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Predicting chronic fetal distress by counting fetal nucleated red blood cells in mater-
nal peripheral blood and observing hemodynamics of umbilical arteries

Yang Xiaojul , Ye Yuanhua' , Zhao Jinxia® , Chen Yanqiul , Wu Hongjinl (' Department of Obstetrics, >Department of Laboratory
Medicine, Affiliated Hospital of Qingdao Medical College, Qingdao University, Qingdao, Shandong Province, 266003, China)

[Abstract ] Objective To explore the relationship of fetal nucleated red blood cell counting and hemo-
dynamics of umbilical arteries with chronic fetal distress, and provide experimental support to handle this clinic
problem timely and rightly. Methods A total of 78 pregnant women, including 30 normal pregnant, 18 acute
fetal distress groups and 30 chronic fetal distress groups were enrolled in this study after the informed consent
was signed and the protocol was approved by the Ethics Committee of our hospital. Fetal nucleated red blood
cells were isolated from maternal peripheral blood with single density gradient centrifugation and then counted.
Color Doppler blood flow visualize technology was used to defect the pulsatility indexes (PI) , resistance indexes
(RI) and systolic/diastolic (S/D) ratio of fetal umbilical arteries. The results were compared among different
groups. The sensitivity, speciality, diagnostic accuracy of the 2 methods, cell counting and ultrasonography,
alone or combined together, were evaluated. Placenta change was verified by pathological method. Results
The mean number of fetal nucleated red blood cells in maternal peripheral blood was 15.42 £4.11, 6.92 +
2.17, and 5.95 +£1.76 cells /6 ml respectively in chronic fetal distress group, acute fetal distress group and
normal pregnant group. The cell numbers of chronic fetal distress group was markedly higher than the other 2
groups (P <0.05). No difference was found between the acute fetal distress group and the normal control group
(P>0.05). In the chronic fetal distress group, umbilical artery S/D, PI and RI value was 3.27 £0.66, 1.12
0.15 and 0. 71 +0. 07 respectively, which were higher than those of normal pregnant group (2. 16 +0. 25,
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0.69 £0. 10 and 0. 55 £ 0. 06 respectively, P <0.05). The counting of fetal nucleated red blood cells in

chronic fetal distress group had a positive linear correlation with its umbilical artery S/D and PI values, but no

such correlation was found in the normal pregnant group. The sensitivity and diagnostic accuracy of combined 2

methods was higher than either method alone. The results of the 2 methods were verified by pathological obser-

vation on the placenta. Conclusion

The numbers of fetal nucleated red blood cells in maternal blood and

umbilical artery S/D are increased markedly in the fetal chronic distress groups. So the 2 values can be used as

the markers of chronic fetal distress. Combining the 2 methods together will improve the sensitivity and diagnos-

tic accuracy to predict and diagnose chronic fetal distress.
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JOFHEAT B EIHE(A/6 ml) s @ — 22 IE 2 5, TR
FEAREFRAL 3 M PIEC T em x 1 em x 1 em KR/ IR BEZHE 3 B
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AT ISR AT S04 T ) LIS B R S 4 A 8 e R o 3 R
R KL E E Z H (systolic/diastolic, S/D) #1151 158 £
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b+c+d) x100% ,FLrfv a Sy 25 K 75 5 4G 806 20 09 FHAE 5%
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BARLL & £ 5 o1, R AT SPSS 10. 0 Giit B, 4 i (2R UK
282 i) B LA B ) E SR B0 PR 28 5 2 23 A 5 2 3R 4
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G IL 2 B4 L - - - 6.92 +2.17
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I B K LT 76.7  86.7 85.2 78.8 81.6
SMHE M FNRBC  86.7  83.3 83.9 86.2 85.0
tr o i1 96.7  80.0 82.9 96.0 88.3
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