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We describe the case of a 7-year-old girl with anti-leucine-rich glioma-inactivated
1 (anti-LGI1) antibodies (Abs) who presented with isolated epileptic seizures. Her
refractory focal seizures did not respond to anti-seizure medicines but responded
rapidly to immunotherapy. She remained seizure-free at 2 years follow-up. Reviewing
the literature, isolated epileptic seizures have not been reported as the phenotype
of anti-LGI1 autoimmunity in children. Our study indicated that screening for anti-
LGI1 Abs is necessary for children with severe and/or drug-resistant new-onset focal
epileptic seizures.
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INTRODUCTION

Anti-leucine-rich glioma-inactivated 1 (anti-LGI1) encephalitis is the second most frequent type
of autoimmune encephalitis in adults (1). It is often encountered in older men. Seizures occur in
more than 80% of patients and are usually accompanied by other neurological symptoms including
cognitive impairment, psychiatric disorders, and faciobrachial dystonic seizures (FBDS). Though
rare in children, most pediatric patients were reported to present with classical limbic encephalitis.
However, epilepsy has not been reported as the only manifestation in pediatric patients. Here, we
describe the case of a 7-year-old girl with isolated focal epileptic seizures associated with serum
LGI1 antibody positivity who responded well to immunotherapy.

CASE PRESENTATION

A 7-year-old girl was admitted to our hospital with frequent focal seizures for fifteen days. The
seizures manifested as bilateral eye deviation to the right; rhythmic clonic movements of the right
facial muscles; upturned corners of the right mouth; and clawing of the right hand with right upper
limb tonic movements, with or without right lower limb tonic movements lasting approximately
3–20 s, 1–2 times per day initially. The frequency gradually increased to approximately 20 times
per day. The patient was normal during the interictal period. Other neurologic symptoms, such as
behavioral changes, hallucinations, confusion, memory impairment, and cognitive impairment,
were not observed. No treatment was administered during the first 15 days. She visited our
hospital because the seizures were worsening. Physical and neurological examination results were
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FIGURE 1 | The electroencephalogram (EEG) of the patient before treatment. (A) Background activity: 6∼7 Hz low to medium voltage theta waves over bilateral
occipital regions during wakefulness. (B) Interictal VEEG: spike and slow waves in the left frontal and central regions during wakefulness. (C–F) Ictal EEG: the focal
seizure begins with low voltage, fast-wave rhythm over the left frontal and central regions, gradually progressing to spike-and-wave discharges in all regions,
predominantly in the left frontal region, lasting about 35 s, during which the electromyography (EMG) burst. The seizure ends and is followed by diffuse background
voltage attenuation. (G) Serum anti-LGI 1-Ab: 1:30. (H) One month after treatment, serum anti-LGI 1 Ab is negative.
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FIGURE 2 | Therapeutic interventions and number of seizures per day during hospitalizations and two years follow-up.

normal upon admission. Memory, numeracy, and spatial
cognition were normal. The patient was healthy with normal
developmental milestones. The patient had no family history of
seizures or autoimmune disorders. She participated in school
activities that were appropriate for her age. She was in 1st grade
at primary school and had excellent academic performance.

On laboratory examination, complete blood count, renal and
liver function tests, and thyroid function tests were normal.
No hyponatremia was observed. The metabolic examination
results, including serum ammonia, lactate, homocysteine, and
blood urine amino acid organic acid profiles, were normal.
Cranial magnetic resonance imaging (MRI) was normal.
Electroencephalography (EEG) revealed slow background
activity (Figure 1A) and epileptiform activity in the left
frontocentral region (Figure 1B). The ictal video-EEG (VEEG)
captured focal epileptic seizures originating from the left frontal
and central regions (Figures 1C–F). Tumor screening for blood
tumor markers (HCG, AFP, CEA, and NSE), lung computed
tomography, and abdominal B-scan ultrasonography were
negative. Cerebrospinal fluid (CSF) cytology results were normal
and negative for oligoclonal bands. CSF glucose, chloride,
protein, and lactic acid levels were within normal ranges.
Serological and CSF assays for infectious agents, including
viral etiologies, tuberculosis, Mycoplasma pneumoniae, and
Chlamydia pneumoniae, yielded negative results. A cell-based
indirect immunofluorescence antibody assay was used to detect
the related antibodies (Abs). Anti-LGI1 Abs was detected at
a titer of 1:30 (Figure 1G) in the serum and was negative in
the CSF. Abs against NMDAR, GABABR, AMPAR, Caspr2,
Amphiphysin, CV2, PNMA2 (Ma2), Hu, Ri, Yo, and anti-thyroid
Abs were negative in the CSF and serum.

