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Introduction
Bardet-Biedl syndrome (BBS; OMIM #209900) is a pleiotropic 

genetic disorder, or ciliopathy, with autosomal recessive inheritance 
[1]. Although 19 to 21 BBS genes have been identified to date [2,3], 
interfamilial and intrafamilial variations in clinical phenotype are 
not fully reconciled by interactions between BBS genes [4]. In 20% 
of BBS families, mutations of known genes are not evident [5,6]. 
Diagnosis of BBS is heavily reliant observing clinical features, 
rather than genetic analysis [6-9]. Here, we report a 33-year-old 
Japanese man who was diagnosed with BBS in the first decade of  

 
life. He showed, in the fourth decade of life, an unusual combination 
of symptoms. He lacked possibly the most important BBS feature; 
retinal dystrophy. Furthermore, he exhibited motor-dominant 
peripheral neuropathy, which to the best of our knowledge was 
previously unreported in BBS. 

Case Report
A 33-year old Japanese man was transferred to the Division 

of Nephrology because of end-stage renal disease requiring 
hemodialysis. His was followed-up for 5-years as an outpatient 
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ARTICLE INFO Abstract

Diagnosis of Bardet-Biedl syndrome (BBS) that distributes worldwide is still 
dependent on a careful observation of clinical manifestations in spite of enormous 
progress in genetic testing. Reports on clinical phenotypes of BBS from the Far East 
are limited. A 33-year-old Japanese man fulfilling diagnostic criteria for BBS showed 
unusual clinical feature. Firstly, he had motor-dominant peripheral neuropathy in the 
absence of pathologic variant in peripheral myelin protein 22 gene (PMP22). Secondly, 
he lacked retinal dystrophy, which is very atypical for a BBS patient in the fourth decade 
of life.  To our knowledge, the above constellation of clinical features is previously 
unreported in BBS. Whether the patient represents a rare case, or one specific to a Far 
East subgroup remains unknown. The diagnosis and outcomes of BBS patients may be 
improved by searching out similar patients.  
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at the Division of Neurology and Endocrinology in our institute. 
According to the past medical records, he was born normally 
at term to double first cousin parents with uneventful prenatal 
periods. At three months of age, he underwent initial surgery 
for postaxial polysyndactyly. He started walking by himself at 
the age of 12 months. He had mental and growth retardations in 
childhood. His skeletal ages at the chronological ages of 3.5 and 
12.25 years were 1.25 and 8.5 years, respectively. At 8 years of age, 
he underwent surgery for unilateral cryptorchidism. His parents 
stated he was obese and had round face in his childhood. He had 
gone through a total of four surgical operations for polysyndactyly. 
An X-ray photograph of the hands taken in the fourth decade of 
life clearly shows an abnormality of the DIP joint and phalanges 
(ossa digitorum manus) of the first finger (Figure 1). At 15 years 

of age, he was diagnosed with type 2 diabetes mellitus (DM): his 
height, weight and IQ were 143.2 cm (-3.8 SD), 39.0 kg (-1.8 SD) 
and 66, respectively. Although his blood sugar control was poor, 
his behavioral problems had prevented him from receiving insulin 
therapy until he came to our institute at the age of 28 years. 
Fundoscopic examination at the Department of Ophthalmology 
revealed the presence of diabetic retinopathy and the absence 
of retinal dystrophy (Figure 2). In the same year, he visited the 
Division of Neurology where he was clinically diagnosed with 
motor dominant peripheral neuropathy. Sensory neuropathy was 
minimal at this time. Serum testosterone level was within normal 
range, although serum levels of follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) were slightly elevated.

Figure 1: Abnormal X-ray photograph of the hands showing changes to polysyndactyly post-operatively (A). Pronounced 
arterial calcification is evident (A). CT scan of the abdomen. Kidney size and shape are intact. Note the absence of aortic 
calcification (B).

Figure 2: Fundus shows diabetic changes, however there were no indications of retinal dystrophy.
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He had stage 5 chronic kidney disease (CKD), when he visited 
our division. CT imaging failed to show severe cortical atrophy, de-
spite being at stage 5 CKD (data not shown). His restlessness, and 
a lack of cooperation prevented us from performing percutane-
ous renal biopsy. Calcification of deferent duct was present (data 
not shown). The size of external genitalia was normal (data not 
shown). Neurological examinations of the patient for the past five 
years have revealed mental retardation to a moderate degree and 
slowly-progressive atrophy of the distal lower extremities and feet. 
Although both sensory and motor functions were affected, motor 
nerve impairment was much more prominent than sensory nerve 
impairment. Pes cavus (Figure 3) and delay in peripheral nerve 
conduction velocity (data not shown) were seen. DNA-sequence 
analysis showed that peripheral myelin protein 22 (PMP22), a gene 
responsible for HNPP (Aarskog and Vedeler [2000]), was not mu-
tated (data not seen). Another fundoscopic examination was per-
formed at the age of 33 years. His vision results were; Vd=0.5(0.6x + 
0.5 Cyl-0.5Ax20), Vs=0.4(0.6x + 1.5 Cyl-1.0Ax170. These results, to-
gether with electroretinographic findings (data not shown), further 
confirmed the absence of retinal dystrophy in his fourth decade. 

