasi), Piperine (karabiber), Q. infecto-
ria gall (zeytin 6zli), S. aromaticum (karanfil 6zii) gibi birgok
dneri bulunmaktadir (8, 60). Onerilen bu bitkisel tedavilerin
anti-inflamatuar etkileri vardir (60). Karabiber anti-inflamatuar
aktiviteye sahip fitokimyasallardan biridir. Gelecekte bakteriyel
enfeksiyonlarin tedavisinde kullaniimasi beklenmektedir (61).
Ayrica anti-metastatik, anti-depresan, hepatoprotektif, immiin
duzenleyici, antitiroid, antitimaral, antinosiseptif ve antiinfla-
matuar ozelliklere sahiptir (60). Mersingiller bitkisi ile yapilan
farkll RKC'lerde, BV tedavisinin etkinligini artirdi§i sonucuna
ulasiimistir (60,62). Ayrica mersingiller ve mese safrasi iceren
bir vajinal fitilin TV tedavisinde yeni bir tedavi gelistirmek icin



bir sans olacag ifade edilmigtir (8). Yassin ve ark. 2020 yilinda
yaptigi RKC'de dislk konsantrasyondaki karanfil 6zGtlinun,
ylksek antifungal etki gosterdigi i¢in VVK tedavisinde potansi-
yel bir dodal antifungal ilag kaynagi olabilecegini vurgulamistir
(63).

iran tibbr bagta olmak iizere diinya genelinde sunulan sifall bit-
kiler, gesitli hastaliklarin tedavisinde kullaniimak tzere degerli
kaynaklardir. Vajinitlerin tedavisi igin adi gegen bitkilerin yararli-
Ii§1 adina yeterli olmasa da galismalar literatlirde yerini almigtir.
Bu nedenle gelecekte daha fazla klinik ¢alisma ile bu bitkilerin
vajinitlerin tedavisinde alternatif olarak kullanilabilecegi diisu-
ndlmektedir.

SONUG

Yapilan arastirmalar ve literatir dogrultusunda vajinitlerin baki-
minda genital hijyen uygulamalari, mikrobiyota ¢alismalari, pro-
biyotik/yogurt ile propolis kullanimi ve bitkisel tedaviler ile balin
etkili yontemler oldugu gértlmektedir. Ancak vajinit bakiminda
en etkili, en glvenilir ve daha dlgtik maliyetli yontemin tespiti
icin Ulkemizde bitkisel tedaviler, probiyotikler gibi yontemleri ki-
yaslayan biyuk kohortlu ve kaliteli calismalara gerek vardir. Va-
jinit bakimi uygulamalarinin bilimsel kanitlara dayali verilerden
yararlanilarak yapiimasi ve standartlarin gelistiriimesiyle saglik
bakim kalitesi attirilabilir ve kadinlarin saglik bakim sonuglarini
iyilestirebilir.

