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Junctional epidermolysis bullosa with pyloric atresia 
(JEB-PA) is a fragility disorder of skin and mucous mem-
branes characterized by congenital PA and blistering fre-
quently associated with aplasia cutis (1). JEB-PA is caused 
by mutations in the ITGB4 or ITGA6 gene encoding for 
integrin α6β4 expressed in hemidesmosomes. Additional 
manifestations include nail dystrophies, tooth abnorma-
lities, and ocular, oral, gastrointestinal and genitourinary 
involvement. The majority of cases are early lethal despite 
prompt treatment of PA (1–4). However, several patients 
without PA and with milder phenotypes have been describ-
ed (1, 4, 5). We report here a child carrying previously 
undescribed compound heterozygous missense ITGB4 
mutations who presented severe obstructive uropathy and 
minimal, late-onset skin fragility.

CASE REPORT
The proband, a 10-year-old male, born to healthy non-consangui-
neous parents did not present muco-cutaneous lesions at birth. Epi-
sodes of urinary tract infections and dysuria started in infancy. Due 
to progressive worsening of urinary symtoms, he was addressed 
to us at age 5. Ultrasound examination revealed thickened bladder 
wall and bilateral ureteral dilation. Cystoscopy documented exu-
berant and disepithelialized bladder mucosa with severe urethral 
inflammation, involving both intravesical ureteral tracts. Magnetic 
resonance urography showed increased bladder wall thickness, and 
bilateral hydroureteronephrosis. Urodynamic studies demonstrated 
an overactive bladder. Due to urethral obstruction, cystostomy was 
performed at age 6. During hospitalization, a trauma-induced tense 
blister on the leg was noticed, leading to a suspicion of epidermo-
lysis bullosa (EB) simplex. In following years, occasional blisters 
continued to develop at trauma sites (Fig. 1A). Further worsening 

of obstructive uropathy with reduced right renal function (35%) led 
to positioning of a ureteral stent at age 7.5. Obstructive uropathy 
persisted at stent removal (Fig. 1B, C). Because of the involvement 
of urethra, bladder and ureters, a laparoscopic ileal neo-bladder 
creation with bilateral ureteral reimplantation, accompanied by 
Mitrofanoff appendicovesicostomy, was performed at age 9. The 
procedure has been well-tolerated and the child is currently in 
good general health; endoscopic and magnetic resonance imaging 
(MRI) follow-up showed a reduced upper urinary tract dilation, 
renal function recovery (48% right kidney, 52% left kidney), and 
persistent urethral inflammation. The patient also has enamel 
defects (Fig. 1D) and continues to present skin blistering after 
significant traumatism (Fig. S1). 
Histopathological, immunofluorescence antigen mapping (IFM) 
and ultrastructural findings. Histopathological examination of 
cystoureterectomy samples revealed extensive metanephric me-
taplasia and focal disepithelialization together with an abundant 
inflammatory infiltrate, haemorrhages and fibrosis of the chorion. 
IFM of ureter showed markedly reduced expression of β4 and α6 
integrin subunits along the urothelial-chorion junction compared 
with control (Fig. S2). IFM of rubbed skin revealed a slightly re-
duced expression of integrin α6β4 (Fig. S3). Ureter ultrastructural 
examination showed a reduced number of hypoplastic hemides-
mosomes and thickened urothelial basement membrane, compared 
with control (Fig. S4). Skin ultrastructural examination documen-
ted cleavage within the lamina lucida of the basement membrane 
zone and mildly hypoplastic hemidesmosomes (Fig. S4).

