Composite paraganglioma-ganglioneuroma of the urinary bladder:
a rare neoplasm causing hemodynamic crisis at tumour resection
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Abstract

A 64-year-old man presented with gross painless hematuria.
Cystoscopy revealed a submucosal bladder neck mass covered
by normal urothelium. During transurethral resection, the patient
developed hemodynamic crisis including sinus bradycardia.
Histopathologic examination revealed a primary bladder com-
posite paraganglioma-ganglioneuroma (CPG). The patient under-
went partial cystectomy and is symptom-free after one year. Bladder
CPGs are extremely rare neoplasms that may result in life-
threatening catecholamine secretion, especially during tumour
manipulation. These tumours require complete surgical excision
and should be included in the differential diagnosis of any soli-
tary bladder mass covered by normal urothelium, especially when
there is a history of hypertension or micturition attacks.

Can Urol Assoc J2009;3(5):E45-E48

Introduction

Paragangliomas are uncommon neoplasms that can arise
in extra-adrenal paraganglia or in the adrenal medulla, with
the latter conventionally classified as pheochromocytomas.
Extra-adrenal paragangliomas are usually intra-abdominal
and arise around the renal hilum, the adrenal gland or organ
of Zuckerkandl, but approximately 10% of these tumours
occur in the urinary bladder and account for less than 0.5%
of all primary bladder tumours.'* The clinical presenta-
tion of bladder paragangliomas classically consists of the
triad of paroxysmal hypertension, gross painless hematuria
and “micturition attacks” consisting of headache, palpita-
tions, diaphoresis and blurred vision during or after void-
ing.> However, in a series of bladder paragangliomas from
the Mayo Clinic, gross hematuria and hypertension were
the most common clinical presentations.* Malignant behav-
iour has been documented in about 5% to 19% of bladder
paragangliomas.'*

We describe a 64-year-old man with an extremely rare
primary composite paraganglioma-ganglioneuroma (CPG)
of the urinary bladder who experienced significant hemo-
dynamic instability during tumour resection. Surprisingly,
postoperative serum and urine catecholamine levels were

within normal limits. To our knowledge, this is only the
sixth reported case of CPG of the urinary bladder®> and
the first case to result in hemodynamic instability during
tumour resection.

Case report

A 64-year-old man with well-controlled systemic arterial
hypertension and type 2 diabetes mellitus was referred to
our institution for a single episode of gross painless hema-
turia in the absence of other lower urinary tract symptoms.
His personal and family histories were negative for urologic
pathology, neurofibromatosis and multiple endocrine neo-
plasia syndrome. His baseline blood pressure (120/65 mm
Hg) and pulse rate (65 to 75 bpm) were within normal
limits.

Initial urine cytology revealed only a few red blood cells
and urine culture was negative for microorganisms. Abdominal
ultrasound revealed a partial cystic mass of the anterior blad-
der wall that measured 5 x 4 x 3 cm. Adjacent structures,
including the prostate, were not involved. Cystoscopy con-
firmed the presence of a well-circumscribed non-obstructive
submucosal mass covered by smooth urothelium at the ante-
rior bladder neck. This mass lacked the typical exophytic
or ulcerative appearance of a urothelial carcinoma and the
cytoscopic differential diagnosis included lymphoma and
leiomyoma. During transurethral resection of the tumour
under spinal anaesthesia, the patient manifested extreme
blood pressure fluctuations (systolic 150/215 mm Hg; dias-
tolic 80/125 mm Hg) with one episode of severe sinus brady-
cardia (heart rate dropped from 70 to 37 bpm). The patient’s
heart rate normalized with atropine but labile blood pres-
sure persisted throughout the procedure. The tumour resec-
tion was incomplete due to tumour bulk and hemorrhage
at resection. Post-tumour resection, the patient was moni-
tored by telemetry for 24 hours and his vital signs returned
to baseline values.

Histopathologic examination of the resected tumour
revealed a paraganglioma composed of nests of mitotically
quiescent polygonal cells with pink granular cytoplasm that
were arranged in a characteristic Zellballen organoid growth
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pattern (Fig. 1). The tumour demonstrated a prominent
vascular network typical of paraganglioma. The neoplasm
extensively infiltrated the lamina propria and muscularis
propria of the bladder. In addition, the tumour contained
a large component of ganglioneuroma consisting of mature
ganglion and spindle cells (Fig. 2) that had merged with
the paraganglioma component. The paraganglioma tumour
cells were strongly immunoreactive for chromogranin and
synaptophysin and were negative for keratin immunostains,
including high and low molecular weight cytokeratins and
cytokeratins AE1/AE3. The ganglion cells within the gan-
glioneuroma component were immunoreactive for S-100
protein as were the sustentacular cells within the paragan-
glioma component. There was no evidence of a primitive

Fig. 1. Paraganglioma component of the composite paraganglioma-
ganglioneuroma showing the typical Zellballen growth pattern of
paraganglioma (hematoxylin-phloxine-saffron stain, 100x magnification).
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Fig. 2. Ganglioneuroma component of the composite paraganglioma-
ganglioneuroma containing occasional and prominent ganglion cells
(hematoxylin-phloxine-saffron stain, 100x magnification).

neural component within the tumour. The patient was diag-
nosed with a CPG of the urinary bladder.

