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The Clinical Application of Combining
Improved Structural and Functional MRI

Examinations on Fetus Cerebral Disease*

ZHANG Xiao—fan, HAO Ming—zhu, ZHANG Xu,et al., Department of Radiology,
Harbin Children's Hospital, Harbin 150010, Heilongjiang Province, China

[Abstract] Objective To evaluate the clinical application of combining functional MRI
and optimized structural MRI on clinical diagnosis of fetal brain abnormities. Methods
89 subjects (prenatal gestational woman and corresponding postnatal neonate) who have
received a prenatal ultrasound examination (US), prenatal MRI examinations and postnatal
neonate MRI examinations were enrolled in this study. MRI scan protocols include
general structural imaging (2D T2W—TSE and 3D T1W—-TFE/2D T1W Balance TFE)
and functional imaging (DWI and optional SWI). Results The prenatal US and prenatal
MRI techniques were evaluated by comparing the examination results with postnatal
neonate MRI. test results showed that the there is a significant difference between them.
The MRI examinations of fetuses with abnormal structures showed that 42 (56.0%)
fetuses diagnosis results were consistent between prenatal US and prenatal MRI and 71
(94.6%) fetuses diagnosis results were consistent between prenatal MRI and postnatal
MRI. Functional MRI examination results showed that prenatal DWI demonstrated a
significant difference (t—test: t value=3.82, P<0.05) on ADC values within ipsilateral
whiter matter ROIs between younger fetuses (gestational age: 24 to 29 weeks, ADC:
(1.83£0.108) X 10 mm*/s) and older fetuses (gestational age: 30 to 39 weeks, ADC:
(1.71 £ 0.025) X 10> mm?*/s). Prenatal SWI examination was more precise and sensitive
than general structural MRI on the detection of volume, range, location of haemorrhage.
Conclusion It could be concluded that the combination functional MRI and optimized
structural MRI have obvious advantages over prenatal US on clinical diagnosis of fetal
brain abnormities. Prenatal MRI could provide more precise and reliable images which
can help for the treatment of clinical abnormal and handicapped fetal.

[Key words] Magnetic Resonance Imaging; Fetus; Central Nervous System; Diffusion
Weighted Imaging; Suseptibility Weighted Imaging
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