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Chest discomfort is the representative symptom of dangerous coronary artery disease (CAD), but rarely
occurs in patients with seizures. We treated a 74-year-old man with right mesial temporal lobe epilepsy
and amygdala enlargement, who was initially suspected of CAD and underwent repeated cardiac angiog-
raphy because of recurrent episodes of paroxysmal chest discomfort starting from 68 years old. He visited
an epileptologist and underwent long-term video electroencephalography monitoring (LTVEM), which
confirmed right temporal seizure onset during a habitual episodes of ‘‘chest discomfort,” stereotyped
movement of chest rubbing with the right hand, followed by impaired conscousness. Brain magnetic res-
onance imaging revealed right amygdala enlargement. The present case emphasizes the importance of
the wide range of symptoms, such as chest discomfort, which may associated with epielpsy and result
in a delayed diagnosis. LTVEM is useful for diagnosis of epilepsy with unusual seizure semiology by
recording ictal EEG changes during chest discomfort.
� 2022 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Epilepsy is a common chronic brain disease characterized by
recurrent epileptic seizures manifest as various symptoms [1].
Epileptic seizures rarely cause paroxysmal chest discomfort
[2–4], usually a key feature of coronary artery disease (CAD).
Several brain areas affecting autonomic function such as the mesial
amygdalohippocampal region, ventromedial prefrontal cortex,
insula, operculum, and anterior cingulate as well as the
somatosensory area are potentially responsible areas for chest
discomfort [5]. ‘‘Circumjacent” symptoms such as impaired
awareness, staring, motion arrest, automatisms, and auras are
important guides to diagnosing epilepsy. However, these symp-
toms are not as apparent in elderly patients with epilepsy and
often go unnoticed based only on interview. Therefore, objective
identification of ‘‘circumjacent” symptoms is essential to distin-
guish epilepsy from other differential diagnoses, including CAD.
We experienced a patient who suffered from spells of paroxysmal
chest discomfort for 6 years but cardiologic evaluations were nor-
mal, and was finally diagnosed with epilepsy based on video
recording at home and long-term video-EEG monitoring (LTVEM).
2. Case presentation

A 74-year-old male started to experience recurrent spells of
paroxysmal chest discomfort at the age of 68 years old. His past
personal and family histories were unremarkable. The episodes
were characterized by sudden left chest discomfort lasting approx-
imately 20 s. No other symptoms occurred, including nausea,
diaphoresis, and radiation of the discomfort to other parts of the
body. The patient did not respond to any family calls during the
episode. Family members assumed his lack of response during
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his episodes was caused by intense fixation on severe chest
discomfort.

Physicians suspected CAD or syncope, leading to multiple cardi-
ologic evaluations, including electrocardiography, echocardiogra-
phy, and coronary angiography (CAG) four times, all of which
showed normal findings. Holter electrocardiography recorded the
attack, but showed only sinus tachycardia without any arrhythmia,
so providing no evidence of cardiogenic syncope. Consequently,
the physicians diagnosed somatoform disorder and administered
psychotropic medication without effect. In addition, 1.5-T brain
magnetic resonance imaging (MRI) performed during routine med-
ical checkups resulted in no abnormal findings at that time.

Six years after the onset, he visited his first neurologist, who
recommended video recordings to monitor the episode. The video
recorded at home showed that he rubbed his chest with his right
hand and had his left upper limb fixed with elbow extended, wrist
flexed, and fingers flexed during all his seizures. This stereotypic
behavior was recorded during both sleep and wakefulness. The
spells typically lasted approximately 20 s. This video evidence sug-
gested possible focal seizure as a differential diagnosis. Routine
EEG detected no epileptiform discharges, so he was referred to
our department to receive LTVEM.

