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Abstract
Pheochromocytoma is a rare, catecholamine-secreting tumor of neuroendocrine cells. It has
been documented to present atypically as myocardial ischemia, arrhythmias, or congestive
heart failure. We present the case of a patient who had transient cardiomyopathy with hypoki-
nesia of the basal portions of the left ventricle and hyperkinesia of the apex triggered by
a pheochromocytoma crisis similar to that of tako-tsubo cardiomyopathy, but with an inverse
left ventricular contractile pattern (‘inverted tako-tsubo’). (Cardiol J 2012; 19, 5: 527–531)
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Introduction

Pheochromocytoma is a rare, catecholamine-
-secreting tumor of neuroendocrine cells that ac-
counts for less than 0.1% of hypertension [1]. The
classic symptoms are headache, diaphoresis, and
tachycardia with paroxysmal hypertension. Pheo-
chromocytomas have been documented to present
atypically as myocardial ischemia, arrhythmias, or
congestive heart failure [1]. We herein describe
a patient who had transient cardiomyopathy with
hypokinesia of the basal portions of the left ventri-
cle (LV) and hyperkinesia of the apex, triggered by
a pheochromocytoma crisis. This case seems to
confirm recent publications suggesting a new or

variant clinical entity with a clinical presentation
similar to that of tako-tsubo cardiomyopathy, but
with an inverse LV contractile pattern (so-called
‘inverted tako-tsubo’).

Case report

A 31 year-old woman was admitted because of
sudden onset palpitations, fatigue, dyspnea, head-
ache, and diaphoresis. She had no significant past
medical history except for a gunshot trauma at six
years of age and recent urinary tract infection.

On admission, the patient seemed anxious and
agitated. Her blood pressure was 200/120 mm Hg,
heart rate was 120 bpm, and body temperature was
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normal; but she had flushing and profound sweat-
ing. Oxygen saturation in room air was 92%. The
physical examination of the head and neck was un-
remarkable and there was no thyromegaly or bruit
on the thyroid gland.

Lung auscultation revealed clear lung fields,
and cardiovascular examination showed tachycar-
dia and normal rhythm but no murmurs, rubs, or
gallops. Abdominal examination was unremarkable
except for a previous surgery scar in the right peri-
umbilical area. The radial, femoral, and dorsalis
pedis pulses were present and symmetric bilate-
rally, albeit filiform. The extremities were without
edema, tenderness, cyanosis, or clubbing. Skin was
cold and wet without striae, hyperpigmentation, or
color changes. Neurological assessments of the cra-
nial nerves, motor system, and deep tendon reflex-
es, as well as the sensory examination, were unre-
markable. Blood tests were normal as regards he-
moglobin, coagulative parameters, blood sugar,
creatinine, serum electrolytes, and liver function.
Cardiac enzymes on admission to the Emergency
Department showed an increase in troponin I
(0.18, normal < 0.1 ng/mL) and creatine kinase-MB
(40, normal: 0–25). Electrocardiogram obtained on
admission showed sinus tachycardia, normal axis,
peaked P wave, and generalized upslope ST depres-
sions. Transthoracic echocardiography demonstrat-
ed a normal-sized LV, severe hypokinesia of the base
and mid of the anterior and anteroseptal walls, sep-
tum, the basal, and mid lateral wall, relatively good
apical contraction, ejection fraction (EF) of 30%,
grade III LV diastolic dysfunction, mild mitral regur-
gitation, normal right ventricular size and function,
and absence of pericardial effusion or pulmonary hy-
pertension (Figs. 1A, B).

In the Coronary Care Unit, the patient was ini-
tially treated with i.v. nitroglycerin and furosemi-
de and captopril, but subsequently, given the acute
heart failure symptoms accompanied by high blood
pressure and signs of catecholamine excess, with
an impression of pheochromocytoma, i.v. labetolol
(2 mg/min) was administered despite a reduced LV
function. After an hour, blood pressure, heart rate,
sweating, flushing, headache, and agitation de-
creased. Computed tomography (CT) scan of the
brain revealed no abnormality. Because of the high
clinical suspicion of pheochromocytoma, abdominal
CT scan with i.v. contrast was performed and
showed a round lesion 35 × 33 mm in size in the
right adrenal gland on the short axis with a well-
defined outline and solid nature. Post-contrast me-
dium on dynamic and early delayed images showed

mild peripheral enhancement. The left adrenal
gland and the other abdominal structures were nor-
mal (Figs. 2A–C).

On the second day of the patient’s admission,
her condition remarkably improved. Blood pressure
was controlled and despite tachycardia (heart rate
100–110 bpm), sweating and flushing disappeared.
On the third day of admission, transthoracic
echocardiography was performed and showed nor-
mal LV size and systolic function (LVEF 55%), with
no wall motion abnormality, grade I LV diastolic
dysfunction, normal right ventricular size and func-
tion, trivial mitral regurgitation, no tricuspid regur-
gitation, and no pulmonary arterial hypertension
(Figs. 3A, B). These findings being more compati-
ble with pheochromocytoma, the patient’s urine was
tested for vanillylmandelic acid and metanephrine
(Table 1), and treatment with phenoxybenzamine
was started, followed by propranolol 24 h later.

