CASE REPORT

Extra-adrenal paraganglioma of the prostate
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Abstract

Extra-adrenal pheochromocytomas, or paragangliomas, are rare
tumours that may develop from extra-adrenal chromaffin cells, and
most occur in the organ of Zuckerkandl. Extra-adrenal paragan-
glioma of the prostate is extremely rare. We report a 53-year-old
man with hypertension and lower urinary tract symptoms, who was
initially diagnosed with benign prostate hyperplasia. Computed
tomography (CT) showed a large heterogenously enhancing mass in
the prostate, imprinting the right distal ureter and urinary bladder.
Before surgical intervention, CT-guided biopsy of the prostatic mass
was performed and the result of histologic examination confirmed
extra-adrenal paraganglioma. He underwent radical prostatectomy,
partial cystectomy and right ureteroneocystostomy. The patient
recovered and his blood pressure returned within normal range
after surgical removal of the prostate tumour. In this article, we
stress that the rarity of prostatic paraganglioma, preoperative local-
ization and imaging-guided biopsy were useful in determining the
surgical strategy.

Introduction

Extra-adrenal phenochromocytomas are catecholamine-pro-
ducing tumours that may arise from any site where chro-
maffin tissue is present. They are most frequently found in
the organ of Zuckerkandl (around the root of the inferior
mesenteric artery), but it also may be uncovered in other
locations, such as retroperitoneum and the urinary bladder.
Paragangliomas occurring in the prostate are extremely rare.
Clinical presentations are not specific and the classic triad
of symptoms (i.e., episodic headache, sweating, and tachy-
cardia) are not common. Therefore, the diagnosis is usually
delayed. In reviewing the English literature, we found only
7 cases which were preoperatively diagnosed as prostate
paragangliomas.’” We report an unusual case of a pros-
tatic paraganglioma diagnosed with computed tomography

(CT)-guided biopsy, and successfully removed by surgical
intervention. We also review related articles with preopera-
tive diagnosis of this rare entity.

Case report

presented to our clinic because he had difficulty in start-
ing a urine stream, weak flow and dribbling after urina-
tion for 1 month. His hypertension was paroxysmal and
was well-controlled with anti-hypertension drugs followed
at local medical clinics. He was otherwise well, and had
no headaches, palpitations, anxiety, flushing, diaphoresis
or weight loss.

At digital rectal examination, an enlargement of the pros-
tate was palpable. There were no abnormalities on basic
blood tests, and his age-adjusted prostate-specific anti-
gen (PSA) level was normal. Ultrasonography of abdomen
revealed asymmetrical enlargement of the prostate. Contrast
enhanced CT of abdomen and pelvis showed one large,
heterogeneously-enhanced mass in the prostate, imprinting
the bladder base and right ureterovesical junction, without
clear demarcation from the prostate (Fig. 1). No other vis-
ceral abnormality was seen. On cystoscopy, a prominence
about a few centimeters in diameter was noted at the level
of the bladder neck. The bladder and lower prostatic urethra
were normal.

For further investigation, a CT-guided trans-gluteal biopsy
of the prostatic mass, rather than the transrectal ultrasound
(TRUS) guided biopsy, was performed since the patient had
a history of recent rectal bleeding. A series of 6 prostate
biopsies were taken. Histologic examination of the specimen
showed normal prostatic tissue infiltrated by nests and cords
of tumour cells separated by sparse connective tissue. The
tumour cells were large, polygonal, relatively uniform and
with abundant highly granular and eosinophilic cytoplasm
(Fig. 2). Immunohistochemically, the tumour cells were neg-
ative for PSA and positive for chromogranins (Fig. 2, inset),
synaptophysin, neurofilament, neuron-specific enolase and
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Fig. 1. Contrast-enhanced computed tomography of pelvis showed one
heterogeneously-enhanced mass (T) in the prostate, compressing the right
bladder base at ureterovesical junction, without clear demarcation from the
prostate.

S-100 protein. These results confirmed a paraganglioma of
the prostate.

The patient was examined by an iodine-123 metaiodo-
benzylguanidine scintigraphy with increased radiotracer
uptake in the corresponding prostatic mass on CT imag-
ing. No evidence of other abnormal uptake was found. The
24-hour urinary norepinephrine and epinephrine level were
increased, but the dopamine level was within the normal
range.

Following the diagnosis of extra-adrenal paraganglioma,

Ectopic paraganglioma of the prostate
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Fig. 2. Photomicrograph of prostatic tumour biopsy specimen showed the
tumour cells were large, polygonal, relatively uniform and with abundant
highly granular and eosinophilic cytoplasm separated by connective tissue
septa (hematoxylin and eosin x200). Inmunostaining for chromogranin showed
diffuse cytoplasmic reactivity (inset).

a precautional treatment with prazosin was given before
surgery. Exploratory laparotomy with radical prostatec-
tomy, partial cystectomy and right ureteroneocystostomy
were performed. Intraoperatively, his blood pressure slight-
ly increased (peak blood pressure 150/90 mmHg) and he
reacted with tachycardia during manipulation of the tumour.
Pelvic lymph node dissection was negative for malignancy.

