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Case reports

Transient shock and myocardial impairment caused
by phaeochromocytoma crisis

T R D SHAW, P RAFFERTY, G W TAIT

From the Department of Cardiology, Western General Hospital, Edinburgh

SUMMARY A patient admitted to hospital after injury to the abdomen was found to have transient
hypertension which was followed by profound hypotension. ST elevation developed and exten-
sive myocardial akinesia was seen at echocardiography, but coronary angiograms at this stage
were normal. After treatment with intravenous fluids and dopamine he progressively recovered
normal cardiac function. A partly necrotic catecholamine secreting tumour was later removed
from the abdomen and it is likely that a kick to the abdomen had damaged the tumour and the

consequent release of catecholamine had triggered a phaeochromocytoma crisis.

Phaeochromocytomas can produce hypotension as
well as hypertension, particularly when there has
been a sudden release of catecholamines.' In these
circumstances the heart may show evidence of
myocardial impairment, so-called catecholamine
myocarditis. We describe a patient who developed
these features after a kick to the abdomen.

Case report

A 41 year old man was admitted because of abdomi-
nal pain after an assault in which he had been kicked
in the abdomen and chest. He had generalised
abdominal tenderness and haematuria. The results
of an urgent Gastrografin meal and intravenous uro-
gram were normal, but ultrasound showed a mass
adjacent to the head of the pancreas; this was
interpreted as a retroperitoneal haematoma. His
pulse was initially regular at 80 beats per minute and
there were no abnormal cardiac signs. Blood
pressure at admission was 190/110mm Hg, rising at
nine hours later to 240/160. He was given an intra-
venous dose of hydralazine and the blood pressure
settled at 160/100mmHg. The chest x ray film and
electrocardiogram were normal.

Forty eight hours after admission signs of low
cardiac output developed, but the patient did not
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have breathlessness or chest pain. The jugular
venous pressure was not visible. His pulse was 120
beats per minute and blood pressure was
100/60mm Hg, falling one hour later to
60/unrecordable, with no pulsus paradoxus. There
was a loud gallop rhythm. The electrocardiogram
now showed considerable ST elevation (fig la). A
cross sectional echocardiogram showed akinesia of
all areas of the left ventricle except the basal seg-
ments. Plasma lactic dehydrogenase concentration
reached 4644 U/I (normal 72-395 U/1). After admin-
istration of intravenous plasma protein derivative,
saline, and dopamine his extremities became warm
and his blood pressure rose to 150/90mm Hg.
On the fourth day after admission the patient

started to vomit and his blood pressure became
unrecordable. He was cold, clammy, and sweating
profusely. A chest x ray film showed slight pul-
monary congestion. Dopamine infused at a higher
rate than the previous infusion increased the blood
pressure, which fluctuated between 180/70 and
65/unrecordablemm Hg, while heart rate varied
between 80 and 130 beats per minute. Considerable
ST elevation (5 mm) persisted without development
of Q waves. To establish whether the heart showed
evidence of traumatic damage the patient underwent
cardiac catheterisation. Initial aortic and left ven-
tricular pressures were 55/40 and 55/0-4mm Hg.
One and a half litres of plasma protein derivative and
500 ml of saline were infused intravenously over 20
minutes. The aortic and left ventricular pressures
rose to 160/95 and 160/10-35 mmHg. Right atrial
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Fig 1 (a) Electrocardiograms recorded three days, six weeks, andfive months after admission. (b) M mode
echocardiogram tracesfrom mitral, papillary muscle, and apical levels of the left ventricle recordedfive months after
admission.

pressure was then 15/7 and pulmonary artery pres-

sure 63/35mm Hg. A left ventricular angiogram
showed hyperkinesis of the basal segments and the
remaining areas of myocardium were akinetic (fig 2).
The aortic root and the left and right coronary arte-
ries, including their distal branches, appeared
entirely normal (fig 2). Two litres of plasma protein
derivative and one litre of saline were given over-

night and pulse and blood pressure remained stable.
Next day the patient showed transient confusion,

agitation, and aggression but remained hae-
modynamically stable.
On day 6 after admission the patient was symptom

free and had no abnormal abdominal signs. His
pulse and blood pressure were normal. The electro-
cardiogram showed 1-2mm ST elevation in the
chest leads with T wave inversion in V2-V6. The
echocardiogram now showed only mild hypokinesia.
Ultrasound examination of the upper abdomen sug-
gested slight reduction in the size of the retro-
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Fig 2 (a) Left ventricular angiogram at end diastole (30' right anterwor oblique view) (b) left ventricular
angiogram at end systole, (c) left coronary angiogram, and (d) right coronary angiogram.

peritoneal mass.
Over the next two weeks the patient continued to

feel well. He was mobilised slowly because his elec-
trocardiogram showed very deep (15 mm) sym-
metrical T wave inversion in the chest leads, but no
arrhythmias had appeared at any stage and he
remained normotensive.
At outpatient review six weeks after admission he

was in sinus rhythm at 58 beats per minute and had
a blood pressure of 122/78 mmHg. There were no
abnormal cardiac signs. An echocardiogram showed
normal myocardial contraction but the electro-
cardiogram still showed deep T wave inversion
(fig la). Ultrasound examination of the upper abdo-
men showed persistence of the retroperitoneal mass.
Computed tomography of the abdomen showed a
mass that lay anteromedial to the right kidney and
inferior to the head of the pancreas. Both adrenal
glands appeared normal. An 13I-metaiodobenzyl
guanidine isotope scan did not show any uptake at
the site of the mass. Three 24 hour urine collections,
however, showed an increase in urinary concen-
trations of conjugated metanephrines (5-6, 3-6, and
7.4 pmol/l; reference range 0-3.umol/1). Three 24
hour urine collections for metanephrine estimation

had been made during the first week of admission;
however, conjugated metanephrines could not be
measured in these collections because substances
that interfered with the assay were present and could
not be removed.
A 3 cm hard circumscribed mass was removed at

operation. During operation the blood pressure rose
to 230/130mmHg; this was controlled by intra-
venous labetolol. Transient agitation and aggression
occurred two days after operation. The cut surface
of the tumour was yellow with a necrotic centre and
in formalin it turned dark brown. Light microscopy
showed extensive central necrosis with peripheral
areas of viable chromaffin cells. Electron microscopy
confirmed the presence of membrane-bound
secretory granules.

