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ABSTRACT

Aims: Prune Belly Syndrome (PBS), also known as Eagle-Barrett syndrome, is a rare congenital disorder defined by a triad
of abdominal muscle deficiency, urinary tract anomalies and bilateral cryptorchidism. This review aims to summarize current
knowledge on its etiology, clinical presentation and management.

Methodology: This review was based on an extensive search of literature related to PBS using PubMed, Google Scholar
and other scientific databases. Relevant clinical studies, reviews and case reports were analyzed to summarize current
knowledge on diagnosis, management and outcomes of PBS.

State of knowledge: PBS affects approximately 1 in 30,000 to 1 in 50,000 live births, with a strong male predominance. Its
pathogenesis is thought to be multifactorial, involving mesodermal maldevelopment and possible genetic factors. The clinical
spectrum ranges from severe cases with renal dysplasia and pulmonary hypoplasia to a milder, incomplete form. Woodard’s
classification is commonly used to guide prognosis and treatment. Besides the classic triad, patients may present with
gastrointestinal, musculoskeletal, cardiopulmonary and developmental systems. Early prenatal diagnosis is possible through
imaging. Postnatal care includes urologic reconstruction, orchiopexy, abdominoplasty, renal support and in some cases,
transplantation. Assisted reproductive techniques have allowed for fertility in select male patients.

Conclusion: PBS is a complex and variable condition requiring early diagnosis and individualized, multidisciplinary care.
Advances in surgical and medical treatment have improved outcomes, but long-term monitoring and supportive care remain
essential for preserving function and quality of life.
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1. Introduction

Prune Belly Syndrome (PBS), also known as Eagle-Barrett syndrome, is a rare genetic disorder
characterized by abnormal development of the abdominal muscles, urinary tract abnormalities and
cryptorchidism 2. First described in the early 20th century, PBS remains one of the most unexplained pediatric
conditions, with significant phenotypic variability and an unclear etiology *. Approximately 95% of individuals
affected are male. The estimated incidence of live births with PBS ranges from 1 in 35, 000 to 1 in 50, 000 *.
PBS presents a wide spectrum of severity, ranging from life-threatening complications to outcomes compatible
with a normal expectancy. In some cases, individuals with PBS may retain fertility and have children °.

This review aims to provide an up-to-date, comprehensive knowledge of PBS, with particular emphasis
on the latest scientific reports on its pathogenesis, the expanding phenotypic spectrum, recent advances in
prenatal and postnatal diagnosis, and evolving treatment strategies and long-term management. Promoting up-
to-date knowledge of PBS as a multisystem disorder is crucial to improving the quality of diagnosis,
therapeutic approaches, and patient survival outcomes.

2. Material and methods

The analysis was conducted based on a thorough review of studies and data related to Prune Belly
Syndrome, using PubMed, Google Scholar and other scientific databases. Keywords such as”Prune Belly
Syndrome” and”Eagle-Barrett Syndrome” were used. To broaden the scope of the search and ensure
comprehensive coverage, additional terms such as”’abdominal muscle deficiency syndrome, “‘urinary tract
anomalies, ”“pediatric urology, ”“congenital urinary tract malformations, ~*‘genitourinary syndrome, “fetal
megacystis, ”“bladder obstruction, ”“renal dysplasia, ” and”antenatal diagnosis of urinary tract anomalies”
were also included. Additionally, relevant clinical studies were reviewed to provide a well-rounded perspective
on the topic.
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3. Epidemiology

The worldwide incidence of PBS syndrome is estimated to be between 1 in 30, 000 and 1 in 50, 000 live
births %*. The disease affects approximately 95% of men, while it occurs much less frequently in women, with
only about 3—5% of cases *°. In the study by Stoll et al. (2025), conducted over a 29-year period in northeastern
France, the researchers analyzed 1, 946 cases of congenital anomalies of the kidney and urinary tract (CAKUT)
among 387, 067 births. Within this cohort, 27 cases were identified as PBS, representing approximately 1.4%
of all CAKUT cases '. The finding emphasizes the rarity of PBS and its association with other congenital
anomalies and highlights the importance of a comprehensive evaluation of affected individuals. Moreover, in
a population-based study from Finland, the total prevalence of PBS was 1 in 44, 000 births, with a live birth
prevalence of 1 in 90, 000. Although rare, PBS carries a considerable disease burden, including a 20% infant
mortality rate 8. However, actual statistics may be underestimated due to early fetal loss, perinatal mortality of
more severe phenotypes, or underdiagnosis of milder phenotypes of PBS syndrome 2.