Vajinal enfeksiyonlu kadinlarin duygu durumu, stigma, depres-
yon ve yasam Kalitesi dlizeylerinin belirlenmesi iin hastalarin
rutin olarak degerlendirimesi ve dizenli takibinin yapiimasi
gerekir. Kadinlarda hastaligin kabul asamasindan tedavi asa-
masina kadar gegen her siirecte sosyal destek cok dnemlidir.
Vajinal enfeksiyonlari olan kadinlara sadece jinekolog perspek-
tifinden bakilimamalidir. Vajinit tanisi alan kadinlarda duygusal
ve cinsel sorunlari goz ardi edilmemeli, psikolojik ya da cinsel
yonden destek verilmeli, gerekirse konu ile ilgili uzmanina sevk
edilmelidir. Vajinal enfeksiyonlarin yonetiminde hemsireler,
kadinlarin riskli genital saglik davraniglarini belirlemeli, dogru
genital hijyen uygulamalari konusunda egitim ve danigmanlik
yapmalidir. Vajinal enfeksiyonlarin niikslerini dnlemek ve etkin
tedavinin saglanmasi igin glncel alternatif tedavi yaklagimlarini
takip ederek kadinlara TAT igeren danismanlik yapmalidir. Bu
nedenle etkin bir vajinit bakim ve tedavisini gergeklestirebilmek
icin hemsireler, maliyeti azaltan, enfeksiyonu onleyen, kullani-
mi kolay ve anlagilir ydntemlerin tespiti igin alternatif tedaviye
yonelik calismalara yer vermeli ve bu uygulamalar degerlendi-
rebilmeli ayni zamanda hemsirelik bakiminda kullanmalidiriar.
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Kadin sagliginin korunmasi ve gelistiriimesinde vajinal enfeksi-
yonlara kars! koruyucu énlemlerin alinmasi, erken tani ve teda-
vi hizmetlerinin yapilmasi gerekmekte ve saglik personelinin bu
konuda egitim ve danismanlik rollerini yapmasi dnemlidir.
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Fertilite yasam kalitesinin dnemli bir bilesenidir ve onkolojik hastalar tedavi éncesinde bu ko-
nudaki beklentileri agisindan sorgulanmalidir. Radyoterapi(RT), fertiliteyi geri dénislimsiz ve
progresif olarak olumsuz etkileyebilmektedir. Bu nedenle, fertilite istedi olan hastalar RT éncesi
degerlendirilmeli ve uygun miidahaleler agisindan yénlendirilmelidir. Kranial RT hipotalamus- hi-
pofiz-over(H-H-O) aksini bozarak, pelvik RT ise dogrudan over ve uterusu etkileyerek infertiliteye
neden olabilmektedir. Kranial RT'nin neden oldugu endokrinopatilerin uzun latent dénemi nede-
niyle bu hastalar uzun donem takip edilmelidir. Abdominopelvik RT sonrasi gelisen doz bagimii
uterin ve over toksisitelerine bagli olarak hastalar infertilite ve gebelik komplikasyonlari agisindan
yiksek risklidir. Uterus ve overlerin, yasa bagli olarak RT sensitiviteleri farklidir. Yagla birlikte
uterusun RT duyarlii§i azalirken overlerin RT duyarliligi yasla artmaktadir. RT iliskili infertiliteye
neden olabilecek esik dozlar ile ilgili fikir birligi olmasa da, giincel veriler 1s1§inda, hipotalamo-hi-
pofizer aks igin 30 Gy, uterus igin geng kadinlarda 25 Gy, eriskin kadinlarda 45 Gy, overde akut
ovaryen yetmezlik icin 10 Gy, premattir ovaryan yetmezlik igin ise 35 yas altinda 25 Gy'dir. Gebe
kalmadan énce ebeveynlerin radyasyona maruz kalmasiyla cocukta kalitsal genetik hastalik ge-

lisimi agisindan anlamlr iligki gosterilememistir.

ABSTRACT

Fertility is an important component of quality of life, and oncological patients should be qu-
estioned about their expectations before treatment. Radiotherapy (RT) can adversely affect
fertility, irreversibly and progressively. Therefore, patients with expectations of fertility should be
evaluated before RT and guided for appropriate interventions. RT negatively affects fertility in
many ways. Cranial RT disrupts the hypothalamus-pituitary—ovarian axis, and pelvic RT directly
affects the ovaries and uterus. Because of the long latent period of endocrinopathies caused
by cranial RT, these patients should be followed up over a long period. Due to dose-dependent
uterine and ovarian toxicities that develop after abdominopelvic RT, patients are at high risk of
infertility and pregnancy complications. The uterus and ovaries have different radiosensitivities
depending on age. With aging, the radiosensitivity of the uterus decreases, whereas the radio-
sensitivity of the ovaries increases. Although no consensus exists on the threshold doses that
can cause RT-related infertility, according to current data, the threshold value is 30 Gy for the
hypothalamo-pituitary axis, 25 Gy for young women and 45 Gy for adult women for the uterus,
10 Gy for acute ovarian failure in the ovary, and 25 Gy for premature ovarian failure under 35 ye-
ars of age. No significant relationship exists between parental radiation exposure and inherited

genetic disease in their infants.
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INTRODUCTION

Radiotherapy (RT) is an effective treatment used in approxi-
mately 70% of cancer patients (1). The effects of radiation on
tissues are stochastic and deterministic. The deterministic effe-
ctis due to cellular damage, is dose-dependent, and has a th-
reshold dose for its occurrence. Common adverse effects (e.g.,
radiodermatitis, esophagitis, radiation pneumonitis, infertility)
are explained by the deterministic effect. The stochastic effect
is mostly associated with DNA damage, a threshold dose can-
not be determined, and it has been associated with long-term
adverse effects such as radiation-induced cancer development
2).

