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Abstract

A case of a young male presenting with mild hypertension, congestive cardiac failure, stroke in the distribution of
the left middle cerebral artery and a right suprarenal mass is discussed. Diagnostic and therapeutic strategies are

presented.
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1. Case presentation

Patient 1.S., an 18-year-old male, was referred to
the endocrine services of the hospital for evalu-
ation of sudden onset right side hemiparesis of 2
months duration and recently detected right
suprarenal mass on radiological imaging.

Detailed history and records of past treatment
revealed that he was detected to be hypertensive
(blood pressure 150/100 mmHg) 1 month prior to
the onset of neurological complaints when he was
examined for a transient febrile illness which
responded to treatment with antipyretics alone.
No detailed investigation or treatment was advised
and the patient returned to his usual work sche-
dule involving farming. However, he started hav-
ing dyspnoea on exertion, although he could
continue working, and next received medical at-
tention only after he suffered sudden onset right
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hemiparesis and motor dysphasia. Blood pressure
was recorded to be 150/96 mmHg. His serum elec-
trolytes were within the normal range. Computer-
ised tomography (CT) revealed a low density
region in the left parietal area suggestive of infarct.
Abdominal ultrasonography and CT imaging was
undertaken. Following detection of a 4 X 4 cm
right suprarenal mass with areas of central
necrosis and peripheral enhancement, the patient
was referred to us for further management. The
patient denied past history of headache, palpita-
tion, sweating and weight loss. There was no fami-
ly history suggestive of thyroid swelling,
neurofibromatosis or systemic hypertension.
Examination on the day of admission revealed
an orthopneic patient with a regular pulse rate of
112/min, respiratory rate of 24/min and blood
pressure of 150/100 mmHg. There was minimal
ankle oedema. Jugular venous pressure was 10 cm
above the sternal angle with no definite wave pro-
minence. Fundus examination revealed features of

0167-5273/95/$09.50 © 1995 Elsevier Science Ireland Ltd. All rights reserved

SSDI 0167-5273(95)02302-D



234 R. Goswami et al. / International Journal of Cardiology 49 (1995) 233-238

grade II hypertensive retinopathy. Bi-basilar moist
rales were auscuitated on chest examination. Car-

diovascular examination revealed apex beat in the
fifth intercostal snace and in the anterior axillarv

fth intercostal space and in the anterior axillary
line. On auscultation, first and second heart
sounds were normal, a left ventricular third heart
sound was heard at the apex. However, there were
no audible murmurs. Central nervous examination
revealed right sided hemiparesis with muscle
power of four/five and motor dysphasia. Abdom-

inal examination was unremarkable and no fluctu-

ations in the blood pressure were noticed during
and after the palpation. No features of Cushing’s
syndrome were observed. Investigations revealed
hemoglobin of 12 g%, total leukocyte count of
14 300/mm?> with 64% neutrophils, hematocrit of
32, blood urea of 52 mg%, serum creatinine of 1.6
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mg%, serum Na* of 140 mEq/1 and serum K* of

3.7 mEq/l. X-ray chest PA view revealed gross
cardiomegaly with cardiothoracic ratio of 0.60 and
moderate degree of pulmonary venous hyper-
tension. Electrocardiogram demonstrated sinus
tachycardia and left ventricular hypertrophy.
Urinary Na* and K* was 33 and 37 mEq/,

ragnantivaly Thivanto farie lhatie 1rednans 7N wae

IDO}JUDI\JV\/I)’ 1 WUlll._y"lUul hUul uuua1_y VlVlA wad
5.6 mg (normal range 1.8-7.1 mg) and values for
bioassayed urinary catecholamines, collected on
different days, were 23, 17, and 12.5 pg% (normal
<30 ug/24 h). Assay for antinuclear factor and
antineutrophil cytoplasmic antibodies were nega-
tive. Sera was preserved for paired viral titre
estimation.

The patient was put on bed rest and decongested
with furosemide and digoxin. Mild hypertension
was treated with nifedipine.

