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Amagc: Pulmoner hipertansiyon dogumsal diyafragma hernisi olgularinda (DDH) en 6nemli mortalite sebebidir.
Calismamizda prenatal goriintiileme yontemleri ile fetal akciger gelisimini ortaya koymak ve DDH’l1 olgular ile
yapisal farkliliklarini géstermek amaglanmaktadir.

Yontem: Ayni yas grubunda bulunan disi ve erkek siganlarin giftlestirilmesinden sonra 21. embriyonik giinde 15
saglikli ve 15 nitrofen ile meydana getirilmis DDH (+) Sprague Dawley si¢an fetiisleri caligmaya dahil edilmistir.
Fetiislere intravendz kontrast madde uygulanmasindan sonra mikro bilgisayarl tomografi (uBT) ile goriintiileme
yapilmigtir. Yapay zeka yontemleri kullanilarak akciger atar damarlart ii¢ boyutlu olarak tekrardan
olusturulmustur. Strahler yontemi ile en kiiglik kesit yiizeyine sahip damarlar 1. derece olarak siniflandirilmistir
ve kesit yiizeyi arttik¢a derece numarasi arttirtlmistir. Akciger agacinin yapisal 6zellikleri baglantisal matrisler ile
karsilastirilmistir.

Bulgular: Mikro damarlarin sayisinin hem sol (P=0.03) hem de sag (P=0.002) tarafta DDH fetiislerinde anlamli
olarak az oldugu goriilmiistiir. Damarlarin ortalama alani, DDH fetiislerinde mikro damarlarin gdsterilememesine
bagli olarak sag (P=0.023) akcigerde istatistiksel olarak anlamli yiikseklik saptanmistir. Bununla birlikte, ortalama
damar uzunlugu acisindan DDH fetiislerinde ve saglikli fetiislerde istatistiksel fark gosterilememistir. Gruplar
arasinda dallanma sayisi, 1. ve 2. derece damarlar i¢in hem sol (p=0.00, p=0.03) hem de sagda (p=0.00, p=0.01)
istatistiksel olarak farkli iken 3. derecede (p=0.02) sadece sag tarafta istatistiksel farklilik goriilmiistir ve 4.
derecede istatistiksel olarak anlamli bir farklilik gosterilememistir. En yiliksek dallanma orani 4. derecede
goriilmiistiir, bu durum bu derecedeki damarlarda dallanmanin en biiyiik asimetriye sahip oldugunu
gostermektedir. Saglikli ve DDH 6rneklerinde 1. derecede iki taraf i¢in de (sol p=0.01, sag p=0.00) ve 3. derecede
sag tarafta (p=0.04) istatistiksel farkliliklar bulunmustur. Baglantisallik matrisi, jenerasyonlar arasindaki baglanti
saymin kontroller ile karsilastirildiginda DDH’da azaldigin1 gostermektedir.

Sonug¢: pBT goriintiilerinin {i¢ boyutlu olarak yeniden olusturulmasi ile DDH sigan fetiisiiniin akciger damarlanma
yapist girigimsel olmayan bir yontemle ortaya konulabilmektedir. Strahler yontemi, DDH sig¢anlarmin akciger
damarlarinin gelisimini degerlendirmek ve pulmoner hipertansiyonun derecesini belirlemek i¢in uygulanabilir bir
yontemdir.

Anahtar Kelimeler: Akciger damarlanmasi, mikro bilgisayarli tomografi, akciger gelisimi, fetal akciger
dolasimi, damar morfolojisi
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Aim: Pulmonary hypertension is the leading cause of mortality in the congenital diaphragmatic hernia (CDH). The
aim of this study is to demonstrate fetal lung development via prenatal imaging and compare the structural
differences in CDH.

Methods: Age-matched 15 healthy and 15 Nitrofen-induced CDH Sprague Dawley rat fetuses at embryonic day
21 were included in this study. The fetuses were scanned with micro-computed tomography (LCT) with
intravascular contrast. The 3D reconstruction of the pulmonary arterial tree was performed with artificial
intelligence algorithms. The vessels with the smallest diameter are classified as order 1 and order numbers increase
as their diameters increase. The structural characteristics of the pulmonary tree were compared with connectivity
matrices.

Results: The number of micro vasculatures was significantly smaller in CDH fetuses on both left (P=0.03) and
right (P=0.002) sides. The mean area of vessels was significantly higher in CDH fetuses, especially on the right
(P=0.023) side. The mean vessel lengths were similar between CDH and healthy fetuses. The number of branches
in CDH was different from healthy ones on both left (p=0.00, p=0.03) and right sides (p=0.00, p=0.01) for orders
1 and 2, while there was a difference only on the right side for order 3 (p=0.02) and no difference for order 4. The
highest branch/generation ratio was in order 4. There was a difference between healthy and CDH samples on both
sides for order 1 (left p=0.01, right p=0.00) and on the right side for order 3 (p=0.04). The connectivity matrix
demonstrated that the connection numbers of generations having small orders were reduced in CDH compared to
healthy controls.

Conclusion: The fetal lung in CDH could be noninvasively assessed by 3D reconstruction of vascular pCT images.
Strahler’s method is a feasible technique in the evaluation of vascular lung development and pulmonary
hypertension in CDH rats.

Keywords: Lung vasculature, microcomputed tomography, lung development, fetal pulmonary circulation,
vessel morphology
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