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Preeklampside Masif Proteinuri Seroz
Retina Dekolmani ile Iliskili midir?

Nurcan Yoriikt
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Giris

Preeklampsi gebeligin 20. haftasindan sonra goriilen hipertansiyon, proteintiri
ve yaygin 6demle Karakterize olan, gebeliklerin %5-7 ’sinde goriilen, gebelik
spesifik sendrom olarak update edilen ve tiim sistemik organlar1 etkileyen bir
hastaliktir (Abimanyu B., 2014).  Preeklampsi patogenezi tam olarak
anlagilmamakla beraber plasental mikrodolasimdaki degisikliklerle iligkili
oldugu distinilmektedir. Preeklampsi tanist koyabilmek icin her zaman
proteiniiri varligi sart degildir. Proteiniiri yokken hipertansiyona karaciger
disfonksiyonu, bobrek yetmezligi, pulmoner 6dem, hemoliz, trombositopeni,
gorsel ve serebral bulgular eslik ediyorsa yine preeklampsi tanisi konulabilir.
Masif proteiniiri siddetli preklampsi kriterlerinden ¢ikarilmig olsa da
preeklampsinin  tedavisine baslanmasi agisindan hala 6nemli oldugu
diistiniilmektedir (Kim M.J. ve digerleri, 2017).

Preeklampsi gorsel sistem dahil olmak iizere tiim organ ve sistemleri
etkiler. Maternal sistemik inflamasyon ve endotel disfonksiyonuna yol agarak
iskemik hasara neden olur (Baflol, Uzun, N.D., Uzun, F., Kale ve Terzi, 2018;
Weel ve digerleri, 2017). Preeklampsinin nadir bir komplikasyonu olan retina
dekolman1 agir preeklamptik hastalarin  %1-2’sinde  goriilebilmektedir.
Preeklampside gorme sistemi farkli diizeylerde etkilenebilir. Hastalarda retina,
optik sinir ve serebral korteksteki c¢esitli altta yatan patolojiler okiiler
semptomlara sebep olabilir. En sik goriilen okiiler patolojik degisiklik
arteriyollerin  vazokonstriksiyonudur. Ser6z retina dekolman1 koroidal
vaskiilarizasyon sonucu olusan, preeklampside gorme kaybi yapabilen nadir
goriilen bir durumdur. Patofizyolojisi tam olarak bilinmemekle beraber
hipertansiyon, koroid iskemi ve retina pigment epitelinin (RPE) iskemik
yaralanmasi  nedeniyle olusan  vazokonstriksiyonun rol alabilecegi
diistiniilmektedir (Mackensen, Paulus, Max ve Ness, 2014).

Bu olguda Hellp sendromu gelisen preeklamptik bir hastadaki ser6z retina
dekolmaninin spontan iyilesmesi anlatilmaktadir.

Olgu

G(1) P(0) A(0) Y(0) olan hasta 30 yasinda idi. 31 haftalik IVF (invitro
fertilization) ikiz gebelik ve erken dogum tehdidi tanilartyla klinigimize yatirild.
Hasta daha once hi¢ gebe kalmamus, infertilite nedeniyle tedavi gormiis ve dig
merkezde yapilan IVF tedavisi ile gebe kalmisti. Hastanin yattigi anda yogun
idrar yolu enfeksiyonu mevcuttu. Hct:%42.1, Hb:15,1 gr/dl, Plt: 183x10% /ul,

SGOT: 42 U/l, SGPT: 43 U/I, idrar tetkikinde bakteri 994, protein (++++) olarak
saptand1. Hastaneye basvurdugunda sistemik kan basmci 120/80 mmHg olan
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hastanin hastaneye yatisindan sonraki iki giin boyunca hig tansiyon yiiksekligi
olmadi. Hastaneye yatisindan iki giin sonra fizik muayenesinde bilateral pretibial
ve periorbital 6demi tespit edildi. 24 saatlik idrarda protein 9.26 g/L saptandu.
Kontrol PIt: 128x10° /ul, SGOT: 57 U/I, SGPT: 60 U/I LDH 409 U/I saptandu.
Yapilan obstetrik ultrasonda her iki fetus 6l¢iileri 31 hafta ile uyumluydu. Ginliik
muayene, NST ve biokimyasal tetkiklerle takip edilen hastanin yatiginin 3.
giiniinde sistemik kan basmcimin yiikselmesi (170/110 mmHg), trombosit
degerinin diismeye baslamas1 (120x10%/pul) iizerine agir preeklampsi tanisiyla
gebeligin sonlandirilmasina karar verilerek hasta sezaryene alindi. 1.Bebek 1575
gr, makad gelis, APGAR skoru 1.dk 6, 5.dk. 8 canli kiz ve 2. Bebek 2010 gr,
APGAR skoru 1.dk 6, 5.dk. 9, transvers gelis, canli kiz bebek sezaryen ile
dogurtuldu. Postoperative Hellp sendromu gelisen hastanin Plt: 106x10° /pl,
SGOT: 92 U/l, SGPT: 128 U/l LDH >750 U/l olarak saptandi. Postoperatif
sistemik kan basinci 160/100 mmHg civarinda seyreden hastaya sistemik kan
basinci kontrolii saglamak amaci ile alfamet tablet 3x1 ve MgSO4 iv inflizyon
baglandi. Postpartum 10. saatte gorme bulanikligi gelisen hastaya goz
konsiiltasyonu istendi. Yapilan oftalmolojik muayenede gorme keskinligi her iki
gbzde 1/10 olarak saptandi. Goz dibi muayenesinde makula ve periferik retinada
total eksudatif retina dekolmani tespit edildi. On segmentte sivi birikimi
izlenmedi. Goz igi basinct normaldi. Hipertansif retinopati bulgulari (disk 6demi,
retinal hemoraji) izlenmedi. Hastanin gz poliklinigi tarafindan yapilan
takiplerinde subretinal sivi postpartum 4. giiniinde gerilemeye basladi. Gérme
keskinligi her iki gozde parmak sayma seklinde agilmaya basladi. Hasta
bebeklerine siit verdigi igin etyolojik degerlendirmede floresein angiografi
kullanilamadi. Hastanin takipleri OCT (optical coherence tomography) ve fundus
fotograflari ile yapildi. Postpartum dort hafta sonra gérme keskinligi her iki gézde
10/10 olarak saptandi. Herhangi bir cerrahi miidahaleye gerek kalmadan
subretinal bolgedeki sivi tamamen geriledi.

Tartisma

Preeklampside %1-2 oraninda rastlanan ser6z retina dekolmani dogum dncesi
veya sonrasinda goriilebilir. Preeklampsi hastalarmin %210-15’inde Hellp
sendromu ( trombositopeni, hemoliz ve karaciger enzimlerinde artig) gelisebilir.
Preeklampsi ile iligkili olarak Hellp sendromu gelisen hastalarda seroz retina
dekolmani yedi kat daha fazla goriilebilir (Sanchez Zamora, Mejia Arnaud, Saz
Castro, Gémez Del Pulgar Vazquez, ve Correa Barrera, 2022). Bu olguda da
preeklampsi Hellp sendromu ile komplike olunca sezaryen karari verildi ve
sezaryen sonrasi postpartum 10. saatte gérme bulaniklig1 bagladi.
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Preeklampsiye bagli gelisen ser6z retina dekolmani patofizyolojisi kesin
olarak bilinmemekle beraber cesitli teoriler 6ne siiriilmiistiir. Onceleri retina ve
koroid dolasim bozuklugunun birlikte sebep oldugu diisiiniilse de yapilan
caligmalarda koroid iskemisine bagli olarak serdz retina dekolmani gelistigi
diisiiniilmektedir. Yapilan c¢alismalarda FFA ve Indosiyanin yesil anjiografi
incelemeleri ile koroid dolasim bozuklugunun yol ac¢tigi vaskiiler gecirgenlik
sonucu subretinal bosluga sivi ve protein gegisinin sorumlu oldugu gosterilmistir
(lida, 2002). Literatirde Hellp sendromundaki oftalmolojik bulgularin
degerlendirildigi 107 olguluk bir caligmada hastalarin % 16’sinda hipertansiyona
bagl degisiklikler, % 3.7’sinde serdz retina dekolmani, % 2.7’sinde ise kortikal
korlik tespit edilmistir. HELLP sendromuna ikincil gelisen seréz retina
dekolmani dogum sirasinda ya da dogum sonrasinda gérme azalmasi veya kaybi
ile ortaya ¢ikabilir (Erbagci, Karaca, Ugur, Okumus ve Bekir, 2008).

Radha Bai Prabhu yaptigi ¢alismada, retina dekolmani ve gérme kaybinin
siddetli preeklampsi hastalarinda daha sik oldugunu goéstermistir. Retinopati
derecesi, preeklampsinin derecesi ile pozitif korelasyon gosterir (Radha Bai
Prabhu, 2017). Bizim ¢alismamizda da retina bulgularinin siddetli preeklampside
daha sik olmasi ve retina dekolmaninin agirlikli olarak siddetli preeklampsi
hastalarinda daha sik gozlenmesi bu c¢alisma ile uyumludur. Kim JM ve
arkadaslar1 233 hasta ile yaptiklar1 bir ¢alismada, 24 saatlik idrarda 24 saatte 5 gr
ya da iizerinde masif proteiniirisi olan 10 hastada, 2-5gr/24h olan orta proteiniirisi
olan 2 hastada, 24 saatte 2 gr’in altinda hafif proteiniirisi olan 1 hastada retina
dekolmani ile karsilasmiglar. Bu olguda ise (++++) masif proteiniiri mevcuttu
(Kim, M.J. ve digerleri, 2017). Masif proteiniirisi olan hastalarda daha yiiksek
oranda retina dekolmani gelismesi de bu olgu ile uyumludur.

Son galigmalar preeklampsi 6ykiisii olan kadinlarin, antepartum, intrapartum
ve postpartum donemde saglikli gebelerden daha yiiksek okiiler komplikasyon
riski altinda oldugunu gostermistir (Murphy, Casselman, ve Smith, 2013).
Gebelikte, okiiler degisikliklerin ¢ogu fizyolojiktir. G6z i¢i basincinda diisme,
miyopide artis, hipofiz bezinde fizyolojik biiyiimeye bagli gérme alaninda
bitemporal ve konsantrik defektler normal gebelikte olabilir. Preeklampside
papilla 6demi, optik atrofi, retina kanamalari, makiila 6demi, retina dekolman
gibi patolojik problemler olabilir. Bunun yanisira preeklampsiye bagli olarak
gelisen retinopati, altta yatan diyabet, kronik hipertansiyon ve bobrek hastaligi
varsa daha siddetli seyredebilir (Kalayci ve Sahin 2020). Bu olguda diabet, kronik
hipertansiyon, bobrek hastalig: gibi altta yatan bir problem yoktu.

Gorsel semptomlar fotopsi, hemianopsi, odaklanmada zorluk, bulanik gérme,
gorme keskinligi azalmasi ve agir vakalarda tamamen korlik seklinde

8



olabilmektedir (Garg ve digerleri 2014). Bu olguda da hasta hi¢ gérmedigini ifade
etmisti. Ancak 4 hafta sonra hasta tamamen gormeye basladi. Literatir
incelendiginde ser6z retina dekolmani gelisen hastalarin ¢ogu dogumdan sonraki
2-12 hafta i¢inde tamamen iyilesmektedirler. Bu vakada da hasta 4 hafta i¢inde
tamamen iyilesti (Atis ve digerleri 2009).

Sonu¢

Gorme  kaybi  tarifleyen  preeklampsi  hastalarinda  retroorbital
degerlendirmelerin mutlaka yapilmas1 gerekmektedir. Bu yiizden gorme kaybi
gelisen preeklampsili gebeler i¢in direkt oftalmoskop disinda optik sinir ve
oksipital korteks kokenli lezyonlar igin MRI (manyetik rezonans goriintiileme)
ve VEP (gorsel uyarilmig potansiyel) cihazlariyla degerlendirmenin yapilmasi
faydali olabilir. Preeklampsi olan gebelerde retina dekolmani, pigment epitel
dekolmani, makiila o6demi ve papilla 6demi gibi nadir fakat ciddi
komplikasyonlar da ortaya c¢ikabilir. Preeklamptik gebelerin goz dibi
muayenesinde hipertansif retinopati ve diger retinal hastaliklar da akilda
bulundurulmalidir.  Klinisyenler bu okiiler belirtilerin  varhiginda goz
konsiiltasyonu isteyip isbirligi icinde c¢aligmalidir. Goérme kaybi gelisen
preeklamptik  gebede, gebeligin  sonlandirilmast  gérmenin  Yyeniden
kazanilmasinda etkili goriinmektedir. Gorme kaybi1 preeklampsi ya da Hellp
sendromu gelisen hastalarda 6zellikle masif proteintiri varliginda dogum
yaptirildiktan sonra da gelisebilir. Eger ser6z retina dekolmani tespit edilirse
bunun 4-6 hafta iginde diizelecegi akilda bulundurulmali ve hastaya zamanla bu
durumun diizelecegi anlatilmalidir.
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Preterm Eylemin Goz Ardi Edilen
Nedeni: Akut Vajinit

Bilge Akay Colak*

1 Op. Dr., Gérele Op. Dr. Ergun Ozdemir Devlet Hastanesi, Orcid: 0009-0002-1633-8789
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PRETERM EYLEM
Preterm Eylem Nedir?

37. gebelik haftasini altinda (20+0 hafta ve iizeri) canli veya 6lii dogumun
gergeklesmesi preterm dogum olarak adlandirilir ve tim dogumlarin yaklagik
%10’u preterm dogumdur. Bu dogumlarin %85’1 32 haftanin iizerinde olan
dogumlardir.(Dagklis et al., 2023)

Preterm Dogum Risk Faktorleri

Preterm dogum eylemine neden olan geri doniisimlii ve geri doniisiimsiiz
birgok risk faktorii bulunmaktadir.(Robinson & Norwitz, 2023) Bu risk faktorleri,
uterusun kasilmasini saglayan kaskadi erken uyardiginda, kaskad: inhibe eden ve
uterusun sessizligini koruyan baskilayici faktorlerin erken geri ¢ekilmesinde veya
her ikisinin birden olmasinda rol oynayarak preterm doguma neden olurlar.
(Lockwood, Kuczynski, & Kuczynski, 2001) Preterm eyleme neden olabilecek
risk faktorleri Tablo 1°de gosterilmistir.

Tablo 1 : Preterm Dogum Risk Faktorleri

Onceki gebelikte erken dogum Gykiisii

Cogul gebelige sahip olma

Mevcut gebelikte obstetrik komplikasyonlar (erken membran riiptiiri,
plasenta previa veya dekolmani, oligohidramnios /polihidramnios,
preeklampsi)

Yardimei tireme yontemi ile gebe kalma

Onceden gegirilen kiiretaj dykiisii

Orta trimesterde kisa serviks

Konizasyon veya leep oykiisii

Servikal veya Ute- | Konjenital uterus anomalisi (septat, bikornu, unikornu, uterus didel-
rin Faktorler fiz)

Erken gebelikte vajinal kanama

Uterin leiomyom

Servikal polip

Irk (ABD igin Alaska ve Amerika Kizilderili yerli halki)

Obstetrik
Oykii

Demografik Fak-
torler

Adolesan veya 40 yas tistii gebelik
Diisiik sosyoekonomik diizey
Irk¢iliga maruz kalma

Kronik Hastalik-
lar

Kronik Hipertansiyon, Kronik Bobrek Hastaligi, Tip 1 Diabetes Mel-
litus, Baz1 Otoimmiin Hastaliklar, Kronik Anemi, Kalp Hastalig

Enfeksiyonlar

Genitotiriner Enfeksiyon, Asemptomatik Bakteriiiri, Cinsel Yolla Bu-
lagan Enfeksiyon, Periodontal Hastalik, Sitma,

Fiziksel ve Gene-
tik Faktorler

Kisa boy
Bazi genetik varyantlar
Annede veya anne soyunda erken dogum 6ykiisii

Davramsgsal Fak-
torler

Sigara kullanim1
Yasadig1 madde kullanimi

Bazi mesleki fiziksel aktivite tiirleri
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Diyet, Fiziksel ak- | Gebelik 6ncesi kilonun ve gebelikte kilo aliminin ¢ok diisiik veya gok
tivite yiiksek olmasi

Yetersiz beslenme

Asiri stres, sosyal destek eksikligi

Maternal depresyon

Diger Dogum oncesi bakim eksikligi

Gebelikler arasi 6 ay’ dan az aralik

Sagliksiz ortam (6rnegin, havadaki ince partikiil maddeler)

Erkek fetal cinsiyet

Fetal durumlar (6rnegin, baz1 konjenital anomaliler, biiyiime kisitli-
i1, hidrops fetalis

Robinson, J. N., & Norwitz, E. R. (2023). Spontaneous preterm birth: Overview of risk factors and prognosis.

Gebe ilk prenatal muayeneye geldigi zaman bu risk faktorleri gbézden
gecirilmelidir. Miidahale edilerek geri doniisiimlii olabilecek durumlar uygun
sekilde tedavi edilmeli ve preterm eylem 6nlenmeye ¢aligsilmalidir.

Spontan Preterm Dogum Patogenezi

Yapilan arastirmalar sonucunda preterm dogum veya preterm dogum 6ncesi
membran riiptiiriine neden olan 4 ana patolojik siire¢ tanimlanmugtir. (Sekil 1) Bu
patolojik siiregler eylem meydana gelmeden ¢ok 6nce baglayabilirler. Kalitsal
ailesel varyantlar ve servikal yetmezlik diger patolojik siiregleri olusturur.
Patogenezde rol oynayan etkenler bir dizi inflamatuar siireci baslatarak Preterm
eyleme neden olurlar. (Lockwood et al., 2001)

Spontan

Preterm Dogum

Degisen Vajinal HHPA'nin Erken
Plasenta Mikrobiyomun Uterin indiiklenmesine
Dekolmant indukledigi Gerilme Neden Olan Stres

Koryoamniyonit Faktorleri

Sekil 1: Spontan Preterm Doguma Neden Olan Dért Ana Patogenez

Lockwood, C. J., Kuczynski, E., & Kuczynski, E. (2001). Risk stratification and patho-
logical mechanisms in preterm delivery. Paediatric and Perinatal Epidemiology
(Vol. 15)

Gebede anormal yonde degisen vajinal mikrobiyota, asendan kolonizasyon ile
fetal membranlarda infiltrasyona, amniyotik kavitenin mikrobiyal invazyonuna
ve sonug olarak preterm eyleme neden olabilir. Nelson ve arkadaslar1 yaptiklar
calismada, preterm dogum Yyapan kadinlarin vajinal mikrobiyotalarinda, term
dogum yapan kadinlara oranla daha diisiik bakteriyel zenginlik ve ¢esitlilik
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saptamuglardir. (Nelson DB et al., 2014) Aym sekilde Haque ve arkadaslari,
preterm dogum yapan kadinlarin, gebeliginin ilk 15-20 haftalik donemlerinde
vaginal mikrobiyomlarinda daha az cesitlilik gérmiislerdir.(Haque, Merchant,
Kumar, Dutta, & Mande, 2017) Gebede vajinal mikrobiyota sagliginin
korunmasi preterm eylemi 6nlemek i¢in 6nemli gériinmektedir.

AKUT VAIJINIT
Akut Vajinit Nedir?

Vajinit; vajinal mikrobiyotay1 olusturan flora elemanlarimin oranlarindaki
dengenin bozulmasi1 sonucunda meydana gelen enfeksiyon veya iltihaplanma
durumu i¢in kullanilan genel bir terimdir. Bu enfeksiyonlar yeni basladiysa akut
vajinit olarak adlandirilir. Uzun siireli olan veya tedavi sonrasinda tekrarlayan
enfeksiyonlar kronik vajinit olarak degerlendirilir.

Vajinal enfeksiyonlar kadin dogum polikliniklerine bagvurunun en yaygin
nedenlerinden biridir. Yapilan bolgesel bir ¢alismaya gore Tiirkiye’de 15-49 yas
aras1 kadinlarda vajinal enfeksiyon prevelansi %78 olarak bildirilmistir.(Yurttas
Akar BC, 2020)

Vajinitin Klinik Belirtileri

Vajinal akinti, ovulasyon zamanina yakin dénemde, hamilelik sirasinda veya
ostrojen igeren kontraseptiflerin kullanimi gibi zamanlarda daha belirgin hale
gelebilir. Fizyolojik 16kore dedigimiz bu durumlarda vajinal akintinin karakteri
her zaman oldugu gibidir. Vajinal akintinin renginde, kokusunda degisiklik
olmasi, kasinti ve yanmanin eslik etmesi, tahrise bagl eritem bulgularinin olmasi,

lekelenme, disparoni ve diziiri sikayetlerinden en az birinin olmasi vajinit tanisini
destekler. (Paavonen JA & Brunham RC, 2020)

Vajinit; bakteri, mantar, protozoa gibi organizmalarin asir1 ¢ogalmasina bagli
ve bulasict etkenlerden dolayr olabilecegi gibi tampon veya prezervatif gibi
yabanci cisme, genital bakim iriinleri kullanimina, sistemik tibbi bozukluklara
bagli da olusabilir. (Workowski KA et al., 2021)

Yapilan birgok ¢alisma genitoiiriner enfeksiyonlarin preterm dogum riskini
arttirdigini gostermistir. Tablo 2°de yapilan bir caligma sonucunda enfeksiyon tipi
ve etkenine gore preterm dogum riskleri verilmistir.(Klein & Gibbs, 2004)
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Tablo 2: Secilmis Enfeksiyonlarda Preterm Dogum Riski

Enfeksiyon Odds Ratio (%95 CI)
16 haftadan o6nce bakteriyel vajinozis 7.55 (1.8-31.7)
Neisseria gonorrhoae 5.31 (1.57-17.9)
Asemptomatik bakteriiiri 2.08 (1.45-3.03)
Chlamydia trachomatis

e 24 haftada 2.2 (1.03-4.78)

e 28 haftada 0.95 (0.36-2.47)
Trichomonas vaginalis 1.3(1.1-1.4)
Ureaplasma urealyticum 1.0 (0.8-1.2)

Klein, L. L., & Gibbs, R. S. (2004). Use of microbial cultures and antibiotics in the
prevention of infection-associated preterm birth. American Journal of Obstet-
rics and Gynecology, 190(6), 1493-1502. Retrieved 2 September 2024 from
https://doi.org/10.1016/J.AJO0G.2004.03.014

Gebede Bakteriyel Vajinozis

Normalde vajinal florada belli seviyelerde bulunan Gardnerella,
Mikoplazma, anaeroblar gibi bakterilerin Laktobasillus bakterilerinden daha
baskin hale gelmesiyle olusturdugu tablo bakteriyel vajinozis olarak adlandirilir.
Bakteriyel vajinozis tanis1 gebe olmayan kadinlarda oldugu gibi genellikle Amsel
kriterlerinden 3 tanesinin olmasiyla koyulur. Bu kriterler: vajinal pH>4.5 olmasi,
mikroskopide clue hiicrelerinin goriilmesi, vajen duvarmi kaplayan ince,
homojen, beyaz-grimsi akintt ve 6rnek iizerine %10’luk potasyum hidroksit
(KOH) damlatildiginda balik kokusunun olusmasiyla tanimlanan pozitif ‘amin’
testidir.(Workowski KA et al., 2021)Tanida altin standart vajinal akintinin gramla
boyanarak Nugent kriterleri (Nugent,’, Krohn, & Hillier3, 1991)veya Hay/lson
(Ison CA & Hay PE, 2002)kriterlerine gore degerlendirilmesidir.