2. Differential diagnosis

Dr N. Kochupillai:
young male who had suffered hemiparesis due to
infarct in the territory of left middle cerebral artery
and presented to us with congestive heart failure
and mild hypertension. In addition he had an im-
agable lesion of the right adrenal gland in absence
of electrolyte abnormalities and repeatedly normal
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urinary catecholamines and VMA levels. To ex-

plain the clinical presentation of hypertension,
congestive heart failure, hemiparesis and adrenal
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mass with a single diagnosis, we would strongly
consider secondary hypertension based heart fail-
ure and embolic stroke. Hypertension in presence

of an adrenal mass could be because of adrenocor-

tical lesions such as a cortisol producing tumour or
Conn’s syndrome, or it may be due to a medullary
tumour such as pheochromocytoma. Rarely, car-
diac involvement may be because of the direct
impact of the excess catecholamines secreted by
the pheochromocytoma. Minimal impairment in

kidney functions could be due to long standing

hypertension or secondary to renovascular spasm
because of local high concentration of catechol-
amines. In view of the persistently normal serum
electrolytes and urinary catecholamines observed
in this patient, possibiiity of adrenal incidentaloma
(nonfunctioning inconsequent, benign adrenal
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lesion visible on imaging in up to 10% of the nor-

mal population) may be considered [1]. Rheumatic
heart disease with embolic stroke is another
possibility in view of its common occurrence in our
country. Also the possibility of viral myocarditis
cannot be ruled out, particularly in view of the
antecedent history of febrile illness. However, the
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last two diagnoses would leave the hypertension

observed in this patient unexplained.
Considering the young age of the patient with
features of long standing and severe hypertension
on fundoscopy and electrocardiogram, I would
like to investigate further before dismissing the
adrenal lesion as an incidentaloma. Colour Dop-

pler echocardiography and more reliable investiga-

tion for pheochromocytoma such as high pressure
liquid chromatography (HPLC) based catechol-
amines assay may give the clue.

Dr Balbir Singh: Two dimensional colour Dop-
pler echocardiography revealed enlarged left ven-
tricle and left atrium without any clot (Fig. 1). The
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end systolic, 65 mm/m? and 50 mm/m?, respec-
tively. The left ventricular volumes as estimated by
area length method were: end diastolic and end
systolic, 194 and 125 ml, respectively. All four
vaive leaflets were normal and left ventricular walli
thickness was not increased. Global hypokinesia
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was seen and calculated ejection fraction was 32%.

Radioangiocardiography also confirmed global
hypokinesia and poor ejection fraction (30%). On
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Fig. 1. Two-dimensional echocardiography, apical four chamber view showing end diastolic frame with markedly dilated and clear

left ventricular cavity.

colour flow imaging mild mitral regurgitation was
detected. Normal valve morphology makes rheu-
matic etiology unlikely. However, these features of
dilated cardiomyopathy do not exclude causes
such as catecholamine cardiomyopathy and viral
myocarditis.

Dr Kochupillai: Dr Tandon, would you like to
comment regarding the diagnostic possibilities in
this case?

Dr Nikhil Tandon: 1 agree with the suggestions
of Dr Balbir Singh. Though rare, pheochromo-
cytoma with catecholamine induced cardiomyo-
pathy is a more likely possibility in this case rather
than hypertensive heart disease, in view of the
dilated ventricles and absence of ventricular wall
thickness on echocardiography. Echocardio-
graphic studies in patients with pheochromo-
cytoma have reported both dilated and
hypertrophic ventricles [2,3] and ejection fraction

as low as 16% [4]. In this clinical setting, infarct in
the territory of left middle cerebral artery could be
either consequent to a detached cardiac thrombus,
or as a result of vasospasm of the cerebral vessels.
Cerebral vasospasm can be either due to excess
catecholamines or secondary to the other secretory
products of the adrenal tumour such as neuropep-
tide-Y [5]. In fact, cerebral infarct and gangrene of
the extremities secondary to vasospasm has been
reported in some patients with pheochromo-
cytoma [6,7].

Hypertension per se can also result in infarct in
patients with pheochromocytoma. However, such
lesions are more widespread, unlike the infarct
restricted to distribution of middle cerebral artery
noticed in the presented case. Moreover, such hy-
pertension is usually of malignant severity, 'Only
mild hypertension was recorded in the presented
case. Surprisingly mild hypertension noticed in
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presence of fundus and electrocardiogram changes
of severe and long standing hypertension is in all
probability related to dysfunctions in cardiac con-
tractility. Here, I would also like to add that cer-
tain pheochromocytomas may have normotension
unrelated to cardiac dysfunction.

