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Renal Disease in Bardet-Biedl Syndrome
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Introduction

Laurence-Moon-Bardet -Biedl  syndrome is a  rare
congenital disorder, inherited in the autosomal recessive
mode. The syndrome is characterized  by five cardinal
features, namely obesity (83% of cases), mental retardation
(80%), polydactyly (75%), retinitis pigmentosa (68%) and
hypogeni tali sm (60%).1  Renal  invo lvement  wi th
progressive deterioration in renal function was recognized
as a major cause o f death.2,3 Renal  disease was so
frequently seen that some authors considered it as the sixth
cardinal feature.4,5

Methodology and Results

Over the past 15 years, six patients were diagnosed to
have Laurence-Moon-Biedl syndrome in the Department
of P aed iat rics, Queen  El izab eth  Ho sp i tal . We
ret rospectively rev iewed  the case records of these
pat ients. Their renal funct ions were assessed by urine
analysis, b lood pressure, serum urea and creat in ine.
Ult rasonography  was perfo rmed  to  screen for any
structural abnormalities. Follow up investigations would
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be proceeded  if any  of the above investigat ions were
abnormal.

Six patien ts (3 boys and 3 gi rls) from three Chinese
families were identified. Their age ranged from 14-21 years
old and the mean duration of follow up was 16 years (range
14-21 years). One patient refused further assessment and
was seen once only. Nevertheless, his blood pressure and
urinalysis were normal when  he was assessed at eleven
years of age. All patients showed typical features of Bardet-
Biedl syndrome. Their clinical features were summarized
in Table 1. Patients 1 & 2, 5 & 6 were siblings from two
non-consanguinous families while the parents of patients
3 & 4 were fi rst cousins.

Four patients were found to have renal involvement.
Three of them had abnormal  renal funct ion. Pat ient  1
(KMFa) had  hypertension  with past history o f surg ical
correction for coarctation of aorta. Cardiac catheterization
did not show any residual coarctation, which could account
for his hypertension. Further investigations showed typical
urographic changes and  renal biopsy confi rmed  the
presence of underlying kidney disease. His renal function
deteriorated desp ite that h is blood pressure was well
controlled. Patient 2 (KMFu) had isolated hypertension.
Neither her kidney ultrasonography nor serum creatinine
showed any significant abnormalities except a small right
kidney was detected by serial ultrasound  examinations.
Her first kidney ultrasound study performed at the age of
12 showed a discrepancy of 1 cm in length in both kidneys.
Repeated ultrasound scan 7 years later showed that the
difference increased to 1.3 cm suggesting that there might
be compensatory hypertrophy in the left kidney. Isotope
imaging might be useful to detect any impaired uptakes
in the right kidney particularly when the discrepancy in
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leng th  con tinued  to progress. However she did no t
complain o f symptoms such as polyuria or polydipsia.
Patient 3 (LLY) died from complications of end-stage renal
disease. She was first noticed  to  have abnormal  renal
function with creatinine clearance of 51  ml/min/1.73m2

at 10 years old. She was managed conservatively. At age
14, she reached end-stage renal disease with a creatinine
clearance of 8  ml/min /1.73m2. Chronic dialysis was
suggested to the parents and the ch ild. After thorough
discussion , the family opted  for conservative treatment.
The child subsequently died from renal failure, pulmonary
edema and  congest ive heart failu re. Pat ien t 6 (LYL)
reached ESRD at 11 years old. She was maintained initially

on  peritoneal  d ialysis and  then  changed  to  chron ic
hemodialysis because of recurrent catheter problems
related to  previous abdominal surgery. The degree of
renal involvement of these 4 patients was summarized in
Table 2.