4. Pathogenesis

The pathogenesis of PBS is multifactorial and remains the subject of ongoing research. One
embryological hypothesis points to a primary mesenchymal defect, potentially resulting from abnormal
differentiation or lateral migration of the somite mesoderm into the abdominal musculature or muscles of the
urinary tract. Additionally, cases of divergent PBS symptoms in identical twins have led to the formulation of
the theory of uneven embryonic division. It assumes that the affected twin may receive an insufficient amount
of mesenchymal tissue necessary for the proper development of the abdominal wall and urinary tract structures
% In a study conducted by Boghossian et al., 34 cases of PBS identified over a 27-year period in New York
were analyzed, leading to the identification of copy number variants involving the BMPR1B and NOG genes.
Since these genes regulate the bone morphogenetic protein signaling pathway, which is essential for
mesodermal development, their disruption reinforces the hypothesis that abnormal mesodermal differentiation
may underlie the pathogenesis of PBS '°. Furthermore, a scientifically validated association between mutations
in the FLNA gene and PBS has been demonstrated, particularly in males surviving into adulthood ''. Another
widely discussed theory suggests that intrauterine urinary tract obstruction may lead to progressive distension
of the bladder and ureters, resulting in secondary hypoplasia of the abdominal wall and failure of testicular
descent '2. On the other hand, based on long-term data from Finland, PBS has been observed only in male
infants, suggesting a strong gender dependence of the incidence. Among the maternal characteristics assessed,
a prior history of multiple miscarriages showed a significant association with the presence of a fetus burdened
with PBS syndrome. No significant correlation was found with other factors such as maternal age, gestational
age or gestational diabetes, indicating that the causes of PBS are still not well understood . In summary, due
to the lack of definitive causes and the existence of multiple hypotheses regarding the pathomechanism of the
disease, further research integrating clinical, molecular and genetic data is essential for a comprehensive
understanding of the etiopathogenesis of PBS. Multicenter studies are needed to identify new genes and
signaling pathways as well as to develop targeted therapies that improve patient outcomes.

5. Clinical Presentation

5.1 Clinical Triad and Classification

PBS is classically defined by a clinical triad consisting of deficient or absent abdominal musculature,
bilateral cryptorchidism and urinary tract anomalies "> '*. A classification system proposed by Woodard
categorizes PBS into three phenotypic severity levels to guide neonatal management. Category I includes the
most severe cases with significant renal dysplasia, functional bladder obstruction and marked oligohydramnios,
which often leads to pulmonary hypoplasia and characteristic Potter face with a flattened nose, recessed chin,
low-set ears, epicanthal folds and hypertelorism. Most infants in this group who survive birth die within days
from pulmonary failure or later from renal failure. Category II involves the full triad with variable renal
involvement and risk of progressive renal impairment due to urinary tract dysfunction and recurrent infections.
Category III represents milder or incomplete forms with relatively preserved renal and bladder function and
favorable long-term outcomes '*'°.
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5.2 Abdominal Wall Abnormalities

The hallmark of the classic symptomatic triad is hypoplasia or atrophy of the anterior abdominal muscle
wall, manifesting as a markedly flabby, thin and wrinkled abdominal skin. This distinctive appearance led to
the naming of syndrome '. Hypoplasia of the abdominal musculature is a risk factor for the development of
abdominal and inguinal hernias. These may require surgical repair using a combination of conventional and
laparoscopic techniques, tailored to the individual anatomy and degree of abdominal wall deficiency %

5.3 Genitourinary Manifestations

In a cohort of 16 patients described by Zugor et al., common genitourinary findings included
cryptorchidism in nearly 70%, megaureter in over 85% and large-capacity bladder (megacystis) in more than
80%. Renal abnormalities such as dysplasia and hydronephrosis were also commonly reported '°. Beyond these
structural anomalies, patients with Prune Belly Syndrome often exhibit significant functional abnormalities of
the urinary tract. Poor bladder compliance, detrusor areflexia, and bladder outlet obstruction are frequently
encountered and can lead to progressive upper urinary tract damage if not addressed appropriately '”.

Vesicoureteral reflux (VUR) is another common finding, especially in patients with markedly dilated
ureters. The coexistence of VUR and bladder dysfunction significantly increases the risk of recurrent urinary
infections (UTIs), which in turn contributes to renal parenchymal scarring and long-term functional decline '°.
Recurrent UTIs remain a common cause of morbidity and may require prophylactic antibiotic use,
catheterization strategies or surgical correction to prevent upper tract deterioration '®.