Dr Kochupillai: 1t is true that few workers have
reported normotension and even hypotension in
patients with pheochromocytoma due to mechan-
isms different from cardiac involvement. Hypoten-
sion is characteristically noticed with predomin-
antly adrenaline producing pheochromocytomas
[8,91. This hypotensive effect is mediated by
excessive beta adrenergic stimulation, reduced
peripheral resistance and vasodilation: In addition
tumour tissue may also secrete certain other
vasodilator substances such as vaso-active intesti-
nal peptide and calcitonin gene related peptide
[10,11]. However, such production of abnormal
vasodilators is often associated with watery diar-
rhea, achlorhydria and hypokalemia [10,11].

Dr Balbir Singh: Dr Goswami, may we have the
report of the HPLC based catecholamine assay
and its significance with reference to the earlier ob-
tained catecholamine values (bio-assay based)?

Dr R Goswami: The patient’s 24-h urinary VMA
and catecholamine values were within the normal
range. Such normal catecholamine levels however,
do not exclude pheochromocytoma from the list of
diagnostic possibilities. Large tumours may
metabolise a substantial amount of catechol-
amines and secrete less in the biologically active
form in the urine. Tumour necrosis can also result
in spontaneous remission of the clinical symtoms
and normal urinary catecholamines in patients
with pheochromocytoma. Such necrosis could be
either haemorrhagic or avascular. Eight such pa-
tients have been reported in the literature up to
1993 [12]. Necrosis is often preceded by a clinical
picture of acute abdominal emergency, hyperten-
sive crisis, hypotension and cardiac dysfunction.
In the presented case CT image of the tumour
demonstrated central necrosis. This may well be
the cause of his normal urinary catecholamines.
Other factors which can explain normal urinary
catecholamines include episodic secretion of the
pheochromocytoma and different sensitivity and
specificity of assay methods. Fractionated

catecholamines assay using HPLC [13] has the
highest sensitivity (>95% at norepinephrine cut-
off levels of 170ug /24 h). In the presented case
when the estimation was done using HPLC, 24-h
urinary noradrenaline was 390 ug/g creatinine
(normal range 8.9—61.6 ug/g creatinine). Urinary
adrenaline and dopamine values were within the
normal range.

Microimmunofluorescence test for Cosackie B
group virus antibodies in the paired sera was
negative.

3. Clinical diagnosis

Pheochromocytoma  with  catecholamine-
induced cardiomyopathy and middle cerebral
artery territory stroke.

4. Clinical discussion

Dr Nikhil Tandon: Dr Balbir, could you please
let us know the cardiac involvement in pheo-
chromocytoma, more specifically the entity of
catecholamine cardiomyopathy?

Dr Balbir Singh: A large number of patients
dying with pheochromocytoma demonstrate
changes in the myocardium on autopsy. However,
clinial evidence of myocardial dysfunction is rarely
observed [7). In fact, susceptibility to develop such
changes seems unpredictable as there are cases
with normal cardiac function even in presence of
ectopically located tumours found well inside the
heart chambers [14].

Occurrence of cardiomyopathy consequent to
the elevated level of catecholamines has been
noticed since 1907 [15]. Since then, several cases of
dilated and hypertrophic type of cardiomyopathy
have been reported in literature.

Endomyocardial biopsy and autopsy studies of
patients dying with pheochromocytoma have
revealed histopathological features mimicking
viral myocarditis. Gross examination of the heart
in such studies have revealed subendocardial and
intramyocardial haemorrhages [16]. Early lesions
are characterised by infiltration with neutrophils,
lymphocytes and histiocytes, with small haemor-
rhages and oedema. Later changes consist of focal
degeneration, myofibril necrosis and fibrosis. Elec-
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tronmicroscopically hypercontracted sarcomeres,
swollen mitochondria and endoplasmic reticulum
are observed [17].

Congestive heart failure associated with the car-
diomyopathy may present as acute pulmonary
oedema [7,18] or it may be mild and have insidious
onset. Such a manifestation has been reported
even in a patient as young as 12 years of age [4].
Elevated blood pressure may normalise in
presence of cardiac dysfunction [8].

Echocardiographic and gated blood pool study
after intravenous injection of *™Tc often show
dilatation of the four chambers and hypokinesia of
the ventricular walls especially at the apical region.
Such changes could also be localized with '''In
antimyosin antibody scan and SPECT (single pho-
ton emission computed tomography) imaging.
These reveal intense uptake at the cardiac apex
and diffuse uptake in the remaining position of the
left ventricle [6].

