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Non-functioning paraganglioma occurring in the urinary
bladder: A case report and review of the literature
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Abstract. Paraganglioma, also termed extra-adrenal pheo-
chromocytoma, may be observed at the base of the skull and
neck as well as within the mediastinum and periaortic region.
The clinical symptoms of paraganglioma of the urinary
bladder include intermittent hypertensive attacks, micturition,
headaches and palpitations due to high catecholamine levels;
these types of paragangliomas are extremely rare. However,
certain bladder paragangliomas do not present with any of
these symptoms; thus, surgeons are not pre-warned on how to
prepare for their resection. Surgery to remove pheochromocy-
tomas may therefore result in an intraoperative hypertensive
crisis and increase the mortality rate. This infrequent type of
paraganglioma is only recognized through histological exami-
nation following surgery. The current study reports the case of
a 6l-year-old male with urinary bladder paraganglioma. The
patient presented with hypertension, which was controlled to
within a normal range using diovan and norvasc treatment;
in addition, the patient's blood pressure was not altered with
urination or postural changes. The patient was not adminis-
tered an a-blocking agent or a blood volume expander prior to
the surgery, and during the partial cystectomy no hypertensive
crisis occurred.

Introduction

Paraganglioma, which is also referred to as extra-adrenal
pheochromocytoma, is an uncommon type of neuroendocrine
neoplasm with an estimated incidence rate of 3 per million
population; in addition, paragangliomas have been observed
in patients of all age-groups (1). Paragangliomas are known to
occur at the base of the skull base and neck as well as within
the mediastinum and periaortic region. It is estimated that
~10% of all paragangliomas are malignant and metastasize at
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sites where chromaffin tissue is rarely observed (2,3). In the
genitourinary tract, the urinary bladder is the primary site
for paragangliomas (79.2%), followed by the urethra (12.7%),
pelvis (4.9%) and ureter (3.2%) (3,4). In addition, urinary
bladder paragangliomas account for 0.06% of all bladder
tumors and 6% of extra-adrenal pheochromocytomas (5).
Paragangliomas of the bladder present with the clinical
symptoms of pheochromocytoma, which include headaches,
palpitations and fainting as a result of the induction of catechol-
amine release from functional bladder paragangliomas when
urinating (6). A proportion of patients present with the clinical
symptoms of bladder tumors, such as hematuria . Out of these
urinary bladder paragangliomas, 10-15% are non-functioning
and a further 10% have hormonal activities that do not manifest
clinically. Therefore, these paragangliomas are occasionally
diagnosed incorrectly; thus, surgeons are unprepared and the
surgery to remove paragangliomas may result in an intraopera-
tive hypertensive crisis and increase the mortality rate (7).
Several reviews have been published on paragangliomas of
the urinary bladder (8.9); however, non-functioning paragan-
gliomas of the urinary bladder have rarely been reported (10).
The present study reports the case of an asymptomatic patient
with non-functioning paraganglioma of the bladder, which
was detected as a mass on urinary ultrasonography scans.

Case report

Written informed consent was obtained from the patient prior
to the publication of this case report and any accompanying
images.

The bladder mass of a 61-year-old male patient was
observed in January 2014 using urinary ultrasonography
during a medical examination at the West China Hospital of
Sichuan University (Chengdu, China). The ultrasound study
(EPIQ 5, Philips Diagnostic Ultrasound System and Trans-
ducers, Bothell, WA, USA) revealed a mass (3.7x2.5x3.7 cm) on
the left anterior wall of the bladder; in addition, color Doppler
sonography indicated that the mass had predominantly arte-
rial vascularization (Fig. 1). The patient was then admitted.
The patient had a 10-year history of hypertensive disease
(the highest blood pressure recorded was 168/100 mmHg);
however, the patient's blood pressure had been controlled
to 120/80 mmHg through treatment with diovan (80 mg,
once-a-day) and norvasc (5 mg, once-a-day). The patient had
no history of hematuria, headaches, palpitations or dizziness
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Figure 1. (A) An ultrasound identified a mass (3.7x2.5x3.7 cm) on the left anterior wall of bladder and (B) color Doppler sonography revealed that this mass
had predominantly arterial vascularization.

Figure 2. (A) Plain CT image demonstrating the homogeneous iso-density of the mass. (B) Contrast-enhanced CT image showing that the degree of enhance-
ment of the tumor was increased compared with that of the bladder wall. CT, computed tomography.

Figure 3. (A and B) Hematoxylin-eosin staining of epithelioid cells demonstrates their arrangement in nests in paraganglioma (magnification, x40 and x400,
respectively). Positive immunostaining for (C) chromogranin and (D) neurone-specific enolase (magnification, x200).

associated with micturition or postural changes. Routine blood  abdomen and pelvis revealed a 3.9x3.6 cm mass on the left ante-
and urine tests demonstrated no abnormalities. rior aspect of the bladder, which protruded into the bladder

A computed tomography (CT) scan (SOMATOM Sensa-  cavity; the mass had well-defined borders and there was no
tion64 MSCT, Siemens AG, Berlin, Germany) of the patient's  thickening of the bladder wall surrounding the mass. On the
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plain CT images, it appeared that the mass had a homogeneous
iso-density (Fig. 2A); however, contrast-enhanced CT images
demonstrated that the degree of enhancement of the tumor was
markedly increased compared with that of the bladder wall
(Fig. 2B). Metastatic disease of the other abdominal organ
systems was not observed on ultrasound examination or CT
scans. The solitary submucosal mass on the left anterior aspect
of the bladder with normal mucosal covering was confirmed
by cystoscopy (Olympus Cystoscope A4620, Olympus Corpo-
ration, Tokyo, Japan).

