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Autoimmune encephalitis associated with antibodies against leucine-rich glioma inactivated protein
(LGI1) is classically associated with brief, recurrent, contractions of facial and upper limb muscles, typi-
cally on the same side. Commonly described as ‘faciobrachial dystonic seizures’ (FBDS), these seizures
have become the semiological hallmark of anti-LGI1 encephalitis. However, the facial and upper limb
contractions observed in patients with anti-LGI1 encephalitis associated seizures are not always dystonic
in nature. Here, we briefly highlight the case of a patient who was admitted to our institution with facio-
brachial tonic-myoclonic seizures to emphasize the fact that faciobrachial seizures in anti-LGI1
encephalitis are not always dystonic. We also review the literature on the semiology of these seizures
in patients diagnosed with anti-LGI1 encephalitis and propose a more apt description for this phe-
nomenon. Our case as well as the literature highlights that in anti-LGI1 encephalitis the typical seizure
semiology of faciobrachial distribution includes tonic, clonic, dystonic, and myoclonic activity in isolation
or combination with or without plus features. Given that accurate labelling of clinical phenomenology
enables a better understanding of the underlying epileptic networks and precise diagnosis, we would
suggest a more inclusive term ‘faciobrachial motor seizures’ instead of ‘faciobrachial dystonic seizures’
to describe the typical seizure semiology of anti-LGI1 encephalitis. Based on the presence or absence
of specific clinical features, these seizures can be further sub-classified as focal aware faciobrachial motor
seizures, focal impaired awareness faciobrachial motor seizures or focal faciobrachial motor plus seizures
(aware or impaired awareness).
� 2021 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Autoimmune encephalitis associated with antibodies against
leucine-rich glioma inactivated protein (LGI1) is classically associ-
ated with brief, recurrent, contractions of facial and upper limb
muscles typically on the same side. Initially described as seizure-
like episodes [1], early debate focussed on whether the manifesta-
tion was a seizure or a movement disorder [2]. These events were
first described as faciobrachial dystonic seizures (FBDS) by Irani
et al in 2011 in their seminal publication and it remains the most
commonly used terminology to describe typical seizures in anti-
LGI1 encephalitis [3].

Since the original description, FBDS has become the semiologi-
cal hallmark of anti-LGI1 encephalitis. However, the facial and
upper limb contractions observed in patients with anti-LGI1
encephalitis associated seizures are not always dystonic in nature.
The semiologic descriptions of these seizures have been variably
described as tonic, clonic, myoclonic, dystonic and motor spasms
in the literature (Table 1). Prior to the key publication by Irani
et al. [3], another group of researchers described the semiology
of tonic seizures with faciobrachial and lower limb distribution
in anti-LGI1 encephalitis [4]. Despite this variability, this seizure
type is almost always referred to as dystonic in the literature.

To place these semiologic variations into clinical context, it
would be useful to study the characteristic phenotypes. Tonic
activity is defined as sustained increase in muscle contraction that
may last a few seconds to minutes. It differs from myoclonic
seizures characterized by sudden, brief (typically < 100 msec)
involuntary, single or multiple contractions of muscle(s) or muscle
group(s) and clonic (regular, repetitive jerking involving the same
muscle groups) activity. Both clonic and myoclonic activity can
arise from the primary motor cortex or the premotor cortex.
Furthermore, clonic activity may also arise from the supplemen-
tary sensorimotor area whereas myoclonic activity may arise from
the primary somatosensory area [5]. Tonic activity can result in
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Table 1
Summary of findings of the literature review.

Study and
Year

Number
of
patients

FBS
topography

FBS seizures as described in the
publication by the authors

Plus features Interpretation
of FBS subtype

Ictal EEG
Change

Ictal EEG Pattern

Ahn, 2014 1 Face, limbs Tonic/dystonic seizure involving
face and limbs

NA Mixed tonic-
dystonic

Yes Spike-and-wave burst

Beimer, 2017 1 Face Right-hand manual automatisms,
an unusual facial expression or
dystonic facial contraction,
tachycardia and outbursts of
nonsensical ictal speech

Manual
automatisms,
tachycardia,
ictal speech

Dystonic Yes Rhythmic delta activity

Casault,
2015

1 Face, upper
limb, lower
limb

History of spasms affecting face
and bilateral limbs with
predominance for the right side,
occurring nearly hourly, associated
with postictal confusion. Observed
to have spontaneous jerks,
occurring numerous times per
hour, characterised by contraction
of right face with flexion of
ipsilateral shoulder, arm, wrist and
hip with extension of the right
knee and plantar flexion right foot
lasting 0.5–2 seconds

NA Clonic No NA

Celliers,
2016

1 Face, arm Brief dystonic jerks of left arm and
face

NA Dystonic No NA

Chen, 2017 4 FBS
only
8 FBS
plus

NR In patients with FBS only, patients
reportedly showed ‘‘typical
symptoms” with short episodes,
frequent attacks and in one case
postural change was a trigger.
In the group with FBS plus, vast
majority had automatisms (such as
hand groping, soliloquizing and
oral-automatisms). One patient
had dystonic posturing plus
subsequent hand and arm
elevation. Other types of epileptic
seizures occurred before or after
FBS in two patients.

