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Abstract. Malignant pheochromocytoma is a rare tumor, for 
which there is currently no effective therapy. Cytoreductive 
surgery is recommended to reduce tumor burden and relieve 
the symptoms of catecholamine excess, although complete 
eradication of the lesions is often not feasible. In patients with 
advanced disease, for whom surgical resection is not an option, 
systemic chemotherapy, radiotherapy and treatment with 
iodine‑131‑meta‑iodobenzylguanidine may be used to achieve 
symptomatic relief. Although malignant pheochromocytoma 
is considered to be unresponsive to radiotherapy, a limited 
number of case reports, although not large patient samples, 
have been published on the effectiveness of radiotherapy 
for the treatment of this disease. This is the case report of a 
23‑year‑old male patient with bladder pheochromocytoma 
invading the prostate, who refused to undergo surgery. The 
tumor shrank following radiotherapy and had not increased 
in size 1.5 years after treatment. Similarly, the blood pressure 
of the patient remained within normal limits without antihy-
pertensive medication; the levels of catecholamines and their 
metabolites also remained normal. Our case demonstrated that 
radiotherapy was effective for malignant pheochromocytoma 
to a certain extent and, therefore, it may be selected when 
surgery is not feasible.

Introduction

Pheochromocytoma is a neoplasm of the chromaffin tissues, 
which mostly develops within the adrenal medulla. Only ~15% 
of pheochromocytomas develop from extra‑adrenal chromaffin 
tissues. Pheochromocytoma of the urinary bladder is rare, and 

it originates from the chromaffin tissues of the sympathetic 
nervous system in the urinary bladder wall (1,2). The typical 
signs are hematuria, hypertension during micturition, together 
with generalized symptoms due to the increased catecholamine 
levels, including headache, blurred vision, heart palpitations, 
profuse perspiration and flushing (1,3). The standard treat-
ment for localized or locally advanced pheochromocytomas is 
surgery, while metastatic or recurrent tumors are treated with 
palliative therapy (4‑6).

We herein describe a case of primary urinary bladder 
pheochromocytoma with invasion of the prostate, without 
distant metastasis. The patient refused surgery and opted to 
receive radiotherapy.

Case report

A 23‑year‑old male patient presented with gross hematuria 
for 2 months, accompanied by hypertension for 20 days. The 
patient had no family history of hypertension and presented 
with no other symptoms. On admission, the blood pressure 
and pulse rate were 160̸100 mmHg and 76 beats̸min, respec-
tively. During micturition, the blood pressure increased to 
185̸110 mmHg. The physical examination was otherwise unre-
markable and the electrocardiography findings were normal.

Blood testing revealed high levels of norepineph-
rine (26.81  nmol/l; normal range, 0.31‑2.82  nmol/l) and 
epinephrine (3.26 nmol/l; normal range, 0.03‑0.98 nmol/l). 
A urinalysis revealed hematuria and elevated levels of 
vanillylmandelic acid (VMA) (121.9  µmol/24  h; normal 
range,  15.66‑88.58  µmol/24  h). The blood creatinine 
level was higher than normal (165  µmol/l; normal range, 
71‑115 µmol/24 h). Computed tomography (CT) revealed irreg-
ular thickening of the bladder wall, with an unclear boundary 
of the bladder and prostate gland. There was an effusion in 
the left renal pelvis, calyces and ureter. Magnetic resonance 
imaging (MRI) revealed a heterogeneous mass located in the 
urinary bladder and prostate (Fig. 1). The histopathological 
report confirmed the diagnosis of bladder pheochromocytoma 
with invasion of the prostate.

Although cystectomy and prostatectomy was considered 
to be the preferred treatment in this case, the patient refused 
surgery and opted to undergo radiotherapy; he received a total 
of 6,600 cGy, using 6‑MV photon beams. The treatment was 
delivered in 30 fractions, 2.2 Gy̸fraction, over 6 weeks. The 
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patient completed the treatment course without severe compli-
cations or side effects.

An MRI conducted one year after radiotherapy revealed 
that the size of the tumor was clearly reduced (Fig. 2). The 
blood pressure remained within normal limits after discon-
tinuing the antihypertensive medication, such as nifedipine 
controlled release tablets; serum norepinephrine, epinephrine 
and urinary VMA levels were also reduced and remained 
normal during the 1.5‑year follow‑up. However, the creati-
nine level increased significantly to 704 µmol/l shortly after 
radiotherapy. An ultrasound examination revealed that the 
left hydronephrosis was exacerbated and right hydronephrosis 
appeared following radiotherapy. A percutaneous nephros-
tomy drainage was performed and the creatinine decreased to 
nearly normal levels 1 month later; the drainage tube was then 
removed. A mild bilateral hydronephrosis persisted persisted 
for one year and the creatinine level was 120 µmol/l 1.5 years 
later.

Discussion

Pheochromocytoma is a rare catecholamine‑producing tumor, 
which commonly develops in the adrenal gland or paraaortic 
ganglia  (7,8). Approximately 3‑13% of all pheochromocy-
tomas are malignant, and extra‑adrenal pheochromocytomas 
are more commonly malignant compared with intra‑adrenal 
tumors. No reliable histological characteristics identify a 
pheochromocytoma as malignant, apart from the presence of 
distant metastases, such as to the locoregional lymph nodes. 
Metastasis is defined as appearance of chromaffin tissues at 
non‑chromaffin sites distant from the primary tumor (9,10). 
Pheochromocytoma of the bladder is rare and it arises from 
paraganglionic cells within the bladder wall; it often originates 
in the bladder trigone, and rarely in the anterior or lateral wall, 
which was the case in our patient (1,2). The most common 
symptoms of bladder pheochromocytoma include hyperten-
sion, hematuria and other symptoms associated with raised 
catecholamine levels. However, certain patients may be 
asymptomatic (1,3). Our patient only presented with hematuria 
and high blood pressure.

