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Abstract

LGII (Leucine-rich glioma inactivated protein-1)antibody disease is one of the major causes of limbic encephalitis encountered in
clinical practice manifesting with clinical seizures, behavioural disturbances and movement disorders .Here we discuss the varied
presentations of this disease through three cases encountered at our center emphasizing the cardinal clinical,imaging and laboratory
diagnostic features.Recognition of these characteristics would lead to early diagnosis and prompt management of this eminently

treatable condition.

Introduction

Limbic encephalitis is characterised by the clinical syndrome
of memory,behavioural disturbances,seizures or movement
disorders with imaging evidence of medial temporal lobe
involvement.It can be seen in association with underlying
tumors such as small cell carcinoma lung,thymoma and various
other malignancies as a paraneoplastic syndrome or as a non-
paraneoplastic syndrome .

Common antibodies associated with this presentation
include AMPA-R,GABA-B (amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid receptor , gamma-aminobutyric acid-B
receptor) and LGI1 antibody. LGI1 protein is predominantly
expressed in the hippocampus and temporal cortex.It is
secreted into the synapse and interacts with 2 synaptic proteins
(presynaptic ADAM23 and postsynaptic ADAM?22), organizing
a protein complex that includes the presynaptic Kv1.1/Kvl.2
potassium channels and postsynaptic AMPA-receptor scaffolds.
This complex is predominantly inhibitory in function.

Lai et al.! proposed that in patients with LGIlantibodies, an
immune-mediated disruption of LGI1 function causes increased
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excitability, resulting in seizures and limbic encephalopathy.
Some patients present with a rapidly progressive dementia
with focal seizures,myoclonus that mimics Creutzfeldt-Jakob
disease?.

Median age of presentation is 60 years and 65
percentage of cases are seen in males.Tumor association has
been described in less than 20 percent cases®
CASE1-"THE LADY WITH GOOSEBUMPS"

48 year old previously healthy lady presented with
history of decreased personal care,decreased interestin household
activities followed by abnormal behaviour and irrelevant talk
of 8 months duration.In view of these symptoms,she initially
presented to the psychiatry out patient facility at our institution
from where she was referred to us.

Along with these behavioural symptoms,the relatives
also reported recurrent involuntary movements characterised
by abnormal flexion of the right elbow followed by staring
and subsequent irrelevant talk lasting seconds to few minutes.
There would be almost 4-5 similar episodes every day.There
was no associated bowel or bladder incontinence or secondary
generalised tonic -clonic posturing.

The prominent clinical finding observed during all
these stereotyped episodes was that these were accompanied by
piloerection in the right upper limb which would subside once
the episode was over.

On examination, her Mini mental status examination(MMSE)
score was 21,there were no lateralising neurological deficits
elicited on examination. Signs of meningeal irritation were
absent.

Blood investigations showed mild hyponatremia- Serum
sodium value was 134 MEq/dL(Miliequivalent/dwciliter).
Electroencephalogram showed bilateral temporal slowing
which was prominent in the left hemisphere.

Magnetic resonance imaging showed bilaterally symmetrical
T2 and FLAIR hyperintensities in the medial temporal lobes
especially in the region of hippocampus.

Her Serum and CSF LGI1 antibody testing turned out to be
positive.Autoimmune workup also showed weakly reactive
antinuclear antibody( ANA) and dsDNA antibody positivity.
Shewastreatedwithimmunotherapy-A5daycourseofintravenous
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methylprednisolone along with antiepileptic carbamazepine for
the seizures.Subsequently she was put on oral prednisolone in
Img/kg dosage.

She responded well to treatment,seizures getting

controlled completely within 1 week and her cognitive and
behavioural symptoms also got better on follow up.Follow up
MMSE recorded was 29 at | month.
This case highlights the unique finding of piloerection during the
stereotyped seizure like events in LGI1 antibody encephalitis
which turned out to be the single most important diagnostic clue
in clinching the diagnosis.

Piloerection and pilomotor seizures in LGI1 antibody
encephalitis have previously been reported in literature by many
authors .However,the frequency of patients with such events is
considerably low as compared to the classical faciobrachial
dystonic seizures or tonic seizures. >

Also,this case is a reminder of the fact that behavioural
disturbances secondary to autoimmune encephalitis can very
frequently be labelled as a psychiatric illness unless the index of
suspicion is very high.

MRI IMAGE OF CASE1-MRI FLAIR sequence showing
bilateral symmetrical medial temporal and hippocampal
hyperintensities

CASE 2-"THE GENTLEMAN WHO KEPT ON
NODDING"

50 year old farmer presented with history of abrupt

onset movements of the head resembling nodding which were
followed by deviation of the head towards left side with absent
staring look, subsequently there would be vocalisation in the
form of illegible utterances lasting few seconds.
Such episodes would be repeated 2-3 times each day.For these
symptoms,on consulting a nearby hospital facility, he was
started on the antiepileptic levitiracetam given orally in the
dosage of 500mg twice daily.

