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CASE REPORT

Abnormal electrocardiogram in a patient with amyotrophic
lateral sclerosis mimicking myocardial ischaemia
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tion has also been reported. We present an 84-year-old
female with no documented history of heart disease,
who was admitted with negative T waves in the elec-
trocardiogram precordial leads mimicking myocardial INTRODUCTION
ischaemia. No other abnormalities were shown in the
rest of the cardiologic evaluation, suggesting autonomic ) . ‘
nervous system dysfunction. A neurophysiological study neurodegenerative disease caused by degeneration of the
demonstrated acute and chronic denervation in mul- first and second motoneurons. Recent advances indicate
tiple muscles with normal nerve conduction studies, ~ heterogeneity in phenotype, pathological substrate and
confirming ALS diagnosis. Previous studies have shown  genetic predisposition, suggesting that ALS should be
that subclinical sympathetic hyperfunction and para- considered a syndrome rather than a single disease entity.
sympathetic hypofunction might result in cardiovascular ~ Therefore, the clinical presentation and progression of
dysfunction in ALS patients. It is important to detect ALS may vary considerably. Cognitive and behavioural
disturbances of autonomic cardiac control because this ~ impairment is a frequent feature of ALS but other non-
dysfunction may influence survival and quality of life, motor clinical features, such as autonomic nervous
leading to a decrease in life expectancy in ALS patients.  system (ANS) dysfunction, are underreported™”. The

Amyotrophic lateral sclerosis (ALS) is an idiopathic, fatal
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affection of the ANS in ALS, as part of a complex de-
generative process, has an increasing evidence and it is
postulated that ALS patients develop dysautonomic dys-
function that may involve the heart™.

Herein, we report an ALS patient with both negative
T waves on the electrocardiogram (ECG) and no data of
underlying coronary disease, supporting ANS dysfunc-

tion in ALS.

CASE REPORT

An 84-year-old female with no history of heart disease
was referred to our hospital because of chest pain, dys-

pnoea and abnormal ECG showing negative T waves in
precordial leads V2-V6 and 1, aVL (Figure 1). Initially,
the patient had been admitted to a different hospital due
to chest pain and progressive dyspnoea. While perform-
ing an clectromyogram, an episode of shortness of
breath, rales on auscultation and desaturation was docu-
mented. A chest radiograph was performed suggesting
cardiac failure and an ECG showed anterior and lateral
subepicardial ischaemia. Diagnostic of acute coronary
syndrome was done and the patient was transferred to
our Hospital.

The patient had a diagnosis of hypertension made
several years before, being under enalapril treatment since
then. No other treatments had ever been prescribed.
There was no history of myocardial infarction, myocat-
ditis, cardiomyopathy, pericarditis, hyper- or hypothyroid-
ism or calcium metabolism disturbances. An ECG per-
formed 10 years ago showed no abnormalities (Figure 2);

Baishidenge ~ WJCC | www.wjgnet.com

212

Figure 1 Resting 12-lead electrocardiogram showing nega-
tive T waves in precordial leads I, aVL, V2-V6.

Figure 2 Normal 12-lead electrocardiogram performed in
2002.

no other ECGs were performed before this episode. The
patient was feeling well until six months ago, when she
started experiencing painless and progressive weakness
in her left hand. During the following weeks, weakness
progressed to proximal and distal muscles in both upper
limbs.

Neurological examination showed a normal mental
status. Her speech was dysarthric, no facial paresis was
noted but mild lingual weakness was observed. The vi-
sual fields were intact and ocular movements were full
and smooth. Asymmetric muscle weakness and atrophy,
involving the upper extremities, were present with severe
atrophy of the left hand muscles. Mild proximal paresis
was observed in both lower limbs. Fasciculations were
noted in the tongue, upper, and lower extremities. Deep-
tendon reflexes were brisk and there were bilateral ankle
clonus. There was jaw hyperreflexia. Plantar responses
wete extensot. There wetre no sensory deficits. Bowel and
bladder function remained normal. Complete blood cell
count was normal, as were electrolyte, Troponin T, cre-
atine kinase, creatinine, fasting plasma glucose and hae-
moglobin Alc concentrations. Liver function and thyroid
function studies yielded normal results. A brain CT scan
depicted no abnormalities and a cervical MRI showed no
abnormal findings at the spinal cord or the nerve roots.
A neurophysiological study demonstrated acute and on-
going chronic partial denervation in multiple muscles of
bulbar region and both upper and lower extremities with
normal nerve conduction studies. The diagnosis of de-
finitive ALS was made according to the Awaji—Shima cti-
teria¥. Echocardiography showed 16 mm left ventricular
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symmetrical hypertrophy with normal wall motion and a
coronary angiography showed no significant anomalies
(Figure 3). The patient suffered a progressive respiratory
failure and she died four days after hospital admission.