Bazi yapilan ¢alismalar sonucunda Amerika Kadin Hastaliklar1 ve Dogum
Uzmanlar1 Dernegi (ACOG), ABD Onleyici Hizmetler Gérev Giicii (USPSTF),
Hastalik Korunma ve Kontrol Merkezleri (CDC) ve Kanada Kadin Dogum
Uzmanlar1 ve Jinekologlar Dernegi preterm eylemi ve sonuglarini dnlemek igin
asemptomatik bakteriyel vajinozisli tim hamile bireylerin rutin olarak
taranmasimi Ve tedavi edilmesini onermemektedir. (American College of
Obstetricians and Gynecologists, 2012; Nygren P et al., 2008; US
Preventive Services Task Force, 2020; Workowski KA & Bolan GA,
2015) Daha 6nce erken dogum oykiisii olan hastalarin bakteriyel vajinozis
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acisindan taranmasi ve pozitifse tedavi edilmesi gerekip gerekmedigi
tartismalidir, ¢linkii  tekrarlayan erken dogumda bir azalma
kanitlanmamustir. 2023 yilinda yapilan randomize kontrolii ¢alismada
asemptomatik bakteriyel vajinozisli gebelerde rutin taramanin preterm
eylem riskini azaltmadigini gostermistir.(Bretelle et al., 2023)

Her ne kadar rutin taramanin maliyet etkin olmadigi ve tedavinin preterm
eylem oranini azaltmadigina yonelik ¢aligmalar olsa da tam tersi calismalar da
mevcuttur.(Lamont RF, Dunchan SLB, Mandal D, & Basset P, 2003; McDonald
HM et al.,, 1997; Morales, Schorr, & Albritton, 1994; Ohn et al., 1995;
Ugwumadu A, Manyonda I, Ried F, & Hay P, 2003) Tablo 3’te bakteriyel
vajinozisli gebelerde preterm dogumda azalma oldugunu gosteren ¢alismalarda
kullanilan tedavi rejimleri gosterilmistir.

Tablo 3: Bakteriyel Vajinozisli Gebelerde Preterm Dogumda Azalma Oldugunu
Gosteren Calismalarda Kullamlan Tedavi Rejimleri

Tedavi Rejimleri

Metronidazol 400 mg oral giinde 2 kez 2 giin. 4 hafta sonraki kontrolde po-
zitifse tekrarla [

Metronidazol 250 mg oral giinde 3 kez 7 giin+ Eritromisin 333 mg giinde 3
kez 14 giin. 28. Gebelik hafta kontroliinde pozitifse tekrarla [?

Metronidazol 250 mg giinde 3 kez 7 giin. Tedavi tekrar1 yok.[!

Klindamisin 300 mg oral giinde 2 kez 5 giin. Tedavi tekrar1 yok.!!

Klindamisin 5 gram 2% vajinal krem 3 giin gece. 3 hafta sonra test tekrari
yap pozitifse aym tedaviyi 7 giin ver.Pl

1. McDonald HM, O’Loughlin JA, Vigneswaran R, Jolley PT, Harvey JA, Bof A,
& McDonald PJ. (1997). Impact of metronidazole therapy on preterm birth in
women with bacterial vaginosis flora (Gardnerella vaginalis): a randomised,
placebo controlled trial. Br J Obstet Gynaecol, 104(1391).

2. Ohn,J., Auth, C. H., Obert, R., Oldenberg, L. G., Ndrews, I. W. A, Ard, A. B. D.
U. B., ... Opper, L. C. (1995). Reduced Incidence Of Preterm Delwvery With
Metronidazole And Erythromycin In Women With Bacterial Vaginosts.

3. Morales, W. J., Schorr, S., & Albritton, J. (1994). Effect of metronidazole in
patients with preterm birth in preceding pregnancy and bacterial vaginosis: A
placebo-controlled, double-blind study. American Journal of Obstetrics and Gy-
necology, 171(2), 345-349. Retrieved 5 September 2024 from
https://doi.org/10.1016/S0002-9378(94)70033-8

4. Ugwumadu A, Manyonda I, Ried F, & Hay P. (2003). Effect of early oral clin-
damycin on late miscarriage and preterm delivery in asymptomatic women with
abnormal vaginal flora and bacterial vaginosis: a randomised controlled trial.
In Lancet (Vol. 361, pp. 983-988).
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5. Lamont RF, Dunchan SLB, Mandal D, & Basset P. (2003). Intravaginal clinda
mycin to reduce preterm birth in women with abnormal genital tract flora. Obs
tet Gynecol, 101, 516-522.

Diinya Saglik Orgiitii (WHO) ve CDC, semptomatik gebe bireylerin tedavisi
i¢in oral veya topikal tedaviyi 6nermektedir. (Workowski KA et al., 2021; World
Health Organization, 2021) Kullanilan tedavi rejimleri gebe olmayan kadinlarla
aynidir ve Tablo 4’te gosterilmistir.

Tablo 4 : Bakteriyel vajinozis tedavisinde gebede kullanilabilen

ajanlar Oral Tedavi

Metronidazol 500 mg giinde 2 kez oral 7 giin
Metronidazol 250 mg giinde 3 kez oral 7 giin
Klindamisin 300 mg giinde 2 kez oral 7 giin

Topikal Tedavi

Metronidazol %0,75 jel 1 tam aplikator 5 gece, intravajinal
Klindamisin % 2 krem, 1 tam aplikator 7 gece, intravajinal

Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA, Park I, ...
Bolan GA. (2021). Sexually Transmitted Infections Treatment Guidelines .
MMWR Recomm Rep, 70(4), 1-187.

World Health Organization. (2021). Guidelines for the management  of
symptomatic sexually transmitted infections.

Metranidazol, plasentay1 gectigi i¢in ilk trimesterda
kullanimindan kagman Klinisyenler bulunmaktadir. Gebelerde
yapilan meta-analiz sonuglarinda ilk trimesterde metronidazol
maruziyeti ile konjenital anomaliler arasinda herhangi bir iliski
bulunamamustir. (Sheehy O, Santos F, Ferreira E, & Bérard A,
2015)Metronidazol, farelerde mutajeniktir ve kansere neden
olmaktadir. Insanlarda bu tiir zararlar1 olduguna dair bir etki
olmamasmna ragmen, CDC ilk trimesterde metronidazol
kullanimin1 6nermemektedir. (Workowski KA et al., 2021) Ayni
sekilde WHO’da ilk trimester kullaniminda dikkatli olunmasini
tavsiye etmeye devam etmektedir. (World Health Organization,
2021)

Hayvanlarda yapilan c¢aligmalarda Tinidazoliin Kkonjenital
anomalilerle iligkili oldugunu 6ne siiriildiigii i¢in, bu ilacin
gebelerde kullanilmasi tavsiye edilmez (Briggs GG, Freeman
RK, & Yaffe SJ, 2011; Workowski KA et al., 2021)
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o Seknidazol ile ilgili veriler yetersiz oldugu i¢in gebelerde
kullaniminda kagiilir. (Workowski KA et al., 2021)

Gebede Vulvovajinal Candida

Gebe kadinlar gebe olmayanlara gére vulvovajinal candida enfeksiyonuna
yakalanmada 2 kat yiiksek prevelansa sahiptir. (Sobel JD, 2007) Gebelikte
yiikselen Gstrojen seviyesi, vajinal flora tiyesi candida tiirlerinin maya seklinden
hife doniisiimiine neden olur. Hife doniisen candidalar vajina epitelinde glikojen
yapimin1 uyararak kolayca kullanabilecekleri karbon kaynagini olustururlar.
Boylece bir yandan ¢ogalamaya devam ederek candida vajinitine (CV) neden
olurlar. (Aguin & Sobel, 2015)

Candida enfeksiyonu belirtilerinde yanma, kasinti, k6tii kokulu akinti vardir.
Akintinin vasfi siit kesigi gibi peynirimsi akinti olmasidir.

Gebelik sirasinda CV’nin, erken membran riiptiirii ve kotii gebelik sonucu
gibi gebelik komplikasyon riskini artirdigina iligkin kanitlar vardir. (Aguin &
Sobel, 2015; Maki Y, Fujisaki M, Sato Y, & Sameshima H, 2017) Daha dnceden
yapilan bagka bir ¢alismaya gore ise diisiik dogum agirligi veya erken dogum ile
CV arasinda iligki bulunamamustir. (Cotch et al., 1998)

CV’nin neden oldugu semptomlar gebenin yasam Kalitesini olumsuz
etkileyebilir. Bu nedenle bu semptomlar1 gidermek igin tedavi edilebilir. Ancak
2021 yilinda bir Avrupa kilavuzu, yenidoganlarda oral pamukg¢uk ve bebek bezi
dermatiti oranlarin1 azaltmak igin {iglincii trimesterde kolonize olmus tiim gebe
kisilerin tedavi edilmesini dnermektedir. (Farr et al., 2021)

Gebede CV tedavisinde oral form yerine topikal formda imidazol tiirevi ilaglar
tercih edilir.(Workowski KA et al., 2021; Young & Jewell, 2001) Tedavi siiresi
olarak genellikle 7 giin yeterli olmakla birlikte semptomlar1 devam eden gebede
tedavi siiresi 10-14 giine kadar uzatilabilir. CV tedavisi Tablo 5’te gosterilmistir.
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Tablo 5 : Gebede candida vajinit tedavisi

Topikal Tedavi

Klotrimazol % 1 krem giinde bir aplikatér, 7 giin intravinal
Mikonazol % 2 krem giinde bir aplikator 7 giin intravinal

Nistatin fitil 100.000 birim her gece 1 fitil. 14 giin intravajinal

Young, G., & Jewell, D. (2001). Topical treatment for vaginal candidiasis (thrush)
in pregnancy. Cochrane Database of Systematic Reviews. Retrieved from
https://doi.org/10.1002/14651858.CD000225

Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA, Park |, ...
Bolan GA. (2021). Sexually Transmitted Infections Treatment Guidelines .
MMWR Recomm Rep, 70(4), 1-187.

Oral flukonazol, &zellikle 1. Trimesterde gebe hastalarda
kullaniminda kaginilir. 3315 gebeyi igeren bir kohort calismasinda
flukonazol kullanimiyla gebelik kaybi ve abortus riskinin arttigini
bildirmistir. (Melgaard-Nielsen D, Svanstrom H, Melbye M, Hviid
A, & Pasternak B, 2016) Daha sonra yapilan daha biiyiik poptilasyon
iceren bagka bir kohort caligmasinda da gebeligin erken donemlerinde
flukonazol maruziyetinin doza bagli olarak gebelik kaybi riskini
arttirdigini bildirmistir. (Bérard et al., 2019) Flukonazoliin giinde
400-800 mg'lik bir dozda siirekli olarak kullanildiginda bir teratojen
gbrevi gordiigi vaka raporlariyla da bildirilmektedir. Flukonazol
embriyopatisi olarak da tanimlanan kafatasi, yiiz, kemik ve kalp
anomalileri 1.trimesterde flukonazole maruziyet sonucunda kafatasi,
yiz, kemik ve kalp anomalilerinin goriilmesi flukonazol
embriyopatisi olarak tanimlanmustir.(Lopez-Rangel & Van Allen,
2005) 1,9 milyondan fazla gebeyi igeren Amerika Birlesik Devletleri
Medicaid Analytic eXtract veritaban1 kullanarak yapilan bir
calismaya gore; ilk trimesterde oral flukonazol kullanimi, dudak-
damak yariklari veya konotrunkal malformasyonlarla
iliskilendirilmemistir, ancak kas-iskelet sistemi malformasyonlari ile
iliski bulunmustur. Toplamda 10.000 maruz kalan gebelikte yaklasik
12 vaka gibi kiiciik bir risk farkina karsilik gelmektedir. (Zhu et al.,
2020) Gebe olduklarmi fark etmeden o6nce diisik doz (150 mg)
flukonazol kullanimi herhangi bir malformasyon veya abortusla
iliskilendirilmemis ve giivenli gorinmektedir. (Melgaard-Nielsen,
Pasternak, & Hviid, 2013)

Otesekonazol, gebelerde, gebe kalma ihtimali olan hastalarda ve
emzirenlerde kullanilmaz. Hayvan deney calismalar1 fetiiste ve
bebekte (siit yoluyla gecerek) zararli oldugunu gostermistir.(VIVJOA-
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oteseconazole capsule Mycovia Pharmaceuticals, Inc. HIGHLIGHTS
OF PRESCRIBING INFORMATION, n.d.)

o Ibrexafungerp, hayvan deney calismalar1 sonucunda gebelikte fetal
etkiler nedeniyle kullanilmas1 kontraendikedir. (BREXAFEMME-
ibrexafungerp tablet, film coated SCYNEXIS, INC. HIGHLIGHTS OF
PRESCRIBING INFORMATION, n.d.)

e Terkonazol, topikal kullanilan bir triazoldiir. Gebelik kategorisi ‘C’
olmakla birlikte tavsanlarda ve sicanlarda olusan embritotoksisite
nedeniyle ozellikle gebeligin ilk 3 ayinda kullanimi Onerilmez.
Potansiyel faydasi zararlardan daha agir basarsa 2. Ve 3. Trimesterde
kullanilabilir.(Fougera, n.d.)

e Vajinal borik asit, gebelikte borik asit kullanimi zarar riski
bilinmedigi i¢in kullanilmaz. Oral kullanimi 6liime neden olabilir.

Gebede Trichomonas Vajiniti

Trichomoniasis, bir protozoan olan ‘Trichomonas vaginalis’ in neden oldugu
ve Diinya’da en sik goriilen non-viral cinsel yolla bulasan enfeksiyondur
(CYBE). Bakteriyel vajinozis ve candida vulvovajinit ile birlikte tireme ¢agindaki
kadinlarda vajinitin en yaygin 3 nedenini olusturur.

Trichomonas enfeksiyonu olan kisilerin yaklagik yiizde 70'i asemptomatik
olabilir. Asemptomatik olan kisilerde pelvik inflamatuar hastalik riskinin yani
sira HIV ve diger CYBE’lerin bulagma riskini artirabilir. (Peterman TA et al.,
2006)

HIV enfeksiyonu olmayan ve risk faktorleri olmayan asemptomatik kisiler
igin rutin tarama 6nerilmemektedir. CDC, HIV ile enfekte olmus tiim kadinlarda
ilk ziyaretlerinde ve yillik olarak trichomonas taramas1 yapilmasini 6nermektedir.
(Workowski KA et al., 2021) Eger klinik semptom ve belirtiler trichomonas
enfeksiyonu disiindiiriiyorsa tarama i¢in endikedir.

Klasik olarak tarif edilen yesil-sari, koptikli, koti kokulu vajinal akinti,
semptomatik kadinlarin yiizde 10 ila 30'unda goriiliir. (Schwebke & Burgess,
2004) Hastalarin kiiciik bir yiizdesinde vajinal mukoza ve/veya servikste (yani
cilek serviksi veya kolpitis macularis) goriilebilir.(Fouts & Kraus, 1980)

Semptomatik olsun veya olmasin gebelerde trichomonas vajiniti, erken
membran riiptiird, preterm dogum ve diisiik dogum agirlikli bebegin dogumu gibi
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olumsuz gebelik sonuglariyla iliskili oldugu igin tedavi edilmelidir. (Kim et al.,
2020; Workowski KA et al., 2021) 2021 yilinda yayinlanan 19 ¢aligmanin meta-
analizini iceren makalede gebelikte trichomonas vajinitinin, erken dogum
riskinde %27 artis (olasilik oran1 [OR] 1.27, %95 CI 1.08-1.50), erken membran
riptiirii riskinde %87 artis (OR 1.87, %95 CI 1.53-2.29) ve diisiikk dogum agirligt
riskinde %112 artisa (OR 2.12, %95 CI 1.15-3.91) neden oldugu bulunmustur.
(Van Gerwen et al., 2021) Gebelikte Trichomonas vajinit tedavisi Tablo 6’da
verilmigtir.(LIKMEZ-metronidazole oral suspension Kesin Pharma Corporation
HIGHLIGHTS OF PRESCRIBING INFORMATION, n.d.; Workowski KA et al.,
2021; World Health Organization, 2021)

Tablo 6 : Gebede Trichomonas Vajinit Tedavisi

Tedavi Rejimleri

Metronidazol 500 mg giinde 2 kez, oral, 7 giin 2
Metronidazol 2gr/20ml oral siispansiyon tek doz veya 2*1gr &
Metronidazol 200-250 mg giinde 3 kez, oral, 7 giin [*?]

1. World Health Organization. (2021). Guidelines for the management of sympto-
matic sexually transmitted infections.

2. Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA, Park I, ...
Bolan GA. (2021). Sexually Transmitted Infections Treatment Guidelines .
MMWR Recomm Rep, 70(4), 1-187

3. LIKMEZ-metronidazole oral suspension Kesin Pharma Corporation HIGHLIG-
HTS OF PRESCRIBING INFORMATION. (n.d.). Retrieved from
http://www.fda.gov/medwatch

e Trichomonas enfeksiyonu tespit edilen gebelerin esleri enfeksiyonun
yeniden yayilmasini 6nlemek amaciyla es zamanli olarak tedavi
edilir. Tedavide genellikle metronidazol 2 gr oral siispansiyon tek
doz, Tinidazol 2 gr oral tek doz (Kawamura, 1978)veya Sekdinazol
2gr oral tek dozdan (Muzny et al., 2021)herhangi biri tercih edilir.
Metronidazol 500 mg oral giinde 2 kez, 7 giin boyunca kullanacak
sekilde de tedavi edilebilir.(Workowski KA et al., 2021; World
Health Organization, 2021)

e Metranidazol vajinal jel, trichomonas enfeksiyonunu tam olarak
tedavi etmedigi i¢in ¢ok fazla 6nerilmez. (Workowski KA et al.,
2021) Gebelerde Tinidazol ve Seknidazol kullanimindan da
kagiilmaktadir. (Bakiniz Gebede Bakteriyel Vajinozis) (Briggs GG
et al., 2011; Workowski KA et al., 2021)

e (Gebe olsun veya olmasin Trichomonas vajiniti nedeniyle tedavi
edilen tim hastalar 3 hafta ile 3 ay arasinda niikleik asit amplifikasyon
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testleri ile tekrar test edilmelidirler. Test tekrar1 bakilmasi igin es
tedavisi olup olmamasi sarti aranmamalidir. Gebelerde yapilan bir
calismada test tekrarinda pozitiflik oram1 %29  olarak
bulunmustur.(Kim et al., 2020)

Gebede Grup B Streptokok Vajiniti

Grup B streptokok (GBS) olarak bilinen Streptococcus agalactiae, genellikle
insanlarin genital ve gastrointestinal sistemlerini, daha az siklikla ¢ocuklarin ve
yetiskinlerin tist solunum yollarini tutan fakiiltatif gram pozitif bir organizmadir.
Gebe kadimnlarda vajinal veya rektal kolonizasyon prevalansi %10 ile %30
arasindadir. (Campbell JR et al., 2000)

GBS, yenidoganlarda, kiigiik bebeklerde, gebelerde ve immiinsiipresif
yetiskinlerde 6nemli bir hastalik nedenidir. (Frieden et al., 2009)

Gebelerde ve postpartum kadinlarda GBS enfeksiyonu, asemptomatik
bakteriiiri, sistit, piyelonefrit, sezaryen sonrasi yara yeri enfeksiyonu, postpartum
endometrit, pndmoni, puerperal sepsis ve bakteriyemiye neden olabilir.(Collin et
al., 2019; Krohn, Hillier, & Baker, 1999; Regan et al., 1996)

GBS ile invaziv maternal enfeksiyon; abortuslar, preterm dogum ve 6li
dogum ile iligkilidir. (Seale et al., 2017; Zaleznik et al., n.d.)

GBS ile kolonize olan annelerin %50’si enfeksiyonu yenidogana bulagtirir.
Bu bulas genellikle dogum sirasinda veya membran riiptiiriinden sonra olur.
Bulag olan yenidoganlarin yaklasik %21-2’sinde erken baslangicli neonatal
hastaliklar ~ gelisecektir. GBS igin profilaktik antibiyotik uygulamasi
yayginlasmadan once annede GBS kolonizasyon varligi koryoamniyonit ve
postpartum erken enfeksiyon riskinde artisa neden olmustur. Gebelikte GBS
kolonizasyonu ile preterm eylem arasinda giiglii bir iliski vardir (Bianchi-Jassir
et al., 2017). Ayrica baz1 c¢alismalarda fetal GBS enfeksiyonun igiincii
trimesterde 6lii dogumlara neden oldugu gosterilmistir.(Lamagni et al., 2022;
Seale etal., 2017)

GBS’nin neden oldugu erken baslangi¢li neonatal hastaliklarin énlenmesi igin
vajinal-rektal kiiltiir ile evrensel prenatal tarama ve gerekli durumda intrapartum
antibiyotik profilaksisinin uygun sekilde uygulanmasi gerekmektedir. ACOG, 36
0/7 ile 37 6/7 gebelik haftalar1 arasinda evrensel GBS taramasi yapilmasini
onermektedir. Hastada negatif GBS var fakat testin iizerinden 5 hafta gegtiyse
GBS rektovajinal kiiltiir taramasi tekrarlanmalidir. (ACOG COMMITTEE
OPINION, 2020)
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Gebeligin 36 0/7-37 6/7 haftasinda vajinal-rektal kiilttirleri GBS i¢in pozitif
olan tiim kadinlar uygun intrapartum antibiyotik profilaksisi almalidir. Membran
biitiinliigii olan sezaryen ile dogum yapacak gebelere profilaksi baglanmayabilir.
GBS'ler, penisilin G, ampisilin, genis spektrumlu penisilinler, sefalosporinler ve
vankomisine duyarhidir, ancak penisilin G, in vitro olarak en aktif ve dar
spektrumlu ajandir.(Kobayashi et al., 2021) intrapartum antibiyotik profilaksisi,
dogumdan en az dort saat once uygulanirsa en etkilidir. Ancak dogum ile
antibiyotik uygulama siiresi arasinda 4 saati saglamak igin acil obstetrik
girisimler geciktirilmemelidir. (Turrentine, Greisinger, Brown, Wehmanen, &
Mouzoon, 2013)
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Sekil 1: GBS'ye karsi Intrapartum Profilaktik Antibiyotik Secimi (ACOG COM-
MITTEE OPINION, 2020)
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Sonug¢

Gebelerde vajinal enfeksiyonlarin ¢ogunun asemptomatik seyretmesi,
kadinlarin vajinal muayeneden g¢ekinmesi veya gebelikte artan vajinal akintinin
fizyolojik sayilmasi nedeniyle atlanan vajinitler, bazi gebelerde preterm eyleme
neden olabilirler. Kiss ve arkadaslar1 yaptiklar1 c¢alisma sonucunda ikinci
trimesterin erken donemlerinde tarama ve tedavi programinin rutin dogum 6ncesi
bakima dahil edilmesiyle spontan preterm dogum oranini % 50 oraninda
azalttigin1 6ne stiirmislerdir.(Kiss, Petricevic, & Husslein, 2004) Yine yapilan
bircok calisma gebelerde vajinal enfeksiyonlarin taranarak tedavi edilmesiyle
preterm dogumlarin azaldigin1 gostermistir.(Lamont RF et al., 2003; McDonald
HM et al., 1997; McGregor et al., 1995; Morales et al., 1994; Ugwumadu A et
al., 2003)

Preterm  dogum ile vajinal enfeksiyonlar arasindaki iliskiyi
degerlendirebilmek i¢in daha fazla ¢alisma yapilmasi gerekmektedir. Literatiirde
vajinitin preterm eyleme neden olmadigini ve rutin tarama yapilmasina gerek
olmadig1 yoniinde diigiinceler de vardir. Ancak bizler preterm eylem nedeniyle
hastanemizde yatan gebelerin bircogunda asemptomatik vajinitin mevcut
oldugunu gordiik ve vajinal mikrobiyomun hem gebenin hem de bebegin sagligi
icin onemli oldugunu diisiiniiyoruz. Gebeligin 1. veya 2.trimesterinde vajinal
mikrobiyomun degerlendirilmesi ve gerekiyorsa vajinal enfeksiyonlarin tedavi
edilmesi gerekmektedir. Kadinlara, bagli olduklar1 Aile Sagligi Merkezleri
tarafindan gebelik Oncesi bakim programi kapsaminda vajinal mikrobiyomu
koruyan beslenme o6nerileri, hijyen uygulamalar1 gibi konularda egitim
verilmelidir. Gebelikte vajinal mikrobiyota sagliginin korunmasi preterm
eylemin onlenmesinde onemli bir rol oynayabilir. Preterm eylemin azalmasi
bebekte prematiiritenin getirdigi maliyetleri de 6nemli 6l¢iide azaltacaktir.
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1. GIRIS

Uterus myomlar1 genetik olarak 7, 12, 14. kromozomlarda bulunan
genlerin delesyonu veya translokasyonu sonucu, myometrial hiicrelerin
monoklonal ekspresyonu ile olusan benign tiimorlerdir (Luciano, 2009). Uterus
myomlari i¢gin leiomyom, fibrom, fibromyom ve fibroid gibi isimlendirmeler de
kullanilmaktadir. Kadinlarda en sik goriilen pelvik tiimorler olup iireme
cagindaki kadimlarin yaklagik %20-40’inda goriilmektedir (Solomon, 2005).
Myomlarin ¢ogu rutin bir pelvik muayene veya goriintiileme ¢aligmalari sirasinda
tesadiifen kesfedilir. Myomlarin tanisinda Transvajinal Ultrasonografi altin
standarttir ve sensivitesi %90-99 civarindadir. Submuk6éz myomlarda
Salin Infiizyon Sonografi ve Diagnostik Histeroskopi tanrya yardimci
yontemlerdir. MRI inceleme; tanida sik kullanilir, myomlarin sayisi,
biyiikliigii, yeri, damarsal yapilar1 hakkinda ayrintili bilgi verir. Son
yillarda bu goriintileme yontemlerinin daha yaygin kullanilmasi, kullanilan
yontemlerin duyarliliklarinin ve o6zgiilliiklerinin artis1 gibi nedenlerle myom
tanist da onemli Olciide artmistir. Myom siklig1 yasa, kalittma ve muhtemelen
viicut kitle indeksine gore de degismektedir.