Automatisms
or other types
of epileptic
seizures

Dystonic Yes (in group
with plus
features only)

NA

d’Orsi, 2018 1 Face, upper
limb

Sudden, short, frequent
contractions of the upper limb and
the left hemiface. The EEG/EMG
pattern resembling an asymmetric
tonic spasm was always followed
by oral and gestural automatisms
with dystonic posturing of the
upper limbs.

Automatisms Mixed tonic-
dystonic

Yes Focal contralateral EEG wave
(fronto-central) preceding
muscle activity

Duncan,
2014

1 Face, upper
limb

History of violent muscle jerks
involving the right side of his body
and face that impaired his gait and
balance, occurring many times
throughout the day. Observed to
have myoclonus involving the
right side of his face and right
upper extremity which were
associated with loss of awareness
and dystonic posturing of the right
arm.

NA Mixed
myoclonic-
dystonic

No NA

Gravier,
2019

1 Upper
limb, face,
sometimes
leg

Right side dystonic posturing
involving the upper limb, the face
and sometimes the leg followed by
speech arrest but without loss of
consciousness. The events lasted
less than 10 seconds.

NA Dystonic Yes Left temporal seizure
concomitant with FBS

Irani, 2011 29 Arm, face,
leg, trunk

Images show ipsilateral facial
grimacing and dystonic arm
posturing. The authors report that
the events are very brief (<3
seconds), very frequent, involve
the arm, commonly the ipsilateral
face, leg and sometimes trunk. Ictal
vocalisation was present in 24%.
Ictal loss of awareness was present
in a minority of seizures in 66% of
patients. Auditory stimuli and high
emotions were reported to be
triggers, in 28% of patients.

Vocalisation Dystonic Yes (in some) 2–4 Hz left fronto-temporal
spike-wave activity (in one
patient)
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Table 1 (continued)

Study and
Year

Number
of
patients

FBS
topography

FBS seizures as described in the
publication by the authors

Plus features Interpretation
of FBS subtype

Ictal EEG
Change

Ictal EEG Pattern

Irani, 2013 10 Arm, face,
leg

The motor component was always
dystonic and involved the arm
both proximally and distally.
Ipsilateral face involvement was
commonly present and leg
involvement was seen in almost
half cases. Events were frequent
and typically brief, but lasted
between 10–30 seconds in four
patients. Triggers included
heightened emotion, movement
and noise. An aura comprising of
sensory symptoms and auditory
hallucination was seen in some
patients. Automatisms were
present in three cases. Speech
arrest, agitation, fear and
tearfulness were seen following
the motor event in some patients.

Automatisms
Aura

Predominantly
dystonic; with
clonic
components in
2 patients

Yes (in 3
patients)

Focal slowing during seizure in
two patients; the third patient
had rhythmic 4–5 Hz left-
hemispheric discharges
associated with disorientation
and automatisms

Li, 2016 7 Face, upper
limb

Described in four patients as
sudden, short, and predominantly
tonic contractions of the upper
limbs. The end of the movement
was accompanied by a dystonic
posturing and ipsilateral facial
grimacing, lasting 1–2 seconds.
One case was preceded by an
autonomic aura with palpitations
lasting 5 seconds before the onset
of FBS.

Autonomic
aura

Mixed tonic-
dystonic

Yes (in 1
patient)

Diffuse voltage depression with
‘palmodic aura’

Rizzi, 2019 1 Arm, leg,
face

History of brief episodes lasting a
few seconds of involuntary
movement and tingling of the right
hand followed by contraction of
the right arm, leg, mouth deviation
and occasionally LOC and falling.
Observed to have frequent ‘‘jerks”
(facial grimace with winking and
mouth deviation to one side and
rapid abduction of right shoulder)

Sensory
symptoms

Tonic Yes (in some) Spike-wave bursts

Schmerler,
2016

1 Face, arm Brief (5–10 s) jaw-pulling and arm
flexion episodes associated with
altered awareness.

NA Tonic No NA

Simabukuro,
2016

2 Face, arm Short, unilateral jerking
movements affecting the right arm
and face in one patient. These
events lasted a few seconds in
duration and were frequent. Focal
seizures characterised by brisk and
sudden shock-like jerks of the left
upper limb in another patient.
The image demonstrates dystonic
arm posturing and ipsilateral face
grimacing in both patients

NA Mixed
myoclonic-
dystonic

Yes (in 1
patient)

Electrodecremental pattern

Steriade,
2016

5 Face, arm,
leg

The most frequent electroclinical
event comprised of sudden tonic
spasm of the face, arm and/or leg.

