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Prenatal diagnosis of 7q11.23 microdeletion
Two cases report and literature review
Xin Lv, MMa, Xiao Yang, PhDa, Linlin Li, MSca, Fagui Yue, PhDa, Hongguo Zhang, PhDa, Ruixue Wang, PhDa,*

Abstract 
Rationale: Chromosome microdeletions within 7q11.23 can result in Williams-Beuren syndrome which is a rare autosomal 
dominant disorder. Williams-Beuren syndrome is usually associated with developmental delay, cardiovascular anomalies, mental 
retardation, and characteristic facial appearance.

Patient concerns: Two pregnant women underwent amniocentesis for cytogenetic analysis and chromosomal microarray 
analysis (CMA) because of abnormal ultrasound findings. Case 1 presented subependymal cyst and case 2 presented intrauterine 
growth restriction, persistent left superior vena cava and pericardial effusion in clinical ultrasound examination.

Diagnoses: Cytogenetic examination showed that the 2 fetuses presented normal karyotypic results. CMA detected 1.536 Mb 
(case 1) and 1.409 Mb (case 2) microdeletions in the region of 7q11.23 separately.

Interventions: Both couples opted for the termination of pregnancies based upon genetic counseling.

Outcomes: The deleted region in both fetuses overlapped with Williams-Beuren syndrome. To our knowledge, case 1 was the 
first reported fetus of Williams-Beuren syndrome with subependymal cyst.

Lessons: The genotype-phenotype of Williams-Beuren syndrome is complicated due to the phenotypic diversity. For prenatal 
cases, clinicians should consider the combination of ultrasonography, traditional cytogenetic, and molecular diagnosis technology 
when genetic counseling.

Abbreviation: CMA = chromosomal microarray analysis.
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1. Introduction
Chromosomal microdeletion is usually regarded as an aberrant 
copy number loss (<5 Mb in size) in a specific subchromosomal 
region.[1] These microscopic imbalances can hardly be identi-
fied by karyotype analysis due to its low resolution but can be 
detected by molecular cytogenetic technologies, such as chromo-
somal microarray analysis (CMA). Chromosomal microdeletions 
are frequently associated with intellectual disability, multiple con-
genital anomalies, and autism spectrum disorders.[2–4]

7q11.23 microdeletion, also known as Williams-Beuren 
syndrome, generally causes neurodevelopmental disorders.[5] 
The first cases of Williams-Beuren syndrome were reported in 
1960s.[6,7] The prevalence of Williams-Beuren syndrome was 
approximately 1 in 7500 live births.[8,9] The clinic typical fea-
tures of Williams-Beuren syndrome are characterized by facial 
dysmorphisms, supravalvular aortic stenosis, connective tissue 
abnormalities, abnormalities in multiple endocrine axes, hyper-
calcemia, and a distinctive neurobehavioral phenotype.[10,11] In 
addition, individuals with Williams-Beuren syndrome are at risk 

of sudden cardiac arrest with anesthesia and have higher risk of 
impaired glucose tolerance.[12,13]

Most reports on 7q11.23 microdeletion cases were postnatal 
cases, while prenatal reports are relatively scarce. The prenatal 
ultrasound phenotype in 7q11.23 deletions was first described 
in 2011.[14] Till now, the correlation between prenatal pheno-
type and 7q11.23 deletions is still not clear. Here, we describe 
the clinical characterization of 2 cases of 7q11.23 microdeletion 
prenatally diagnosed using CMA. Meanwhile, we also made a 
literature review on the prenatal phenotype of pure 7q11.23 
microdeletion.