Renal involvement in PBS varies in severity, but renal dysplasia and chronic obstructive uropathy frequently
lead to progressive renal insufficiency. Studies have shown that a significant proportion of patients with moderate
to severe phenotypes progress to end-stage renal disease (ESRD) by adolescence or early adulthood. In such cases,

renal replacement therapy, including dialysis and eventual transplantation becomes necessary .

5.4 Fertility and Reproductive Function

Men with PBS face multiple fertility challenges, including undescended and ectopic testes, intrinsic
testicular abnormalities, as well as prostatic and urethral dysfunction. Nevertheless, assisted reproductive
technologies have made biological paternity possible. Successful sperm retrieval using microdissection
testicular sperm extraction (micro-TESE), followed by in vitro fertilization (IVF) or intracytoplasmic sperm
injection (ICSI), has led to live births in several reported cases 2°. On the other hand, a systematic analysis of
83 studies found that while azoospermia and impaired spermatogenesis are common, hormonal profiles in most
PBS patients remain within normal ranges. Despite significant anatomical and functional barriers, preserved
endocrine function and advanced reproductive techniques offer hope for selected PBS patients desiring
biological parenthood ?'. These findings underscore the importance of early urological evaluation and long-
term follow-up regarding reproductive potential.

5.5 Multisystem Comorbidities

In addition to the classic triad, PBS patients frequently exhibit anomalies in other organ systems, which
may contribute significantly to morbidity and impact long-term prognosis.

5.5.1 Gastrointestinal System

In addition to chronic constipation and malrotation, mesenteric malfixation, intestinal volvulus, and
gastroesophageal reflux disease (GERD) have been described. These complications may necessitate surgical
intervention or long-term nutritional support.

5.5.2 Musculoskeletal System

Beyond scoliosis and clubfoot, joint laxity, abnormal gait, and delayed motor development are
frequently reported, often attributed to the deficiency in core muscle strength and hypotonia. Physical therapy
is often required to support motor milestones and musculoskeletal alignment.

5.5.3 Respiratory System

Pulmonary hypoplasia in infancy may predispose to long-term pulmonary sequelae, including restrictive
lung disease, chronic hypoxia, and recurrent bronchopulmonary infections. Some patients develop chronic
respiratory insufficiency requiring long-term monitoring or even ventilatory support in severe cases.

5.5.4 Cardiovascular System

Although less common, congenital heart defects such as patent ductus arteriosus (PDA) or ventricular
septal defect (VSD) have been reported in association with PBS, particularly in syndromic or chromosomal
variants. Routine cardiac evaluation may be warranted.
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5.5.5 Neurological and Developmental Aspects

Some PBS patients experience delayed developmental milestones, likely secondary to prolonged
hospitalizations, hypotonia, or comorbidities. Though not typically associated with intrinsic central nervous
system abnormalities, cognitive development may be affected in severe cases, emphasizing the need for
multidisciplinary follow-up.

5.5.6 Psychosocial Impact

Children and adolescents with PBS may suffer from body image issues, social withdrawal, or emotional
distress, particularly due to visible abdominal deformity, urinary incontinence, or infertility concerns. Early
involvement of psychological support services can significantly improve quality of life '* %,

6. Prenatal Diagnosis

Advances in prenatal screening have enabled the early diagnosis of PBS, and in selected cases, the
initiation of fetal treatment prior to birth. Suspicion of PBS can arise as early as the 12" week of gestation,
primarily based on assessment of renal development. However, optimal conditions for reliably detecting
anatomical abnormalities associated with PBS can be diagnosed as early as between 16 and 18 weeks of fetal
life *. Sonographic diagnosis of PBS is based on a characteristic constellation of symptoms, including
significant bladder distension, bilateral hydronephrosis and hydroureter, as well as diffuse urethral dilatation
2. Additionally, in the article by Tonni et al., early prenatal diagnosis of PBS was reported based on the
detection of megacystis, often accompanied by increased renal echogenicity. The review revealed further
associated anomalies such as oligohydramnios, anhydramnios, pulmonary hypoplasia, urinary ascites, bilateral
hydronephrosis, generalized fetal edema and congenital cardiac defects, such as Tetralogy of Fallot °. These
results emphasize the importance of accurate early fetal assessment, considering the risk of serious multi-organ
pathology in advanced forms of PBS.