Myomlarin ¢ogunlugu asemptomatiktir. Tedavisiz takip edilebilir. Ancak
anemiye sebep olan anormal uterin kanamalar, pelvik agri, lreter, mesane,
rektuma olan basi semptomlari, hizli biiyiime, infertiliteye neden olmasi
durumlarinda siklikla tedavi gerekir (Vilos, 2015). Tedavide medikal tedavi,
cerrahi tedavi, uterin arter embolizasyonu veya miyoliz gibi secenekler
kullanilabilir. Medikal tedavi, giiniimiizde genellikle preoperatif kanamanin
azaltilmasi ve myom boyutunun kigiiltilmesi ile smirhdir. Cerrahi tedavi,
medikal tedaviye yanitsiz uterin kanamalar, pelvik agr1 ve basi semptomlart,
infertilite ve yasam kalitesini bozan iiriner inkontinans gibi sikdyetleri olan
hastalarda tercih edilmektedir (Kogak, 2008; Parker, 2006). Myomlarin
ozelliklerine, yerlesim yerine, sayr ve biiylikliigiine baglh olarak
laparoskopik, histeroskopik, robotik veya laparotomik cerrahi yaklasimlar
secilebilir. Submukozal ve intrakaviter myomlar genellikle Histeroskopi
kullanilarak opere edilirken, subserozal myomlara genellikle Laparoskopi ile
yaklasilir. Buna karsilik, 4 cm altindaki intramural myomlar cerrahin deneyimine
bagl olarak Histeroskopi veya Laparoskopi ile opere edilebilirler (Carranza-
Mamane, 2015).

Calismalar, myomektomi ile ilgili komplikasyonlarin son yillarda arttigini
gostermektedir (Altgassen, 2006). Giiniimiizde dogum yasinin ileri yaslara
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Otelenmesi, myom varligina bagli embriyo implantasyon potansiyelini
azaltmakta ve dolayisiyla infertilite sikligini artirmaktadir. Ilerleyen yasla
birlikte myomlarin sayisinda ve boyutlarindaki artig sikligi ayni yas grubunda
artmaktadir. Fertilitesini korumak veya devam ettirmek isteyen iireme
cagindaki kadinlarda Laparoskopik myomektomi tercih edilen cerrahi
tedavi segenegidir. Infertilite nedeniyle myomektomi sayisindaki bu artis
komplikasyonlarin artisiyla iligkili olabilir. Diger bir sebep ise laparoskopik siitiir
ve elektromekanik morselasyon konusunda yeterli egitim alinmadan yapilan
myomektomilere baglanabilir (Tanos, 2016). Laparoskopi konusunda deneyimli
bir cerrah tarafindan ve titizlikle se¢ilmis hastalarla ger¢eklestirilen Laparoskopik
myomektominin agik cerrahiden daha iyi bir se¢im oldugu belirtilmektedir (Jin,
2009). Cerrahi segenek olarak laparoskopinin laparotomiye oranla daha az
hastanede kalma siiresi, daha az postoperatif agri, daha az intraoperatif kan kaybi,
daha hizli iyilesme, daha az adezyon olusumu gibi bilinen ustiinliikleri vardir
(Tanos, 2018).

Laparoskopik myomektomi sirasinda ve sonrasindaki en Onemli
komplikasyonlardan birisi kan kaybidir. Bu kanamalar, damar yaralanmalari,
cerrahin deneyimsizligi, kotli hemostaz, uygunsuz siitiirasyon ve myomlarin
kendi ozellikleri dahil olmak iizere ¢ok c¢esitli nedenlerden kaynaklanabilir.
Myomektomiyle  iligkili ~ kanamalar  operasyonu  O6nemli  Olciide
karmasiklastirabilir. Kan kaybi, transfiizyon oranimin artmasina, morbidite ve
hatta mortaliteye neden olabilmektedir. Cerrahi sirasinda ve sonrasinda kanama
riskini azaltmada giliniimiizde bir¢ok yontem kullanilabilmektedir. Bunlar; uterus
hacmini ve myom boyutunu kiigiiltmek i¢in kullanilan preoperatif farmakolojik
ajanlar, perioperatif uygulanan farmakolojik ajanlar ve yine uterin arterin
ligasyonu veya embolizasyonu gibi kan kaybini azaltmaya yonelik cerrahi
yaklagimlardir (Kogak, 2008). Myomlarla iligkili kanamalarda tedavide
preoperatif, intraoperatif, postoperatif kullanilan medikal ve cerrahi hemostaz
teknikleri agagida incelenmistir.

2. MEDIKAL TEDAVILER
2.1 Hormonal Kontraseptifler

Cerrahi tedaviyi kabul etmeyen fertilite arzusu olmayan anormal uterin
kanamali olgularda segenektir. Tedavide amag; kanamayi kontrol altina
almak, sonrasindaki kronik uterin kanamalar1 6nlemek, anemiden ve gereksiz
cerrahi miidahalelerden korumak ve kadinin yagam kalitesini artirmaktir. Bu
tedavi grubu kombine oral kontraseptif ilaclari ve levonorgestrelli rahim i¢i araci
(LNG-RIA) igerir.
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Kombine oral kontraseptifler semptomatik myomlara bagli anormal uterin
kanamanin tedavisinde yaygmn olarak kullanilmaktadir. Kombine oral
kontraseptiflerdeki progestin komponenti, ovulasyon siipresyonu saglar ve
ovaryen streoidogenezisi inhibe ederek endometrial atrofi yaratir. Icerigindeki
Ostrojen komponenti siklus kontrolii saglar ve endometriumu destekler.
Hastalarin % 50-70’inde kanama miktarini azaltir.

Levonorgestrelli RIA, 52 mg 19-norprogesterel levonorgestrel igerir. Giinliik
20 ugr levonergestrel salimir. Ovulatuar  fonksiyonlar — etkilemez.
Endometriyumda etkili yiiksek progesteron etkisi nedeniyle menoraji, dismenore,
pelvik agr1 gibi semptomlarin tedavisinde kullanilmaktadir. Asir1 menstriiel
kanamasi olan kadinlarda kullanildiginda, menstriiel kan akiminin 3 ay sonra
%83 ve 12. ayda %97 azaldig1 gosterilmistir (Kaunitz, 2009). Bes y1l boyunca
hem tedavi edici hem kontrasepsiyon saglayici bir segenek olarak kullanilabilir.
Levonorgestrelli RIA nin asir1 mestriiel kanamasi olan kadinlarda kullanimi FDA
tarafindan 2009’da onaylanmustir. Sistemik etkilerinin olmamasi ve yan etki
profilinin diisiik olmasi nedeniyle giiniimiizde anormal uterin kanamali olgularda
onerilen hormonal bir tedavi yontemidir (ACOG, 2008). Kullanimiyla myom
capinin kiigiilmesi arasindaki veriler ise ¢eliskilidir.

2.2 GnRH Agonist (Leuprolid) ve GNRH Antagonistleri (Cetrotide,
Orgolutran)

Bu ajanlar, gonadal hormon iiretimini azaltmak i¢in hipofiz bezine etki ederek
calisir. Boylece myomun hormonla uyarilan biiylimesini azaltir, myom boyutunu
ve kanlanmasini azaltir. Friedman ve ark. tarafinca yapilan bir ¢alismada GnRH
agonisti tedavisinin 24. haftasinda uterus boyutunda %45 oraninda azalma oldugu
ve tedavinin kesilmesinden 24 hafta sonra tedavi dncesi boyutuna doniildiigi
gosterilmistir (Friedman, 1991). GnRH agonisti ile uzun siireli tedavinin
osteopeni, osteoporoza neden olabilecegi unutulmamalidir. Bu nedenle Amerikan
Kadin Dogum Uzmanlar1 ve Jinekologlar Koleji (ACOG), kullaniminin 6 ay veya
daha kisa bir siire ile sinirlandirilmasini 6nermektedir (ACOG, 2008; Surrey,
2002). Bu nedenle anemi diginda rutin kullanimi &nerilmemektedir. Ayrica
GnRH agonisti tedavisi sonrasinda yapilacak myomektomi cerrahisinde, myom
ile myometriyum arasindaki klivajin kaybolabilecegi ve bu nedenle diseksiyonun
zorlagabilecegi bilinmelidir.

GnRH antagonistleri de tedavide kullanilabilen ve GnRH agonistleri gibi etki
eden ama etkisi daha hizli ortaya ¢ikan ajanlardir. Fakat giinliilk enjeksiyon
gerektirmeleri ve pahali olmalari nedeniyle preoperatif rutin kullanimlari
onerilmemektedir. Bu ajanlarla tedavi sonras1 kiigiilen myomlarin Laparoskopi
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sirasinda viziialize edilememesi nedeniyle ¢ikarilamamasi rekiirrens orant
artisina neden olmasi gibi dezavantajlart mevcuttur (Gonzalez-Barcena, 1997,
Lewis, 2018).

2.3 Selektif Progesteron Reseptor Modiilatorleri (SPRM) (Ulipristal
Acetate)

Segici progesteron reseptor modiilatorii olan Ulipristal Asetat, estradiol
diizeylerini postmenapozal diizeylere indirmeden, progesteron aktivitesini
modiille eder. Myom hiicreleri iizerine direk etkiyle proapoptotik ve
antiproliferatif etkiler gostererek myom boyutunun kiiclilmesini saglarlar.
Endometrial dokuda benign ve reversible degisikliklere neden olarak
endometriuma direk etkiyle kanamay1 azaltir. Hipofize direk etkiyle ovulasyonu
inhibe ederler (Donnez, 2016; Yousuf, 2023).

Kisa siireli (3 ay) kullanimiyla ilgili randomize klinik ¢aligmalar Ulipristal
Asetat’tn  myomlar1 kii¢iilttiigiinli ve kanamay1 kontrol altina aldigim
gostermektedir. Tedavinin kesilmesinin ardindan menstriiasyon genellikle 4-5
haftada geri doner ancak myom hacminin kiiglilmesi 6 ay devam edebilir.
Tedaviyle hastalarin yarisindan fazlasinda myomlarin hacmini yari yariya
azaltmistir. Ayn1 zamanda hastalarda myom iligkili agrida ve giivenlik endisesi
duyulmadan yasam kalitesinde belirgin iyilesme sagladigi bildirilmektedir.
Giinliik tek doz Ulipristal Asetat (5 mg) Kanada’da ve Avrupa’da preoperatif
myom tedavisinde kabul gérmiistiir. Aralikli olarak 12 haftalik Ulipristal Asetat
tedavisi myomlarin uzun dénem medikal tedavisinde potansiyel bir se¢enektir
(Donnez, 2016; Yousuf, 2023).

2.4 Perioperatif Farmakolojik Ajanlar

Myomektomi esnasindaki kan kaybiminin azaltilmasiyla ilgili olarak son
yillarda ¢esitli perioperatif farmakolojik ajanlarin etkinligini arastiran ¢aligmalar
yapilmaktadir. Uterotoniklerin, antifibrinolitik ajanlarin ve vazokonstriiktif
ajanlarin myomektomi operasyonu sirasinda kullanilmasiyla intraoperatif kan
kaybini ve kan transfiizyonu ihtiyacin1 6nemli Olgiide azalttigini bildiren
caligmalar vardir. Ancak giintimiizde elde edilen mevcut verilerle en iyi
perioperatif farmakolojik secenegin hangisi oldugu konusunda kesin bir sonuca
varilamamaktadir. Myomektomi esnasinda kanamanin azaltilmasi amaciyla
yapilan islemlerin etkinliginin bilinmesi, kanita dayali klinik kararlarin
alinabilmesinin saglamasi agisindan &nemlidir. Konuyla ilgili Vazopressin,
Ornipressin, Epinefrin, Oksitosin, Misoprostol, Traneksamik asit (TXA) ve
Askorbik asit gibi farmakolojik ajanlar asagida incelenmistir.
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2.4.1 Vazokonstriktorler

Vazopressin (Antiditiretik hormon) hipotalamus tarafindan tretilen peptid
yapida bir hormondur. Arteriyollerin ve veniillerin duvarlarindaki diiz kaslart
kasarak etki eder. Myomektomi esnasinda; 20 IU/100 ml SF iginde
intramyometrial uygulanir. Kullanimiyla bradikardi, kardiyovaskiiler kollaps ve
Olim vakalar1 goriilebilir. Bu nedenle myometriyum infiltrasyonu sirasinda
intravaskiiler enjeksiyondan kaginmak gerekir. Vasopressinin maksimum giivenli
dozu tam olarak bilinmemektedir. Prosediir basina kiimilatif \Vazopressin
dozunun ist sinir1 4 ila 6 {inite olarak Onerilmektedir. Myomektomi sirasinda
Vazopressinin  tek  basma kullammuyla Vazopressin+Misoprostol ile
kullanilmasin1 degerlendiren bir galismada Vazopressinin, tek basina veya
Misoprostol ile birlikte kullanildiginda kan kaybini ve kan transfiizyonu
ihtiyacini azaltmada etkili oldugu bulunmustur (Frederick, 2013).

Uc¢ randomize kontrollii calisma (RCT), 128 myomektomi olgusunun
analizinde intramyometrik Vasopressin uygulamasiyla intraopertaif kan
kaybinda ve kan transfiizyonu ihtiyacinda 6nemli azalmalar oldugu belirtilmigtir
(Kongnyuy, 2014). Vazopressinin myomektomi sirasinda kanamay1 azaltmasiyla
ilgili kanitlar orta kalitededir. Histeroskopik myomektomi esnasinda
transservikal intralezyonel vazopressin enjeksiyonu plasebo grubuyla
karsilastirilan bir calismada da Vazopressinin sivi intravazasyonunu, operasyon
sirasindaki kan kaybii azalttigi ve gorme netligini iyilestirdigi belirtilmistir
(Wong, 2014).

Isah ve arkadaslarinin bir hemostatik ve vazopressor ajan olan Ornipressin ile
yaptiklar1 bir calismada, Laparoskopik myomektomi sirasinda kan kaybini
azaltmada Ornipressinin roliinii degerlendirmislerdir. Bu ¢alismada Ornipressin
uygulamasiyla kan transfiizyonu ihtiyacinda oOnemli bir azalma oldugu
bildirilmistir (Isah, 2020).

Epinefrin, myomektomi sirasinda kan kaybini azaltmada etkili olan bagka bir
vazokonstriiktordiir. 1 mg/mL intramyometrial enjeksiyon seklinde uygulanir.
Epinefrinin intravaskiiler enjeksiyonu, vazopressine benzer sekilde akut
kardiyovaskiiler yan etkilere neden olabilir. 1 RCT, 60 myomektomi olgusunun
analizinde, intramyometrik epinefrintbupivakain uygulamasiyla intraoperatif
kan kaybinda énemli azalmalar oldugu belirtilmistir (Kongnyuy, 2014).

Vazopressin, Ornipressin, Epinefrin gibi ajanlar myomektomi sirasindaki kan
kaybini azaltmak i¢in tek basina veya diger ilaclarla birlikte arastirilmaya devam
edilen glgli periferik vazokonstriikktorlerdir. Asirt  vazokonstriiksiyonun
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Onlemesi amaciyla bazi otorler vazokonstriiktor ajanlara bupivakain eklenmesini
Onermektedir.

2.4.2 Uterotonikler

Oksitosin, baslica islevi dogum eylemi ve dogum sonrasi donemde uterus
kasilmasini saglamak olan bir hormondur. Dogum sonrasi uterus atonisinin ve
kanamanin oOnlenmesinde tercih edilen ajandir. Gebe olmayan uterusta da
Oksitosin reseptorleri bulunur. Ancak bu reseptorlerin  konsantrasyonu
gebeliktekine gore ¢ok daha diisiik miktardadir. Bundan dolay1 Oksitosinin klinik
kullanim1 gebelik disinda smirlidir. Uterotonik 6zelligi nedeniyle kanama
riskinin ¢ok oldugu myomektomilerde kanamanin azaltilmasi ve kan
transfiizyonunun azaltilmasiyla ilgili bir ¢ok ¢alismaya dahil edilmistir.

423 hastay1 ve 8 calismayr kapsayan bir metaanalizde Laparoskopik
myomektomideki kan kaybina iligkin kanitlar, Oksitosinin kan kaybini azalttigi
(diisiik kanit) yontindedir. Bu metaanalizin Laparoskopik myomektomi alt grup
analizinde Oksitosinin kan kaybini azaltmada ilk sirada yer aldig1 gosterilmistir.
1.117 hastayr ve 16 ¢alismayr kapsayan bir metaanalizde agik myomektomi
sirasinda kan kaybina iliskin kanitlar, Oksitosinin kan kaybini azalttig1 (diisiik
kanit) yoniindedir. 393 hastay1r kapsayan 7 calismayr derleyen bir analizde
Laparoskopik myomektomi sirasinda Oksitosinin kan transfiizyonu ihtiyacini
onemli olgtde azalttigin1 gostermistir. Tedavileri siralama agisindan, OKksitosin
kan transfiizyonu ihtiyacini azaltmada ilk sirada yer almistir (Samy, 2020).

2.4.3 Misoprostol

Prostaglandin E1 analogudur. Uterotonik ve vazokonstriktor olarak etki eder.
Dogum sonrasi kanamanin yonetiminde siklikla kullanilir. Ucuz ve uzun bir raf
omriine sahiptir. Diinya Saglik Orgiitii tarafindan temel bir ilag olarak
siniflandirtimistir. Gebelik disinda kullanimiyla uterusta kasilmaya neden oldugu
kanitlartyla belirlenmistir. Bundan dolayr myomektomi operasyonlarinda kan
kaybini ve kan transfiizyonu ihtiyacini azaltma potansiyeline sahiptir.

Toplam 385 hasta 8 c¢alismanin dahil edildigi bir metaanalizde, acgik
myomektomi Oncesi Misoprostol kullanimiyla, daha az kan kaybi, kan
transfiizyonu ihtiyacinin azalmasiyla 6nemli dlciide iligkili (orta kalitede kanit)
bulunmustur. Bu metaanaliz, acik myomektomide Misoprostol kullanilmasinin
kan kaybini ve kan transfiizyonu ihtiyacimi en aza indirdigini ortaya koymustur.
Diisiik maliyetli ve kolayca bulunabilmesi nedeniyle klinik sonuglarin
iyilestirilmesi i¢in a¢ik myomektomilerden 6nce rutin olarak uygulanmasi
gerektigi ifade edilmistir (Wali, 2021). Operasyon 6ncesi vajinal Misoprostol
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kullanimiyla 89 kadinin dahil edildigi baska bir metaanalizde intraoperatif kan
kaybinda 6nemli azalmalar oldugu (2 RCT, orta kalitede kanit) belirtilmistir
(Kongnyuy, 2014).

423 hastay1 kapsayan 8 ¢alismay1 derleyen bir metaanalizde, Laparoskopik
myomektomideki kan kaybma iligkin kanitlar, Misoprostoliin kan kaybini
azalttig1 (diisiik kanit) yoniindedir. Laparoskopik myomektomi alt grup analizine
gore Misoprostoliin kan kaybini azaltmada ikinci sirada yer aldig1 gosterilmistir.
1.117 hastay1 kapsayan 16 c¢alismay1 derleyen bir metaanalizde, agik
myomektomi sirasinda kan kaybina iliskin kanitlar, Misoprostoliin kan kaybini
azalttig1 (disiik kanit) yoniindedir A¢ik myomektominin alt grup analizine dahil
edilen tedavilerin siralama skorunda, Misoprostoliin Vazopressinle kullanilmasi
kan kaybini azaltmada ilk sirada yer almaktadir (Samy, 2020).

Prostaglandin E2 analogu olan Dinoprostonun operasyon oOncesi vajinal
kullanimiyla 108 kadinin dahil edildigi baska bir metaanalizde intraoperatif kan
kaybinda azalmalar (1 RCT, diisiik kalitede kanit) oldugu belirtilmistir
(Kongnyuy, 2014).

2.4.4 Traneksamik Asit (TXA)

Lizin amino asidinin sentetik bir analogu olan TXA, plazminojen iizerine geri
dontisiimlii olarak baglanarak antifibrinolitik olarak gorev yapar. Fibrinolizisi
inhibe eder. Ciddi kanama riski olan ameliyatlarda ve agirt menstruel kanama gibi
gesitli durumlarda kan kaybinin onlenmesi ve tedavinde kullanilir. Ancak
tromboza egilimi olan hastalarda traneksamik asitin kullanimi1 kontrendikedir.
Cerrahi insizyondan 20 dakika 6nce 10 mg/kg dozda 10 dakikada intravenoz
inflize edilerek kullanilmasi dnerilmektedir. Son zamanlardaki literatiir bilgileri,
myomektomi sirasinda, 6zellikle acik cerrahide ve minimal invaziv prosediirlerde
TXA'nin hemostatik ajan olarak kullanilmasini desteklemektedir.

