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[Abstract]  Objective  To investigate the relationship between NT thickening and chromosomal
abnormalities, gene copy number variations, and inherited thalassemia, in order to provide a stronger basis

for clinical genetic diagnosis. Methods Retrospective analysis of the results from cytogenetic G-banding
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karyotype analysis, single-nucleotide polymorphism (SNP) microarray, and thalassemia gene detection in
singleton pregnancies with increased nuchal translucency (NT value =>3. 0 mm) at 11 ~20 weeks and 5
days of gestation who underwent prenatal diagnosis at the prenatal diagnosis center of Guigang People’s
Hospital from June 2014 to December 2024. Results Among 333 pregnant women, 85 cases exhibited
abnormal karyotype analysis, abnormal SNP gene chip results, and abnormal thalassemia gene findings,
with a detection rate of 25.5% (85 out of 333). Chromosomal abnormalities were identified in 68 cases,
comprising 59 aneuploidies and 9 unbalanced translocations. The chromosomal aneuploidy abnormalities
included 38 cases of trisomy 21, 9 cases of trisomy 18, and 3 cases of trisomy 13. Sex chromosome
abnormalities: 47,XXY in 3 cases, 47,XXX in 1 case, 45,X in 3 cases, 45,X/46,XY mosaic in 1 case,
47,XXY/46,XY mosaic in 1 case, and 47,XX,+2[5]/46,XX[51] mosaic in 1 case. The median nuchal
translucency (NT) value for trisomy 21 was 4. 1 mm (ranging from 3.0 to 7. 4 mm), while for trisomy 18
it was 5.2 mm (ranging from 3. 4 to 7. 5 mm). The difference between these values was statistically
significant (P<C0.05), and there was a positive correlation between the thickening of the NT and trisomy
18. All nine cases of unbalanced translocation were pathogenic copy number variants. The median nuchal
translucency (NT) value was 4. 1 mm (ranging from 3 to 6 mm). There was no statistically significant
difference in NT value between cases with chromosome number abnormalities and those with structural
abnormalities (P>>0. 05). The chromosomes appeared normal; however, there were three pathogenic copy
number variations and nine copy number variations of unknown clinical significance. Thirteen cases of
severe o-thalassemia (were identified) , one of which was also associated with a balanced translocation of
chromosome 9. Additionally, four cases of a-thalassemia ( Hb H disease) were noted, with one case
associated with trisomy 21 and another with an unbalanced translocation. The median NT value for 21
trisomy cases is 5. 1 mm (range: 3. 0~7. 4 mm), while the median NT value for moderate and severe
thalassemia cases is 3.8 mm (range: 3. 0~7.2 mm), no significant difference (P>>0.05). In 248 cases
(248/333, 74.5%), chromosomes, gene copy number variations, and thalassemia genes were all normal.
The median nuchal translucency (NT) value was 3.5 mm (range: 3~7.6 mm), which was statistically
different (P<C0.05) from the median NT value of 4. 1 mm (range: 3. 0~7.5 mm) observed in 85 cases
with abnormal prenatal diagnoses. One case of spontaneous abortion at 17 weeks following prenatal
diagnosis, and three cases of stillbirth (ranging from 15 to 28 weeks). There were 91 cases of induced
labor, 239 live births, and three cases of loss to follow-up. Conclusion Isolated nuchal translucency
(NT) thickening in early pregnancy is significantly associated with chromosomal abnormalities and severe
a-thalassemia. Moreover, the incidence of both chromosomal numerical and structural abnormalities, as
well as inherited o-thalassemia, increases with rising NT values. It is recommended to perform Nuchal
Translucency (NT) screening during the routine first trimester of pregnancy. In Guangxi, hereditary
thalassemia, characterized by the thickening of the nuchal translucency (NT), continues to be prevalent,
with its detection rate ranking second only to that of trisomy 21 syndrome. However, there is no
significant difference in the degree of NT thickening between the two conditions. When the results of NT
thickening prenatal diagnosis are normal., the risk of malformation, abortion, and stillbirth remains
relatively high. NT thickening prenatal diagnosis can predict fetal abnormalities in the early stages, which
is of significant value for the early detection and intervention in the prevention of birth defects.
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polymorphism microarray; thalassemia ;birth defect
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