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CASE REPORT

BARDET-BIEDL SYNDROME IN AN ETHIOPIAN: A CASE REPORT

Asamere Tsegaw *, TiliksewTeshome?

ABSTRACT

Bardet-Biedl syndrome (BBS) is a rare familial and multi-system disorder with an autosomal recessive pattern of inheritance
and wide range of clinical variability. Its main manifestations are progressiveretinaldystrophy, renal dysfunction, post-axial
polydactyly, central obesity, mental retardation, and hypogonadism. Renal failure is known to be the main cause of death in
patients with BBS. Retinal dystrophy and other eye diseases seen in patients with BBS can cause severe visual impairment and
blindness at an early age. We report the clinical and laboratory data of the first published case from Ethiopia of an 18 year old
boy with multi-system manifestations of the Bardet-Biedl Syndrome. We discuss the main clinical manifestations of the syn-
drome including its potentially blinding and fatal features. We emphasize the need for diagnosis of this syndrome at as an early
age as possible so that proper and multidisciplinary medical care can be given for such patients to prevent unnecessary mor-

bidity and early mortality.
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INTRODUCTION

The Bardet-Biedl syndrome (BBS) is a familial dis-
order with an autosomal recessive pattern of inheri-
tance. It is a syndrome with multi-system feature but
characterized mainly by progressive retinal photore-
ceptor cells dystrophy, central obesity, postaxial
polydactyly, mental retardation hypogonadism and
renal dysfunction. (1,2)

BBS was first described in1920by Bardet G. (3) and
again in 1922by Biedl, A. (4). It was often confused
with the Laurence-Moon syndrome which was first
described in1866 bylLaurence and Moon (5). Laur-
ence and Moon described 4 cases of pigmentary reti-

nal dystrophy, hypogonadism, obesity and spastic
paraplegia. These syndromes are similar by being
characterized by pigmentary retinopathy, mental re-
tardation, obesity and hypogenitalism. But they differ
in that BBS usually includes polydactyly and renal
anomalies, whereas the Laurence-Moon syndrome is
associated with spastic paraplegia.

Prevalence rates in North America and Europe range
from 1:140,000 to 1:160,000 live births. (6) An ex-
tensive search of literature revealed no published

case report or large scale case series study from
Ethiopia or Africa. To our knowledge, this is the first
case report of BBS from Ethiopia.

CASE REPORT

Our patient was an 18 years old boy from Dire Dawa
town in the eastern part of Ethiopia. He was seen at a
private clinic in Addis Ababa in September 2009 for
poor vision. He was then referred to the Retina Clinic
at Menellik 11 Hospital for further evaluation. The
chief complaint was progressive reduction of vision
in both eyes which was noted since early childhood.
His parents admitted that he had delayed develop-
mental milestones like walking and speech when
compared to his peers. Although he was currently
attending regular school, he repeatedly failed to pro-
gress into higher grades and was just a grade 7 stu-
dent. History of consanguinity was not obtained.

Vital signs were within normal limits. His weight
was 93kg with a body mass index (BMI) of 32kg/m?.
Examination of the abdomen revealed central trunkal
obesity, (Fig.1) but there was no organomegally or
other abnormalities. Examination of the extremities
revealed postaxial extra-fingers or polydactyly (Fig
2, 3) in all upper and lower extremities making the
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total number of his fingers twenty-four. His fingers,
especially in the lower limbs were typically short,
broad and stubby (Fig 2). Neurological examination
didn’t reveal any abnormality.