Myomektomi sirasinda intravendz traneksamik asit kullanilan 100 kadinin
dahil edildigi bir calismada plaseboya gore intraoperatif kan kaybinda azalmalar
(1 RCT, diisiik kaliteli kanit) oldugu belirtilmistir. Ancak kan transfiizyonu
ihtiyaci iizerinde anlaml bir etkisi olmadigi gosterilmistir (Kongnyuy, 2014).
Bagka bir metaanalizde, agik myomektomi sirasinda kan kaybina iliskin kanitlar,
TXA'nin kan kaybini azalttigr (diisiik kanit) yoniindedir (Samy, 2020).

Myomektomi Oncesinde intravendz TXA'mm kullanimin1 plaseboyla
karsilastiran, ¢ift 4 kor randomize kontrollii ¢alismanin metaanalizinde (310
hasta) bulgular, TXA kullanimimin plaseboya kiyasla toplam tahmini kan kayb,
intraoperatif ve postoperatif kan kaybi {izerinde olumlu bir etkisi oldugunu ortaya

40


https://en.wikipedia.org/wiki/Lysine
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Functional_analog_(chemistry)
https://en.wikipedia.org/wiki/Plasmin
https://en.wikipedia.org/wiki/Antifibrinolytic

koymustur. Ancak postoperatif kan transfiizyonu iizerinde olumlu bir etkisi
olmadigr belirtilmistir (Kathopoulis, 2022).

2.4.5 Askorbik asit

Myomektomi operasyonlarinda Askorbik asit uygulanmasinin kan kaybin
azaltmasiyla ilgili sonuglar celiskilidir. Bir RKC’de hicbir tedavi
uygulanmamasina kiyasla, myomektomi sirasinda askorbik asit uygulanmasi kan
kaybini azalttig1 (disiik kaliteli kanit) ancak tedavi uygulanmayan gruba kiyasla
kan transfiizyonu ihtiyac1 {izerinde bir etkisi olmadigi belirtilmektedir
(Kongnyuy, 2014). Anesteziden 30 dakika 6nce baslanarak, 2 saat boyunca
intraoperatif olarak 2gr Askorbik asit uygulanarak yapilan bagka bir RKC’de ise
Laparoskopik myomektomi olgularinda intravendz Askorbik asit inflizyonunun
ameliyat sirasindaki kan kaybini azaltmadig: belirtilmektedir (Lee, 2016).

Myomektomi operasyonlarinda Oksitosin, Misoprostol ve TXA kullaniminin
kanamay1 azaltabilecegine dair mevcut RCT'den elde edilen kanitlar sinirhidir.
Myomektomi operasyonlarinda kan kaybinin azaltilmasinda farkli hemostaz
tekniklerinin etkinlikleri, giivenlikleri ve maliyetlerine 11k tutulmasini saglamak
icin iyi planlanmis ve yeterli giice sahip RCT'lere ihtiya¢ vardir.

3. CERRAHiI YONTEMLER

Myomektomi operasyonlarinda kanamanin azaltilmasi amaciyla birgok
cerrahi miidahale uygulanabilir. Bu yontemler; mekanik turnike uygulamasi,
uterin arter ligasyonu, uterin arterin gecici kliplenmesi ve uterin arter
embolizasyonu olarak siralanabilir.

3.1 Mekanik Turnike Uygulamasi

Myomektomi sirasinda turnike uygulama prosediirleri gesitli yontemlerle
yapilabilir. Bir teknik overlerin ve fallop tiiplerinin altindaki alt uterin segmentin
etrafina bir kateter (6rn. Robinson kateteri, Penrose dren) yerlestirmek iken, diger
bir yontem ise internal os seviyesinde iki tarafli kiiciik kesiler olusturarak daha
sonra turnike uglar1 6ne dogru ¢ikacak sekilde bu kesilerden gegilerek turnike
uygulanmasi seklindedir. Turnikenin uyguladigi basing uterin artere ve dallarina
zarar verebilir ayrica yetersiz hemostazi maskeleyebilir. Bu nedenle iskemiden
kaginilabilmesi igin turnikenin her 20 dakikada bir serbest birakilmasi1 6neriler
arasindadir.

Daha fazla sayida myom varligi, daha fazla uterus kesisine ve daha fazla kan
kaybina yol agar. 84 agik myomektomi uygulanan bir ¢alismada turnike
kullanilan ve >3 myom ¢ikarilan hastalarda postoperatif donemde kan
transfiizyonunun anlamli diistiigii belirtilmistir. Ayrica ¢alismada gecici uterin
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turnike uygulamasinin, 6zellikle vaskiiler yapilara yakin konumda bulunan ¢ok
sayida, biiylik boyutlu myomu olan hastalarda perioperatif kanama miktarini
azaltmada etkili goriindiigi belirtilmektedir (Akbaba, 2022). 531 katilimer ile
yapilan 10 RKC sonuglar1 analiz edildiginde, myomektomilerde turnike
uygulamasiyla intraoperatif donemde kan kaybinda onemli azalma oldugunu
gosterilmistir (Kongnyuy, 2014).

Uterusun asil kan kaynagi uterin arterdir. Uterin arter kan akiminin turnikeyle
kesilmesinin, uterusa kan akigini azaltarak kan kaybimi azaltmasi beklenir.
Yapilan bir¢ok ¢alismanin sonuglari beklendigi gibi bu uygulamayla intraoperatif
kan kaybinin azalmasiyla ilgilidir. Ancak mevcut literatiir bilgilerine gére turnike
uygulamasimin ameliyat siiresi iizerinde bir etkisi olduguna, postoperatif
morbidite iizerinde bir etkisi olduguna ve kan kaybini azalttigina dair yeterli kanit
bulunmamaktadir. Ayrica fertilite ve over fonksiyonu fizerindeki etkisini
belirlemek i¢in randomize prospektif ¢calismalara ihtiyag vardir.

3.2 Uterin Arterlerin Ligasyonu

Laparoskopik myomektomi esnasinda hem kanamanin azaltilmasi hem de
histerektomiye gecisin Onlenebilmesi amaciyla uterusu besleyen damarlarin
gegici veya kalici ligasyonlari kullanilabilmektedir. Bu damarlarin Laparoskopik
yolla ligasyonu, uterin arter embolisine bir alternatif olarak tanimlanmaktadir.
Laparoskopik uterin arter ligasyonu bipolar koagiilasyon veya siitiir ligasyonu ile
kalici olarak veya titanyum cerrahi klipsler yerlestirilerek gecici olarak
gergeklestirilebilir.  Bu yontemlerle uterin  damarlarin  yeniden kaniile
olacagindan, yeni anastomozlarla uterus ve ilgili organlarin beslenmesinin
saglanacagindan yola ¢ikilarak reprodiiktif sonuglarin teorik olarak korunacagi
diistiniilmektedir. Ancak bu islemler esnasinda tireterlere veya ¢evredeki major
kan damarlarina zarar vermeden uterin arterlerin izole edilmesi iyi derecede
Laparoskopik tecriibe gerektirmektedir.

Birgok c¢alismada Laparoskopik myomektomide bilateral uterin arter
ligasyonu uygulamasiyla, uterus kan hacminin azaldigi, intraoperatif kan
kaybmin azaldigi bildirilmektedir (Alborzi, 2009; Holub, 2003; Liu, 2000,
Moratalla-Bartolomé, 2024). Aksine yine birgok ¢alismada ve bazi
metaanalizlerde intraoperatif kan kaybini azaltmadigi, postoperatif hemoglobin
tizerinde ve postoperatif morbidite tizerinde bir etkisi olmadigiyla ilgilidir (Bae,
2011; Kongnyuy, 2014). Uterin arter ligasyonunun intraoperatif kan kaybini
azalttig ile ilgili kanitlar yeterli degildir.

Myomektomi operasyonlarinda kanamalar intraoperatif veya postoperatif
donemde olabilir. Biiyiikk myomlarin diseksiyonuyla iliskili fazla kan kaybi,
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myomektomiyi histerektomiden daha teknik olarak zor bir prosediir haline
getirebilir. Bazen kanama siddetli ve kontrol edilemez hale geldiginde veya ¢ok
sayida myom ¢ikarilmasiyla kalan uterustaki defekt nedeniyle uterusun yeniden
yapilandirilmast imkansiz oldugunda histerektomiye gecilebilir. Giiniimiiz
literatiir bilgileri bu tekniklerin, diger hemostaz onlemleri basarisiz oldugunda
veya histerektomiye gecisin dnlenmesi igin ek hemostaz gerektiren durumlarda
uygulanmasi yoniindedir. Ayrica reprodiiktif sonuglar ve over rezervi iizerindeki
etkisi konusunda iyi planlanmis uzun dénem ¢aligmalarin yapilmasi
gerekmektedir. Ayrica bu prosediirlerle operasyon siiresinin 6nemli 6l¢iide arttig
da bildirilmektedir. Ancak operasyon oOncesinde kanama azaltici medikal
tedavilerin uygulanmasi, cerrahi teknik ve deneyimin artmas: ve ileri
Laparoskopik cerrahi aletlerin kullanima girmesiyle bu siire kisaltilabilir ve
Laparoskopiyle ile iligkili perioperatif komplikasyonlar da en aza indirilebilir.

3.3 Myom Diseksiyon Teknikleri, Kesi Tipi ve Siitiirasyon

Myom diseksiyon teknikleri, kimyasal diseksiyon i¢in karbondioksit lazer ve
Mesna (sodium-2-mercaptoethane sulfonate) kullanimini igerir (McLaughlin,
1985). Bu islemler myom g¢ikarildiktan sonraki uterustaki defektleri azaltma
potansiyeline sahiptir. Bu tekniklerin uygulanmasi uterus defektleri tamirini
kolaylastirir, ancak zaman alic1 olabilirler. Myomektomi operasyonlarinda
Mesna kullanilmasiyla kanamanin azaltabilecegiyle ilgili birkag RCT'den elde
edilen kanitlar sinirlidir. Bir RKC’de Mesna ile kimyasal diseksiyonda ameliyat
sliresinde azalma ile iliskilendirilmistir. Ayrica ameliyat sonrasi hemoglobin ve
hematokritin mesna ile plaseboya kiyasla anlamli derecede daha yiiksek oldugu
bildirilmistir (Benassi, 2000).

Operasyon esnasindaki uterin insizyonlarin tipi kanama miktar1 tizerinde etkili
olabilir. Uterin kesiler dogrudan myomun iizerinden yapilmalidir ve avaskiiler
diizlem fark edilene kadar derinlestirilmelidir. Transvers insizyonlarda kesi
arkuat arterlere paralel olacagindan arkuat arterlerin yaralanmasinin ve kanama
miktarinin daha az olacagi diistinilmektedir. Transvers myometrial kesiler
ayrica, uterin defektin daha ergonomik Laparoskopik siitiirasyonuna olanak tanir.
Midline vertikal uterin insizyonlarda ise multple arkuat arterler kesileceginden
kanama miktar1 artabilir. Ancak posterior yerlesen myomlarda myometriyum
onarimi transvers kesilerde daha zordur.

Myomun eksizyonu tamamlandiktan sonra, kan kaybini azaltmak igin yeterli
ve hizli cerrahi siitiir tekniginin  kullanimi  6nemlidir. Laparoskopik
myomektomide cerrahi siitiirasyonda cerrahin tecriibesi de 6n plana ¢ikmaktadir.
Geleneksel olarak poliglikolik asit igeren multiflaman siitiirler tercih
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edilmektedir. Giiniimiizde ise 6zellikle minimal invaziv cerrahide daha hizli
slitiirasyon saglamasi, diigiim atmaya gerek olmamasi gibi nedenlerle daha hizl
teknik saglayan ve dolayisiyla operasyon siiresini ve kanamay1 azaltan, kompresif
etkisi yiiksek, absorbabl, barbed siitiir kullanim1 yayginlasmaktadir.

3.4 Diger Hemostaz Teknikleri

Bazi Laparoskopik myomektomi operasyonlarinda, yalnizca basing
uygulanmasi, elektrocerrahi veya siitiirasyon hemostazi saglamak igin yeterli
veya giivenli olabilir. Ancak, yaygin kiiciik damar kanamasi veya daha biiyiik
damarlar veya iireterler gibi hayati yapilarin yakininda kanama olan durumlarda,
bazi teknikler uygun olmayabilir. Bu tiir durumlarda, kan kaybini azaltmak,
durdurmak, termal hasari, devaskiilarizasyonu ve doku nekrozunu azaltmak
amaciyla alternatif bir secenek olarak topikal hemostatik ajanlar
kullanilabilmektedir. Pihtilasmanin aktive edilmesinden fibrin pihtisinin
stabilizasyonuna kadar pihtilasma kaskatinin bir veya daha fazla asamasina
miidahale eden bu teknikler, kanamay1 durdurmak veya engellemek ve stabil bir
pihtinin olugmasi1 amaciyla kullanilmaktadir.

Bu amagla trombin ve fibrinojenle kaplanmis cerrahi kollajen yamalar
kullanilabilir. insan pihtilasma faktdrleri olan fibrinojen ve trombin iceren cerrahi
stingerler olan fibrin yapistirict cerrahi yamalarin, myomektomi sirasinda
kullanimiyla ilgili bir RKC’de hi¢bir tedavi uygulanmamasma kiyasla,
myomektomi sirasinda kan kaybini azalttigi (diisiik kalite kanit) bildirilmistir.
Ancak postoperatif kan transfiizyonu iizerinde etkisi bulunmamustir (Kongnyuy,
2014). 8 ¢alismanin dahil edildigi bir analizde ise fibrin yapistirict kullaniminin
hemostaz siiresini, postoperatif hemoglobin diislisiinii ve kan kaybini azalttigi ve
Laparoskopik myomektomide genel operasyon siiresini azalttigi bildirilmistir
(Ito, 2018).

Topikal hemostaz amaciyla kullanilan bir teknik olan jelatin-trombin
hemostatik yapistirici kullanilarak yapilan bir RKC’de, bu matrisin uterus kesi
bolgesine uygulanmasiyla, ameliyat sirasinda kan kaybimmi ve postop kan
transfiizyonu ihtiyacini1 6nemli 6l¢giide azalttig: (diislik kalite kanit) bildirilmistir
(Kongnyuy, 2014). Baska bir ¢alismada ise jelatin-trombin matrisi kullanilan
grup bipolar enerji grubuyla karsilastirildiginda, hemostaz siiresinin ve ortalama
kan kaybinin daha az oldugu ancak bu sonuglarin istatistiksel olarak anlaml
olmadig bildirilmistir (Ito, 2018).
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4. SONUC

Semptomatik myomlu fertilite arzusu olan kadinlarda histerektomi yerine
uygulanan myomektomi operasyonlarinda intraoperatif ve postoperatif
donemdeki en onemli komplikasyonlardan biri kanamalardir. Preoperatif ve
intraoperatif donemde asir1 kan kaybinin azaltilmastyla ilgili tanimlanmis birgok
hemostaz teknigine ragmen kanamalar cerrahlar agisindan asilmasi gereken
zorluk olmaya devam etmektedir. Tanimlanmis hemostaz teknikleriyle ilgili daha
once yapilan c¢alismalarin ¢ogu randomize olmayan c¢alismalardir. Ayrica bu
calismalarin ¢ogunda kullanilan yontemlerle ilgili yan etkilere deginilmemistir.
Bu cerrahin en az yan etkiye sahip en etkili teknigi belirlemesinde zorluklara
sebep olmaktadir. Giiniimiiz literatiir bilgilerine gére; Misoprostol, Dinoproston,
Vazopressin, Epinefrin, Traneksamik asit, Mesna, Askorbik asit, mekanik turnike
uygulamalari, uterin arterlerin ligasyonu, topikal hemostatik yapistirici yamalar
gibi farmakolojik, mekanik veya cerrahi hemostaz yontemleriyle myomektomi
sirasinda kanamalarin azaltilabilecegi yliksek kaliteli kanitlar olmasa da
gosterilmistir. Ancak bu miidahalelerin higbirinin postoperatif kan transfiizyonu
oranini azalttigi kanitlanamamigtir. Myomektomilerde kan kaybinin azaltmasi ve
kan transfiizyon oranlariyla ilgili; farkli miidahalelerin etkinligi, giivenligi ve
maliyetleri hakkinda iyi kanitlar elde edilebilmesi i¢in iyi planlanmis ve yeterli
giice sahip randomize kontrollii caligmalara ihtiya¢ bulunmaktadir.
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1. FETAL DEVELOPMENT

The first eight weeks of the zygote cell settling in the uterus after fertilization
is the “Embryonic Stage” and the period between the ninth week and birth is the
“Fetal Stage” (1).

1.1. Embryonic Stage

The embryonic stage is characterized by embryo development after
fertilization and implantation (2). Implantation of the blastocyst into the uterus
occurs approximately ten days after ovulation as a result of invasion of
trophoblast cells into the decidua layer and placenta formation begins (3). All
embryonic structures and organs are differentiated but not activated. As of day
21, only the heart and circulatory system are functioning (2,4).

1.2. Fetal Stage

The embryo takes the name “fetus” with this stage. In this stage, which starts
from the third month and continues until birth, rapid growth and organ formation
are observed (3).Fetal growth is evaluated with various ultrasonographic
parameters including head-hip length (CRL), biparietal diameter (BPD), femur
length (FL), head (HC) and abdominal (AC) circumference (5).

The umbilical cord forms between the fetus and placenta in the 4th month of
pregnancy. This cord consists of two umbilical arteries carrying oxygen-poor
fetal blood and a single umbilical vein carrying clean maternal blood and is called
“fetal placental circulation” (6). Oxygen-rich blood coming from the mother
through uterine arteries is contaminated with fetal waste and collected in the
endometrial veins and passes into the maternal circulation. This is called
“maternal placental circulation” (7).

- 12th week: Fetus has a head-butt length of 6-7 cm. Primary osification
centers appear in the extremities (1). Hematopoiesis, which first starts in the
vitellus sac in the 3rd week, passes to the liver and thymus (8).

- 16th week: Fetal head-butt distance is 12 cm and weight is 110 grams. By
the 14th week, sex can be determined (1).

- 20th week: The fetus weighs around 300 grams (1). Movement starts in the
extremities and elongation is observed in the lower extremities. Skeletal
ossification and hair appears on the scalp (4).

- 24th week: The fetus weighs approximately 630 grams. Bronchial branches,
bronchioles and alveolar sacs are formed, but terminal sacs are not formed (1).
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Since the respiratory and central nervous system is not fully developed, there is
no chance of survival at birth.

- 28th week: Fetal head-to-butt length is measured approximately 25 cm. Fetal
weight is 1100 grams. The chance of survival at birth is approximately 90% (1).

- 36th week: The fetus weighs approximately 2500 grams. Subcutaneous fat
tissue is increased (1).

- 40th week: The fetus averages 3400 grams and is considered to be term with
this week (3).

2. MATERNAL PHYSIOLOGIC CHANGES IN PREGNANCY

Pregnancy is a 40-week process consisting of 3-month periods. The first 12-
week period is called the first trimester. The period between 12 weeks and 27
weeks is considered the second trimester. Between 28 weeks and 40 weeks is the
third and last trimester (3).

Anatomic and physiologic changes are observed in body systems to meet the
metabolic needs of the developing fetus throughout pregnancy (9). Changes occur
in the cardiovascular system, endocrine system, respiratory system, reproductive
system, gastro-intestinal system, urinary system and musculoskeletal system.
Changes in pelvic floor muscles and joints are observed with weight gain and
fetal weight gain (3).

2.1. Reproductive System
Uterus in Pregnancy:

Before conception, the uterus is pear-shaped with a weight of about 70 g and
an internal volume of about 10 ml, but with pregnancy it becomes spherical with
a weight of about 1100 g and an internal volume of about 20 liters. The
enlargement is mainly due to hypertrophy of the muscle cells, accompanied by
hyperplasia of the cells. Uterine enlargement is most pronounced in the fundus.
Hypertrophy occurs under the influence of steroid hormones until the 12th week,
after which it is due to the pressure exerted by fetal growth. The position of the
placenta affects uterine growth. The myometrium around the placenta grows
faster than other areas. The uterus exceeds the pelvis at 12 weeks, reaches the
level of the umbilicus at 20 weeks and is at the level of the xiphoid at 36 weeks.
The growing uterus is dextrorotic (1). Nutrients and substances necessary for fetal
and placental development pass by blood diffusion. Adequate perfusion of the
placental intervillous space is important for the necessary exchange. With fetal
growth, uteroplacental blood flow increases throughout pregnancy. The
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uteroplacental blood flow, which is approximately 45m/min in the follicular
phase in non-pregnant women, can increase up to 750ml/min in term pregnancy
(10).The arteries supplying the uterine corpus expand and lengthen and maintain
their contractility functions (11). The spiral arteries supplying the placenta
vasodilate, but lose their contractile function during pregnancy. This dilatation of
the spiral arteries is responsible for the increase in uteroplacental blood flow.
Nitric oxide (NO), a potent vasodilator, increases uterine blood flow during
pregnancy by reducing resistance in the vascular bed. Estrogen, progesterone,
activin, placental growth factor (PIGF) and vascular endothelial growth factor
(VEGEF) help vasodilation by increasing endothelial nitric oxide synthase (eNOS)
and nitric oxide (NO) production (12). Induced or spontaneous contractions
decrease uterine blood flow in proportion to contraction intensity (13).

Cervix in Pregnancy:

The cervix is responsible for holding and protecting the products of
conception in place. The cervix is covered with mucus and has sufficient length
to prevent the ascent of microbiota from the lower genital tract (14).The cervix
undergoes a reversible change during pregnancy. The cervix, which is hard and
closed, becomes stretchable and soft to allow the passage of the fetus. Cervical
mucus during pregnancy is abundant and acidic due to the effect of progesterone
(15). One month after conception, the cervix softens and becomes cyanotic. This
is called Godell's sign (16).The expansion of the endocervical columnar glands
towards the ectocervix during pregnancy is called eversion. The everted part of
the cervix is red and sensitive for bleeding (14).

Vagina and Perineum:

Bluish or purplish coloration of the vulva, vagina and cervix due to increased
vascularity and hyperemia in pregnancy is called Chadwick's sign (1). During
pregnancy, vaginal connective tissue relaxes in preparation for delivery,
hypertrophy is observed in smooth muscle cells and vaginal mucosa thickness
increases (17). Increased estradiol in pregnancy increases glycogen in vaginal
epithelial cells and glycogen is metabolized to lactic acid by lactobacilli.
Therefore, acidic vaginal pH (3.5-6) is observed (18).

2.2. Cardiovascular Changes
Heart sounds:

The heart sounds increase markedly during pregnancy and the first heart sound
shows doubling. In the second heart sound, there is no clear change in the aortic
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and pulmonary valve sounds. In addition to the two heart sounds, there is an easily
audible third heart sound. Systolic ejection murmurs are considered physiologic
up to grade 3 (19).

The Heart Axis:

During pregnancy, the diaphragm rises as the uterus grows. As the diaphragm
rises, the heart shifts up and to the left. As a result, the apical beat (point of
maximum intensity) shifts laterally (20).