7. Multidisciplinary management

7.1 Principles of Interdisciplinary Care

The care of patients with PBS syndrome requires an integrated, multispecialty approach. A pediatric urologist
plays a central role in coordinating multidisciplinary treatment, leading the collaboration with physiotherapists,
nephrologists, pulmonologists, gastroenterologists and nutritionists. Interdisciplinary care enables more effective
treatment of urinary and gastrointestinal complications, supports psychomotor development, and improves patients'
overall quality of life . Early intervention is crucial in the management of PBS. This is particularly important
during the neonatal period, when survival largely depends on the extent of pulmonary and renal involvement.
Beyond this stage, long-term outcomes are significantly influenced by close urological monitoring, preservation of
renal function and prevention of urinary tract infections. Equally important is the targeted treatment of disease-
related complications according to the individual needs of the patient, which facilitates stabilization of the general
condition and enables further psychophysical development ',

7.2 Surgical Management of the Urinary Tract

Management of urinary tract issues in PBS varies by severity. Patients classified as category I typically
receive conservative care focused on bladder drainage and supportive measures. In contrast, category III
patients require minimal intervention aside from routine monitoring. The intermediate group presents the
greatest clinical challenges and necessitates individualized treatment plans. Early surgical reconstruction is
recommended between six and eighteen months of age for those with significant hydroureteronephrosis,
vesicoureteral reflux, recurrent urinary tract infections or declining renal function. Surgical techniques include
excision of refluxing or redundant distal ureteral segments with vesicoureteral reimplantation, nephrectomy
for a non-functioning kidney and reduction cystoplasty for large urachal diverticula. Cryptorchidism correction
is recommended within the first year of life, typically via transabdominal orchidopexy *°.

7.3 Long-Term Urological Complications

Patients with PBS may develop complex urological complications in adulthood, including urinary tract
infections, upper tract deterioration and potential bladder malignancy after enterocystoplasty. The case
reported by Singla and Lotan describes a 48-year-old male with PBS, a solitary kidney and prior
enterocystoplasty who was diagnosed with invasive bladder cancer with extensive squamous differentiation,
highlighting the importance of long-term urological monitoring in this population 2. Moreover, an important
case report highlighting a long-term complication of PBS was presented by Kondo et al. A 38-year-old male,
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survivor of PBS was diagnosed with invasive urothelial carcinoma with glandular differentiation of the bladder.
His medical history included multiple childhood urological surgeries, such as vesicostomy and ureterostomy,
performed to manage severe urinary tract malformations. The authors suggested that chronic urinary stasis,
recurrent infections and persistent inflammation may have contributed to malignant transformation in the
bladder epithelium %

7.4 Kidney Disease and Transplantation

Importantly, patients with PBS are frequently affected by kidney disease, which in some cases may
progress to end-stage renal disease. As reported by Khondker et al. and also by Chhabra et al. In separate
studies, renal transplantation is a possible therapeutic option, with outcomes comparable to other pediatric
transplant populations when preceded by proper urological management '-2*3°,

7.5 Abdominal Wall Reconstruction

An essential aspect of managing patients with PBS involves addressing the abdominal wall and its
surgical reconstruction. Abdominoplasty aims to restore the integrity and function of the abdominal muscles.
Reinforcement of the abdominal wall improves core stability, enhances respiratory function and reduces
characteristic abdominal distension. Various surgical techniques have been described, typically performed in
conjunction with urological procedures such as orchidopexy and urinary tract reconstruction. One commonly
used method involves excising redundant skin and subcutaneous tissue while preserving the musculofascial
layer and umbilicus *!. A notable case involved a 2-year-old male who underwent a modified Monfort
abdominoplasty. In this technique, the supraumbilical abdominal wall was preserved for its better tensile
strength, while the lax infraumbilical skin was mostly excised. The result was a stronger abdominal wall and
a lower, less visible scar, improving both function and cosmetic appearance *>. A novel technique combining
fascial plication with complete fascial overlap and neoumbilicoplasty using a self-rotating island flap has also
been proposed to optimize both structural support and cosmetic outcomes *°. Furthermore, another
modification of the Monfort technique was described in a series involving 17 patients, which included the use
of diagnostic laparoscopy to assess the extent and topography of the abdominal wall defect. Additional
refinements, such as a midline skin incision, plication of the central fascial plate, correction of lateral
asymmetry and umbilical repositioning were applied **. On the other hand, the technique described by Lopes
et al. presents that laparoscopic abdominoplasty using a one-way running suture with non-absorbable material
can effectively repair localized abdominal wall bulging in PBS. Importantly, the procedure was successfully
performed in conjunction with laparoscopic nephroureterectomy and bilateral orchiopexies, highlighting the
feasibility of combining abdominal wall reconstruction with other urological interventions in a single operative
course *°. In a separate case, a 19-year-old male underwent abdominoplasty combined with bilateral rectus
femoris and sartorius muscle transfers to address severe abdominal wall deficiency. Active abdominal muscle
tone was observed during physical exertion and there was no impairment in lower limb mobility, balance or
ambulation. This case highlights the potential long-term benefits of incorporating muscle transfer techniques
in selected patients with extensive abdominal wall defects *°.

