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Analysis of the Clinical Significance of Prenatal Ultrasound Hemodynamic
Monitoring of Blood Flow Parameters for Intrauterine Growth Restriction
in Middle and Late Fetuses*
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ABSTRACT Objective: The blood flow parameters of uterine artery, umbilical artery and middle cerebral artery on prenatal color
Doppler echocardiography were monitored to analyze the clinical significance of the parameters in the middle and late intrauterine fetal
growth restriction (FGR). Methods: The middle and late pregnant women who visited our hospital in January 2020- December 2021 were
selected as the research objects, of which 110 were pregnant women with FGR in the third trimester and 60 were healthy pregnant women
in the third trimester, and they were recorded as the FGR group (n= 110) and the matched group (n=60), color Doppler ultrasound was
used to monitor the three blood flow parameters of the polyvascular (uterine artery, umbilical artery and middle cerebral artery) of preg-
nant women in the third trimester of the two groups, and the blood flow between the two groups was compared. The differences of flow
parameters were compared; and according to the Apgar score, the differences of blood flow parameters under different Apgar scores were
compared, and the correlation between the three blood flow parameters of uterine artery, umbilical artery and middle cerebral artery and
intrauterine FGR was analyzed. Results: (1) The three blood flow parameters (RI, PI, S/D) of the fetal uterine artery in the FGR group
were higher than those in the matched group (P<0.05); (2) The three blood flow parameters of the fetal umbilical artery in the FGR group
(RI, PI, S/D) were higher than those in the matched group (P<0.05); (3) The three blood flow parameters (RI, PI, S/D) of the fetal middle
cerebral artery in the FGR group were lower than those in the matched group (P<0.05); (4) The three blood flow parameters (RI, PI, S/D)
of the uterine artery in the Apgar <7 group were higher than those in the Apgar>7 group, and the three blood flow parameters of the
umbilical artery in the Apgar<<7 group (RI, PI, S/D) were higher than those in the Apgar>7 group, and the three blood flow parameters
(RI, PI, S/D) of the middle cerebral artery in the Apgar <7 group were lower than those in the Apgar>7 group. Conclusion: Color
Doppler echocardiography abnormal blood flow parameters (RI, PI, S/D) of uterine artery, umbilical artery and middle cerebral artery are
closely related to the occurrence of FGR, providing useful help for clinical screening and diagnosis of FGR.
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Table 1 Comparison of 3 blood flow parameters (RI, RI and S/D) of the uterine artery(x* s )

Groups n RI PI S/D
Matched group 60 0.43% 0.12 0.55+ 0.15 1.83+ 0.52
FGR group 110 0.56+ 0.15* 0.80+ 0.05* 2,12+ 0.51*

Note: Compared with the matched group, *P<0.05, the same below.
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Table 2 Comparison of 3 blood flow parameters (RI, RI and S/D) of the umbilical artery between the two groups (vt s)

Groups n RI PI S/D
Matched group 60 0.59+ 0.11 0.95+ 0.25 2.24% 0.57
FGR group 110 0.68+ 0.13 1.17+ 0.17 3.30+ 0.27
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Table 3 Comparison of three blood flow parameters (RI, RI and S/D) of the middle cerebral artery between the two groups(x s )

Groups n RI PI S/D
Matched group 60 0.77+ 0.13 1.33+ 0.23 4.43% 0.15
FGR group 110 0.63+ 0.03 0.95+ 0.14 291+ 0.23
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Table 4 Levels of 3 blood flow parameters (R, PI and S/D) of uterine artery, umbilical artery and middle cerebral artery with different Apgar scores

Blood vessel type Blood flow parameters Apgar<7(n=32) Apgar>7(n=144) P

RI 0.60 0.35 <0.001

Uterine artery PI 0.81 0.55 <0.001

S/D 2.16 1.74 <0.001

RI 0.77 0.55 <0.001

Umbilical artery PI 1.22 0.85 <0.001

S/D 345 2.10 <0.001

RI 0.65 0.82 <0.001

Middle cerebral artery PI 0.93 1.45 <0.001

S/D 2.85 4.59 <0.001
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