Electrocardiogram (EKG):

Characteristic electrocardiographic changes are observed in a normally
progressing pregnancy. Mild left axis deviation due to changing heart position is
the most common finding. Q waves in leads I, 111 and avF and flat or inverted T
waves in leads 111, V1-V3 may occur (21).

Cardiac Change:

In pregnant women, heart size increases approximately 12% with an increase
in myocardial mass and intracardiac volume (approximately 80 mL).

Heart rate starts to increase at 5 weeks and is 15-20 beats higher than in a non-
pregnant woman at 32 weeks. The heart rate increases by about 17% during
pregnancy. The stroke volume starts to increase at 8 weeks and reaches a
maximum level at 20 weeks, increasing by 20% to 30% compared to pre-
pregnancy. Cardiac output (CO) increases during pregnancy. Cardiac output
(CO) is obtained by multiplying the pulse volume (SV) and heart rate (HR)
measurements (CO = SV x HR). Cardiac output increases at week 5 and
increases approximately 40% throughout pregnancy (22).

At 24 weeks, due to fetal development, the uterus compresses the vena cava
inferior (IVF) in the supine position, decreasing venous return and decreasing
cardiac output and arterial pressure. By placing the pregnant woman in the left
lateral position, caval compression is relieved, increasing blood return to the heart
(22).

Blood pressure (BP) is calculated from cardiac output (CO) and systemic
vascular resistance (SVR) (BP = CO x SVR). (BP = CO x SVR) Blood pressure
decreases from the beginning of pregnancy until 24-28 weeks of gestation and
then increases until sweat and is at pre-pregnancy value in term pregnant women.
The low blood pressure in the first two trimesters of pregnancy is due to the
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systemic vascular resistance which decreases significantly in pregnancy despite
the increase in cardiac output (20).

2.3. Respiratory System

Oxygen requirement of the fetus, placenta and maternal organs increases with
the growth of the baby. As a result, oxygen consumption increases by 20%-40%
in pregnancy (23). In pregnancy, hyperventilation and physiologic dyspnea may
be observed by increasing the sensitivity of CO--sensitive chemoreceptors with
the central effect of progesterone (13).

During pregnancy, total lung capacity decreases as the diaphragm rises
approximately 4 cm. Although the transverse diameter of the thorax expands by
2 cm and the thorax circumference by 6 cm to increase the total lung capacity, it
is not sufficient. In pregnancy, some changes occur in respiratory functions and
capacities due to the rising diaphragm (1).

2.4. Endocrine System
Pituitary Gland:

In pregnancy, the pituitary enlarges due to a 40% increase in prolactin-
producing lactotropic cells in the anterior lobe in response to maternal estrogen.
By the end of pregnancy, prolactin (PRL) level may increase up to 200 ng/ml
(24). While the number of gonadotropes and somatotropes decreases, the amount
of corticotropes and thyrotroph cells does not change significantly (25). Follicle
stimulating hormone (FSH) and luteinizing hormone (LH) levels are suppressed
during pregnancy due to negative feedback. Oxytocin secreted from the posterior
pituitary increases during pregnancy (26).

Thyroid Gland:

Due to the thyroid stimulating hormone (TSH)-like activity of human
chorionic gonadotropin (HCG), there is a decrease in TSH levels in the first
trimester. TSH levels return to pre-pregnancy levels in the second and third
trimesters. During pregnancy, thyroxine-binding globulin (TBG), the binding
protein of thyroid hormones, increases due to the high estrogen effect. TBG levels
start to rise at the beginning of the first trimester, reach a peak at 20 weeks and
then plateau until sweat. Total serum thyroxine (T4) and triiodothyronine (T3)
concentrations increase with high TBG levels, but do not affect physiologically
important free T4 and free T3 levels (1).
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Adrenal Gland:

Due to the decrease in vascular resistance and blood pressure, aldosterone
levels increase up to 10-fold. In pregnancy, angiotensin Il increases 2-4 times and
renin 3-4 times (27). Plasma levels of deoxycorticosterone (DOC) increase more
than 15-fold to 1500 pg/mL. Plasma DOC levels in the third trimester of
pregnancy do not respond to ACTH stimulation, dexamethasone suppression or
salt intake, unlike before pregnancy (28).

Corticosteroid binding globulin (CBG), adrenocorticotropic hormone
(ACTH), total cortisol and free cortisol serum levels increase in the later weeks
of pregnancy. In pregnancy, androgenic activity increases and maternal plasma
levels of androstenedione and testosterone increase. Both androgens are
converted to estradiol in placental trophoblasts. Therefore, it does not enter the
fetal circulation and does not cause fetal side effects (1).

Hormones Affecting Calcium Metabolism:

Parathyroid hormone (PTH) increases from the end of the first trimester until
sweat. Active vitamin D (1,25-dihydroxyvitamin D) also increases during
pregnancy (1). Calcitonin levels in pregnancy are usually increased by up to 20%
to help protect the maternal skeleton from excessive bone loss (29).

2.5. Gastrointestinal System

Nausea and vomiting (emesis gravidarum) is a very common symptom in
pregnancy and persists up to 16 weeks. In most pregnant women, minor dietary
modification and monitoring of electrolyte balance is sufficient. Dehydration,
electrolyte imbalance, ketonuria, weight loss and vitamin-mineral deficiencies
may be observed in 0.5-3% of pregnant women caused by severe nausea and
excessive vomiting (hyperemesis gravidarum) (30). Hypertrophy and hyperemia
may occur in the gums caused by the increase in estrogen during pregnancy and
bleeding may occur (20).

Due to the effect of progesterone, there is a decrease in intestinal motility, a
decrease in the tone of the lower esophageal sphincter and a decrease in
esophageal peristalsis. Compression of the stomach occurs with the enlargement
of the uterus. As a result of these, reflux esophagitis (priosis) occurs (31).
Progesterone decreases the contractility of the gallbladder and slows its
emptying. This increases the risk of gallstone formation. Since bile fluid is high
in cholesterol in pregnancy, the most common gallstones in pregnancy are
cholesterol stones (1). Serum albumin and total protein levels decrease in
pregnancy due to hemodilution. Serum alkaline phosphatase (ALP) activity in the
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third trimester increases 2-4 times. Most of this increase is due to placental
production of heat-stable alkaline phosphatase isoenzymes (20).

2.6. Urinary System

There is an increase in renal blood flow during pregnancy. Thereisa 1-1.5 cm
increase in kidney size, reaching a maximum in mid-pregnancy. The volume of
the renal pelvis increases up to 6-fold during pregnancy compared to the pre-
pregnancy value of about 10 mL in non-pregnant women. Glomerular filtration
rate (GFR) increases by approximately 50%. Renal plasma flow (RPF) increases
up to 80% during pregnancy (32). Expansion of the ureters, renal pelvis and
calyces occurs due to uterine compression of the ureters with fetal development.
Physiologic hydronephrosis is observed in more than 80% of pregnant women.
Hydronephrosis is more common on the right side due to uterine dextrorotation.
There is a slowdown in urinary blood flow in the expanding ureter, which
increases the susceptibility to infection (33).

Daily urine volume increases by 25% due to increased renal perfusion and
hyperfiltration, nocturia and frequent urination may be observed. Renal clearance
of creatinine increases due to increased GFR in pregnancy. Creatinine levels
decrease between 0.7 and 0.5 mg/dL on average, and urea and uric acid levels
also decrease (32). Due to decreased tubular reabsorption and increased GFR in
pregnant women, glycosuria may be normal up to 150 mg/dL without a diabetic
condition. It also increases urinary protein and albumin excretion. Proteinuria up
to an upper limit of 300 mg proteinuria or 30 mg albuminuria in a 24-hour period
is considered physiologic (34). From the second trimester onwards, bladder
pressure increases and bladder capacity decreases (35).

2.7. Musculoskeletal System

A bone structure that is more resistant to the bending forces and biomechanical
stresses required to support the developing fetus is needed. There is a change in
the micro-architectural structure of the bones without a change in their mass. A
characteristic progressive lordosis develops during pregnancy (1).

Exaggerated lordosis of the waist, forward flexion of the neck and downward
movement of the shoulders occur and cause traction on the median and ulnar
nerves. It may cause symptoms confused with carpal tunnel syndrome (22).

Changes in relaxin, estrogen and progesterone hormone levels lead to
increased elasticity of connective tissue (36). Significant enlargement of the
pubic symphysis occurs between 28 and 32 weeks and its width may increase
from3to4 mmto 7.7 to 7.9 mm (26).
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Effects of Pregnancy on the Pelvic Floor:

Many changes occur in pelvic formations during pregnancy. With the effect
of increasing progesterone, enlargement is observed in the joints, especially in
the symphysis pubis. With this enlargement, mobility increases to help delivery
and pelvic joint disability occurs (37).

In the second trimester, the load on the pelvic muscles increases with the
growing fetus (38). Laxity is most common in this period. Pelvic floor muscles
weaken. Bladder neck mobility increases with weakening of the muscles and
causes incontinence (39).

Weight Gain During Pregnancy:

The average weight gain during pregnancy is 12.5 kg. Weight gain during
pregnancy is due to fetus, placenta, uterus, amniotic fluid, increase in maternal
blood volume, breast growth, increase in maternal adipose tissue and increase in
extravascular fluid. In a pregnant woman with an average weight gain, products
of conception (placenta, fetus, amniotic fluid) account for approximately 35% of
the total weight gained (40).

The recommendations of the Institute of Medicine (IOM) for total
recommended weight gain during pregnancy are shown in Table 1 (41).

Pain in Pregnancy:

Pain sensation is defined by the International Association for the Study of Pain
as “an emotional and unpleasant experience that may or may not be associated
with actual or potential tissue damage and is also related to the individual's
experiences” (42). With the progression of pregnancy, the load on the joints
increases with the growth of the fetus and the change in the center of gravity, and
injuries related to the musculoskeletal system become more frequent. Pre-existing
musculoskeletal disorders such as rheumatoid arthritis and scoliosis may also
increase during pregnancy (43).

Musculoskeletal findings are most prominent in the third trimester (44). In the
study conducted by Kesikburun et al. low back pain was the most common
complaint. In the third trimester, an increase in hand-wrist, neck, back, waist, hip,
knee and ankle-foot pain was observed most frequently in pregnant women (45).
Low back pain affects an average of 50-70% of pregnant women (46-48).
Pregnant women who experience pain during pregnancy are more likely to
experience pain in their next pregnancy. Low back pain may radiate to the hip,
leg and foot (46,49,50). Low back and pelvic pain may be severe enough to cause
loss of labor, disrupt sleep quality and even limit daily activities (51-54).
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Changing posture, increased lordosis, inadequate neuromuscular function and
vascular changes during pregnancy lead to impaired metabolic nutrition in the
lumbar region and low back and pelvic pain (50,55). Although low back and
pelvic pain in pregnancy is most common between the 4th and 7th months, it can
occur at any time(56).

In pregnancy, joint pain is very common with hormonal changes and
anatomical changes (87). The pain is usually unilateral, but pain may occur on
both sides. Cutaneous branches of the nerves may be stretched due to abdominal
tension during pregnancy (58). The iliohypogastric, genitofemoral and lateral
femoral cutaneous nerves may also be compressed with increased tension. It may
cause pain in the buttocks, labia and thighs (59). Fluid retention and peripheral
edema increase in pregnancy. Carpal tunnel syndrome and tarsal tunnel syndrome
are commonly observed (60). 20-80% of pregnant women complain of pain
arising from dysfunction of the sacroiliac joint that may radiate to the lower back,
hip, groin and all lower extremities (61,62).

Thoracic kyphosis increases in pregnant women. As the thoracic cage expands
anteriorly and laterally, the load on the costavertebral and costatransverse joints
increases. Increased weight in the breasts also increases the thoracic load (63,64).
Pain occurs in the costovertebral joints with mechanical effect as a result of
expansion of the thorax secondary to changes in the respiratory system (65).
Another source of pain in pregnancy is the hips. Vullo et al. reported that 34% of
pregnant women experienced hip pain with mechanical load on the hips (66,67).
Sciatic pain, caused by compression of the sciatic nerve, may accompany low
back pain and sacroiliac dysfunction, or may occur alone. Pregnhancy-related
pelvic girdle pain is one of the symptoms seen during pregnancy. It affects the
pregnant woman physically, psychologically and socioeco (68).
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1. Introduction

Female patients frequently present to the emergency department with acute or
subacute gynecologic symptoms. As clinical symptoms are often non-specific
and physical examination findings may be limited in such cases, imaging
modalities are critical for accurate and rapid diagnosis. Ultrasonography (USG)
is widely used as a noninvasive first-line imaging modality and can rapidly detect
many gynecologic and obstetric pathologies. Doppler USG provides real-time
information on anatomical structures and blood vessels to guide needle
placement, particularly during interstitial brachytherapy (Tonolini et al., 2019).

Magnetic resonance imaging (MRI) plays an important role in determining
treatment plans and options, especially for malignant gynecologic pathologies.
Its high soft tissue contrast and multiplanar imaging capability facilitate
differential diagnosis. Dual-energy computed tomography (CT) is an innovative
technology that improves diagnostic accuracy by simultaneously providing data
from two different energy spectra (Foti et al., 2019). Furthermore, new
techniques, such as molecular imaging and narrow-band imaging, offer advanced
diagnostic possibilities in various clinical scenarios (Franco et al., 2023).

Adnexal pathologies, a frequent focus in gynecological emergencies, are
generally categorized into three main groups: hemorrhagic conditions,
pathologies associated with adnexal tumors, and infectious conditions.
Hemorrhagic conditions include hemorrhagic ovarian cysts and ectopic
pregnancies, whereas tumor-related pathologies include adnexal torsion and
tumor rupture. Among infectious conditions, pelvic inflammatory diseases are
particularly notable (Okazaki et al. 2022). Similarly, acute uterine pathologies are
classified into two primary categories: acute complications of uterine fibroids and
conditions leading to acute uterine bleeding. Acute fibroid complications include
red degeneration, subserosal fibroid torsion, and uterine torsion, and acute uterine
bleeding is commonly caused by retained products of conception and uterine
arteriovenous malformations (Gopireddy et al., 2022).

Prompt and accurate diagnosis is important to prevent infertility and
potentially life-threatening complications. USG is usually the first choice;
however, in cases where the diagnosis remains unclear, CT and MRI provide
additional information to support differential diagnosis. MRI provides a highly
accurate differential diagnosis, especially in complex cases such as adnexal
masses and leiomyomas (Shetty, 2023).

Artificial intelligence (Al) is increasingly used in gynecologic imaging. Al
algorithms facilitate image analysis, quality assurance, and automation processes.
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These technologies have the potential to improve diagnostic accuracy in
repetitive tasks, such as USG (Lei et al., 2021). Moreover, Al-based applications
in CT and MRI data support clinical decision-making processes by enriching
image analytics (Paudyal et al., 2023). Radiologists play a vital role in the
diagnosis and management of gynecologic emergencies. The effective use of
imaging modalities increases diagnostic accuracy and facilitates the
implementation of appropriate treatment approaches.

2. Ultrasonography (USG)

USG is widely regarded as the first-line imaging modality for women
presenting with pelvic pain, whether acute or chronic, owing to its ability to
rapidly and effectively diagnose a wide range of gynecologic and obstetric
conditions. However, pelvic pain often presents diagnostic challenges, as it can
overlap with symptoms associated with gynecologic, gastrointestinal, and
genitourinary pathologies. This overlap can complicate clinical evaluation,
necessitating the use of additional imaging modalities, such as MRI or CT, in
cases where USG results are inconclusive. This is particularly important in
pregnant patients, where accurate and noninvasive diagnostic methods are crucial
(Foti et al., 2019).

Gynecologic advancements in imaging have significantly impacted clinical
outcomes, particularly in brachial therapy for cervical cancer. The incorporation
of MRI into brachytherapy protocols has markedly improved the accuracy of
implant placement, enhanced local tumor control, and reduced associated
toxicity. Despite these advancements, global disparities in the access to advanced
imaging modalities have persisted. Affordable and portable imaging techniques
are urgently required to address these inequities. USG, which is already a
standard imaging modality in prostate cancer brachytherapy, is a cost-effective
and accessible alternative; however, its application in gynecologic brachytherapy
remains limited (Mohsen & Auda, 2024).

Concerns regarding the potential thermal and mechanical effects of USG on
embryonic and fetal development have been a topic of discussion. Advances in
USG technology in recent years have significantly improved imaging quality,
making it an indispensable tool for the primary diagnosis of gynecologic cancers,
evaluation of tumor extension, and monitoring treatment responses. When
performed by experienced sonographers, USG is both safe and reliable, and offers
critical insights into disease progression and therapeutic efficacy (Shetty, 2023).

Doppler USG, a specialized application of USG, plays an essential role in
guiding needle placement during gynecological brachytherapy by providing real-
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time visualization of anatomical structures and vascular systems. While its high
sensitivity to macro- and microvascular flow offers substantial advantages in
assessing pelvic organs and pregnancy, it is recommended that Doppler USG
usage in the first trimester be minimized and limited to the shortest duration
necessary to mitigate any potential risks to embryonic or fetal health (Cortellaro
etal., 2019).

Both contrast-enhanced and non-contrast-enhanced Doppler USG have
proven to be highly valuable in differentiating benign from malignant lesions,
underscoring their utility in modern gynecological and obstetric practice.
Emerging ultrasonographic techniques are anticipated to further enhance
diagnostic accuracy and clinical decision-making in this field (Franco et al.,
2023). Among these, transvaginal color Doppler USG is particularly notable for
its role in the detection and diagnosis of recurrent pelvic tumors associated with
chronic pain. When combined with transvaginal grayscale USG, it provides a
comprehensive imaging approach, offering superior sensitivity and specificity for
the evaluation of recurrent or complex lesions (Basta Nikolic et al., 2021).

3. Transvaginal Ultrasonography (TVUS)

TVUS plays a pivotal role in the evaluation and management of ovarian
abnormalities owing to its high diagnostic accuracy and noninvasive nature. A
large-scale study conducted within the University of Kentucky Ovarian Cancer
Screening Program assessed the prevalence, incidence, persistence, and
resolution of ovarian abnormalities using serial TVUS. This study involved
39,337 women and included 221,576 TVUS examinations, with 81% of the
participants having normal results and 17% demonstrating abnormal findings.
Notably, ovarian cysts were observed more frequently in premenopausal women,
with a prevalence of 35% and an incidence of 15%, compared to a prevalence of
17% and an incidence of 8% in postmenopausal women. Among the abnormal
findings, 63% resolved spontaneously in subsequent TVUS evaluations, while
10% of the initially normal cases developed abnormalities during follow-up.
Abnormalities were categorized as single-chamber cysts (11.5%), septate cysts
(9.8%), cysts containing solid areas (7.1%), and solid masses (1.8%). Surgical
intervention was required in 557 participants, of whom 85 were diagnosed with
malignant conditions and 472 with benign findings. The study highlighted that a
serial approach to TVUS increased the positive predictive value from 8% to 25%,
underscoring its role in improving diagnostic precision and reducing false-
positive results (Wang et al., 2013).
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In a separate investigation evaluating gynecological pathologies in subfertile
women, 1,558 women who underwent TVUS were examined. Pathologies were
identified in 69.7% of the participants, with the most common findings being
uterine fibroids (26.3%), polycystic ovaries (23.3%), endometriosis (11.4%), and
benign ovarian cysts (7.8%). Among these, 76.6% of cases presented with a
single pathology, whereas 23.4% demonstrated multiple abnormalities. The study
emphasized the effectiveness of TVUS as a primary diagnostic tool for
identifying gynecological pathologies in the subfertility population, enabling
rapid and accurate detection of underlying conditions (Foo et al., 2021).

The diagnostic performance of the Ovarian-Adnexal Report Data System (O-
RADS), a classification system for ovarian masses, was examined through a
systematic review and meta-analysis. This analysis, encompassing 11 studies and
4,634 masses, demonstrated that the O-RADS achieved a sensitivity of 97% and
a specificity of 77%. The system facilitated differentiation between benign and
malignant lesions, significantly reducing unnecessary surgical interventions. The
findings underscore the ability of TVUS, combined with standardized systems
such as O-RADS, to enhance diagnostic accuracy while maintaining a
noninvasive approach (Vara et al., 2022).

Another study explored the use of TVUS-guided aspiration as a minimally
invasive alternative to surgery for simple ovarian cysts. Among 84
premenopausal and postmenopausal women treated with this technique, cyst
recurrence was observed in 20.2%. Despite this, the method effectively reduced
the need for surgical intervention. Additionally, TVUS demonstrated 100%
diagnostic accuracy in evaluating the malignant potential of ovarian cysts, further
establishing its reliability in clinical practice (Kostrzewa et al., 2019).

Collectively, these studies highlight the indispensable role of TVUS in
gynecological evaluation. Its application in serial imaging provides high accuracy
in identifying ovarian abnormalities and differentiating benign from malignant
conditions. This approach not only reduces the need for surgical interventions but
also enhances diagnostic performance, particularly in subfertility populations and
high-risk groups. As a noninvasive, cost-effective, and reliable modality, TVUS
remains integral to the comprehensive management of gynecological pathologies.

4. Magnetic Resonance Imaging (MRI)

MRI plays a pivotal role in the management of gynecological malignancies,
encompassing diagnosis, staging, treatment planning, and follow-up. Its
importance has grown with advancements in imaging protocols, enabling precise
disease evaluation and aiding in the selection of appropriate therapeutic
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strategies. The role of MRI in endometrial cancer has been extensively evaluated
in a study highlighting the value of multiparametric MRI protocols, including T2-
weighted imaging, diffusion-weighted imaging (DWI), and contrast-enhanced
imaging. These protocols have been shown to effectively assess critical
prognostic factors such as the depth of myometrial invasion, cervical invasion,
and lymph node status. Furthermore, MRI has been recognised as a valuable tool
for fertility-preservation approaches and as a guidance mechanism in patients
who are unable to undergo surgery (Maheshwari et al., 2022).

The utility of MRI in cervical cancer staging is widely acknowledged.
According to Otero-Garcia et al., MRI offers high sensitivity and specificity in
evaluating prognostic indicators, such as tumor size, parametrial invasion, and
pelvic sidewall involvement, consistent with the revised 2018 FIGO staging
system. Importantly, its negative predictive value in excluding parametrial
invasion is critical for determining whether patients are suitable candidates for
surgery or chemotherapy, thereby influencing treatment pathways (Otero-Garcia
etal., 2019).

In ovarian cancer, MRI has been proven to be instrumental in assessing the
extent and location of peritoneal spread, thereby aiding decisions regarding
cytoreductive surgery versus neoadjuvant chemotherapy. This application, as
noted in previous research, is particularly effective with advanced techniques,
such as diffusion-weighted imaging (DWI) and dynamic contrast-enhanced
imaging (DCE-MRI). These modalities provide insights into the biological
behavior of ovarian tumors, directly affecting treatment decisions and patient
outcomes (Kido, 2020). The role of MRI extends to the evaluation of recurrent
gynecological malignancies. Functional MRI techniques, including DWI and
DCE-MRI, have demonstrated utility in monitoring treatment responses and
identifying local recurrences in endometrial and cervical cancer. These
techniques enable precise mapping of pelvic diseases and assessment of treatment
eligibility, as emphasized in studies examining recurrent cancer scenarios (De
Muzio et al., 2023).