Physical and neurological examinations on admission were
unremarkable. LTVEM showed interictal spikes in the right anterior
temporal region (Fig. 1A). One habitual spell of chest discomfort
was recorded, followed by him rubbing his chest with his right
hand (Fig. 1B) accompanied by tachycardia of 144 bpm from the
baseline of 65 bpm. He put a bookmark on his book during the sei-
zure but he did not remember this action, indicating impaired
awareness. Ictal EEG change started in the right temporal region
(Fig. 1C, 1D) 6 s before the clinical onset. 3 T brain MRI showed
right amygdala enlargement (Fig. 1E). Examination of the cere-
Fig. 1. Representative findings of investigations. Longitudinal bipolar montage of elec
temporal seizure onset (B, C) during paroxysmal chest discomfort associated with chest
right anterior temporal interictal spike (A), or ictal seizure onset from the right tem
resonance imaging taken at admission (E) and one year follow-up after becoming seizur
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brospinal fluid by indirect immunofluorescence using commer-
cially available kits (Euroimmun, Lübeck, Germany) identified no
known autoimmune antibody causing epilepsy, such as antibodies
to N-methyl-D-aspartate receptor (NMDA), a-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid receptor (AMPAR), leucine-rich
glioma-inactivated ptotein-1 (LGI-1), contactin-associated-pro
tein-receptor-2 (CASPAR2), and c-aminobutyric acid-B receptor
(GABABR). Therefore, the final diagnosis was right mesial temporal
lobe epilepsy (mTLE) with amygdala enlargement. He has been
seizure-free until the latest follow-up at 1 year after initiation of
300 mg lacosamide, when MRI showed improvement of the right
amygdala enlargement (Fig. 1F).

3. Discussion

This case report shows that chest discomfort can manifest as
the main symptom of temporal lobe epilepsy (TLE). Our patient
suffered from both chest discomfort and fear of heart attack, so
restricting his daily life for a long time. The correct diagnosis and
effective treatment can save such patients from the brink of des-
pair. The present report gives some indications about how to dif-
ferentiate epilepsy from CAD, in particular we should 1)
recognize the semiological variability of epileptic seizures, 2) pay
attention to ‘‘circumjacent” symptoms, such as dystonic posturing
and impaired awareness seen in this case, and 3) conduct evalua-
tions for epilepsy diagnosis (Table 1).

In this case, we considered that the diagnosis was delayed due
to the following two points. First, chest discomfort or chest pain
are rare symptoms of epilepsy [2–4]. Second, ‘‘circumjacent”
symptoms including dystonic posturing and impaired awareness
were misdiagnosed or even overlooked by the attending physi-
cians. Chest discomfort or chest pain followed by consciousness
troencephalography (EEG), showing interictal right temporal spikes (A), and right
rubbing with the right hand with sequential consciousness loss (D). Dots represent
poral region (B). Coronal images of fluid-attenuated inversion recovery magnetic
e-free (F) showing improvement of the right amygdala enlargement (arrowheads).



Table 1
Core clinical features of epileptic chest pain/discomfort compared with cardiac origin.

Condition Angina pectoris (AP) Acute myocardial
infarction

Ictal chest pain/discomfort

Origin Cardiac Cardiac Epileptic
Duration 5–15 min >30 min Seconds to minutes
Difference of pain/discomfort features

between episodes
Variable Variable Stereotypical

Accompanying symptoms Cold sweat, radiating pain/
discomfort

Same as AP Epileptic symptoms (i.e. epileptic auras, consciousness
impairment, generalized seizure)
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loss can be caused by CAD and arrhythmia [6,7] and he did not
report repetitive chest rubbing movement of the right hand
because these symptoms were interpreted as just pain-relieving
action.

Amygdala enlargement may be associated with the diagnosis of
TLE without hippocampal sclerosis [8–10] and may be related to
the prognosis [11]. Compared with TLE with hippocampal sclerosis,
TLE with amygdala enlargement tends to occur more frequently in
the elderly and is less likely to progress from focal to bilateral
tonic-clonic seizures [8], which are consistent with our case.
Amygdala enlargement may be found in healthy people, but is
more frequent in patients with TLE [12]. Enlarged amygdala
appeared as isointense to slightly hyperintense on fluid-
attenuated inversion recovery images without contrast enhance-
ment [9], so was difficult to detect as in our case. In fact, brain
MRI at routine medical checkup in our case was considered to
show no abnormalities at initial read, but we could retrospectively
confirm amygdala enlargement after suspicion of epilepsy.
Improvement of amygdala enlargement associated with seizure
control, as found in this patient, may indicate that amygdala vol-
ume change is not the primary etiology, but just reflects the uncon-
trolled seizure condition.