Oxcarbazepine (OXC) was administered to control frequent
seizures after admission (17th day after onset), with poor
response. The etiology of the patient’s epilepsy is important
for treatment. The six etiologies of epilepsy include structural,
genetic, infectious, metabolic, and immune disorders, and also an
unknown group. Structural etiology was excluded by the normal
brain MRI. The patient was previously healthy, with normal
developmental milestones, and all metabolic examinations were
normal, hence metabolic etiology was excluded. She had acute
onset with no family history of seizures, which did not support
genetic epilepsy. Infectious etiology was excluded for the absence
of infection symptoms, normal CSF test results, and infectious
agents. Since she had an acute onset condition with positive
anti-LGI1 antibody in serum and slow background activity
in EEG, autoimmune epilepsy should be considered. Hence,
we tried immunotherapy. Immunotherapy was initiated on the
21st day after onset. Intravenous immunoglobulin (0.4 g/d/kg
body weight, 5 days) was administered, and the number
of seizures significantly decreased. On the 25th day after
onset, high-dose intravenous methylprednisolone (20 mg/kg)
was administered once a day for 3 days, followed by oral
prednisolone treatment for 6 months. The seizure frequency
gradually decreased 2 days after intravenous methylprednisolone,
and the seizures disappeared (Figure 2). One month later, serum
anti-LGI1 Abs were negative (Figure 1H). The slow waves of
the VEEG improved. The patient was seizure-free at the last
follow-up (2 years). She was as healthy as before, without
neurological dysfunction. She returned to school soon after
she was discharged from the hospital, and everyone around
her thought her performance was the same as that before
she was ill.
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DISCUSSION

Antibodies directed against LGI1 were discovered in 2010. Anti-
LGI Abs are recognized as one of the anti-cell surface Abs
associated with autoimmune encephalitis. Their presence is
associated with characteristic symptoms such as faciobrachial
dystonic seizures (FBDS), temporal lobe seizures, memory
dysfunction, hyponatremia, and neuropsychiatric symptoms.
Association with tumor occurs in up to 11–13% of cases with
anti-LGI1 Abs, which has been mostly reported in adults. More
than 80% of the adult patients with anti-LGI1 encephalitis had
epileptic seizures. Focal epileptic seizures were also prominent.
Most patients had frequent seizures and responded poorly to
anti-seizure medicines. However, Status epilepticus (SE) is rare.

Recently, only a small number of children with this condition
have been reported. To date, there has not been a well-defined
description of the clinical spectrum in children. Encephalitis is
one of the most common clinical symptoms of pediatric LGI1
autoimmunity (2). With the limitations imposed by the low
number of cases, differences in published adult cohorts include
the absence of faciobrachial dystonic seizures, hyponatremia, and
tumors. Seizures, as an accompanying symptom, were present
in 57.1% of LGI1-positive pediatric patients. However, isolated
epileptic seizures without any other neurological symptoms
were very rare in adults and had not been reported in cases
of LGI1 autoimmunity in children. We reviewed 12 well-
documented pediatric patients (Table 1) in the literature (3–
8). Seven patients had seizures, but unlike our patient, all of
them were accompanied by other neurological symptoms such
as encephalopathy, sleep disturbances, dysfunction of recent
memory, or behavioral changes. The rate of reported seizures
in children is lower than in adults. The primary form is focal
seizures with no status epilepticus, which is similar to that
in adults.

