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Case Report

A rare case of antileucine-rich glioma-inactivated 1
encephalitis in a 14-year-old girl
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ABSTRACT
Background. Autoimmune limbic encephalitis in children occurs most frequently in those with antibodies
against the N-methyl-D-aspartate glutamatergic receptor. We report the case of a 14-year-old girl who was
diagnosed with antileucine-rich glioma-inactivated protein 1 limbic encephalitis.
Case. A fourteen years old, previously healthy girl applied to the emergency department with suspicion of
dystonic seizure, ataxia, gait disturbance and speech disorders. Serum sample of the patient was positive for
leucine-rich glioma inactivated protein 1 IgG.
Conclusions. Although it is a rare disease in childhood, in the presence of new onset psychotic symptoms
or altered mental state, concomittant hyponatremia and unique type of seizures, anti leucine-rich glioma
inactivated protein 1encephalitis should be considered in differential diagnosis.
Key words: leucine-rich glioma-inactivated 1 encephalitis, pediatric, faciobrachial dystonic seizure, autoimmune
encephalitis.

Limbic encephalitis (LE) is an autoimmune
neurological disorder associated with antibodies
against various antigens.1,2 In childhood, most
patients with autoimmune LE develop with
antibodies against the N-methyl-D-aspartate
(NMDA) glutamatergic receptor.3 The most
common type of autoimmune encephalitis in
adults is leucine-rich glioma-inactivated protein
1 (LGI-1)-associated encephalitis. Leucine-rich
glioma-inactivated proteins 1–4 take a serious
role in synaptic maturation, transmission, and
myelination. One of the new autoantigens in
autoimmune encephalitis is LGI-1.4 The median
age of patients with LE associated with the LGI1 antibody is 60 years.5,6 The clinical presentation
is variable, including severe short-term memory
loss, psychiatric disturbances, and various
types of seizures such as faciobrachial dystonic
seizures (FBDS).5,7 Frequent focal seizures
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were found in LGI-1-IgG-positive pediatric
patients.7 The condition may be complicated
by severe hyponatremia in approximately
60% of cases.8 Patients usually respond well to
immunotherapy.9 In this paper, we report the
case of a 14-year-old girl who initially presented
with ataxia and dysarthria, and was diagnosed
with anti-LGI-1 LE.
Case Report
A 14-year-old, previously healthy girl was
brought to the emergency department
because of suspected dystonic seizure, ataxia,
gait disturbance, and speech disorders. The
additional symptoms reported by the parents
were personality changes, visual hallucination,
intermittent disorientation, balance disorders,
hyperanxiety, intermittent headaches, and
vomiting for approximately one month.
On admission to the intensive care unit, a
detailed neurological examination revealed
dysarthria and 4/5 muscle strength in both the
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lower and upper extremities. Other components
of the neurological examination were normal,
mental orientation was good (Glasgow Coma
Scale Score:15), and the cranial nerves remained
intact. No signs of meningeal irritation
were found. Other systemic examination
results of the patient were normal. Except for
hyponatremia (serum Na concentration, 125
mmol/L), no abnormalities were found in other
laboratory tests neither in cerebrospinal fluid
(CSF) examination.
Computed tomography (CT) of the head
revealed a slightly hypodense area involving
the left corpus striatum (Fig 1A). Consecutive
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magnetic resonance imaging (MRI) of the brain
revealed mild hyperintensity on the left corpus
striatum and insula on diffusion-weighted
imaging (Fig 1B) but no true restricted diffusion
on the corresponding apparent diffusion
coefficient map. Multifocal T2 fluid‐attenuated
inversion‐recovery (FLAIR) hyperintensities
and expansion were observed in the left frontal
cortex, right medial temporal lobe, left insula
and corpus striatum, right inferior frontal
region, and left temporal lobe. We observed no
hemorrhage on susceptibility-weighted images
or contrast enhancement after administration of
contrast media (Fig. 1).