Discussion

Laurence-Moon-Bardet-Biedl syndrome (LMBBS) was
fi rst  described in literature by two oph thalmologists
Zachariah Laurence and  Robert Moon in 1866.6 They
reported  four siblings with retiniti s pigmentosa, lack of

Table 1 Summary of clinical features of six patients with Bardet-Biedl syndrome

Patients Year of birth Sex AOP Presenting complaints Features of BBS Outcome

(1) KMFa 1980 M 3 1/2 Heart murmur and Obesity Progressive
polydactyly MR deterioration in

Retinitis pigmentosa- renal function,
Registered blind hypertension
Polysyndactyly
Undescended testes and micropenis
Renal
COA-repaired

(2) KMFu 1977 F 11 Family screening Obesity Hypertension,
MR normal  renal
Near-blind function on
Poly-brachydactyly last follow up

(3) LLY 1982 F 1 1/2 Polydactyly, Obesity Died of
MR DM ESRD at age 14

MR
Near-blind
Polydactyly
Progressive renal failure

(4) LKF 1983 M At birth Polydactyly Obesity ASD repaired,
Hypospadias MR normal renal 
Positive family history Near-blind function

Polydactyly
Hypospadias
Undescended testes
ASD

(5) LYT 1983 M 1 1/2 Obesity Obesity Defaulted
MR MR follow up
polydactyly Polysyndactyly

Near-blind
Micropenis
Ectopic testes

(6) LYL 1984 F At birth Abdominal mass Obesity ESRD at
at birth - urogenital sinus MR 11 years old,
and hydrometrocolpos Near-blind on regular
Positive family history Urogenital abnormalities dialysis

AOP: age of presentation, BBS: Bardet-Biedl syndrome, MR: mental retardation, COA: coarctation of aorta, DM: diabetes mellitus, ESRD: end-stage

renal disease, ASD: atrial septal defect.
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intelligence, short  stature, hypogonadism and spast ic
paraparesis. There was no  fu rther mention  o f the
syndrome until 1920 when George Bardet recognized a
group of patients with hypothalamic obesity, hexadacytyly
and retinit is pigmentosa. Arthur Biedl, a pathologist
and endocrinolog ist  in 1922 also reported 2  siblings
with retin it is p igmentosa, polydactyly and  mental
retardation .7  Final ly  in 1925 , So lis-Cohen & Weiss
considered these conditions to be the same and renamed
it as Laurence-Moon-Bardet-Biedl syndrome.8

More recently, the condition was recoined on the basis
of clinical features as Laurence-Moon (LMS) and Bardet-
Bied l (BBS) syndromes.9 Retiniti s pigmentosa, mental
retardat ion, hypogeni talism and spastic  paraparesis
characterized the fo rmer. The latter syndrome, which
represented the majority of the published cases, had the
main featu res of retinitis pigmentosa, obesity, postaxial
polydactyly, learning disabilities and hypogonadism.10 In
the last 20 years, significant renal involvement was noted
in Bardet-Biedl syndrome.11-13

In our report, four patients wi th  BBS had  renal
involvement. Two patients reached end-stage renal disease
in early teenage. One patient died because of renal failure
and another ch ild underwent renal replacement therapy.
One child had typical radiological changes and his renal
funct ion  deteriorated over time. The last pat ien t had

iso lated  hypertension and a small right k idney. These
figures agreed with the past reports of chronic renal failure
seen in 30-60% of patients12, 14 and end-stage renal disease
was the most frequent cause of death.13,15 The degree of
renal  involvement  reported in  previous series was
summarized in Table 3.

Two of our pat ients had typical radiolog ical findings
(Figures 1, 2 & 3). Radiological features included cysts,
b lunt ing and clubbing  o f calyces, hydronephrosis,
hypoplasia, and fetal lobulation of kidneys, which were
characteristic features in urography.16 Despite the frequent
findings of calyceal bluntings, vesicoureteric reflux was
an unusual feature.13 The calyceal abnormalities may be
dysplastic in nature. Persistent fetal lobulation of kidneys
was also noted in these patients and it probably reflected
a defect  in  the maturat ion  o f the kidneys.16  Early
sonographic findings of kidneys in BBS were reported
recently by Dippell J et al (1998).17 Serial renal sonography
from birth to childhood in his group of seven patients
showed characteristic findings including bilateral renal
enlargement , increased parenchymal echogenicity  and
absent corticomedullary differentiation at birth. On follow
up  scans small cysts at  co rt icomedul lary junctions,
persisted fetal lobulation and inversion of normal kidney
echogenicity became dominant features. Nowadays, the
accessibility to ultrasound examination assisted in early

