/2 & A
225 B(EFM) 5006 jan., 53(1)
Fudan Univ J Med Sci

MRI X Bg JL /7N Sk 85 72 5 /) <L B3 72 18] B2 i [B] 4R 5K
B2 W B
hER K FY % B ORER EFH

(R BRAMR A7 B R BE i R i 200011)

[(HWE] BH E5EH X, 4 MR JL /N 3k 858 K /s Sk 15 JF {87 B2 8] 452 X (microcephaly with
simplified gyral pattern, MSGP) 2 Wi fh B . F7iE Il BPE O 58 2 B K4 Bt )@ 15 7 B B2 Bie 2023 4F 9 [ & 2025 45
2 H 24 Bz )L/ 3k W JE B2 MSGP #9775t MRT R, I 55 6] — K A9 iR LB A 4 A 25 2R 0 LG, B A i 191 19 28 )5 2 B 7
Kl =Gk, &R 24 B LI A JE R 23.6~36.6 J& , V35922 8 2 27.7 &, 7= 15 MR12 Wi i JL /N Sk 592 14 6],
MSGP 104, MSGP 1 {54 Dandy-Walker & 521, 2 il fEAT BEARAR K B A 42 PRI S 12 Wi LNk TR 21441,
Ho 1 £ Dandy-Walker 45 5+ %, MSGP 3 i, I i2 7 8l MSGP, i 12 2 6 £1: & B Ik & & A 4. fa L/ Sk B2 i
MRI J #8745 22 81k 3k Bl /N T 38908 3 AR 1 22 (=3SD) , AL A ik k& B 55 s MSGP 19 MRI 2 3124 3k Bl /N T 3 {E
—3SD, fii T A0 , &5 NT AR L JS 46, R T VA T e 20 B A 2 R I 9 T 7 B R 2~4 A, R T JRE B AE L K
TR A BT I &, MRS = 1 MSGP B2 Wi 38 100% . MSGP B8 75 2 34 3k Bl /N F 3 (H -3SD, K fisi 1 11 % />, 1
PR HT MSGP M2 Wi %8 30% . 518 MRIXS il 47 [ (149 37k K Bz T A9 0 7~ 55 75 B8 A AL 38, b i L/ Sk IR K
MSGP ¥ 68 B 112 Wi , I %F i1 o3 At o & W5 08 A5 50 55 1932 W v i 2R o X I DR 0 88 Jig L/ Sk W 0% i i L, 20147 i
1§ MRTBEAS , LA# 2 2 75 8 MSGP K % Bl ] 68 14 /5 4 1 & Wi e o

[gi|] JEIL/ KT, /NS B &8 ik ML (MSGP) s 77 Hi MRI; 7 Hii2 W

[FESES] R445 [xakiRERB] A doi:10.3969/].issn.1672-8467.2026.01.006

Diagnostic value of MRI in fetal microcephaly and microcephaly
with simplified gyral pattern

SHEN Min-hua, ZHUANG Yan", ZHANG He, ZHANG Guo-fu, ZHANG Meng-wei
(Department of Radiology, Obstetrics and Gynecology Hospital , Fudan University ,Shanghai 200011, China)

[ Abstract] Objective To evaluate the diagnostic value of MRI in fetal microcephaly and microcephaly
with simplified gyral pattern (MSGP) by comparing with ultrasonography. Methods Prenatal MRI
manifestations of 24 cases of fetal microcephaly and MSGP in Obstetrics and Gynecology Hospital, Fudan
University from Sept 2023 to Feb 2025 were retrospectively studied and compared with fetal
ultrasonography findings on the same day. All cases were confirmed by follow-up and induced labor.
Results Twenty-four fetuses were 23.6 to 36.6 gestational weeks with a average of 27.7 gestational
weeks. Fourteen cases of fetal microcephaly and 10 cases of MSGP were diagnosed by prenatal MRI.
Among those diagnosed with MSGP, 1 case was accompanied by Dandy-Walker variant, and 2 cases were
accompanied by Dandy corpus callosum agenesis. Prenatal ultrasound diagnosed microcephaly in 21 cases,
among which 1 case was accompanied by Dandy-Walker variant, and MSGP in 3 cases. Seven cases of