Fig. 1. On non enhanced CT scan (A) slightly hypodense area involving left corpus striatum is seen (arrow). MR
imaging of the brain demonstrates: mild hyperintensities in left corpus striatum (long arrow) and insula (short
arrow) on DWI (B), but no restricted diffusion on the corresponding ADC map (C). On axial FLAIR images;
hyperintensities and mild expansion involving left insula and corpus striatum (D), right medial temporal lobe,
left temporal lobe and right inferior frontal lobe (E) is demonstrated. On coronal T2 image hyperintensity and
expansion of right hippocampus is better visualized (F).
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The
typical
involvement
pattern
on
neuroimaging studies and clinical and
laboratory findings were highly suspicious
for autoimmune encephalitis. Although basal
ganglia were involved and no hemorrhage was
detected on the susceptibility-weighted images,
which are useful for distinguishing from herpes
simplex encephalitis, viral encephalitides were
also included in the differential diagnosis
because of similar appearance.
In accordance with the symptoms presented,
administrations of maintenance fluid and
sodium-correcting fluid, ceftriaxone (maximum,
4 g/d), acyclovir (maximum 1500 mg/d), and
levetiracetam (20 mg/kg/d) were initiated.
Administrations of pulse methylprednisolone
were started at 30 mg/kg (maximum, 1 g/d) for
five days. During the follow-up, the sodium level
of the patient improved appropriately. The CSF
culture and polymerase chain reaction (PCR)
against herpes simplex type I and II viruses
were negative. A serum sample was submitted
for an autoimmune encephalitis panel and
was positive for LGI-1 IgG (reference value:
negative). Intravenous immunoglobulin (IVIG)
treatment (2 g/kg for two days) was also given
owing to the persistence of the brachial dystonic
seizures and ataxia. The electroencephalogram
performed on the patient was found to be
normal. In addition, abdominal and thoracic
imaging examinations were performed to rule
out a paraneoplastic form of autoimmune LE.
The patient’s symptoms completely improved,
but short-term brachial dystonia recurred
intermittently. The patient was discharged from
the hospital with oral steroid therapy.
Written informed consent was obtained from
the parents of the child.
Discussion
Autoimmune encephalitides (AEs) are infrequent
and various neurological diseases characterized
by immune-mediated inflammation of the
brain. AE phenotypes have mainly been
reproduced from an antigen location.2,10 With
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increased research on autoimmunity, several
new autoantibodies have been discovered
and that expanded AE subtypes spectrum.10
Antibodies targeting the extracellular matrixassociated components of the voltage-gated
potassium channel complex (VGKC) can
include those that target the proteins. Some
of these proteins which coassociate directly
or indirectly with the VGKC, are contactinassociated proteinlike 2 (CASPR2), contactin
2, dipeptidyl aminopeptidase-like protein 6
(DPPX), ADAM 22, ADAM 23, and LGI-1.4,11 The
VGKC is present on the membrane of neurons
in the central and peripheral nervous systems.
Leucine-rich glioma-inactivated protein 1
and CASPR2 are the proteins most frequently
associated with the VGKC.4,10,12 Leucine-rich
glioma-inactivated protein 1 is mainly present in
the hippocampus and temporal cortex.4,12 LGI-1
LE has been reported predominantly in adults
with a mean age at onset of approximately 63
years.6 Our patient had one of the rare cases
of LE with anti-LGI-1 antibodies in children in
literature.
Patients with anti-LGI-1 encephalitis has often
been misdiagnosed as a mental disorders since
the disease progresses with acute or subacute
onset of cognitive dysfunction. Its clinical
manifestations are FBDS, cognitive disorder
(mainly recent memory deterioration), epilepsy,
mental disorder, hyponatremia, autonomic
dysfunction,
psychosis,
hallucinations,
emotional disturbances, spatial disorientation,
and sleep disorders.6,9 Our patient’s initial
symptoms
were
personality
changes,
hyperanxiety, and intermittent headaches.