2. Materials and Methods
This study was approved by the Ethical Committee of The First 
Hospital of Jilin University (No. 2021-706) and followed the 
tenets of the Helsinki Declaration. Informed consent had been 
obtained from the patient for publication of this case report and 
accompanying information.
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2.1. Cytogenetic analysis

Amniotic fluid cells were obtained through amniocentesis 
after obtaining written informed consent. Amniotic fluid cells 
were cultured according to standard operating procedure. 
Chromosome analysis was performed on G-band metaphases 
at 400 to 500 banding resolution, which were prepared from 
10 mL of cultured amniotic fluid cells. Twenty metaphases were 
analyzed for all samples. The karyotype was described in accor-
dance with the International System for Human Cytogenetic 
Nomenclature (ISCN 2016).[15]

2.2. Chromosomal microarray analysis (CMA)

10 mL of uncultured amniotic fluid cells were collected using 
amniocentesis with informed consent. 5 mL of peripheral blood 
was collected using a standard vacuum extraction blood-col-
lecting system containing EDTA and heparin for the parents 
who intended to verify. Genomic DNA was extracted using the 
QIAamp DNA Mini kit (Qiagen, Hilden, Germany) according 
to the manufacturer’s protocol. Then the procedures were con-
ducted through CytoScan 750K array (Affymetrix, Santa Clara, 
CA). The procedure included genomic DNA extraction, diges-
tion and ligation, polymerase chain reaction amplification, poly-
merase chain reaction product purification, quantification and 
fragmentation, labeling, array hybridization, washing, and scan-
ning. Thresholds for genome-wide screening were set at ≥200 kb 
for gains and ≥100 kb for losses. The image data were analyzed 
using Chromosome Analysis Suite v4.0 software (ThermoFisher 
Scientific, Waltham, MA). Finally, the detected copy number 
variations were analyzed according to public databases: CliGen 
(https://www.clinicalgenome.org/), Database of Genomic Variants 
(DGV) (http://dgv.tcag.ca/dgv/app/home), DECIPHER (http://
decipher.sanger.ac.uk/), online Mendelian inheritance in man 
(OMIM) (http://www.ncbi.nlm.nih.gov/omim), and International 
Standards for Cytogenomic Arrays (ISCA) (https://www.iscacon-
sortium.org/). Genomic positions refer to the Human Genome 
February 2009 assembly (GRCh37/hg19).

3. Case presentation

3.1. Case 1

A 32-year-old woman, gravida 2 para 1 abortion 0, under-
went prenatal ultrasound at 25 weeks’ gestation, which pre-
sented subependymal cyst (Fig.  1A) in the fetus. The couple 
are non-consanguineous and healthy. After genetic counseling, 
the woman underwent amniocentesis at 28 weeks gestation for 
karyotype analysis and CMA. The karyotype of the fetus was 
normal. The CMA detected a 1.536Mb deletion in the region 
of 7q11.23 (arr[hg19] 7q11.23 (72,677,220–74,213,140) × 1) 
(Fig. 2A). The couple declined karyotyping and CMA analysis 
verification to confirm the origin of the deletion. Finally, the 
couple opted for termination of the pregnancy at 32 weeks of 
gestation according to the genetic counseling.

3.2. Case 2

A 31-year-old woman, gravida 2 para 0 abortion 1, underwent pre-
natal ultrasound at 26 weeks’ gestation, which presented persistent 
intrauterine growth restriction, persistent left superior vena cava 
(Fig. 1B) and pericardial effusion (3.4 mm). After genetic counsel-
ing, the woman underwent amniocentesis at 27 weeks gestation 
for karyotype analysis and CMA. The karyotype of the fetus was 
normal. The CMA detected a 1.409 Mb deletion in the region 
of 7q11.23 (arr[hg19]7q11..23 (72,745,325–74,154,404) × 1) 
(Fig. 2B). The couple karyotype analysis and CMA results were 
normal. The 7q11.23 microdeletion of the fetus was de novo. 
Finally, the couple opted for termination of the pregnancy at 29 
weeks of gestation according to the genetic counseling.

4. Discussion
We herein reported 2 prenatal cases with 7q11.23 microdele-
tion with abnormal ultrasound findings. Case 2 presented intra-
uterine growth restriction and cardiovascular anomalies, which 
catered for common prenatal phenotypes of 7q11.23 microdele-
tions, while case 1 presented subependymal cyst, which was 
not the atypical phenotypes of 7q11.23 microdeletions. To our 
knowledge, prenatal phenotype of 7q11.23 microdeletion with 
subependymal cyst had not been reported before.

