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Metastatic pheochromocytoma in an 18-year-old
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ABSTRACT

Pheochromocytoma most commonly presents with a combination of headache, sweating, and hypertension. This case re-
port reviews the case of a young male patient presenting with hypertensive crisis following administration of general anes-
thetics and who was subsequently diagnosed with malignant pheochromocytoma. Up to date, no reliable predictive factors
for malignant pheochromocytoma have been established. This case emphasizes the need for a systematic approach to the
hypertensive crisis and advantages of nuclear imaging to differentiate benign from malignant disease through detection of

local invasion and distant metastases.
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Introduction

Pheochromocytomas are tumors composed of
chromaffin cells that produce and secrete both nor-
epinephrine and epinephrine. These tumors are most
commonly found in the adrenal glands and are present
bilaterally in approximately 10% of cases. Pheochromo-
cytomas of extra-adrenal sites are known as paragangli-
omas and can be found in the neck, thorax, abdomen,
and pelvis. The triad of hypertension (HTN), sweat-
ing, and headache is a common clinical presentation
of pheochromocytoma. Other symptoms can include
palpitations, anxiety, tremor, nausea, abdominal pain,
dyspnea, and weakness. However, approximately 21%
of pheochromocytoma cases are asymptomatic [1].

The “rule of ten” associated with pheochromocy-

toma is as follows: 10% of tumors are extra-adrenal,
10% bilateral, 10% malignant with metastases at time
of diagnosis, 10% in children, 10% familial, 10% found
incidentally on CT scans, 10% have multiple sites of or-
igin, 10% of patients present with a normal blood pres-
sure (BP), and 10% recur after surgical resection. The
incidence of pheochromocytoma ranges from less than
0.5% among patients suffering from persistent HTN to
4% in patients with adrenal incidentalomas [2,3].
While 10% of pheochromocytomas may present
with metastases at the time of diagnosis, metastatic dis-
ease can present as long as 20 years after the time of the
initial diagnosis [4]. Common sites where malignant
pheochromocytomas will metastasize to are the liver,

bone, and lungs.
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Case Report

An 18-year-old male high school student presented
to the Emergency Department (ED) in January 2009
with a complaint of chest pain and had a BP measur-
ing at 178/100 mmHg. Physical exam was otherwise
unremarkable. An echocardiogram, 24-h Holter moni-
tor, and exercise stress test were also performed at that
time, but all came back normal. He was diagnosed with
peritonitis, and his BP was managed initially with the
beta-blocker Metoprolol, but was later switched to the
angiotensin II receptor blocker Valsartan once daily.

Several months later, in November of 2009, this
patient returned to the ED after entering a hyperten-
sive crisis with a BP of 180/100 mmHg after receiv-
ing general anesthetic for wisdom tooth removal. On
taking a history, the patient denied other symptoms of
pheochromocytoma, including headaches, visual dis-
turbances, and diaphoresis.

Laboratory Investigations

24-h urine samples were taken on December 9,
2009 and January 26, 2010. The first sample revealed
elevated levels of total metanephrines of 33.3 umol/24
h, total met/creatinine ratio of 3.5 pmol/mmol, total
normetanephrine of 31.0 pumol/24 h, and total 3-meth-
oxytyramine of 1.9 umol/24 h. Repeat testing in Janu-
ary showed a further increase in levels: Total metane-
phrines of 43.9 umol/24 h, total normetanephrine of
40.3 pymol/24 h, and total 3-methoxytyramine of 2.9
pmol/24 h.

Magnetic resonance imaging (MRI) of the abdo-
men revealed a large heterogeneous left suprarenal
mass measuring 8.6 cm x 7.8 cm X 8 cm, as well as a
smaller mass in the left paraspinal region behind the
renal artery at the inferior pole of the left kidney meas-
uring 2.7 cm x 4.1 cm x 4.4 cm. Following contrast ad-
ministration, both lesions showed irregular peripheral
enhancement with central hypoenhancement, consist-
ent with necrosis. These characteristics were consistent
with aleft pheochromocytoma and left paraspinal para-
ganglioma.

A 123I-metaiodobenzylguanidine (MIBG) scan
(Figure 1) was consistent with a left pheochromocy-
toma and paraganglioma seen on MRI; furthermore, a
7 mm pulmonary nodule in the medial segment of the

right middle lobe was noted.
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Figure 1. Abdominal 123I-metaiodobenzylguanidine scan from a patient
with a left pheochromocytoma and paraganglioma.
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scan from a patient with a pheochromocytoma.

Positron emission tomography/computerized to-
mography (PET/CT) scan of the chest [Figure 2] con-
firmed metabolic activity of the pulmonary nodule in
the anteromedial middle lobe of the right lung and a
diagnosis of malignant consistent with a left pheochro-
mocytoma and paraganglioma seen on MRI; further-
more, a 7 mm pulmonary nodule in the medial seg-
ment of the right middle lobe was noted.

PET/CT scan of the chest (Figure 2) confirmed
metabolic activity of the pheochromocytoma was made.