The biochemical diagnosis of pheochromocytoma is 
confirmed through measurement of the catecholamines or 
their metabolites in the plasma and urine  (11). The blood 
norepinephrine and epinephrine and urinary VMA levels 
were increased in our patient, which supported the diag-
nosis of pheochromocytoma. The imaging methods used for 
diagnosis include ultrasonography, CT, MRI and meta‑iodo-
benzylguanidine (MIBG) scintigraphy. CT may demonstrate 
the association between the mass and the surrounding tissues; 
however, it exhibits a high sensitivity for adrenal, but a lower 
sensitivity for extra‑adrenal pheochromocytomas. MRI may 
also detect primary tumors and metastases, despite their small 
size, and it is also more sensitive compared with CT in the 
evaluation of the extra‑adrenal pheochromocytomas (12‑14). 
MIBG scintigraphy exhibits a high sensitivity and specificity 
and serves as a complementary diagnostic method (15,16). Our 
patient was definitely diagnosed with pheochromocytoma by 
means of biochemical examinations, CT and MRI. Therefore, 
we did not consider a MIBG scan to be necessary. The 
histopathological report confirmed the diagnosis of bladder 

pheochromocytoma with invasion of the prostate, indicating 
that the tumor was malignant.

There is currently no effective treatment for malignant pheo-
chromocytoma. Although complete eradication of the lesions 
may not be feasible, cytoreductive surgery is recommended 
to reduce tumor burden and the symptoms of catecholamine 
excess. In patients with advanced disease, for whom surgical 
resection is not an option, systemic chemotherapy, radio-
therapy and treatment with 131I‑MIBG may be used to achieve 
symptomatic relief (4‑6). However, the evidence on the effec-
tiveness of these treatments is limited for the majority of the 

Figure 1. Magnetic resonance imaging (MRI) prior to radiotherapy. Enhanced 
MRI showing a lesion sized 60x44x63 mm in the prostate and bottom of the 
bladder, with an unclear boundary. The lesions exhibited marked inhomoge-
neous enhancement and the bladder wall thickening was not uniform.

Figure 2. Magnetic resonance imaging (MRI) following radiotherapy. An 
enhanced MRI revealed that the size of the lesion in the prostate and bladder 
had decreased to 30x25x29 mm following radiotherapy. The boundary 
of the lesion was still unclear and the lesion exhibited inhomogeneous 
enhancement.
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cases. A limited number of case reports, although not large 
patient samples or controlled trials, have been published on 
the effectiveness of radiotherapy for malignant pheochromo-
cytoma. Previous studies considered that radiotherapy was 
ineffective as a primary therapy and did not prevent local 
recurrence. However, radiotherapy achieved control of lymph 
node and bone metastases (17‑19). Cystectomy and prosta-
tectomy was considered to be the preferred treatment in the 
present case. However, the patient refused to undergo surgery. 
The tumor in the bladder trigone caused hydronephrosis and 
hydroureter, which resulted in postrenal renal failure. In order 
to relieve the hydroureter and hydronephrosis caused by the 
bladder pheochromocytoma, radiotherapy was selected. Our 
study demonstrated that radiotherapy led to tumor necrosis 
and caused the tumor to shrink gradually. Furthermore, the 
blood pressure was decreased and antihypertensive drugs were 
discontinued. In addition, the levels of catecholamines and 
their metabolites decreased to within the normal range.

Extra‑adrenal pheochromocytomas are more likely to 
recur and metastasize; thus, long‑term follow‑up is required to 
detect any recurrence or metastasis (20,21). Although the size 
of the lesion did not increase and the blood pressure remained 
normal 1.5 years later in the present case, lifelong follow‑up is 
warranted.

The patient had left hydronephrosis prior to treatment and 
his creatinine level was marginally higher than the normal 
range. However, the left hydronephrosis was exacerbated and 
he developed right hydronephrosis shortly after radiotherapy. 
In addition, the creatinine level increased significantly. 
These changes may be attributed to the aggravation of the 
distal ureteral obstruction caused by edema of the ureteral 
orifice and the bladder trigone following radiotherapy. The 
hydronephrosis subsided and the creatinine level decreased 
following percutaneous nephrostomy drainage. The remission 
of hydronephrosis and decrease in creatinine levels following 
radiotherapy may be due to the relief of the ureteral obstruc-
tion caused by tumor shrinkage.

This case was reported due to the rarity of pheochromo-
cytomas of the bladder with invasion of the prostate, and the 
current lack of effective treatment. The patient presented only 
with hematuria and high blood pressure, without any other 
typical symptoms of pheochromocytoma, despite increased 
levels of catecholamines and their metabolic products. 
Although malignant pheochromocytoma is considered to 
be resistant to radiation, and radiotherapy is not considered 
a primary treatment modality, in our case radiotherapy was 
effective for the treatment of malignant pheochromocytoma to 
a certain extent; therefore, radiotherapy may be selected when 
surgery is not feasible.

In conclusion, although malignant pheochromocytoma 
of the bladder is a rare occurrence, its diagnosis should be 
suspected in the presence of a bladder tumor accompanied 
by high blood pressure. There are currently no large‑scale 
clinical studies comparing different therapeutic modalities 
in a randomized and controlled manner, due to the scarcity 
of cases with this type of tumor. Although malignant pheo-
chromocytoma is generally considered to be unresponsive to 
radiotherapy, our case demonstrated that radiotherapy was 
effective to a certain extent and, therefore it may be selected 
when surgery is not an option.
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