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Abstract: 8q21.11 microdeletion syndrome is a rare chromosomal disorder characterized by a highly variable phenotype, including 
mild to moderate intellectual disability, distinctive facial dysmorphisms, and congenital anomalies such as ocular defects, cardiac 
malformations, and limb abnormalities. The deletion size in 8q21.11 microdeletion syndrome ranges from 0.12 to 13.15 Mb, with 
a critical small region of overlap (SRO) of 539.77 Kb. The ZFHX4 gene in this region is implicated in neurodevelopmental disorders 
and ocular anomalies. Other genes, including PEX2 and PMP2, contribute to the complex clinical presentation by affecting metabolic 
and immune functions. Here, we present a prenatal diagnosis of 8q21.11 microdeletion syndrome in a fetus with increased nuchal 
translucency detected via ultrasound. This case underscores the importance of high-resolution genomic testing and genetic counseling 
in the management of 8q21.11 microdeletion syndrome, providing valuable insights into prenatal assessment of this rare condition. 
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Introduction
8q21.11 microdeletion syndrome is a rare chromosomal disorder resulting from a heterozygous deletion in the 8q21.11 
region. First described by Palomares et al,1 the syndrome is characterized by a highly variable phenotype that includes 
mild to moderate intellectual disability, distinctive facial dysmorphisms, and a range of congenital anomalies such as 
ocular defects, cardiac malformations, and limb abnormalities.1,2 The phenotypic variability and lack of specific prenatal 
markers make early diagnosis challenging, often leading to postnatal confirmation.2 However, the advent of high- 
resolution genomic technologies like array comparative genomic hybridization (aCGH) has enhanced the detection of 
submicroscopic deletions, including those in the 8q21.11 region, during prenatal assessments. This advancement allows 
for more accurate diagnoses and informed genetic counseling.2 The size of the deletion in 8q21.11 microdeletion 
syndrome can range from approximately 0.12 to 13.15 Mb and may encompass multiple genes. Using a high-density 
targeted oligonucleotide array, Palomares et al1 defined a small region of overlap (SRO) of 539.77 Kb. Interestingly, there 
is no clear correlation between the size of the deletion and the severity of the phenotype, which complicates genotype- 
phenotype interpretations.2 This underscores the importance of analysing the specific gene content within each deletion to 
better understand the clinical implications. One critical gene located within the SRO is ZFHX4 (zinc finger homeobox 4) 
(OMIM#606940). ZFHX4 encodes a transcription factor with four homeodomains and 22 zinc finger motifs, playing 
a significant role in regulating gene expression during neuronal and mesenchymal cell differentiation.3 

Haploinsufficiency of ZFHX4 has been associated with congenital ocular abnormalities—such as ptosis, sclerocornea, 
and microphthalmia—as well as neurodevelopmental delays.4 Recently, a crucial role for ZFHX4 in the neurodevelop
mental disorders (NDDs) was observed among 42 cases, reinforcing its relevance in 8q21.11 deletion syndromes.5 Other 
genes within the deleted region, including PEX2, PMP2, and IL7, are implicated in metabolic processes and immune 
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function, contributing to the complexity of the clinical presentation.2 Previous reports have highlighted the broad 
spectrum of anomalies associated with deletions in the 8q21.11 region. For example, Donahue et al6 reported 
a prenatal case involving severe congenital heart defects linked to an 8q21.11 deletion, emphasizing the potential for 
serious cardiovascular involvement. Additionally, studies have suggested that deletions encompassing the HEY1 gene 
may contribute to developmental anomalies, although its exact role remains less defined compared to ZFHX4.7 HEY1 is 
also located within the smallest region of overlap (SRO) described for 8q21.11 microdeletion syndrome, suggesting that 
both genes may act synergistically in determining the neurodevelopmental phenotype. In this case report, we present 
a prenatal diagnosis of 8q21.11 microdeletion syndrome in a fetus identified through increased nuchal translucency on 
ultrasound examination. The deletion was confirmed via G-banding karyotype and aCGH analyses. We discuss the 
phenotypic implications in the context of existing literature, aiming to enhance the understanding of this rare syndrome 
and to underscore the importance of comprehensive genetic counselling in similar cases.

