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a b s t r a c t 

Pheochromocytoma is a rare neuroendocrine tumor arising from adrenal medulla. Patients 

usually show classic triad of headache, palpitations and diaphoresis along with persistent 

or paroxysmal hypertension. Majority of the tumors are solid or mixed solid and cystic. But 

purely cystic variant is extremely rare with few cases reports available in the published liter- 

ature. We report a case of purely cystic pheochromocytoma in a male in 30s who presented 

to our hospital for unrelated symptom of recurrent burning micturition. He was evaluated 

for causes of recurrent UTI which revealed incidental right adrenal cyst. The patient’s blood 

pressure was raised on clinical examination and imaging showed simple adrenal cyst with- 

out solid component or septations. Suspecting possibility of pheochromocytoma, biochem- 

ical analysis was done which revealed elevated 24-hour urinary metanephrine. The diag- 

nosis of cystic pheochromocytoma was made. Adrenalectomy was performed showing cys- 

tic lesion in the right adrenal region. Histopathology and immunohistochemistry revealed 

pheochromocytoma with cystic degeneration. Patient’s hypertension resolved during the 

follow up. In conclusion, purely cystic pheochromocytoma must be considered as differen- 

tial for adrenal cystic lesions, especially when atypical features are present. 

© 2024 Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Pheochromocytomas are neuroendocrine tumor arising from
the adrenal medulla or sympathetic ganglia which cause hy-
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persecretion of catecholamines either paroxysmal or perma-
nent [ 1 ]. It can present as hypertension or episodes of palpita-
tions, headache or other symptoms or discovered incidentally
on imaging [ 2 ]. Its prompt diagnosis is important as its resec-
tion leads to dramatic improvement and reversal of symptoms
ashington. This is an open access article under the CC 
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and hypertension while missed or delayed diagnosis causes
marked morbidity, even mortality [ 3 ]. Diagnosis in done typ-
ically on the basis of clinical suspicion, catecholamines hy-
persecretion detection and imaging studies. The detection of
plasma free or urinary fractionated metanephrine are con-
sidered the gold standard [ 4 ]. Imaging studies are performed
to determine the location and morphology in clinically man-
ifested phaeochromocytomas. However, in incidentally dis-
covered adrenal masses on imaging, clinical and biochemical
tests are done later [ 5 ]. Approximately two thirds are solid and
one thirds are complex or cystic [ 6 ]. Purely cystic pheochromo-
cytomas are extremely rare with few case reports in literature
[ 7 ]. In a PubMed search for “cystic pheochromocytoma,”302 re-
sults were found. For “pure cystic pheochromocytoma,” only
3 results were found. Differential diagnosis includes adrenal
cyst and pseudocyst [ 8 ,9 ]. 

We present a case of purely cystic adrenal lesion who pre-
sented with unrelated complaints and imaging evaluation re-
vealed right adrenal cystic lesion without any solid compo-
nent or septations. Biochemical testing suggested the diagno-
sis of Pheochromocytoma which was confirmed post opera-
tively. 

Case presentation 

A male in 30s presented with complaint of recurrent burning
micturition for 4 months. On clinical examination patient was
found to have raised blood pressure but gave no previous his-
tory of hypertension. On detailed history taking, he remem-
bered some episodes of unexplained headache and sweating
which relieved on medications. He was kept on blood pres-
sure monitoring which showed readings ranging from 140/90
to 130/85 mmHg. Physical examination revealed no significant
abnormality. The primary physician ordered ultrasonography
of kidneys and urinary bladder for cause of recurrent UTI
which showed incidental cystic lesion in the right adrenal re-
gion. Further contrast enhanced CT of whole abdomen ( Fig. 1 )
was performed which showed a thin- walled right adrenal cys-
tic lesion measuring 4.1 × 3.0 × 3.1 cm with internal fluid at-
tenuation of 11-12 Hounsfield units (HU) without enhancing
solid component or septations. Considering the hypertensive
status of the patient, differential diagnosis of simple adrenal
cyst vs purely cystic pheochromocytoma was kept. Biochem-
ical testing revealed raised 24- hour urine metanephrine (160
micrograms/ 24 hours [normal: 24-96 micrograms/ 24h]) with
normal levels of urine normetanephrine and serum cortisol
which suggested the diagnosis of pheochromocytoma. 

Considering the hypertensive status of the patient, the
most probable diagnosis of purely cystic pheochromocytoma
was made. The differentials were simple adrenal cyst and
pseudocyst. 

