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Neurogenic Myocardial Stunning Caused
by Glioblastoma: A Case Report

Mahdi Ziaei Nafchi, Michal Padour
Kardiocentrum Nemocnice Karlovy Vary

Neurogenic myocardial stunning or stress-induced cardiomyopathy is a reversible form of cardiomyopathy accompanying
a variety of neurological conditions, occurring more often in elderly women. Even though the underlying pathophysioloy is
not yet fully understood, increased sympathetic activity secondary to emotional or physical stress is believed to be the trigger
of myocardial injury. This case report presents an 80-year-old woman with an undiagnosed primary brain tumor, manifesting
as heart failure due to transient left ventricle dysfunction. Angiography excluded coronary artery obstruction. The extent of
myocardium involved did not correspond to a particular coronary artery distribution. She was treated in accordance with heart
failure guidelines and made a full recovery within a week.
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Neurogenni omraceni myokardu zplisobené glioblastomem - kazuistika

Neurogenni omraceni myokardu neboli stresova kardiomyopatie je reverzibilni forma kardiomyopatie doprovazejici celou fadu
neurologickych stav(, pficemz ¢astéji se vyskytuje u starSich Zen. Ackoliv patofyziologie, kterd je podkladem, neni stale pIné
objasnéna, ma se za to, ze spoustéem poskozeni myokardu je zvysena aktivita sympatiku v disledku emocniho nebo fyzického
stresu. Kazuistika popisuje 80letou Zenu s nediagnostikovanym primarnim nadorem mozku, manifestovanym jako srdecni selhani
v dtsledku tranzitorni dysfunkce levé komory. Angiografie vyloucila obstrukci koronarnich tepen. Rozsah postizeného myokar-
du neodpovidal konkrétni distribuci koronarnich tepen. Pacientka byla lIé¢ena v souladu s pokyny pro lé¢bu srde¢niho selhani
a béhem jednoho tydne se pIné uzdravila.

Kli¢ova slova: kardiomyopatie, glioblastom, ventrikulografie, echokardiografie.

Introduction

Neurogenic stunning of the myocardium
is a relatively rare form of cardiomyopathy, with
a good prognosis. Up to 71% of the affected
population are women (1). This reversible disease
commonly presents as heart failure with pul-
monary edema, and electrocardiogram (ECG)
abnormalities mimicking myocardial infarction.
Life-threatening arrhythmias can occur. In se-
vere cases cardiogenic shock may be present.
Emotional or physical stress leading to an increase
in sympathetic stimulation of the myocardium is
considered to be the cause of cardiac injury. The
precise mechanism underlying the association

between the sympathetic surge and myocardial
stunning is unknown, however three hypotheses
have been suggested. One possibility is multi-ve-
ssel coronary artery spasm leading to ischemia
with increased sympathetic tone causing vaso-
constriction in the absence of coronary disease.
Another option is sympathetically mediated
microcirculatory dysfunction and microvascu-
lar spasm leading to abnormal coronary flow.
The third possible mechanism is direct injury of
cardiomyocytes. In the later high catecholamine
levels encourage influx of extracellular calcium
by increasing intracellular cyclic adenosine mo-
nophosphate (c-AMP), with the calcium overload

decreasing myocyte viability. In animal models
catecholamines can cause calcium overload and
myocardial injury by interfering with sodium and
calcium transporters through oxygen-derived
free radicals. At the histological level, a distinct
pattern of catecholamine induced myocardial
damage is observed. There is contraction-band
necrosis, characterized by hypercontracted sarco-
meres and dense eosinophilic transverse bands,
with an interstitial mononuclear inflammatory
response in contrast to the polymorphonuclear
inflammation seen with myocardial infarction (2).

A variety of central nervous system (CNS)
events have been associated with this syndrome
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Figure 1. Ventriculography illustrating the left ventricle during systole (A), and diastole (B)

including subdural, subarachnoidal and intra-

cranial hemorrhage as well as spinal cord and
brain injuries, status epilepticus, etc. (3). The left
ventricular systolic dysfunction which usually
develops within the first 2 days after a neurolo-
gic event (1), does not correspond to a specific
coronary artery distribution and in general re-
solves within a few days to weeks (4). Diagnosis
is based on left ventricle dysfunction in the ab-
sence of coronary artery obstruction, very often
diagnosed during cardiac catheterization for
suspected myocardial infarction. Treatment is
consistent with that of heart failure, including

Figure 2. Coronarografie illustrating the left (A) and right (B) coronary arteries

L}

beta blockers, angiotensin converting enzyme
inhibitors and diuretics. Although there is little
evidence on long-term therapy, treatment with
beta blockers can be continued to help prevent
recurrence by reducing the effects of adrenaline
and other stress hormones (4, 5).

