Coexistence of seizure episodes and symptomatic
sinoatrial arrest occurring in two sisters suggests
an underlying cardioneuronal channelopathy
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DESCRIPTION

In February 2013, two sisters, aged 18 and 24, pre-
sented with a history of episodes of loss of con-
sciousness (ELCOs) occurring since childhood. In
the past 2 years, the ELCOs increased to an average
of 10/year, preceded by migraines and lasting at
least 10 min, with loss of postural control and slow
recovery. The sisters also reported, brief lapses of
consciousness. In 2010 and 2012, sleep-deprived
EEG, during-sleep EEG, ambulatory EEG and a
brain MRI, were all inconclusive for epilepsy. A
nitrate-stimulated tilt test was followed by a brief
ELCO in both girls, reflecting an uncertain diagno-
sis of vasovagal syncope, as the patients presented
with pretest orthostatic hypotension.” The finding
of sinoatrial node arrest with ELCOs on Holter
monitoring in the younger sister (figure 1) and on
loop recording in the elder sister (figure 2) sup-
ported dual-chamber pacemaker implantation, in
July 2012 and January 2013, respectively.
Nevertheless, the ELCOs did not cease, and a
neurological workup was again inconclusive. In
May 2013, a patients’ relative documented a
seizure episode in the elder sister through a series
of photographs and a video (figure 3 and video 1).
These pictures might suggest a familial hemiplegic
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Figure 1  Episode of a 3.8 s sinoatrial node arrest,
associated with an episodes of loss of consciousness and
occurring in the younger sister, on a Holter monitoring
recording.

Figure 2 Episode of a 8.6 s sinoatrial node arrest,
associated with an episodes of loss of consciousness and
occurring in the elder sister, on a loop recording.

Figure 3 Series of photo shoots of the elder sister during the aura with migraine and profound feelings of fear (A)
which precedes the seizure episode. She manifests mouth deviation to the left side (B and C), flexion/extension of the
left hand (D and E) and nystagmus (F). Recovery starts after 5 min (G). Complete recovery is achieved by up to 1 h (H).
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Video 1 A 5 min seizure episode regarding the elder sister. The
patient is unable to maintain the upright position, so bystanders lay
her down on the floor. She manifests mouth deviation to the left side,
repetitive flexion/extension of the left hand and episodes of nystagmus.
At the end of this episode, the patient could respond to her mother’s
solicitations only by nodding her head.

migraine.” Nevertheless, the cardiac and neuronal symptoms are
suggestive of a defect in cellular excitability, most likely a chan-
nellopathy.®> The screening of ion channel genes, including
hyperpolarisation-activated cyclic nucleotide-gated (HCN) chan-
nels, might disclose the link between arrhythmias and seizures.*
This study and imaging techniques could explain important
details of this disease.” ¢

Learning points

The presence of migraine with aura, seizures and asystole,
occurring in members of the same family, implies a diagnostic
dilemma

» The relationship between seizures and arrhythmias may take
diverse forms. Details of the patient’s history and ictal
recordings are critical:

— Arrhythmias can cause convulsive syncope;
— Seizures can cause arrhythmogenic epilepsy;
— Treatment of epilepsy can cause arrhythmias.

» Familial hemiplegic migraine (HM) is a rare entity,
genetically heterogeneous and characterised by transient
hemiparesis during attacks. The presence of additional
symptoms such as aura and epilepsy has been described.
Both girls of this report, presented with a history of migraine
and seizures. However, the presence of asystole suggests an
alternative underlying genetic disorder.

» Arrhythmias may be associated with abnormal cardiac
channel function due to mutations in ion channel genes.
Epilepsy is a disorder of neuronal function involving
abnormal channel function. The finding of these disorders in
the same family supports the emerging concept of a genetic
determined cardioneuronal channelopathy.

» The role of a genetic study for patients suspected of having
a channelopathy needs some explanation:
hyperpolarisation-activated cyclic nucleotide-gated (HCN)
genes code for a family of proteins representing the
molecular correlates of native cardiac and neuronal ‘f'/'h’
channels. HCN channels are expressed in cardiac pacemaker
cells where they underlie cardiac rhythm generation and rate
modulation and in neurons where they control cell
excitability. Defective HCN genes may therefore be a
common pathway linking heart arrhythmias and brain
seizures. Genetic screening for mutations in HCN channels is
thus an important diagnostic tool which can help identify
inheritable forms of cardioneuronal channelopathy.

» The ‘invisible’ lesions that are responsible for epilepsy could
be detected by combining imaging techniques with
metabolic and functional studies, including 18F
fluorodeoxyglucose-positron emission tomography, ictal
single-photon emission CT, diffusion MRI and magnetic
resonance spectroscopy.
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