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Congenital heart defect (CHD) is the most common fetal defects. 
Copy number variations (CNVs) were demonstrated to be involved 
in the etiology of CHDs. We report three cases from a family 
diagnosed as CHDs with a rare novel duplication of Xp22.33‑p11.22.

A 30‑year‑old woman, gravida 2 para 0. Her first pregnancy at 2012 was 
diagnosed to be dichorionic twin pregnancy and her second pregnancy 
at 2014 was a singleton pregnancy. After a routine ultrasound scan at 
22 week’s gestation, all the fetuses were diagnosed with critical CHDs. 
The first fetus (male) exhibited tetralogy of Fallot, atrial septal defect, 
persistent left superior vena cava, and coronary sinus dilatation while the 
examination of the second fetus (male) revealed atrioventricular septal 
defect and hypoplastic left heart syndrome. The third fetus (female) was 
also diagnosed with an atrioventricular septal defect and hypoplastic 
left heart syndrome. The parents decided to terminate the pregnancy.

All the fetuses received prenatal diagnostic testing. Conventional 
G‑band karyotype analysis revealed normal karyotypes of the 
fetuses. Then the chromosomal microarray analysis was performed 
to detect the pathological CNVs. There is a rare novel 52.9 Mb 
CNV of chromosome Xp22.33‑p11.2 duplication in the three 
patients. Conventional G‑band karyotype analysis and chromosomal 
microarray analysis on the parents showed they are normal 
individuals. All the clinical features and prenatal diagnostic testing 
results of the three fetuses were shown in Figure  1. This study 
was approved by the Ethics Committees of Beijing Obstetrics and 
Gynecology Hospital, Capital Medical University. The pregnant 
woman provided written informed consent to participate in this study.

Pathological CNVs contribute to human genetic variation 
which is accounting for congenital malformations; a large‑scale 
study revealed the detection rate of genetic aberration in CHD 
was approximately 8–13%.[1] It is known that chromosome Xp 
duplication syndrome contributes to mental retardation and speech 
delay.[2] No powerful evidence for the association of duplication 
of Xp22.33‑p11.22 with CHDs can be found from the literature. 
Our study revealed a rare novel Xp22.33‑p11.22 duplication might 
contribute to the severe CHDs of the cases.

In the present study, the 52.9 Mb Xp22.33‑p11.22 duplications 
encompasses 256 OMIM genes. The potential mechanism might 
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Figure  1: The abnormal findings of ultrasound screening and 
chromosomal microarray analysis.  (a) Left ventricular outflow 
tract view shows aortic overriding and ventricular septal defect; 
(b) The four‑chamber view shows atrioventricular septal defect; 
(c) Chromosomal microarray analysis of patient 3. The result reveals 
a 52.9 Mb duplication of Xp22.33‑p11.22 (168,551–53,101,386).
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be explained by the copy number alteration of the dosage‑sensitive 
gene(s) while gene disruption, triplosensitivity, and gene fusion 
at breakpoints may also be the underlining mechanisms of 
duplications CNVs.[1,3]

In addition, this nonconsanguineous marriage consecutively 
produced 3 similar genetic aberrations while the parents in our study 
showed normal karyotype and normal chip results. These results 
suggested that the duplication of Xp22.33‑p11.22 might be a de 
novo mutation of the parents’ germ cells. Since the father cannot 
transmit an X chromosome to the male fetuses, the mother may 
produce the mutation in her germline. Xp duplication in males is 
often inherited from maternal. This CNV may be a de novo mutation 
during the meiosis of the oocyte.[4]

In consideration of the illegitimacy of antenatal fetal gender 
authentication without medical purposes in China, the chromosome 
aberrations of the sex chromosome are usually ignored. Our study 
adds a new dimension to the etiology of CHDs.
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