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Case Report

The heart of the matter: secretory pheochromocytoma
presenting as recurrent biventricular heart failure
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Abstract

Takotsubo’s syndrome (TS) is an acute, transient cardiomyopathy occurring secondary to physical or emotional stressors through
catecholamine excess. Secretory pheochromocytomas have been previously implicated in cases of TS (PTS), however, often present
atypically, are associated with reoccurrence, and have higher rates of complications. We describe the case of a 70-year-old female who
presented central chest pain, hypotension and electrocardiogram changes on a background of a 6-month prior episode of resolved
Takotsubo’s with unknown cause. After progressing to cardiogenic shock with biventricular failure, computerized tomography
coronary aortogram revealed an incidental adrenal mass, later proven to be a secretory pheochromocytoma on biochemistry and
subsequent histology. PTS has been associated with recurrence and rarely presents as cardiogenic shock. This case highlights the
complexity of TS presentations and complications and the diagnostic delays that may occur in PTS.

INTRODUCTION
Takotsubo’s syndrome (TS) is an acute cardiomyopathy,
which causes transient circumferential left ventricular
wall motion abnormality in the context of intense
physical or emotional stress, in absence of coronary
artery compromise on angiography or plaque rup-
ture [1–3]. The name Takotsubo refers to a Japanese
octopus trap, which the apical ballooning of the left
ventricle in systole bears resemblance to in TS. TS
is considerably more common in older (mean [±SD]
66.8 ± 13.0 years) women (9:1), occurs secondary to a
myriad of conditions including intracranial insults (e.g.
subarachnoid haemorrhage, head injury, stroke, epilepsy
and electroconvulsive therapy), psychiatric conditions
(e.g. anxiety and depression) or states of catecholamine
excess [3]. Circulating catecholamines and the ‘surge
effect’ [4] have been proposed to induce damage through
either microvascular dysfunction, which results in
myocardial stunning [5] or, through direct toxicity on
myocardial cells [6]. Pheochromocytoma—an adrenal
tumour which can be secretory—is one such cause of cat-
echolamenia. Symptoms from of pheochromocytoma-
induced TS (PTS) are frequently more atypical than non-
pheochromocytoma-induced TS, presenting a diagnostic
challenge, and with greater risk of complications and
recurrence [3, 7, 8]. Furthermore, aside from a recently

published meta-analysis [8], existing data are limited,
consisting of case reports and series. Here, we present
the case of an otherwise well, healthy female with
two presentations of Takotsubo’s, escalating in severity,
before definitive treatment of her adrenal tumour.

CASE REPORT
A 70-year-old female presented to her local hospital
with nausea, central chest pain, palpitations, vom-
iting and shortness of breath. She was found to be
hypotensive, with a moderate troponin rise (150 ng/l)
and S–T elevation on electrocardiogram (leads V1–
V4). She was transferred to a private regional hospital
coronary care unit (CCU) where cardiac investigations
including transthoracic echocardiogram (TTE) and
angiogram were found to be normal. She reported no
recent increase in stress, and her past medical history
was significant for previous hemithyroidectomy (2011,
currently euthyroid) and osteoarthritis, with no history of
diabetes, hypertension or smoking, and no family history
of catecholamine-secreting tumours. Notably, she had
presented 6-month earlier to her local hospital with an
episode of hypotension, chest pain and TTE findings
consisting of an ejection fraction of 30%, hypokinetic
left ventricle (LV), poorly contracting right ventricle
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Figure 1. Apical 4 chamber view of left ventricular and right ventricular
views shows severe segmental systolic dysfunction. Estimated LVEF was
20% by Simpson’s biplane method.

(RV) with dilatation and mild mitral and tricuspid
regurgitation. Consistent with TS, symptoms and TTE
findings had resolved within 3 months on repeat TTE
with commencement of aspirin 100 mg in the morning,
simvastatin 20 mg and rampiril 1.25 mg in the evening.