Patient was given option for both open adrenalectomy and
laparoscopic adrenalectomy. He chose the open adrenalec-
tomy. For 1 month, the patient underwent preoperative alpha-
adrenergic blockade with prazosin with 24-hour BP moni-
toring. No rise in BP, nasal congestion or any adverse effect
was found. Pre operative blood pressure was around 126/84
mm of Hg. Subsequently right adrenalectomy was done under
general anesthesia through right subcostal incision. All ab-
dominal muscles with overlying skin and fascia were cut. Tri-
angular ligament was cut and liver was mobilized. Kocheri-
sation of duodenum was done and right adrenal gland was
identified. The cystic nature of the tumor was seen intraop-
eratively, and careful handling of the lesion was done to pre-
vent catecholamine release and complete excision was done.
Hemostasis was achieved and drain was put in situ. Wound
was closed in layers with vicryl and monocryl. Post oper-
ative examination ( Fig. 2 ) revealed a 37 g (4.5 × 5.0 × 2.1
cm) spherical fluctuant cystic mass. Gross histologic exam-
ination showed compressed adrenal tumor at the periphery
with a large cystic cavity filled with gelatinous material. Mi-
croscopy ( Fig. 3 ) showed tumor was composed of moderately
pleomorphic polygonal cells with moderate eosinophilic gran-
ular cytoplasm and vesicular nuclei and occasional conspicu-
ous nucleoli. Final histopathological diagnosis was pheochro-
mocytoma with cystic degeneration. Immunohistochemistry
showed synaptophysin–positive, Chromogranin–Positive and
Melan A- Negative which further confirmed the diagno-
sis. Patient was discharged after 1 week in satisfactory
condition. 

Postoperatively, immediately 24-hour Urine metanephrine
level dropped to 133 micrograms/24 hours. During 1 month
follow up the patient’s symptoms resolved, blood pressure
was normalized and Urine metanephrine came within normal
range (80 micrograms/24 hours). Average blood pressure read-
ings were around 124/80 mm of Hg. The patient had no other
complaints during the follow-up. 

Discussion 

Pheochromocytoma originate from chromaffin cells in
adrenal medulla or sympathetic ganglia which embryolog-
ically arise from the neuroectoderm. Around 80-85% cases
arise from the adrenal gland called as adrenal pheochromo-
cytoma and 15%-20% cases arise from sympathetic ganglia
called as sympathetic paragangliomas [ 4 ]. The estimated
prevalence of pheochromocytomas is 1:2500 to 1:1650, with
an annual incidence between 1000 and 2000 cases, including
100-200 paediatric patients and 100-200 with metastatic
disease [ 10 ]. 

They cause catecholamine hypersecretion leading to clas-
sic triad of headache, sweating and palpitations in patients
with hypertension. Signs and symptoms can be paroxysmal
as there can be episodic catecholamine secretion. The cat-
echolamines are stored within in the cells in storage vesi-
cles, and after release, they act upon adrenoreceptors for
their manifestation [ 11 ]. However, 20-30% cases are clinically
asymptomatic in which detection is incidental on imaging for
unrelated symptoms. Biochemical test to measure plasma-
free or urinary fractionated metanephrine is considered gold
standard for the catecholamine hypersecretion detection [ 4 ].
So, measurement of catecholamines including metanephrine
and normetanephrine should be included for screening and
follow up. 

Imaging studies are used for morphological and functional
characteristics. Ultrasonography, CT and MRI are generally
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Fig. 1 – Noncontrast (A) axial, (B) coronal and contrast enhanced (C) axial, (D) coronal computed tomography images through 

the abdomen showing thin-walled cystic lesion in the right adrenal without enhancement, solid component or enhancing 
septations. (arrows) 

Fig. 2 – Postoperative specimen shows fluctuant cystic mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

used for anatomic and morphological characteristics. On
ultrasound, pheochromocytomas have a variable appearance
ranging from solid (75% in 1 case series) to mixed cystic and
solid to cystic [ 12 ]. The size of the lesion usually varies from
1 to 15 cm [ 13 ]. Smaller tumors are generally solid and ho-
mogeneous. Larger tumor may show some to marked central
necrosis with peripheral rim of tumor tissue. They can mimic
other adrenal tumors like adenoma, metastasis or adrenal car-
cinoma [ 14 ]. Pheochromocytomas are usually highly vascular
but can develop cystic degeneration, though total cystic de-
generation is rare. This process is thought to begin with inter-
nal bleeding and necrosis, likely due to the tumor outgrowing
its blood supply. The cystic parts of these tumors result from
this necrosis and liquefaction, appearing as low attenuation
areas on CT scans [ 15 ]. Purely cystic pheochromocytomas are
a rare subset of a rare tumor, which pose diagnostic and ther-
apeutic challenges. The cystic component can be mistaken
for other adrenal lesions, such as cystic adrenal neoplasms or
hemorrhage into an adrenal mass and delay the diagnosis. In
patients with nonspecific symptoms and incidental adrenal
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Fig. 3 – Microphotographs (A and B) showing compressed adrenal tumor at the periphery with a large cystic cavity filled 

