55 46 55 6 ) W4k BB Kk ¥ ¥ R Vol.46  No.6

« 710 - 2025 4F 6 H JOURNAL OF HEBEI MEDICAL UNIVERSITY June 2025
+ -
. -L/l’_\, % .

R AR BEA MIE IR 5 5 A -13 YR & R iG L
B A A K A7 B G B O (L 52

LT, M X EBTFT,E M
G AL P E T — O E B A R Wk £A%E 071000)

[(BZE] B8 U BA MK SE MRS S IE.D A WO BEE IR 8E H-13 K xR & 86 L M4
K Z R (fetal intrauterine growth restriction, FGR) fFUIM M . J73%k EHER 2022 4F 12 H—2023 4 12 A TR e A
FERL O MR Y 130 B2 W 2 0, o dr i & B FGR 42 B CWEZR 4D , IE & 88 il (i 4l . i & 28 FGR H 35 318 JbF 3
ik FE S A s oo A I VT2 IV 2, B RS A e R 2 e 5 L 3 B (S 33 D VA ) Ll
TR EEE H-13 K, 40 B A [\ 20 I & B FGR 3 19 & W48 bk 22 7, R A 32X & T /E R 4 1 £ (receiver
operating characteristic, ROC) [ 28 2> A7 i ik 5485 030 3 B (S 3% .D P VA ) LIl 3E IR B | H-13 X T i & A FGR
R, &8 WMEH S [(55.8448.46) cm/s vs. (60.677.78) em/s] D P [(42.8946.64) cm/s vs.
(48.38+7.47) cm/s] A [ (23.35+£4.58) ecm/s ws. (31.68+£4.45) cm /s LL K I i A6 4% 8 A1-13[(0.98 £0.15)
em/s vs. (1.1540.18) cm/s J#KF X BELL (P <C0. 05) , AN [ 37 40 2 30 i bk 5 8 ML 30 3 88 (S 3 D 3L A ) L I 5
JEEEA-13 K FEREGEI B MBS RGN, S B .D A ¥ LUK E I #& & A-13 KF 2380
F(P<C0.05) . Logistic BIHAMHT 7R » #5587 1 30 8 (S D LA B v IR 8 A H-13 2 S B2 5 FGR

By RZ IR R (P <<0.05) . ROC MZaHri n .S D I A ¥ & i B8 H-13 W FGR B9 AUC 43314 0.766

(95%CI:0.672~0.861),0.765(95% CI :0.663~0.862).0.751(95% CI:0.653~0.856).0.816 (95% CI:0.717 ~
0.916) , & WM FGR i AUC 4 0.875(95%CI :0.793~0.952) , % Wi 45 br i & I FGR 19 AUC 5 T 24 751 ]
(P<<0.05), #&i Wk 45 My EE (S P .D A BO 5B EA-13 5 FGR B kK& R ERBHD], B A
AT $ T FGR 781 00 55 A

[X#IA] MIILAEKRZE B REEA-13 doi:10.3969/].issn.1007-3205.2025.06.014

[(FESZES] R714.51 [x#trEm"] A [XEHS] 1007-3205(2025)06-0710-06

Study on the predictive value of ultrasound indicators combined with serum placental
protein-13 for late-onset intrauterine growth restriction of fetuses
KONG Ya-rong, GU Ye, LIU Yi-ning, CAO Shuo
(The Second Department of Ultrasound s the First Central Hospital of Baoding City s
Hebei Province, Baoding 071000, China)

[Abstract] Objective To study the value of ultrasound evaluation of blood flow parameters
(S wave, D wave, A wave) combined with placenta protein-13 detection in the prediction of late-
onset intrauterine growth restriction (FGR). Methods A total of 130 pregnant women who gave
birth in the Department of Obstetrics and Gynecology of our hospital from December 2022 to
December 2023 were selected, including 42 patients with late-onset FGR (observation group) and
88 patients with normal FGR (control group). According to the blood flow characteristics of
umbilical artery and uterine artery, the patients with late-onset FGR were divided into group I ,