Table 2 Features of renal involvement in four patients

Patients AOP Presenting Radiological findings Renal biopsy HT Latest
(renal features renal status
disease)

(1) KMFa 16 HT USG: multiple cortical cysts Patches of interstitial + HT
IVP: impaired renal function, chronic inflammatory Cr: 150mmol/L
blunting of calyces, calyceal infiltrate and fibrosis, Ur:7mmol/L
cysts tubular loss.
DMSA: decreased uptake IF: IgM (1+)
in both kidneys

(2) KMFu 12 Urinary tract USG: smaller right kidney. ND + Normal serum
infections Normal echogenicity creatinine

(3) LLY 10 Abnormal serum USG(age 9,10,13): normal Inters titial fibrosis, + ESRD at age 14
creatinine on DMSA(age 9): normal tubular atrophy, and died of ESRD
routine check DTPA(age 9): normal glomerulosclerosis at 14 years old.

IF: negative

(6) LYL At birth Urogenital IVU: bilateral hydronephrosis, ND + ESRD at age 11,
abnormalities hydroureters. on regular dialysis

VC: no VUR
Urodynamic: normal
USG: progressive loss of
cortical mass

AOP (renal disease): age of presentation of renal disease; HT: hypertension; USG: ultrasonogram of kidneys; IVP: intravenous pyelogram; DMSA:

dimercaptosuccinic acid radionuclide scan; DTPA: diethylenetriamine pentaacetic acid radionuclide scan; VC: voiding cystogram; IF: immunofluo-

rescent study; Cr: serum creatinine; Ur: urea; ESRD: end-stage renal disease; VUR: vesicoureteric reflux; ND: not done.
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Table 3 Summary of reports on renal manifestation in Bardet-Biedl syndrome

Authors Year of report Numbers of patients Renal manifestations

Hurley et al 11 1975 9 9 (100%) urographic abnormalities
5 (55%) uremia before 15 years old
2 (22%) died of uremia

Tieder et al 2 1982 4 3 (75%) decrease renal concentration capacity
3 (75%) renal failure before 12 years old
2 (50%) presented as hypertension
4 (100%) urographic abnormalities

Linne et al 1 2 1986 6 2 (33%) uremia
3 (50%) hypertension
3 (50%) recurrent urinary tract infections
3 (50%) urographic abnormalities

William et al 3 1988 2 2 (100%) uremia at 30 and 37 years old
2 (100%) urographic abnormalities

Harnett et al 1 3 1988 20 3 (15%) uremia
50% hypertension
95% urographic abnormalities (1 patient had VUR)

Ucar et al 1 4 1997 5 100% urographic abnormalities
20% died from ESRD

Figure 1 CAT scan of abdomen showed pers istent fetal
lobulation of kidneys.

Figure 2 CAT scan of abdomen showed cortical cyst in left
kidney.

Figure 3 IVU obtained during cardiac catheterization showed
blunting of calyces and calyceal cys ts over right kidney and
delayed contrast excretion in the left kidney.
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d iagnosis o f renal  invo lvement  in  BBS. The renal
ul trasound  appearance in neonates with Bardet -Biedl
syndrome however, simulated other congenital renal
diseases such as autosomal recessive polycyst ic kidney
disease, cystic dysplasia and medullary cyst ic disease/
nephronophthisis complex.18 Bardet-Biedl syndrome was
considered as one o f the d i fferent ial  d iagnoses in
polydactyly-cystic kidney syndromes.19

Hypertension in the absence of renal failure was not an
uncommon feature and was reported  as high as 50% in
one series.12 In our patients, four out of the six patients
were hypertensive and three of them related to underlying
renal  disease. Harnett et al13  also reported a significant
lower maximal urinary osmolarity in his group of patients
when  compared with normal  sub jects. Po lyuria and
polydipsia were the earliest complaints.14 Only one patient
in our series complained of polyuria and polydipsia but it
was due to underlying diabetes mellitus. The defect in urine
concentration was believed to result from a decrease in
the responsiveness of the kidney to vasopressin.13,14

