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ABSTRACT

Background: Bardet—Biedl Syndrome is a disorder with a pleiotropic gene action on multiple phenotypic traits and thus a wide
range of clinical variability is seen within and between families.

Bardet Beidl Syndrome is characterized by rod cone dystrophy, truncal obesity, postaxial polydactyly, cognitive impairment, male
hypo-gonadotrophic hypogonadism, complex female genitourinary malformations and renal abnormalities.

Case Presentation: A one day old male child came to the Outpatient department of a private clinic. The case presented with
polydactyly, absence of hard palate due to failure of fusion of bilateral premaxillary segments and macular grade corneal opacity
as examined by an ophthalmologist.

Conclusion: The diagnosis of Bardet Beidl syndrome (BBS) is established by clinical findings. According to studies by Beales et
al in 1999 and 2001, diagnosis is confirmed with the presence of three primary features and two secondary features. An inter-
pretation of the molecular pathogenesis with a thorough research into therapeutics may bring about new treatment options for

the organ specific disorders of Bardet Beidl Syndrome.
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INTRODUCTION

Bardet Beidl syndrome is a multisystem autosomal recessive
disorder. The syndrome is named after Georges Bardet and
Arthur Beidl.!V Tt is synonymous with Lawrence Moon syn-
drome but it is a matter of debate as some workers consider it
as a separate entity while some recent research suggests that
the two conditions may not be distinct .

Bardet-Biedl syndrome is a multisystemic genetic disorder
characterized by postaxial polydactyly, progressive retinal
dystrophy, obesity, hypogonadism, learning difficulty, and
renal dysfunction. Other manifestations include diabetes
mellitus, neurological impairments (mainly ataxia), heart
disease, oro- dental malformations. Due to the late onset
of symptoms, the diagnosis of BBS is usually made during
childhood. For example, obesity appears around age 2-3
years, and retinal degeneration becomes clinically apparent
only at age 8 years.®# The only features that may be present
at birth are polydactyly, kidney anomaly, hepatic fibrosis,
and genital or heart malformations.

Bardet-Biedl syndrome (BBS) is a rare, genetic multisys-
tem disorder; a ciliopathy secondary to the basal body dys-
function.®® Mutations in 14 genes are known to be asso-
ciated with BBS ( Bardet Beidl Syndrome): BBS1, BBS2,
ARL6/ BBS3, BBS4, BBS5, MKKS/BBS6, BBS7, TTC8/
BBS8, B1/BBS9, BBS10, TRIM32/BBS11, BBS12, MKS1/
BBS13, and CEP290/BBS14 .(7

CASE PRESENTATION

A one day old male baby with a normal birth weight of 2.5 kg
came to a private clinic (Sai clinic). The father complained
about the deteriorating condition of the patient due to fever
and breathlessness. On careful examination by a Neonatolo-
gist the width of the head region was more as compared with
the length, the back of head was flat rather than curved and
the tips of ears were protruded. The patient had a flattened
nasal bridge, there was presence of a bilateral cleft lip and
palate and an anomaly was seen in the lower limb with hexa-
dactyly in the left foot and brachydactyly with syndactyly in
the right foot (fig 1). Hypogonadism was also present in the
patient (rudimentary penile shaft was seen fig 2).The Oph-
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thalmologist observed a semi dense opacity in the cornea
with the rest of the cornea hazyand hence diagnosed the con-
dition as a segmental macular grade corneal opacity(fig 3).

On the basis of the clinical findings a diagnosis of Bardet-
Beidl syndrome was made. Beales et al (1999) and Beales
et al (2001) have suggested that the presence of three to four
primary features and two secondary features is a diagnostic
feature of Bardet-Beidl Syndrome.®

DISCUSSION

Bardet and Biedl first described BBS in the early 1920s. For
many years it was considered as Laurence-Moon—Bardet—
Biedl syndrome (MIM 245800), but now Lawrence Moon
and Bardet Beidl syndromes are recognized as separate syn-
dromes.

Bardet-Biedl syndrome affects males and females in equal
numbers. The prevalence is estimated to be 1 in 100,000 in
the non-related (non-consanguineous) populations of North-
ern Europe and America. In Sweden, the prevalence is esti-
mated to be 1 in 160,000. The disorder occurs with greater
frequency in the Bedouin population of Kuwait (1 in 13,500)
and in certain populations of Newfoundland (1 in 17,500).
The estimated incidence of this rare syndrome is 1/ 125 000—
160 005. ®

In almost all reported cases, digital abnormalities are in-
variably present. Kwitek-Black et al reported a large inbred
Bedouin family from the Negev region of Israel with all nine
affected subjects having polydactyly.®” Green et al examined
32 patients with BBS and found that all cases (32) had syn-
dactyly, whereas brachydactyly, polydactyly was present in
18 of 31 patients.!Y These findings are similar to our case
with hexadactyly in the left foot and brachydactyly with syn-
dactyly in the left foot. Carmi et al found that there was a
phenotypic variability in the number and severity of clinical
manifestations in BBS(BardetBeidl Syndrome), particularly
in the pattern of polydactyly thus reflecting the differing
genotypes underlying the disorder.!"Somwanshi reported
four cases (three males, one female) with polydactyly, hypo-
gonadism, retinitis pigmentosa, obesity, and mental retarda-
tion,'? similarly the male infant in our case presented with
hypogonadism.

The most common defective gene associated with Bardet-
Biedl syndrome is the BBS1 gene located on the long arm
(q) of chromosome 11 (11q13). The BBS1 gene accounts for
approximately 30 percent of cases.

The genes associated for Bardet-Biedl syndrome contain in-
structions for encoding proteins. Mutations of these genes
results in altered function of these proteins. Investigators
have determined that most of the Bardet-Biedl proteins are

associated with cilia which are hair-like structures that cover
most type of cells in the body, and structures such as the
basal body (which help in anchoring the cilia to a cell) or
flagella. Recent findings in genetic research have suggested
that a large number of genetic disorders including both syn-
dromes and diseases have perhaps no relation phenotypically
but may be related genotypically.

BBS is one such syndrome that has now been identified to
be caused by defects in the cellular ciliary structure thus
making it a ciliopathy. Other known ciliopathies include pri-
mary ciliary dyskinesia, polycystic kidney and liver disease,
nephronophthisis, Alstrom syndrome, Meckel— Gruber syn-
drome and some forms of retinal degeneration.!®

CONCLUSION

The diagnosis of BBS in this case was made on the basis of
clinical features. The mechanism of the clinical and genetic
diversity in BBS patients is not yet known. A careful clinical
evaluation of the molecular pathogenesis of BBS will help in
a better understanding of this disorder.
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Figure 3: Macular grade corneal opacity.
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