Further staging with computerized tomography and mag-
netic resonance imaging delineated a focus of residual tumour
1.8 x 1.1 x 3 cm anterior to the prostatic urethra within the
bladder wall. There was no evidence of extravesical tumour
extension and '3'l-metaiodobenzylguanidine (MIBG) scinti-
graphy demonstrated no evidence of metastatic disease.
Most interestingly, serum levels of catecholamines and 24-h
urinary excretion of catecholamines, vanillylmandelic acid
and metanephrines at postcytoscopic resection were all
within normal limits. Preoperative serum and urine cate-
cholamine/catecholamine metabolites were not measured.
The patient underwent partial cystectomy under alphal-
receptor blockade; the surgical specimen revealed residual
paraganglioma-ganglioneuroma and appeared to be com-
pletely excised. He remains symptom-free 12 months after
surgery with no evidence of tumour recurrence or metasta-
tic disease.

Discussion

First described by Zimmerman et al. in 1953, paragan-
gliomas are rare neoplasms of the urinary bladder. These
tumours are thought to arise from small persistent paragan-
glionic tissue nests that migrate into the bladder during
development.”'0 Rare periprostatic paragangliomas have
also been described.'’"13 Malignant behaviour has been
documented in 5% to19% of bladder paragangliomas'*
and there are no reliable histologic criteria to differentiate
malignant from benign tumours.># There is a suggestion
that paragangliomas that result in necrosis, mitotic activity
and angiolymphatic invasion behave more aggressively.'*

Composite paraganglioma-ganglioneuromas of the blad-
der are even rarer than bladder paragangliomas and both
tumours may present in a similar manner. To our knowl-
edge, only 5 bladder CPGs have been previously reported
and their salient clinical features are summarized in Table
1.3 Like bladder paragangliomas, bladder CPGs can be
biochemically functional and can release catecholamines,
especially during tumour manipulation as occurred in our
patient.>®8 A high index of clinical suspicion is necessary
to preoperatively identify bladder paragangliomas and rarer
CPGs. However, many of these tumours often present only
with gross hematuria in the absence of hypertension or mic-
turition attacks, making their preoperative identification
difficult.** Clinically suspected bladder paragangliomas
and CPGs should be biopsied or resected under appropri-
ate alpha-adrenergic blockade to prevent hemodynamic
crises associated with tumour catecholamine release. Our
patient developed significant hemodynamic instability
and sinus bradycardia when his bladder CPG was initially
resected in the absence of adrenergic blockade. Despite
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Table 1. Clinical features of previously reported bladder composite paraganglioma-ganglioneuromas

Gen- Clinical Hormone Cystoscopic Tumor  Size, Follow-up, Recurrence/
Case Age . . Treatment ]
der presentation levels appearance location cm mo metastasis
- Pedunculated Right
La;n et F 81 Hematurla,l No Not described tumor with a lateral 4.8 Transurgthral 3 None
al. hypertension resection
stalk wall
Usuda Dvsuria: No Elevated serum  Solitary smooth Left
and M 73 h ye rter;sion E/N; elevated submucosal bladder 4 Partial cystectomy 12 None
Emura® P urinary V/C/M nodule wall
Dundr l\/Il_cturmon attack Elevated serum Solitary smooth Base of _
B F 70 with paroxysmal submucosal 6.5 Radical cystectomy 11 None
et al. . E/N bladder
hypertension nodule
Hurwitz MICtur‘ItIOH Elevated urinary S Figh. . Not
. F 49 attack; No submucosal lateral &5 Partial cystectomy . None
etal. . V/C/M described
hypertension mass wall
Hematuria; Solitary smooth  Anterior
Current M 64 Hemodynamic Negative submucosal bladder B Partial cystectomy 12 None
crisis at resection nodule neck

Leestma and Price3: Composite paraganglioma-ganglioneuroma identified pathologically without description of accompanying clinical features.
F = female; M = male; E/N =epinephrine/norepinephrine; V/C/M = vanillylmandelic acid/catecholamines/metanephrines.

our patient’s undoubted catecholamine release with
resulting hypertensive crisis during surgery, the patient’s
postoperative serum catecholamine levels and 24-h col-
lection of urine catecholamines and metabolites were with-
in normal limits. This result demonstrates that these tumours
may show variable catecholamine secretion and may appear
biochemically non-functional, making their preoperative
identification difficult in some cases.

Due to their rarity, bladder paragangliomas can be con-
fused histologically with urothelial carcinomas, especially
the nested variant of urothelial carcinoma, and other tumours
including bladder granular cell tumours, metastatic large
cell neuroendocrine carcinoma and malignant melanoma.* 1>
Appropriate immunohistochemical investigations and cor-
relation with cytoscopic findings can aid in establishing a
correct diagnosis, since vesical paragangliomas often pres-
ent as solitary masses covered by normal urothelium.!?

Conclusion

Like bladder paragangliomas, bladder CPGs should be
treated with complete surgical excision. Although poten-
tially malignant, the bladder paraganglioma series from the
Mayo Clinic demonstrates that patients with T1 or T2 dis-
ease have favourable outcomes post-complete tumour resec-
tion.* Patients with advanced disease (T3 or T4) were at
risk of tumour recurrence and metastatic disease. To date,
no bladder CPG has demonstrated malignant behaviour;
however, follow-up is limited (Table 1) and all cases have
been described as isolated reports.>>8 Due to the limited
experience with these rare bladder tumours, it is best to
regard bladder CPGs as potentially malignant neoplasms
like their paraganglioma counterparts that require com-

plete surgical excision and adequate clinical follow-up.

Composite paraganglioma-ganglioneuromas of the blad-
der may present without the “classic” clinical triad of para-
gangliomas (hypertension, gross hematuria and micturition
attacks) and should be included in the differential diagno-
sis of any solitary bladder mass covered by normal urothe-
lium. Like paragangliomas, bladder CPGs should be resected
with adequate alpha-adrenergic blockade to prevent life-
threatening hemodynamic crisis.
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