Renal biopsy was performed in two of our patien ts.
Both  o f them showed  significan t tubu lo-in tersti tial
changes. A wide variety of histological changes had been
described in LMBBS.20 These included interstitial fibrosis,
cystic dilatation of tubules, mesangial pro liferation and
cortical and medullary cysts.20,21 Price et al22 reported a
marked alteration of the ultrastructure of the glomerular
basement membrane (GBM) in h is three patients and
suggested that these may be the initial renal lesions. These
changes included effacement of the trilaminar architecture,
segmental  and irregular thickening  al ternating wi th
th inning , rarefact ion, accumulation of g ranular and
fibril lary material within the inner third of the GBM.
However, it  appeared  no t appl icable to  every  case of
BBS.21 In our patients, electron microscopy did not show
the above ultrastructural changes either.

During the period of follow up, one-third of our patients
eventually suffered from end-stage renal failure. Mental
retardation and visual disability made outpatient peritoneal
dialysis particularly continuous ambulatory peritoneal
dialysis difficult. Strong family support and the need for a
responsible caretaker were mandatory for a good success.
Despite these obstacles, successful hemodialysis and renal
transplantation had been reported.23

Half of our patients in fact had positive family history
at  presentation. Hence when a new pat ien t was seen,
careful family history should be taken. Probands' siblings
and relatives should be carefully examined. Despite that
the exact gene locus for the pathogenesis of the disease is
sti ll unknown, linkage stud ies have ident ified  several
markers in the chromosomal regions 11q13, 15q22.3-q23
and 16q21.24,25 Nevertheless, the locus responsible for the
renal disease is not known. Without an accurate means of

prenatal diagnosis, early detection of renal involvement
in this group of patients is important.

Conclusion

Renal d isease i s a common featu re in Bardet -Biedl
syndrome. Impaired urinary  concent ration capacity,
recurrent urinary tract infections and hypertension are early
presen tations. Typical radiographic features are seen in
many of these patients. Early diagnosis by ultrasonography
is possible. On follow up of these patients, regular blood
pressure monitoring and serum urea and creatinine level
assist in early detection of renal insufficiency.

References

1. Jo n es KL.  Smith 's r eco g n izable  p attern s o f  hu m an
malformation. 4th ed. Philadelphia: WB Saunders, 1988:530-
1.

2. Tieder M,  Levy M, Gubler MC, Gagnadoux MF, Broyer M.
Renal abnormalities in the Bardet-Biedl syndrome. Int J Pediatr
Nephrol 1982;3:199-203.

3. Williams B,  Jen kin s D, Walls J. Chro nic  ren al failure; an
imp ortan t feature o f the  Laurence-Moon-Biedl syndro me.
Postgrad Med J 1988;64:462-4.

4. Churchill DN, McManamo n P, Hurley RM. Renal disease-a
sixth cardinal feature of the Laurence-Moon-Biedl syndrome.
Clin Nephrol 1981;16:151-4.

5. Green  JS, Par fr ey PS,  Harnett JD,  e t a l.  Th e cardinal
manifestations of Bardet-Biedl syndrome, a form of Laurence-
Moon-Biedl syndrome. N Engl J Med 1989;321:1002-9.

6. Laurence JZ, Mo on RC. Four cases of “retinitis pigmentosa”
occu rring in the  same family  and accompanied b y general
imperfection of development. Ophthal Rev 1866;2:32-41.

7. McKusick VA. Mendelian inheritance in m an: cata logs of
au to som al do min an t, autosomal recessiv e, an d x -link ed
phenotypes, 8th ed. Baltimore: Johns Hopkins University Press,
1988:834.

8. So lis-Cohen S, Weiss E.  Dy strop hia  adop ogenitalis with
atypical re tin itis p igm entosa and  mental d eficiency : The
Laurence-Biedl syndrome: a report of four cases in one family.
Am J Med Sci 1925;169:489-505.