7.6 Dental and Oral Health Considerations

Additionally, the multi-morbidity in PBS syndrome also affects the oral cavity. The most common
problems observed include enamel hypoplasia, increased caries susceptibility, delayed or abnormal tooth
eruption and xerostomia, often intensified by the medications used. As noted by Quilici et al, close cooperation
between the dentist and the patient's general practitioner is recommended in order to tailor oral health care to
the specific needs of each patient *.

7.7 Prenatal and Perinatal Management

Moreover, prenatal diagnosis of PBS requires careful evaluation, as coexisting structural anomalies may
suggest termination of pregnancy. In isolated cases with normal karyotype, a vesicoamniotic shunt may be
considered to decompress the bladder and improve perinatal outcomes **.

7.8 Psychosocial and Family Support

Significantly, due to multi-morbidity and the potential need for continuous care, it is essential to support
families with nursing, psychological and social services to help manage the complex needs of our patients **,
These findings underscore the importance of close collaboration among specialists to ensure effective and
coordinated care for individuals with PBS.
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7.8 Prognostic

This condition is associated with high neonatal mortality, particularly in cases with severe anomalies.
The outcome for patients depends mainly on how severely the kidneys and urinary tract are affected, as well
as whether pulmonary hypoplasia is present. These factors have the greatest impact on survival and clinical

severity ',

8. Quality of life

Arlen and colleagues found that 84% of children with PBS scored significantly below the typical range
seen in healthy children, falling more than half a standard deviation below the norm. These findings clearly
highlight that children with PBS face complex and multifaceted challenges in their daily lives. These include
not only physical limitations, but also emotional, social, and educational problems. Caregivers of these children
confirm that the need for constant, demanding care significantly affects the quality of life of the entire family.
The results of the study underscore the need for a holistic approach in the care of PBS patients, one that takes
into account not only the treatment of somatic symptoms, but also psychological and social support, aimed at
both children and their loved ones *°.

9. Pseudoprune-belly syndrome

The incomplete form of PBS represents a rarer and more clinically variable manifestation of the classic
PBS. In the literature, it is also referred to as Pseudoprune-belly Syndrome (PPBS). Furthermore, the
phenotypic variability often complicates early diagnosis and requires careful clinical evaluation. In incomplete
PBS, abnormalities of the abdominal wall may be subtle or even absent, while genitourinary malformations
range from mild to severe and can include renal dysplasia, hydronephrosis, hydroureter, vesicoureteral reflux
and urethral dilatation. Due to this variability, the condition often remains undiagnosed during the neonatal
period, especially when symptoms are limited to isolated urological findings such as unilateral cryptorchidism
or mild urinary tract anomalies **~*.

This variability is illustrated by several case reports. For instance, Olori et al. described an 8-day-old
male infant with PPBS associated with microcolon and rectal atresia, emphasizing the potential for
gastrointestinal anomalies *. Similarly, Fishman and Franco reported two male patients exhibiting
symmetrical bilateral hypoplasia or absence of the internal and external oblique muscles without genitourinary
abnormalities, underscoring the phenotypic heterogeneity of PPBS and the importance of differential diagnosis.
This rare congenital abdominal wall defect is often misdiagnosed as an incomplete form of PBS *’. Patients
with PPBS face significant clinical challenges, primarily due to the high incidence of serious urinary
complications such as urinary septicemia and progressive renal failure. Surgical reconstruction addressing both
abdominal wall defects and urinary tract abnormalities is often necessary to manage these risks. However, a
significant proportion of patients still require complex procedures, including ureteral reimplantation or urinary
diversion procedures, such as cutaneous vesicostomy or ileal conduit. Therefore, continuous multidisciplinary
monitoring by urology and nephrology specialists is essential for the early detection and treatment of emerging
complications *2.

10.Conclusion

PBS remains a rare complex condition that requires an individualized diagnostic and therapeutic
approach. Advances in modern medicine now allow for earlier diagnosis and more precise assessment of
disease severity, leading to improved outcomes. The development of high-resolution imaging technologies has
refined surgical techniques, and multidisciplinary care has enabled more effective treatment while minimizing
the risk of complications. However, due to the rarity of PBS, raising awareness among healthcare professionals
remains essential. Increasing clinical awareness is key to early detection, appropriate management planning
and improving patients’ quality of life. Continued education, interdisciplinary collaboration and ongoing
research are fundamental to meeting the evolving needs of this unique patient population.

e-ISSN: 2544-9435 7



3(47) (2025): International Journal of Innovative Technologies in Social Science

Declarations
Funding: No funds were received.
Conflict of Interest: The authors declare that there are no conflicts of interest regarding the publication

of this article.