MSGP and 2 cases of concomitant corpus callosum agenesis were missed diagnosed. MRI and ultrasound
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findings of fetal microcephaly showed a head circumference less than three standard deviations ( -3SD)
from the mean value. MRI findings of MSGP were head circumference less than -3SD from the mean
value, decreased cranio facial ratio, slanted and small frontal lobe, fewer and shallow cerebral sulci and
gyri, the development of sulci and gyri is delayed by about 2 to 4 weeks compared to the normal gestational
age, but with normal thickness of the cortex, and normal cerebral gray and white matter. The diagnostic
rate of MRI for prenatal MSGP was 100%. Ultrasound findings of MSGP were head circumference less
than -3SD from the mean value, and cerebral sulci and gyri were shallow and few. The diagnostic rate of
ultrasonography for prenatal MSGP was 30%. Conclusion MRI is more advantageous than
ultrasonography in the evaluation of sulci and gyri, as well as the display of cortex, and can make a definite
diagnosis for fetal microcephaly and MSGP, also has a higher diagnostic accuracy for other intracranial
concomitant malformations. For fetuses with clinically suspected microcephaly, fetal brain MRI assessment
is required to determine whether it is MSGP, or to detect possible intracranial concomitant malformations.
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A-B: coronal T2WI, demonstrating that sylvian fissure is not
shown (black arrow) , and calcarine sulcus is not shown (white
arrow ). C-D: Sagittal T2WI, showing decreased cranio facial ratio,
slanted and small frontal lobe (white arrow) and shallow parieto-
occipital fissure (black arrow) , with otherwise normal brain and
posterior fossa. E: Axial T2WI, showing small frontal lobe (white
arrow). F: An axial image of ultrasonography, showing that the
cerebrum is small.

B 1 Z23.6F MSGP ) MRI & 8 75 B 1%
Fig1 MRI and ultrasound images of MSGP at 23.6

gestational weeks
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A 240 (20%) BEARIR & & A4, 161 (10% ) Dandy-

A: Coronal T2WI, showing shallow sylvian fissure without
formation of an acute angle with the adjacent temporal lobe (white
arrow ). B: Coronal T2WI, and calcarinesulcus is not shown (black
arrow). C: Sagittal T2WI, showing decreased cranio facial ratio,
slanted and small frontal lobe (white arrow) , and the parieto-occipital
sulcus is not shown (black arrow) , with otherwise normal brain and
posterior fossa. D: Sagittal T2WI, showing no evidence of central
sulcus (white arrow). E: Axial T2WI, showing small frontal lobe
(black arrow) , shallow sylvian fissure without formation of an acute
angle with the adjacent temporal lobe (white arrow). F: Axial T2WT,
and the precentral sulcus is not shown.
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Fig2 MRIimages of MSGP at 25.3 gestational weeks
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A: Coronal T2WI, showing that the superior frontal sulcus and
inferior frontal sulcus are not displayed (black arrow) , and the
superior temporal sulcus and inferior temporal sulcus are not displayed
(white arrow). B: Sagittal T2WI, showing decreased cranio facial
ratio, slanted and small frontal lobe (white arrow), and no evidence
of central sulcus (black arrow). C: Axial T2WI, showing shallow
precentral sulcus (black arrow) and postcentral sulcus (white arrow) ,
and fewer and more shallow frontal parietal sulci gyri. D: Axial
T2WI, showing fissure-like communicating fourth ventricle with
posterior cranial fossa (white arrow ). E: Axial ultrasound imaging,
the measured head circumference is small, and sulci and gyri display
unclear. F: Axial ultrasound imaging, showing fissure-like
communicating fourth ventricle with posterior cranial fossa.

B3 2 31.4F MSGP K MRI K8 7 B &
Fig3 MRI and ultrasound images of MSGP at 31.4

gestational weeks
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A-B: Coronal T2WI, showing fewer and shallow frontal and
temporal sulci (white arrow) , and absence of corpus callosum (black
arrow). C-D: Sagittal T2WI, showing decreased cranio facial ratio,
slanted and small frontal lobe, fewer and shallow frontal and parietal
sulci (white arrow). E-F: Axial T2WI, showing small frontal lobe,
fewer and shallow sulci gyri of frontal, temporal and occipital lobe

(white arrow) , and absence of corpus callosum (black arrow).

B4 2 36.6F MSGP i MRI B4
Fig4 MRI images of MSGP at 36.6 gestational weeks
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