As a result of the prolonged survival of oncological patients to-
day, the follow-up of late adverse effects and quality of life has
become more important. Fertility preservation is an important
component of long-term quality of life. Fertility expectation is
increasing, and concerns about fertility significantly affect the
emotional and mental health of cancer patients (3,4). Approxi-
mately 70-75% of patients who have completed their oncologi-
cal treatment are considering having babies. However, few pa-
tients can access appropriate fertility preservation techniques
before or during cancer treatment (3).

RT negatively affects fertility in many ways. The hypothalamus—
pituitary—ovarian (H-P-O) axis may be affected due to cranial ir-
radiation, leading to hormonal irregularities and eventually ferti-
lity problems. Infertility can be seen with irradiation of the pelvis
and abdomen, with direct ionizing radiation (IR) exposure of the
uterus and ovaries. Fertility expectations should be questioned
before RT, and the most appropriate methods for the patient
should be determined and applied before treatment. Since the
effect of RT on fertility is usually permanent, fertility procedures
should be completed before RT begins (3,5). In this review, the
relationship between RT and female fertility is evaluated from
many perspectives.

RELATIONSHIP BETWEEN RADIOTHERAPY AND
HYPOTHALAMUS-PITUITARY-OVARIAN AXIS

Cranial RT plays an important role in the curative and pallia-
tive management of patients with primary or metastatic brain
tumors (6). Disturbance of the H-P-O axis, endocrinopathy,
and infertility are well-known potential complications of crani-
al irradiation (7). Radiation-induced hypothalamus and pitui-
tary damage is a common, irreversible, and progressive late
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complication of RT and may result in endocrinopathy, requiring
long-term follow-up. The most important mechanism of radia-
tion in the H-P-O axis is direct cellular damage, and impaired
vascularization is another. Additionally, the long latent period in
RT-related endocrinopathies also suggests the possible effect
of RT on the development of secondary pituitary atrophy after
hypothalamic injury (3).

The severity of radiation-induced neurotoxicity varies depen-
ding on the total dose of RT, fraction dose, surgery status, con-
comitant chemotherapy (CT) administration, and tumor locati-
on. RT total dose and fraction dose determine the biologically
effective dose (BED). Higher BED values are associated with
greater damage. Hormonal changes observed in the hypotha-
lamus and pituitary gland after RT have a wide clinical spect-
rum, from subclinical disease to severe forms (3). Significant
gonadotropin deficiency is observed in 20-50% of patients in
long-term follow-up (6). In the retrospective study of Koustenis
et al,, the fertility of patients who underwent cranial RT was
evaluated. Patients receiving doses of 30 Gy or more had fewer
pregnancies and higher rates of permanent amenorrhea and
infertility than those receiving 18-29 Gy or 0-17 Gy. Similarly,
Constine et al. determined that the radiation dose threshold,
which negatively affects the neuroendocrine axis in the pituitary
gland, was 30 Gy (9).

Hormones [gonadotropin-releasing hormone (GnRH), follic-
le-stimulating hormone (FSH), luteinizing hormone (LH), est-
radiol, progesterone, and prolactin (PRL)] released from the
H-P-O axis have a pulsatile rhythm, which is responsible for
the control of fertility. For normal puberty, this pulsatile rhythm
should continue in harmony (10,11). Precocious puberty may
develop in children due to damage to the H-P-O axis after crani-
al RT. It can also be observed at doses lower than 30 Gy, which
is widely accepted as the threshold for the H-P-O axis. Preco-
cious puberty occurs with disruption of the cortical disinhibition
of the hypothalamus. Ogilvy-Stuart et al. evaluated 46 children
who underwent cranial RT at a median dose of 30 Gy for pri-
mary brain tumors. A relationship was found between cranial
irradiation and precocious puberty (12). A similar relationship
was observed in the study of Oberfield et al. Additionally, girls
are more susceptible than boys to cranial RT-associated pre-
pubertal precox. Lower doses of RT (18-24 Gy) are associated
with prepubertal puberty only in girls, whereas higher doses
(25-50 Gy) affect both sexes equally (13).

Hyperprolactinemia is another possible outcome of cranial RT



and is associated with a decrease in the inhibitory neurotrans-
mitter dopamine (Figure 1).