Case description

An 80-year-old woman, who had undergo-
ne right shoulder disarticulation for chondrosar-
coma, was admitted to the Coronary Care Unit
shortly after midnight for evaluation of chest
pain and dyspnoe. She had experienced sudden
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weakness and shortness of breath accompanied
by crushing pain in the precordium as well as
paresthesia and tremor in the absent limb prior
to admission. On physical examination she was
pale in appearance, orthopnoic and tachypnoic
with a respiratory rate of 24 breaths per minute,
pulse oximetry revealed an oxygen saturation of
90 %, fine insipratory crackles were present on
the bases of the lungs. Her blood pressure was
90/60 mmHg; she had a fast and regular heart
without murmurs. Apart from the missing right
upper limb there were no other abnormalities.
There was no jugular vein distention or ankle
edema. ECG showed sinus tachycardia of 120/
min., slight ST-segment elevation could be seen
in leads V2-4 and Q waves in leads V1-4, but no
contralateral ST depression was present. Mild
cardiomegaly without significant pulmonary
congestion was observed on her chest X-ray.
Lab results showed a high-sensitivity troponin
T of 109 ng/I on admission, with a peak of 421
ng/l the following day (normal range 0-14 ng/l),
and a white blood cell count of 22.8x10/9/I. NT-
proBNP level at admission was low (162 ng/l)
despite obvious heart failure, however it was
assessed early after the onset of symptoms
and we believe that the peak level would have
been much higher if another assessment was
obtained with enough delay from the onset (in
our facility limited to twice annually per patient).
Serum electrolytes were normal. Heart failure
treatment was started with intravenous furo-
semide, to which the patient responded well,
with rapid regression of dyspnoe over night.
The following morning cardiac catheterization
was performed. Left ventriculography revealed
akinesia of the apical two thirds of the left ven-
tricle (Figure 1).

However, coronary angiogram showed no
organic stenosis or vasospasm of the epicardial
coronary arteries (Figure 2). On echocardiogra-
phy, in accordance with ventriculography, the-
re was severe hypokinesia of the left ventricle
except for the basal segments, no other major
abnormalities were found. Magnetic resonance
imaging was planed initially, but was conside-
red unnecessary as the diagnosis became clear
during her stay.

Later that evening a convulsive state was
observed, starting in the right lower extremity
with deviation of the head and the eyes to the
left, later on extending to the left-sided extremi-
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ties. Diazepam was administered intravenously
which lead to relieve. The patient was examined
by a neurologist, during which the convulsions
reoccurred. She admitted experiencing two si-
milar attacks prior to admission. The neurologist
confirmed a focal right-sided epileptical fit with
secondary generalization. Computed tomogra-
phy (CT) revealed an abnormal mass in the left
parietal lobe suspicious of metastasis or prima-
ry brain tumor (Figure 3A). The following day
magnetic resonance imaging (MRI) confirmed
the presence of a glioblastoma (Figure 3B). The
patient was transferred to the neurological ward
and consequently to a neurosurgical facility for
surgery. Echocardiography performed prior to
surgery (a week after the initial assessment)
documented normal ventricular motion and
systolic function.
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Conclusions

Considering the facts that glioblastoma is
arare primary brain tumor and that neurogenic
stunning of the myocardium itself is not so com-
mon, makes the combination of both a distinct
clinical entity.

Acute heart failure accompanying various
neurologic events has been known for over
a century; in 1908 Shanahan described neuro-
genic pulmonary edema (6). Later on, ECG ab-
normalities, including ST-T-segment changes, QT
prolongation, U waves, and various arrhythmias
were discovered virtually in all patients with
subarachnoidal hemorrhage (SAH) and in many
patients with other neurologic events (7).

In an analysis published in 2011, Maya
Guglin MD and Irina Novotorova MD compa-

rred neurogenic stunned myocardium with
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The patient in this case study was trea-
ted according to heart failure guidelines and
made a full recovery within a week from the
cardiological point of view, with her overall
prognosis remaining poor because of ma-
lignancy.

Despite modern and advanced medical
technology, obtaining detailed personal anam-
nesis remains the main key to an early and co-
rrect diagnosis.
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Praktické rady pro lékare a zdravotniky
Publikace obsahuje souhrn praktickych rad, jak fesit problémové situace, na co si dat pozor a ¢eho se vyvarovat v bézné
|ékafské praxi, pfi fizeni zdravotnického zafizeni nebo provozovani soukromé Iékafské praxe. Mdze poslouzit i dalsim zdra-
votnickym profesim — klinickym psychologtm, klinickym logopedlm, fyzioterapeutlm, zdravotnickym zéchrandfdm,
porodnfm asistentkdm a zdravotnim sestram.

Na rozdil od odbornych publikaci a ¢lankd i komentédtd k zakonlm, kde vyklad ¢ komentdr casto konci tam, kde za¢ing
skutecny problém, je zde nabidnuto fedeni. Resent i takového problému, ktery je ,na hrané” a mohou na néj byt rozdiing
pravni ndzory. Autor se i v téchto sloZitych a nejasnych situacich snazi hledat takova feSeni a davat takové rady, které
v praxi obstoji, napf. pfed soudem, a budou prospésné pro |ékare a dalsi zdravotniky.
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