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Prune-Belly syndrome (PBS) is a rare congenital disease characterized by a clinical triad; abdominal 
muscle’s hypoplasia, severe urinary tract abnormalities and cryptorchid-ism. PBS consists of a 
multisystem disease, which includes cardiopulmonary, gastrointestinal, musculoskeletal and 
urinary anomalies in varying degree. The cause and pathogenesis of PBS is unknown and the 
severity of symptoms can diverge greatly. On one hand, this condition may cause severe renal and 
pulmonary disorders, sometimes incompatible with life; on the other hand, it may origin few and 
tenuous urological abnormalities. Treatment is variable; it usually includes surgical management 
of symptoms. Renal replacement therapy for those patients with end-stage kidney disease may be 
necessary and it includes dialysis and kidney transplantation. The kidney failure is the main cause 
of postnatal death.

ABSTRACT

Implication for health policy/practice/research/medical education:
The PBS is a rare congenital disease. It is a multisystem disease, which includes cardiopulmonary, gastrointestinal, musculoskeletal and 
urinary anomalies. The severity of renal disease is the primary factor that affects the clinical manifestations and the kidney failure is the main 
cause of postnatal death.
Please cite this paper as: Ribeiro CI. Prune-Belly syndrome; kidney injury in a rare disorder. J Nephropathol. 2021;10(3):e22. DOI: 10.34172/
jnp.2021.22.

Introduction
The Prune-Belly syndrome (PBS) is also known as Eagle-
Barrett disease. It is a congenital disease characterized 
by abdominal muscle deficiency, severe urinary tract 
abnormalities and cryptorchidism in males’ patients (1,2). 
The exact pathogenesis and cause of PBS is unknown. 
It may be caused by abnormalities in the bladder in fetal 
maturity. The severity of renal disease is the primary 
factor that affects the clinical manifestations. The main 
renal anomaly of PBS is the dysplasia, and it is manifested 
by incomplete nephron differentiation and tubules 
dilatation. Approximately one-half of patients have severe 
dysplasia and develop end-stage renal disease, with renal 
replacement therapy necessity (3).

The remaining clinical manifestations include 
“Prune-Belly” appearance due to aplasia or deficiency 
of abdominal muscles, impaired kidney function, 
bilateral cryptorchidism, and aplasia or hypoplasia of 
abdominal muscles. Pulmonary hypoplasia due to severe 
oligohydramnios resulting in maldevelopment of the 
lungs is the most severe finding associated with PBS. 

Other findings include gastrointestinal malformations 
and skeletal abnormalities (1,4).

The PBS diagnosis is made clinically with the 
identification of characteristic features of abdominal 
muscle deficiency, severe urinary tract abnormalities 
and cryptorchidism. This diagnosis may be made by 
ultrasonographic examination between 20 and 30 weeks’ 
gestation, or at birth or in early childhood by clinical 
recognition of the syndrome (5,6).

In spite of the survival rate has improved for PBS with 
earlier diagnosis and management, the mortality rate 
still at approximately one third. The majority of deaths 
happening at antenatal and perinatal time due to renal 
and pulmonary insufficiency (7,8).

Methods
A search for clinical guidance standards, review articles, 
systematic reviews, meta-analyses and randomized 
controlled clinical trials on Medline, evidence-based 
medicine sites, index of Portuguese medical journals and 
bibliographic references of selected articles published 
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between 2000 and 2019, in Portuguese, English and 
Spanish, using the keywords (MeSH terms) “Prune-Belly 
Syndrome”, “Urologic Diseases” and “Kidney Failure”.

Epidemiology and genetic
The estimated incidence of PBS is 3.8 cases per 100 000 
births. According based upon from the Kids’ Inpatient 
Database in the United States of American from 2002, 
2003, and 2006 approximately 50% of affected patients 
were white, 30% black and 10% Hispanic. Boys are 
primarily affected, although there are described rare cases 
in females (less than 5%) (1,9).

The genetic basis of PBS remains unidentified. The 
predominance of affected male patients suggests a recessive 
X-linked deficiency. This syndrome has also occurred in 
association with another chromosomal anomalies and a 
report of large deletion in the long arm of chromosome 
6 in a male fetus. Further evidence for a genetic basis of 
PBS includes a report of 2 cases of concordant PBS in 
monozygotic twins, and a report of 2 non-twin brothers. 
Isolated abdominal wall muscular hypoplasia, without 
evidence of urinary tract or renal pathology, has also been 
described in a family with apparent autosomal dominant 
or mitochondrial inheritance (6,10,11).

Pathogenesis
In spite of the exact pathogenesis of PBS is unidentified, 
there are many hypothesis, some controversial. PBS could 
be caused by a bladder’s defect occurred during fetal 
maturity. Urine retention can distend bladder, ureters and 
kidneys (1,6). Retention of the testes in the abdomen may 
be attributed to obstruction by an unusually large bladder 
or to obliteration of groin canals. Other authors consider 
that incomplete emptying of the bladder leading to 
urinary retention and infection can occur as a result. Since 
the abdominal muscles are important for respiration, 
deformity of the chest could be explained by their absence. 
Another possibility is that the muscle deficiency and the 
urinary tract defects have a common cause that hasn’t yet 
been revealed. A congenital open spinal canal has been too 
recognized in a few patients. A nervous system deficiency 
responsible for failure of abdominal muscles may be a 
hypothesis. (3,12).
 