The blood pressure stabilized within the normal range
after prostatectomy. The postoperative period was unevent-

Table 1. Cases of paragangliomas of prostate with preoperative tissue diagnosis reported in the English literature

Authors Age, Initial presentations DRE  Functional Dlagno_stlc LN . Malignancy Surgical intervention
year modality  Metastasis
Edema of the right DeE Unresectable at surgical
Mehta et al.’ 29 9 Yes No guided Yes Malignant . 9
leg . exploration
biopsy
Painless
hematuria with Sl Unresectable at surgical
Shapiro et al.? 17 . Yes No guided Yes Malignant -
hydronephrosis of bioos exploration
left kidney psy
Hasselager et al.® 29 Hematuria No No Cysto§copy No Benign el UL @i
with biopsy tumour
Sono-
Parwani et al.’ 35 Hematuria No No guided No Benign NA
biopsy
Sono-
Perlmutter et al.? 63 Hypertension Yes Yes guided No Benign Resection of tumour
biopsy
Sono-
Campodonico et al.® 33 Epigastralgia Yes No guided No Benign Radical prostatectomy
biopsy
. Hypertension with CT-guided . .
Our patient 53 LUTS Yes Yes - No Benign Radical prostatectomy

TUR: transurethral resection; LUTS: lower urinary tract symptoms; DRE: digital rectal examination; LN: lymph node.
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ful. At the 1-year follow-up visit, there was no evidence of
recurrent disease.

Discussion

Extra-adrenal pheochromocytomas, so-called paragan-
gliomas are rare neuroendocrine tumours with devastat-
ing potential, and have been described anywhere along
the abdominal sympathetic chain, thoracic cavity, cervical
region and bladder. Within these locations, prostatic para-
ganglioma is exceptionally rare. First described by Mehta
and colleagues in 1979," fewer than 10 cases have been
reported in the past 30 years, and, including our patient,
only 7 reported cases in the English literature have had pre-
operative tissue diagnosis since then (Table 1).

The clinical presentation of prostatic paragangliomas is
highly variable, largely depending on the functional status
of the tumour. If the tumour is functional, the patient may
experience symptoms and signs of catecholamine overpro-
duction, such as hypertension, headaches, palpitations,
sweating, tachycardia and anxiety, and may be precipi-
tated by micturition. In non-functional tumours, the initial
presentations were hematuria, obstructive symptoms and a
palpable mass in the prostate."*° The laboratory diagnosis is
made by detecting an elevation of the 24-hour urinary total
catacholamine and vanillylmandelic acid levels, but can
only be used in functional paragangliomas.>*® The diagnosis
of non-functional paraganglioma may not be made until an
advanced stage due to asymptomatic presentation or non-
specific symptoms. In the reported 5 cases of non-functional
prostatic paraganglioma, 2 were unresectable at surgical
exploration.'” Thus, a timely tissue diagnosis is important.

The distinction of malignant or benign represents the
crucial point, but remains a diagnostic challenge. Clinical
parameters proposed to predict malignancy include high-
er urinary dopamine and vanillylmandelic acid levels, an
extra-adrenal tumour location, greater tumour weight, and
postoperative persistent hypertension.'® Histopathological
studies have shown that confluent tumoural necrosis, vas-
cular invasion, capsular invasion and greater mitotic activity
indicate malignancy. However, such grading systems require
assessment of many variables and, to date, have not been
applied prospectively for diagnostic or prognostic purposes.
The presence of metastases at non-chromaffin sites provides
the only currently widely accepted means to define malig-
nant paraganglioma. In our patient, the diagnosis of benign
paraganglioma was therefore made based on the absence
of the metastatic lesion.

Paraganglioma involving the prostate may be misdiag-
nosed as prostate carcinoma. Due to the unusual location
and the histologic feature, high-grade adenocarcinoma of
prostate should be considered in the differential diagno-

sis. In this case, immunostains for PSAS, prostate-specific
acid phosphatase, cytokeratin 7, cytokeratin 20 were nega-
tive, while those for chromogranin and synaptophysin were
strongly positive — these factors helped in the diagnosis.”

The definitive and most effective treatment for prostatic
paraganglioma is radical operation."*? Other treatment
options for extra-adrenal paraganglioma include chemo-
therapy, as well as radiotherapy. The latter is usually used
for palliative relief of symptoms associated with bone metas-
tasis.

Conclusion

This case illustrates a rare condition of prostatic paragan-
glioma. As yet, the prognosis of prostatic paraganglioma
has not been clearly defined owing to the absence of reli-
able parameters and the small number of reported cases.
Long-term follow-up with regular examinations of catechol-
amine production, cross-sectional CT imaging for anatomi-
cal evaluation, and iodine-123 metaiodobenzylguanidine
scintigraphy for functional evaluation are therefore essential.
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