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Clinical value of fetal heart quantitative analysis technology for the
assessment of fetal heart morphology and function in
hypertensive disorder complicating pregnancy

WANG Ting, XUE Wenqi, SHI Liling
College of Medical Imaging, Shanxi Medical University, Taiyuan 030001, China

ABSTRACT Objective To explore the clinical application value of fetal heart quantitative analysis technology
(fetal HQ) in evaluating the fetal heart morphology and function in hypertensive disorder complicating pregnancy (HDCP).
Methods A total of 49 pregnant women with HDCP (HDCP group) who gave birth in the Shanxi Maternal and Child Health
Hospital, as well as 52 healthy pregnant women without underlying diseases or pregnancy complications during the same period
and no abnormal results on routine prenatal ultrasound examinations of fetuses (control group) were selected.The fetal HQ was
used to obtain the end—diastolic global sphericity index (GSI) and ventricular area change fraction (FAC) , the Z—scores of 24
segments shorl axis shortening rate (FS) and 24 segments sphericity index (SI) in the four chamber view of the left and right
ventricles, and the differences of above parameters between the two groups were compared. Results There were statistically

significant differences in GSI and left and right ventricular FAC between HDCP group and control group (all P<0.05).There were
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statistically significant differences in Z—scores of left ventricular FS at 2~24 segment between HDCP group and control group (all
P<0.05) , while there was no statistically significant differences in Z—score of left ventricular FS at 1 segment between HDCP
group and control group.There were significant differences in the Z—score of right ventricular 'S at 1~24 segment between HDCP
eroup and control group (all P<0.05).There were statistically significant differences in left ventricular at 2~16 segment between
HDCP group and control group (all P<0.05) , while there were no slatistically significant differences in left ventricular SI at 1,
17~24 segment and right ventricular at 1~24 segment between HDCP group and control group.There was statistically significant
difference in left and right ventricular SI at 1~11 segment in HDCP group (all P<0.05) , while there were no statistically
significant difference at 12~24 segment.There were statistically significant in left and right ventricular SI at 1~15 segment,
22~24 segment in control group(all P<0.05),while there were no statistically significant difference at 16~21 segment.
Conclusion fetal HQ can be used to evaluate the fetal heart morphology and function in HDCP, which has a certain clinical
application value.
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X HEZH 30.52+3.47 32.69+4.39 68.81+10.77 0.98+0.13 26.38+4.28 116.15+£7.73 73.19+7.41
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Global Ventricular Contractility 2-Score Basis Avg.GA Global Ventricular Contractility
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Value 3/97 %
99.99%

99.97%

Z-Score
-9.54 % 3.80
-6.50 % 3.40

-12.40 % 183
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EF 31.30 % 5.01
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co 160.65 mi/min 149
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50.02 % -2.03
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1 2 3 4 5 6 7 8
HDCPA  -1.19(-2.14,-0.60) -1.30(-2.12,-0.74) -1.39(-2.21,-0.72) -1.55(-247,-0.80) -1.42(-2.52,-0.75) -137(-2.41,-0.56) -147(-2.52,-0.61) -1.58(-2.67,-0.72)
XA -1.07(-151,-0.32) -1.07(-145,-0.34) -091(-132,-042) -081(-131,-0.23) -0.72(~134,-0.90) -0.69(-1.26,0.20) -0.63(~1.35,0.19)  -0.56(~1.48,0.22)
VAL -1517 -2313 -2.938 -3.460 -3.766 -3.844 -3.908 -3.965
Pl 0.129 0.021 0.003 0.001 <0.001 <0.001 <0.001 <0.001
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9 10 11 12 13 14 15 16
HDCPAL -1.71(-2.92,-0.85) -1.82(-3.11,-0.76) -192(-3.02,-0.74) -191(-2.96,-0.90) -1.85(-2.82,-0.92) -1.92(-2.70,-0.82) ~-1.86(-2.57,-0.83) ~1.84(-2.45,-0.71)
ABH -054(-1.51,026)  -0.77(-1.61,025)  -0.57(-1.67,024)  -0.36(-1.65,021)  -0.63(-1.56,0.28)  -0.66(~147,0.30)  -0.64(~1.44,035)  -0.65(-1.27,0.29)
A -4.182 -4217 ~4.402 4412 -4342 -4.285 -4.071 -4.054
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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17 18 19 20 21 2 23 24
HDCPL  -1.86(-2.46,-0.69) - 1.75(-2.62,-0.61) -1.64(-2.76,-0.69) -1.76(-2.90,-091) ~-1.76(-2.93,-0.91) -1.77(-2.91,-0.79) ~-1.77(-2.89,-0.74) -1.77(-2.88,-0.72)
ARG -075(-1.29,0.18)  -0.76(-146,0.13)  -0.77(-1.59,-0.15) -0.95(-1.77,-031) -1.09(-1.76,-0.41) -1.10(~1.78,-046) -1.08(~1.78,-0.45) ~1.08(-1.78,-0.45)
VAL -3.983 -3.837 -3478 -3.226 -3.034 -2.867 27718 2714
Pl <0.001 <0.001 0.001 0.001 0.002 0.004 0.005 0.007
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1 2 3 4 5 6 7 8
HDCPAL -134(-221,-0.60) -151(-2.03,-0.85) -1.54(-2.06,-0.89) -1.52(-2.23,-0.81) -1.68(-2.48,-0.79) -1.96(-2.81,-0.82) -2.18(-3.20,-0.89) -2.37(-3.34,-0.96)
ABRAL -065(-131,-0.06) -065(-131,-0.11) -0.71(-126,-0.25) -0.68(-125,022)  -0.71(-1.28,-021) -0.78(-144,-023) -0.90(-1.64,-0.27) -1.00(~1.87,0.41)

