Case report

"Jacobsen Syndrome with 11q Deletion,
Trigonocephaly, and MYBPC3 Mutation: A
Unique Case Report"

ABSTRACT |

Jacobsen syndrome (JS), also known as 11q deletion disorder, is a rare chromosomal condition characterized
by a wide range of congenital anomalies, developmental delays, and hematological abnormalities. This report
presents the case of a 9-month-old female child with trigonocephaly, mild developmental delay, hypotonia, and
ocular tracking issues. Initial examinations revealed a small atrial septal defect (ASD), a depressed and broad
nasal bridge, epicanthic folds, low-set ears, overfolded helices, a smooth philtrum, and a high palate. Genetic
testing, including clinical exome sequencing and chromosomal microarray analysis, identified a pathogenic
heterozygous copy number deletion in the 11g23.3-925 region, confirming the diagnosis of Jacobsen syndrome.
Additionally, mutations in the MYBPC3 and SYNE1 genes were identified. The MYBPC3 mutation is notable due
to its association with cardiomyopathy, a finding that adds complexity to the cardiac profile typically observed in
Jacobsen syndrome. Cardiomyopathy was diagnosed in the patient, emphasizing the importance of early
cardiological evaluation. The diagnosis underscores the importance of early genetic evaluation in children with
congenital anomalies and developmental delays. Comprehensive management involving genetic counseling,
regular monitoring, and supportive therapies is essential to address the diverse needs of patients with Jacobsen
syndrome. This case highlights the necessity for continued research and awareness to enhance understanding,
treatment, and long-term outcomes for individuals affected by this rare chromosomal disorder.
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1. INTRODUCTION

In 1973, Petrea Jacobsen reported the first case of a patient with dysmorphic features, developmental delay, and congenital
heart disease (atrial and ventricular septal defects) linked to an 11q deletion inherited from the father. Since then, more than
200 similar cases have been documented. *

Jacobsen syndrome is a multi-congenital anomaly/mental retardation (MCA/MR) contiguous gene syndrome resulting from
the partial deletion of the long arm of chromosome 11. It is estimated to occur in 1 out of every 100,000 births, with a female-
to-male ratio of 2:1. The most common clinical features include pre- and postnatal physical growth retardation, psychomotor
delay, and distinctive facial dysmorphisms, such as skull deformities, hypertelorism, ptosis, coloboma, down-slanting
palpebral fissures, epicanthal folds, a broad nasal bridge, a short nose, a V-shaped mouth, and small, low-set, posteriorly
rotated ears. Abnormal platelet function, thrombocytopenia, or pancytopenia are typically present at birth.?

Jacobsen syndrome (JS) is usually not inherited, but an individual with the condition can transmit the deletion to their
offspring. According to published data, JS is linked to attention deficit-hyperactivity disorder (ADHD) and a higher prevalence
of autism spectrum disorders. About a quarter of children with JS do not survive past infancy, with congenital heart diseases
being the leading cause of death, followed by hematological disorders. Survivors require long-term specialized care, and
the oldest known patient with JS is approximately 50 years old. *



2. PRESENTATION OF CASE

Here is a 9 month old female child presented with trigonocephaly with metopic ridging at birth, mild developmental delay,
hypotonia, eye tracking issue, ? hearing impairment, ?small ASD in the first ECHO scan, AF-admitting 1 finger nevus
flammeus, depressed and broad nasal bridge, epicanthic folds, low set ears, overfolded helices, smooth philtrum, high
palate, sacral dimple, mild lower length discrepancy, increased tone and jerky pursuits.

MRI of the brain showed T2/FLAIR hypo-intensities with cysts in the frontal region, simplified gyration (? mild polymicrogyria)
only P1L1 is myelinated and T1 hypointense-corresponding hyperintensities.

Clinical exome sequencing done elsewhere revealed a pathogenic variant in the MYBPC3 gene [c.33372C>A , p.Cys1124
Ter] and a variant of uncertain significance in the “SYNE1” gene [c.17938GA . p.Glu598Lys] and a likely pathogenic copy
number deletion in the chromosome 11.Karyoseq with Karyotyping done elsewhere showed pathogenic CNV deletion (Chr
11: 120943729-135008516) (GRCh 37).

Whole exome sequencing done at NIMAHNS also revealed the same chromosome “11q23.3925” copy number loss. She
is suspected to be suffering from chromosome 11q, terminal deletion syndrome.

Chromosomal Microarray was done: Results were found to be positive — Pathogenic copy number loss relevant to the
phenotype described in the subject was identified.