Figure 3: Pes cavus and Champagne bottle appearance of 
the right leg.

Family History

The patient’s parents are double first cousins who came from 
Yamanashi prefecture in Japan. He has an elder brother who has no 
BBS phenotypes. His maternal grandmother and grandfather had 
diabetes mellitus and cerebral infarct, respectively. His paternal 
grandmother had cardiovascular disease (details unknown) and 
had brothers who were short of stature (140-150 cm).

Discussion
A BBS patient requires 4 primary features, or 3 primary fea-

tures plus at least 2 secondary features [2,9]: Our patient has at 
least 3, and possibly 4, primary features; polydactyly, renal abnor-
malities, learning disability, and obesity. We are not sure if latent 
hypogonadism and calcification of deferent duct that he has should 
qualify as another primary feature; “hypogonadism in males”. Nev-
ertheless, it is fair to claim he is diagnosed with BBS, because he has 
at least 2 secondary features; diabetes mellitus and developmental 

delay [2,9]. Particular emphasis is placed on eye phenotype in diag-
nosis of BBS [10]. Retinal dystrophy, rod-cone dystrophy, or relat-
ed eye disorders are present in 100% of patients in some reports 
[7,11-13]. Although it was present in slightly less than 100% in oth-
er reports, those who did not have the eye disorder were children 
[8,9]. In one Chinese report, retinitis pigmentosa was found only in 
72.3% of the patients [14]. This lower incidence may have been due 
to a young mean age of 15.8 years in study cohort. Typically, BBS 
patients develop ocular problems in the second and third decade of 
life [15]. Our patient is over 30 years of age, and it is very unusual 
for BBS patients of this age not to have any of the above-mentioned 
eye phenopypes. BBS genes encode cilium proteins, of which there 
are reported links with retinal dystrophy [2,5]. 

Rod-cone dystrophy may be caused by trafficking abnormalities 
across the defective modified cilia that connects to the inner and 
outer segments of photoreceptors leading to apoptosis [16]. 
Clinically, we ruled out diagnosis of Alstrom syndrome (MIM 
203800), Prader-Willi syndrome (MIM 176270), Carpenter 
syndrome (MIM 201000), Biemond syndrome II (MIM 210350), 
and Cohen syndrome (MIM 216550) based on the patient’s signs 
and symptoms. It seems justified to state that our patient represents 
a spectrum of BBS. Genetic analysis might help clarifying this issue, 
however, parental informed consent was not obtained. 

Motor-dominant peripheral neuropathy in our patient was 
already prominent 5 years prior to transfer to the Nephrology 
Division (data not shown). According to Beales et al., ataxia with poor 
coordination and dysdiadochokinesia were frequent neurological 
findings in BBS. None of the 109 patients in that study showed 
motor-dominant peripheral neuropathy [9]. Sensory dominant 
peripheral neuropathy is much more common in DM [17]. There 
are 2 groups BBS patients with renal failure, the first one includes 
patients with renal and urinary tract abnormalities diagnosed early 
in life, and the second one includes adult BBS patients with no clear 
information on the onset of CKD (18). Our patient belongs to the 
second group. End-stage renal disease due to diabetic nephropathy 
has the following features [19]: more than 10-year-history of DM, 
proliferative retinopathy, massive proteinuria, absence of severe 
cortical atrophy of the kidney. Although our patient had some of 
these, detailed mechanisms leading to renal failure remained to be 
elucidated without renal biopsy.  BBS patients are found worldwide. 
BBS phenotype in the Far East remains largely unknown, although 
the genetic backgrounds of Japanese BBS patients are at least partly 
consistent with those of BBS patients in other countries [20]. There 
are case reports [21-24]. In conclusion, constellation of clinical 
features shown in our patient is previously unreported in BBS. 
Whether it represents a subgroup in the Far East remains to be 
seen. Finding patients with similar clinical phenotype may improve 
the diagnosis and outcomes of BBS patients.
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