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Abstract

Faciobrachial dystonic seizures (FBDS), paroxysmal dizziness spells, and thermal
sensory attacks are highly frequent and stereotypic phenomena experienced in
leucine-rich glioma inactivated 1 (LGI1)-antibody encephalitis. This study aims
to describe the electrophysiologic mechanism underlying these pathognomonic
symptoms. LGI1-antibody encephalitis patients with active symptoms were en-
rolled from two separate centers in South Korea and the United States. Patients
were evaluated with simultaneous magnetoencephalography (306 channels)
and electroencephalography. Regional alterations in neuronal excitability repre-
sented by interictal epileptiform discharges were present in the faciobrachial area
of the motor cortex, insula, and somatosensory cortex, somatotopically aligned
with each of the ictal semiologies observed in patients. FBDS and other LGI1-
antibody encephalitis-specific spells localized to cortical regions neuroanatomi-
cally corresponding to ictal semiologies: the faciobrachial homunculus (FBDS),
insular cortex (paroxysmal dizziness spells), and somatosensory cortex (thermal
sensory attacks). Our findings support the ictal hypothesis underlying these
unique phenomena.
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1 | INTRODUCTION

Leucine-rich glioma inactivated 1-antibody encephali-
tis (LGI1-Ab-E), the most common form of autoimmune
encephalitis, typically presents with faciobrachial dys-
tonic seizures (FBDS), a hallmark feature characterized
by brief dystonic jerks of the face and arm.? Other se-
miologies include piloerection, thermal paresthesia, and
paroxysmal dizziness.” These seizures often lack corre-
sponding electroencephalographic (EEG) changes, mean-
ing they are commonly mistaken for functional attacks.?
Although putative cellular mechanisms underlying LGI1
antibody-mediated epileptogenesis have been reported,
the neuroanatomical basis underlying the distinct clinical
manifestations of FBDS remains debated.

Magnetoencephalography (MEG) is a highly sensi-
tive tool for detecting cortical neuronal activity, offer-
ing high temporal and spatial resolution. Its technical
advantages enable detection of neural signals that are
often imperceptible on EEG.? Here, we present a neu-
roanatomical explanation for FBDS and its variants
through MEG analysis.

2 | MATERIALS AND METHODS

Simultaneous MEG (306 channels) and EEG recordings
were acquired from patients with LGI1-Ab-E presenting
with active symptoms and frequent FBDS at two cent-
ers: Seoul National University Hospital and Mayo Clinic,
USA. Magnetic source localization was performed using
single or multiple equivalent current dipole (ECD) mod-
els. Video monitoring was performed during MEG to con-
firm FBDS events. Clinical information for all patients
and the MEG report of one patient (Mayo Clinic) were ob-
tained by medical chart review. This study was approved
by the institutional review boards of both participating
institutions.

3 | RESULTS

Seven patients (five male, two female; mean
age=>53+13.1years), all with serum LGI1-IgG, presented
with typical clinical features (Table 1) and underwent
MEG. All patients had active seizures at the time of testing,
including varying degrees of FBDS or related semiologies.

MEG revealed interictal epileptiform discharges (IEDs)
that were not observed on prior or concurrent EEGs.

ECD modeling localized dipoles to cortical regions
with clear neuroanatomical alignment to patient-reported
symptoms (Figure 1A,C). Patients with active FBDS ex-
hibited contralateral interictal discharges that appeared
in proximity to clinical symptoms, within 1-2s (ID 1, 7;
Figure 1B, Table 1), with dipoles localized either to the
primary motor cortex, specifically the faciobrachial area
of the motor homunculus, or to the medial temporal lobe.
The patient with paroxysmal dizziness spells exhibited
IEDs in the insular cortex (ID 2). Patients with recurrent
thermal sensory attacks had dipoles localized to the so-
matosensory cortex (ID 3, 4). Typical electrographic sei-
zures were absent in all patients.

4 | DISCUSSION

The electrophysiological basis and localization of FBDS
and associated distinctive semiologies in LGI1-Ab-E
have remained elusive. Our findings suggest involve-
ment of distinct neuroanatomical regions corresponding
to the specific semiologies of FBDS and other LGI1-Ab-
E-associated seizures: the face and arm regions of motor
cortex for classical FBDS, the somatosensory cortex for
thermal sensory attacks, and the vestibular insular cortex
for paroxysmal dizziness spells. These differential locali-
zations to somatotopically relevant cortical areas suggest
regionally altered neuronal excitability, likely mediated
by LGI1 antibodies.?

Previous MEG studies utilizing jerk-locked back av-
eraging have demonstrated involvement of the premotor
cortex in FBDS.* Detailed EEG analyses have also sug-
gested a role for primary motor cortex in FBDS, in con-
junction with the striatum.” LG11-Ab-E is frequently
associated with T1 signal changes in the basal ganglia, and
functional imaging studies have reported hypermetabo-
lism in the basal ganglia and thalamus.®” Taken together,
these findings support the presence of a complex epileptic
network in LGI1-Ab-E encompassing both cortical and
subcortical structures. Accordingly, the variable cortical
involvement observed in our study, which may contrib-
ute to distinct clinical semiologies, should be interpreted
within this network-level framework.

In addition to localization, these findings further sup-
port the epileptic nature of FBDS and other short-lived
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FIGURE 1 Magnetoencephalography (MEG)-based cortical source localization of epileptiform discharges in LGI1 (leucine-rich glioma
inactivated 1) encephalitis. (A) Composite coronal sections showing group-level localization of IEDs. IEDs from individual patients are
color-coded. Two patients (ID 5, 6) had occipital discharges that are not depicted in this figure. (B) A representative spike (highlighted in
red) localized to the medial temporal region shortly preceding a faciobrachial dystonic seizure (FBDS; gray box) suggests hyperexcitability

and possible activation of epileptic network in the cortical area contralateral to patient symptoms. (C) Schematic illustration of

neuroanatomical correspondence between MEG-derived IEDs and recurrent clinical symptoms.

phenomena in patients with LGI1-Ab-E. Although typical
ictal recordings were not captured, IEDs represent syn-
chronous neuronal firing within local cortical areas that
likely constitute components of the epileptic network.®
This phenomenon is likely mediated by LGI1 antibodies,
which are capable of inducing neuronal molecular dis-
ruptions and hyperexcitability.> Antibody-mediated icto-
genesis and subsequent epileptogenesis can induce acute
symptomatic seizure or focal autoimmune-associated
epilepsy.’

Limitations may include the relatively small number
of cases and potential insensitivity of MEG. Nevertheless,
our study is the largest MEG series in LGI1-Ab-E to date
and overcame a major challenge of recruiting actively

unwell, seizing patients. Further studies incorporat-
ing network analysis, event-related field mapping, and
higher resolution electrophysiologic techniques such as
electromyographic/MEG polygraphy that allow accurate
symptom-event correlation may provide more informa-
tion about the neuroanatomical localization of FBDS
semiology.
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