Twenty-four hours after commencing bisoprolol
12.5 mg BD in CCU, she developed cardiogenic shock with
biventricular failure and was transferred to the intensive
care unit (ICU) for management. She was profoundly
bradycardic (40 bpm), with a troponin of 7327 ng/l, and
a left ventricular ejection fraction (LVEF) of ∼18–23%
with severe regional wall motion abnormalities (severe
akinesis in all segments except the base), mildly dilated
right ventricle with wall motion abnormality (Fig. 1)
and evidence of end organ dysfunction (acute kidney
injury and ischaemic hepatitis). She reported no pain
however was diaphoretic with ongoing nausea. Milrinone
and dobutamine infusions were commenced, resulting
in tachycardia up to 200 bpm with atrial fibrillation
and rapid ventricular rate (RVR), which was chemically
reverted to sinus rhythm with amiodarone, and required
no further inotropic support. Computerized tomography
(CT) angiogram revealed no significant coronary artery
disease and notably her CT aortogram revealed no aortic
dissection but an incidental finding of a 5.8 × 4.8 × 5.5
heterogenous mass right-sided adrenal mass.

Endocrinology was consulted: biochemistry showed
an elevated serum cortisol on dexamethasone sup-
pression test (>1650 nmol/l; normal range < 50 nmol/l),
and elevated early morning cortisol (>1649 nmol/l),
adrenocorticotrophic hormone (ACTH; 15.7H pmol/l),
renin (100 mIU/l) and aldosterone (835 pmol/l). Plasma
metanephrines (normetadrenaline 20 000 pmol/l, normal
range 130–1600; Metadrenaline 36 000 pmol/l, normal
range 30–540) and 3 Methoxy Tyramine (682 pmol/l,
normal range < 120) were also significantly elevated,
suspicious for a secretory pheochromocytoma. She
was commenced on alpha and beta blockade therapy
(prazocin 2.5 mg/metoprolol 12.5 mg, once daily) and
the upper gastrointestinal surgical team was consulted
for elective resection after successful uptitration of her

Figure 2. Right adrenalectomy specimen, capsule intact, measuring
60 × 25 × 25 mm, weight 84.1 g. Sectioning revealed a friable,
haemorrhagic mahogany brown tumour 35 × 30 × 23 mm, with
iatrogenic partial disruption, and unremarkable uninvolved sections of
adrenal gland.

Figure 3. (a) ×2 magnification showing pheochromocytoma arising from
medulla in relation to surrounding cortex and (b) ×20 magnification
showing tumour cells arranged in classical zellballen patterns/nests
with surrounding rich, large bore blood vessels. The nuclei of the cell
show ‘salt and pepper’ chromatin. Not shown—ancillary studies
including positive synaptophysin stain (neuroendocrine marker),
positive S100 stain (sustenacular cells), retained SDHA and SDHB
(succinate dehydrogenase subunit A and B), and low Ki-67 proliferation
index (1%).

alpha blocker by cardiology/endocrinology teams. She
was consented and proceeded for elective resection
of her adrenal mass in the following 6 weeks when
recovered, with pre-operative review in the high-risk
anaesthetics clinic and planned post-operative transfer
to ICU. Histology was positive for an organ-confined
pheochromocytoma with no vascular/capsular invasion
(Figs 2 and 3), consistent with T1NX on 8th Edition
American Joint Committee on Cancer (AJCC) parameters
[9]. She recovered well post-operatively under the care of
the cardiology/endocrinology teams and was discharged
one week later. Repeated echocardiogram at follow-up
demonstrated normal left ventricular systolic function
at 3 months.

DISCUSSION
As secretory adrenal tumours, pheochromocytomas
represent important, potentially reversible causes of
TS. However, robust data on patients with TS secondary
to pheochromocytoma is lacking. Larger datasets, such
as the International Takotsubo Registry, (consisting of
9 countries and 1750 patients), excludes those with
pheochromocytoma [3]. Although there have been
over 80 published case reports of pheochromocytoma-
induced TS (PTS; [7]), this is likely underreported, with
a number erroneously reported as pheochromocytoma-
induced angina or myocardial infarction, rather than
TS per se [10]. We highlight three keyways PTS differs
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from TS—tendency to recurrence, symptom profile and
complications. These differences are reflected in this
case, and we hope may represent both diagnostic clues
and considerations for other clinicians.

