1997

» Prenatal diagnosis of fetal central nervous system by update
neuroimaging technology

Ritsuko Kimata Poch

Dipariment of Cbstelrics and Malernal Fetal Medicine, Mational Kagawa Children's Hosgital
2606 Zenisuii. Zentsuii Gitv. Kanawa T65-8301. Jepen
Tat 81-B77-62-0885 Fax BI-8/7-62-5384 E-mail dpoch@guitalocnnelp




Prenatal diagnosis of fetal central nervous

system by update neuroimaging technology

Fisuko Kimata Pooh, MO, PR

Deparment of Obstoirics and Matornal Fetal Medisne Maticns) Kagawa Chidrer's Hespiial,
Kagawa, Japan

Fetal brain assessment by transvaginal 2D ultrasound

Ancenatal sonographic sssssmienc of che fetal coneral nervous syscem (CNS) plays an importane mole in
the figdd of pennarclogy. Introduction of hiph-frequency  cransvagenal  transducer has concribured
csrahlishing soncemboyology. In the middle and Lave prepnancy, feeal CHS s generally evaluared throwgh
maremnal  zhdominal wall. By rranssbdominal sonography, feral brain is maostly  demanstrared o
rranscranedl axial sections. The brain, however, is three-dimensional structure, and should be assesed in
basic three planes af sagiral, coronal and 2ol secons. Sooographic assessmene of the feral brain in dhe
sagirral and coromal secrions, requires an approach from feral paneral direcrion. Transvaginal sonography
of the feral brain opened a new fiddd in medicine, neursooography in 1990k, Transvaginal observarion
of the feral brain offers sagirral and coronal views of the brain from feral parieral direcdon chrough dhe
fonranclls andfor the sagimal surure a5 olmasound  windopws. Serial oblique sections wia the same
ultrasound window reveal the inrracranial morphology in derail. This method has coneribured o che
prevatal soncgraphic assessment of congenital CNS anomalies and  acquired brain damage 2 srer,

esperially when compared with comventional  trarsabdemanal methed,

Introduction of 3D ultrasound in fetal brain assessment

Tecent introduction of chree-dimensional (309 ulerassund in obsteenics has produced noc only objecove
imaging of feral superficial scrucrure bur alse mulriplanar  analysis of inside  morphology,
sonc-angiography, and volumerry, Combinarion af both transvaginal sonography and 30 wlrrasound = a

great dingnestic ool for evaluation of chree-dimensional serocture of feral CNS,

3D Surface imaging of the fetal head
Surface imaging hes been most widely accepoed among che abilities of 3D wlerascond and used for
demonstraring feral superficial strecrure. Surface imaging demonsorares feral facial stnocoure and limb

soractunt which are serongly eelamed o feral CNS abnarmalioes.
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Bony structural 3D imaging

We wtilized volume remdenng for mvestigation of the fezal boe scrucoure. Feral crandal bone, sutures
and fonranelles can be demonsorared from carly pregnancy. Werebral imaping & helpful for idenrifying
the cxacr bocanion of spina hifida. Thus, 30 suface mode produces direor mfarmarion oo feral calvaria

ard vertebra, and contributes prematal CNS assessment.

Intraorgan Multiplanar analysis

A0 muloiplaner image analyss inoreased the information of fetal organ structurs. Theee-orhegonal
views are scr in sagieral, coronal and axial sections. Intrascgan strectunes can be assessed inoany ourming
section by rotaving the image. Parallel slicing provides 2 comagraphic visualzanon of inemal morphology
smilar to MR imaging. off-line multiplanar image analysis provides an intelligible informagion fr afers,

Volume calculation of the brain structure

To cseimate volume of targer organ, enlarped tumarioyse, poaled effusion erc. has been one of che
most imporeans moles in a foral assessment. 3T wlerasound has enebled o demonstrae exrraced imapes
of carger organs and carger besions. We used 30 olorasound and 31 Wiew 2000 (Kretoechnde AG, Zipf,
Auvsrria) for volumernc assessment af the chest caviry, lung wolume, intraabdominal umoers, as well as
feral brain srrucrures such as lareral wvenericle, choroids plexus, incracranis] space-oocupying besions.
Volume analysis of the soructure of ineerest provides: an ineelligible and  longimading] evalvaron of the

fetal argan stroceure and  diseases,

Volume Contrast (thick—slice) imaging

Recent advanoe of 300D ulerasound echmology hes enabled us o demoostrace the chick-slice mapes,
which hz been urilized in magneric-resonance imaging (MBI rechnology. By ths cechmalogy of volume
contrast  mmaging, real-time images with increased conerast resolurion: can be obcained i nor only
Jongirudinal plane bur also seroical plane of 21 scanning section. The novel unique echalogy of volume
conrrast imaging provides addicional infarmarion. simulraneously with comeencional 20 imaging, wichour

she process of of-ling 30 mconstreco,

3D sono—angiography of the brain circulation
According mo the anstomical location of the brain vessels, many meracranga] vessels nse and fall wichin
the sapireal and coronal planes. Therefore, mransvagina] approach m the feral brain from the feral parieral

dircotion plays an imporcane role in 2 brain anuolarogy assesmens & well, 1o s possible o demonstrare
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feral cerchral vasculaure by rransvaginal 200 Doppler syscem. By wsing cransvaginal 30 Dappler,
however, three-dimensional vascular anaromy of che feral brain becomes more comprehensively
demomstrared. Further device development and mare clinical soadies will be reguired o find 2 dinical
spnificance in the application af A0 angiography.

Magnetic Resonance Imaging (MRI)

Bocent advances in fast ME imaging cechoolopy, such as hal-Founer and the 0 5-signal-acquirsd
sngle-shar fast spm-echo (3, half-Foumer rapid scquesition with relaxanon enhancement (RARE)
sequences, has remarkeably improved the T2-welphred image resplurion despire 2 shom acquisicion: time,
and minimized feral and’or marernal respiracory movion arrifacrs. The MR images demonsorare the brain
soructure in detail, including the brainstem which canne be clearly depacred by even cransvaginal

scnography.

Conclusion

Trarsvaginal approach of the fecal brain, and 30 sonopraphsc amalysis of the feral brain are great wools
for the objecrive and aoourare diagnosis and assessmens of che feral CHE The echoology & sy,
nor-irvasive, and reproducible methods, and produces  comprehensible and objective informarion. Easy
storagefexrraction of raw volume dara ser enables off-line snalysis and consulearon o nevrologises: and
neurosurgeons. Fasc ME imaging rechnology has also concribured prenaral diagnosis of feral CN%.
Accurare prenaral CWS evaluetion leads o bemer obstermical management, and prompr and  proper

ercarmsnt afeer birth,
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