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ABSTRACT
Laurence-Moon-Bardet-Biedl syndrome (LMBBS) is an inherited genetic
condition combination of two distinct disorders: Biedl-Bardet syndrome
(BBS) and Laurence-Moon syndrome (LMS). BBS is characterized by polydactyly fingers or toes, obesity, renal failures and learning difficulties. The
clinical signs of this condition vary among affected person, most person
with Bardet-Biedl syndrome also develop a blurred central vision. LMS is a
rare condition that may include cerebellar ataxia; vision abnormalities due
to peripheral neuropathy; spastic paraplegia and intellectual disability. The
cardinal clinical features include retinitis pigmentosa, obesity, polydactyly
and hypogenitalism. The clinical complications significantly vary among
differently affected siblings, include obesity, type 2 diabetes, elevated
blood pressure and elevated cholesterol levels (hypercholesterolemia),
renal complications, hypopituitarism; and short stature. This case study is

first to report maturity-onset diabetes of the young (MODY) in LaurenceMoon-Bardet-Biedl syndrome among two south Indian patients.
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INTRODUCTION
Laurence-Moon-Bardet-Biedl (LMBB) syndrome is an autosomal recessive
disorder characterized by retinitis pigmentosa, polydactyly, obesity,
mental retardation, hypogenitalism, renal dysplasia and short stature.1,2
Many individuals with Bardet-Biedl syndrome also have reported with
renal abnormalities, which can be serious or life-threatening.3 Other
clinical features of Bardet-Biedl syndrome reported such as impaired
speech, delayed development of motor skills, behavioral abnormalities
such as immatured emotional and inappropriate outbursts and poor
coordination. Other distinctive features are facial and dental abnormalities,
unusual short or fused fingers or toes and loss of the sense of smell have
been reported in some cases with Bardet-Biedl syndrome.4 LaurenceMoon syndrome (LMS) was later termed Laurence-Moon-Bardet-Biedl
syndrome because of similarities with Bardet-Biedl syndrome (BBS).
There are several disagreements due to differences in the underlying
pathogenetic causes of these syndromes. However, these two syndromes
reported to have similar features to Oliver-McFarlane syndrome (OMS).
All three syndromes are characterized by progressive blindness, obesity
and learning disabilities.4 Maturity-onset diabetes of the young (MODY)
is a heterogeneous inherited genetic disorder that results in β-cell
dysfunction characterized by non-insulin dependent form of diabetes.
It occurs in adolescence or young adults before the age of 25 years.5 Type II
diabetes reported in patients with LMBB Syndrome, however not reported
distinct as MODY.6 The present case report examined two siblings
(a male and a female) born of consanguineous marriage suffering from a
genetic disorder with marked similar clinical manifestations.

diabetes mellitus, nyctalopia (in the past 2 years), optic atrophy, atypical
retinopathy with maculopathy and obesity. Also presented with hexadactyly, she was the first child of a consanguineous marriage. She initially
developed night blindness (nyctalopia) at the age of 2 years and later
developed optic atrophy and atypical retinopathy with maculopathy at
the age of 20 years. She had multiple hospital admissions for diabetes
management. Initially treated as type I diabetes and later diagnosed as
MODY (Maturity-onset diabetes of the young). Later during the phase
of the management, the patient became obese and had a delay in the
menstrual cycles. She is 150 cm tall and weighed 92 kg with a body mass
index (BMI) of 39.3 kg/m2. She had a dim vision, had marked central
obesity, a round face, brachycephaly and postaxial polydactyly (24 fingers;
one removed during childhood; two toes removed via amputation) (Figure 1 and 2).
Case 2: A 24 years old male patient visited in the diabetology ward with
the history of 8 years of type II diabetes mellitus which was initially treated
as type I diabetes mellitus (MODY). He had a problem of nyctalopia
from 2 years of age which later developed into optic atrophy and retinitis
pigmentosa. He is 152 cm tall and body weight of 94kg with a BMI of
39.9 kg/m2. He had a gradual increase in body weight during the
management of diabetes mellitus which later became consistent. He had
a dim vision, central obesity, a round face, brachycephaly and postaxial
polydactyl (24 fingers). The patient’s penis and testis were small and hair
over the genitalia was sparse. (Figure 3 and 4).

