Prenatal Tanida MR'in Yeri; Hangi
Durumda Ne Zaman Fetal MR?



1983 ilk fetal MR
Pubmed

23 yilda 1500 yayin
Son5yilda 4000 yayin



Fetal MRI

* Nisbeten yeni bir teknik
* Fetal U/S tamamlayici

e Klinik uygulama alanlari
-merkezi sinir sistemi (MSS)

-diger sistemler

IUGG fetuslarda arastirma asamasinda



Fetal MRI

* Ultrasona gore yuksek rezolusyonlu olmasi
nedeni ile normal dokuyu anormal dokudan

daha iyi ayirir

* Gelismekte olan beyin parenkiminde yapisal
ve destriuktif strukturel anomaliler MRl ile
tesbit edilebilir

* Fetal cerrahi oncesi ve takipte MRI yardimci
teknik



Uygulama alanlari

Santral sinir sistemi (%80)

Boyun yerlesimli kitleler (CHAQOS)

Uriner sistem

Toraks ( spektroskopi, voliim, kitle, diafragma hernisi)
Batin : duvar defekti, kitle, obtriksiyon)

Iskelet sistemi ( defekt, deformite,)

GIS

TUGG

Fetal otopsi



Fetal MRI Limitasyonlari

Fetal haraket

Maternal solunum haraketleri
22 haftadan kiiglk gebelik

Klostrofobi
Aortakaval kompresyon



MRI etki ve kontraendikasyonlar

12 haftadan once termal ve mekanik indeksleri belli
olamadigi i¢in uygulanmasi onerilmiyor

Yan etki olusturduguna dair kanit yok buna ragmen
gebelik Uzerine etkisi kesin belli degil

20. haftadan once yarari sinirli
Rutin farama igin onerilmiyor
Kontrast madde ve sedasyon kontrendike?

ONAM GEREKIR



MRI Teknik

Cok hizli, 1s1 etkisi en az (HASTE) sekankslar
Genellikle uyutmadan

Yaklasik yarim saat
Genellikle 22-32 haftalarda



Endikasyon : Diagnostik ve prognostik
fayda

Izole bulgularda eslik eden patoloji ve/veya etyoloji
Tayini
- VM
- ACC
— CSP agenezi
— Retroserebellar alan (CM) genisligi
Tani konulamayan sonografik bulgular
— Fokal ekojen odak
— Tanimlanamayan kistik kitle
Serebral lezyonun onaylanmasi

— Terminasyondan énce taninin kesinlestirimesi
(ayirici yani)

— Yayginlik degerlendirilmesi
— Mikrosefalinin etyolojisi
— Serebral iskemik yapilarin degerlendirilmesi



VentrikUlomegali

e Aksial planda Vp 10 mm Uzerinde olmasi

* Ventrikilomegali
1. gelisimsel
2. destruktif
3.obstruktif



Fetal MRI

* Ventrikilomegali olgularinda ultrasonla okult olan
anomalileri tesbit etmemize yardimci (%50)

e Okult anomaliler
Kallosal anomaliler
Kortikal malformasyonlar
periventrikller heterotopi
multikistik ensefalomalazi
Serebellar displazi
Porensefali
Intraventrikuler ve subependimal kanama,



Izole ventrikUlomegali

* Vp 10-12 mm fetal prognoz %95 olumlu
e 12-15 mm daha olumsuz sonucg

* Ventikilomegalide prognoz Vp genisligi
vaninda ek anomali varligi ile de iliskili

periventriktler heterotopi-kortikal
malformasyonlar lissensefali ve polimikrogiri
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l.2. (A) Axial ssFSE T2-weighted image demonstrates normal appearance of the fetal brain
23 gestational weeks. The germinal matrix appears as a band of low signal surrounding
e lateral ventricles (arrow). The Sylvian fissures appear box-like on both axial and coronal
| images at 23 week’s gestation (arrows). (From Glen OA. Fetal central nervous system MR
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Fig. 5. Axial ssFSE T2-weighted image of a 22-gestational-week-old fetus shows several
nodular areas of low signal intensity (isointense to the germinal matrix) along the margin
of the left lateral ventricle (arrows). This is consistent with periventricular nodular heteroto-
pia; and was confirmed at autopsy. (From Glen OA. Fetal central nervous system MR
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Fig. 6. Axial ssFSE T2-weighted image in a 34-gestational-week fetus demonstrates near
complete absence of sulcation, with extremely shallow Sylvian fissures bilaterally (arrow-
heads). A thick band of low-signal intensity is seen in the developing fetal white matter
consistent with arrested migration of neurons in dassical lissencephaly (arrow). (From
Glen OA. Fetal central nervous system MR imaging. Neuroimaging Clinics of North America
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Fig. 10. (A) Axial ssFSE T2-weighted image in a 20-gestational-week fetus referred for sus-
pected callosal agenesis demonstrates absence of the corpus callosum and enlargement
of the right lateral ventride. Abnormal infoldings of the right-frontal developing cortex
are consistent with polymicrogyria (arrows). (B) Axial ssFSE T2-weighted image demon-
strates multiple nodules along the wall of the right-lateral ventricle consistent with periven-
tricular nodular heterotopia (arrows). Unilateral microphthalmia and cerebellar hypoplasia
(not shown) was also identified by fetal MRI, and led to the diagnosis of Aicardi syndrome.
(From Glen OA. Fetal central nervous system MR imaging. Neuroimaging Clinics of North
America 2006;16(1):1-17; with permission.)