N —

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Data availability: Not applicable.
REFERENCES

Jennings RW. Prune Belly Syndrome. Semin Pediatr Surg. 2000;9(3):115-120. doi:10.1053/spsu.2000.7556

Routh JC, Huang L, Retik AB, Nelson CP. Contemporary Epidemiology and Characterization of Newborn Males
with Prune Belly Syndrome. Urology. 2010;76(1):44-48. doi:10.1016/j.urology.2009.12.072

Baird PA, MacDonald EC. An epidemiologic study of congenital malformations of the anterior abdominal wall in
more than half a million consecutive live births. Am J Hum Genet. 1981;33(3):470-478.

Herman TE, Siegel MJ. Prune belly syndrome. Journal of Perinatology. 2009;29(1):69-71. doi:10.1038/jp.2008.88
Zugor V, Schott GE, Labanaris AP. The Prune Belly Syndrome: Urological Aspects and Long-Term Outcomes of a
Rare Disease. Pediatr Rep. 2012;4(2):€20. doi:10.4081/pr.2012.¢20

Reinberg Y, Shapiro E, Manivel JC, Manley CB, Pettinato G, Gonzalez R. Prune belly syndrome in females: a triad
of abdominal musculature deficiency and anomalies of the urinary and genital system. J Pediatr . 1991;118:395-
398.

Stoll C, Dott B, Alembik Y, Roth MP. Co-occurring non-urinary congenital anomalies among cases with congenital
anomalies of the kidney and urinary tract. Eur J Med Genet. 2025;74:105000. doi:10.1016/j.ejmg.2025.105000
Pakkasjarvi N, Syvénen J, Tauriainen A, et al. Prune belly syndrome in Finland — A population-based study on
current  epidemiology and  hospital admissions. J  Pediatr  Urol.  2021;17(5):702.e1-702.¢6.
doi:10.1016/j.jpurol.2021.06.019

Tonni G, Ida V, Alessandro V, Bonasoni MP. Prune-Belly Syndrome: Case Series and Review of the Literature
Regarding Early Prenatal Diagnosis, Epidemiology, Genetic Factors, Treatment, and Prognosis. Fetal Pediatr
Pathol. 2013;32(1):13-24. do0i:10.3109/15513815.2012.659411

Boghossian, N. S., Sicko, R. J., Giannakou, A., Dimopoulos, A., Caggana, M., Tsai, M. Y., Yeung, E. H., Pankratz,
N., Cole, B. R, Romitti, P. A., Browne, M. L., Fan, R., Liu, A., Kay, D. M., & Mills, J. L. (2018). Rare copy number
variants identified in prune belly syndrome. European journal of medical genetics, 61(3), 145-151.
https://doi.org/10.1016/j.ejmg.2017.11.008

Igbal, N. S., Jascur, T. A., Harrison, S. M., Edwards, A. B., Smith, L. T., Choi, E. S., Arevalo, M. K., Chen, C.,
Zhang, S., Kern, A. J., Scheuerle, A. E., Sanchez, E. J., Xing, C., & Baker, L. A. (2020). Prune belly syndrome in
surviving males can be caused by Hemizygous missense mutations in the X-linked Filamin A gene. BMC medical
genetics, 21(1), 38. https://doi.org/10.1186/s12881-020-0973-x

Achour R, Bennour W, Ksibi I, et al. Prune belly syndrome: Approaches to its diagnosis and management.
Intractable Rare Dis Res. 2018;7(4):271-274. doi:10.5582/irdr.2018.01094

Conegundes AF, Garcia ISB, Miranda BCB, et al. Prune-belly Syndrome: An Update. Curr Pediatr Rev.
2025;21(4):304-314. doi:10.2174/0115733963285237240524042142

John R. Woodard, The Prune Belly Syndrome, Urologic Clinics of North America, Volume 5, Issue 1, 1978, Pages
75-93, ISSN 0094-0143, https://doi.org/10.1016/S0094-0143(21)00020-3.

Smith, C. A., Smith, E. A., Parrott, T. S., Broecker, B. H., & Woodard, J. R. (1998). Voiding function in patients
with the prune-belly syndrome after Monfort abdominoplasty. The Journal of urology, 159(5), 1675-1679.
https://doi.org/10.1097/00005392-199805000-00089

Zugor, V., Schott, G. E., & Labanaris, A. P. (2012). The Prune Belly syndrome: urological aspects and long-term
outcomes of a rare disease. Pediatric reports, 4(2), €20. https://doi.org/10.4081/pr.2012.e20

Woodard, J. R., & Zucker, 1. (1990). Current management of the dilated urinary tract in prune belly syndrome. The
Urologic clinics of North America, 17(2), 407—418.

