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Ultrasound evaluating the brain development of fetuses

Abstract

with complex congenital heart disease
LI Qiang, WANG Yuanyuan, LIU Yining, KONG Yarong, LIU Ke
(Department of Ultrasound, Baoding No.1 Central Hospital, Baoding Hebei 071000, China)

Objective: To evaluate the development of fetal brain in complex congenital heart disease (CHD) by two-
dimensional and spectral doppler ultrasound measuring the depth of cerebral sulcus and cerebral blood flow
parameters in fetuses with CHD. Methods: A total of 34 cases of abnormal fetuses who underwent ultrasound
examination in Baoding No. 1 Central Hospital from June 2016 to June 2018 were selected. Thirty-four normal
fetuses with the same gestational age were selected as the normal group. The fetal middle cerebral artery pulsatility

index (MCAPI), umbilical artery pulsatility index (UAPI), cerebroplacental ratio (CPR), depth of parietooccipital

7= B (Date of reception): 2019-11-14

1B{51E#& (Correspondingauthor): L[, Email: 11502317@qq.com

HEE£TB (Foundation item): {7 & M BF#H A THXIIT H (20412F086) . This work was supported by Baoding Science and Technology Planned Project,
China (2041ZE086).



AP PP R B R DB IR LI 2 7 450, 45 2877

sulcus, depth of sylvian fissure, depth of calcarine sulcus of the two groups were measured, and the differences
of each parameter among the two groups were compared. The neonatal behavioral neurological assessment
(NBNA) score was used to evaluate neonatal brain injury, the differences of NBNA score between two groups
were compared, the correlation between each parameter and NBNA score were analyzed. Results: There were
significantly statistical differences in MCAPI, UAPI, CPR, depth of parietooccipital sulcus, depth of sylvian fissure
and depth of calcarine sulcus between CHD group and normal group; The difference of NBNA score between two
groups were statistically significant, there was a certain correlation between each parameter and NBNA (P<0.05).
Conclusion: Ultrasound can not only make a definite diagnosis of intracardiac malformation of CHD fetus,

but also evaluate fetal brain development by measuring cerebral sulcus and cerebral blood flow parameters, thus

providing a clinical basis for the prognosis of CHD fetus.
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Figure 1 A fetus at 27 weeks 3 days’ gestation, measurement of blood flow parameters of the UA and MCA
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(A) Blood flow spectrum of the UA; (B) Blood flow spectrum of the MCA.

B2 Z227°FBRIL, RaRENERSE
Figure 2 A fetus at 27 weeks 3 days’ gestation, schematic diagram of sulcus depth measurement
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(A)Measurement of the depth of parietooccipital sulcus; (B)Measurement of the depth of sylvian fissure; (C)Measurement of the depth of

calcarine sulcus.
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Table 1 Comparison of fetal MCAPI, UAPI and CPR between the two groups (n=34,x + s)

2053 MCAPI UAPI CPR
IEFA 1.78 £0.27 1.04 +0.15 1.73 £ 0.25
CHD# 1.63 025 1.15 +0.14 142021
t 2.433 -3.038 5.412
P 0.018 0.003 <0.001

FKo BRI _HESHIL B (=34, xx5)

Table 2 Comparison of fetal two dimensional parameters in two groups (n=34,x + s)

215 TR IR /cm AMIZETRE / cm BERIGTREE /cm
IER 0.69 + 0.14 1.16 +0.13 0.78 +0.15
CHD#{ 0.38 £ 0.12 0.77 +0.16 0.64 +0.14

t 9.087 10.848 4.164

P <0.001 <0.001 <0.001

R3IZMESHNEE N RNEE B FTEEMS T (n=20)

Table 3 Repeatability analysis of measurement parameters by the same physician and different physicians (n=20)

S [Fi] — = i PRV AS [ I i

ICC 95%CI P ICC 95%CI P
MCAPI 0.956 0.892~0.982 <0.001 0.940 0.854~0.976 <0.001
UAPI 0.917 0.803~0.966 <0.001 0.947 0.871~0.979 <0.001
CPR 0.879 0.720~0950 <0.001 0.887 0.737~0.954 <0.001
ToUR 1 T i 0.923 0.816~0.969 <0.001 0.916 0.802~0.966 <0.001
AMUZLR 0.959 0.900~0.984 <0.001 0.920 0.810~0.968 <0.001

AR AR B 0.915 0.798~0.965 <0.001 0.888 0.739~0.954 <0.001
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