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Abstract: Objective To analyze the detection characteristics of chromosomal abnormalities in fetuses with abnormal ultrasound soft markers, evaluate the
difference in the incidence of chromosomal abnormalities between fetuses with isolated ultrasound soft marker anomalies and those combined with high-
risk factors (such as advanced maternal age, high-risk serological screening, or adverse pregnancy history), and validate the clinical necessity of implementing
risk-stratified management. Methods A total of 402 pregnant women with abnormal ultrasound soft markers underwent invasive prenatal diagnosis.
Chromosomal karyotype analysis combined with chromosomal microdeletion and microduplication (CNVs) testing was performed to compare the risk of
chromosomal abnormalities between the isolated ultrasound soft marker group and the combined high-risk factors group. Resufts Among the 402 fetuses,
karyotype analysis detected abnormalities in 30 cases (7.46%), while CNV-seq identified abnormalities in 35 cases (8.71%), including 19 cases of chromosomal
aneuploidy, 14 pathogenic CNVs, and 2 mosaicisms. The combined diagnostic total abnormality detection rate was 11.19% (45/402). The positive detection
rate in the isolated ultrasound soft marker group was 8.92% (28/314), whereas the combined high-risk factors group had a positive detection rate of
19.32% (17/88), showing a statistically significant difference (P<0.05). Conclusion Abnormal ultrasound soft markers are highly correlated with chromosomal
abnormalities. The combination of CNV-seq and chromosomal karyotype analysis can improve the detection rate of chromosomal abnormalities. Clinical
practice should emphasize hierarchical risk assessment, prenatal diagnosis, and comprehensive genetic counseling for fetal ultrasound soft markers and high-
risk factors, aiming to enhance the detection rate of birth defects while preserving fertility to ensure maternal and infant health.
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