However, she was admitted to the hospital only
when symptoms of dystonic seizure, ataxia, gait
disturbance, and speech and balance disorders
occurred, approximately one month after the
onset of the initial symptoms.
In adults, an association between LGI-1 protein
disturbances and abnormal seizure activity has
been found in clinical and genetic studies.13,14
Patients usually present with multiple seizure
types, including the characteristic FBDS,
focal tonic or clonic seizures, and myoclonic
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seizures.6,9,15 Focal seizures are common
in a limited number of pediatric patients.7
Faciobrachial dystonic seizures are present
in almost two-thirds of patients with LGI-1
encephalitis and are characterized by focal
seizures with or without loss of awareness,
mostly involving the face and arms.
Faciobrachial dystonic seizures are frequent
but brief seizures lasting less than 5 seconds
that may be associated with vocalization, fear,
automatism, or loss of consciousness.16 They can
also present unilateral or bilateral arm posturing
with facial grimacing lasting less than 3 seconds
without loss of consciousness.17 Our patient had
brachial dystonic seizures lasting less than 5
seconds without loss of consciousness.
Lumbar puncture is essential in the diagnosis
and exclusion of encephalitis. Autoantibodies
to LGI-1 and VGKC can be detected in both CSF
and serum, but serum tests are more sensitive.7,9
Using both serum and CSF may increase the
sensitivity of the test. In our patient, the lumbar
puncture sample showed no abnormalities.
However, we could not examine the antibodies
in the CSF.
In several studies, hyponatremia has been
observed in approximately 40%–60% of
patients.6,9,12 Serum sodium abnormalities
correlate with the disease condition.8 Our
patient also had significant hyponatremia at the
first admission.
Magnetic resonance imaging commonly,
but not always, reveals hippocampal T2
hyperintensity.12 Magnetic resonance imaging
findings may be unilateral but are more
commonly bilateral.18 Neuroimaging findings
may be absent in the early stages of the disease.
Most patients with prolonged symptoms
showed medial temporal MRI changes.18,19
Furthermore, T1 hyperintensities in the basal
ganglia have also been reported.7 Positron
emission tomography could be more sensitive
than MRI and may be useful in the early
diagnosis of the disease.6 In our patient, MRI
revealed T2-FLAIR hyperintensities and a mild
expansion involving the left frontal cortex,
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right medial temporal lobe, left insula and
corpus striatum, right inferior frontal region,
and left temporal lobe. No hemorrhage as well
as contrast enhancement or a true diffusion
restriction were observed.
The use of antiepileptic drugs alone for seizures
and antipsychotic drugs for psychiatric
symptoms is not generally effective. First-line
treatment includes methylprednisolone and
immunoglobulins, and a combination of these
has been shown to be better. Patients show an
excellent response to immunotherapy.9,12 When
methylprednisolone and immunoglobulins
or plasmapheresis do not produce the
desired therapeutic effect, the inclusion of
pharmacotherapy in second-line therapy
with rituximab or cyclophosphamide is
recommended.20 The condition usually has a
good prognosis, with almost 70% of patients
doing well after two years of follow-up. Disease
recurrence, which can occur mostly within the
first six months, accounts for 30% of patients.
The major remaining symptoms are amnesia,
spatial disorientation, and insomnia.6 However,
no clear data are available on the prognosis
in childhood. In our patient, we used pulse
methylprednisolone and IVIG therapy. Her
symptoms completely improved, but shortterm brachial dystonia recurred intermittently.
Follow-up was continued with oral steroid
therapy.
Consequently, though a rare disease in
childhood, anti-LGI-1 encephalitis should
be considered in the differential diagnosis in
patients with new-onset psychotic symptoms or
altered mental state, concomitant hyponatremia,
and unique types of seizures.
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