Figure 1: Central obesity in an 18 year old Ethiopian pa-
tient with BardetBiedl syndrome

Figure 2: Sixth toe (polydactyly) in the lower limb of an 18
year old Ethiopian patient with BardetBiedl syndrome
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Figure 3: Six fingers (polydactyly) in the upper limbs of an
18 year old Ethiopian patient with BardetBiedl syndrome

Ophthalmic examination showed that his Snellen
visual acuity was 1/60 in both eyes. His visual acuity
improved to 6/36 in both eyes after refractive correc-
tion with -5.0 diopter lens. He also had severe reduc-
tion of color vision which was detected on color vi-
sion test using Ishihara color plates. Funduscopic
examination with the VVolk double aspheric +90 diop-
ter lens and fundus camera (Fig 4 and 5) showed that
he had signs of bilateral retinal dystrophy whose
features included pigmented macular scar, attenuated
retinal arterioles, optic nerve head atrophy (“waxy
disc pallor”) and patchy retinal pigment clumping.
Electrophysiologic tests were not done because of
lack of availability.

Figure 4: Fundus picture of the right eye of an 18 year old
Ethiopian patient with BardetBiedl syndromeshowing
waxy optic disc pallor, myopicperi-papillary atrophy,

retinal pigment clumping, and central macular scar

Figure 5: Fundus picture of the left eye of an 18 year old
Ethiopian patient with BardetBiedl syndrome showing
waxy optic disc pallor, myopicperi-papillary atrophy,

retinal pigment clumping, and central macular scar
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Laboratory tests and other investigations done in-
cluded complete blood cell count, ESR, hemoglobin
level, VDRL, FBS, chest x-ray and all were within
normal limits. Renal function tests revealed abnormal
renal function with elevated serum blood urea nitro-
gen (40mg/dl) and creatinine (3.0mg/dl) as well as
proteinuria on urine dipstick analysis. Abdominal
ultrasound examination was done for our patient to
detect any structural abnormalities in the kidneys, but
it revealed no such abnormalities. The patient was
referred to Tikur Anbessa Hospital for further
evaluation of his renal status. After refractive correc-
tion of his myopia and proper documentation of his
retinal and other ocular findings, appointment was
given him at the Retina Clinic of Menellik Il Hospi-
tal for further follow up of his eye problems.

DISCUSSION

BBS is genetically heterogeneous and 12 different
genes are identified to date whose mutation of each
gene alone causes the syndrome.( 7, 8) This great
genetic heterogeneity is responsible for the observed
variable expressivity or wide range of clinical vari-
ability.

Most symptoms and signs of the Bardet-Biedl syn-
drome(BBS) appear after several years of evolution
and are not fully apparent during early childhood.
Because of the slow development of the clinical fea-
tures of BBS, the diagnosis remains difficult in
young patients. The average age at diagnosis was 9
years in one large population-based survey done in
the UK. (2) This is late for such a debilitating condi-
tion and our patient was diagnosed at the age of 18
years, much later than the average age in the above
report. Considering its adverse prognosis due to its
life threatening manifestations, a high index of suspi-
cion is important for early diagnosis.

Central obesity is one of the main manifestations of
BBS patients (1, 2). Of the 109 patients in a series
reported by Beales P et al.,72% of post pubertal sub-
jects were overweight (BMI >25 kg/m?) of whom
16% had BMI>40 kg/m? which is defined as mor-
bidly obese according to the WHO classification of
body mass index.(2) Our patient had a BMI of 32kg/
m?, within the obese category (BMI>30 kg/m?) of
WHO classification. (2)

Renal functional impairment and structural abnor-
malities, such as renal parenchymal cysts or lobula-
tions, dysplastic kidneys and unilateral agenesis were
reported at a varying frequency in the literature (1, 2,

11). Renal functional impairment was recognized as
a major feature of BBS phenotype recently.Beales et
al in their population based survey used abdominal
ultrasound and investigated 57 of the 109 BBS pa-
tients involved in their survey and detected one or
more of those mentioned renal structural abnormali-
ties in 26(46%) (2). They also found out that six
(5%) had chronic renal failure at the time of the sur-
vey (2). On the other hand, O’Dea D et al in Canada
did a prospective cohort study on 38 confirmed BBS
patients over a 6-year period and used both abdomi-
nal ultrasound and intravenous pylogram (IVVP) stud-
ies on 25 of 38 BBS patients with normal renal func-
tion and reported that 96% had some renal structural
anomalies (11). Nine (25%) patients, initially with
normal renal function, developed renal impairment
over the course of the six-year follow up. Eight pa-
tients died of renal failure over the course of the fol-
low up period.