1 week  into  the  illness,he  developed

forgetfulness,irrelevant talk and it was at this juncture that he
presented to our center.
On examination-there were no lateralising deficits elicited,also
there were no signs of meningeal irritation. Detailed cognitive
assessment was not possible at presentation as he was in frank
delirium.

Complete blood count and ESR were unremarkable.
The conspicuous finding in this case was persistent severe
hyponatremia.lnitial sodium value at presentation was 113 MEq
(Milliequivalents)which improved to 124 MEq on correction
with hypertonic saline administration.Hovever normalisation
of the values to 136MEq took more than 1 week despite
Intravenous correction.

MR imaging showed asymmetric T2 and FLAIR
hyperintensity of the left hippocampus with partial diffusion
restriction.Electroencephalogram showed non specific diffuse
slowing and no interictal epileptiform discharges (IEDs)were
visualised.

CSF examination showed occasional lymphocytes and
biochemical studies were normal. CSF LGI1 antibody was
found to be positive,serum antibody was negative.

He was treated with pulse intravenous

methylprednisolone followed by oral steroids.On initiation of
immunotherapy and correction of hyponatremia, his delirium
gradually improved. Levitiracetam was switched to intravenous
preparation and the dose was hiked to 500mg 3 times daily which
led to control of the seizures. At discharge his MMSE was 24/30.

CASE2 MRI-brain axial FLAIR sequence showing left
hippocampal hyperintensity

CASE 3-"THE GENTLEMAN WITH FOCAL
TWITCHING"

64 yr old male presented with history of involuntary
jerky movement involving right upper limb and right side of
face with head turn to right. Awareness was preserved during
each of these episodes.These episodes were brief and frequent
,lasting few seconds.

There was no history of fever ,headache or preceding
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trauma. He reported past history of diabetes mellitus , systemic
hypertension and coronary artery disease.He was started on
antiepileptic medication for the seizures.However his sensorium
worsened subsequently and he went on to develop generalised
tonic -clonic seizures.Initial neurological examination was
unremarkable except for the recurrent right facio-brachial
dystonic seizures.There was no lateralising neurological
deficit,no signs of meningeal irritation were elicited. Routine
blood investigations were within normal limits.The initial
MRI done from another hospital facility did not show any
abnormality. However the electroencephalogram showed
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bilateral temporal interictal epileptiform discharges(IEDs).The
serum LGI1 antibody was strongly positive,CSF antibody testing
was not done. MR imaging was again repeated after 1 week
in view of persistent encephalopathy which showed bilateral
medial temporal lobe T2 and FLAIR hyperintensities along
with posterior parieto-occipital hyperintensities with evidence
of blooming artefact on susceptibility weighted sequences.

The lesions did not show diffusion restriction and
there was no significant enhancement of the lesions on contrast
imaging.Possibility of vasogenic edema secondary to posterior
reversible encephalopathy syndrome (PRES) was considered
to account for these posterior cortical lesions as subsequent
imaging showed resolution of these .

Immunotherapy was initiated- initially intravenous
methylprednisone for 5 days followed by intravenous
immunoglobulin in the dose of 0.4 mg/kg was administered.
He made a gradual recovery with improvement in mental
status,however persistent right upper limb focal seizures
prompted hiking up of antiepileptic medications with sodium
valproate and lacosamide being added along with leviteracetam.
MMSE was 28/30 at discharge with complete remission of the
seizures.

TABLE1-SUMMARY OF CLINICAL DETAILS AND INVESTIGATIONS

Patient Clinical presentation

Mri findings

Eeg findings Other investigations

1.female,48yrs | Memory disturbance,apathy, Focal

Bilateral medial temporal lobe

Bitemporal| Serumcsf Igil antibody

seizure with impaired awareness and | ,insular T2,FLAIR hyper- | slowing positive Ana ,dsdna positive
piloerection intensenselesions

2.male,50 yrs Focal seizures involving head region | Unilateral left medial temporal | Delta grade | Csf Igil antibody positive
followed by delirium lobe t2 flair hyperintense lesions | slowing Serum Igil negative Severe

hyponatremia

3.male,64 yrs Right faciobrachial dystonic seizures

Bilateral medial temporal lobe

Bilateral temporal | Serum lgil antibody positive

followed by delirium and parieto-occipital t2,flair | sharp waves Csf testing-not done
hyperintensities
Discussion of the illness. Cognitive abnormalities including
memory,behavioural disturbances or seizures are the

After the initial description in 2010',LGI1 antibody
encephalitis syndrome has now been well characterised and the
disease course and long term prognosis has been reported in
literature®. The condition should always be considered in any
middle age or elderly individual presenting with insidious onset
memory or behavioural disturbances .The index of suspicion
should be very high in cases who have a rapid evolution of
cognitive abnormalities and when preliminary workup for
infective,metabolic and endocrine causes turns out to be
negative.