A -3283 -3.738 -4.005 -4.066 -3.947 -4.153 -3.943 3716
P{t 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
, T
415

9 10 1 12 13 14 15 16

HDCPA  -245(-3.49,-1.10) -2.60(-3.52,-1.20) -2.25(-3.34,-091) -2.18(-323,-1.10) -2.17(-3.16,-0.86) -1.96(-2.94,-0.75) -1.93(-3.00,-0.82) -1.84(-2.87,-0.81)
M4 -1.18(-1.95,-0.39) -1.21(-2.11,-0.32) -1.15(-2.11,-0.42) -1.06(-1.96,-0.37) -1.11(-1.78,-0.45) -1.15(-1.85,-0.28) -1.08(-1.81,-0.29) -1.14(-1.81,-0.28)

Zfi -3.554 -3.476 -3.095 -3.290 -3.211 -3.139 -2.937 -2.673
P <0.001 0.001 0.002 0.001 0.001 0.002 0.003 0.008
DRB
4
17 18 19 20 21 22 23 24

HDCP# -1.81(-275,-0.74) -1.81(-2.71,-090) -1.89(-2.91,-1.03) -1.80(-2.74,-1.00) -1.75(-2.84,-1.04) -1.58(-2.67,-1.02) -1.51(-2.78,-1.00) ~1.50(~2.74,-1.00)
N4 -1.10(-1.90,-0.15) -1.05(-1.78,-0.88) -1.13(-1.83,-0.12) -0.98(-1.84,-0.08) -1.01(-1.84,-0.33) -0.99(-1.63,-0.38) -0.99(~1.70,-0.44) -0.98(-1.69,-0.45)

Z{H -2.681 -2.962 -3.124 -3.121 -3.085 -3.045 -2.868 -2.879
P{H 0.007 0.003 0.002 0.002 0.002 0.002 0.004 0.004
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PN ISces  Parcantie Z-Score Basis
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6.8 159 556
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155

Visualization Value
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221

24-Segment Ventricular Analysis

PN IScocs  Parcantia Z-Score Basis B - - v Z-Score Basis
867 118 12.00
LXv 124 0.7
9.59 125 10.50
9.88 129

9.86 141

9.49 7

832 207

a1s 238

197 256

789 258

807 249

838 234

865 2.18

869 204

856 190

843 179

8.60 n

9.54 155

nis 144 7 1w
1298 109

1676 085

895 067

2043 0.56

nas 0.49

Visualization Value . = 2 N T Visualization  value

AL 24T BEFS Y Z V48 B A7 038 24 T BEFS BY Z 143 AL E 24N 21 B AT D E 24 T B FS 1Y 214y
B4 HDCPALL A702E 2445 B FS (149 Z 3E4R 43 BT 4] E5 XFHRLHAE A70E 24 T BEFS 1Y Z 34401t #
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RS HDCPU SXFMELA A A 0ZE 24T BEST LS (s )
jzt JL
1.5 s
1 2 3 5 6 7 8
HDCP 41
TElNEs 1.86+0.52% 1.84+0.50™* 1.84+0.50™* 1.83+0.50™* 1.84+0.517* 1.86+0.52™* 1.87+0.53™* 1.90+0.53"*
HOE 1.57+0.50 1.58+0.50 1.59+0.51 1.60+0.53 1.61+0.53 1.62+0.53 1.64+0.52 1.66+0.51
X 4
HEOE 2.07+0.57% 2.06+0.54% 2.06+0.53* 2.07+0.55* 2.08+0.56* 2.10+0.57* 2.13+0.58* 2.16+0.58*
HLE 1.67+0.39 1.67+0.37 1.68+0.38 1.66+0.33 1.67+0.33 1.67+0.30 1.70+0.32 1.71+0.29
=
g1l H ] B
9 10 11 13 14 15 16
HDCP4H
FraEE 1.92+0.54* 1.95+0.54" 1.98+0.55" 2.02+0.56" 2.07+0.58" 2.13+0.60" 2.19+0.62° 2.27+0.64"
fE 1.68+0.51 1.72+0.52 1.76+0.53 1.81+0.55 1.87+0.58 1.95+0.61 2.04+0.65 2.15+0.69
X HE 2
Sl 2.20+0.58" 2.24+0.58" 2.28+0.59 2.32+0.62 2.38+0.65% 2.43+0.68 2.49+0.70% 2.55+0.71
fHilE 1.77+0.41 1.80+0.40 1.84+0.40 1.90+0.41 1.98+0.43 2.08+0.47 2.20+0.51 2.34+0.57
DREE
251
17 18 19 21 22 23 24
HDCP#H
FotaEE 2.35+0.66 2.44+0.67 2.57+0.72 2.80+0.82 3.23+1.02 4.05+1.38 5.83+2.09 11.20+3.50
HE 2.28+0.72 2.43+0.75 2.63+0.78 2.93+0.84 3.42+0.99 4.34+1.29 6.29+1.92 12.33+3.84
X RE R
EOE 2.61+0.70 2.68+0.69 2.78+0.69 2.98+0.74 3.36+0.84 4.17+1.04% 5.96+1.50* 11.54+2.86"
HOE 2.49+0.64 2.66+0.70 2.84+0.71 3.14+0.78 3.66+0.91 4.63+1.19 6.71+1.78 12.85+3.34
5% R LA, " P<0.05 5 5 R4 A7 0 % L3R L #P<0.05
o ~ TR S e F IR AR DR S, HOzB AR AT LA A
5 1t
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4 AL 3 T R 2 s G LA B S I | A, S AR
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T Rext B As LS 45 5 HDCP 22 G IRiG 7 BA
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