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An Adolescent Girl Case in Whom an Insertable Cardiac Monitor was Useful
for Discrimination Between Cardiogenic Syncope and Epilepsy
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A 14-year-old girl with recurrent episodes of transient loss of consciousness (T-LOC) during physical activities
was presented to our hospital accompanied by her mother. She was started on lamotrigine on suspicion of epi-
lepsy. Further investigations were conducted since there was no improvement. The electrophysiology study was
normal, but the cardiac computed tomography (CT) showed an abnormal origin of the right coronary artery,
which was interarterial (running between the aorta and pulmonary artery but had no intramural course). The
exercise stress test revealed no evidence of myocardial ischemia. Electroencephalography (EEG) findings were
atypical, and the T-LOC episodes during physical activity, which are rare in epileptic seizures, made it difficult
to differentiate between cardiogenic syncope and epilepsy. Therefore, an insertable cardiac monitor (ICM) was
implanted. After implantation, the ICM recordings showed that the T-LOC episodes were not accompanied
by any arrhythmias. However, electromyography (EMG) activity was suspicious of a seizure. Based on these
results and the clinical findings, we concluded that the T-LOC was due to focal to bilateral tonic-clonic seizures
(FBTCS), and concomitant use of lacosamide helped in marked relief of the patient’s symptoms. ICM proves to
be effective in children with T-LOC that is difficult to diagnose.
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Fig. 1 Insertable cardiac monitor: ICM
Reveal LINQ® (Japan Medtronic Co., Ltd.)
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Fig. 2 Cardiac CT imaging W, ICMIC X2 8ED 7 Et e Lz, widDdh7—7
Cardiac CT confirmed that the right coronary artery JVE T O H K TR ESE 2R DR 1 I
originated from the anterior 1 o'clock direction of the 1<, ICM (Reveal LINQ®, HAX K o= 7#X
aortic valve and ran between it and the pulmonary 2%1) REAR L L. BB Ui (Fig. 3).

artery. The arrow indicates the right coronary artery.
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Fig. 3 Chest X-ray and wound condition after ICM implantation

A chest X-ray after ICM implantation is shown (upper figure). The dashed round frame indicates the ICM device
implanted subcutaneously. The skin condition (lower figure) about 1 month after ICM implantation was good, and the
proceedings have passed without any complaints such as discomfort.
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Fig. 4

ICM recorded ECG waveform during a loss of consciousness attack

No arrhythmia that could cause loss of consciousness was observed, while electromyography (EMG) waveform con-
tamination was recorded. (Inside the dashed square frame)
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Fig. 5 Clinical course

The clinical course is shown in the figure. Loss of consciousness attacks (marked with a downward triangle in the
figure) were repeatedly observed, but abnormal electroencephalogram (EEG) that could explain the epileptic seizure
was not captured by re-examination of the EEG (circled in the figure). Administration of LTG was ineffective, and ICM
implantation was performed after close examination for cardiogenic syncope differentiation. A loss of consciousness
attack was captured 37 days after ICM implantation. Based on the ICM findings which showed the attack was not
depend on cardiac event, we treated with additional antiepileptic drug LCM, and the attack disappeared thereafter.
EEG, electroencephalogram; ICM, insertable cardiac monitor; LTG, lamotrigine; T-LOC, transient loss of consciousness
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Table 1 Identification of transient loss of consciousness attack (T-LOC)

T-LOC

Syncope (transient hypoperfusion throughout the brain)

Non-syncope (neurogenic)

Cardiogenic Reflective Orthostatic Epilepsy
Prodrome Feeling of darkness, Cold sweat, Palpitation, etc. Abnormal bodily sensation, Myoclonus-like
exercise, Loud, etc.
Convulsion Uncommon Uncommon Uncommon A few seconds~a few minutes
Eye deviation Uncommon Uncommon Uncommon Often faces the other side of the focus
Tongue bite Tongue tip Tongue tip Tongue tip Often on the side of the tongue
Blood pressure Low Low Low High
Examinations Echo-cardiography  Head-up tilt test Schellong test Brain MRI
ECG CT
Holter ECG EEG
ICM is effective ICM is maybe effective?
ICM DWERZGEENH 5. — )7 TIERMDFRRER TV ALN)Vid Ila (Level B-Randomized) &7%-
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