The patient’s BP was well-controlled with phenoxy-

benzamine and bisoprolol prior to surgical resection of
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the left adrenal gland and left paraganglioma and video-
assisted thoracoscopic (VAT) wedge resection of the
right lung middle lobe. Intra-operative findings includ-
ed a well-encapsulated left adrenal mass that did not in-
vade kidney, spleen, pancreas, stomach, or diaphragm.
The paraganglioma was similarly excised within its in-
tact capsule.

Following surgery, the patient returned to normo-
tensive and antihypertensive medications were discon-
tinued. He was discharged home on postoperative day 8.

Discussion

Epinephrine/norepinephrine-secreting ~ tumors
are composed of chromaffin cells from the embry-
onic neural crest. Although they may occur anywhere
throughout the sympathetic nervous system, over 90%
originate from the adrenal glands and are referred to as
pheochromocytomas. Ten percent of tumors are extra-
adrenal and referred to as paragangliomas [5]. Patients
most commonly present with persistent HTN, head-
aches, and sweating.

If the diagnosis of pheochromocytoma is sus-
pected, biochemical testing should be the first step in
investigations. Suggested tests include the detection of
the levels of plasma metanephrines and also 24-hour
urine catecholamines and metanephrines [6]. Urinary
measurement of catecholamines and metanephrines
has been shown to be both 98% sensitive and specific
for the diagnosis of pheochromocytoma [7,8]. Plasma
metanephrine levels show high sensitivity of 99%, but
lower specificity of 85-89% when compared to urinary
tests [8-10]. In the above case, both plasma metane-
phrines and 24-h urine catecholamines were measured
on two occasions. Both tests showed elevated levels of
catecholamines and metanephrines, warranting further
investigation with CT scanning.

Once biochemical testing has confirmed the diag-
nosis of pheochromocytoma, imaging suchasa CT scan
and/or MRI are employed for localization and work-up
of possible metastatic lesions. Both CT and MRI have
a sensitivity of 98-100% for adrenal pheochromocy-
tomas, but MRI is more sensitive for paragangliomas
[11,12]. Further, confirmatory studies include 1311-
MIBG or 123I-MIBG scintigraphy, 1231-MIBG being
better at detection of metastatic lesions [13]. MRI of

the abdomen in the patient described above showed
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a large heterogeneous left suprarenal mass (8.6 cm x
7.8 cm x 8 cm) and a smaller mass in the left paraspinal
region behind the renal artery at the inferior pole of the
left kidney (2.7 cm x 4.1 cm X 4.4 cm). With a contrast,
both lesions showed irregular peripheral enhancement
with central hypoenhancement, consistent with necro-
sis. This was consistent with a left pheochromocytoma
and left paraspinal paraganglioma. 123I-MIBG scin-
tigraphy confirmed the left pheochromocytoma and
paraganglioma seen on MRI; furthermore, a 7 mm pul-
monary nodule in the medial segment of the right mid-
dle lobe was detected. Metabolic activity of the right
pulmonary nodule was confirmed with PET/CT scan,
and the diagnosis of malignant pheochromocytoma
was made.

Surgery remains the only possible cure of pheo-
chromocytoma. Preoperatively, these patients have to
be stabilized. This is pharmacologically achieved with
alpha-adrenergic antagonists, calcium channel blockers,
or beta-blockers [6]. In the above case, preoperative BP
was successfully controlled with a phenoxybenzamine
and bisoprolol. The patient underwent open surgery for
left adrenalectomy, VAT wedge resection of the right
lung middle lobe, lymph node sampling, and removal
of paraspinal paraganglioma. Intraoperative findings in-
cluded a well-encapsulated left adrenal mass that did not
invade kidney, spleen, pancreas, stomach, or diaphragm.
Lymph nodes were negative for metastatic involvement.
Postoperatively, the patient did well.

Ten percent of pheochromocytomas are malignant,
presenting with or later on developing metastases of
chromaffin tissue to bone, liver, or lungs. No predictive
factors have been identified to assess benign versus ma-
lignant status of pheochromocytomas. Local invasion
and distant metastases are the only indicators of malig-
nancy [14].

While larger size and greater tumor weight have
been suggested as possible risk factors for an increased
likelihood of malignant disease, they are not predic-
tive of malignancy [14]. In the above case of malignant
pheochromocytoma, adrenal tumor size did indeed ex-
ceed the average of 7.82 cm (range 6.0-13.0 cm) [15].

Catecholamine level has been linked to tumor size,
meaning that levels of catecholamines are approxi-

mately proportionate to the size of the pheochromo-
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cytoma. The presented total hormone level exceeds
the average highest hormone ratio for its tumor size
of 27.4 described in a previous study [16]. Although
this does support the theory that larger tumors present
with higher hormone levels, further research is needed
to correlate hormone levels to the malignancy potential
of pheochromocytoma.

This case report validates the systematic approach
to the diagnosis and treatment of patients with malig-
nant pheochromocytoma and the need for further re-
search to identify reliable predictors of malignancy.
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