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1. Introduction

Limbic encephalitis (LE) with antibodies against leucine-rich
glioma-inactivated 1 protein (LGI1) is an auto-antibody
mediated disorder with characteristic symptoms as faciobra-
chial dystonic seizures,* temporal lobe seizures, dysfunction
of memory, and neuropsychiatric symptoms as emotional
lability. It has been described in adults so far.*®’” Within the
existing series with >10 cases, the youngest patient has been
21 years old.”

We present the case of a 14-year-old boy with typical
symptoms of limbic encephalitis as dysfunction of memory
and detection of LGI1 antibodies.

To the best of our knowledge, this is the youngest patient
with this condition described to date.

2. Case study

We present the case of a 14-year-old boy with subacutely
evolving dysfunction of recent memory. The first signs of
memory problems became obvious with therapy of his pre-
existing diabetes mellitus. Having been familiar with the in-
sulin injection system, he forgot simple details on how to use
it. He became emotionally labile, had suicidal thoughts and
developed kleptomania. In the course of the disease, the boy
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Fig. 1 — A—D: Serial fluid-attenuated inversion recovery magnetic resonance imaging revealing development of left sided
hippocampal sclerosis (arrows). In D, the loss of the internal structure of the right hippocampus and a slightly increased
signal suggests that the right hippocampus, too, has become sclerotic (dashed arrow). E: LGI1 antibody titres over time in
relation to the immunological therapies and disability as measured by the modified Rankin Scale. Yellow:
methylprednisolone pulse. Red: plasma exchanges. Orange: oral prednisolone. Blue: mycophenolate mofetil. Open squares:
LGI1 serum antibody titres <1:16 (“negative”). (For interpretation of the references to colour in this figure legend, the reader
is referred to the web version of this article.)



suffered from episodes with half-side pallor and paraesthesia
of the face with ptosis. The episodes lasted for 40—60 s. None
of these signs and symptoms occurred in parallel to abnormal
blood glucose concentrations. No faciobrachial dystonic sei-
zures were observed.

One month following onset, he was investigated as an in-
patient. EEG was normal and remained non-pathologic over
time. CSF had a normal cell count but autochthonous oligo-
clonal bands indicating intrathecal IgG synthesis. Brain MRI
showed swelling of the left hippocampus (Fig. 1A). Serum and
CSF were tested by cell based assays (Euroimmun, Liibeck/
Germany) for a broad panel of neural antibodies. Immuno-
globulin G (IgG) against leucine-rich glioma inactivated pro-
tein 1 was detected at a titre of 1:1000; these antibodies were
not found in undiluted CSF. Since the total IgG concentration
in serum was about 400 times higher than in CSF, this sug-
gested a slight measuring inaccuracy and in any case a pe-
ripheral production of the anti-LGI1-IgG. All other tested
antibodies — against glutamic acid decarboxylase or the re-
ceptors for N-methyl-D-aspartate, gamma-aminobutyric acid
B, alpha-amino-3-hydroxy-5-methyl-4-isoazolpropionacid or
glycine, those against contactin-associated protein 2, amphi-
physin, CV2, PNMA2 (Ma2), Hu, Ri, Yo and thyroid antigens —
were negative. ANA were found at a borderline titre of 1:100.
Sodium levels were within the normal range at all times.

A tumour was not detected, MRI of the thorax and
abdomen were normal.

Upon the diagnosis of limbic encephalitis with LGI1 anti-
bodies, one methylprednisolone pulse (1 g/day for 5 days
intravenously) was given without beneficial effect. We esca-
lated therapy to plasmapheresis (3 times/week, in total 10
times, 50 ml/kg, against albumin) with subsequent oral pred-
nisolone treatment for 3 months. Treatment success was
consolidated with immunosuppressive therapy with myco-
phenolate mofetil (MMF, 2 x 1 g/day) for 4 years. LGI1 anti-
bodies disappeared. The swelling of the left hippocampus
resolved (Fig. 1B and C).

The patient's memory and behaviour started improving
after the second round of plasmapheresis, but the impairment
was not completely reversible at most recent follow-up, five
years after disease onset. Serial brain MRI showed develop-
ment of left (and potentially right) sided hippocampal scle-
rosis over time (Fig. 1D). For a graphical summary of the
antibody titre course and disability symptoms measured by
modified Rankin Scale, see the Fig. 1E.

3. Discussion

Adults with limbic encephalitis (LE) due to LGI1 antibodies
present with memory impairment, temporal lobe seizures,
affective symptoms or combinations. Mediotemporal MRI
changes are common.>®’ In the existing large series, all pa-
tients were >21 years old. The average age at disease onset is
in the seventh decade.” Most patients improve clinically, but
are left with residual memory deficits and hippocampal
atrophy.'

To the best of our knowledge, this is the youngest patient
reported so far. His symptoms, MRI course, antibody findings
and treatment response are indistinguishable from the adult
cases. The case satisfies the recent criteria of definite limbic
encephalitis.” We conclude that LE with LGI1 antibodies may
be a differential diagnosis in adolescents with subacutely
evolving deficits of recent memory.

In this patient, the pre-existing diabetes and the antinu-
clear antibodies at a serum titre of 1:100 may suggest a pre-
disposition for autoimmune diseases, even though Hashimoto
encephalitis, thyroid disease or lupus erythematosus do not
explain his presentation. Recently, the predilection for certain
HLA types in patients with anti-LGI1 encephalitis has been
reported.’

LGI1 is mainly expressed in the central nervous system
(CNS) and may regulate presynaptic VGKCs and so affect
transmitter release. Post-synaptically, LGI1 interacts with
ADAM?22 proteins and may maintain AMPA receptors at syn-
aptic sides. Antibodies may interfere with this.® The diversity
of symptoms associated with LGI1 antibody mediated en-
cephalitis is not well understood. In our case, we could not
observe the typical faciobrachial dystonic seizures which
often precede the onset of limbic encephalitis.* The boy told
us about episodes of half-side pallor and paraesthesia of the
face with ptosis but we could not verify them. The classifica-
tion of this symptom is unclear. It could be autonomic sei-
zures, potentially pilomotor seizures that have been found
repeatedly in patients with limbic encephalitis.'® We could
not observe hyponatraemia that is common in adults. In our
case the main symptom was the memory dysfunction, espe-
cially of short-term memory. Autoimmune disorders linked to
antibodies targeting synaptic proteins such as LGI1 respond
well to immunomodulatory treatment. In our case, upon a
combination of immunotherapies, there was improvement of
memory deficits in parallel with a decrease of the antibody
titre. As a residual symptom, the boy continued to have
memory problems explained by irreversible hippocampal at-
rophy and sclerosis. In accordance to recent data hippocam-
pal atrophy and poor memory recovery is common in patients
with LGI1 antibodies and suggests permanent functional
damage." It may be speculated that very early diagnosis and
rapid immunomodulatory treatment could help to prevent a
progression resulting in irreversible lesions.

It is tempting to speculate that the rarity of anti-LGI1 en-
cephalitis in paediatric patients relates to a lower expression
of this protein in younger age as described in mice.’ Our case
shows that in the paediatric population, LGI1 antibody medi-
ated limbic encephalitis should be considered as a differential
diagnosis in patients with subacutely evolving, otherwise
unexplained memory dysfunction.
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