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Abstract
Background: Pediatric urinary bladder paraganglioma is an exceptionally
rare neuroendocrine tumor arising from chromaffin cells within the detrusor
muscle. Due to its rarity and variable presentation, early diagnosis can be
challenging, often requiring a high index of clinical suspicion and multi-
modal evaluation.
Case Presentation: We report a 12‐year‐old female who presented with
hypogastric pain, urinary frequency, and mild dysuria. Initial imaging
revealed a bladder mass associated with left‐sided hydroureteronephrosis.
Over time, the patient developed episodic hypertension, palpitations, and
flushing, suggestive of catecholamine excess. Further evaluation with mag-
netic resonance imaging (MRI) and positron emission tomography/com-
puted tomography (PET/CT) demonstrated a locally invasive mass involving
the bladder wall, vesicoureteric junction, cervix, and upper vagina, without
evidence of distant metastasis. Histopathological examination showed nests
of polygonal cells arranged in a characteristic Zellballen pattern. Immuno-
histochemistry was positive for chromogranin, synaptophysin, and S‐100
protein, confirming the diagnosis of paraganglioma.
Conclusion: This case underscores the diagnostic challenges associated with
pediatric bladder paraganglioma and highlights the importance of early
recognition, thorough evaluation, and a multidisciplinary approach to ensure
optimal management and outcomes.
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1 | INTRODUCTION

Paraganglioma of the urinary bladder, also termed extra‐
adrenal pheochromocytoma, is a rare neuroendocrine
tumor arising from chromaffin cells in the detrusor
muscle[1,2]. It accounts for less than 1% of all para-
gangliomas and approximately 0.05% of bladder tumors,
with pediatric cases being exceedingly uncommon,

representing nearly 1% of pediatric bladder tumors[3–5].
The urinary bladder is the least frequent site of occur-
rence[6], and cases demonstrating malignant potential
through metastasis are exceptionally rare[7,8]. Functional
tumors may present with catecholamine‐mediated
symptoms, including episodic hypertension, headache,
palpitations, and diaphoresis, or with non‐specific uri-
nary complaints[9,10]. We report a 12‐year‐old female
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with a locally invasive, functional bladder para-
ganglioma causing obstructive uropathy, illustrating
diagnostic complexity, management challenges, and the
importance of a multidisciplinary approach.

2 | CASE PRESENTATION

A 12‐year‐old female presented in early 2021 with hypo-
gastric pain, urinary frequency, and mild dysuria. She
denied hematuria, fever, weight loss, or other systemic
symptoms. Medical, surgical, and family history were
unremarkable. Initial laboratory investigations, including
renal function tests and urinalysis, were normal.

Plasma metanephrines tested in January 2021
showed a significantly elevated normetanephrine level
of 900 pg/mL (reference: < 190 pg/mL), while meta-
nephrine was 64.4 pg/mL (reference: < 90 pg/mL), con-
firming the tumor's functional nature.

A dynamic renal scan in February 2021 demonstrated
left‐sided obstructive uropathy with reduced cortical
function[3–5]. Contrast‐enhanced positron emission tomog-
raphy/computed tomography (PET/CT) in December 2021
revealed a 3.6 cm× 2.9 cm× 3.5 cm heterogeneously en-
hancing mass along the left posterolateral bladder wall with
left hydroureteronephrosis[6]. Follow‐up imaging in October
2022 showed interval growth to 4.9 cm× 4.0 cm× 4.6 cm,
without distant metastasis[7,8]. By December 2022, she de-
veloped episodic hypertension, palpitations, and flushing,
suggestive of catecholamine excess[10].

Magnetic resonance imaging (MRI) in February 2025
demonstrated a 5.8 cm × 4.6 cm × 4.7 cm lobulated, en-
hancing mass arising from the left bladder wall, in-
filtrating the bladder base, vesicoureteric junction,
cervix, lower uterine segment, and upper anterior vagi-
nal wall[6–8]. An intravesical component of 27 mm and
persistent left hydronephrosis were noted.

Histopathology (Figure 1) revealed Zellballen pattern
nests of polygonal cells with eosinophilic cytoplasm and
round‐to‐oval nuclei[1,2]. Immunohistochemistry was
positive for chromogranin, synaptophysin, and S‐100
protein, and negative for cytokeratin, confirming blad-
der paraganglioma[10].

The patient was evaluated by a multidisciplinary
team including uro‐oncology, endocrinology, radiology,
and pediatric surgery. Conservative measures main-
tained renal function and symptom control. Given the
extensive local invasion, radical cystectomy was plan-
ned, with long‐term surveillance recommended.

3 | DISCUSSION

Bladder paragangliomas are exceptionally rare in the
pediatric population, accounting for less than 1% of all
bladder tumors[3–5]. These tumors may be functional,
producing catecholamines that lead to characteristic

symptoms such as episodic hypertension, palpitations,
and flushing. However, when these features are
subtle or unrecognized, diagnosis may be delayed,
increasing the risk of disease progression and compli-
cating management[9,10].

In the present case, the patient initially exhibited
non‐specific urinary symptoms, with features of cate-
cholamine excess developing later in the clinical
course[1,2]. This atypical sequence contributed to diag-
nostic delay. Notably, progressive local invasion led to
involvement of the vesicoureteric junction, resulting in
obstructive uropathy—an uncommon manifestation
that typically reflects advanced or strategically located
disease[6–8].

Definitive diagnosis was established through his-
topathological examination demonstrating the classic
Zellballen architecture, supported by immuno-
histochemical positivity for neuroendocrine markers.
This highlights the critical role of tissue diagnosis in
confirming rare neuroendocrine tumors and differen-
tiating them from other bladder neoplasms[10].

This case emphasizes the importance of maintaining
a high index of suspicion in pediatric patients present-
ing with unexplained urinary symptoms, particularly
when accompanied by intermittent sympathetic
features[3–5]. Early recognition is essential, as delayed
diagnosis may allow tumor growth, local invasion, and
increased surgical complexity.

A multidisciplinary approach is crucial for optimal
management. Preoperative recognition of functional
status is especially important to prevent perioperative
complications related to catecholamine release.

Reporting such rare cases contributes to the growing
body of literature on pediatric bladder paragangliomas,

FIGURE 1 Histopathology of urinary bladder paraganglioma
shows nests of polygonal cells (Zellballen pattern) separated by
vascular stroma. Immunohistochemistry demonstrates positivity for
chromogranin and synaptophysin, confirming neuroendocrine
differentiation.
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enhancing understanding of their clinical behavior,
diagnostic challenges, and management strategies[7,8].
Clinicians should remain vigilant for catecholamine‐
mediated symptoms in atypical urinary presentations to
facilitate timely diagnosis and improve outcomes[1,2,10].

4 | CONCLUSION

Pediatric urinary bladder paraganglioma is an ex-
ceptionally rare and potentially life‐threatening tumor,
particularly when functional and locally invasive. Early
recognition, prompt evaluation, and multidisciplinary
management are crucial to optimize outcomes. Long‐
term surveillance is essential due to risks of recurrence
and progression. Awareness of sympathetic symptoms
and obstructive uropathy in children can facilitate timely
diagnosis, allowing appropriate surgical and medical
intervention while minimizing morbidity.
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