DISCUSSION

There is well known that various central nervous system
disorders can cause ECG abnormalities that mimic coro-
nary syndromes including S-T' elevation, T wave inver-
sion and Q-T prolongation. These findings have been
well described in relation with subarachnoid or subdural
haematomas. Central o peripheral autonomic dysfunction
has been also described in patient with Parkinson’s dis-
ease, multiple system atrophy or Guillain-Barré syndrome
which increases the risk for arrhythmias, therefore, ECG
monitoring is essential,

The impact of ALS on the cardiovascular system is
well known. Several studies have shown that subclinical
sympathetic hyperfunction and parasympathetic hypo-
function might result in cardiovascular dysfunction in
ALS patients®"". There are very few reports describing
the ECG characteristics in relation with this pathol-
ogy. ECG alterations in ALS have been presented as a
pseudo-ischaemic pattern, however a pseudo-myocardial
infarction pattern has also been described" ™. Moreover,
an elevated Troponin T levels in a patient with ALS with-
out underlying ischaemic cardiopathy has been reported
as a consequence of hypoxic respiratory failure or as
immune-mediated myocardial injury secondary to ALS"™,

In ALS, involvement of sympathetic neurons has
been associated with neuron degeneration in the intet-
mediolateral nucleus of the upper thoracic spinal cord,
causing subclinical findings such as reduction in noctur-
nal blood pressure and loss of correlation between blood
pressure and heart rate. In a study analyzing changes
in the corrected QT interval (QTc) and QTc dispet-
sion, ECG showed that both the average QTc and QTc
dispersion was significantly higher in patients with ALS
supporting sympathetic disturbances in this motoneuron
disease’®. Furthermore, Pavlovic e a/”, studied the cat-
diovascular autonomic control in 55 patients with ALS
and compared it with 30 healthy controls. They found
that patients with ALS have a significantly higher degree
of both sympathetic and parasympathetic dysfunction
with relative sympathetic predominance compared with
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Figure 3 Coronary angiogram showed normal
coronary arteries. A: left coronary arteries; B:
right coronary artery.

controls. Disturbances of autonomic cardiac control in
ALS patients may influence survival and quality of life
predisposing to hypertensive crisis, sudden cardiac death,
and cardiovascular collapse, all leading to a decrease in
life expectancyp’w’m. In addition, recent studies have
established the contribution of neuronal ion channel dys-
function to the pathophysiology of ALS, mainly Na" and
K" channels; moreover, the modulation of ion channel
function has been proposed as the mechanism by which
riluzole exerts the neuroprotective effects in ALS!,
Based on ion channels dysfunction implicated in heart
disease, it could also be argued that ECG changes in ALS
patients may be related with ion channel dysfunction"”
We present an ALS patient with an ECG showing
negative T waves in precordial leads mimicking myocar-
dial ischaemia. Complementary tests ruled out systemic
and cardiologic causes that might have been associated
with these ECG disturbances; therefore, an associa-
tion between the pseudo-ischaemic ECG and ALS was
suspected. The undetlying mechanism of these abnot-
malities in the ECG must be addressed although ANS
dysfunction has been proposed. Unfortunately, neither
a baseline ECG nor a follow-up ECG after the acute
episode were performed and the only previous ECG was
done 10 years before. However, we cannot completely
rule out that other underlying processes not covered by
our investigations were the cause. In conclusion, it is im-
portant to detect disturbances of autonomic cardiac dys-
function in ALS patients to avoid sudden death or other
conditions leading to a decrease in life expectancy.

COMMENTS

Case characteristics

An 84-year-old female with a diagnosis of amyotrophic lateral sclerosis (ALS)
presented with negative T waves in the electrocardiogram (ECG) mimicking
myocardial ischaemia.

Clinical diagnosis

The patient exhibited classical clinical features of ALS and an ECG showed
negative T waves in precordial leads |, aVL and V2-V6.

Differential diagnosis

Differential diagnosis included myocardial infarction or ischaemia, myocarditis,
cardiomyopathy, pericarditis, hyper- or hypothyroidism or calcium metabolism
disturbances.

Laboratory diagnosis

A neurophysiological study demonstrated acute and ongoing chronic partial
denervation in multiple muscles of bulbar region and both upper and lower ex-
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tremities with normal nerve conduction studies.

Imaging diagnosis

The cardiologic studies including echocardiogram and coronary angiography
were normal.

Treatment

The patient did not receive any treatment and she died in a few days.
Related reports

A literature search revealed only a few cases of abnormal ECG in patients with
ALS mimicking myocardial ischaemia or infarct.

Term explanation

The Awaji-Shima criteria in the diagnosis of ALS were proposed in 2008 to en-
able earlier diagnosis of ALS to obviate diagnostic delay and to promote earlier
entry into clinical trials.

Experiences and lessons

The affection of the autonomic nervous system in ALS has increasing evidence
and it is postulated that ALS patients develop dysautonomic dysfunction that
may involve the heart

Peer review

This is a well-written, interesting case report with good images.
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