Both meta-analysis and case reports support the idea
of recurrence. In a recent meta-analysis of 156 cases
comparing catecholamine-induced (including pheochro-
mocytoma amongst other secretory tumours and exter-
nal administration) and non-catecholamine induced TS,
Y-Hassan [8] and Falhammar found the catecholamine-
induced TS group exclusively demonstrated recurrence
rate (16.8%; 18/107; [8]). Preliminary data from the Ger-
man Italian Spanish Takotsubo (GEIST) registry of 839
patients also found greater recurrence (17.7% vs 3.26%)
[3, 7]. In cases of recurrence, normalization of left ventric-
ular function is found on repeat echocardiogram (seen in
our patient). From the literature, time between presenta-
tions is highly variable, ranging from 1 week to 6 years
[10–12], with a number of presentations between 2 and 3
[10–12].

Catecholamine surges and sympathetic nervous sys-
tem hyper-activation represents core pathophysiology
of TS. Although catecholamine surge is associated with
pheochromocytomas, the pathophysiology is not com-
pletely elucidated and this may be reflected in variabil-
ity in presentations between PTS and TS. The symp-
tomatology of adrenal tumours in general is broad and
non-specific, and may be affected by sex. Regardless of
histological subtype, both TS [4] and adrenal tumours
[13] are more common in postmenopausal women, with
advancing age and estrogen-deficiency risk factors for
vasomotor changes and endothelial dysfunction. In addi-
tion, although signs and symptoms of pheochromocy-
toma are variable and non-specific, females have also
been suggested to present with significantly more symp-
toms irrespective of biological phenotype and tumour
presentation [14]. Compared with other causes of TS, PTS
are less likely to be associated with chest pain (42.25 vs
75.9%), and present with labile blood pressure in nearly
half (47.5%) of cases [7]. In our case, hypertension did not
occur. Despite its well-known association, it is important
to keep in mind that hypertension is an unreliable symp-
tom of pheochromocytoma in general—occurring in only
59% of cases [15]—adding to diagnostic complexity.

The severity of complications in PTS compared to
TS should also keep PTS an important differential.
Catecholamine-induced TS are more likely to be asso-
ciated with younger age, the apical sparing ballooning
pattern on echocardiogram, more severe disease with
lower LVEF (27.7 vs 41.1%), greater heart rate, greater
complications (68.2 vs 21.8%), more cardiogenic shock
(37.7 vs 9.9%) and greater use of inotropes (32.7 vs
12.2%; [3, 7]). Of published case reports, only three cases
presented with cardiogenic shock, with a larger number
(34.6%; 27/78) complicated by subsequent cardiogenic
shock [7]. The GEIST registry found right ventricular
involvement (as seen in our patient) in TS to be rare
(∼11%), and significantly associated with cardiogenic

shock and all-cause mortality [16]. Symptom severity
and greater complication rates may be attributable
to the episodic and extreme nature of catecholamine
surges in pheochromocytoma, which would impair
coronary vasomotor function [17], and over a prolonged
period, may influence density of myocardial B1–B2-
adrenoreceptors, 12 leading to further dysfunction.

The atypical nature of PTS may lead to diagnostic
delays, as in this case, which is concerning given the
increased rate of complications in this subgroup. As
Shams et al. [10] note, early diagnosis may avoid further
damage caused by excessive use of inotropes, as well as
use of beta blockers without adequate, prior alpha block-
ade. Hence, we suggest secretory adrenal tumours should
be considered as a differential diagnosis for Takotsubo’s
Syndrome—particularly, a subsequent presentation of
sympathetic hyperactivation, and presentations in the
post-menopausal female, should give clinicians a low
threshold for screening.

SUPPLEMENTARY MATERIAL
Supplementary material is available at the Journal of
Surgical Case Reports online.
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