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Abstract

Introduction: Coffin-Siris syndrome (CSS) is a rare disorder of the SWI/SNF-related intellectual disability group. 
It typically presents with global developmental delay, variable intellectual disability, facial dysmorphism, and hypoplasia or absence of the distal phalanges, especially of the fifth digit. 
Among the implicated genes, ARID1B is the most frequently mutated, explaining most confirmed cases.

Case presentation: We report a 14-year-old boy with developmental delay, moderate intellectual disability, characteristic dysmorphic features, bilateral hypoplasia of the fifth digits, dorsolumbar scoliosis, and a history of bilateral cryptorchidism. 
Additional findings included café-au-lait macules, which are rarely described in CSS. Complementary investigations were unremarkable, including a normal karyotype. 
Exome sequencing identified a novel heterozygous deletion in ARID1B (NM_001374828.1:c.2964del; NP_001361757.1:p.Ser989ValfsTer20), leading to a frameshift and predicted protein truncation. 
This variant was absent from population databases and previously unreported, and was classified as likely pathogenic, confirming CSS type 1 (OMIM:135900).

Conclusion: This case highlights a typical ARID1B-related Coffin-Siris phenotype and contributes a novel variant to the molecular spectrum. 
It also emphasizes the role of next-generation sequencing in confirming rare syndromes, supporting multidisciplinary management and genetic counseling.
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Introduction

Coffin-Siris syndrome (CSS) is an uncommon and complex genetic disorder classified within SWI/SNF-related intellectual disability syndromes. 
It is characterized by developmental delay, intellectual disability of variable severity, distinctive dysmorphic features, and hypoplasia or absence of the distal phalanges, especially of the fifth digit. 
Since its original description in 1970, the clinical and molecular spectrum has expanded considerably, mainly due to advances in next-generation sequencing (NGS) [1–3].

Among the genes implicated, ARID1B is the most frequently mutated, representing the majority of confirmed cases [4–9]. 
The ARID1B phenotype typically includes moderate intellectual disability, speech delay, progressive facial features, and preserved survival, but shows variability, making diagnosis sometimes challenging.

Comprehensive overviews, such as the GeneReviews® entry on Coffin-Siris syndrome [10], further highlight its broad clinical spectrum and management considerations.  

We present a case of CSS with a pathogenic ARID1B mutation, underlining the contribution of molecular analysis to the evaluation of rare malformation syndromes.

Case Presentattion

Ilyass, a 14-year-old boy, is the second of five siblings, born to unrelated parents. 
Pregnancy and delivery (cesarean section) were uneventful, with good neonatal adaptation and a birth weight of 3000 g. 
Family history was unremarkable.

Psychomotor development was delayed: independent walking occurred at 2.5 years, and first intelligible words around 3 years. 
School performance remained poor, requiring specialized support; moderate intellectual disability was diagnosed by child psychiatry.

On examination, the child had triangular face, low anterior hairline, prominent ears, thick lips, long eyelashes, and microcrania. 
Other findings included café-au-lait macules, broad intermammary distance, and flat feet. 
Musculoskeletal exam showed dorsolumbar scoliosis. 
Both fifth fingers displayed distal phalanx hypoplasia. 
Past history included bilateral cryptorchidism, surgically corrected at 3 years.

Complementary investigations were unremarkable: karyotype was normal; ENT and ophthalmologic exams showed no anomalies; cardiac and abdominal ultrasounds were normal. 
Skeletal X-rays confirmed dorsolumbar scoliosis.

Exome sequencing revealed a heterozygous deletion in ARID1B (NM_001374828.1:c.2964del; NP_001361757.1:p.Ser989ValfsTer20). 
This variant is predicted to cause truncation or nonsense-mediated decay. 
It was absent from gnomAD v4.1.0, not previously reported, and classified as likely pathogenic, confirming CSS type 1 (OMIM:135900) (Figure 1).

Discussion

CSS was first described in 1970 by Coffin and Siris in three female patients with intellectual disability, digital anomalies, and characteristic dysmorphic features [11]. 
It is now recognized as part of SWI/SNF-related intellectual disability syndromes, caused by variants in genes encoding subunits of the SWI/SNF chromatin-remodeling complex [1,12].

Epidemiology
CSS is considered ultra-rare. Only a few hundred cases have been published worldwide. 
Its prevalence is estimated at <1 in 100,000 live births, but diagnoses have increased with the widespread use of NGS [13].

Clinical Spectrum
The classical phenotype includes: 
• developmental delay and intellectual disability in >90% of cases [4–9],  
• dysmorphic facial features such as wide mouth, thick lips, long eyelashes, low hairline, prominent ears, and flat/upturned nose [11,14],  
• hypoplasia/aplasia of distal phalanges of the fifth fingers or toes [15].

Additional anomalies may involve the skeleton (scoliosis, joint laxity, flat feet), urogenital system (cryptorchidism, renal anomalies), neurological features (hypotonia, seizures, white matter anomalies), and skin manifestations (hirsutism, pigmentary lesions) [16–18].

Our patient showed the major features: developmental delay, intellectual disability, triangular face, fifth finger hypoplasia, scoliosis, and cryptorchidism. 
The presence of café-au-lait macules, rarely reported in CSS, may represent an expansion of the cutaneous phenotype.

Genotype-Phenotype
Variants in several SWI/SNF genes (ARID1A, ARID1B, SMARCA4, SMARCB1, SMARCE1, DPF2) are known to cause CSS. 
ARID1B is the most frequent, responsible for nearly two-thirds of confirmed cases [4–9,13].

Patients with ARID1B variants usually have moderate phenotypes with speech delay, intellectual disability, evolving facial features, and distal phalanx anomalies, without life-threatening visceral malformations [4–9,13]. 
By contrast, ARID1A and SMARCA4 mutations are often associated with severe or lethal forms [12].

The variant reported here (c.2964del; p.Ser989ValfsTer20) is novel, absent from databases, and never previously described, thereby expanding the molecular spectrum of ARID1B.

Role of NGS
Karyotype and array CGH are often normal in CSS [14]. 
NGS, especially exome sequencing, is essential for diagnosis and for distinguishing CSS from syndromes with overlapping phenotypes such as Nicolaides-Baraitser, Cornelia de Lange, or Rubinstein-Taybi [3,19].

Management and Prognosis
There is no curative treatment. Management relies on multidisciplinary care: developmental therapies (speech, psychomotor, special education), orthopedic surveillance, urological surgery for cryptorchidism or renal anomalies, and psychiatric follow-up [17,20].

As highlighted in GeneReviews® [10], prognosis is variable but survival is generally preserved in ARID1B-related cases. 
Intellectual disability is the major limiting factor, ranging from moderate to severe, and determines autonomy. 
Facial features become more apparent with age, facilitating recognition in older patients.

In our patient, intellectual disability remained stable, without major visceral complications, in line with expected ARID1B outcomes.

Conclusion

Coffin-Siris syndrome is rare but recognizable when developmental delay, dysmorphic features, and digital anomalies are associated. 
ARID1B is the most frequently implicated gene, and exome sequencing is crucial when karyotype is normal. 
This case illustrates the importance of molecular diagnosis for rare syndromes and adds a novel ARID1B variant to the CSS spectrum. 
Beyond the molecular result, it emphasizes the clinical value of accurate genetic confirmation to guide multidisciplinary management and genetic counseling.
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Figure 1. Molecular analysis by exome sequencing identified a heterozygous deletion in the ARID1B gene
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