Molecular genetic testing. Following informed consent, mole-
cular testing with a customized NGS EB panel (NimbleGen SeqCap 
Target Enrichement Kit, Roche, on Illumina platform) identified 
in the proband the compound heterozygous missense sequence 
variants c.320G>C, p.Arg107Pro, and c.542C>T, p.Pro181Leu in 
exon 5 and 6 of ITGB4 gene (NM_000213.3), respectively. Sanger 
sequencing confirmed the paternal and maternal inheritance of 
variants c.320G>C and c.542C>T, respectively (Fig. S5). Neither 
variant has been reported nor annotated in GnomAD database of 
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Fig. 1. Patient’s clinical features and magnetic 
resonance imaging (MRI) findings. (A) Clear 
blisters on the chest ensuing scratching of an 
insect bite and plaster application at age 8 
years. (B, C) Functional MRI urography showing 
bilateral hydronephrosis due to ureterovesical 
junction obstruction. The right kidney appears 
hypoplasic compared with the left one, and 
both kidneys present a loss in corticomedullary 
differentiation. Note the increased bladder wall 
thickness (asterisk in (B)). Urographic evaluation 
shows a bilateral ureteral dilation due to stenosis 
at the ureterovesical junctions. At this stage, the 
split renal function at functional MRI evaluation 
was 32% on the right side and 68% on the left 
side. (D) Tooth appearance with enamel defects 
at age 10 years.
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human variations. c.542C>T was considered likely pathogenic 
according to ACMG guidelines, as (i) it is a missense variant in a 
gene for which missense-variants are a known disease mechanism, 
(ii) it is novel, and (iii) multiple computational evidences support 
a deleterious effect on the gene product (https://varsome.com/
variant/hg19/itgb4%20c.542C%3ET?annotation-mode=germline). 
c.320G>C was considered of uncertain significance as it is also a 
novel missense variant, but computational evidence does not sup-
port its pathogenicity (https://varsome.com/variant/hg19/ITGB4(N
M_000213.5)%3Ac.320G%3EC?annotation-mode=germline). No 
other pathogenetic variants were detected in EB-associated genes.

DISCUSSION

The phenotype of our child is extremely peculiar as, in 
addition to lacking PA at birth, he did not manifest skin 
fragility until age 6, when rare blisters, exclusively loca-
lized to trauma-exposed sites, begun to appear. Although 
a few JEB-PA patients who presented mild skin fragility 
and started to develop skin blisters after birth have been 
reported (2, 5–7), the current case is characterized by the 
most delayed onset of skin fragility described to date. 
On the other hand, involvement of the urinary tract with 
recurrent infections and dysuria from the first year of 
life initially led to a misdiagnosis of Hinman syndrome 
(non-neurogenic neurogenic bladder). EB was suspected 
following appearance of trauma-induced blisters. The 
ultrastructural finding of skin lamina lucida cleavage was 
diagnostic for JEB, as confirmed by the reduced expres-
sion of integrin α6β4. The diagnosis of JEB-PA due to 
compound heterozygous ITGB4 missense mutations was 
then establish by molecular genetic testing. 

Urinary tract involvement has been reported in 21% of 
JEB-PA cases (8). Similar to our case, frequent urological 
manifestations in patients with ITGB4 mutations comprise 
urethral stenosis, haemorrhagic cystitis, and vesicoureteral 
obstruction or reflux (3, 5–7, 9). Dysuria, urinary reten-
tion, haematuria and recurrent infections are common. 
Disease course is variable (5), but frequently chronic, and 
may lead to hydronephrosis and renal failure (4, 5, 9). The 
expression of integrin α6β4 in basal urothelial cells (10) 
correlates with the involvement of the lower urinary tract 
and ureters. Interestingly, the current patient presented 
more marked reduction in integrin α6β4 expression in 
the damaged urothelium than in keratinocytes. To our 
knowledge, this is the first report comparing the expres-
sion of integrin α6β4 in patient urothelium vs control, and 
patient urothelium vs skin. 

Management of urinary tract manifestations is chal-
lenging, due to the inherent fragility of the urinary tract 
mucosa and frequent development of stenotic scarring (5, 
11, 12). In the current case, delayed diagnosis and repeated 
instrumental work-up might have contributed to the severe 
obstructive uropathy, which eventually required bladder 
reconstruction. 

The peculiar phenotype of the current patient was as-
sociated with 2 previously unreported missense mutations 
located in the extracellular domain of ITGB4. Splice-site 

and missense mutations on at least 1 ITGB4 allele are 
frequently associated with non-lethal JEB-PA phenotypes 
(5, 8, 9). However, some homozygous or compound hetero-
zygous missense mutations resulted in lethal phenotypes, 
depending on the position and function of the involved 
amino acid (4). In addition, a recent literature review 
highlighted that ITGB4 missense variants may frequently 
present with mild skin involvement but severe uropathy (9). 

In conclusion, the case reported here further empha-
sizes the clinical variability of JEB-PA, showing that 
urinary tract involvement can represent the only disease 
manifestation for years. Thus, EB should be considered 
in children with unexplained obstructive uropathy, even 
in the absence of skin lesions.
The authors have no conflicts of interest to declare.
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