Clinical manifestations
The characteristic findings of PBS include lack of abdominal 
muscle wall, kidney and urinary tract abnormalities, and in 
affected males, bilateral cryptorchidism (1,6). The severity 
of urinary tract defects and the pulmonary hypoplasia 
are the two main characteristics that determine outcome 
among patients with PBS. These disorders may result of 
repeated urinary tract infections, varying degrees of renal 
and respiratory insufficiency and other manifestations 

of the disorder. Gastrointestinal malformations can also 
occur (1,4). Approximately 50% of patients surviving 
babyhood time will develop chronic kidney disease in 
childhood or adolescence period. Findings of bilaterally 
abnormal kidneys, a serum creatinine greater than 0.70 
mg/dL, and episodes of clinical pyelonephritis appear 
to predict the eventual development of chronic kidney 
disease. Some patients present the least severe PBS form 
and they experienced either no or only mild impairment 
of renal function. The severity and timing of onset 
of renal insufficiency may reflect the degree of renal 
dysplasia. End-stage kidney disease in these patients was 
thought to be due to pyelonephritis and obstruction, 
not renal dysplasia (3,13,14). There may be a striking 
discrepancy between the deformed appearance of the 
urinary tract on renal ultrasonography and the often 
surprisingly good renal function. In most affected males, 
bilateral undescended testes and an empty scrotum are 
typical findings. Owing to early orchiopexy, there are 
case reports of successful paternity by aspirated sperm 
retrieval and in vitro fertilization. In addition, hypoplastic 
or dysplastic prostate leads to prostatic urethral dilation, 
which may cause urinary obstruction. Urinary tract 
infections, including recurrent episodes of cystitis and 
pyelonephritis, are common, occasionally resulting in 
urosepsis. Megaureters, hydronephrosis and polycystic or 
dysplastic kidneys are also commons (1,3,4). Pulmonary 
hypoplasia is the most significant complication in PBS. It 
is caused by oligohydramnios in the first half of gestation 
due to lack of sufficient urine production. Without 
amniotic fluid entering the airways, the lungs remain 
hypoplastic. In addition, thoracic cage deformities and 
irregularly movement of the abdomen during respiration 
may predispose affected patients to mechanical restriction, 
thereby explaining their susceptibility to impaired 
cough mechanism, recurrent bronchitis, and respiratory 
depression following anesthesia. Other manifestations 
include: chronic constipation, is a common feature of 
PBS, impaired exercise tolerance in adolescents and adults 
due to irregularly motion of abdomen during respiration, 
expansion retardation occurs in up to one-third of cases, 
anorectal malformations have been described in children 
with PBS including imperforate anus, anorectal agenesis, 
or congenital pouch colon, splenic torsion may occur due 
to intestinal malrotation, musculoskeletal anomalies are 
numerous and included dislocated hip, kyphoscoliosis, 
polydactyly, torticollis and pectus excavatum (1,2).

Diagnosis
PBS diagnosis is frequently evident from birth. Nevertheless 
care and time are essential to identify the anomalies (1). 
The diagnosis is made clinically with the identification of 
the characteristic features. PBS is most often recognized at 
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birth or in early childhood by the peculiar appearance of 
the abdominal wall, cryptorchism in males, and identified 
urogenital abnormalities by ultrasound. PBS occasionally 
presents later in life as a rare cause of renal failure in 
the adult. Antenatal diagnosis may be made by routine 
ultrasonographic examination of the fetus between 20 and 
30 weeks’ gestation. In some cases, it may be difficult to 
differentiate posterior urethral valves from PBS in utero, 
as both may present with antenatal ultrasound findings of 
a dilated bladder and bilateral hydronephrosis. In the rare 
cases of in utero intervention, patients with PBS have a 
better prognosis than those with posterior urethral valves 
(5,6). 

Treatment
Treatment will depend ahead on the severity of the 
presented symptoms. Many patients will need rather 
modest surgical interventions such as vesicostomy 
(that will facilitate voiding of urine) or orchiopexy. 
More complex surgical procedures (such a bladder 
reconstruction or a urethra surgical widening) have 
been successfully undertaken (2,6). Other patients may 
reach adult life with only a minor degree of chronic 
kidney disease, and, therefore, require only minimal early 
intervention. Furthermore, as the progression of the renal 
insufficiency in childhood and adolescence is primarily 
due to recurrent pyelonephritis and reflux nephropathy, 
adequate antibiotic including antibiotic prophylaxis 
and, in rare cases, surgical intervention may prevent or 
delay end-stage renal disease. Kidney transplantation 
has been successfully presented in PBS and it is the 
favorite management for end-stage renal disease, either 
as preemptive therapy or dialysis. Long-term outcome 
is very good and is comparable to other reasons of end-
stage renal disease. There also may be rare complications 
of transplantation intrinsic to this syndrome, such as 
acute torsion of the kidney transplant (7,14). In some 
cases when the native bladder is unsuitable, successful 
drainage of the kidney transplanted into a urinary conduit 
or augmented bladder has been performed. Maintenance 
hemodialysis and peritoneal dialysis are equally effective 
in the management of end-stage renal disease. Children 
with PBS who are initially treated with peritoneal dialysis 
have similar complication rates as patients with other 
causes of renal insufficiency (1,13).

Prognosis
Patients with PBS had generally poor prognosis. In older 
reports, 20% of all affected kids were said to be stillborn, 
and more than 50% did not survive 2 years. The majority 
of deaths occurring at antenatal and perinatal time, and 
it is due to pulmonary insufficiency. The kidney failure is 
the main cause of postnatal death (6-8).

Conclusion
PBS is a complex clinical entity with a kidney injury that 
can have an unfavorable outcome if not diagnosed early. It 
is important to highlight the commitment to intrauterine 
diagnosis, which requires strict surveillance by the 
obstetrician and multidisciplinary monitoring during and 
over there the prenatal period.
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