Fig.7. AxialssFSE T2-weightedimage in a 27-gestational-week fetusreferred for ventriculome-
galy and choroid plexus cysts demonstrates multiple abnormal infoldings of the developing
cortex bilaterally for expected gestational age, representing polymicrogyria (arrows). Areas
of low signal consistent with hemorrhage are also seen along the lateral ventricles and in
the adjacent parenchyma (arrowheads). (From Glen OA. Fetal central nervous system MR
imaging. Neuroimaging Clinics of North America 2006;16(1):1-17; with permission.)



Fig.8. Coronal ssFSE T2-weighted image in a 25-gestational-week fetus referred for isolated
mild ventriculomegaly on prenatal sonogram. A single focus of T2 hyperintensity is identi-
fied adjacent to the frontal horn of the lateral ventricle (arrow), consistent with an area of

parenchymal injury. This was also confirmed on axial image (not shown). (From Glen OA.
Fetal central nervous system MR imaging. Neuroimaging Clinics of North America
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Fig. 1. Monochorionic twin pregnancy complicated by co-twin demise. (A) Axial ssFSE T2-
weighted image of the surviving 23-gestational-week fetus demonstrates a large area of
encephalomalacdia involving the left frontal and parietal lobes (arrow). (B) Coronal image
demonstrates several abnormal infoldings of the developing cortex (arrow) consistent
with polymicrogyria (confirmed on postnatal MRI). (From Glen OA. Fetal central nervous
system MR imaging. Neuroimaging Clinics of North America 2006;16(1):1-17; with
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Kanamaya bagli ventrikuler
dilatasyon




ACC

20 haftadan sonra

Agenezi, hipogenezi, parsiel agenezi, disgenezi,
hipoplazi

Callozal anomali olarak refere edilen olgularin %20’si
normal cikabilir

MRI ile saptanan ek anomaliler-anormal sulkasyon,
serebellar ve vermian anomaliler (%50), beyin koku
anomalileri, nodiler heterotopi, parenkim ici kanama

%17 olguda ek bulgu sendromik olabilir-tekrarlama
olasiligi



Fig.9. Normal appearance of the corpus callosum on midline sagittal ssFSE T2-weighed image
of a 26-gestational-week fetus (arrow). Obtaining a thin-section (3mm), nonoblique-midline
image is critical to evaluating the corpus callosum. (From Glen OA. Fetal central nervous
system MR imaging. Neuroimaging Clinics of North America 2006;16(1):1-17; with
permission.)



Corpus Callozum Agenezi

Corpus callosum Agenezi interhemisferik kist



Serebellar Anomaliler

* Mega cisterna magna
* Serebellar hipoplasi
* Serebellar hemoraji



20 haﬁ? fajlt..al planda _ 32 h subependimal
gorilmayor Mega sisterna magna e



Posterior fossada kitle
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Vermian hipoplazi

USG tani: DWM
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Vermian hipoplazi
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Sol serebellar hipoplazi

USG tani: posterior fossada kist
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Monokoryonik ikiz
komplikasyonlari

Ikiz esi 6lUmU ve
TTTS
komplikasyonu
sonucu
parenkim hasari

Fig. 11. Monochorionic twin pregnancy complicated by co-twin demise. (A) Axial ssFSE T2-
weighted image of the surviving 23-gestational-week fetus demonstrates a large area of
encephalomalacia involving the left frontal and parietal lobes (arrow). (B) Coronal image
demonstrates several abnormal infoldings of the developing cortex (arrow) consistent
with polymicrogyria (confirmed on postnatal MRI). (From Glen OA. Fetal central nervous
system MR imaging. Neuroimaging Clinics of North America 2006;16(1):1-17; with

narmiccinn



Fig. 12. Monochorionic-twin pregnancy complicated by twin-twin transfusion syndrome.
Coronal ssFSE T2-weighted image at 24 week’s gestation shows a focal area of T2 hyperin-
tensity adjacent to the frontal horn (arrow), with ex-vacuo enlargement of the frontal horn.
Findings are consistent with parenchymal injury; and were confirmed at autopsy. (From Glen
OA. Fetal central nervous system MR imaging. Neuroimaging Clinics of North America
2006;16(1):1-17; with permission.)