Collectively, these studies underscore the indispensable role of MRI in the
comprehensive management of gynecological cancers. By facilitating detailed
evaluation of both local and distant disease spread, MRI not only guides
therapeutic decisions but also contributes to improved long-term outcomes. Its
integration into multidisciplinary oncology teams reinforces its position as a
cornerstone in the care of patients with gynecologic malignancies.
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5. Computed Tomography (CT)

CT plays a critical role in gynecologic imaging, particularly in cases where
USG findings are inconclusive or when the lesion is extensive. In a study
evaluating the diagnostic performance of CT in gynecologic emergencies, it was
demonstrated that CT effectively identifies acute conditions, such as hemorrhagic
ovarian cysts, adnexal torsion, pelvic inflammatory diseases, and cystic
adenomyosis. Multidetector CT is frequently utilized in women of reproductive
age, providing rapid and accurate diagnostic capabilities that are essential for
effective treatment planning in cases of pelvic pain (Foti et al., 2019).

Advanced CT techniques, such as dual-energy CT (DECT), have been shown
to significantly enhance diagnostic performance. Research has demonstrated that
DECT improves the ability to differentiate between primary tumors and simple
cystic lesions, as well as increases the detection rate of metastatic lesions,
particularly in the liver and musculoskeletal system. These findings underscore
the growing importance of DECT in the management of gynecological
malignancies, offering more precise and comprehensive diagnostic results
(Benveniste et al., 2020; Lee & Atri, 2019).

A meta-analysis further highlighted the role of CT in diagnosing acute pelvic
inflammatory diseases, reporting 79% sensitivity and 99% specificity when using
contrast-enhanced CT. This study emphasized that CT is a valuable alternative to
invasive diagnostic methods, such as gynecological examination or laparoscopy,
especially when standardized diagnostic criteria are applied. This finding
reinforces its utility in both emergency and routine clinical settings (Okazaki et
al. 2022).

The importance of CT in cervical cancer staging is widely acknowledged. It
is particularly effective in identifying pelvic and para-aortic lymph node
metastases and provides high accuracy in detecting distant metastases. These
capabilities make CT indispensable in treatment planning for advanced cervical
cancers. Furthermore, combining CT with transvaginal USG and MRI has been
recommended to improve diagnostic accuracy and ensure comprehensive
evaluation (Fischerova et al., 2024).

These studies collectively highlight the indispensable role of CT in the
diagnosis and management of acute and chronic gynecological conditions. The
integration of advanced technologies, such as dual-energy CT, enhances
diagnostic precision, reduces the need for invasive procedures, and accelerates
clinical decision making. As a rapid, accessible, and effective diagnostic tool, CT
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continues to be a cornerstone for the evaluation of gynaecologic emergencies and
malignancies.

6. Positron Emission Tomography (PET)

PET plays a vital role in the management of gynecological malignancies,
enabling the integration of metabolic and anatomical data for accurate diagnosis,
staging, restaging, treatment planning, and follow-up. Fluorodeoxyglucose
(FDG)-PET/CT is a standardized imaging method widely used in this context,
offering high sensitivity for the detection and assessment of malignancies
(Dejanovic et al., 2021).

Despite its high sensitivity, the specificity of FDG-PET/CT can be limited
owing to benign inflammatory processes and physiological variations. Hormonal
factors, such as those influenced by the menstrual cycle and menopausal status,
can alter FDG uptake and potentially lead to false-positive results. These findings
underscore the importance of considering the clinical context when interpreting
FDG-PET/CT findings to ensure diagnostic accuracy (Dejanovic et al., 2021).

The integration of FDG-PET with MRI has demonstrated enhanced diagnostic
accuracy in gynecological cancers. Systematic reviews have indicated that FDG-
PET/MRI outperforms PET/CT in evaluating endometrial, cervical, and ovarian
cancers (Nguyen et al., 2020). FDG-PET/MRI is particularly effective for lymph
node staging and tumor risk stratification. Additionally, its lower radiation
exposure makes it a preferred option for younger patients who require repeat
imaging (Nguyen et al., 2020).

FDG-PET/CT is superior to conventional imaging modalities for lymph node
staging and distant metastasis detection. Studies have reported that this modality
leads to changes in treatment plans in approximately 23% of cases, offering more
precise guidance for therapeutic interventions. Its high negative predictive value
(83.3%) for evaluating suspicious lymph nodes further enhances its utility in
clinical decision-making (Al-lbraheem et al., 2019).

The relationship between glucose metabolism and tumor aggressiveness in
gynecological cancers is well established. FDG-PET/CT has demonstrated that
poorly differentiated tumors with higher glucose uptake exhibit more aggressive
biological behavior. In endometrial cancer, the strong correlation between
glucose consumption and tumor grade highlights the prognostic value of FDG-
PET/CT in assessing disease aggressiveness and guiding management strategies
(Mititelu et al.).
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These findings underscore the critical role of molecular imaging modalities,
particularly FDG-PET/CT and FDG-PET/MRI, in the diagnosis and management
of gynecological malignancies. By integrating metabolic and anatomical data,
these advanced imaging techniques can improve diagnostic accuracy, optimize
treatment planning, minimize unnecessary interventions, and enhance patient
outcomes. The ability of these methods to provide detailed insights into tumor
biology and staging makes them indispensable tools in modern oncological
practice (Virarkar et al., 2020).

A meta-analysis evaluated the diagnostic performance of FDG-PET/CT and
FDG-PET/MRI for gynecologic malignancies. The study demonstrated that
PET/MRI had a higher patient-specific sensitivity than PET/CT (73.3% vs.
62.6%), although the difference was not statistically significant. Additionally,
PET/MRI showed superior accuracy on a lesion-by-lesion basis and offered better
classification of malignancies owing to its enhanced soft tissue contrast (Virarkar
etal., 2020).

The staging of primary tumors, lymph node involvement, and recurrence
evaluation in gynecologic cancers have significantly improved with FDG-
PET/MRI. Studies have highlighted its superior diagnostic accuracy compared to
FDG-PET/CT. Furthermore, its lower radiation dose makes it particularly
advantageous for younger patients and those requiring long-term follow-up
(Nguyen et al., 2020).

PET/MRI has been shown to be highly effective in detecting metastases,
mapping recurrences, and assessing treatment responses. This method provides a
superior evaluation of local tumor spread and lymph node involvement.
Additionally, PET/MRI demonstrates high accuracy in distinguishing between
benign and malignant tissues, underscoring its clinical utility in gynecological
malignancies (Tarcha et al., 2023).

The roles of FDG-PET/CT and FDG-PET/MRI in the management of
endometrial, cervical, and ovarian cancers have been comprehensively reviewed.
Both modalities are recognized for their value in staging and prognostication.
However, PET/MRI is emphasized as a safer option owing to its lower radiation
exposure, which is particularly beneficial for pediatric and young female patients
(Allahqoli et al., 2023).

The advantages of PET/MRI in diagnostic accuracy, treatment planning, and
patient management are well documented in gynecologic oncology. This
modality provides lower radiation exposure, superior soft-tissue resolution, and
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higher diagnostic accuracy than PET/CT. These features establish PET/MRI as
an indispensable tool in the modern management of gynecological cancers.

7. Narrow Band Imaging (NBI)

NBI is emerging as a valuable tool in gynecological endoscopy, particularly
for the diagnosis of conditions such as endometrial lesions and endometriosis. By
filtering light into narrow bands, NBI enhances the visualization of mucosal
microstructures and capillaries, thereby increasing the detection rate of lesions.
A systematic review demonstrated that NBI improves the specificity and
sensitivity of hysteroscopy, laparoscopy, and colposcopy for detecting malignant
and premalignant lesions. This review highlighted that NBI offers better
diagnostic performance than conventional white-light endoscopy for endometrial
and cervical lesions. However, the high cost of NBI equipment and the need for
experienced personnel are significant barriers to its widespread clinical adoption
(Peitsidis et al., 2022).

In the context of endometriosis, a meta-analysis reported that laparoscopic
NBI provides higher diagnostic accuracy than conventional white-light imaging.
NBI has been shown to identify lesions that are often missed during white-light
imaging, thus enabling a more comprehensive evaluation of endometriosis.
Despite these promising findings, the long-term impact of NBI on clinical
outcomes and patient management remains unclear, emphasizing the need for
further research in this area (Maheux-Lacroix et al., 2020).

Training programs specifically designed for NBI-guided hysteroscopy have
been shown to improve diagnostic accuracy. A study evaluating both experienced
and inexperienced hysteroscopists revealed significant improvements in the
detection of malignant endometrial lesions using NBI. Interestingly, a study
found that experienced clinicians adapted to this technology with a relatively
shorter learning curve, suggesting that expertise plays a crucial role in optimizing
the benefits of NBI (Wang et al., 2020).

The use of NBI in endometriosis surgery has also been investigated. Clinical
studies have reported that NBI enhances lesion detection rates when compared to
three-dimensional (3D) white-light imaging and near-infrared imaging with
indocyanine green (NIR-ICG). While NBI alone improves histological accuracy,
particularly for pelvic lesions, combining it with 3D white-light imaging yields
the best results. This combined approach underscores the complementary role of
NBI in enhancing surgical outcomes in endometriosis (Lier et al., 2020).
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The potential of NBI to improve the diagnostic accuracy of gynecologic
endoscopy is well documented. By offering superior visualization of
microstructures, it enables early and accurate detection of lesions, which is
crucial for patient outcomes. However, NBI remains in the early stages of clinical
application and requires support from larger randomized controlled trials to
validate its efficacy. In addition to the need for robust evidence, the high cost of
NBI systems and the steep learning curve of clinicians are significant limitations
that currently restrict their widespread adoption in routine practice.

These findings highlight both the promise and challenges associated with NBI
in gynecologic endoscopy. With ongoing advancements in technology and
increasing clinical experience, NBI has the potential to become a cornerstone
technique for the diagnosis and management of gynecologic conditions.

8. Conclusions

Imaging modalities are indispensable in the diagnosis, staging, and treatment
planning of gynecological cancers, providing critical insights that optimize
therapeutic strategies such as surgery, radiotherapy, and chemotherapy. Among
these, MRI and FDG-PET/CT have complementary roles in clinical practice.
These advanced imaging tools not only assess local and systemic disease spread
but also contribute significantly to prognostication. The integration of artificial
intelligence (Al) into imaging technologies has revolutionized this field by
enabling faster and more precise evaluations.

MRI, renowned for its superior soft-tissue resolution, is considered the gold
standard for local tumor staging in gynecologic oncology. In endometrial
carcinoma, MRI plays a pivotal role in assessing myometrial invasion depth,
cervical stromal involvement, and potential lymph node metastasis, which are
key factors in surgical planning and the identification of high-risk patients.
Conversely, FDG-PET/CT excels in the noninvasive detection of distant
metastases and radiotherapy planning. It is particularly effective in determining
tumor size and location in cervical cancer and resolving ambiguous imaging
findings in ovarian cancer, especially when associated with elevated CA-125
levels (Nguyen et al., 2020).

USG, the first-line imaging modality for women presenting with acute or
chronic pelvic pain, remains the cornerstone of gynecologic imaging. It is highly
effective in diagnosing emergencies, such as hemorrhagic ovarian cysts, pelvic
inflammatory diseases, and adnexal torsion. Doppler USG further enhances
diagnostic capabilities by enabling real-time vascular assessment and guiding
needle placement in procedures such as gynecologic interstitial brachytherapy.
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Recent advancements in Al-powered ultrasound technologies have facilitated
automated image interpretation and quality assurance, streamlining repetitive
tasks, and improving efficiency (Maheshwari et al., 2022).

DECT offers a novel approach by simultaneously acquiring datasets of two
distinct photon spectra, thereby enhancing the tissue composition analysis. This
innovation improves the differentiation between malignant and benign lesions
with high sensitivity for detecting primary and metastatic ovarian cancers.
Furthermore, DECT provides significant advantages in evaluating liver and
musculoskeletal metastases, making it a valuable tool for comprehensive cancer
staging (Lee & Atri, 2019).

Molecular imaging has emerged as a transformative field in gynecological
oncology, offering advanced diagnostic and therapeutic monitoring capabilities.
FDG-PET/CT integrates metabolic and anatomical data to enhance staging
accuracy, whereas newer technologies, such as PET/MR, combine low radiation
exposure with superior tissue contrast. Molecular imaging also plays a crucial
role in assessing treatment responses and evaluating minimally invasive surgical
options (Virarkar et al., 2020).

NBI, which uses filtered light to enhance the visualization of mucosal
microstructures and capillary networks, has shown promise in improving
diagnostic accuracy, particularly in laparoscopy and hysteroscopy, for detecting
endometrial lesions and endometriosis. However, its widespread adoption is
limited by cost and the need for specialized training (Peitsidis et al., 2022).

In conclusion, advanced imaging modalities, such as MRI, FDG-PET/CT,
DECT, USG, and NBI, have become integral to the management of gynecological
cancers, reducing reliance on invasive interventions and refining treatment
strategies. The incorporation of Al-enhanced imaging into clinical practice has
further increased diagnostic precision and facilitated personalized treatment
approaches. These technological advancements not only enhance clinical
outcomes but also improve the quality of life of patients with gynecologic
malignancies, underscoring their critical role in modern oncologic care.
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Introduction

Preterm birth, defined as delivery before 37 weeks of gestation, is a leading
cause of neonatal morbidity and mortality, accounting for approximately 13.4
million preterm births worldwide in 2020 (Ohuma et al., 2023). Complications of
prematurity claimed the lives of approximately 900,000 children in 2019, and
many survivors face long-term disabilities, including learning difficulties and
sensory impairments (Perin et al., 2022). Globally, preterm birth remains the
leading cause of death in children under 5 years of age, although three-quarters
of these deaths could be prevented with cost-effective interventions (WHO, May
2023). Among the multifactorial causes of preterm birth, intra-amniotic infection
is particularly significant in spontaneous preterm labour. Subclinical intra-
amniotic infections, in which microbes invade the amniotic cavity without
apparent symptoms, are increasingly seen as a significant cause of preterm birth.
These infections can trigger inflammatory pathways, leading to uterine
contractions, membrane rupture, and adverse neonatal outcomes. However,
diagnosing subclinical intra-amniotic infections remains challenging due to their
asymptomatic presentation and the limitations of traditional culture methods.
Recent advancements in molecular diagnostics have improved our ability to
detect these infections, uncovering greater microbial diversity and prevalence
than previously understood. This chapter explores findings from my thesis, which
investigated the rate of subclinical intra-amniotic infections in preterm labour and
evaluated the role of amniotic fluid analysis in diagnosing these infections,
emphasising its potential to enhance diagnostic accuracy and guide clinical
management.

2. Pathophysiology of preterm labour and the role of intra-amniotic
infection

Preterm birth, which can occur spontaneously or as a result of medical
indications such as infections or maternal-fetal complications, remains a major
contributor to neonatal morbidity and mortality. Subclinical intra-amniotic
infection is a significant etiological factor in spontaneous preterm labour, playing
a critical role in the initiation of the labour cascade (Goldenberg, Hauth, &
Andrews, 2000). These infections trigger an inflammatory response, leading to
the release of prostaglandins, cytokines such as interleukin-6 (IL-6) and tumour
necrosis factor-alpha (TNF-0), and other mediators that stimulate uterine
contractions, cervical ripening, and membrane rupture, ultimately precipitating
labour (Romero et al., 2006). Amniotic fluid analysis remains a cornerstone in
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diagnosing intra-amniotic infections with traditional methods, including
microbial culture, Gram staining, leukocyte count, glucose levels, and lactate
dehydrogenase (LDH) activity (Musilova et al., 2015; Romero, Espinoza,
Chaiworapongsa, & Kalache, 2002; Tita & Andrews, 2010). Emerging
biomarkers, particularly inflammatory proteins, offer promise for enhancing
diagnostic sensitivity and specificity. Advances in molecular and proteomic
techniques are paving the way for more accurate and timely identification of
subclinical infections. A multidisciplinary approach involving obstetricians,
microbiologists, and neonatologists is essential for optimising diagnostic
strategies and clinical outcomes. As diagnostic and therapeutic technologies
evolve, personalised approaches to amniotic fluid analysis may become the
standard of care, enabling more targeted management of preterm labour and
improving maternal and neonatal outcomes (Hobel, Dolan, Hindoyan, Zhong, &
Menon, 2019; Singh et al., 2020).

Diagnostic Approaches for Detecting Subclinical Intra-Amniotic
Infection

Bobbitt and Ledger were the first to identify a potential link between infection
in the amniotic fluid and preterm labour in 1978 (Bobitt & LEDGER, 1978).
Since then, extensive research has been conducted to explore the role of intra-
amniotic infection in preterm labour (Chafer-Pericas et al., 2015; Conde-
Agudelo, Papageorghiou, Kennedy, & Villar, 2011; Jung et al., 2021; Lee et al.,
2015; Liu, Liu, Zhang, Zhu, & Feng, 2017). Reported rates of intra-amniotic
infection in cases of preterm labour vary widely, ranging from 4% to 27%, as
documented in studies conducted between 1981 and 2021 (Jung et al., 2021,
Wallace & Herrick, 1981). These variations are primarily attributed to
differences in the study populations and microbiological techniques. Detecting
intra-amniotic infection remains a clinical challenge due to the late onset of overt
symptoms, such as fever, uterine tenderness, foul-smelling vaginal discharge, and
leukocytosis, which occur in only 12.5% of cases (Romero et al., 2014).
Consequently, amniotic fluid culture is regarded as the gold standard for
identifying microbial invasion. Additional diagnostic tests performed on amniotic
fluid, such as Gram staining, leukocyte counts, and glucose level measurements,
are commonly employed to improve diagnostic accuracy. Notably, most culture-
positive cases are subclinical, underscoring the importance of early detection.

Timely diagnosis and treatment of intra-amniotic infections are crucial due to
the heightened risks and complications faced by neonates born to mothers with
culture-positive amniotic fluid compared to those born to mothers with culture-
negative fluid. Culture-positive cases are also associated with increased
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resistance to tocolytic treatment and a higher likelihood of early membrane
rupture, further emphasising the clinical significance of effectively detecting and
managing intra-amniotic infections (Lee et al., 2015; Torricelli et al., 2011).

Amniocentesis and laboratory results in preterm labour

Transabdominal amniocentesis was performed on 40 pregnant women
diagnosed with preterm labor between 28 and 37 weeks of gestation. An average
of 10 mL of amniotic fluid was collected from each participant. Of this, 2 mL
was sent to the microbiology laboratory for Gram staining and culture, 2 mL to
the hematology laboratory for leukocyte count, and 5 mL to the biochemistry
laboratory for glucose level determination. Amniotic fluid cultures were
conducted under both aerobic and anaerobic conditions, with a positive culture
result observed in 5% of cases. Group B beta-hemolytic streptococci were
identified in one patient, and Peptostreptococcus species were isolated in another.
Gram staining was positive in both culture-positive cases. Amniotic fluid glucose
concentrations were significantly lower in patients with culture-positive amniotic
fluid compared to those with culture-negative results (p < 0.05). A glucose
threshold value of 15 mg/dL was identified. In the culture-positive group, one
patient had a glucose concentration of 15 mg/dL, while another had 16 mg/dL. In
contrast, within the culture-negative group, only one patient exhibited a glucose
level of 15 mg/dL, while 98% of patients had glucose levels exceeding 15 mg/dL.
Leukocytes were undetectable in the amniotic fluid of both culture-positive cases.
Furthermore, the efficacy of tocolysis was significantly reduced in culture-
positive cases, with a duration ranging from 2 to 8 hours, compared to 23t0 1,184
hours in culture-negative cases.

The study revealed that only 5% of women with preterm labour had culture-
positive infections. However, the observed biochemical alterations, particularly
the reduced glucose concentrations in infected cases, underscore the importance
of considering intra-amniotic infection as a potential contributor to preterm
labour. These findings emphasize the need for vigilance in diagnosing and
managing intra-amniotic infections, even in the absence of overt clinical signs.

Implications for Clinical Practice

The early detection of intra-amniotic infection has been a central focus of
research due to its significant role in the aetiology of preterm labour. In the
present study, the incidence of subclinical intra-amniotic infection in preterm
labour was 5% (2 out of 40 cases). Among the culture-positive cases, one sample
grew beta-haemolytic streptococcus under aerobic conditions, whereas the other
yielded Pepto streptococcus under anaerobic conditions. A limitation of our study

84



was the use of only aerobic and anaerobic culture media, which may have
restricted the detection of a broader range of microbial species. Romero et al.
(1989) reported a prevalence of 9.1% using culture-based methods (Romero et
al., 1989), whereas DiGiulio et al. found a higher prevalence of 15% using
combined molecular and culture techniques (DiGiulio et al., 2008). Yoon et al.
showed that intra-amniotic inflammation/infection complicates one-third of the
patients with preterm labour (32%). Recent studies have highlighted the
limitations of traditional culture methods in detecting intraamniotic infections
associated with preterm labour. Conventional culture methods often fail to detect
uncultivated or difficult-to-cultivate species, leading to underestimating infection
rates. Culture-independent molecular techniques, such as PCR and 16S rRNA
analysis, have identified additional bacterial species in culture-negative samples,
including Fusobacterium nucleatum and Leptotrichia spp. (Han, Shen, Chung,
Buhimschi, & Buhimschi, 2008). Recognising the role of subclinical infection in
preterm birth may lead to new approaches for preventing premature birth and its
associated complications (Gibbs, 2001). These findings emphasise the
importance of combining molecular and culture methods for more accurate
detection of intraamniotic infections and inflammation in preterm labour cases.

While amniotic fluid culture is considered the gold standard for confirming
intra-amniotic infection, its results can take up to 48 h, prompting efforts to
develop faster diagnostic methods. As a result, studies have focused on rapid
diagnostic tools, such as Gram staining of amniotic fluid, measuring glucose
levels in the fluid, and leukocyte counts.

Amniotic fluid glucose measurement is a simple and rapid diagnostic tool for
identifying intra-amniotic infections, particularly in preterm labour. Recent
studies have highlighted its potential utility as a biomarker. In our study, mean
amniotic fluid glucose levels were reported to be significantly lower in culture-
positive cases (15.5 mg/dL, range: 15-16 mg/dL) than in culture-negative cases
(52.4 mg/dL, range: 15-102 mg/dL). A threshold value of 15 mg/dL has been
suggested as the diagnostic cut-off for detecting intra-amniotic infection. The
literature supports the sensitivity of decreased amniotic fluid glucose levels in
identifying intrauterine infections. Some studies have emphasised that low
glucose levels are more sensitive than Gram staining for detecting microbial
invasion of the amniotic cavity (Ford & Genc, 2011; Zahorodnia, Bila, Antoniuk,
& Tymoschuk, 2023). Mynti et al. indicated that reduced glucose concentrations
are strongly associated with microbial invasion and histological chorioamnionitis
(Myntti et al., 2016). In pregnancies complicated by preterm prelabour rupture of
membranes (PPROM), amniotic fluid glucose levels have been shown to reliably
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differentiate between various inflammatory and infectious conditions
(Kacerovsky et al., 2020). In another study, a glucose level of 10 mg/dL was
found to be the optimal concentration for detecting intra-amniotic inflammation
in PPROM pregnancies. Additionally, cases of foetal infection have been shown
to have significantly reduced amniotic fluid glucose levels (Abehsera et al.,
2014). Collectively, these findings underscore the value of amniotic fluid glucose
as a diagnostic marker for intra-amniotic infection and inflammation in preterm
labour. By providing rapid and sensitive detection, this measure facilitates early
diagnosis and timely management, potentially improving maternal and neonatal
outcomes (Cobo et al., 2019; Kacerovsky et al., 2020).

