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Introduction

• In 1866, Laurence and Moon described a family of four siblings with retinal dystrophy, obesity, 
and cognitive deficit.

• Bardet and Biedl later reported separately on further similarly affected individuals who in 
addition had post-axial polydactyly 

• The condition was coined Laurence–Moon–Bardet–Biedl syndrome.

• BBS is now the standard term in common usage.



Epidemiology

• The prevalence in North America and Europe, ranges between 1:120,000 and 1:160,000 
individuals.

• In some isolated communities, due to increased marriages among consanguineous, it is far 
higher: 1:13,500 among Bedouins and 1:3700 in Faroe Islands.  





Retinal Dystrophy

• Atypical retinitis pigmentosa with early macular involvement.

• Primary loss of rod photoreceptors is followed by later demise of cone photoreceptors.

• The clinical manifestation is gradual onset of night blindness, followed by photophobia and loss of 
color vision. 



polydactyly

• Post-axial polydactyly is common (63-81%) and may be the only obvious dysmorphic feature at 
birth.

• Polydactyly can be present in all four limbs (21%), only on the hands (8%) or only on the feet 
(21%).



Obesity

• Incidence is reported to be 72–92% in the BBS population.

• Birth weight is usually within the normal range

• One-third of those with a normal birth weight develop obesity by the age of one year

• Pathogenesis is multifactorial and includes both central and peripheral control of energy 
expenditure.



Hypogonadism

• Hypogonadism or genitourinary abnormalities are present in 59% of BBS subjects.

• Patients can manifest delayed onset of secondary sexual characteristics

• Males may have cryptorchidism (9%), micropenis and small volume testes

• Female have often irregular menstrual cycle and polycystic ovaries and may have malformed 
uterus, vaginal atresia and other genital anomalies



Renal

• In a recent French study, renal abnormalities were documented in 82% of the BBS cohort 
including 33 BBS patients

• Kidney abnormalities in BBS are both anatomical and functional 

• Anatomic lesions include fetal lobulation, cystic dysplasia, small kidneys, horseshoe and 
ectopic/duplex/absent kidneys

• Polyuria/polydypsia linked to a vasopressin-resistant urinary concentration defect is present in 
approximately one-third of patients.

• Low urinary tract defects, as neurogenic bladder, bladder outflow obstruction or vesicoureteral 
reflux have been reported in 5–10% of adults.

• Urinary tract infections are frequently reported.



Renal

• Renal tubular acidosis and Fanconi syndrome are rarely associated. Glomerular signs are 
consistently absent.

• In some cases, the first renal manifestation may be chronic or end-stage renal disease (ESRD) 

• According to O’Dea et al., 25% of BBS patients have chronic renal failure by age 48 and 10% 
develop ESRD in childhood or adolescence  

• Renal transplantation has been successfully performed. The major problem in these patients is 
the exacerbation of severe obesity 

• Hypertension may be observed early in life  and is present in 30–50% of patients by age 34 and 
globally in two-thirds of the patients 



Other manifestations

• Global developmental delay and cognitive deficit are common in BBS.

• Behavioral anomalies have an incidence of 33%. Autism-related signs were present in 77% of 
participants

• Cardiac abnormalities (7-50%) include valvular stenoses, patent ductus arteriosis and 
cardiomyopathies

• GI involvement including liver disease

• Anosmia



Diagnosis

The diagnosis of BBS is based on clinical criteria published by Beales et al. and requires the 
presence of at least four primary features or three primary features and two secondary features 





Genetics





Genetics

• Inheritance is traditionally considered autosomal recessive

• About 50% of diagnosis in the western countries are due to mutations in three genes: BBS1, BBS2 
and BBS10.

• BBS1, BBS3, and BBS4 mutations are commonly reported in Saudi Arabia



אצלנו



Bbsome complex



Bbsome complex



Primary cilia

• The PC is a dynamic organelle acting as an antenna sensing external stimuli

• Its structure consists of a microtubule-based axoneme

• The PC contains at least 600 different proteins

• There is no evidence of protein synthesis within cilia, thus ciliary proteins depend on transport

• Abnormal transport impairs cilia function - ciliopathy



Ciliopathies



• Abnormal trafficking of proteins to the PC and to the plasma membrane.

• Insulin resistance

• leptin resistance

• Central and peripheral

Suggested mechanisms for obesity in BBS
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