9. Laurence-Moon-Biedl syndrome. Lancet 1988;2:1178.
10. Schachat AP, Maum enee IH. Bardet-Bied l synd rom e and

related  disorders. Arch Ophthalm ol 1982; 100 :285-8.
11. Hurley RM, Dery P, Nogrady MB, Drummond KN. The renal

lesion of the Laurence-Moon-Biedl syndrome. J Pediatr 1975;
87:206-9.

12. Linne T, Wikstad I, Zetterstrom R. Renal inv olvement in the
Laurence-Moon-Biedl syndrome. Functional and radiological
studies. Acta Paediatr Scand 1986;75:240-4.

13. Harnett JD, Green JS, Cramer BC, et al. The spectrum of renal
disease in Laurence-Moon-Biedl syndrom e. N Engl J Med
1988;319: 615-8.

14. Ucar B, Yaku t A, Kural N, Buyuk asil F, Vardareli E . Renal
involvemen t in the Laurence-Moon-Bardet-Biedl syndrome:
report of five cases. Pediatr Nephrol 1997;1 1:31-5.

15. O'Dea D, Par frey PS,  Harnett  JD, Hef ferton D, Cramer  BC,
Green J. The impor tance of renal impairm ent in the n atural



Renal Disease in Bardet-Biedl Syndrome39

history of Bardet-Biedl syndrome. Am J Kidney Dis 1996; 27:
776-83.

16. Alton DJ, Mcdon ald P. Urographic findin gs in Lauren ce-
Moon-Biedl syndrome. Radiology 1973;109: 659-63.

17. Dippell J, Varlam DE . Early sonographic  aspects of kindey
morphology in Bardet-Biedl syndrome. Pediatr Nephrol 1998;
12:559-63.

18. Fralick RA, Leichter HE, Sheth KJ. Early diagnosis of Bardet-
Biedl syndrome. Pediatr Nephrol 1990;4:264-5.

19. Ger sh on i-Baru ch  R,  Nach lie li  T,  Leibo  R, Degan i S,
Weissman I. Cystic  kid ney  dy splasia an d p oly dactyly  in  3
sibs with Bard et-Biedl synd rom e. Am J Med Gen et 199 2;
44:26 9-73.

20. Cheng IKP, Ch an KW, Chan MK, Kun g A, Ma J,  Wang  C.
Glomerulonephropathy of Laurence-Moon-Biedl syndrome.
Post Med J 1988;64:621-5.

21. Sato H,  Saito  T,  Yamakag e K, Kyo gok u Y, Furu yama T,

Yoshinaga K. Renal histopathology of Laurence-Moon-Biedl
syn drom e: tu bu lo in ter stit ia l n ep hr itis with ou t specific
glomerular changes. Nephron 1988;49:337-8.

22. Prince D, Gartner JG, Kaplan BS. Ultr astructural ch anges in
the glomerular basement membrane of patients with Laurence-
Moon-Biedl-Bardet syndrome. Clin Nephrol 1981;16:283-8.

23. Co llins CM, Mend oza SA, Griswo ld WR.  Pediatr ic ren al
transplantatio n in Laurence-Moon-Biedl syn drome. Pediatr
Nephrol 1994;8:221-2.

24. Bruford EA, Riise R, Teague PW, et a l. Linkage map ping in
2 9 Bard et-Bied l sy n dro me f am ilies co nf irms lo ci in
ch rom osomal r eg ion s 1 1q1 3,  15 q22 .3-q2 3, and  1 6q2 1.
Genomics 1997;41:93-9.

25. Carmi R, Elbed our K, Stone EM, Sheffiedl VC. Pheno typic
differences among patients with Bardet-Biedl syndrome Linked
to three differen t chromosom e loci. Am J Med Genet 1995;
59:199-203.

We regret that Figure 5 was duplicated as Figure 6 in Body MRI: Its Application in Paediatrics in October

1999 issue. The correct picture should be follows:

Figure 6 Osteomyelitis. M/15Y. Post-contrast coronal scan showing hetero-

geneous enhancement at lower end of the femur with adjacent soft tissue

involvement.
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