Figure 1. Hyperprolactinemia is an adverse effect of cranial RT
and is associated with a decrease in the inhibitory neurotrans-
mitter dopamine.
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High PRL levels usually do not show clinical symptoms, but
they can sometimes cause amenorrhea and galactorrhea in
women and puberty problems in children. A mild to moderate
increase in PRL levels after RT is observed in 20-50% of adult
women and 5% of children (3). In the patient group followed
by Pai et al. after cranial RT, 87% had hyperprolactinemia in
10 years. The reason for this high level of hyperprolactinemia
may be the long-term follow-up of patients (14) because a long
latent period usually occurs before RT-related changes in go-
nadotropins and other pituitary hormones (15). In the study of
Pai et al., the median time for the diagnosis of hypogonadism
and hyperprolactinemia in patients followed up after cranial RT
was 4 years and 2.5 years, respectively. The length of the la-
tent period of endocrinopathies was emphasized. In this period,
when oncological controls became scarce, the importance of
controlling endocrine adverse effects was emphasized (14).

RELATIONSHIP BETWEEN RADIOTHERAPY AND UTERUS

The uterus is affected by pelvic irradiation, and RT-related uteri-
ne adverse effects can be observed. Endometrial inflammation
and fibrosis, myometrial atrophy, and serosal inflammation and
fibrosis are observed in the histological examination of the di-
rectly irradiated uterus (16). Radiation-related damage to the
uterus can cause infertility. Additionally, if pregnancy occurs, it
can lead to obstetric complications including abortion, preterm
birth, and placental abnormalities (3,15). The severity of uteri-
ne damage depends on the total radiation dose, the irradiation
site, and the age of the patient at the time of treatment (7).

Uterine damage due to uterine radiation exposure is closely
related to the age of the patient. The RT-age relationship of
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the uterus and ovaries is different. With aging, the radiosensiti-
vity of the uterus decreases, whereas the radiosensitivity of the
ovaries increases (Figure 2).

Figure 2. With aging, the radiosensitivity of the uterus decrea-
ses, whereas the radiosensitivity of the ovaries increases.
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The high sensitivity of the uterus to RT at early ages necessita-
tes the evaluation of patients who have received abdominopel-
vic RT in childhood. Radiation exposure of the uterus at a young
age is a risk factor for future pregnancies. Radiation exposure
during childhood causes altered uterine vascularization, decre-
ased uterine volume and elasticity, myometrial atrophy, endo-
metrial fibrosis, and ultimately uterine insufficiency. In elderly
patients, uterine and cervical atrophy are observed after RT. In
addition to age, menarche status is also important in the uteri-
ne damage of RT. When patients were analyzed by menarche
status during RT, more preterm births were seen in those who
received RT before menarche (17,18). A retrospective study
published by Larsen et al. observed that uterine RT exposure in
childhood significantly reduced adult uterine volume (19). In a
study by Chiarelli et al., patients who received abdominal RT in
childhood were analyzed retrospectively. Compared to patients
who were only operated, patients who received postoperative
RT had significantly higher prematurity, perinatal death, and
low birth weight in their pregnancies (20). Research published
by Signorello et al. in 2006 was also consistent with the work
of Chiarelli et al. This study reported that the risk of preterm
birth, low birth weight, and low birth weight for gestational age
were increased in the babies of patients who had received RT
compared to those who had not (17). In the study of Reulen et
al., British childhood cancer survivor data were analyzed. The
risk of preterm birth increased by 3 times and the risk of low
birth weight increased by 2 times in this patient group (21). Gre-
en et al. also reviewed the pregnancy outcomes of childhood
cancer patients treated with RT or CT. The probability of infants
weighing <2,500 g at birth was significantly higher in patients
with pelvic irradiation (22). Based on existing studies, no con-
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sensus exists on the radiation dose with which pregnancy will
not be sustainable due to uterine damage. However, unsuc-
cessful pregnancy can be predicted in cases receiving >25 Gy
in childhood or >45 Gy in adulthood (16). At doses lower than
these values, uterine dysfunction may occur. When 14-30 Gy
of radiation is applied to the uterus, pregnancy complications
due to uterine dysfunction may develop (7). As emphasized in
many studies, patients receiving RT in childhood are at high
risk of obstetric complications. These patients and their fetuses
should be closely monitored during pregnancy.