Both authors concluded that renal failure is the main
cause of death in BBS patients (2, 11). Abdominal
ultrasound examination done for our patient didn’t
reveal any renal structural abnormality, but he had
laboratory signs of renal functional impairment
which clearly warranted further care and follow up.

Retinal dystrophy is one of the main features of BBS
(1, 2). It is occasionally seen in children in the first
decade of life, and elecroretinogram (ERG) examina-
tion can be used to detect it in suspected children
with no apparent signs of retinal dystrophy. Signs of
retinal dystrophy are seen in all adult patients with
BBS (2, 6). Some of the commonest fundus features
seen in such patients include a macular scar with or
without epiretinal membrane, optic disc atrophy
(“waxy” disc pallor), perivascular retinal pigmentary
changes in “bonny spicule” pattern or pigment
clumping and generalized retinal arterial narrowing
(1, 2, 6). A part from the retinal dystrophy, refractive
errors particularly myopia, divergent strabismus and
color vision impairment are other ocular features of
the syndrome (2, 6). Our patient had all the men-
tioned ocular features of BBS except strabismus.

Patients with BBS usually have fully formed bony
extra-fingers (polydactyly) situated on the lateral
border of the hand or foot. It is also one of the major
features of BBS, and 70% of the patients can have
one or more extra-fingers at birth (1,2). Our patient
had extra-fingers in all of his upper and lower ex-
tremities.

Hypogonadism, characterized by mal-descended
testes, small penis often buried in adipose tissues, isa
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universal finding in males and is a major feature of
BBS(2).Irregular menstrual cycles may be seen in
females (2).

Mental retardation is one of the main features of the
syndrome (2), but it is a more disputed feature of
BBS as signs of mental retardation are not easily
seen.Developmental delay, late in reaching mile-
stones, more specifically delay in walking and
speech development and learning difficulties are the
other main features manifested in up to half of BBS
patients (2).

Clinical features of BBS are divided into primary and
secondary features based on the frequency of their
appearance in patients (1, 2). The six primary fea-
tures which were found to appear more frequently
are retinal dystrophy, central obesity, polydactyly,
mental retardation/learning  difficulties, hypo-
gonadism in males and renal dysfunction (1,2). There
is also a long list of secondary features (1, 2). To
diagnose BBS we need to have at least four of the
primary features or three primary features plus two
of the secondary features (1, 2). Our patient had five
primary features and additional secondary features
which were more than enough to fulfill the diagnos-
tic criteria.

After diagnosis, BBS patients need multidisciplinary
medical care involving ophthalmologists, nephrolo-
gists, and endocrinologists, and base-line investiga-
tions which need to be done include blood sugar
level, renal function tests, abdominal ultrasound,
IVP, urine analysis, refraction and treatment should
be started accordingly. The condition should also be
explained to parents or patients, and they should also
be followed up regularly with frequency based on the
severity of their problem.

CONCLUSION

The Bardet-Biedl Syndrome is an autosomal reces-
sive disorder, and it is well known to cause severe
visual disability due to retinal dystrophy as well as
mortality mainly due to renal failure. Diagnosis of
BBS at an early age may help with appropriate medi-
cal care to delay the occurrence of some life threaten-
ing complications such as renal failure. This can help
to improve patients’ quality of life and increase their
lifespan. Ophthalmologists should be aware of this
syndrome, its main ocular and systemic signs as well
as the potential systemic complications so that they
will be able to diagnose patients with BBS at an ear-
lier age and give appropriate medical care in a mul-
tidisciplinary approach involving nephrologists.
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