Table 1. Chromosomal Microarray

Type Chromosome Size Genomic Zygosity Classification
region coordinates
Copy no. | 11g23.3-11925 14.07 Mb Arr  [GRCh 37] | Heterozygous | Pathogenic
Loss 11923.3-11925
(120864922
134944006X1)

Report Summary — A heterozygous copy number loss. In 11g23.3-g25 region spanning the genomic coordinates
chr11:120864922-134944006 was identified. Similar sized copy no. loss overlapping this region have been reported in
DECIPHER associated with similar phenotypes. This region comprises of 156 genes including HEPACAM. The
leukoencephalopathy phenotype is secondary to haploinsufficiency of the HEPACAM gene (MLC2) which is reported in
literature. The same copy number loss was also observed in exome sequencing of the same proband. In addition, the
clinical phenotype of the proband matches to that of the proband. In view of all the current evidence , this deletion is
considered to be pathogenic.

Final Interpretation — In view of the presence of a heterozygous pathogenic deletion in 11923.3-g25 along with the matching

clinical phenotype, the diagnosis of “11923.3-q25 deletion syndrome” is confirmed in the proband.



Figure no 3: MRI suggesting craniosynostosis (trigonocephaly) due to early fusion of the metopic suture

The above figures suggest Craniosynostosis (trigonocephaly) due to early fusion of the metopic suture as
described

3. DISCUSSION

Jacobsen syndrome (11923 deletion syndrome) is a rare genetic disorder caused by a deletion on the long arm of
chromosome 11. This condition is associated with various congenital anomalies and intellectual disabilities. The
clinical features of Jacobsen syndrome can vary depending on the size and location of the deletion. While



craniosynostosis, particularly trigonocephaly due to early fusion of the metopic suture, is not a typical
characteristic, it has been reported in a few cases. This case report highlights a rare presentation of Jacobsen
syndrome with trigonocephaly, developmental delays, hypotonia, and distinct facial dysmorphisms, confirmed
through chromosomal microarray and exome sequencing.

The proband in this case exhibited developmental delays, hypotonia, and facial dysmorphisms, including
epicanthic folds, low-set ears, and a broad nasal bridge. Additionally, the patient had a small atrial septal defect
(ASD), which is a common congenital heart defect seen in Jacobsen syndrome. These features align with
previously reported cases of Jacobsen syndrome. However, the presence of craniosynostosis (specifically
trigonocephaly) is a rare finding in this condition.

A review by Mattina et al. (2009) discussed the phenotypic variability in Jacobsen syndrome, highlighting
congenital heart defects, intellectual disabilities, and distinct facial features as the most common clinical
presentations. Craniosynostosis was not commonly reported, but some cases have shown a connection between
large deletions and cranial anomalies like trigonocephaly. In this case, the early fusion of the metopic suture
suggests that cranial development genes within the deleted region may play a role in this atypical presentation.
Further genetic studies have identified the HEPACAM gene, located within the 11923-g25 deletion region, as a
significant contributor to neurodevelopmental issues and motor delays. The loss of this gene could explain some
of the developmental delays and hypotonia seen in the patient. This deletion pattern aligns with findings in genetic
databases such as DECIPHER, strengthening the association between these genetic alterations and the observed
clinical features. **

Despite the phenotypic variability in Jacobsen syndrome, hematological abnormalities, particularly
thrombocytopenia, remain hallmark features, as described by Grossfeld et al. (2004). > However, in this case, the
absence of hematological issues highlights the condition's broad clinical spectrum. This variability underscores
the need for genetic testing to accurately diagnose Jacobsen syndrome, especially in atypical cases.
Comprehensive management of Jacobsen syndrome requires a multidisciplinary approach involving specialists
from neurology, cardiology, genetics, and craniofacial surgery. Early diagnosis through chromosomal microarray
and exome sequencing is essential for identifying atypical features and ensuring appropriate interventions. This
case contributes to the growing body of knowledge on Jacobsen syndrome by expanding the known phenotypic
spectrum and emphasizing the importance of genetic testing in diagnosing rare presentations.

The findings stress the importance of genetic studies for improving diagnostic accuracy and tailoring patient
management strategies. ldentifying and reporting atypical cases can aid clinicians and researchers in better
understanding the complexities of Jacobsen syndrome and improving care for affected individuals.

4. CONCLUSION

Jacobsen disease, also known as 11q deletion disorder, is a rare chromosomal condition with a spectrum of clinical
manifestations. This case highlights the importance of early diagnosis and comprehensive management to
improve the quality of life for affected individuals. Our patient presented with characteristic features such as
developmental delays, congenital anomalies, and hematological abnormalities. The multidisciplinary approach
involving genetic counseling, regular monitoring, and supportive therapies proved crucial in addressing the
diverse needs of the patient. Continued research and awareness are essential to enhance understanding and
treatment of Jacobson disease, ultimately paving the way for better prognostic outcomes.
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