RELATIONSHIP BETWEEN RADIOTHERAPY AND
OVARIES

The most common type of follicle in the human ovary is the
primordial follicle, which represents the ovarian reserve. This
reserve reaches the maximum level in the intrauterine 5th
month in the fetus, then ovarian functions gradually decrease
with age, and the menstrual cycle ends by completely losing
its activities at an average age of 50-52 years (23). Although
a natural decrease occurs in the number of oocytes between
birth and menopause, RT can accelerate this, resulting in early
menopause and infertility (15). The effects of RT on the ovaries
are usually progressive and permanent (3).

In general, cells with high mitotic activity and active DNA rep-
lication are more radiosensitive, whereas cells with low mitotic
division rates are more radioresistant. However, female germ
cells are an exception. Although progenitor female germ cells
stop at the first meiotic division, they are extremely sensitive to
radiation (3). An article published by Puy et al. in 2021 reported
that precursor oocytes are 80 times more radiosensitive than
growing oocytes (0.1 versus 8 Gy) (24). A similar result was
seen in Stringer et al.’s study: primordial follicles begin to be ad-
versely affected at 0.1 Gy, but the dose for growing follicles is 7
Gy (25). Non-dividing germ cells were previously thought unab-
le to repair genomic damage caused by IR due to a deficiency
in DNA repair mechanisms. However, recent research in animal
models suggests that mammalian oocytes have a DNA repair
capacity. Additional studies are needed to elucidate this (3).

After radiation exposure, the follicles atrophy, and the follicle
reserves decrease. Decreased or even stopped production of
ovarian hormones can lead to uterine dysfunction due to insuf-
ficient estrogen exposure, early menopause, and infertility. The
ovarian damage from radiation depends on not only the dose
administered but also various factors such as the patient's age,
exposure time, concomitant CT, and surgical history (3). Oocy-
tes are highly radiosensitive, with an LD50 (dose required to
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destroy 50% of oocytes) estimated at <2 Gy (26). The LD50 of
oocytes was previously estimated at <4 Gy. In the mathematical
model that Wallace revised in 2003, the LD50 of the human
oocyte was calculated to be <2 Gy (27). The DO value is a para-
meter that measures intrinsic radiosensitivity(28). The DO value
of an oocyte (reciprocal of the slope on the exponential portion
of a survival curve) is 0.12 Gy, and according to Duncan et al.,
infertility was predicted in 5% and 50% of women who received
2-3 Gy and 6-12 Gy, respectively (29).

The relationship of RT with ovarian damage and age is widely
studied in the literature. In the mathematical model that Wallace
published in 2005, ovarian failure was estimated depending on
the age and dose of RT exposure. In this modeling, the risk
of ovarian failure after radiation was defined as the effective
sterilization dose (ESD). According to this model, the ESD of
newborns is 20.3 Gy, the ESD of 10-year-old patients is 18.4
Gy, the ESD of 20-year-old patients is 16.5 Gy, and the ESD of
30-year-old patients is 14.3 Gy (30). In a retrospective analysis,
a 20-Gy pelvic RT dose increased the risk of premature ovarian
failure (POF) in women younger than 35 years. Even at lower
radiation doses, POF can be observed in women older than
35 years due to naturally reduced oocyte reserves (15). The
study of Chiarelli et al. observed that the risk of POF caused
by radiation increased in a dose-dependent manner. Infertility
rates of 22% and 32% were reported at doses of 20-35 Gy and
above 35 Gy, respectively (31). In Larsen et al.’s retrospective
study, 100 female cancer patients treated with CT and/or RT
in childhood were compared with a control group. The median
age of the patients was 5.4 years at diagnosis and 25.7 years at
enrollment. Seventy patients with spontaneous menstrual cyc-
les had a smaller ovarian volume (4.8 cm3 vs. 6.8 cm3, p<.001)
and fewer antral follicles per ovary (7.5 vs. 11, p<.001) compa-
red to the control group. These results show that the ovarian
reserve may be decreased in cancer patients with spontaneous
menstrual cycles (19).