with gelatinous material (H&E X20, X40) and (C) showing tumor is composed of moderately pleomorphic polygonal cells 
with moderate eosinophilic granular cytoplasm (H&E X100). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cystic mass, pheochromocytoma should be considered as
differential [ 16 ]. However purely cystic pheochromocytoma
are difficult to diagnose as they can resemble benign adrenal
cysts and do not show typical features of solid pheochromo-
cytoma [ 4 ]. In a study conducted by Ito et al. [ 17 ], it was found
that among 84 patients with Pheochromocytoma (PCC), 44%
exhibited partial cystic characteristics, while 10% showed
highly cystic features. In another study by Adreoni et al. [ 18 ],
in comparison to the patients diagnosed with solid tumors,
it appears that cystic pheochromocytomas are more prone to
being asymptomatic and presenting negative evaluations. In
every retroperitoneal cystic lesion, cystic pheochromocytoma
must be included in the differential for prompt diagnosis and
proper management [ 19 ]. 

Computed Tomography (CT) is the method most com-
monly used due to its availability, affordability and spatial res-
olution with the drawback of ionising radiation [ 1 ]. Adrenal
pheochromocytoma lesions larger than 5-10 mm can be seen
on CT with sensitivity of > 95% [ 20 ]. They can be differentiated
from adrenal adenoma readily from adenomas as pheochro-
mocytomas have always higher attenuation > 10 HU [ 21 ]. This
is due to the lack of intracytoplasmic lipids in the pheochro-
mocytoma tumors. Adrenal CT protocols are also used to see
late enhancement and washout status. Usually, adrenal ade-
nomas show rapid washout and pheochromocytoma show
slower washout [ 22 ]. But according to a study, there may be
considerable overlap seen as up to 33% of pheochromocytoma
showing washout similar to adenoma [ 23 ]. Rozenblit et al. cat-
egorized cystic adrenal lesions using CT into 3 groups: un-
complicated, complicated, and indeterminate. Uncomplicated
lesions are typically smaller than 6 cm, with homogeneous
near-water attenuation and thin walls. Indeterminate lesions
are larger, with higher attenuation values or thicker walls.
Complicated lesions exhibit various characteristics like high
attenuation, heterogeneous texture, or calcifications. Surgical
intervention is usually needed for complicated and indetermi-
nate lesions, especially to rule out pheochromocytomas and
prevent hypertensive crises [ 24 ]. MRI is usually not first line
investigation, but can be used in pregnant women, children
or patients with adverse reaction to iodinated contrast. The
signal characteristics of pheochromocytomas on T1 and T2
weighted imaging depends of the lesion morphology whether
solid, cystic, necrotic or hemorrhagic. 

The molecular imaging methods can be used for func-
tional imaging after obtaining anatomic morphological imag-
ing. Commonly used tests are 123I-MIBG scintigraphy, 18 F-FDG
or 18 F-DOPA PET/CT and somatostatin receptor imaging. The
European Association of Nuclear Medicine recommends that
the patient’s genetic background may be used to select the
functional imaging [ 25 ]. 

The definitive treatment for the pheochromocytoma is sur-
gical excision also called as adrenalectomy. Needle biopsy is
avoided in suspected pheochromocytoma and surgery is di-
rectly done. To reduce the risk of complications during surgery
and perioperative mortality, pharmacological management
is done preoperatively [ 26 ]. Usually, at least 14 days alpha-
blocker is required to prevent vasoconstriction. Additionally,
beta blocker can be used, but not before, along with alpha-
blocker to prevent tachycardia.1 During the surgery, early oc-
clusion of the vein draining the adrenal medulla is performed
to prevent the release of catecholamines in the circulation. 

After the surgery there should be regular follow up. The
long-term prognosis is excellent but hypertension may persist
due to residual or metastatic disease [ 27 ]. A meta-analysis es-
timated recurrence rate as low as 3% after mean follow up of
6 years 5 months [ 28 ]. 

In conclusion, multimodal imaging, multidisciplinary ap-
proach and biochemical testing are essential for this uncom-
mon purely cystic pheochromocytoma for the prompt diagno-
sis and appropriate preoperative management to reduce the
risk of intraoperative hypertensive crisis. 

Conclusion 

A comprehensive, multimodal, and multidisciplinary ap-
proach is crucial for evaluating adrenal cystic lesions to effec-
tively rule out cystic pheochromocytoma and mitigate the risk
of delayed diagnosis and intraoperative hypertensive crises.
While classical signs and symptoms may be absent, biochem-
ical markers play a vital role in confirming the diagnosis.
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Purely cystic pheochromocytoma, though uncommon, should
be considered in the differential diagnosis when imaging re-
veals a simple adrenal cyst, even if the patient presents with
symptoms seemingly unrelated to adrenal function, as illus-
trated in our case. 

Patient consent 

Complete written informed consent was obtained from the
patient for the publication of this study and accompanying
images. 
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