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CASE SUMMARY
A 22-year-old pregnant female with 

gestational age of 12 weeks presented 
with a history of headache, sweat-
ing, hypertension, palpitations, lower 
abdominal pain, and post-micturition 
syncope. Routine laboratory investi-
gations like complete blood picture, 
complete urine examination, liver 
function test, renal function test, thy-
roid profile and electrolytes were found 
to be normal with slightly elevated 
random blood sugar (205 mg/dl) and 
blood pressure (170/110 mmHg). The 
patient’s 24-hour urine catecholamine 
value of noradrenaline (NE) was 646.5 
microgram/day, 7 times higher than 
normal, while adrenaline (E) was 12.99 
microgram/day, and metanephrines 
were 72.21 microgram/day, all within 
normal range. Cystoscopy findings 
included slightly congested mucosa 
with normal left lateral wall and muco-
sal bulge of size 5 × 5 cm noted in the 
right posterolateral wall.

IMAGING FINDINGS
USG findings included a well-de-

fined heterogeneously echogenic lesion 
of size 4 × 4 × 5 cm noted in the right 
posterolateral aspect of the urinary 

bladder with significant internal vas-
cularity (Figure 1). Noncontrast MRI 
performed on Philips Achieva 1.5 Tesla 
scanner revealed a well-defined, mul-
tilobulated lesion of 40 × 43 × 60 mm 
arising from the right posterolateral 
aspect of the urinary bladder, which 
was heterogeneously hyperintense to 
muscle on T1 with few hyperintense 
foci and hypointense foci (flow voids) 
representing classical salt and pepper 
appearance suggestive of paragangli-
oma. These lesions appeared hetero-
geneously hyperintense on T2 SPAIR 
imaging (Figure 2). A contrast-en-
hanced study was not performed in light 
of the patient’s early gravid status. 

The tumor was locally resected and 
a sample was sent for histopathology 
(Figures 3, 4). On histopathology, the 
tumor cells were arranged in nests and a 
trabecular (Zellballen) pattern within a 
prominent vascular network. Individual 
cells were round to oval with abundant 
granular eosinophilic cytoplasm with 
vesicular nuclei exhibiting pleomor-
phism and hyperchromasia (salt and 
pepper nuclei). Occasional mitotic fig-
ures were noted, along with hyalinised 
and congested blood vessels, and adja-
cent fibrocollagenous tissue.

DIAGNOSIS
s/o urinary bladder paraganglioma

DISCUSSION
Paragangliomas of the urinary blad-

der are very rare tumors that originate 
from chromaffin tissue of the sympa-
thetic nervous system associated with 
the urinary bladder. These tumors 
may be functional or nonfunctional. 
The functional paragangliomas pres-
ent with symptoms of catecholamine 
excess, which include hypertension, 
palpitations, diaphoresis, headache, 
and post-micturition syncope.3 The 
earliest case of paraganglioma of the 
urinary bladder was reported by Zim-
merman et al in 1953.4

Urinary bladder paragangliomas 
account for fewer than 0.05% of all 
tumors and fewer than 1% of all pheo-
chromocytomas; those associated 
with pregnancy are extremely rare. 
The urinary bladder is the most com-
mon site for paragangliomas (79.2%) 
in the genitourinary tract, followed 
by the urethra (12.7%), pelvis (4.9%) 
and ureter (3.2%).5,6 They are more 
common in females than males (3:1) 
and occur primarily between 30 and 
50 years of age.7 The majority of 
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extra-adrenal tumors occur intra-ab-
dominally; 85% occur below the dia-
phragm along the sympathetic chain 
at the bifurcation of the aorta or at the 

origin of the inferior mesenteric artery; 
ie, from the organ of Zuckerkandl. The 
least common location of appearance 
is in the urinary bladder.8

Paragangliomas associated with 
pregnancy may present with a spec-
trum of clinical manifestations, such as 
pre-eclampsia, episodic hypertension, 
palpitations, sweating, pallor, ortho-
static hypotension and glycosuria. 
Among all the causes of hypertension, 
the paraganglioma and pheochromocy-
toma are the rarest causes, accounting 
for 0.1-1%.The prevalence of paragan-
glioma and pheochromocytoma during 
pregnancy is 5 per million.8

The diagnosis of the paraganglio-
mas during pregnancy is often missed, 
as the clinical picture mimics pre-ec-
lampsia, leading to lethal complica-
tions.9 Malignant paragangliomasof 
the bladder constitutes 10-15% of 
these tumors.10 Malignant pheochro-
mocytomas cannot be differentiated 
from benign lesions based on the gross 
anatomy or histology. The malignant 
nature of the paraganglioma is deter-
mined based on its deep invasion, 
lymph-node involvement, and metas-
tasis to local or distant organs.11

Grossly, bladder paragangliomas 
can be found anywhere on the bladder 
wall as well-circumscribed nodules or 
nodular aggregates. On microscopy, 
paraganglioma cells are arranged in a 
Zellballen pattern11 and surrounded by 
a fibrous network that is rich in blood 
vessels. On immunohistochemical 
analysis, the chief cells will be posi-
tive for neuroendocrine markers like 
chromogranin and synaptophysin and 
the sustentacular cells will be positive 
for S-100 protein but negative for cyto-
keratin, which is an epithelial marker. 
This feature differentiates paragangli-
oma from urothelial cancers and car-
cinoid tumors, which are positive for 
cytokeratin.12

Paragangliomas have nearly iden-
tical imaging features, including a 
homogeneous or heterogeneous hype-
renhancing soft tissue mass on CT. On 
MRI, multiple areas of signal voids 
interspersed with hyperintense foci 
with a characteristic salt-and-pepper 

FIGURE 1. (A) Grayscale ultrasound (US) image of the urinary bladder shows a heteroge-
neously echogenic mass (arrow). (B) Color Doppler US image demonstrates marked vascu-
larity within the bladder mass (arrow).
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FIGURE 2. (A) eT1 image showing well-defined, multilobulated lesion arising from postero-
lateral aspect of urinary bladder which is heterogeneously hyperintense to muscle with few 
hyperintense foci and hypointense foci (flow voids) representing classical salt and pepper 
appearance. (B) T2 SPAIR sagittal image showing a heterogeneously hyperintense lesion.
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FIGURE 3. Surgical specimen measuring 4 x 5 cm with external nodular, gray-brown and 
gray-white areas noted.
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appearance are noted. On angiography, 
an intense tumor blush with enlarged 
feeding arteries is seen.

The treatment of choice is surgical 
resection with appropriate preopera-
tive and intraoperative management 
to prevent hypertensive crisis. In both 
pregnant and nonpregnant individuals 
with functional paragangliomas,  phe-
noxybenzamine is the alpha blocker of 
choice.13 The reported options of surgi-
cal treatment for localized or advanced 
disease of the urinary bladder include 
radical cystectomy, partial cystectomy, 
and transurethral resection.14

CONCLUSION
Paragangliomas are rare neuroen-

docrine tumors that arise from the neu-
ral crest cells. They are extra- adrenal 
pheochromocytomas. The most com-
mon location of paragangliomas is the 
retroperitoneal space and its location is 
rare in the pelvis. This case is reported 
because of its rarity.
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FIGURE 4. Tumor cells arranged in nests and trabecular (Zellballen) pattern within a prominent vascular network. Individual cells are round 
to oval with abundant granular eosinophilic cytoplasm with vesicular nuclei exhibiting pleomorphism and hyperchromasia (salt and pepper 
nuclei).
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