NA Tonic Yes (in a
minority of
seizures, and
typically
during longer
duration
events)

Electrodecremental pattern

Sweeney,
2017

1 Face, arm History of involuntary, recurrent,
episodic contractions of the left
face and right hand. Observed to
have episodic left face tightening
and grimacing along with bilateral
arm flexing and hand tightening.

NA Tonic No NA

(continued on next page)
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Table 1 (continued)

Study and
Year

Number
of
patients

FBS
topography

FBS seizures as described in the
publication by the authors

Plus features Interpretation
of FBS subtype

Ictal EEG
Change

Ictal EEG Pattern

Wennberg,
2018

4 Arm, face,
leg

Patient 2 reported to have tonic
flexion spasms, involving sudden
involuntary flexion at the hips and
knees often with abduction of the
shoulders. She occasionally
experienced an aura of bilateral
feet parasthesiae lasting one
second. A majority of her events
consisted of just the bilateral
flexion spasms, whereas a minority
(~30%) started as flexion spasms
and ended as lateralised ‘FBDS’ or,
least frequently (~10%), consisted
of ‘typical FBDS’

Sensory
symptoms

Predominantly
tonic

Yes Frontal infraslow activity
Electrodecremental pattern

Yu, 2016 2 Face, arm Case 1 described as initially having
a numb and itchy feeling in chest,
left shoulder and left face, which
typically lasted for several seconds
and occurred several times daily.
The symptoms progressed to
include muscle tension in the left
arm, which lasted for several
seconds. The patient also
experienced occasional muscle
contortion and the tongue lolled
out.

Sensory
symptoms

Tonic No NA

Yoo, 2014 1 Face, hand History of confusion and twitching
of the arm and face. Family
reported facial contortions and
simultaneous hand dystonic
movements lasting under 2
seconds and happening many
times a day. Observed to have
frequent, though very brief (0.5–2
seconds) facial grimaces,
(right > left), sometimes with
subtle right-hand movements
(mostly wrist flexion).

NA Mixed tonic-
dystonic

No NA

Navarro,
2016

22 Upper
limb, face,
lower limb

Tonic-dystonic seizures consisted
of sudden, short and predominant
distal contraction of the upper
limb of approximately one second
duration. In some patients, the
hemiface and lower limb were
involved. The end of the
movement was accompanied by a
dystonic posture, with the fingers
of the hand moving apart and a
few brief automatisms

Automatisms Mixed tonic-
dystonic

Yes (in patients
with isolated
tonic-dystonic
seizures)

Focal, frontal contralateral EEG
wave. Bilateral changes seen in
patients with bilateral
asynchronous tonic-dystonic
seizures.

Andrade,
2011

3 Face, arm,
leg

Strong, massive movements (of the
face, shoulders, arms, or legs)
which were slightly slower than
typical myoclonus. Consciousness
was preserved during the
movements.

NA Tonic Yes (longer
events)

Electrodecremental pattern

Boesebeck,
2013

1 Face, upper
limb

Right shoulder abduction and
elbow flexion with dystonic
posture of right fingers, followed
by dystonic movement of right
cheek and tongue abduction to the
right

NA Dystonic No NA

Plus features - refers to presence of additional clinical findings in association with faciobrachial seizures such as automatisms, dysphasia, vocalization etc. NR – not reported.
NA – not applicable. LOC – loss of consciousness. FBS – faciobrachial seizures. FBDS – Faciobrachial dystonic seizures. Full list of references for studies summarised in Table 1
can be found in Supplementary References List (Supplementary data 2).
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sustained posturing [5,6]. Dystonic activity is characterized by sus-
tained contractions of agonist–antagonist muscle pairs producing
athetoid or twisting movements which may result in abnormal
posturing [6]. Tonic activity can be difficult to distinguish from
dystonic activity but the presence of a rotational component can
be a helpful distinguishing feature [7]. Whereas focal tonic seizures
4

are thought to reflect the involvement of the frontal lobe, particu-
larly peri-rolandic and mesial frontal regions [8], metabolic studies
indicate that dystonic posturing in seizures may reflect the
involvement of the putamen, as well as, extratemporal cortical
areas such as the insula, inferior and superior frontal gyri, anterior
cingulate gyri and parietal areas [9]. Functional neuroimaging