Myelomeningosel/AC Tip Il Mal

Posterior fossa oblitere ve serebellar
herniasyon mevcut

MRI ile meningomiyelosel ve vertebra defekti
tanimlanir

Herniasyon derecesi belirlenir

AC Tip Il Malformasyonlarinda CC anomalileri
(%50) ve periventrikiler heterotopi (%20)
gorulur



Boyun kitleleri

* Venolimfatik malformasyonlar ve teratomlar

 Kitlelerin oral kavite, gézler, boyun damarlari,
mediasten, havayollari-trakea ve farenksle
ilisklileri gosterilebilir.



CHAOS

Larenx ve trakeayi tikayan kitleler

Kalbe ven6z donusu engeller-asit ve hidropsa
neden olur

Akcigerler hiper ekoejen gorulur, diafragma
inversiyonuna yol acar

EXIT prosediirii gerekir






Pulmoner sekestrasyon

* Trakea ile iliskisi olmayan non-fonksiyone
akciger dokusu

* Aortadan beslenir-feeding artery

* MRI’In rolG subdiafragmatik olgularda
Noroblastomdan ayrici taniya yardimci olur



CAM

e Kicuk CAM lezyonlari postnatal rezeksiyon ile
tedavi edilir

* Buyuk lezyonlar 6zofagus, vena kava ve akciger
basisina neden olduklarindan fetal 6lime yol

acabilir



Diafragma Hernisi

Batin ici organlarin diafragma defektinden
toraksa yerlesmesi

Genellikle sol tarafli

Mortalite %70

Karaciger lokasyonu, buna bagli akc hipoplazisi
onemli prognostik faktor

Karaciger + mortalite %60-karaciger —
mortalite % 7






Batin Kitleleri&MRI

* Uygun tedavi icin dogru tani
* MRI incelemesi yapilan olgularin % 2

e Konjenital hemokromatozis, subdiafragmatik
sekestrasyon, barsak dilatasyonu+cekal atrezi

olgulari



Batin Ust Kadran Kitleleri

Ekstra lobarpulmoner sekestrasyon ve
noroblastom

Sekestrasyon ekojenik, sol trafta, ilk
trimestrede tani mimkuin

Noroblastom-kistik, sag yerlesimli, Ggclincd
trimestrede tant mimkdin

Ultrason tanisi zor
Sekestrasyon MRI da kolaylikla taninir



GIS Anomalileri

* Mekonyum peritonit-ince barsak tikanikligi-
mekonyum pseudokistleri ile taninir

* Ince barsak atrezileri dilate anslarla
karekterizedir



Genitouriner Anomaliler

Tani esas olarak U/S ile konulur

Oligohidramnios olgularin %50’sinde
degerlendirme kisitlanir, bu olgularda MRI ile ek
bilgi elde edilir

MRI fetal pelvik anatomi degerlendirilmesinde
yardimci

Dilate PUV tanisinda
Bilateral renal agenezi
Polikistik bobrek



Dilate Renal Pelvis




Posterior Uretral Valve




gelecek

Konvansiyonel

Diffiizyon ( 6dem kanama )
Spektroskopi ( doku tanima )
Fonsiyonel (isitme, gorme, distress )



Sonuc

Fetal MRI rutin tetkik degil

Prenatal tanida uygun kosullarda yapilmis
ultrason hala ilk secenek

TV U/S bircok durumda taniya yardimci-mutlaka
prenatal taninin en 6nemli komponenti olmali-
TVUS prenatal taninin bir parcasi olarak yaygin
olarak kullanilmali-6zendirilmeli

Ultrasonda anomali tesbit edildiginde, ultrason ile
tesbit edilemeyecek, prognozu etkileyecek ek
anomalilerin tesbiti icin tamamlayici olarak MRI
faydali




Sonuc

* Univentikuler ventrikilomegali ve vermian
agenezi-hipoplazide prognozu belirler

* MRI incelemede ek bulgu varligi prognozu
degistirmekte

* Fetal MRI degerlendirme 6zel egitim
gerektiyor-radyologlarin egitimi



Tesekkur ederim



Endikasyon: Genisletilmis serebral analiz

« Yetersiz gorinti
« Tum giruslar
Beyin sapi ve vermis gérintilenmesinde gliglik
Optik kiasma ve optik sinir
Ikiz gebelikte pozisyonel giigliik
Bas yeterli gorilemiyor
Ic kulak ?

Kardiak rabdomiyom
Ikiz esi 6limi
TTTS

Enfeksiyon riski
Kotu obstetrik oyki