We do not have enough data on whether different types of radi-
ation (e.g., X-rays, gamma, particulate therapy) have different
effects on the ovaries. In Puy et al.’s study, primordial follicle
radiosensitivity was compared after exposure to two types of
radiation, gamma radiation and X-rays, and the LD50 was cal-
culated as 47 mGy and 38 mGy, respectively (24). Although the
effect of IR on the ovaries, whether gamma radiation or X-ray,
is predicted to not differ dramatically, insufficient data exist. Stu-
dies are needed to evaluate the effects of particle therapy (e.g.,
proton therapy, carbon ion therapy) on the ovaries and oocytes.



In addition to germ cells, the ovaries contain somatic cells, and
these also contribute to the quality and quantity of germ cel-
Is. Somatic cells make up the majority of the ovarian cortex
and are distributed as follows: stromal cells (83%); oocytes
(0.2%); perivascular cells (10%); endothelial cells (5%); granu-
losa (1.2%); theca and immune cells (0.4%) (23). The fact that
these non-oocyte cells undergo apoptosis and necrosis within
hours after radiation shows that they are also radiosensitive.
The bidirectional relationship between oocytes and non-oocyte
ovarian cells is important for follicle survival and quality (29).
While evaluating the RT—ovarian relationship, the oocyte micro-
environment should also be evaluated, but insufficient research
exists on this.

Another concern with ovarian irradiation is the possibility of fetal
malformations when irradiated patients become pregnant. Ob-
servation of genetic effects in irradiated animals suggests that
this effect can also be seen in humans. Animal data show that
oocyte radiosensitivity varies widely with the follicle or oocyte
stage and mammalian species. In animal experiments, after
the ovaries were exposed to high doses (1-5 Gy), congenital
anomalies were observed in ongoing pregnancies. However,
the extrapolation of animal data to humans requires caution.
The probability of such events is low compared with the spon-
taneous risks of genetic effects, and no increased fetal anoma-
lies were noted in human observations (32). In Mueller’s study
evaluating female child cancer patients, no significant increase
in fetal malformation was observed in their future children (33).
The study of Sudour et al. examined the next pregnancy pro-
cesses of 84 children who received pelvic RT, and no increase
in fetal malformation was observed in these babies (34). In ad-
dition to RT studies, the relationship between parental radiation
exposure and child anomalies has been evaluated by epide-
miological studies after radiation accidents and the Hiroshima
bombing. Most epidemiological studies have found little eviden-
ce of parental radiation-related illness, but these studies are not
powerful enough to assess the problem. Some epidemiological
studies have found a link between paternal exposure to radiati-
on and babies’ neural tube defects, but this association is very
weak. Despite growing concern about fetal malformation based
on animal experiments, insufficient data from human studies
exist to directly prove this relationship (32).

The majority of studies on ovaries and oocytes are based on
animal experiments or retrospective observations. Doses pre-
dicted to cause damage in preclinical studies were administe-

2052

red over a short time. Not enough information exists about the
effect of relatively low-dose exposures in the long term (5,23).
In the preclinical study of Reiser et al., 0.1 Gy was applied to
the ovary, and this dose had no significant effect on primordial
follicles (23). Similarly, in the study of Kimler et al., no change
was observed in ovarian follicles with 0.1 Gy, whereas a signifi-
cant decrease was observed at 1 Gy in a mouse model (35). In
the animal model of Kerr et al., a decrease in primordial follicles
was observed after 0.45 Gy of gamma radiation (36). The dose
of 10 mGy, which is equivalent to a CT scan, did not appear
effective on most oocyte- and embryo-level parameters. Based
on these data, oocytes can be assumed to repair low-dose radi-
ation damage (37). However, determining a safe radiation dose
threshold for the ovaries is not yet possible.

CONCLUSIONS

Fertility is an important component of quality of life, and on-
cological patients should be questioned about fertility expec-
tations before treatment. RT can irreversibly adversely affect
fertility in many ways. Patients with expectations of fertility
should be evaluated in terms of RT-induced infertility before
treatment, and appropriate interventions should be recommen-
ded. Patients receiving cranial RT should be followed up over a
long period for endocrinopathies. Dose-dependent uterine and
ovarian adverse effects can be observed in patients receiving
abdominopelvic RT. These patients are at high risk of infertility
and pregnancy complications and should be closely monitored.
Parental radiation exposure does not appear significantly asso-
ciated with inherited genetic disease in their infants.
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