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ABSTRACT 

	Aims: To report a pediatric case of Bardet-Biedl syndrome (BBS) and discuss its clinical, diagnostic, and therapeutic aspects in light of current literature.
Study Design : Case report and literature review.
Place and Duration of Study : Department of Pediatrics, Hôpital Militaire d’Instruction Mohammed V, Rabat, Morocco, 2024.
Methodology : We describe a 10-year-old boy, born from a first-degree consanguineous marriage, who presented with growth retardation, obesity, facial dysmorphism, polydactyly, brachydactyly, micropenis, learning difficulties, and decreased visual acuity. Clinical, radiological, ophthalmological, renal, and genetic investigations were performed.
Results: The child exhibited multiple features suggestive of Bardet-Biedl syndrome: polydactyly of hands and feet, obesity, retinal dystrophy with extinguished electroretinogram, renal anomalies (horseshoe kidney with asymmetric function), and learning difficulties. Genetic testing was initiated but results were pending at the time of reporting. Symptomatic and multidisciplinary management was initiated [37].
Conclusion: Bardet-Biedl syndrome is a rare multisystem ciliopathy. Early recognition, even in the absence of genetic confirmation, is essential for timely multidisciplinary management. Visual and renal complications largely determine long-term prognosis.




Keywords: Bardet-Biedl syndrome, ciliopathy, polydactyly, obesity, renal anomalies, retinal dystrophy, case report


1. INTRODUCTION 

Bardet-Biedl syndrome (BBS; OMIM 209900) is a rare autosomal recessive ciliopathy characterized by retinal dystrophy, obesity, post-axial polydactyly, hypogonadism, renal anomalies, and variable intellectual disability [1–3]. Its prevalence is estimated at 1 in 140,000 in Europe and North America but is higher in consanguineous populations [4,5]. Clinical variability has been observed even within the same family [6,7], and longitudinal studies in defined populations confirm significant phenotypic heterogeneity [8,9].
More than 20 genes (BBS1–BBS21) have been identified to date [10–13]. These encode proteins involved in the structure and function of the primary cilium [14,15]. Their dysfunction explains the pleiotropic manifestations, including ocular, renal, endocrine, and skeletal anomalies [16–18]. Population studies have shown that BBS1 and BBS10 mutations are the most common [19,20]. Genotype–phenotype correlations are increasingly recognized, with some variants linked to more severe renal or visual outcomes [21–23].
Several studies emphasize the renal involvement in BBS, which represents the main determinant of prognosis [24,25]. Research has also highlighted the oligogenic inheritance and interaction between different BBS genes [26,27]. Targeted sequencing and exome approaches allow for improved genetic diagnosis [28,29]. The BBSome complex and related trafficking proteins play a central role in ciliary membrane biogenesis [30–33]. Finally, recent reviews underline the importance of early recognition, multidisciplinary care, and ongoing genetic discoveries in this complex disorder [34–36].



2. CASE PRESENTATION

A 10-year-old boy, born from first-degree consanguineous parents, was referred for evaluation of growth retardation, obesity, and decreased visual acuity. His height was 123 cm (−3 SD), weight 34 kg (BMI 22.47, >97th percentile). Clinical examination revealed dysmorphic features, post-axial polydactyly of both hands and feet, brachydactyly, micropenis, learning difficulties, and poor school performance. Progressive night blindness was reported over two years.

Radiographs confirmed polydactyly and brachydactyly. Ophthalmological evaluation revealed retinal dystrophy with extinguished electroretinogram [10]. Abdominal ultrasound showed hepatomegaly and a horseshoe kidney with asymmetric function. Renal scintigraphy demonstrated asymmetry in function (right kidney 63%). Genetic analysis was initiated but pending at the time of report.

Written informed consent was obtained from the parents.
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Figure 1. Dysmorphic face.
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Figure 2. Polydactyly of foot.
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Figure 3. Polydactyly of hand.
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Figure 4. Micro-penis.






3. discussion

The clinical features in our patient fulfill the major diagnostic criteria of BBS: obesity, retinal dystrophy, post-axial polydactyly, learning difficulties, renal anomalies, and hypogonadism [2,4,5]. Although molecular confirmation was pending, the constellation of signs was highly suggestive [6,7,12]. Phenotypic variability has been described across families and populations [13–15], and triallelic inheritance further complicates genetic counseling [7,26].
Retinal dystrophy is the most consistent manifestation and usually progresses to blindness [8,34]. Our patient’s electroretinography confirmed rod-cone dystrophy. Renal anomalies, reported in up to 90% of cases, are the leading cause of morbidity and mortality [9,18,24,29]. Our case with a horseshoe kidney illustrates this variability. Skeletal anomalies such as brachydactyly and polydactyly are common, with radiographic documentation supporting the diagnosis [11].
Genetic studies have identified more than 20 causative genes [19,20,27]. BBS1 and BBS10 are the most frequently mutated, but novel variants continue to be reported [18,23]. Exome sequencing has expanded the mutational spectrum [19,28]. Molecular insights confirm the central role of the BBSome and its interaction with intraflagellar transport proteins [30–33], which regulate ciliary membrane dynamics and signaling.
Management remains symptomatic and multidisciplinary. Recommendations include regular ophthalmological follow-up, renal surveillance, weight management, endocrine assessment, and educational support [10,24,25]. Cognitive and psychological interventions improve school outcomes [12,16]. Research into gene therapy, cell-based interventions, and pharmacological modulation of ciliary function is ongoing but remains experimental [17,30].
Our case aligns with previous series in consanguineous populations [27,29] and emphasizes the importance of early diagnosis for prognosis and family counseling [14,15,35,36]. The addition of recent case reports [40,41] illustrates the continued relevance of detailed clinical observation, particularly in regions where molecular testing may be delayed.



4. Conclusion

BBS is a rare multisystem ciliopathy. Clinical diagnosis remains crucial where molecular testing is delayed or unavailable. Early recognition allows multidisciplinary management to reduce morbidity and improve prognosis.
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Definitions, Acronyms, Abbreviations
BBS: Bardet-Biedl Syndrome
BMI: Body Mass Index
ERG: Electroretinogram
PNDS: Protocole National de Diagnostic et de Soins
SD: Standard Deviation
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