Seidel, N. E., Arlen, A. M., Smith, E. A., & Kirsch, A. J. (2015). Clinical manifestations and management of prune-
belly syndrome in a large contemporary pediatric  population. Urology, 85(1),  211-215.
https://doi.org/10.1016/j.urology.2014.09.029

Fusaro, F., Zanon, G. F., Ferreli, A. M., Giuliani, S., Zacchello, G., Passerini-Glazel, G., & Rigamonti, W. (2004).
Renal transplantation in prune-belly syndrome. Transplant international : official journal of the European Society
for Organ Transplantation, 17(9), 549-552. https://doi.org/10.1007/s00147-004-0759-7

Halpern, J. A., Das, A., & Brannigan, R. E. (2020). Successful sperm retrieval in prune belly syndrome. Asian
Jjournal of urology, 7(4), 376-378. https://doi.org/10.1016/j.ajur.2019.07.004

Shish, L., Reardon, E., & Kogan, S. (2024). Fertility prospects for the prune-belly patient: A scoping review. Journal
of pediatric urology, 20(3), 446—454. https://doi.org/10.1016/j.jpurol.2024.01.005

e-ISSN: 2544-9435 8



3(47) (2025): International Journal of Innovative Technologies in Social Science

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Grimsby, G. M., Harrison, S. M., Granberg, C. F., Bernstein, I. H., & Baker, L. A. (2015). Impact and frequency of
extra-genitourinary manifestations of prune belly syndrome. Journal of pediatric urology, 11(5),280.¢1-280.e2806.
https://doi.org/10.1016/j.jpurol.2015.06.005

R Chhabra, A Awan, C Stapleton, G Cavalleri, P Conlon, (2016). Clinical manifestations of prune belly syndrome.
Clinical Medicine, 16 (3), Supplement, Page s5, ISSN 1470-2118, https://doi.org/10.7861/clinmedicine.16-3-s5.
Woods AG, Brandon DH. Prune Belly Syndrome. Advances in Neonatal Care. 2007;7(3):132-143.
doi:10.1097/01.ANC.0000278211.95767.05

Papantoniou N, Papoutsis D, Daskalakis G, et al. Prenatal diagnosis of prune-belly syndrome at 13 weeks of
gestation: case report and review of literature. The Journal of Maternal-Fetal & Neonatal Medicine.
2010;23(10):1263-1267. doi:10.3109/14767050903544777

Lopes RI, Baker LA, Dénes FT. Modern management of and update on prune belly syndrome. J Pediatr Urol.
2021;17(4):548-554. doi:10.1016/j.jpurol.2021.04.010

Burbige, K. A., Amodio, J., Berdon, W. E., Hensle, T. W., Blanc, W., & Lattimer, J. K. (1987). Prune belly syndrome:
35 years of experience. The Journal of urology, 137(1), 86—90. https://doi.org/10.1016/s0022-5347(17)43880-8
Singla N, Lotan Y. Challenging cases in urology: Hematuria in a man with prune belly syndrome. Urol Times.
2019;8(5):9-10.

Kondo, F., Matsumoto, F., Suenaga, S., Matsui, F., Yazawa, K., Nagahara, A., Nishimura, K., & Ishizuya, Y. (2022).
Bladder Cancer in a Long-term Survivor of the Prune Belly Syndrome. Urology, 161, 93-95.
https://doi.org/10.1016/j.urology.2021.11.028

Khondker A, Ahmad I, Kim K, et al. Kidney function and transplants in prune belly syndrome: a scoping review.
Pediatric Nephrology. 2024;39(4):1053-1063. doi:10.1007/s00467-023-06209-0

Dénes, F. T., Park, R., Lopes, R. 1., Moscardi, P. R., & Srougi, M. (2015). Abdominoplasty in Prune Belly
Syndrome. Journal of pediatric urology, 11(5), 291-292. https://doi.org/10.1016/j.jpurol.2015.06.006

Gupta, M. K., Chaudhary, G., & Yhoshu, E. (2020). A novel technique of abdominoplasty for prune belly
syndrome. African  journal of  paediatric surgery : AJPS, 17(3 & 4), 108-110.
https://doi.org/10.4103/ajps.AJPS_55 20

Fernandez-Bautista, B., Angulo, J. M., Burgos, L., Ortiz, R., & Parente, A. (2021). Surgical approach to prune-belly
syndrome: A review of our series and novel surgical technique. Journal of pediatric urology, 17(5), 704.e1-704.¢6.
https://doi.org/10.1016/j.jpurol.2021.07.018

