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Case Presentation

A 34-year-old woman presented to the Emergency Department
with acute onset headache, shortness of breath, and chest
tightness with anxiety. She reported a persistent headache and
elevated blood pressure of 190/107, associated with a cough
productive of pink-tinged sputum, shortness of breath, non-
radiating chest pain, and sudden onset orthopnea associated
with PND. She denied lower extremity swelling, palpitations,
tremors, or sweating. Review of systems was notable for
fatigue, unintentional weight loss, insomnia, and intermittent
headaches and diplopia.

The patient had a past medical history significant for
hypertension, hypothyroidism, hyperparathyroidism,
hypertrophic cardiomyopathy, right adrenal mass found
incidentally on a CT scan 3 years ago, and ESRD secondary to
focal segmental glomerulonephritis s/p 3 renal transplants.
Additional surgical history was notable for mechanical mitral
valve replacement.

On presentation, the patient was afebrile with a blood pressure
of 93/54 and pulse 78. Cardiac exam revealed a diastolic
decrescendo murmur best heart at the right upper sternal border
but showed no peripheral edema or JVD. Pulmonary exam was
notable for bibasilar crackles.

Laboratory studies were remarkable for WBC 17.94 and BNP
1031 with normal troponin. EKG showed no evidence of acute
or dynamic changes concerning for myocardial ischemia or
infarct.

The patient’s dyspnea was treated with furosemide and
supplemental oxygen. Empiric antibiotics were started for
treatment of endocarditis given her profound leukocytosis in the
setting of a mechanical heart valve. Her leukocytosis
subsequently resolved and a TEE was performed to rule out
endocarditis. However, the patient continued to have multiple
intermittent episodes of elevated blood pressures in the
200s/100s accompanied by headache, tachycardia, and anxiety.
Her history of an adrenal mass previously seen on CT coupled
with  her symptoms raised the suspicion of a
pheochromocytoma. A CT adrenal protocol (Figure 1) revealed
a well-circumscribed heterogeneous right-sided adrenal mass.
Both plasma free metanephrines and urinary fractionated
metanephrines were elevated.

Plasma
e Metanephrines, Free 425 (nl <57)
o  Normetanephrine, Free 528 (nl <148)
e Total, Free Metanephrines+normetanephrines 953 (nl
<205)

Urine 24 hours
e  Metanephrines 1150 (nl <190)
e Normetanephrines 1023 (nl <482)
o  Metanephrines total 2173 (nl < 595)

The abnormally high serum and urine metanephrines combined
with the CT findings solidified the diagnosis of a
pheochromocytoma.

Finally, a PET study using ®F-FDOPA (3,4-dihydroxy-6-
(18)F-fluoro-phenylalanine positron emission tomography)
was ordered to assess the potential of metastatic disease. PET
demonstrated an intensely ®F-FDOPA avid mass arising only
from the right adrenal gland (Figure 2).

Discussion

A pheochromocytoma is a rare neuroendocrine neoplasm of
chromaffin cells, occurring in approximately 0.95 per 100,000
persons.t Though 80-85% neoplasms have been described
within the adrenal medulla, 15-20% are found in the
sympathetic nervous system ganglia and are referred to as
paragangliomas, PPGs. While PPGs in the abdomen secrete
high levels of catecholamines, most paragangliomas found in
the head and neck are nonfunctional.? Recent advances in
genome sequencing have demonstrated that approximately 35%
of these chromaffin cell neoplasms are hereditary.®

Pheochromocytomas have been described in all ages. Peak
incidence occurs in the fourth and fifth decades in sporadic
cases and earlier in associated hereditary conditions.*® Though
20-30% of pheochromocytoma cases are detected incidentally
in asymptomatic patients, approximately 1 in 5000 patients
evaluated for hypertension are found to have a
pheochromocytoma.® However, autopsy studies reveal a
prevalence of 0.05%, indicating many tumors are undiagnosed
and may contribute to premature mortality.®®



Clinical Manifestations

Paroxysmal hypertension is the most common symptom.
Patients often also present with bouts of sweating, palpitations,
anxiety, headaches, tachycardia, and tremors. Metabolic
derangements such as lactic acidosis, weight loss, and
hyperglycemia are found in one in three patients secondary to
catecholamine excess.® Without treatment, patients face an
increased rate of cardiovascular morbidity due to
catecholamine-induced malignant hypertension, stroke, heart
failure, and fatal arrhythmias.® Metastatic disease is often fatal.

Diagnosis

Biochemical testing is indicated in symptomatic patients, those
with an adrenal incidentaloma, or genetic predispositions.
Initial screening evaluation should include measurements of
plasma free or urinary fractionated metanephrines,**'? with an
appropriate consideration of modulatory factors such as
posture-associated increases in metanephrines, antidepressant
medications, dietary factors, and physiological stress with
illness, 1314

Positive laboratory results should be followed by an attempt to
localize the tumor with CT for initial imaging, followed by a
MRI for assessment of metastatic disease. If results are
inconclusive, 1B31-MIBG (metaiodobenzylguanidine)
scintigraph functional imaging can locate tumor cells with a
high specificity of 83%?2 but can be confounded by concomitant
medication administration.

In these patients, ¥F-FDOPA PET is a reliable functional
imaging modality to confirm diagnosis and evaluate for smaller
metastases.'® Prior to definitive management, all patients with
a significant family history or patients younger than the age of
50 should undergo genetic testing to evaluate for Von-Hippel-
Lindau, neurofibromatosis type 1, and multiple endocrine
neoplasia type 2 or succinate dehydrogenase syndromes.*6

Treatment

Definitive management of pheochromocytomas includes
complete adrenalectomy or partial excision in patients with
bilateral or multifocal disease. Prior to surgery, patients must
be pretreated with an alpha-blocker to prevent life-threatening
complications during surgery including hypertensive crises,
cardiac arrhythmias, pulmonary edema, and cardiac
ischemia.?™1® No randomized control trials have been done to
determine the most effective drug regimen.

A review of studies comparing phenoxybenzamine, a non-
competitive alpha-blocker, to doxazosin, a competitive alpha-
blocker showed no superiority between these two traditional
options.?® However, a non-competitive blockade with
phenoxybenzamine has been shown to provide better
intraoperative blood pressure control as it avoids drug
displacement from adenoreceptors. This extended blockade,
however, results in significant postoperative hypotension.
Blockade usually lasts 10-14 days before patients undergo
surgery.

Laparoscopic or robotic partial adrenalectomy are preferred
compared to open surgery due to decreased morbidity.?*2?3
Prognosis after surgical removal is excellent, although
hypertension persists in 50% of patients.?* Patients should be
followed every year for 10 years after surgery given a
recurrence rate of 17%.2°

Outcome of the Patient

The patient underwent a 14-day phenoxybenzamine blockade
and laparoscopic adrenalectomy. Post-operatively the patient
remained hypotensive and required pressure support for 24
hours. She subsequently recovered and was discharged home
with annual endocrine follow-up.

Figures

Figure 1: CT Abdomen without and with contrast confirmed a
focal soft tissue mass measuring 3x1.7cm with no evidence of
extramedullary structures.




Figure 2: 18F-FDOPA PET/CT demonstrates an intensely *8F-
FDOPA mass arising from the right adrenal glad, compatible
with pheochromocytoma.
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