group Il , group Il and group IV. The blood flow velocity (S wave, D wave, A wave) and serum
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placenta protein-13 levels of intravenous catheter were compared between the observation group
and the control group, and the differences of various indexes in patients with late-onset FGR in
different subgroups were analyzed. The predictive value of intravenous catheter blood flow
velocity (S wave, D wave, A wave) and serum placenta protein-1 for late-onset FGR was
analyzed by receiver operating characteristic (ROC) curve. Results The S wave [ (55.8448.46)
cm/s vs. (60.671+7.78) ecm/s ], D wave [ (42.89+6.64) cm/s vs. (48.38£7.47) cm/s |, A wave
[(23.35+4.58) cm/s vs. (31.68+4.45) em/s] and serum placental protein-13 [ (0.98+0.15) cm/s wvs.
(1.15£0.18) e¢m/s] in the observation group were lower than those in the control group (P <<
0. 05). There were significant differences in blood flow velocity (S wave, D wave, A wave) and
serum placental protein-13 levels in different subtypes of pregnant women, and the levels of S
wave, D wave, A wave and serum placental protein-13 showed an increasing trend with the
increase of grade (P<C0.05). Logistic regression analysis showed that intravenous catheter blood
flow velocity (S wave, D wave, A wave) and serum placenta protein-13 were the influential
factors of FGR in late pregnancy (P<C0.05). ROC curve analysis showed that the area under the
ROC curve (AUC) of S wave, D wave, A wave and serum placenta protein-13 for predicting FGR
was 0.766 (950CI: 0.672—0.861), 0.765 (952 CI: 0.663—0.862), 0.751 (95%CI: 0.653 —
0.856) and 0.816 (95% CI: 0.717—0.916), respectively, the AUC of combined prediction for
FGR was 0.875 (95%CI: 0.793 —10.952), and the AUC of combined prediction for FGR was
higher than that of single prediction (P<C0.05). Conclusion The intravenous catheter blood flow
velocity (S wave, D wave, A wave) and placenta protein-13 are closely related to the occurrence and
development of FGR, and the combined detection can improve the prediction efficiency of FGR.
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Table 1 Comparison of baseline data of pregnant women between the two groups

215 151 %5 W (r+5.%) 2 (x5, ) RERE (£ FER (x5, 2 AR 58 A5 50
WLEE 4 42 28.45+3.02 38.59+1.66 23.87+2.77 1.3740.32 14

X AL 88 28.7942.96 38.27+£1.72 23.5642.83 1.26+0.28 20
t/ %2 AH 0.608 1.003 0.588 1.817 1.656

P 1H 0.544 0.318 0.558 0.072 0.198
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Table 2 Intravenous catheter blood flow velocity and serum placental protein-13 level of pregnant women between the two groups
(& +s)
20 51 % S ¥ (em/s) D i (cm/s) A P (em/s) b # 8 H-13 (pg/ L)
W% 21 42 55.84+8.46 42.8946.64 23.35+4.58 0.9840.15
X M2 88 60.6747.78 48.3847.47 31.684-4.45 1.15+0.18
t A 3.218 4.057 9.888 5.302
P g 0.002 <<0.001 <<0.001 <<0.001
g 1HR138bpm
1 >
AC  26.88cm
GA31w0d 17.4%
HC/AC  1.06
1 RATVXREERILGBHRSENLESHIEE 2 32BA1XFGRIBILEENER

Figure 1 Normal intravenous catheter spectrum parameters in

normal fetus at 32 weeks 1 day of gestation

Figure 2 Abdominal circumference measurement of FGR

fetus at 32 weeks 1 day of gestation
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Figure 3
of FGR fetus at 32 weeks 1 day of gestation

Increased intravenous catheter spectrum parameters

FL 5.54cm
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Femur length measurement of FGR fetus at 32

Figure 4

weeks 1 day of gestation

BPD  7.06cm
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5 32 1XFGRBRILVINE Rk BENEE
Figure 5 Double apex and head circumference measurements

of FGR fetus at 32 weeks 1 day of gestation
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Growth table of FGR fetus at 32 weeks 1 day of
gestation : fetal weight <{10%

Figure 6

7 32FBA1XFGRIBILEKHMEML T 10%E&T
Figure 7 Growth curve of FGR fetus below 10% at 32 weeks
1 day of gestation
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Table 3 Blood flow velocity and serum placental protein-13 level of intravenous catheter

in pregnant women with different subtypes

(xr=£s)

25 4] il %% S (em/s) D % (cm/s) A P (em/s) AR 13 g/ L)
T4 9 50.48+6.15 38.98+£5.14 19.1844.06 0.83+0.13

I 12 55.394£7.51" 42.264£5.13" 24.084.75" 0.9140.11°

1M 41 13 55.754+6.75" 43.0745.45" 23.26+4.12" 1.04+0.10"

N4 8 62.76£7.66* 4 47.96£6.77* 54 27.084£4,36* 4 1.134+0.11* %4
F{H 4.339 3.746 4.803 13.043

P {H 0.010 0.019 0.006 <<0.001

* PH<C0.05 5 | 4ltbix =P H<<0.05 5 Il 4t 4

AP fH<C0.05 5 Il 41 te 4 (LSD-+ Kz 55
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Table 4 Analysis of influencing factors of FGR in the third trimester

A5 b EIEEX FRUETR Wald X2 {§ P OR { 95%CI
S —0.363 0.166 4.782 0.029 0.696 0.502~0.963
D ¥ —0.435 0.212 4.210 0.040 0.647 0.427~0.981
AW —0.554 0.255 4.720 0.030 0.575 0.349~0.947
fa#&HEH-13 —0.527 0.206 6.545 0.011 0.590 0.394~0.884
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Figure 8 ROC curve analysis
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