Fig. 1. Ictal EEG pattern of faciobrachial motor seizures in our patient. The ‘double banana’ (bipolar) montage is shown in Image A. The common average reference montage is
shown in Image B. Electrodecremental pattern is noted immediately before the initial myoclonic contraction of the left upper limb (marked with an arrow). Tonic contraction
of the left hemiface occurs concurrently. The tonic hemiface contraction and ipsilateral upper limb myoclonus (marked with a star) are brief and recur four times in quick
succession before the faciobrachial motor seizure terminates. During the muscular contractions, the background EEG is obscured by EMG and lead movement artefact. A 20
second window is shown. The sensitivity and filter settings are as follows: sensitivity 10 uV/mm, notch filter at 50 Hz, low pass filter at 70 Hz and high pass filter at 0.5 Hz.
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studies of patients with FBDS have also demonstrated altered glu-
cose metabolism in the basal ganglia in some cases [3].

Here, we briefly highlight the case of a patient who was admit-
ted to our institution with faciobrachial tonic-myoclonic seizures
to emphasize the fact that faciobrachial seizures in anti-LGI1
encephalitis are not always dystonic. We also review the literature
on the semiology of these seizures in patients diagnosed with anti-
LGI1 encephalitis and propose a more apt description for this
phenomenon.
Materials and methods

We obtained approval from the Human Research Ethics Com-
mittee at Monash Health for the publication of clinical data.

To investigate the semiologic variability of FBDS, we conducted a
review of the literature on the semiology and ictal EEG features of
5

anti-LGI1 encephalitis associated seizures using Pubmed (1966 to
October 2020), Medline (1964 to October 2020) and PsycInfo
(1967 to October 2020). Using Boolean operators and MESH terms
where appropriate, we combined the following search terms: LGI1
antibody encephalitis, faciobrachial, seizure, clinical, electroclinical,
semiology and electroencephalography. We only included publica-
tions that described the semiology of anti-LGI1 encephalitis associ-
ated seizureswith a faciobrachial distribution. Review articles, non-
English language publications and unclear literaturewere excluded.
Case summary

A 73-year-old woman, with no apparent risk factors for epi-
lepsy, was admitted to our institution in the setting of recurrent
‘twitching’, confusion and agitation. Investigations were notable
for the finding of mild hyponatremia (Na 133 mmol/L), normal
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cerebrospinal fluid (CSF) cell count and biochemistry and normal
brain MRI. Continuous video EEG monitoring captured brief, recur-
rent, and frequent episodes of predominantly myoclonic contrac-
tion of the left upper limb (sudden, brief, involuntary
contractions), with ipsilateral tonic contraction (upper and lower
facial tonic spasm) of the face (Video 1). These events were associ-
ated with preserved awareness and could last between 0.5 to 10
seconds in duration. These events were observed in sleep as well
as wakefulness. Additional neurologic symptoms such as automa-
tisms or sensory symptoms were not present. The pattern of
involvement was always unilateral (almost exclusively left-
sided). Dystonic seizures in the faciobrachial distribution were also
seen occasionally in the same patient (Video 2). The interictal EEG
demonstrated intermittent right frontotemporal slowing. The ictal
EEG demonstrated an electrodecremental pattern (Fig. 1). Serum
and CSF autoimmune encephalitis screen returned positive for
anti-LGI1 antibodies. She made a good recovery with immunother-
apy (intravenous immunoglobulin and rituximab) and antiseizure
medications (phenytoin and lacosamide).
Results

After removing duplicate entries, screening the abstract,
reviewing the full text of identified citations and screening the
references list of included publications, we identified 35 relevant
publications (Supplementary Fig. 1 and Supplementary References
List Supplementary data 2). Table 1 summarises the key findings
from our literature review and only includes publications that
describe the semiology of these seizures.
Discussion

This case highlights several key points regarding anti-LGI1
encephalitis associated seizures with faciobrachial distribution.
These seizures are typically brief (lasting between 0.5 and 10 sec-
onds in duration in our patient) very frequent, sometimes precede
other clinical symptoms such as cognitive impairment and are
highly responsive to immunotherapy (more so than antiseizure
medication) [10]. Hyponatremia and falls are commonly associated
with seizures in this patient group [10]. Other seizure types (e.g.
focal onset non-motor seizures with impaired awareness and
tonic-clonic seizures) can be concurrently present [11]. An ictal
EEG correlate for faciobrachial seizures is only seen in approxi-
mately one-third of cases [12]. Reported ictal EEG patterns include:
bursts of spike-and-wave activity, electrodecremental pattern,
contralateral fronto-central slow wave and evolving rhythmic
activity [3,13–15].