Materials and Methods
Chorionic villus sampling (CVS) was performed at 11 weeks and 5 days of gestation due to abnormal ultrasound 
findings, specifically an increased nuchal translucency (NT) measurement of 5 mm. Villus cells were cultured according 
to standard protocols for karyotyping. Chromosomal analysis was conducted using G-banding techniques at a resolution 
of 400 bands per haploid set, following the International System for Human Cytogenomic Nomenclature (ISCN 2020) 
guidelines. To determine whether the chromosomal abnormality was inherited, peripheral blood samples from both 
parents were collected and analysed using the same cytogenetic methods.8 Genomic DNA was extracted from uncultured 
chorionic villi using the QIAamp DNA Mini Kit (Qiagen), following the manufacturer’s instructions. Array comparative 
genomic hybridization (aCGH) was performed using the Agilent CytoSure ISCA v2 Microarray 4x44K platform, which 
offers high-resolution genome-wide coverage. DNA labeling, hybridization, and scanning were carried out according to 
the Agilent Technologies protocol with genomic coordinates aligned to the GRCh37/hg19 genome build. Decipher 
platform was used (https://www.deciphergenomics.org/) to interpret genomic variations.

Case Report
A 25-year-old gravida 3, para 0 woman was referred to our prenatal diagnostic center at 11 weeks and 5 days of gestation due to 
an abnormal ultrasound finding of increased nuchal translucency measuring 5 mm (Figure 1). Both the woman and her husband 
were healthy, non-consanguineous, and had no significant family history of genetic disorders or congenital malformations. The 
patient had previously experienced two spontaneous abortions at 16 and 18 weeks of gestation, attributed to placental abruption 
and toxoplasmosis infection, respectively. Given the ultrasound findings, chorionic villus sampling (CVS) was performed to 
investigate potential chromosomal anomalies. Cytogenetic analysis using G-banding at a resolution of 400 bands revealed an 
abnormal karyotype in the fetus: 46,XY,del(8)(q21.11q21.13). The deletion was observed in all 20 metaphases examined. Both 
parents had normal karyotypes, confirming de novo origin of deletion (Figure 2). To further characterize the chromosomal 

Figure 1 The yellow arrow indicates the presence of increased nuchal translucency.
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aberration, array comparative genomic hybridization (aCGH) was conducted. The aCGH analysis identified a 5.07 Mb deletion 
on chromosome 8q21.11–q21.13, spanning genomic coordinates chr8:77,491,659–82,561,762 (GRCh37/hg19) (Figure 2). There 
are 12 OMIM genes within the deleted region, of which 5 are classified as disease-causing according to the DECIPHER database, 
ZFHX4, PMP2, PEX2, IL7, and MRPS28 gene.9 The alignment of our case with all previously described overlapping deletions 
reported ZFHX4 gene as common denominator2 (Figure 3). The overlap region encompasses the ZFHX4 gene, resides within the 
previously established SRO associated with 8q21.11 microdeletion syndrome.1 Subsequent ultrasound examinations up to 
14 weeks of gestation did not reveal any additional structural abnormalities beyond the increased nuchal translucency. There were 
no detectable cardiac defects, limb anomalies, or other organ malformations at this gestation stage. Comprehensive genetic 
counselling was provided to the couple, detailing the potential phenotypic outcomes associated with the 8q21.11 microdeletion 
syndrome. Discussions included the risks of intellectual disability, developmental delays, congenital ocular anomalies, and the 
variability in clinical expression due to incomplete penetrance and variable expressivity.2,5,6 The uncertainty in predicting the 
exact phenotype was emphasized, given the limited number of reported cases and the broad spectrum of possible manifestations. 
After careful consideration, the couple elected to terminate the pregnancy at 14 weeks of gestation, rising concerns over the high 
risk of severe developmental issues and the potential impact on quality of life. The termination was performed in accordance with 
institutional protocols and ethical guidelines. An autopsy was not conducted.

Discussion and Conclusion
The prenatal diagnosis of an 8q21.11 microdeletion syndrome in this case highlights the complexities associated with 
interpreting chromosomal deletions that encompass multiple genes with variable clinical significance. The initial finding 
of increased NT served as a non-specific marker that warranted further genetic investigation. Although increased NT is 
associated with chromosomal abnormalities and genetic syndromes, it lacks specificity, necessitating advanced diagnostic 