Gram staining has proven to be a practical and rapid diagnostic method for
identifying intra-amniotic infection, particularly during preterm labour. In this
study, positive amniotic fluid cultures were observed in two out of 40 patients
who underwent amniocentesis, with Gram staining also yielding positive results
in both culture-positive cases. This concordance highlights the sensitivity of
Gram staining in detecting microbial presence, offering clinicians timely
diagnostic insights that are essential for early intervention. Unlike culture
methods, which require extended processing times, Gram staining delivers
prompt results, facilitating immediate clinical decision-making (Romero et al.,
2015). The diagnostic performance of Gram staining has been well documented
in the literature. Fan et al. reported a sensitivity of approximately 65% and a
specificity exceeding 99% for gram staining to detect intra-amniotic infection,
demonstrating it as a reliable diagnostic tool, especially in cases of preterm labour
with intact membranes (Fan, Liu, Yan, Peng, & Liu, 2020). This diagnostic utility
is especially significant for subclinical infections, which often present without
overt clinical symptoms.

When combined with additional diagnostic indicators, such as amniotic fluid
glucose levels and leukocyte counts, Gram staining significantly enhances the
precision of infection detection. Despite its high specificity, the potential for false
negatives warrants the use of Gram staining along with other biochemical tests to
ensure diagnostic accuracy. This integrative approach strengthens clinical
decision making, particularly in pregnancies at risk for preterm delivery, where
timely and accurate diagnosis is critical (Fan et al., 2020; Liu et al., 2017).

The presence of leukocytes in amniotic fluid as a marker for detecting
subclinical intra-amniotic infection remains a contentious topic in the literature.
In our study, leukocytes were not detected in two culture-positive cases. This
finding contrasts with some studies reporting an increased presence of leukocytes
in amniotic fluid in cases of preterm labour, particularly in preterm premature
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rupture of membranes (PPROM) (Galaz et al., 2020; Helmig et al., 2002). Galaz
et al. demonstrated that women with PPROM and positive amniotic fluid cultures
exhibited higher levels of total leukocytes, neutrophils, monocytes/macrophages,
and T cells. Helming et al. showed that neutrophil elastase (NE), a protease
released during neutrophil activation, was significantly increased in cases of
microbial invasion and preterm labour, while protective factors such as secretory
leukocyte protease inhibitor (SLPI) were decreased during these processes. The
researchers reported that this imbalance between inflammatory and anti-
inflammatory mediators promotes tissue remodelling, cervical maturation, and
membrane rupture, which are key events leading to preterm birth. Although intra-
amniotic leukocytosis is a valuable marker for infection and inflammation, its
diagnostic utility is enhanced when combined with other biomarkers such as
amniotic fluid glucose, interleukins, and tumour necrosis factor-alpha (TNF-
a)(Vrachnis et al., 2012). These findings underscore the importance of leukocytes
and inflammatory mediators in amniotic fluid as potential biomarkers for
detecting intra-amniotic infection and understanding the mechanisms underlying
preterm labour. However, the absence of leukocytes in some culture-positive
cases, as observed in our study, highlights the need for a multifaceted diagnostic
approach that includes other markers, such as biochemical and molecular
analyses, to improve diagnostic accuracy.

Tocolysis is widely employed to suppress preterm labour by inhibiting uterine
contractions; however, its effectiveness is often compromised in the presence of
intra-amniotic infections. In this study, all patients received intravenous ritodrine
for tocolysis following amniocentesis. The mean duration of tocolysis was
significantly shorter in culture-positive cases (5.00 & 4.243 hours) than in culture-
negative cases (263.763 + 301.902 hours, p < 0.001). These findings underscore
the influence of intra-amniotic infection on the limited efficacy of tocolytic
agents in such cases. This observation aligns with that of previous studies.
Torricelli et al. ( evaluated the relationship between inflammatory and infectious
risk factors, the response to prolonged tocolysis, and the timing of delivery in
women presenting with preterm labor. Their findings indicated that higher rates
of inflammatory and infectious risk factors were associated with delivery within
48 h of tocolysis, compared to those who delivered at least seven days after
tocolysis (Torricelli et al., 2011). Similarly, Yoon et al. analysed 206 cases of
preterm labour and found that the average duration of tocolysis was markedly
reduced in culture-positive patients (20 h) compared to culture-negative cases
(701 h). These results collectively highlight that intra-amniotic infection severely
limits the ability of tocolysis to delay delivery(Yoon et al., 2001).Consistent
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findings across studies suggest that intra-amniotic infection plays a pivotal role
in triggering uterine contractions and promoting labour, thereby diminishing the
efficacy of tocolytic interventions. Subclinical infections may exacerbate
inflammation and lead to biochemical changes in the uterus and fetal membranes,
which undermine the action of tocolytic agents. Thus, timely identification and
management of intra-amniotic infections are essential for optimising outcomes in
preterm labour. The use of tocolysis in such cases should be complemented with
targeted antimicrobial therapy and close monitoring to effectively address the
underlying infection and inflammation.

Conclusion

Understanding the role of subclinical intra-amniotic infection in preterm
labour has significant clinical implications.

e Early Diagnosis and Intervention: Accurate and early detection of
infection can guide clinical decision-making, including the use of
antibiotics and the timing of interventions such as delivery or
tocolysis.

¢ Infection Management: Clinicians should consider the possibility of
subclinical infection in cases of preterm labour, even in the absence
of clinical symptoms, and monitor amniotic fluid parameters
accordingly..

Further research is needed to refine diagnostic methods and optimise
treatment strategies. This chapter underscores the need for a comprehensive
approach to diagnosing and managing preterm labour, with careful attention to
the potential role of intra-amniotic infection.
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Tablo I: Maternal characteristics of cases undergoing amniocentesis

Culture-negative Culture-positive (n=2) P-value
(n=38)
Maternal age 17-36 22-26 p>0.05
Min-max 255+25 24+32
Mean+SD
Gravida 1-12 1-5 p>0.05
Min-max 25+0.38 3+15
Mean£SD
Parity 0-11 0-4 p>0.05
Min-max 1.3£0.9 20+1
Mean=SD
Gestational week 29-36 33-35 p>0.05
Min-max 336+3.1 34+£38
Mean=SD
Table 2. Laboratory characteristics of amniocentesis cases
Culture-negative Culture-positive P value
(n=38) (n=2)
Effect of tocoly- 23-118 2-8 p<0.001
sis(hour) 42.36+38 5+1.4
Min-max
Mean+SD
Amniotic fluid glu- 15-102 15-16 p<0.001
oS 52.4+21.75 15.5+0.25
level(mg/dl)
Min-max
Mean+SD
Glucose level,n(%) 1(2) 1(50) p<0.001
<15mg/dl 37(98) 1(50)
>15mg/dl
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1. Introduction

Female patients frequently present to the emergency department with acute or
subacute gynecologic symptoms. As clinical symptoms are often non-specific
and physical examination findings may be limited in such cases, imaging
modalities are critical for accurate and rapid diagnosis. Ultrasonography (USG)
is widely used as a noninvasive first-line imaging modality and can rapidly detect
many gynecologic and obstetric pathologies. Doppler USG provides real-time
information on anatomical structures and blood vessels to guide needle
placement, particularly during interstitial brachytherapy (Tonolini et al., 2019).

Magnetic resonance imaging (MRI) plays an important role in determining
treatment plans and options, especially for malignant gynecologic pathologies.
Its high soft tissue contrast and multiplanar imaging capability facilitate
differential diagnosis. Dual-energy computed tomography (CT) is an innovative
technology that improves diagnostic accuracy by simultaneously providing data
from two different energy spectra (Foti et al., 2019). Furthermore, new
techniques, such as molecular imaging and narrow-band imaging, offer advanced
diagnostic possibilities in various clinical scenarios (Franco et al., 2023).

Adnexal pathologies, a frequent focus in gynecological emergencies, are
generally categorized into three main groups: hemorrhagic conditions,
pathologies associated with adnexal tumors, and infectious conditions.
Hemorrhagic conditions include hemorrhagic ovarian cysts and ectopic
pregnancies, whereas tumor-related pathologies include adnexal torsion and
tumor rupture. Among infectious conditions, pelvic inflammatory diseases are
particularly notable (Okazaki et al. 2022). Similarly, acute uterine pathologies are
classified into two primary categories: acute complications of uterine fibroids and
conditions leading to acute uterine bleeding. Acute fibroid complications include
red degeneration, subserosal fibroid torsion, and uterine torsion, and acute uterine
bleeding is commonly caused by retained products of conception and uterine
arteriovenous malformations (Gopireddy et al., 2022).

Prompt and accurate diagnosis is important to prevent infertility and
potentially life-threatening complications. USG is usually the first choice;
however, in cases where the diagnosis remains unclear, CT and MRI provide
additional information to support differential diagnosis. MRI provides a highly
accurate differential diagnosis, especially in complex cases such as adnexal
masses and leiomyomas (Shetty, 2023).

Artificial intelligence (Al) is increasingly used in gynecologic imaging. Al
algorithms facilitate image analysis, quality assurance, and automation processes.

96



These technologies have the potential to improve diagnostic accuracy in
repetitive tasks, such as USG (Lei et al., 2021). Moreover, Al-based applications
in CT and MRI data support clinical decision-making processes by enriching
image analytics (Paudyal et al., 2023). Radiologists play a vital role in the
diagnosis and management of gynecologic emergencies. The effective use of
imaging modalities increases diagnostic accuracy and facilitates the
implementation of appropriate treatment approaches.

2. Ultrasonography (USG)

USG is widely regarded as the first-line imaging modality for women
presenting with pelvic pain, whether acute or chronic, owing to its ability to
rapidly and effectively diagnose a wide range of gynecologic and obstetric
conditions. However, pelvic pain often presents diagnostic challenges, as it can
overlap with symptoms associated with gynecologic, gastrointestinal, and
genitourinary pathologies. This overlap can complicate clinical evaluation,
necessitating the use of additional imaging modalities, such as MRI or CT, in
cases where USG results are inconclusive. This is particularly important in
pregnant patients, where accurate and noninvasive diagnostic methods are crucial
(Foti et al., 2019).

Gynecologic advancements in imaging have significantly impacted clinical
outcomes, particularly in brachial therapy for cervical cancer. The incorporation
of MRI into brachytherapy protocols has markedly improved the accuracy of
implant placement, enhanced local tumor control, and reduced associated
toxicity. Despite these advancements, global disparities in the access to advanced
imaging modalities have persisted. Affordable and portable imaging techniques
are urgently required to address these inequities. USG, which is already a
standard imaging modality in prostate cancer brachytherapy, is a cost-effective
and accessible alternative; however, its application in gynecologic brachytherapy
remains limited (Mohsen & Auda, 2024).

Concerns regarding the potential thermal and mechanical effects of USG on
embryonic and fetal development have been a topic of discussion. Advances in
USG technology in recent years have significantly improved imaging quality,
making it an indispensable tool for the primary diagnosis of gynecologic cancers,
evaluation of tumor extension, and monitoring treatment responses. When
performed by experienced sonographers, USG is both safe and reliable, and offers
critical insights into disease progression and therapeutic efficacy (Shetty, 2023).

Doppler USG, a specialized application of USG, plays an essential role in
guiding needle placement during gynecological brachytherapy by providing real-
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time visualization of anatomical structures and vascular systems. While its high
sensitivity to macro- and microvascular flow offers substantial advantages in
assessing pelvic organs and pregnancy, it is recommended that Doppler USG
usage in the first trimester be minimized and limited to the shortest duration
necessary to mitigate any potential risks to embryonic or fetal health (Cortellaro
etal., 2019).

Both contrast-enhanced and non-contrast-enhanced Doppler USG have
proven to be highly valuable in differentiating benign from malignant lesions,
underscoring their utility in modern gynecological and obstetric practice.
Emerging ultrasonographic techniques are anticipated to further enhance
diagnostic accuracy and clinical decision-making in this field (Franco et al.,
2023). Among these, transvaginal color Doppler USG is particularly notable for
its role in the detection and diagnosis of recurrent pelvic tumors associated with
chronic pain. When combined with transvaginal grayscale USG, it provides a
comprehensive imaging approach, offering superior sensitivity and specificity for
the evaluation of recurrent or complex lesions (Basta Nikolic et al., 2021).

3. Transvaginal Ultrasonography (TVUS)

TVUS plays a pivotal role in the evaluation and management of ovarian
abnormalities owing to its high diagnostic accuracy and noninvasive nature. A
large-scale study conducted within the University of Kentucky Ovarian Cancer
Screening Program assessed the prevalence, incidence, persistence, and
resolution of ovarian abnormalities using serial TVUS. This study involved
39,337 women and included 221,576 TVUS examinations, with 81% of the
participants having normal results and 17% demonstrating abnormal findings.
Notably, ovarian cysts were observed more frequently in premenopausal women,
with a prevalence of 35% and an incidence of 15%, compared to a prevalence of
17% and an incidence of 8% in postmenopausal women. Among the abnormal
findings, 63% resolved spontaneously in subsequent TVUS evaluations, while
10% of the initially normal cases developed abnormalities during follow-up.
Abnormalities were categorized as single-chamber cysts (11.5%), septate cysts
(9.8%), cysts containing solid areas (7.1%), and solid masses (1.8%). Surgical
intervention was required in 557 participants, of whom 85 were diagnosed with
malignant conditions and 472 with benign findings. The study highlighted that a
serial approach to TVUS increased the positive predictive value from 8% to 25%,
underscoring its role in improving diagnostic precision and reducing false-
positive results (Wang et al., 2013).
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In a separate investigation evaluating gynecological pathologies in subfertile
women, 1,558 women who underwent TVUS were examined. Pathologies were
identified in 69.7% of the participants, with the most common findings being
uterine fibroids (26.3%), polycystic ovaries (23.3%), endometriosis (11.4%), and
benign ovarian cysts (7.8%). Among these, 76.6% of cases presented with a
single pathology, whereas 23.4% demonstrated multiple abnormalities. The study
emphasized the effectiveness of TVUS as a primary diagnostic tool for
identifying gynecological pathologies in the subfertility population, enabling
rapid and accurate detection of underlying conditions (Foo et al., 2021).

The diagnostic performance of the Ovarian-Adnexal Report Data System (O-
RADS), a classification system for ovarian masses, was examined through a
systematic review and meta-analysis. This analysis, encompassing 11 studies and
4,634 masses, demonstrated that the O-RADS achieved a sensitivity of 97% and
a specificity of 77%. The system facilitated differentiation between benign and
malignant lesions, significantly reducing unnecessary surgical interventions. The
findings underscore the ability of TVUS, combined with standardized systems
such as O-RADS, to enhance diagnostic accuracy while maintaining a
noninvasive approach (Vara et al., 2022).

Another study explored the use of TVUS-guided aspiration as a minimally
invasive alternative to surgery for simple ovarian cysts. Among 84
premenopausal and postmenopausal women treated with this technique, cyst
recurrence was observed in 20.2%. Despite this, the method effectively reduced
the need for surgical intervention. Additionally, TVUS demonstrated 100%
diagnostic accuracy in evaluating the malignant potential of ovarian cysts, further
establishing its reliability in clinical practice (Kostrzewa et al., 2019).

Collectively, these studies highlight the indispensable role of TVUS in
gynecological evaluation. Its application in serial imaging provides high accuracy
in identifying ovarian abnormalities and differentiating benign from malignant
conditions. This approach not only reduces the need for surgical interventions but
also enhances diagnostic performance, particularly in subfertility populations and
high-risk groups. As a noninvasive, cost-effective, and reliable modality, TVUS
remains integral to the comprehensive management of gynecological pathologies.

4. Magnetic Resonance Imaging (MRI)

MRI plays a pivotal role in the management of gynecological malignancies,
encompassing diagnosis, staging, treatment planning, and follow-up. Its
importance has grown with advancements in imaging protocols, enabling precise
disease evaluation and aiding in the selection of appropriate therapeutic
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strategies. The role of MRI in endometrial cancer has been extensively evaluated
in a study highlighting the value of multiparametric MRI protocols, including T2-
weighted imaging, diffusion-weighted imaging (DWI), and contrast-enhanced
imaging. These protocols have been shown to effectively assess critical
prognostic factors such as the depth of myometrial invasion, cervical invasion,
and lymph node status. Furthermore, MRI has been recognised as a valuable tool
for fertility-preservation approaches and as a guidance mechanism in patients
who are unable to undergo surgery (Maheshwari et al., 2022).

The utility of MRI in cervical cancer staging is widely acknowledged.
According to Otero-Garcia et al., MRI offers high sensitivity and specificity in
evaluating prognostic indicators, such as tumor size, parametrial invasion, and
pelvic sidewall involvement, consistent with the revised 2018 FIGO staging
system. Importantly, its negative predictive value in excluding parametrial
invasion is critical for determining whether patients are suitable candidates for
surgery or chemotherapy, thereby influencing treatment pathways (Otero-Garcia
etal., 2019).

In ovarian cancer, MRI has been proven to be instrumental in assessing the
extent and location of peritoneal spread, thereby aiding decisions regarding
cytoreductive surgery versus neoadjuvant chemotherapy. This application, as
noted in previous research, is particularly effective with advanced techniques,
such as diffusion-weighted imaging (DWI) and dynamic contrast-enhanced
imaging (DCE-MRI). These modalities provide insights into the biological
behavior of ovarian tumors, directly affecting treatment decisions and patient
outcomes (Kido, 2020). The role of MRI extends to the evaluation of recurrent
gynecological malignancies. Functional MRI techniques, including DWI and
DCE-MRI, have demonstrated utility in monitoring treatment responses and
identifying local recurrences in endometrial and cervical cancer. These
techniques enable precise mapping of pelvic diseases and assessment of treatment
eligibility, as emphasized in studies examining recurrent cancer scenarios (De
Muzio et al., 2023).

Collectively, these studies underscore the indispensable role of MRI in the
comprehensive management of gynecological cancers. By facilitating detailed
evaluation of both local and distant disease spread, MRI not only guides
therapeutic decisions but also contributes to improved long-term outcomes. Its
integration into multidisciplinary oncology teams reinforces its position as a
cornerstone in the care of patients with gynecologic malignancies.
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5. Computed Tomography (CT)

CT plays a critical role in gynecologic imaging, particularly in cases where
USG findings are inconclusive or when the lesion is extensive. In a study
evaluating the diagnostic performance of CT in gynecologic emergencies, it was
demonstrated that CT effectively identifies acute conditions, such as hemorrhagic
ovarian cysts, adnexal torsion, pelvic inflammatory diseases, and cystic
adenomyosis. Multidetector CT is frequently utilized in women of reproductive
age, providing rapid and accurate diagnostic capabilities that are essential for
effective treatment planning in cases of pelvic pain (Foti et al., 2019).

Advanced CT techniques, such as dual-energy CT (DECT), have been shown
to significantly enhance diagnostic performance. Research has demonstrated that
DECT improves the ability to differentiate between primary tumors and simple
cystic lesions, as well as increases the detection rate of metastatic lesions,
particularly in the liver and musculoskeletal system. These findings underscore
the growing importance of DECT in the management of gynecological
malignancies, offering more precise and comprehensive diagnostic results
(Benveniste et al., 2020; Lee & Atri, 2019).

A meta-analysis further highlighted the role of CT in diagnosing acute pelvic
inflammatory diseases, reporting 79% sensitivity and 99% specificity when using
contrast-enhanced CT. This study emphasized that CT is a valuable alternative to
invasive diagnostic methods, such as gynecological examination or laparoscopy,
especially when standardized diagnostic criteria are applied. This finding
reinforces its utility in both emergency and routine clinical settings (Okazaki et
al. 2022).

The importance of CT in cervical cancer staging is widely acknowledged. It
is particularly effective in identifying pelvic and para-aortic lymph node
metastases and provides high accuracy in detecting distant metastases. These
capabilities make CT indispensable in treatment planning for advanced cervical
cancers. Furthermore, combining CT with transvaginal USG and MRI has been
recommended to improve diagnostic accuracy and ensure comprehensive
evaluation (Fischerova et al., 2024).

These studies collectively highlight the indispensable role of CT in the
diagnosis and management of acute and chronic gynecological conditions. The
integration of advanced technologies, such as dual-energy CT, enhances
diagnostic precision, reduces the need for invasive procedures, and accelerates
clinical decision making. As a rapid, accessible, and effective diagnostic tool, CT
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continues to be a cornerstone for the evaluation of gynaecologic emergencies and
malignancies.

6. Positron Emission Tomography (PET)

PET plays a vital role in the management of gynecological malignhancies,
enabling the integration of metabolic and anatomical data for accurate diagnosis,
staging, restaging, treatment planning, and follow-up. Fluorodeoxyglucose
(FDG)-PET/CT is a standardized imaging method widely used in this context,
offering high sensitivity for the detection and assessment of malignancies
(Dejanovic et al., 2021).

Despite its high sensitivity, the specificity of FDG-PET/CT can be limited
owing to benign inflammatory processes and physiological variations. Hormonal
factors, such as those influenced by the menstrual cycle and menopausal status,
can alter FDG uptake and potentially lead to false-positive results. These findings
underscore the importance of considering the clinical context when interpreting
FDG-PET/CT findings to ensure diagnostic accuracy (Dejanovic et al., 2021).

The integration of FDG-PET with MRI has demonstrated enhanced diagnostic
accuracy in gynecological cancers. Systematic reviews have indicated that FDG-
PET/MRI outperforms PET/CT in evaluating endometrial, cervical, and ovarian
cancers (Nguyen et al., 2020). FDG-PET/MRI is particularly effective for lymph
node staging and tumor risk stratification. Additionally, its lower radiation
exposure makes it a preferred option for younger patients who require repeat
imaging (Nguyen et al., 2020).

FDG-PET/CT is superior to conventional imaging modalities for lymph node
staging and distant metastasis detection. Studies have reported that this modality
leads to changes in treatment plans in approximately 23% of cases, offering more
precise guidance for therapeutic interventions. Its high negative predictive value
(83.3%) for evaluating suspicious lymph nodes further enhances its utility in
clinical decision-making (Al-lbraheem et al., 2019).

The relationship between glucose metabolism and tumor aggressiveness in
gynecological cancers is well established. FDG-PET/CT has demonstrated that
poorly differentiated tumors with higher glucose uptake exhibit more aggressive
biological behavior. In endometrial cancer, the strong correlation between
glucose consumption and tumor grade highlights the prognostic value of FDG-
PET/CT in assessing disease aggressiveness and guiding management strategies
(Mititelu et al.).
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These findings underscore the critical role of molecular imaging modalities,
particularly FDG-PET/CT and FDG-PET/MRI, in the diagnosis and management
of gynecological malignancies. By integrating metabolic and anatomical data,
these advanced imaging techniques can improve diagnostic accuracy, optimize
treatment planning, minimize unnecessary interventions, and enhance patient
outcomes. The ability of these methods to provide detailed insights into tumor
biology and staging makes them indispensable tools in modern oncological
practice (Virarkar et al., 2020).

A meta-analysis evaluated the diagnostic performance of FDG-PET/CT and
FDG-PET/MRI for gynecologic malignancies. The study demonstrated that
PET/MRI had a higher patient-specific sensitivity than PET/CT (73.3% vs.
62.6%), although the difference was not statistically significant. Additionally,
PET/MRI showed superior accuracy on a lesion-by-lesion basis and offered better
classification of malignancies owing to its enhanced soft tissue contrast (Virarkar
etal., 2020).

