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KEYWORDS Summary A 57-year-old female patient, who was initially suspected to have
Neurogenic myocardial subarachnoid hemorrhage, was admitted to our hospital. She experienced severe
stunning; dyspnea and chest pain owing to pneumonia on the fourth admission day.

Electrocardiography showed ST-segment elevation in leads V, through Vs, and
echocardiography revealed hypokinetic left ventricular wall motion. No stenosis was
found in the coronary arteries by urgent coronary angiography. However, left ven-
triculography revealed that the basal and apical areas were hyperkinetic and the
mid portion was akinetic. After a month, left ventricular wall motion was improved
and coronary artery spasm provocation tests were negative. Although the clinical
course of this patient was similar to that of neurogenic myocardial stunning, the
shape of her left ventricle was not typical.

© 2008 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights
reserved.
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Introduction

Neurogenic myocardial stunning and takotsubo
cardiomyopathy are myocardial disorders char-
acterized by acute myocardial infarction-like
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electrocardiography (ECG) changes and transient
regional hypokinesis of the left ventricular wall.
In this condition, left ventricular wall dyskinesis
is not consistent with the coronary artery distribu-
tion, and hypokinesis is limited to the apical region
[1—3]. This report presents a case of a probable
variation of neurogenic myocardial stunning, which
showed a clinical course similar to that of takot-
subo cardiomyopathy but hyperkinesis in the basal
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and apical areas and akinesis in the middle of the
left ventricle.

Case report

A 57-year-old female underwent emergency exam-
ination at the Department of Neurosurgery of our
hospital with a primary symptom of headache in
June 2005. As head computed tomography sug-
gested subarachnoid hemorrhage (Fig. 1), the
patient was admitted on the same day. The next
day, coil embolization and ventricular drainage
were performed under general anesthesia. The
subsequent course was uneventful, but hypoxia,
probably due to aspiration pneumonia, occurred on
the 4th hospital day, and artificial ventilation was
performed again. After re-intubation, ECG showed
marked ST-segment elevation in leads V,_5 com-
pared with the trace on admission (Fig. 2A and

B), and echocardiography revealed circumferen- Figure 1 Computed tomography scan of the head.
tial hypokinesis in the middle of the left ventricle

Figure 2 Time course of electrocardiography. (A) Electrocardiography on admission. (B) Electrocardiography at onset
showing ST elevation in V,_5. (C) Electrocardiography 7 days after the onset showing ST improvement and negative T.
(D) Electrocardiography 2 months after the onset showing normalization, except for negative T wave in V.
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Figure 3 Echocardiography. (A) In the acute phase, left ventricular ballooning was observed in the mid portion as
shown by ventriculography. The basal and the apical areas were hyperkinetic (end-diastolic dimension: 50 mm, end-
systolic dimension: 42 mm, ejection fraction: 32%). (B) After 2 months, the left ventricular dysfunction had almost
recovered (end-diastolic dimension: 38 mm, end-systolic dimension: 24 mm, ejection fraction: 56%).

(Fig. 3A). In consideration of the possibility of
acute myocardial infarction, emergency cardiac
catheterization was performed. Coronary angiog-
raphy showed no significant stenosis in the left
or right coronary artery (Fig. 4). Left ventricu-
lography revealed akinesis in the middle of the
left ventricle and hyperkinesis of the basal and
apical regions (Fig. 5A). The maximum creatinine
kinase level was not increased, at 179U/, but the
brain natriuretic peptide level was 1475 pg/ml, and

the plasma noradrenaline level was 1304 pg/ml,
at the onset, showing marked increases (Fig. 6).
Conservative treatment for heart failure was per-
formed, followed by an uneventful course. ECG
on the 7th hospital day showed alleviation of ST-
segment elevation noted in precordial leads and
the negative conversion of T-waves (Fig. 2C), and
these T-waves normalized on the 60th hospital day
(Fig. 2D). When cardiac catheterization was per-
formed again after about a month, the wall motion
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Figure 4 Coronary angiography. Coronary angiography showed normal left coronary artery (A) and normal right

coronary artery (B).