The patient was thereafter referred for surgery
in good physical condition and with normal blood
pressure and heart rate. The adrenal tumor was
resected successfully, and pathological assessment
confirmed the presence of pheochromocytoma
(Figs. 4, 5).

Figure 1. Apical four-chamber view of patient during
left ventricular diastole (A) and systole (B) in acute phase.
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Discussion

The case presented herein demonstrates myo-
cardial stunning secondary to severe catecholamine
excess, with the rapid recovery of the LV function.
The patient initially demonstrated profound myo-
cardial dysfunction presenting as acute heart failure
with a severely depressed LVEF.

Stress-related cardiomyopathy, or tako-tsubo
cardiomyopathy, is a well-described entity charac-
terized by a typical contractile abnormality consist-
ing of apical and mid-ventricular akinesis or dyski-
nesis and hyperkinesis of the base [2–4]. Severe
generalized hypokinesis and tako-tsubo LV dysfunc-
tion have been described in pheochromocytoma-

Figure 2. There is a mass lesion with 36 × 34 mm in
right adrenal gland without calcification or cystic chan-
ges. Relative enchancement after IV contrast admini-
stration was detected. The most probable differential
diagnosis of these features could be pheochromocyto-
ma or adenoma. Other mass lesion of adrenal gland
tumors less probably considered. No remarkable fin-
dings at other anatomic sites was detected.

Figure 3. Apical four-chamber view of patient during
left ventricular systole (A) and diastole (B) after recovery.
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Table 1. The results of the 24 h urine sample.

Metanephrine 1,750 Normal < 350
[µg/24 h]
VMA [mg] 23.8 Normal < 13.6
Creatinine [mg/kg] 12.4 Normal 11–20
Urine volume [mL] 1,250 Normal 600–1,800

VMA — vanillylmandelic acid
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Figure 4. Gray pink pheochromocytoma. A solid tumor with areas of hemorrhage is enclosed by an attenuated
cortex. The comma-shaped residual adrenal is seen in the periphery.

Figure 5. The cells have mild nuclear pleomorphism and abundant granular cytoplasm. The cell nests acquired an
organoid pattern (ZELLBALLEN) in a prominent fibrovascular stroma.

related cardiomyopathy [2]. The physiopathologies
of stress-induced cardiomyopathy and pheochro-
mocytoma-induced cardiomyopathy are believed to
be similar and mediated by catecholamines [2]. Our
patient had severe LV dysfunction with different
contractile abnormalities: the basal and mid-ventri-
cular segments were hypokinetic, whereas the apex
showed hyperkinesia. Therefore, there is no unique
ventricular dysfunction pattern in catecholamine-
-related cardiomyopathy. Regional differences in adr-
energic sensitivity or innervation could then explain
different clinical presentations with other regions of
hypokinesia. A recent report of a pheochromocytoma-
related cardiomyopathy with an inverted tako-tsubo
contractile pattern supports this hypothesis [2].

Case reports of catecholamine-induced cardio-
myopathy and myocardial stunning, either from
pheochromocytoma or sudden emotional stress,
have shown that cardiac dysfunction can be reversi-

ble. Reported recovery times as documented by
serial echocardiography have varied from three
weeks to over a year [3, 4]. Our patient improved
within 48 h of presentation, and her LVEF returned
to baseline by day three of hospitalization. To the
best of our knowledge, our patient had the short-
est reported length of time for the recovery of LV
function from a release of excess catecholamines.

Various mechanisms of the cardiotoxic effects
of catecholamines have been postulated, including:
(1) coronary vasoconstriction via a1 stimulation
causing hypoxia and subendocardial injury; (2) nore-
pinephrine-mediated increased concentrations of
Ca2+ in the sarcoplasma causing myocardial necro-
sis; (3) increased oxygen demand secondary to in-
creased inotropy, chronotropy, and afterload lead-
ing to ischemia; (4) hypothesized increase in free
radicals impairing sodium and calcium transporters,
thus impairing contractility; and (5) maintained, but
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not well-defined, tachyarrhythmias for an unknown
amount of time, whether they be of ventricular or-
igin or atrial with associated aberration. Given the
patient’s markedly elevated cardiac biomarkers, is-
chemia secondary to vasospasm with a prolonged
arrhythmia was the likely culprit for the acute de-
terioration of cardiac function [5].

Once the diagnosis of pheochromocytoma is
considered, the cornerstone of therapy is adequate
a-adrenergic blockade. Labetolol, which is both an
a- and a b-blocker, in a short period of time brought
about improvement in our patient’s condition and
resolved the crisis. Thereafter, low doses of phe-
noxybenzamine were titrated until hypertensive
fluctuations began to disappear. During this transi-
tion time, the patient was treated with intermittent
doses of i.v. nitroglycerin for hypertensive crisis.
Once adequate a-adrenergic blockade is obtained,
low doses of b-adrenergic blockade can be initiated.
Premature initiation of b-adrenergic blockade can re-
sult in cyclical hypertension from beta-mediated va-
sodilatation in the skeletal muscle. It should be not-
ed that most patients should not proceed to surgery

unless they have been adequately treated with phe-
noxybenzamine for at least ten days [5].

Despite the rarity of the tumor, this case de-
monstrates the utility of evaluating for pheochro-
mocytoma, based on the patient’s history and clini-
cal suspicion, as it may identify a reversible cause
of both hypertension and cardiomyopathy.
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