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ABSTRACT
Pheochromocytomas are rare catecholamine-producing neuroendocrine tumors that can lead to detrimental outcomes; if identified
and treated, they are associated with a good prognosis. The clinical presentation can vary greatly but is classically associated
with tachycardia, headaches, and hypertension. Bradyarrhythmias and sinus node dysfunction are uncommon complications of
this condition. We present a case of pheochromocytoma associated with sinus pauses and junctional escape rhythms that had
complete resolution of sinus node dysfunction after adrenalectomy.
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P
heochromocytomas are rare tumors reported in
0.2% of hypertensive patients and, if unidentified,
can lead to fatal outcomes.1,2 Symptoms result from
excessive catecholamine secretion by the tumor and

are classically associated with palpitations, headache, and dia-
phoresis. However, most patients present with varied symptoms
that are often missed, making the diagnosis more challenging.3,4

More commonly reported cardiovascular signs include tachyar-
rhythmias, myocardial infarction, and cardiomyopathy; less
common presentations include sinus pauses and atrioventricular
dissociations.5–8 We present a patient with sinus node dysfunc-
tion caused by a pheochromocytoma.

CASE REPORT
A 56-year-old white woman, who had enjoyed good health

until about 2 years before presentation, began having anxiety
and hot flashes associated with palpitations, which she attrib-
uted to perimenopause and social stressors. About that time,
she was diagnosed with hypertension after presenting to an
emergency department with a severe occipital headache. Her
blood pressure (BP) was 203/74 mm Hg. After initiation of
metoprolol and felodipine by her primary care physician, her
symptoms resolved and BP was well controlled for several
months. Unfortunately, in the 3 months before her presentation
to the authors’ clinic, severe headaches, palpitations, and hot
flashes reappeared. She also noticed sporadic elevated home BP
readings with systolic BP frequently >180mm Hg.

On examination, she was anxious but not ill appearing. Her
BP was 118/75 mm Hg, heart rate was 72 beats per minute, and
respirations were 16 breaths per minute. Comprehensive meta-
bolic panel, complete blood count, and thyroid-stimulating hor-
mone results were within normal limits. A previous
electrocardiogram showed normal sinus rhythm with incomplete
right bundle branch block, and the previous echocardiogram was
unremarkable. A 48-hour Holter monitor revealed sinus pauses
and junctional escape rhythms. Metoprolol was then held for a
week but she remained symptomatic. A repeat 48-hour Holter
monitor off the medication redemonstrated sinus pauses and
junctional escape rhythms.

Renal ultrasound revealed a 5.5-cm soft tissue lesion near
the superior medial aspect of the right kidney without evidence
of renal artery stenosis (Figure 1). Computed tomography of the
abdomen showed a 3.7� 4.0� 5.5 cm right adrenal lesion that
corresponded to renal ultrasound findings (Figure 2).
Enhancement washout characteristics were not consistent with
adenoma, so biochemical studies were obtained. Studies revealed
elevated levels of serum metanephrine, 6.30 nmol/L (normal
<0.50nmol/L); serum normetanephrine, 16 nmol/L (normal
<0.90nmol/L); 24-hour urine norepinephrine, 298mg/24h
(normal 16–71mg/24h); 24-hour urine epinephrine, 124mg/
24h (normal 1–7mg/24h); and 24-hour urine metanephrine,
6365mcg/24h (normal 30–180mcg/24h), confirming the diag-
nosis of pheochromocytoma. She was referred for endocrine sur-
gery, started on phenoxybenzamine, and underwent a successful
uncomplicated laparoscopic adrenalectomy of the right
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adenoma. Pathology confirmed a benign tumor (pheochromocy-
toma of the adrenal gland, scaled score of 2) with clear surgi-
cal margins.

One month later, she reported complete and near-immedi-
ate resolution of all of her symptoms. Serial BP monitoring dem-
onstrated sustained normotension while not taking any
antihypertensive medications. Repeat serum metanephrine of
<20 nmol/L (normal<0.50 nmol/L) and serum normetanephr-
ine of 0.4 nmol/L (normal <0.90 nmol/L) were within normal
limits. A repeat 48-hour Holter monitor 2 months postopera-
tively did not show any evidence of sinus node dysfunction.

DISCUSSION
Pheochromocytoma is a rare neuroendocrine tumor

reported in 0.2% of hypertensive patients.1 Symptoms result
from the release of various catecholamines. The adrenal medulla
predominantly releases epinephrine. However, most pheochro-
mocytomas predominantly release norepinephrine, which stim-
ulates alpha-1 and beta-1 receptors and results in
vasoconstriction and positive chronotropic, dromotropic, and
inotropic effects. Although commonly associated with hyperten-
sion and tachyarrhythmia, ectopic atrial and ventricular beats,
episodic nodal rhythms, and abrupt changes in sinus interval
have been reported during norepinephrine infusions.9 Proposed
mechanisms include increased vagal discharge by the barorecep-
tor reflex in response to sudden increasing atrial pressure and
subsequent adrenergic receptor desensitization leading to brady-
cardia, but this is more often seen in patients with elevated epi-
nephrine vs norepinephrine levels.5,8

Sinus node dysfunction is an uncommon presentation of
this disease, with only four other published case reports.8–11

Notably, symptoms and arrhythmia resolved after the resec-
tion of the tumor in all four cases. In our patient, her initial
presentation of episodic hypertension and hot flashes may
have been confounded by perimenopause. Hypertension,
which occurs in 46% of adults in the United States, would not
typically prompt workup of an uncommon disease.7 However,

the persistent paroxysmal presentation of symptoms may be an
important indicator to warrant further investigation.12
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Figure 1. Doppler renal ultrasound revealing a 5.5-cm soft tissue lesion
near the superomedial aspect of the right kidney.

Figure 2. Computed tomography of the abdomen with contrast: (a) coronal
plane, revealing a right adrenal lesion measuring up to 5.5 cm, and (b) trans-
verse plane, revealing right adrenal lesion measuring 3.7� 4.0� 5.5 cm.
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