On the basis of these examinations, the patient was diag-
nosed with a bladder tumor and underwent a partial cystectomy.
The entire tumor was resected and during the intervention, no
hypertensive crisis occurred.

Pathological analysis demonstrated that the mass on the
left anterior aspect of the bladder was a paraganglioma. It
was confirmed using positive immunohistochemical stains for
neuron-specific enolase (mouse anti-human monoclonal NSE;
cat. no. M0873; Dako, Glostrup, Denmark; dilution, 1:100;
incubation, 1 h at 37°C) and chromagranin (mouse anti-human
monoclonal chromagranin; cat. no. ZM-0076; ZSGB-BIO,
Beijing, China; dilution, 1:150; incubation, 1 h at 37°C) as well
as negative immunoreactions for muscle-specific actin (MSA)
(mouse anti-human monoclonal MSA; cat. no. 0032; Fuzhou
Maixin Biotechnology Development Co., Ltd., Fuzhou, China;
1:60, incubation, 1 h at 37°C), desmin (mouse anti-human
monoclonal desmin; cat. no. M0760; Dako; dilution, 1:100;
incubation, 1 h at 37°C), pan cytokeratin (mouse anti-human
monoclonal PCK; cat. no. ZA-0573; ZSGB-BIO; dilution,
1:100; incubation, 1 h at 37°C) and epithelial membrane
antigen (mouse anti-human monoclonal EMA; cat. no. M0613;
Dako; dilution, 1:100; incubation, 1 h at 37°C) were negative.
The Ki-67 labeling index was ~5% (Fig. 3).

The patient demonstrated good postoperative recovery and
at 3 months follow-up the patient felt well, with no signs of
recurrence. The patient's blood pressure was not affected by
the operation; however, continuation of diovan and norvasc
treatment is required to control the hypertension to within a
normal range.

Discussion

Paragangliomas account for ~10% of pheochromocytoma
and 800 cases are diagnosed annually in the USA (2). Para-
gangliomas are observed in patients of all ages; however,
they have been found to occur more frequently during the
2nd decade of life and the ratio of female to male patients
is 3:2 (11-13). The most common site for paragangliomas is
the organ of Zuckerkandl at the distal aorta or aortic bifurca-
tion and less commonly, they are observed in the head, neck,
thorax and bladder (14). The first case of a paraganglioma
of the bladder was described by Zimmerman et al (15) in
1953. Pheochromocytomas and paragangliomas may secrete
catecholamines and these substances are responsible for
symptoms, including headache, palpitations and fainting.
Hypertensive crises may be triggered by inducing the release
of catecholamine during urination if the bladder paragan-
glioma is functional. Therefore endocrine tests, including
those for metanephrines, vanillylmandelic acid, epinephrine,
norepinephrine and dopamine in a 24-h urine and serum
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sample, must be performed when a case of urinary bladder
paraganglioma is suspected. However, 10-15% of such tumors
are non-functioning and a further 10% have hormonal activities
that do not manifest clinically (11). This type of tumor does
not have produce typical test results from blood or urine
samples collected at the occurrence of typical symptoms. If the
surgeons are unprepared for the resection of paragangliomas
during pheochromocytoma surgery, it may result in intraop-
erative hypertensive crises and increase the risk of mortality.
Therefore, when a paraganglioma of the bladder is suspected
and the basal catecholamine levels appear normal, it may be
beneficial for diagnosis to measure the plasma catecholamine
concentrations prior to, during and following micturition (16).

Imaging examinations are essential for preoperative local-
ization and qualitative analysis. The sensitivities of the localizing
examination for ultrasound, CT scan, magnetic resonance
imaging and "*'I-metaiodobenzylguanidine are 89, 64-100,
88-100 and 62-88%, respectively (11,17,18). Positron emission
tomography (PET) has an increased accuracy compared with
MIBG scans for the localization of paragangliomas due to the
higher spatial resolution of PET scanning (19).

Bladder paragangliomas are frequently treated surgi-
cally. The surgical options include radical cystectomy, partial
cystectomy and transurethral resection. It was estimated that
~3% of patients treated by the above therapies succumbed
to their cancer. However, it is important to note that =20%
of patients had recurrence or metastases at the last known
follow-up (20,21). The present case report may be helpful to
standardize the reporting guidelines of paraganglioma cases in
order to better understand its natural progression and outcomes.

The current study presented the case of a 61-year-old male
with urinary bladder paraganglioma. Notably, the patient did
not exhibit any of the typical symptoms associated with bladder
paraganglioma, such as headache, palpitations and postural
changes, and thus initially a diagnosis of paraganglioma was
not considered. For patients who are suspected to have para-
ganglioma, it is necessary to stabilize hypertension prior to
surgical treatment with a-blocking agents. In the present case,
partial cystectomy was performed without the pre-operative
adminstration of a-blocking agents and fortunately, no hyper-
tensive crisis or bleeding occurred during surgery.

It is extremely difficult to pre-operatively diagnose asymp-
tomatic bladder paraganglioma. Based on the present case
and previous studies, if CT or cystoscopy reveals a mass with
well-defined borders that is located in the submucosa with an
intact surface, a diagnosis of bladder paraganglioma must be
considered and subsequent preoperative preparations must be
performed to reduce the risk of intraoperative hypertensive
Crisis.
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