The staging of primary tumors, lymph node involvement, and recurrence
evaluation in gynecologic cancers have significantly improved with FDG-
PET/MRI. Studies have highlighted its superior diagnostic accuracy compared to
FDG-PET/CT. Furthermore, its lower radiation dose makes it particularly
advantageous for younger patients and those requiring long-term follow-up
(Nguyen et al., 2020).

PET/MRI has been shown to be highly effective in detecting metastases,
mapping recurrences, and assessing treatment responses. This method provides a
superior evaluation of local tumor spread and lymph node involvement.
Additionally, PET/MRI demonstrates high accuracy in distinguishing between
benign and malignant tissues, underscoring its clinical utility in gynecological
malignancies (Tarcha et al., 2023).

The roles of FDG-PET/CT and FDG-PET/MRI in the management of
endometrial, cervical, and ovarian cancers have been comprehensively reviewed.
Both modalities are recognized for their value in staging and prognostication.
However, PET/MRI is emphasized as a safer option owing to its lower radiation
exposure, which is particularly beneficial for pediatric and young female patients
(Allahqoli et al., 2023).

The advantages of PET/MRI in diagnostic accuracy, treatment planning, and
patient management are well documented in gynecologic oncology. This
modality provides lower radiation exposure, superior soft-tissue resolution, and
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higher diagnostic accuracy than PET/CT. These features establish PET/MRI as
an indispensable tool in the modern management of gynecological cancers.

7. Narrow Band Imaging (NBI)

NBI is emerging as a valuable tool in gynecological endoscopy, particularly
for the diagnosis of conditions such as endometrial lesions and endometriosis. By
filtering light into narrow bands, NBI enhances the visualization of mucosal
microstructures and capillaries, thereby increasing the detection rate of lesions.
A systematic review demonstrated that NBI improves the specificity and
sensitivity of hysteroscopy, laparoscopy, and colposcopy for detecting malignant
and premalignant lesions. This review highlighted that NBI offers better
diagnostic performance than conventional white-light endoscopy for endometrial
and cervical lesions. However, the high cost of NBI equipment and the need for
experienced personnel are significant barriers to its widespread clinical adoption
(Peitsidis et al., 2022).

In the context of endometriosis, a meta-analysis reported that laparoscopic
NBI provides higher diagnostic accuracy than conventional white-light imaging.
NBI has been shown to identify lesions that are often missed during white-light
imaging, thus enabling a more comprehensive evaluation of endometriosis.
Despite these promising findings, the long-term impact of NBI on clinical
outcomes and patient management remains unclear, emphasizing the need for
further research in this area (Maheux-Lacroix et al., 2020).

Training programs specifically designed for NBI-guided hysteroscopy have
been shown to improve diagnostic accuracy. A study evaluating both experienced
and inexperienced hysteroscopists revealed significant improvements in the
detection of malignant endometrial lesions using NBI. Interestingly, a study
found that experienced clinicians adapted to this technology with a relatively
shorter learning curve, suggesting that expertise plays a crucial role in optimizing
the benefits of NBI (Wang et al., 2020).

The use of NBI in endometriosis surgery has also been investigated. Clinical
studies have reported that NBI enhances lesion detection rates when compared to
three-dimensional (3D) white-light imaging and near-infrared imaging with
indocyanine green (NIR-ICG). While NBI alone improves histological accuracy,
particularly for pelvic lesions, combining it with 3D white-light imaging yields
the best results. This combined approach underscores the complementary role of
NBI in enhancing surgical outcomes in endometriosis (Lier et al., 2020).
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The potential of NBI to improve the diagnostic accuracy of gynecologic
endoscopy is well documented. By offering superior visualization of
microstructures, it enables early and accurate detection of lesions, which is
crucial for patient outcomes. However, NBI remains in the early stages of clinical
application and requires support from larger randomized controlled trials to
validate its efficacy. In addition to the need for robust evidence, the high cost of
NBI systems and the steep learning curve of clinicians are significant limitations
that currently restrict their widespread adoption in routine practice.

These findings highlight both the promise and challenges associated with NBI
in gynecologic endoscopy. With ongoing advancements in technology and
increasing clinical experience, NBI has the potential to become a cornerstone
technique for the diagnosis and management of gynecologic conditions.

8. Conclusions

Imaging modalities are indispensable in the diagnosis, staging, and treatment
planning of gynecological cancers, providing critical insights that optimize
therapeutic strategies such as surgery, radiotherapy, and chemotherapy. Among
these, MRI and FDG-PET/CT have complementary roles in clinical practice.
These advanced imaging tools not only assess local and systemic disease spread
but also contribute significantly to prognostication. The integration of artificial
intelligence (Al) into imaging technologies has revolutionized this field by
enabling faster and more precise evaluations.

MRI, renowned for its superior soft-tissue resolution, is considered the gold
standard for local tumor staging in gynecologic oncology. In endometrial
carcinoma, MRI plays a pivotal role in assessing myometrial invasion depth,
cervical stromal involvement, and potential lymph node metastasis, which are
key factors in surgical planning and the identification of high-risk patients.
Conversely, FDG-PET/CT excels in the noninvasive detection of distant
metastases and radiotherapy planning. It is particularly effective in determining
tumor size and location in cervical cancer and resolving ambiguous imaging
findings in ovarian cancer, especially when associated with elevated CA-125
levels (Nguyen et al., 2020).

USG, the first-line imaging modality for women presenting with acute or
chronic pelvic pain, remains the cornerstone of gynecologic imaging. It is highly
effective in diagnosing emergencies, such as hemorrhagic ovarian cysts, pelvic
inflammatory diseases, and adnexal torsion. Doppler USG further enhances
diagnostic capabilities by enabling real-time vascular assessment and guiding
needle placement in procedures such as gynecologic interstitial brachytherapy.
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Recent advancements in Al-powered ultrasound technologies have facilitated
automated image interpretation and quality assurance, streamlining repetitive
tasks, and improving efficiency (Maheshwari et al., 2022).

DECT offers a novel approach by simultaneously acquiring datasets of two
distinct photon spectra, thereby enhancing the tissue composition analysis. This
innovation improves the differentiation between malignant and benign lesions
with high sensitivity for detecting primary and metastatic ovarian cancers.
Furthermore, DECT provides significant advantages in evaluating liver and
musculoskeletal metastases, making it a valuable tool for comprehensive cancer
staging (Lee & Atri, 2019).

Molecular imaging has emerged as a transformative field in gynecological
oncology, offering advanced diagnostic and therapeutic monitoring capabilities.
FDG-PET/CT integrates metabolic and anatomical data to enhance staging
accuracy, whereas newer technologies, such as PET/MR, combine low radiation
exposure with superior tissue contrast. Molecular imaging also plays a crucial
role in assessing treatment responses and evaluating minimally invasive surgical
options (Virarkar et al., 2020).

NBI, which uses filtered light to enhance the visualization of mucosal
microstructures and capillary networks, has shown promise in improving
diagnostic accuracy, particularly in laparoscopy and hysteroscopy, for detecting
endometrial lesions and endometriosis. However, its widespread adoption is
limited by cost and the need for specialized training (Peitsidis et al., 2022).

In conclusion, advanced imaging modalities, such as MRI, FDG-PET/CT,
DECT, USG, and NBI, have become integral to the management of gynecological
cancers, reducing reliance on invasive interventions and refining treatment
strategies. The incorporation of Al-enhanced imaging into clinical practice has
further increased diagnostic precision and facilitated personalized treatment
approaches. These technological advancements not only enhance clinical
outcomes but also improve the quality of life of patients with gynecologic
malignancies, underscoring their critical role in modern oncologic care.
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Pelvic girdle pain has been known for centuries. Symphysis pubis
dysfunction was mentioned by Hippocrates in his “Dysjunctio Pelvica”
theory. In the 20th century, the first estimates of the frequency of pelvic
girdle pain in pregnancy were made. In Norway, Skajaa found that 31 out of
185 women (16.8%) had “painful loosening of the symphysis and sacroiliac
joints” at the end of pregnancy.

Pelvic girdle pain (PGP) is characterized by pain between the posterior
iliac crest and the gluteal fold, especially around the sacroiliac joints (S1J).
The pain may radiate posteriorly to the thigh and may be associated with or
separate from the symphysis pubis. The pain is intermittent and intermittent.
It has been shown that pain can be triggered by activities of daily living such
as standing, walking or sitting. Lumbopelvic pain increases both during the
day and as the pregnancy progresses. Pelvic girdle pain typically begins at
the end of the first trimester and peaks between 24 and 36 weeks. It usually
resolves spontaneously within 6 months postpartum. However, in approxi-
mately 10% of women, pain may persist for 2 years after delivery.

There are different names used in the literature for pelvic girdle pain and
pregnancy-related low back pain. These include symphysis pubis dysfunc-
tion, pelvic girdle pain, lumbopelvic pain, pelvic girdle relaxation, pelvic in-
sufficiency, pelvic arthropathy, back pain during pregnancy, prenatal pelvic
pain, symptomatic pelvic girdle relaxation, pregnancy-induced pelvic pain,
pelvic joint relaxation during pregnancy, symphysiolysis and pelvic instabil-
ity.

Low back pain is defined as pain and discomfort felt below the costae and
above the lower gluteal folds and may radiate into the leg. Lumbar pain is
defined as pain and discomfort felt superficially between the erector spinae
from the last thoracic spinous process to the first sacral spinous process.

Lumbopelvic pain is defined as a combination of pelvic girdle pain and
low back pain. In the presence of both low back pain and pelvic pain, the
term “pregnancy-related lumbopelvic pain” is recommended. The use of the
term “pelvic girdle pain” instead of “pelvic pain” indicates that the pain is
musculoskeletal rather than gynecologic in origin.

1. Pelvic Girdle Anatomy

The pelvic girdle is a closed osteoarticular ring consisting of the bony
structure including the two coccyx bones, sacrum, coccyx and two femurs
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and the sacroiliac joints, sacrococcygeal joint, intercoccygeal joint, symphy-
sis pubis and hip joints. The pelvic girdle supports the abdomen and lower
pelvic organs and also provides a dynamic connection between the vertebral
column and the lower extremities.

Bone Structures:

The pelvis, which forms the connection of the axial skeleton between the
lower extremities, continues in the trunk with the lumbar bones. The pelvis
consists of two coccyx bones and the sacrum to which the coccyx is attached.
Each coccyx consists of three bones: ilium, ischium and pubis. The ilium is
a fan-like bone structure that forms the superior part of the coccyx. The spina
iliaca anterior superior (SIAS) and spina iliaca posterior superior (SIPS) form
the two ends of the crista iliaca. Inferior to the SIPS, the ilium curves irreg-
ularly and this is usually the site of the sacroiliac joint. The articular surface
where the ilium articulates with the sacrum is L-shaped.

The ischium forms the inferolateral third of the coccyx. The tuberositas isc-
hium is a roughened area inferior to the ischial body and is the attachment site for
strong muscles and ligaments. Superior to the tuberosity ischium, the ischial spine
extends medially and this projection provides an attachment point for ligaments
and ligaments. The pubis forms the inferomedial aspect of the coxa. The pubis
articulates with the pubis of the opposite side through the symphysis pubis con-
figuration. Inferiorly, the inferior pubic ramus protrudes posterolaterally to join
the ischium on the medial aspect of the obturator foramen. The lateral surface of
the pubis is directed towards the lower limb and provides the attachment point
for many of the medial muscles of the thigh. The acetabulum is a hemispherical
structure formed by the fusion of the three bones that form the coccyx. The lunate
surface represents the articular portion of the acetabulum, while the extra-articu-
lar portion represents the acetabular fossa.

The sacrum consists of five fused sacral vertebrae. It lies between the two
coccyx bones and is a large triangular bone. It is the center of gravity in the trans-
verse plane, the keystone of the pelvis and the foundation of the spine. There are
3 deep fossae in the lateral crests of the S1, S2 and S3 vertebrae. These contain
the connections of the interosseous sacroiliac ligament. The surface where the
sacrum articulates with the ilium is L-shaped like the ilium.

The coccyx is a bone composed of four fused coccygeal segments, the first of
which is separate. It is roughly triangular in shape with the base of the triangle
articulating with the S5 vertebra.
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The femur, another element of the pelvic girdle, is an appendicular skeletal
bone that attaches to the pelvis at the acetabulum. The inclination angle between
the anatomical axis of the femoral head and neck and the anatomical axis of the
femoral shaft and the anteversion angle between the femoral neck and the frontal
plane are clinically highly variable and should be carefully examined. This vari-
ability may be reflected in the range of motion in the hip joint.

Joints:

The joints that make up the pelvic girdle are the sacroiliac joint, sacrococcygeal
joint, intercoccygeal joint, symphysis pubis and hip joint.

The sacroiliac joint is classified as a diarthrosis or synovial joint. The sacral
surface is covered with hyaline cartilage and the iliac surface with fibrocartilage
tissue. The depth of the articular cartilage varies between joints. As in synovial
joints, it is supported by strong ligaments and fascia. Ligaments providing sup-
port to the sacroiliac joint are ventral sacroiliac ligament, interosseous sacroiliac
ligament, long dorsal sacroiliac ligament, sacrotuberous ligament, sacrospinous
ligament and iliolumbar ligament. Ligaments supporting the sacrococcygeal joint
are the ventral sacrococcygeal ligament, dorsal sacrococcygeal ligament and la-
teral sacrococcygeal ligament.

The first two segments of the intercoccygeal joint are separated by a fibrocar-
tilaginous disc, and while the joint is a symphyseal joint in young people, it ossi-
fies with aging and rarely remains synovial. The symphysis pubis joint contains
a fibrocartilaginous disc and does not contain synovial tissue or joint fluid. It is
called symphysis joint. The bony surfaces are covered with a thin layer of hyaline
cartilage and separated by a fibrocartilaginous disc. Superior pubic ligament, in-
ferior arcuate ligament, posterior pubic ligament and anterior pubic ligament are
the ligaments supporting this joint.

The hip joint is a synovial joint. The femoral head forms roughly two-thirds of
a sphere. The lunate surface of the acetabulum is covered with hyaline cartilage,
while the extra-articular acetabular fossa is covered with areolar tissue and syno-
vium. The joint capsule covers the joint and most of the femoral neck. Ligaments
supporting the joint include the iliofemoral ligament, pubofemoral ligament, isc-
hiofemoral ligament and femoral arcuate ligament. Ligamentum teres and trans-
verse acetabular ligament are intra-articular ligaments.
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Joint range of motion is small in the sacroiliac joint and symphysis pubis. Mo-
vement in one joint can affect other joints in different ways. The increase in est-
rogen, progesterone and relaxin hormone levels during pregnancy plays a major
role in increasing the laxity of pelvic girdle joints.

Muscles:

The muscles that support the pelvic girdle include the transversus abdominis,
multifidus, ischiococcygeus, piriformis, levator ani, diaphragm, external oblique,
internal oblique, rectus abdominis, pyramidalis and erector spinae muscles. The
thoracodorsal fascia, pelvic fascia and leg fascia also support the pelvic girdle. It
is thought that the congruence of the sacroiliac joint faces to each other can be
ensured by the joint's shape, and its dynamic stability can be provided by muscle
strength and the tone of the ligaments. The transversus abdominis, internal ob-
lique, diaphragm and pelvic floor muscles work together to generate and control
intra-abdominal pressure and thus increase the stability of the lumbar spine.

2. Pain Location
Classification of pelvic girdle pain according to pain localization;

Pelvic Girdle Syndrome: Pain involving bilateral sacroiliac joints, symphysis
pubis, anterior and posterior pelvic girdle.

Symphysiolysis: Involves the symphysis pubis and anterior pelvic girdle.
Symphysiolysis does not mean a true lysis, but the nomenclature is used by the
Danish Health Authorities as a classification of pregnant women with pelvic pain.

Unilateral Sacroiliac Syndrome: Involves the unilateral sacroiliac joint and
posterior pelvic girdle

Bilateral Sacroiliac Syndrome: Involves two sacroiliac joints and the poste-
rior pelvic girdle.

Unspecified-Diverse: There is pain in one or more pelvic joints, but inconsis-
tent objective findings from pelvic joints - for example, a history of pain from the
pubic symphysis and objective findings from a sacroiliac joint.

3. Etiology

It has been suggested that pelvic girdle pain is usually associated with preg-
nancy, trauma or osteoarthritis. It is thought that mechanical, traumatic, hormo-
nal, metabolic and degenerative factors play a role in the development of pelvic
girdle pain. Pelvic girdle pain is caused by hormonal and biomechanical factors.

Hormonal Factors:

115



Relaxin provides relaxation of the pelvic girdle joints and sacroiliac ligaments
and enlargement of the symphysis pubis. Differences in the degree of enlarge-
ment of the symphysis pubis in both transverse and superoinferior directions have
been noted and the mean increase was found to be 5 mm. Accordingly, some
studies have suggested that asymmetric enlargement of the sacroiliac joints may
cause low back pain and pelvic pain.

Increased relaxin, a structurally insulin-like hormone, has also been associated
with type 1 diabetes in pregnancy. Serum relaxin concentrations are higher in
women with type 1 diabetes than in non-diabetic women at all stages of preg-
nancy.

Biomechanical Factors:

The pelvis is a formation that transmits body weight from the trunk to the legs.
The pelvis ensures that the body load transferred to the joints is balanced by ac-
tive, passive and neuromotor control systems. Optimal stabilization of the pelvis
is required. Reaction forces acting along the joint are important to provide stabi-
lity. Joint reaction force varies with gravity, shape of the joint surfaces, normal
joint position, proprioceptive muscle reflexes, level of muscle contractions, inc-
reased ligament tension.

It is thought that pelvic girdle pain is associated with changes due to insuffici-
ency and excessive motor activation of the lumbopelvic muscles and muscles
around the pelvic girdle. In a review, individuals with pelvic girdle pain were
found to have increased joint motion in their pelvic joints compared to healthy
pregnant women. This increased motion in pelvic joints in pelvic girdle pain has
been reported to decrease the efficiency of load transfer and increase the shear
forces acting across the joint. It is thought that these increased shear forces may
be responsible for the pain.

The contribution of the pelvic floor muscles (PFM) to the development of PGP
during pregnancy is not fully understood. There are changes in natural pelvic
asymmetry, contraction and relaxation patterns and muscle strength associated
with hormonally increased ligament laxity. Muscle length changes and tenderness
may occur in the pelvic floor muscles. Women with pelvic girdle pain have been
reported to have deep pelvic floor muscle tenderness in both the levator ani and
obturator interni muscles. Vaginally palpated pelvic floor muscle tenderness has
not been described in pregnancy-related pelvic girdle pain.

4, Risk Factors
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Vermani et al. categorized risk factors under four headings: psychosocial fac-
tors, pregnancy and childbirth and other factors. Other factors include low age at
menarche, oral contraceptive use, smoking and social status. Psychosocial factors
include stress level, job satisfaction and heavy working conditions. Risk factors
related to pregnancy and delivery include high birth weight, prolonged second
stage of labor, traumatic delivery, excessive hip abduction. Other risk factors inc-
lude history of low back pain, pelvic girdle pain or pregnancy-related low back
pain, menstrual low back pain, back trauma. Physical risk factors were age, body
weight, height, body mass index, and number of births. Low back pain or pelvic
girdle pain in the year before pregnancy, history of back, bone, joint disease or
lower abdominal pain are among the causes of pregnancy-related pelvic girdle
pain.

Some studies have reported that height, body weight, age and use of birth cont-
rol pills do not constitute risk factors in pelvic girdle pain (80). Advanced age at
menarche was considered a risk factor. Multiparity and high fetal weight increase
the risk of pregnancy-related pelvic girdle pain. Smoking is a risk factor due to
reduced blood flow to the tissues around the pelvic girdle joints. Working in a
physically demanding job, working in uncomfortable positions in the workplace,
and working in a cold environment increase the risk of pelvic girdle pain in wo-
men.

There is no association between educational level and the severity of preg-
nancy-related pelvic girdle pain. Although hormonal contraception is not consi-
dered a risk factor, the use of progestin intrauterine devices in the year before
pregnancy has been associated with an increased risk of pelvic girdle syndrome
in multiparous women. Mild pre-eclampsia, diabetes mellitus and gestational di-
abetes have been associated with symphysiolis. Regular exercise and exercise
initiated before pregnancy reduces the risk of pregnancy-related pelvic girdle
pain.

Psychological factors; depression, anxiety and stress levels were evaluated.
Women with high levels of anxiety, depression and daily stress were more likely
to have pelvic girdle syndrome and unilateral sacroiliac syndrome.

5. Prevalence

The diagnosis of pelvic girdle pain is most commonly confused with lumbopel-
vic pain. Vleeming et al. found the prevalence of pelvic girdle pain to be 20% in
their study. In the control study, it was observed that approximately 45% of preg-
nant women had lumbopelvic pain, but approximately 20% of them were diag-
nosed with pelvic girdle pain.
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6.  Diagnosis

In order to make the diagnosis of pelvic girdle pain, other causes should be
ruled out, a detailed history and physical examination should be performed. Pel-
vic girdle pain and low back pain should be differentiated. A personalized treat-
ment plan should be made by determining the level of disability.

Underlying inflammatory diseases, infectious conditions, traumas, neoplastic
diseases, degenerative or metabolic diseases should be questioned as they may
cause low back pain. Unexplained weight loss, steroid use, history of malignancy,
immune system disorders, drug use and fever should be investigated.

Spinal focal inflammatory findings and tenderness may suggest osteomyelitis.
On spinal examination, a sticking in the joints suggests spondylolisthesis. The
presence of neurologic symptoms such as bowel and bladder dysfunction, sen-
sory, motor or reflex disturbances may suggest cauda equina syndrome, lumbar
disc lesion, spinal stenosis or any other compressive lesion around the spinal cord.
These diseases should also be ruled out in the examination.

Careful recording of the history of pain is important for accurate diagnosis.
Prolonged standing, prolonged sitting, positional changes during sexual activity,
factors that increase intra-abdominal pressure (coughing, sneezing, urination, de-
fecation) should be investigated. Pain referral maps can be used for localization
of pain. Visual analog scale can be used to determine the severity of pain. Lead-
better et al. described a scoring system for screening pregnant women. There were
five basic symptoms in this system: Symphysis pubis pain when walking, stan-
ding on one leg, climbing stairs or turning in bed and a history of injury to the
pelvis or lumbosacral region. Specific pain provocation tests can be used as a
differential diagnosis in pelvic girdle pain. These tests have high specificity but
lower sensitivity. A combination of all these tests is suitable for accurate diagno-
sis.

Women with pelvic girdle pain may have limping while walking, coordination
disorders and slowing of gait. The diagnosis is based on symptoms and clinical
examination. In addition, imaging techniques have rarely been used to confirm
the diagnosis in severe cases.

Differentiation of Pelvic Girdle Pain and Pregnancy Low Back Pain

Differential diagnostic methods include pain site, character, intensity, disabi-
lity rate and response to pain provocation tests. Pain referral maps can help to
differentiate pelvic girdle pain and low back pain of pregnancy. In a typical pelvic
girdle pain diagram, pain is concentrated below the spina iliaca posterior superior,
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in the gluteal region, posterior thigh and groin. In contrast, the diagrammatic
drawing of patients with pregnancy low back pain has been shown to concentrate
pain in the lumbar region above the sacrum. However, according to the recom-
mendations of the European Pelvic Girdle Pain research group, radiography,
computed tomography scans and scintigraphy are insufficient for diagnosis.
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