7q11.23 microdeletion leads to Williams-Beuren syndrome 
which was associated with recognizable facial characteristics, 
intellectual disability, a characteristic friendly personality, and 
cardiovascular disease.[16] Most reported cases of Williams-
Beuren syndrome were adults and children. So far, the prena-
tal phenotype of Williams-Beuren syndrome is incomplete and 
atypical.[17]

The deleted regions of the 2 fetuses in this study overlapped 
with the region of Williams-Beuren syndrome (Fig. 3). To bet-
ter characterize the prenatal genotype–phenotype correlations 
of Williams-Beuren syndrome, we summarized clinic features 
of published cases involving pure prenatally detected 7q11.23 
deletion (Table  1).[17–23] All 7q11.23 microdeletions varied in 
size, ranging from 1.06 Mb to 1.98 Mb. Among these cases, 24 
cases (No. 9–32) presented apparently normal karyotypes. As 
summarized, 15/32 cases were de novo and 17/32 cases were 
not available. Among them, abnormal ultrasound findings were 
observed in 31/32 cases except no. 10 (high risk of Down syn-
drome). According to the literature review, the high frequencies 
of prenatal features were as follows: cardiovascular anomalies 
(15/32), intrauterine growth restriction (13/32), fetal polycystic 

Figure 1.  Typical ultrasound performance of the cases. (A) The ultrasound 
image of Case 1 showed the subependymal cyst. (B) The ultrasound image 
of Case 2 showed the persistent left superior vena cava.

https://www.clinicalgenome.org/
http://dgv.tcag.ca/dgv/app/home
http://decipher.sanger.ac.uk/
http://decipher.sanger.ac.uk/
http://www.ncbi.nlm.nih.gov/omim
https://www.iscaconsortium.org/
https://www.iscaconsortium.org/
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kidney (3/32) disease, nuchal-fold thickening (3/32), polyhy-
dramnios (2/32) and pericardial effusion (2/32). Prenatal car-
diovascular anomalies in fetal Williams-Beuren syndrome were 
diverse, including ventricular septal defect (No. 5, 8, 22, 25), 
tricuspid regurgitation (No. 13, 20), persistent left superior vena 
cava (No. 26, 32) and pericardial effusion (No. 19, 32). Among 
these cases, 29/32 cases chose to terminate their pregnancies. 
1/32 cases chose to selective fetocide in twin pregnancy, 1/32 
cases chose to delivery by cesarean section and 1/32 cases was 
lost to follow-up. Overall, 7q11.23 microdeletion could mani-
fest various prenatal phenotypes, and it was hard to establish a 
distinct genotype–phenotype correlation.

Williams-Beuren syndrome is caused by the pathological 
loss of the Williams-Beuren syndrome critical region, a 1.55 
to 1.83 Mb region that encompasses 25 to 27 unique pro-
tein-coding genes on chromosome 7q11.23.[8] According to the 
DECIPHER database, a total of 10 morbid genes with clinical 
diseases exist in the region of 7q11.23 (Table 2).

Among these morbid genes, ELN (OMIM: 130160) gene is 
the single most important gene that responsible for the car-
diovascular anomalies of Williams-Beuren syndrome.[24] Rare 
alteration of ELN gene produces disease by impacting protein 
dosage in mechanism of Williams-Beuren syndrome.[25] Elastin 
insufficiency leads to impaired elastin assembly and inelasticity 
of the arterial tree, causing increased arterial stiffness and even 
increased blood pressure.[26] Given that the cardiovascular 
structure and function is very sensitive to elastin dose, fetuses 
with Williams-Beuren syndrome may present with varying 
degrees of cardiovascular abnormalities.[27] The common car-
diovascular abnormalities in individuals with Williams-Beuren 
syndrome is valvar aortic stenosis.[28] In our report, none of 
the 2 cases presented with typical valvar aortic stenosis, but 
case 2 presented with other cardiovascular anomalies, includ-
ing persistent left superior vena cava and pericardial effusion. 
Huang et al[17] also found that the incidence of supravalvular 
aortic stenosis were lower than in previous reports. This may 
be related to the limitations of prenatal ultrasonography.

