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Pheochromocytoma-
Induced Atrial Tachycardia
Leading to Cardiogenic
Shock and Cardiac Arrest:

Resolution with Atrioventricular
Node Ablation and Pacemaker Placement

Pheochromocytoma should be considered in young patients who have acute cardiac de-
compensation, even if they have no history of hypertension. Atrioventricular node abla-
tion and pacemaker placement should be considered for stabilizing pheochromocytoma
patients with cardiogenic shock due to atrial tachyarrhythmias.

A 38-year-old black woman presented with cardiogenic shock (left ventricular ejection
fraction, <0.15) that did not respond to the placement of an intra-aortic balloon pump. A
TandemHeart® Percutaneous Ventricular Assist Device was inserted emergently. After
atrioventricular node ablation and placement of a temporary pacemaker, the TandemHeart
was removed. Computed tomography of the abdomen revealed a pheochromocytoma.
After placement of a permanent pacemaker, the patient underwent a right adrenalectomy.

This is, to our knowledge, the first reported case of pheochromocytoma-induced atrial
tachyarrhythmia that led to cardiogenic shock and cardiac arrest unresolved by the place-
ment of 2 different ventricular assist devices, but that was completely reversed by radiofre-
quency ablation of the atrioventricular node and the placement of a temporary pacemaker.
We present the patient’s clinical, laboratory, and imaging findings, and we review the rel-
evant literature. (Tex Heart Inst J 2014;41(6):660-3)

heochromocytomas can cause numerous cardiovascular abnormalities, in-

cluding life-threatening ventricular arrhythmias, conduction disturbances,

cardiogenic shock, and hypertension emergencies." Of pheochromocytoma
patients, 9% to 12% present with cardiac complications®? that are usually reversible
with adrenergic blockade, circulatory mechanical support, or tumor resection.>**?

Case Report

In January 2011, a 38-year-old black woman presented at another hospital with car-
diogenic shock (left ventricular ejection fraction [LVEF], <0.15) that did not respond
to the placement of an intra-aortic balloon pump. She was transferred by helicopter
to our cardiac center for further care. The patient then experienced 2 cardiac arrests
and needed cardiopulmonary resuscitation for 5 minutes. A TandemHeart® Percu-
taneous Ventricular Assist Device (CardiacAssist, Inc.; Pittsburgh, Pa) was inserted
emergently. A 12-lead electrocardiogram confirmed atrial tachycardia (Fig. 1A). A
trial of intravenous metoprolol caused a complete cessation of blood flow from the
TandemHeart device. The patient responded to glucagon and intravenous fluids.
Comprehensive electrophysiologic studies revealed multifocal atrial tachycardia and
junctional ectopic tachycardia, which were treated with radiofrequency ablation of
the atrioventricular (AV) node and the placement of a temporary pacemaker. This
treatment dramatically stabilized the patient’s hemodynamic status and within a few
hours improved her LVEF to 0.25-0.30. Consequently, the patient was weaned off
vasopressors, and the TandemHeart was removed. The patient subsequently developed
a junctional escape rhythm at 78 beats/min and AV dissociation (Fig. 1B). Her blood
pressure was maintained in the normal range after tapering of the vasopressors.
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At presentation, the patient’s plasma brain-type natri-
uretic peptide level was 881 pg/mL (normal level, <100
pg/mL). Her serum levels were troponin I, 11.6 ng/mL
(normal, <0.1 ng/mL); thyroid-stimulating hormone,
0.24 mIU/mL (a 2nd test one week later yielded a level
of 1.9 mIU/mL; normal range, 0.35—4.5 mIU/mL); cre-
atinine, 1.63 mg/dL (normal range, 0.5-1.1 mg/dL); as-
partate aminotransferase, 240 U/L (normal, <40 U/L);
alanine aminotransferase, 275 U/L (normal, <36 U/L);
sodium, 151 mEq/L (normal range, 135-145 mEq/L);
potassium, 4.6 mEq/L (normal range, 3.5-5 mEq/L);
and lactic acid concentration, 53 mmol/L (normal, <2
mmol/L). Serum and urine drug screens were negative.
Chest radiographs revealed bilateral interstitial infil-
trates. The preliminary diagnosis was acute myocarditis
as the cause of arthythmia and acute heart failure.

One week after the patient’s admission, another echo-
cardiographic study showed an LVEF of >0.70. Cardiac
pacing was not required, because the junctional thythm
persisted at a rate of 70 to 85 beats/min. In response
to bilateral acute deep vein thrombosis in the patient’s
lower extremities, an inferior vena cava filter was placed.
Follow-up chest radiographs revealed substantial pneu-
moperitoneum. Subsequent computed tomograms of
the abdomen and pelvis incidentally revealed a 4.2 x
4.8-cm right adrenal mass with a pre-contrast density
of 14.8 Hounsfield units (Fig. 2). The findings of bio-
chemical analysis were consistent with pheochromocy-
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Fig. 1 Electrocardiograms A) at the patient’s presentation to our
institution revealed atrial tachycardia and B) after radiofrequency
ablation of the atrioventricular node revealed accelerated junc-
tional tachycardia at a rate of 93 beats/min and atrioventricular
dissociation.

toma (Table I). Metaiodobenzylguanidine scintigraphy
revealed increased uptake in the adrenal mass only (Fig.
3).

