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The relationship between changes in ultrasound blood flow parameters combined with
D-dimer, 25-hydroxy vitamin D levels and fetal growth indicators and birth outcomes
SUN Ling' .,FAN Hongxia’ , SUN Xiaomei' ,ZHU Xiaoling'
(1.Department of Ultrasound || .Cangzhou Hospital of Integrated Traditional Chinese and Western Medicine . Hebei
Cangzhou 061001 .China ;2.Department of Obstetrics and Gynecology . Botou Hospital , Hebei Cangzhou 062150 ,China)

[Abstract| Objective To explore the relationship between changes in ultrasound blood flow parameters combined with serum
D-dimer and 25 hydroxyvitamin D [25-COH) D] levels with fetal growth indicators and birth outcomes. Methods A total of 164
pregnant women who underwent regular prenatal examinations and gave birth at our hospital from November 2021 to February
2023 were selected as the study subjects. According to the fetal birth outcomes,pregnant women were divided into two groups: the
good birth outcome group (n=110) and the poor birth outcome group (n=54).Fetal growth indicators during the second and third
trimesters were collected,including biparietal diameter (BPD) ,head circumference (HC),abdominal circumference (AC) ,femoral
length (FL) .and umbilical artery blood flow parameters: pulsatility index (PD) ,resistance index (RD),and systolic/diastolic ratio
(S/D). Serum D-dimer and 25-hydroxyvitamin D levels were measured using enzyme-linked immunosorbent assay (ELISA).
Receiver operating characteristic (ROC) curve analysis was used to assess the predictive value of blood flow parameters combined
with serum D-dimer and 25-COH)D levels for fetal birth outcomes. Results In the late pregnancy stage,the blood flow parameters
PI,RI,S/D and serum 25-(OH)D levels were significantly lower than those in the mid pregnancy stage (¢ =15.883,9.723,6.506,and
5.631,respectively,all P<C0.001).Serum D-dimer level and fetal growth indicators such as BPD, HC, AC, FLL were significantly
higher in late pregnancy compared to mid-pregnancy (1 =4.479,74.673,27.840,35.009,and 36.904, respectively,all P<C0.05).In
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the favorable outcome group,blood flow parameters PI,RI,S/D,and serum D-dimer levels were lower than those in the adverse

outcome group in late pregnancy (¢t =4.305,6.575.4.833,and 5.133, respectively,all P<C0.001), while 25-COH) D levels were

higher than in the adverse outcome group (¢ =28.345, P <C0.001).The ROC curve results showed that the combined detection of

blood flow parameters PI, RI.S/D, and serum D-dimer and 25-C(OH) D in late pregnancy predicted fetal birth outcomes with a
sensitivity of 90.7 % ,specificity of 84.3% ,and an area under the curve (AUC) of 0.962 (95% CI:0.934-0.991) , which was higher
than the individual detection of PI,RI,S/D,D-dimer,or 25-(OH)D (P <C0.05). Conclusion There are significant differences in blood

flow parameters PI,RI,S/D,serum D-dimer,25-COH)D and fetal growth indicators in different pregnancy stages.The combination

of blood flow parameters PI,RI.S/D with serum D-dimer and 25-COH)D has good predictive value for fetal birth outcomes.

[Key words] blood flow parameters;D-dimer;25-hydroxy vitamin D;growth indicator;birth outcome
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Table 1 Comparison of blood flow parameters in pregnant

women at different stages of pregnancy (x £s)

1 n PI RI S/D

Z 164 1.0740.27 0.64+0.07 2.72+0.67
2 i 5 164 0.9140.22 0.5740.06 2.3140.45
! — 5.883 9.723 6.506
P — <<0.001 <<0.001 <<0.001

2R EEIRMBEZANLE D B &%,
25-(OH)D 7K E3t e

Ze 2t i g D- R AR OK P (1.45420.47)
mg/L, i FK T 220 4 (1.69+£0.50) mg/L (¢ {5 K
4.479,P<C0.05) ; 2 W 22 19 1l 7 25-COHD D /K F
$7(23.02+4.33) nmol/L, i 3 & T 2211 (20.51 +
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Y83 B (¢ {43 A 74.673.27.840,35.009 Al
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Table 2 Comparison of fetal growth indicators at different stages of pregnancy (x +s)

a4ty n BPD(mm) HC(mm) AC(mm) FL(mm)
Zf i 164 78.2243.67 288.45410.22 265.93413.58 54.9342.65
ZE Wi 164 90.5244.93 322.19411.68 320.62414.69 66.533.03
¢ — 74.673 27.840 35.009 36.904
P — <<0.001 <£0.001 <£0.001 <<0.001
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Table 3 Correlation between serum D-dimer,25-COH)D level and fetal growth indicators

BPD HC AC FL
&b
r P r P r P r P
D-— Rk —0.469 <0.01 —0.508 <0.01 —0.593 <0.01 —0.614 <0.01
25-(OH)D 0.499 <0.01 0.508 <<0.01 0.593 <0.01 0.446 <0.01
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Table 4 Blood flow parameters,serum D-dimer,and 25-COH)D levels of pregnant

women with different birth outcomes in the third trimester (x £ s)

LD M4 (n=110) ARH(n=54) ! P

PI 0.8674-0.23 1.0240.21 4.305 <<0.001
RI 0.552-0.07 0.6224-0.05 6.575 <<0.001
S/D 2.1940.47 2.5574-0.40 4.833 <<0.001
D-—H & (mg/L) 1.56+0.52 1.994+0.47 5.133 <0.001
25-(OH) D(nmol/L) 25.0144.63 18.9743.73 8.345 <<0.001
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Table 5 The predictive value of ultrasound umbilical artery flow parameters combined with

serum D-dimer and 25-COH)D for fetal birth outcomes

ER D AUC 95%CI AW REE D RS D
RI 0.725 0.639~0.811 0.94 74.1 50.5
PI 0.807 0.730~0.884 0.63 70.4 63.1
S/D 0.791 0.720~0.862 2.30 81.5 56.0
D-— Rk 0.804 0.736~0.871 1.69mg/L 77.8 58.7
25-(OH)D 0.841 0.783~0.899 23.42nmol/L 88.9 61.6
A 12 W 0.962 0.934~0.991 — 90.7 84.3
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predicting fetal birth outcomes
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