Figure 2.  (A) Chromosomal microarray analysis (CMA) array on uncultured 
amniocytes depicted 7q11.23 (72,677,220–74,213,140) microdeletion. (B) 
Chromosomal microarray analysis (CMA) array on uncultured amniocytes 
depicted 7q11.23 (72,745,325–74,154,404) microdeletion.

Figure 3.  Scale representation of Williams-Beuren syndrome and our cases in the long arm of chromosome 7q11.23 (https://decipher.sanger.ac.uk/). (A) Genes 
involved in the Williams-Beuren syndrome locus; (B) morbid genes involved in the Williams-Beuren syndrome locus; (C) Deleted fragments in Williams-Beuren 
syndrome and our cases.

https://decipher.sanger.ac.uk/
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NCF1 (OMIM: 608512) gene consists of 11 exons that extend 
over 8 kb and resides at the telomeric end of the Williams-Beuren 
syndrome critical region.[8,29] NCF1 is a component of the 
NAD(P)H oxidase complex and is involved in the generation of 
oxidative stress.[30] Increasing oxidative stress may play a patho-
physiological role in cardiovascular disease (hypertension, ath-
erosclerosis, and heart failure) and abnormalities (mainly aortic 
stenosis).[31] Loss of NCF1 has been associated with relative 
protection from hypertension and vascular stiffness in individu-
als with Williams-Beuren syndrome.[30,32] Approximately half of 
Williams-Beuren syndrome cases develop hypertension.[33] Cases 
with Williams-Beuren syndrome were observed stiff conducting 
vessels, even in the youngest children.[30]

DNAJC30 (OMIM: 618202) gene has no intron, and it 
encodes a member of the DNAJ molecular chaperone homol-
ogy domain-containing protein family. Tebbenkamp et al[34] 
found that DNAJC30 was enriched in developing and mature 
neurons where it interacted with the mitochondrial ATP syn-
thase machinery and facilitates ATP synthesis, and linked mito-
chondria to brain development. Bialleleic missense variation in 
DNAJC30 is associated with Leber hereditary optic neuropa-
thy in humans.[35] Leber hereditary optic neuropathy is a mito-
chondrial condition. This mitochondrial condition had not been 
reported in Williams-Beuren syndrome. But there was an evi-
dence suggesting that decreased DNAJC30 in mice resulted in 
some phenotypes of Williams-Beuren syndrome, such as thinner 
callosal axons, social aberrations, and increased anxiety.[34]

In addition, 7q11.23 deletion (Williams-Beuren syndrome) is 
one of the most frequently pathogenic CNVs of fetuses with 
growth restriction, particularly in isolated FGR.[36] Intrauterine 
growth retardation was also found in our case 2. Yuan et al[21] 
reported that 82.35% (14/17) cases of prenatal Williams-
Beuren syndrome combined with intrauterine growth retar-
dation. However, in our report, the incidence of intrauterine 
growth retardation in prenatal Williams-Beuren syndrome was 
40.63% (13/32) based on our literature review. Williams-Beuren 
syndrome presented specific growth pattern, characterized by 
intrauterine growth restriction, low weight, length, and head 
circumference at birth, and this global growth delay persisted 
during childhood and adolescence.[37]

Of note, subependymal cyst was found in our case 1. To our 
knowledge, this manifestation was first-reported as an ultra-
sound manifestation of Williams-Beuren syndrome. There are 2 
types of subependymal cysts, one of which is an acquired, pos-
themorrhagic cyst and the other of which is congenital and is 
related to germinolysis.[38] Although isolated subependymal cyst 
are usually a benign finding, further investigations is required.[39]

In this study, we reported 2 prenatal cases with 7q11.23 
microdeletion (Williams-Beuren syndrome), in which the fetal 
subependymal cyst in case 1 has not been mentioned in other 

reports. This manifestation may expand prenatal phenotype 
of Williams-Beuren syndrome. Given the phenotypic diversity 
of Williams-Beuren syndrome, comprehensive interpretation 
and genetic counseling for 7q11.23 microdeletion remain chal-
lenging. Comprehensive interpretation and genetic counseling 
of 7q11.23 microdeletion should consider the combination of 
prenatal ultrasound screening and traditional cytogenetic and 
molecular genetic analysis.
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