In retrospect, the patient had reported no history of
hypertension. However, she did report episodes—expe-
rienced over the preceding few months—of palpitations,
diaphoresis, shortness of breath, and headache. The last
such episode occurred the day of her presentation at the
other hospital. She had sought medical attention from
a cardiologist for the above episodes. She was found to
have paroxysmal supraventricular tachycardia, which,
according to the patient, did not necessitate treatment.
She reported no family history of hypertension, sudden
death during sedation for surgical procedures, or adre-
nal tumors. Two weeks after her admission, her supine
blood pressure was 120/63 mmHg at a heart rate of
67 beats/min; after she stood for 2 min, it was 110/61
mmHg at a heart rate of 77 beats/min. Physical exami-
nation was remarkable only for few crackles in the lung
bases, diffuse muscular weakness, and a fine tremor.

Fig. 2 Axial abdominal computed tomography without intrave-
nous contrast shows a 4.2 x 4.8-cm right adrenal mass with a
density of 14.8 Hounsfield units.

TABLE I. Plasma-Free Fractionated Metanephrine Levels
and 24-Hour Urine Fractionated Metanephrine and Cate-
cholamine Levels

Reference  Patient’s
Analyte Range Value

Plasma

Metanephrine, pg/mL <57 1,361

Normetanephrine, pg/mL <148 981
Urine

Metanephrine, ug/24 hr 36-190 4,749

Normetanephrine, ug/24 hr 35-482 1,434

Epinephrine, ug/24 hr 2-24 222

Norepinephrine, pg/24 hr 15-100 143

Dopamine, ug/24 hr 53-480 259

Vanillylmandelic acid, mg/24 hr <6 10.8
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Fig. 3 Metaiodobenzylguanidine scintigraphy (posterior view)
shows a right complex adrenal mass (arrow) with a photopenic
defect, which was consistent with central necrosis.

Intake of salt and oral fluids was encouraged, and she
was given prazosin and subsequently carvedilol over 12
days, in preparation for surgery. Doses were titrated up
gradually, without significant side effects. A biventricu-
lar pacemaker was implanted, and she underwent an
open right adrenalectomy. Intraoperatively, her systolic
blood pressure increased to 210 mmHg, requiring the
transient administration of nitroprusside and phentol-
amine. Histologic examination confirmed the diagnosis
of pheochromocytoma, which tumor measured 7.5 cm
in its greatest dimension and did not exhibit lympho-
vascular invasion.

Follow-Up. The patient’s blood pressure remained
normal after the surgery. Four weeks after surgery, her
24-hour urinary fractionated metanephrine levels fell
within the normal range. Complete resolution of the
atrial and junctional tachycardia was documented, and
her heart rhythm became completely amenable to pac-
ing. She had no residual neurologic deficit. Her general-
ized weakness improved with physical therapy. She was
referred to genetic consultants to screen for inherited
causes of pheochromocytoma.

Discussion

We report the first case (known to us) of pheochro-
mocytoma-induced atrial tachyarrhythmia that led to
cardiogenic shock and cardiac arrest unresolved by the
placement of 2 different ventricular assist devices—but
that was completely reversed by radiofrequency abla-
tion of the AV node and the placement of a temporary
pacemaker.

Pheochromocytoma is not often considered in the dif-
ferential diagnosis of patients who present with cardiac
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abnormalities.” Although 9% to 12% of pheochromo-
cytoma patients initially present with cardiac compli-
cations, cardiogenic shock and cardiac arrest in these
patients are rare. For unclear reasons, most pheochromo-
cytoma patients who present with cardiac complications
are normotensive and appear to be in excellent physical
condition,? as did our patient. In addition, they usually
have larger tumors and much higher catecholamine lev-
els than do other pheochromocytoma patients.

The cause of cardiomyopathy in pheochromocytoma
patients is thought to be chronic tachycardiomyopathy
and coronary vasospasm.' Elevated catecholamine levels
intensify peroxidative and lipoperoxidative metabolism
in the cell membrane and increase the generation of free
radicals, thereby causing potentially irreversible myocar-
dial injury.® In addition, B-adrenergic receptor genetic
polymorphisms have been reported to cause severe left
ventricular dysfunction by increasing catecholamine
sensitivity or by elevating synaptic norepinephrine levels
via loss of negative feedback."

Cardiomyopathy is usually transient and revers-
ible with treatment'"; for example, Agarwal and
colleagues™ found that both medical therapy with
a-blockade and the resection of pheochromocytoma led
to a significant improvement in left ventricular function
that was sustained for at least 6 months. However, the
pathogenesis of cardiac complications and myocardial
stunning in pheochromocytoma patients might not be
related to elevated catecholamine levels alone. Many
authors have reported that these cardiac complica-
tions in pheochromocytoma patients were completely
reversed by mechanical circulatory support techniques
such as ventricular assist devices and extracorporeal life
support—without adrenergic blockade or even tumor
resection.””""* Our experience supports this claim: AV
node ablation and pacemaker placement stabilized our
patient’s hemodynamic status within a few hours and
normalized her LVEF within a week—well before we
entertained the diagnosis of pheochromocytoma.

The necessity of preparing normotensive pheochro-
mocytoma patients preoperatively with a-blockade is
controversial. Most experts recommend that these pa-
tients be prepared for surgery with hydration and cau-
tious a-adrenergic blockade.” However, other authors
have suggested that such treatment does not help in
maintaining intraoperative hemodynamic stability and
increases the need for vasoactive drugs and colloid in-
fusion (this last during surgery).” In the present case,
we elected to prepare our patient medically for surgery
because she reported having spells of headache, palpita-
tions, and diaphoresis, and because echocardiography
revealed moderate concentric left ventricular hypertro-
phy probably suggestive of paroxysmal hypertension.

Our experience suggests that AV node ablation and
pacemaker placement should be considered for pheo-
chromocytoma patients who present with cardiogenic
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shock due to atrial tachyarrhythmias. In addition, pheo-
chromocytoma should be included in the differential
diagnosis when young patients present with acute car-
diac decompensation, even if they are normotensive at
baseline.
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