Faciobrachial dystonic seizures are specific to anti-LGI1
encephalitis, although only in a minority of patients. FBDS
are involuntary contractions lasting 1–2 s, are unilateral,
and occur up to 100 times a day. FBDS are considered as
non-epileptic episodes due to the common absence of ictal
EEG abnormalities. However, the underlying mechanism of
FBDS remains controversial. Some researchers found that the
percentage of abnormal basal ganglia signals in patients with
FBDS was significantly higher than in non-FBDS patients.
Therefore, they thought that FBDS were related to the function
of the basal ganglia, making them a type of movement
disorder. FBDS present as high-frequency attacks (40 ± 17
times per day) with short episodes (2.1 ± 0.7 s) and are
always unilateral (9), so they are easy to differentiate from
generalized epilepsy. However, although the mean seizure
frequency is lower and the duration of focal-onset seizures
are longer than that of FBDS, it is difficult to distinguish
them from focal-onset epilepsy. This group of patients was
easily diagnosed with classic mesial temporal lobe epilepsy.
However, symptoms such as fear, epigastric rising, staring,
and automatisms were difficult to observe in pediatric
patients. Thus, ictal VEEGs are needed to identify FBDS or
epileptic seizures during focal episodes, especially short-term
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episodes. It should be emphasized that one-third of patients can
simultaneously develop FBDS and epileptic seizures (10).

The attacks in our patient showed prominent unilateral motor
seizures, but most lasted longer than 10 s, and the epileptic
wave discharge on EEG during the episode did not display the
features of typical FBDS. Few studies on FBDS in children have
been conducted. Whether FBDS have different characteristics in
children requires further investigation.

We describe a pediatric case of isolated focal seizures
associated with anti-LGI1 Abs that responded poorly to anti-
seizure medicines but responded well to immunotherapy.
This phenomenon has prompted the study of the role of
autoimmunity in epileptic seizures. Immunity has been reported
as one of the possible etiologies of new-onset epilepsy or
established epilepsy of unknown etiology (11, 12). Among adult
patients with epilepsy of unknown etiology, more than 20%
had autoantibodies that were strongly suggestive of autoimmune
epilepsy, mainly GAD65 Abs and LGI1 Abs (12). In children,
about 10% of the patients were positive for Abs, of which the top
three were voltage-gated potassium channel (VGKC) complex,
contactin-associated protein-like 2 (CASPR2), and N-methyl-
D-aspartate receptors (NMDARs) (11). Most autoantibody-
mediated epileptic seizures are of the focal type. Therefore,
for patients with unknown drug-resistant new-onset severe
focal epilepsy, screening for anti-neural antibodies is necessary.
Prompt immunotherapy will benefit these patients.

Currently, there are several criteria for selecting and sorting
patients with putative autoimmune epilepsy. One is the Antibody
Prevalence in Epilepsy (APE) score proposed by Dubey et al.
(12). An APE score of 4 or higher (specificity, 82.0%; sensitivity,
82.6%) can be used to select adult patients for antibody testing.
APE < 4 is not sufficiently high to be classified in the putative
autoimmune epilepsy category. However, because our patient
had a short history and had been administered immunotherapy
at the early stage of the course of the disease, some symptoms
such as encephalopathy might not have appeared, and the second
anti-seizure medications were not administered at this time, so
the APE score was low. Therefore, further research is needed to
determine whether it is necessary to adjust the evaluation criteria
of APE. However, the patient did not fulfill the autoimmune
encephalitis criteria introduced in 2016 (13) or the pediatric
autoimmune encephalitis criteria defined in 2020 (14). Similar

patients in the past may not have been tested for immune factors,
so this requires further studies with large sample sizes.

Our study had several limitations. The patient was not
subjected to proper cognitive tests during an acute episode or
follow-up. Because the best assay technologies were not available
to us at the time of our study, we could not perform assays such as
end-point titer determination and tissue-based antibody assays.
We will incorporate them in future cases.

In summary, epileptic seizures may be isolated manifestations
of LGI1 autoimmunity in children. For pediatric patients with
severe and/or drug-resistant new-onset focal epileptic seizures,
routine antineuronal antibody screening is recommended to
avoid delay of immunotherapy and improve prognosis.
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