Of particular importance, the episodes of facial and upper limb
contraction are not always dystonic in nature, as alluded to by the
term FBDS. In our patient, the movements were predominantly
myoclonic (accompanied by ipsilateral tonic contraction of the
face) rather than dystonic and the ictal EEG demonstrated an elec-
trodecremental pattern which can be seen in tonic seizures and
epileptic spasms (Video 1 and Fig. 1) [16]. The EEG finding of elec-
trodecrement pattern has also been described in seizures of facio-
brachial distribution in anti-LGI1 encephalitis (Table 1) [4]. It must
be noted that a ‘mixed’ clinical phenotype, comprising of two dif-
ferent types of muscular movement (e.g. tonic-dystonic or
myoclonic-dystonic) is not unique to our patient and is reported
in more than one-third of all the cases published in the literature
(Table 1). Of these mixed phenotypes, tonic-dystonic was the com-
monest phenotype [13,14,17–19], followed by myoclonic-dystonic
subtype [20,21].

As revealed by our literature search and summarized in the
Table 1, patients with this condition usually experience brief (rang-
6

ing from 0.5 to 10 seconds in duration), recurrent and frequent
episodes of tonic, dystonic, clonic or myoclonic contractions,
mostly affecting the face and upper limb, but sometimes also the
lower limb and trunk [3,22]. Although these contractions typically
occur on the same side, bilateral and/or alternating patterns of
involvement (side-to-side involvement) have been reported in
the literature [3]. Loss of awareness may occur but is not always
present [1]. These seizures can occur in sleep and wakefulness.
Although faciobrachial motor seizures are usually spontaneous,
they can also be triggered by movement, postural change, high
emotion and noise in some patients [3,22]. The end of the move-
ment can be associated with dystonic posturing but this was not
reported in all cases [13,14]. Furthermore, patients with seizures
of faciobrachial distribution sometimes experience additional, con-
current clinical symptoms or signs that have been labelled as ‘‘plus
features”. Plus features were reported in 10 out of 22 (45.5%) pub-
lications summarized in Table 1. Examples of plus features include
automatisms, sensory symptoms, autonomic features, dysphasia
and vocalization [14,15,22].

Although seizures in the faciobrachial distribution are charac-
terized by dystonic contraction of the face and upper limb in some
patients, it must be emphasized that other movements in the facio-
brachial distribution are also reported in association with anti-LGI1
encephalitis. In the 22 studies summarized in Table 1, the tonic
subtype is reported in seven publications (31.8%), the dystonic sub-
type in six publications (27.3%), the clonic subtype in one publica-
tion (4.5%) and the mixed subtype (comprising of a mixture of
myoclonic, clonic, tonic and/or dystonic subtypes) in eight publica-
tions (36.4%). Plus features were reported in almost half the publi-
cations summaried in Table 1.

Despite the variability in semiology, all but three of these pub-
lications (86.4%) described these seizures as FBDS [4,13,17]. This
term does not take into account the different seizure subtypes that
are observed in patients with anti-LGI1 encephalitis associated sei-
zures of faciobrachial distribution. Patients who do not present
with the ‘typical’ dystonic subtype may not be immediately con-
sidered to have anti-LGI1 encephalitis potentially resulting in
delayed diagnosis. This is of particular relevance given that delayed
diagnosis and treatment is associated with poor prognostic out-
comes in these patients [23].
Conclusion

Our case as well as the literature highlights that in anti-LGI1
encephalitis the typical seizure semiology of faciobrachial distribu-
tion includes tonic, clonic, dystonic, andmyoclonic activity in isola-
tion or combinationwith orwithout ‘‘plus” features (referring to the
presence of additional neurologic symptoms or signs such as
automatisms or sensory symptoms). Given that accurate labelling
of clinical phenomenology enables a better understanding of the
underlying epileptic networks and precise diagnosis, we suggest
that the more accurate and inclusive term ‘faciobrachial motor sei-
zures’ be used instead of ‘faciobrachial dystonic seizures’ to describe
the typical seizure semiology of anti-LGI1 encephalitis. Based on the
presence or absence of specific clinical features, these seizures can
be further sub-classified as focal aware faciobrachialmotor seizures,
focal impairedawareness faciobrachialmotor seizuresor focal facio-
brachial motor plus seizures (aware or impaired awareness).
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ebr.2021.100476.
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