After operation the patient was physically well but
he still had intermittent psychiatric symptoms.
Urinary metanephrine concentration returned to
normal. Five months after admission the T wave
inversion of the electrocardiogram had disappeared
(fig la). An echocardiogram confirmed a return to
normal left ventricular contraction in all segments
(fig lb).
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Discussion

This patient had a phaeochromocytoma crisis with a
short hypertensive phase and a longer hypotensive
phase. It may seem paradoxical that a low blood
pressure can complicate a phaeochromocytoma but
orthostatic hypotension is often seen in phaeo-
chromocytoma patients who have hypertension
when supine. Severe hypotension can be precip-
itated by induction of anaesthesia or by operation.'
Blood volume is reduced in these cases and this is
thought to be the result of a high sympathetic tone2
or a state of autonomic dysfunction simulating
ganglionic block.3 A decrease in adrenocortical
hormone has also been suggested as a factor.4 With-
drawal of high catecholamine concentrations by
removal of a phaeochromocytoma can also induce a
severe hypotension which is associated with low
intracardiac filling pressures.' Maintaining an ade-
quate blood volume is therefore important in the
perioperative management of phaeochromocytomas.
Patients may also present in a hypotensive crisis.'
Hypotension is an ominous sign when phae-
ochromocytoma is present. Van Vliet et al found that
eight of 11 deaths followed a period of hypotension.6
In our patient severe hypotension developed 48
hours after admission. It responded to large doses of
intravenous fluids and dopamine.
The hypotension with phaeochromocytoma may

be aggravated by myocardial impairment caused by
high circulating catecholamine concentrations. The
ability of adrenal extracts to create myocardial dam-
age has been studied since the beginning of the cen-
tury.7 Van Vliet et al examined the myocardial
structure in 26 necropsy cases with phae-
ochromocytoma.6 Fifteen showed evidence of
"active catecholamine myocarditis", the histological
features of which were (a) focal degeneration and
necrosis of myocardial fibres, (b) foci of
inflammatory cells, (c) a diffuse oedema, and (d) an
increase in fibrous tissue. Oedematous thickening of
the small and medium sized arteries with partial
fibrous replacement of the smooth muscle of the
media was seen in a few of these cases. Most (24/26)
showed left ventricular hypertrophy. Similar
findings have been found in animals given nor-
adrenaline or adrenaline and in patients receiving
catecholamine treatment.7 The clinical features of
these abnormalities take various forms. In stable
patients, cardiomegaly, electrocardiographic evi-
dence of left ventricular hypertrophy, and T wave
inversion are common.68 Atrial and ventricular
arrhythmias may occur. Phaeochromocytomas occa-
sionally can be present in patients with normal blood
pressure but with features of a chronic congestive
cardiomyopathy that improves with removal of the

tumour.6 9 10 More dramatically, the patient may
present with electrocardiographic evidence of ST
elevation and deep symmetrical T wave inversion
that resembles myocardial infarction.689 11-15 The
myocardium can subsequently return to normal"3
but aneurysm formation (with normal coronary arte-
ries) has also been reported.'5 In our patient exten-
sive left ventricular akinesia was shown by echo-
cardiography and angiography for over 24 hours but
normal contraction subsequently retumed. The
metabolic basis for such prolonged but temporary
myocardial impairment is unclear. No coronary
artery spasm was seen at this stage although ST seg-
ment elevation was present.
This patient's management was also complicated

by acute psychiatric abnormality. An association
between phaeochromocytoma and abnormal
psychological states has been reported else-
where.'6 - 18

After recovery, our patient remained nor-
motensive but had raised 24 hour urinary concen-
trations of metanephrine. A catecholamine secreting
tumour with extensive necrosis was subsequently
removed from the para-aortic area. Approximately
10% of phaeochromocytomas lie outside the adrenal
glands.' The mass had initially been attributed to a
retroperitoneal haematoma caused by the kicks to
his abdomen. In three collections of urine for meta-
nephrine assay during his first week of admission
there was interference by unknown substances.
Dopamine and other drugs had been given during
that period. Stress and drugs can affect urinary
metanephrine results and it is possible that
necrosis of the tumour had released precursors
and metabolites of catecholamines. An
131I-metaiodobenzylguanidine scan has been useful
for localising phaeochromocytomas but was negative
in this case.'9

External pressure, even from bending, can cause
release of catecholamines from phaeochromo-
cytoma' and severe necrosis or haemorrhage within
a phaeochromocytoma has been shown to produce
shock.2022 We believe that a kick to this patient's
abdomen caused tumour necrosis and a massive
release of catecholamines which led to his initial
hypertension and the subsequent hypotension and
myocardial impairment.

We thank Dr D B Horn and Dr J N Webb for their
help.
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