abnormality in the middle of the left ventricle
observed in the acute period by left ventriculog-
raphy was reduced (Fig. 5B). The coronary spasm
provocation test using acetylcholine under coro-
nary angiography was performed simultaneously,
but no spasm was induced (Fig. 7). On echocar-

diography at discharge, the left ventricular wall
motion had nearly normalized, and the left ven-
tricular ejection fraction was 56%. No decrease in
wall thickness or increase in echo signals such as
those observed in ischemic heart disease was noted
(Fig. 3B). The patient was transferred to another

Diastole Systole
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Systole

Figure 5 Left ventriculography. (A) In the acute phase, left ventriculography revealed that the basal and the apical
areas were hyperkinetic and the mid portion was akinetic. (B) After a month, left ventriculography revealed almost

normal contraction.
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Figure 6 Clinical course. The CK level reached 1791U/1
at onset and decreased. Contraction of the left ventri-
cle improved gradually. BNP, brain natriuretic peptide;
NA, noradrenaline; CRP, C-reactive protein; CK, creatine
kinase; EF, ejection fraction; CAG, coronary angiography.

hospital for neurosurgical rehabilitation in Septem-
ber 2005.

Discussion

Although the clinical course of this patient sug-
gested neurogenic myocardial stunning, the pattern
of left ventricular dyskinesis, i.e., akinesis in the
middle of the left ventricle and hyperkinesis in
the basal and apical regions, differed from that in
typical cases. Systolic morphological abnormalities
such as the inversed takotsubo type showing akine-
sis in the basal region and hyperkinesis in the apical
region [4] (chestnut type [5]) and the sandglass type
showing akinesis in the apical and basal regions and
hyperkinesis in the middle of the left ventricle [6]
have been reported sporadically as variations of
takotsubo cardiomyopathy.

The mechanism of the wall motion abnormalities
observed in this patient could not be determined.
Multi-vessel coronary spasms and an excess of cate-
cholamines have been suggested as possible causes
of takotsubo cardiomyopathy [7]. In this patient,
no significant stenosis of the coronary artery was
noted, and no spasm was induced in the coro-
nary spasm provocation test using acetylcholine. In
addition, akinesis of the middle of the left ventri-
cle could not be explained by the distribution of
the coronary artery. However, coronary vasospasm
was often unable to be induced by acethylcholine
or ergometrine after acute myocardial ischemia.
These results may not be always contradictory to
multi-vessel coronary spasms.

Concerning catecholamines, a state of Ca-
overloading in cells associated with increased cell
membrane permeability and the involvement of
free radicals and oxidative stress have been sug-
gested as mechanisms of myocardial disorders [8].
While the plasma catecholamine concentration was
abnormally high in this patient immediately after
the onset, the density of sympathetic nerve termi-
nals has been anatomically reported to be high in
the basal region and low in the apical region [9], and
myocardial disorders due to catecholamines alone
do not explain the wall motion abnormalities in this
patient. There may be individual variation in the
sympathetic innervation of the left ventricle, but
evaluation of this point was impossible, because we
did not perform cardiac radionuclide examinations
in this patient.

A similar hypothesis was discussed in a previ-
ous case report of pheochromocytoma [10]. In this
patient pheochromocytoma was ruled out due to
the symptom and abdominal ultrasound examina-
tion.

(B)

Figure 7 Spasm provocation test. Spasm provocation test did not show the severe vasoconstriction in the left coronary

artery (A) and right coronary artery (B).
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In the acute period of subarachnoid hemorrhage,
changes in ECG and clinical symptoms resem-
bling those of ischemic heart disease including
myocardial infarction are often observed [11—13].
A theory concerning the mechanism of these
changes that is widely supported is as follows:
Subarachnoid hemorrhage causes hemorrhage or
ischemia of the hypothalamus or its compression
due to brain edema, and, as the hypothalamus
is damaged, a large amount of endogenous cate-
cholamines is released and causes extensive spasms
of systemic peripheral blood vessels including the
coronary artery, resulting in ECG changes and
clinical symptoms resembling those of ischemic
heart disease [14—16]. In this patient, atypical
neurogenic myocardial stunning after subarach-
noid hemorrhage was suspected. However, atypical
takotsubo cardiomyopathy owing to physical or
mental stress might be related to this case.

The mechanism of such myocardial disorders
must be clarified by comparatively analyzing cases
showing various types of wall motion abnormalities.

This report presented a case of atypical neuro-
genic myocardial stunning presenting hyperkinesis
of the basal and apical regions and akinesis in the
middle of the left ventricle.
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