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ABSTRACT Objective: To explore the clinical value of ultrasonic doppler technology based on wavelet threshold denoising in fetal
central nervous system (CNS) malformation screening. Methods: 1092 pregnant women with singleton pregnancy of 11-13+6 weeks who
underwent standardized early pregnancy ultrasound structure screening in our hospital from January 2018 to January 2021 were selected.
All pregnant women were examined by conventional ultrasound and wavelet threshold denoising ultrasound doppler technology, and
their pregnancy process and results were followed up. Results: The postpartum pathology or ultrasonography of 1092 fetuses showed that
there were 19 cases of fetal CNS malformation, and the incidence was 1.74% (19/1092). Among them, there were 8 cases of exposed
brain malformation, 5 cases of anencephaly, 3 cases of holoprosencephaly, 2 cases of meningocele and 1 case of spina bifida. The
coincidence rate of ultrasonic doppler technology based on wavelet threshold denoising in the detection of fetal CNS malformations was
94.74% (18/19), which was significantly higher than that of conventional ultrasound 63.16% (12/19), the difference was statistically
significant (P<0.05); The accuracy, sensitivity, specificity, positive predictive value and negative predictive value of ultrasonic doppler
technology based on wavelet threshold denoising were significantly higher than those of conventional ultrasound, the difference was all
statistically significant (P<0.05). Conclusion: The standardized structure screening of pregnant women in early pregnancy by wavelet
threshold denoising ultrasonic doppler technology is more conducive to the early detection of fetal CNS malformations, which is of great
guiding significance to reduce the birth rate of abnormal fetuses and guide the selection of clinical treatment schemes.
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Table 1 Detection of conventional ultrasound and ultrasonic doppler technology based on wavelet threshold denoising[n(%)]

Ultrasonic doppler technology based on wavelet

Conventional ultrasound
Postpartum pathology n threshold denoising
or ultrasound
+ +
CNS malformation 19 12(63.16%) 7(36.84%) 18(94.74%) 1(5.26%)
No CNS malformation 1073 39(3.63%) 1034(96.37%) 8(0.75%) 1065(99.25%)
Total 1092 51 1041 26 1066

Note:"+" indicates CNS malformation detected by ultrasound;"-"indicates no CNS malformation detected by ultrasound.
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Fig.1 Exposed brain malformation, Ultrasound images showed fetal brain

tissue exposed to amniotic fluid
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Fig.3 Meningocele, Ultrasound images showed that the continuity of hyperechoic ring of skull was interrupted, local protrusion and cyst defect
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Table 2 Analysis of diagnostic efficacy of conventional ultrasound and ultrasonic doppler technology based on wavelet threshold denoising in detecting

fetal CNS malformations

Positive predictive ~ Negative predictive

Inspection method Accuracy Sensitivity Specificity
value value
Conventional ultrasound 95.79% 25.53% 99.33% 63.16% 96.37%
Ultrasonic doppler technology based on wavelet
o 99.18% 69.23% 99.91% 94.76% 99.25%
threshold denoising
x 25.534 15.124 4.645 5.700 20.905
P 0.000 0.000 0.037 0.042 0.000
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