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Fig. 1 Clinical course with EEG and MRI examinations of anti-LGI1 encephalitis.

Symptoms (A), examinations (B), treatments along with changes in the cognitive function (C), and brain MRI images (D) are shown. The
patient exhibited FBDS, FIAS, and ASL shows hyperperfusion in the left temporal regions, more evident in the lateral than in the medial
(orange arrowhead). Intravenous mPSL pulse therapy (1 g/day X 3 days X 3 times) with a combination of an immunoglobulin therapy
(400 mg/kg/day for 5 days) and multiple anti-epileptic drugs (AEDs) provided a dramatic amelioration in her consciousness, seizures and
cognitive function. The therapy also provided a disappearance of the hyperperfusion in the left temporal region. Her memory and verbal scores
also improved at >30 days from the administration. However, on the 14th day, hyperperfusion was newly suggested by ASL image in the right
mesial and lateral temporal regions (D-c, white arrow head). Because EEG and clinical findings worsened, immunotherapy and a new
antiepileptic drug (LTG) were provided. The hyperperfusion remained only in the right mesial temporal at the 21st day (D-d, white arrow
head). The findings of ASL in the mesial temporal region improved in accordance with the clinical amelioration in awareness and cognitive
function although the FLAIR high intensity lesion remained. In contrast, ASL finding in the lateral temporal region might correlate to change in
the EEG findings and seizures. mPSL: methylprednisolone, [VIg: intravenous immunoglobulin, LCM: lacosamide, PER: perampanel, LTG:
lamotrigine, HDS-R: Hasegawa dementia rating scale-revised, MMSE: mini-mental state examinaton, FAB: frontal assessment battery, WMS-
R: Wecheler memory scale-revised, EEG: electroencepharography, LGI1: leucine-rich glioma-inactivated 1 protein, FBDS: faciobrachial
dystonic seizures, FIAS: focal imapaired awareness seizure, ASL: arterial spin labeling.
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Fig. 2 Brain MRI images on admission.

FLAIR image shows high intensity in the left mesial temporal region (A) and in the bilateral (right dominant) insular sulci (B). arterial spin

labeling (ASL) reveals hypervolemia in the left temporal region. The hypervolemia is more evident in the lateral cortex in which FLAIR-high

intensity is absent (red arrow-head) than in the mesial cortex that involves the high intensity lesion (orange arrow-head) (C). T,-weighted

gadolinium enhancement is not visible in these lesions (D).
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Fig. 3 Ictal electroencepharography (EEG) of faciobrachial dystonic seizures (FBDS) and focal imapaired awareness seizure (FIAS) on
admission.

EEG waves are shown on the bipolar montage with the time constant of 0.1 second, and high frequency filter of 60 Hz. We documented FBDS
for eight times during the 30-minute EEG recording. While most of the FBDS did not show any ictal EEG change, only one of those was
evoked during a 24-Hz photic stimulation as shown in Fig. 2A. More specifically, photic driving response is enlarged during about 1 to 2 second
just before the onset of FBDS (yellow arrow-head). This EEG change is not reproducibly observed. After the onset of FBDS, EEG is obscured
due to the motion artifact of FBDS on the left side of face and upper limb. (B) The initial part of Ictal EEG of FIAS that appears after
approximately 10 seconds from the end of the FBDS is shown. It starts with a semirhythmic alpha to theta activity arising from the left mid-
temporal region (T3) as visible in the blue square. After several seconds from the onset, this ictal EEG activity shows “evolution” in the
frequency (gradual decrease) and amplitude (gradual increase) (pink square). (C) The latter part of the ictal EEG of FIAS is shown (after around
10 seconds from the EEG of Fig. 2B). The ictal EEG seizure activity, that is rhythmic spiky theta, involves not only the midtemporal (T3) but
also frontotemporal (F7) regions.
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Fig. 4 Density modulated spectral array (DSA) during faciobrachial dystonic seizures (FBDS) and focal imapaired awareness seizure (FIAS).

(A) The DSA is the data based on the time-frequency analysis calculated from the amplitude of O1 and O2 electrodes during the 30-minute

electroencepharography (EEG) recording. As the DSA highlights, we documented EEG seizure pattern of FIAS for six times (white open

circles) and events of FBDS for eight times (yellow arrow-heads). The EEG seizure pattern of FIAS appears independently or subsequently

after the end of FBDS. During the intervals between these seizure events, posterior dominant rhythm is transiently visible (black bar). (B)
Enlarged view of DSA that includes FBDS and FIAS events are shown. Artifact due to the FBDS events is observed. Evolution in the
frequency (decrease from 9 Hz to 5 Hz) is evident during the EEG seizure pattern of FIAS (white open circle).
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Abstract

Ictal electroencephalography (EEG) activity and cerebral blood flow dynamics as potential pathological
indicators: a case of anti-leucine-rich glioma-inactivated 1 protein (LGI1) encephalitis

Haruka Ishibashi, M.D."”, Shuichiro Neshige, M.D., Ph.D."?, Shiro Aoki, M.D., Ph.D.?,
Hiroki Ueno, M.D., Ph.D.V? | Koji Iida, M.D., Ph.D.?® and Hirofumi Maruyama, M.D., Ph.D."?

D Department of Neurology, Hiroshima University Hospital
2 Epilepsy Center, Hiroshima University
9 Department of Neurosurgery, Hiroshima University Hospital

A 29 year-old, right-handed woman was admitted to our hospital due to her headache with fever elevation lasting for
two months followed by a prolonged loss of awareness with an involuntary movement in her left hand and mouth. This
movement appeared very frequently, and the duration was very short, so called “faciobrachial dystonic seizures
(FBDS)”. Some of FBDS were followed by prolonged loss of awareness. Brain MRI fluid attenuated inversion recovery
(FLAIR) image revealed high intensity lesion in the left mesial temporal lobe. Arterial spin labeling (ASL) image
indicated hyper perfusion in this lesion and also the lateral temporal region. No ictal electroencephalography (EEG)
change was observed before the onset of FBDS. FBDS was often followed by focal impaired awareness seizure (FIAS) in
which ictal EEG showed rhythmic alpha activity arising from left mid-temporal region. This EEG seizure pattern was
clearly visible in the time—frequency analysis. Given these clinical findings, along with an evidence of serum anti-
leucine-rich glioma-inactivated 1 (LGI1) antibody positive, she was diagnosed with anti-LGI1 encephalitis.
Immunotherapy (methylpredonisolone and intravenous immunoglobulin) with a multiple anti-epileptic drugs therapy
(lacosamide, perampanel, and lamotrigine) was highly responsible to her symptoms. Although the high intensity lesion in
FLAIR image still remained after the treatment, findings of ASL and EEG showed clear correlation to her cognitive
function and seizures, respectively. Temporal change in ASL imaging suggested that the hyper perfusion in ASL during
the acute stage could be provided by inflammation of the encephalitis its self and also the seizures activities (FBDS and
FIAS). The pathophysiological indication of anti-LGI1 encephalitis was limited in terms of the therapeutic strategy,
however, our findings collectively suggested that the combination analysis of EEG activity and cerebral blood flow
dynamics (ASL) could be the potential candidate.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:778-785)
Key words: focal impaired awareness seizure, epilepsy, density modulated spectral array, limbic encephalitis, anti-leucine-
rich glioma-inactivated 1 antibody