Patients presenting with acute cardiogenic pul-
monary oedema have significantly high mortality
[7]1. However, those presenting with slow onset
cardiac dysfunction can be successfully managed
preoperatively and intraoperatively even with ejec-
tion fraction as low as 16% [4].

Dr Goswami: Dr Tandon, could you please com-
ment on the pathogenesis of the catecholamine
cardiomyopathy?

Dr Tandon: The pathogenesis of catecholamine
induced cardiomyopathy is multifactorial. De-
pressed myocardial functions are caused by a com-
bination of down regulated beta receptors and a
net reduction in viable myofibres [19]. A possible
role for catecholamine induced vasospasm of the
coronary arteries at the periphery is supported by
the fact that the most prominent dysfunction is
observed at the apex of the heart [7,18]. In addi-
tion, excess catecholamines also induce increased
sarcolemmal membrane permeability and calcium
influx [20]. Excess calcium ion has a direct toxic
effect on myocytes leading to necrosis. Reperfu-
sion injury mediated by free oxygen radicals may
occur following vasospasm induced ischemia [21].
Lastly, oxidised intermediate products of catechol-
amines such as adrenochrome [22] may also injure
the myocardium.

Dr Kachupillai: Dr Goswami, could you please

review the preoperative management of the
patients with pheochromocytoma especially in a
setting of catecholamine cardiomyopathy?

Dr Goswami: Management of these patients
involves stabilising congestive heart failure, im-
proving cardiac dysfunction and finally putting
them on adrenergic blockade. Adrenergic block-
ade could be with alpha adrenergic blockers alone
or a combination of alpha and beta blockers.

Congestive heart failure is managed by diuretics
and digoxin therapy in the usual dosages [4,8].
These drugs are continued in the post-operative
period also. No increase in the incidence of
arrhythmias has been observed with these drugs.
Normotensive patients with dilated cardiomyo-
pathy may demonstrate a hypertensive response
after successful management of the congestive
state [8].

In an effort to improve cardiac function
preoperatively, treatment with a tyrosine hydroxy-
lase inhibitor such as metyrosine has been reported
in such patients [4]. Though such treatment im-
proves ejection fraction and reduces circulating
catecholamine levels, troublesome side-effects
such as oculogyric crises and nephrolithiasis are
the limiting factors.

Once the congestive heart failure is stabilised,
the patient is usually put on phenoxybenzamine or
prazosin, and betablocker is added under careful
supervision [6,8].

Dr B. Singh: Dr Tandon, could you please let us
know the management undertaken in the
presented case?

Dr Tandon: In this patient congestive heart fail-
ure was managed with furosemide 20 mg i.v. twice
daily and digoxin 0.25 mg once a day orally (5/7
days). Mild hypertension was treated with nife-
dipine. Angiotensin converting enzyme inhibitors
were avoided in view of mild renal dysfunction.
The patient had marked diuresis of 5 1 over a
period of 5 days. However, ejection fraction re-
mained unchanged at 35%. Under careful blood
pressure monitoring, tablet prazosin was substi-
tuted for nifedipine. Dose of the prazosin was built
up to 1 mg twice daily over a period of 1 week.

Patient was referred for surgery 4 weeks after
admission. The right adrenal gland containing the
tumour was completely resected. An encapsulated
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mass weighing 20 g was found with areas of central
necrosis. Microscopic examination confirmed the
diagnosis of pheochromocytoma. Post-oper-
atively, blood pressure normalised and all drugs
except digoxin were withdrawn. One month post-
operatively, the patient’s impaired kidney function
normalised completely. Repeat measurement of
24-h urinary catecholamine (HPLC) revealed
values within the normal range (30 ug/g
creatinine).

The patient’s general well-being improved.
However, his neurological deficit persisted. Repeat
chest X-ray continued to show an enlarged heart
albeit without any perihilar pulmonary conges-
tion. Repeat echocardiography showed an un-
changed ejection fraction of 35%. The patient was
discharged with advise for monthly follow-up.

Dr Goswami: Dr Kochupillai, what prognosis
would you like to give to this patient with regard
to the cardiac function?

Dr Kochupillai: In only four of the reported
cases of pheochromocytoma with dilated cardio-
myopathy, cardiac function has been evaluated
before and after surgery. All four reported com-
plete normalisation of cardiac size and ejection
fraction after 6, 8, 12 and 18 months respectively
[2,4,18,23]. On the basis of these reports it can be
said that catecholamine cardiomyopathy is a
potentially reversible condition, although recovery
is gradual.
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