Smith, E. A., Srinivasan, A., Scherz, H. C., Tracey, A. J., Broecker, B., & Kirsch, A. J. (2017). Abdominoplasty in
prune belly syndrome: Modifications in Monfort technique to address variable patterns of abdominal wall
weakness. Journal of pediatric urology, 13(5), 502.¢1-502.¢6. https://doi.org/10.1016/j.jpurol.2017.02.020

Lopes, R. 1., da Silva Alves Bento, A., Nunes, R. D. S. S., Vilares, R. N., Pereira, J. G., Cezarino, B. N., & Dénes,
F. T. (2024). Novel minimally invasive abdominoplasty for selected cases of prune belly syndrome: Step-by-step
technique  description and clinical indications. Journal of pediatric  urology, 20(4), 774-775.
https://doi.org/10.1016/j.jpurol.2024.04.001

Papanikolaou, G. E., Aravanis, G., Varvarousis, D. N., Kitsouli, A., & Tsakiris, A. (2024). Anatomic and Functional
Reconstruction of the Abdominal Wall in Prune Belly Syndrome: A Case Report. Cureus, 16(12), ¢75883.
https://doi.org/10.7759/cureus.75883

Quilici G, Tolarova MM, Quilici M, Quilici DL. Dental treatment of patients with prune belly syndrome. Special
Care in Dentistry. 2023;43(1):67-72. doi:10.1111/scd.12728

Papantoniou N, Papoutsis D, Daskalakis G, et al. Prenatal diagnosis of prune-belly syndrome at 13 weeks of
gestation: case report and review of literature. The Journal of Maternal-Fetal & Neonatal Medicine.
2010;23(10):1263-1267. doi:10.3109/14767050903544777

Arlen AM, Kirsch SS, Seidel NE, Garcia-Roig M, Smith EA, Kirsch AJ. Health-related Quality of Life in Children
With Prune-belly Syndrome and Their Caregivers. Urology. 2016;87:224-227. doi:10.1016/j.urology.2015.09.028
Bellah, R. D., States, L. J., & Duckett, J. W. (1996). Pseudoprune-Belly syndrome: imaging findings and clinical
outcome. AJR. American journal of roentgenology, 167(6), 1389—1393. https://doi.org/10.2214/ajr.167.6.8956564
De Bernardo, G., Giordano, M., De Brasi, D., Esposito, F., De Santis, R., & Sordino, D. (2019). Pseudo Prune Belly
syndrome: a case report with unilateral abdominal defect. Radiology case reports, 14(8), 941-945.
https://doi.org/10.1016/j.radcr.2019.05.019

Kapoor S. (2017). "Pseudo-prune belly syndrome": An under-reported phenotypic variant of prune belly
syndrome. Journal of pediatric urology, 13(6), 656—657. https://doi.org/10.1016/j.jpurol.2017.08.015

Shoshany, G., Gottfied, E., & Bar-Maor, J. A. (1996). Accessory scrotum and anorectal malformation associated
with "pseudo” prune belly in a neonate. Journal of perinatology : official journal of the California Perinatal
Association, 16(3 Pt 1), 224-226.

Loganathan, A. K., Barla S S, R. K., & Kurian, J. J. (2020). Unusual variant of pseudo prune belly syndrome. BM.J
case reports, 13(10), €236611. https://doi.org/10.1136/bcr-2020-236611

e-ISSN: 2544-9435 9



3(47) (2025): International Journal of Innovative Technologies in Social Science

45.

46.

47.

Grover, H., Sethi, S., Garg, J., & Ahluwalia, A. P. (2017). Pseudo Prune Belly Syndrome: Diagnosis Revealed by
Imaging - A Case Report and Brief Review. Polish journal of radiology,82, 252-257.
https://doi.org/10.12659/PJR.899743

Olori, S., Ameh, E. A., Mshelbwala, P., & Gomna, A. (2008). Pseudoprune belly syndrome; its' associations and
management challenge in a developing country: a case report. Nigerian journal of medicine : journal of the National
Association of Resident Doctors of Nigeria, 17(2), 214-216. https://doi.org/10.4314/njm.v17i2.37387

Fishman, A. I., & Franco, I. (2013). Laparoscopic-assisted surgical reconstruction of a rare congenital abdominal
wall defect in two children misdiagnosed with prune-belly syndrome. Journal of pediatric urology, 9(4), 448-452.
https://doi.org/10.1016/j.jpurol.2012.11.012

e-ISSN: 2544-9435 10