Case Report

INVESTIGATIONS

Case 1: A 26 years old female patient admitted for amputation of fifth
toe and an extra toe on the right leg with the complaints of diabetic foot
ulcer. The patient was presented with a history of 10 years of type II

Routine investigations showed elevated sugar levels with fluctuation
during insulin therapy (Figure 5 and 6), While lipid profile, renal and liver
function tests were normal. Urine analysis revealed 420mg/ 1500ml/ day
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Figure 1: Female sibling had Postaxial polydactyl fingers in her
hands.

Figure 3: Male sibling had Postaxial polydactyl fingers in his hands.

Figure 2: Female sibling had Postaxial polydactyl fingers in the legs and toes
removed via amputation.

Figure 4: Male sibling had Postaxial polydactyl fingers in the legs.
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Figure 5: Ten years fluctuation of blood sugar with body weight in female
sibling.

south Indian siblings who had the similar clinical features proving that
consanguineous marriage is one of the risk factors for BBS.8 However,
contrary to our report there is a case study on 17-year-old patient with
clinical manifestations of night blindness, obesity and polydactyly, but
was not a child of consanguineous marriage.2 Similarly, another case
report on BBS in a 35-year-old patient reported with most of the clinical
features but not from a consanguineous marriage.9 The Prevalence of
MODY in Indian population was reported to be higher (North India
(20%) with symptomatic hyperglycemia) than the Caucasians (4.8%).5
MODY reported as a rare cause of diabetes (1%–2% among all diabetes).
However, it is frequently misdiagnosed as type I or type II diabetes.10
In a previous case report thirteen years male patient reported to had
Laurence -Moon-Bardet- Biedl syndrome with Diabetes Mellitus, however
they have not reported distinct as MODY form of diabetes. In the present
case report with clear clinical features and regular monitoring, we
reported the MODY in Laurence -Moon-Bardet- Biedl syndrome.

CONCLUSION
Laurence Moon Bardet Biedl syndrome with maturity-onset diabetes of
the young (MODY) is a genetically and clinically heterogeneous group
of conditions. In both the genetically inherited condition, consanguineous
marriages were seen to be the main risk factor. Diagnosis remains a
challenge for clinicians, knowledge of these rare causes of diabetes and
BBS with additional clinical findings and other genetic biomarkers will
hopefully improve its detection rates.
Figure 6: Eight years fluctuation of blood sugar with body weight in male
sibling.

of proteinuria. Ultrasonography revealed normal renal anatomy.
Fundoscopy reveals retinitis pigmentosa.

TREATMENT
Initially considering the elevated sugar levels, the patient was administered with insulin and gradually it was changed into OHA (oral hypoglycemic agents) Metformin 500 mg, (Two) doses in the morning and one at
night), Glimepiride 2 mg (at morning and night) and again shifted back
to insulin. The second male case is treated also with voglibose 0.2mg
(thrice a day). Routine ophthalmic examinations were done. The management of LMBB syndrome requires supportive care and was provided
after consulting an occupational therapist, psychologist and social worker.
Management of obesity was achieved through diet and lifestyle modification. To improve the outcome in vision there is no effective treatment
available in BBS.

DISCUSSION
The prevalence of Bardet–Biedl syndrome (BBS) disorder varies based
on geographical location. The exact pathogenesis of BBS is unknown,
however, a variant BBS gene (BBS1–BBS15) involved in ciliary function
reported as to cause BBS.1 In our case report, two siblings were diagnosed
with Bardet-Biedl syndrome having the following clinical features such
as type II diabetes mellitus, hexadactyl, nyctalopia, optic atrophy, atypical
retinopathy with maculopathy and obesity. These two siblings were
children of the consanguineous marriage. In a previous case study
reported similar clinical features also in agreement that there is an
increased occurrence of Bardet-Biedl syndrome in consanguineous
marriages.7 In the present cases patients were found to have polydactyly,
hypogonadism and retinitis pigmentosa which was earlier reported in
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