Our case had many symptoms that could be explained with epi-
lepsy, but not CAD. Repetitive chest rubbing motion of the right
hand with the ‘‘fixed” left hand could be interpreted as contralat-
eral dystonic posturing and ipsilateral automatisms, a lateralizing
sign implying right hemispheric onset [13,14]. Tachycardia could
be explained as focal impaired awareness seizure, which some-
times causes cardiac manifestations, including rhythm change
[2], especially in mTLE, in which 92.4% of seizures were accompa-
nied by tachycardia [15]. Right mTLE may manifest as prominent
symptoms of autonomic seizure, such as earlier tachycardia, com-
pared with left mTLE [16]. The mechanism depends on the domi-
nance of the right cerebral hemisphere in the sympathetic
network compared to the left. This hypothesis may explain the
manifestations of tachycardia in our patient. Impaired awareness
seizure is often identified in the mesial temporal lobe [17]. There-
fore, dystonic posturing, tachycardia and impaired awareness may
be the key to establishing the correct diagnosis in patients with
repetitive chest discomfort but normal CAG findings.

A few cases of epilepsy have presented with chest manifestation
as the primary symptom [2–4]. One patient is the only example of
mTLE confirmed with comprehensive epilepsy evaluation [4]. This
44-year-old woman presented with chest pain as the primary
manifestation without other accompanying symptoms, including
tachycardia. She underwent extensive cardiological examinations
for 3 years and was finally referred to the neurology department
with suspected epilepsy based on one episode of confusion. LTVEM
clarified right temporal seizure onset during chest pain. Together
with this previous case [4], our present case indicates a relation-
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ship between chest symptoms and mTLE despite some clinical dif-
ferences such as chest ‘‘discomfort” in our case vs ‘‘pain” in the
previous case, or presence vs absence of other autonomic symp-
toms. Appearance of ictal chest discomfort may have complex gen-
eration mechanisms which may involve not only various cortices
such as the mesial amygdalohippocampal region, ventromedial
prefrontal cortex, insula, operculum, and anterior cingulate [5] as
well as the somatosensory area, but also the network connecting
the cortices.

Evaluation for epilepsy diagnosis can be achieved using the
LTVEM system in epilepsy centers and by consumer electronic
devices such as a home-video camera or smartphone. In the pre-
sent case, information from home video was the first indication
of the diagnosis. Subsequent LTVEM with heart rate monitoring
was crucial for establishing the final diagnosis and may be helpful
in diagnosing other conditions manifesting with autonomic symp-
toms or syncope [18]. For example, a 23-year-old woman suffered
episodes of consciousness loss triggered with mental stress from
age 11 years [18]. The diagnosis remained unknown until LTVEM
captured a habitual episode. LTVEM with heart rate monitoring
identified cardiac asystole due to atrioventricular block after men-
tal stress, followed by generalized slowing in the EEG, representing
the ischemic state of the cortex during syncope. She was finally
diagnosed with emotion-triggered neurocardiogenic syncope.
LTVEM will allow recording of the targeted event of autonomic
symptoms with various data parameters, including video, EEG,
electrocardiography, and electromyography. LTVEM even up to
100 h in our institution, was very useful to diagnose epilepsy and
exclude other conditions requiring appropriate intervention.

This study has several limitations. First, we could not clarify the
possible epileptogenic zones as the patient underwent neither
intracranial recording nor resective surgery. Second, this single
case does not allow generalization of the knowledge. However,
we hope that this report will make physicians aware of similar
cases, through which the specific mechanism of TLE with chest dis-
comfort may be clarified in the future.

4. Conclusion

We experienced a patient presenting with repetitive chest dis-
comfort with normal findings on CAG over 6 years who eventually
was diagnosed as mTLE with amygdala enlargement. We suggest
LTVEM may be diagnostic when brief episodes of chest pain occur
in the appropriate clinical context of patients with a structural
brain lesion to prevent onging diagnostic and treatment delays.
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