COGNITIVE ABNORMALITIES

The first case of the middle aged lady with insidious
onset behavioural abnormalities remaining undiagnosed for 8
months is a reminder of the fact that LGI1 antibody encephalitis
presenting as behavioural disturbance can very well be mistaken
for a primary psychiatric illness especially if co-existing seizures
or involuntary movements are not prominent in the initial phase

presenting manifestation in majority of cases.Patients may
be apathetic,display dishinhibited or socially inappropriate
behaviour .Very often,visuospatial disorientation can lead
to patients getting lost in familiar surroundings.Deficits in
various cognitive domains including verbal memory,visual
memory,executive function and attention have been reported on
long term follow up.Patients may report persistent amnesia for
the period of the disease as dysfunction of the LGII receptor
complex may interfere with long term potentiation and long
term depression.?

SEIZURE TYPES

Various types of seizures have been described in
association with LGI1 antibody encephalitis .Faciobrachial
dystonic seizures(FBDS) have classically been associated
with this illness.FBDS are involuntary contractions of 1-2
seconds,affecting the unilateral arm (or leg) and face,occurring
up to 100 times a day, but often unrecognized by patients and
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physicians. . Faciobrachialdystonic seizures (FBDS) are very
specific for anti-LGI1 encephalitis, although only present in a
minority of the patients.Irani etal’ coined the term faciobrachial
dystonic seizure as these events often lack an EEG correlate
and could very well have a subcortical origin.Whether these
events should be classified as seizures or movement disorder
is still a matter of contention.These events respond better to
immunotherapy rather than antiepileptic treatment as was
the case in our third patient whose seizures were controlled
completely only after immunotherapy was stepped up after
initial treatment with intravenous corticosteroid on initiation of
intravenous immunoglobulin.

FBDS was the predominant seizure type in the third

case described and its early recognition in the disease course
lead to appropriate diagnostic antibody workup and initiation
of immunotherapy.
Other seizure types reported include focal tonic seizures,tonic
-clonic seizures with secondarily generalisation, focal seizures
with  dyscognitive features,pilomotor seizures,autonomic
seizures,gelastic seizures etc.

The unique finding of pilomotor seizures occuring
in LGIl antibody disease has been increasingly realised.
Piloerection during the stereotyped upper limb movements in the
first case described were the single most important diagnostic
clue leading to diagnosis as no specific EEG correlate could
not be obtained despite repeated video-EEG recordings.These
events could very well have been mistaken as psychogenic non
epileptic events given the background history of behaviour
symptoms.

Our second case was characterised by focal seizures
involving the head region evolving to secondary generalised tonic
clonic movements and progressive alteration in sensorium.This
case was characterised by presistent and severe hyponatremia
.This metabolic abnormality has been reported to occur in
around 65 percentage of cases and could be due to expression
of the LGII receptor in hypothalamus and kidney ,antibody
binding to the receptor leading to syndrome of inappropriate
antidiuretic hormone secretion(SIADH).Certain authors feel
that to some extent,the degree of hyponatremia correlates with
the severity of disease and improvement in hyponatremia also
occurs in close conjunction with clinical improvement.

SEROLOGY

Coexisting antibodies along with LGIl can
be seen in upto 10 percentage of cases and these
include antinuclear antibody(ANA),thyroid peroxidase

antibody(TPO),GAD65(glutamic acid decarboxylse65).Case
1 demonstrated positivity of ANA by immunofluorescence
method along with double stranded DNA antibody.These may
reflect expansion of the autoimmune disease process and
whether these have a role in the disease pathogenesis is a matter
of speculation.

Even though LGI1 antibody disease is classicaly
non-paraneoplastic,screening for coexisting tumors is also
of paramount importance as upto 20% cases may harbour
malignancies of the lung,thymus ,neuroendocrine tumors
etc.CT-Thorax and abdomen along with tumor markers
may serve the purpose for initial screening ,however occult
lesions may only be picked up on FDG-PET imaging.

NEUROIMAGING

Magnetic resonance imaging showed medial temporal
lobe involvement in all our three cases-bilateral in cases 1 and
3 and unilateral in Case2.This is consistent with the classical
imaging described in literature

However,the third case differed with more extensive
involvement beyond the medial temporal lobes with involvement
of the bilateral parietoccipital regions.These lesions also
showed partial diffusion restriction with blooming artefact on
susceptibility weighted sequence

The multifocal cortical ,subcortical lesions could
possibly have been due to vasogenic edema secondary to
inflammatory cytokines such as Interleukin-6-8 which are
increased in patients with autoimmune encephalitis, which could
induce oxidative stress and endothelial dysfunction.Previously,
Jaeho Kim et al® has described PRES -like lesions in association
with LGI1-antibody associated autoimmune encephalitis.

Conclusion

LGIl antibody encephalitis should be considered
in differential diagnosis of middle age to elderly patients
presenting with seizures,behavioural abnormalities and imaging
evidence of temporal lobe involvement. Prompt recognition and
treatment with immunotherapy leads to improved outcome.
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