Figure 2 Array comparative genomic hybridization (aCGH) result of the fetus showing a 5.07 Mb deletion at 8q21.11–q21.13 (chr8:77,491,659–82,561,762, GRCh37/hg19) 
encompassing 12 OMIM genes.
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tools for precise identification.10 Nonetheless, reporting cases in which increased NT is the only prenatal finding remains 
clinically relevant, as this feature can represent the earliest detectable sign of a submicroscopic chromosomal imbalance. 
In this context, the identification of a 5.07 Mb de novo deletion in the 8q21.11–q21.13 region via aCGH underscores the 
utility of high-resolution genomic technologies in prenatal diagnostics. ZFHX4 emerged as the most critical gene within 
the deleted region due to its established role in neurodevelopmental processes and ocular development. 
Haploinsufficiency of ZFHX4 has been consistently associated with intellectual disability and congenital ocular anoma
lies such as ptosis and microphthalmia.4,5 Therefore, its deletion is likely to contribute significantly to the neurodevelop
mental risks associated with 8q21.11 microdeletion syndrome. However, while ZFHX4 is a plausible contributor to the 
phenotype, the large size of the deleted region encompassing multiple OMIM genes (including PEX2, PMP2, HEY1, and 
IL7) suggests that a multigenic mechanism may underlie the observed features. This broader interpretation better reflects 
the complexity of 8q21.11 microdeletion syndrome and aligns with the variability reported in previous studies. This 
highlights the necessity of detailed genetic counselling in prenatal settings where SRO-associated genes like ZFHX4 are 
implicated, as they carry significant prognostic implications for neurodevelopment and morphology. The deletion also 
encompassed other genes such as PEX2, PMP2, and HEY1, which may contribute to the phenotypic spectrum. PEX2 is 
involved in peroxisome biogenesis, and mutations can lead to peroxisomal disorders affecting metabolic functions.11 

PMP2 plays a role in myelin sheath formation in peripheral nerves, and its alteration could potentially impact neural 

Figure 3 Schematic representation of the 8q21.11 microdeletion region in the fetus, overlapping pathogenic or likely pathogenic deletions (red bars) reported in the 
DECIPHER database. The shared overlap involving the ZFHX4 gene (light blue vertical bar) is highlighted.
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conductivity.12 HEY1 is a transcriptional repressor involved in neural and cardiac development, although its exact clinical 
significance in humans remains less defined.2 Given the size and gene content of the deleted segment, it is plausible that 
the observed phenotype results from a combined haploinsufficiency of multiple genes rather than the loss of a single 
driver gene. Moreover, epigenetic mechanisms or the influence of modifier genes could modulate the expressivity of the 
deletion, contributing to the broad variability described across reported cases. This multigenic and multifactorial 
interpretation may better explain the non-specific features observed in the present case. Previous studies have reported 
significant phenotypic variability associated with 8q21.11 microdeletions. For instance, Ben Ayed et al described,2 

patients with intellectual disability, facial dysmorphisms, and limb anomalies, but with varying degrees of severity. 
Donahue et al reported,6, a prenatal case with severe congenital heart defects, emphasizing the potential for critical 
cardiovascular involvement. The absence of additional clinical signs besides the increased NT in our case highlights the 
unpredictability of phenotypic expression and the challenges in prenatal counselling. Moreover, it is important to report 
cases like ours, where there is no clear genotype-phenotype correlation. In fact, as seen in our case at 18 weeks of 
gestation, this rare microdeletion syndrome only showed an increase in NT, whereas other cases with similar micro
deletions have presented more definitive clinical signs, such as cardiac defects or intellectual disability.1,2 The limited 
number of studies on this microdeletion necessitates reporting even cases like ours, which may not be completely clear or 
well defined, to promote and stimulate scientific debate. Given the scarcity of well documented cases in the literature, it 
is essential to bring such cases to the scientific community’s attention. This helps increase awareness of a microdeletion 
that is still not well understood, fostering further research and a deeper understanding of its genetic and clinical 
implications. A limitation of the current case is the lack of an autopsy, which restricts comprehensive phenotypic 
correlation and represents an important consideration for clinical interpretation. Future studies should aim to integrate 
detailed postmortem findings where available to strengthen genotype-phenotype correlations. The decision to terminate 
the pregnancy was made after comprehensive counselling and reflects the parents’ weighing of potential quality-of-life 
issues for the child and family. This emphasizes the need for sensitive and supportive counselling that respects the values 
and decisions of the family.

In conclusion, high-resolution genomic analysis remains vital in prenatal diagnostics of syndromic microdeletions, 
and detailed genetic counselling must accompany prenatal diagnosis to adequately prepare families for variable clinical 
outcomes.
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