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CASE REPORTS

Drug refractory faciobrachial dystonic seizures
successfully treated with multiple apheresis
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ABSTRACT

Faciobrachial dystonic epileptic seizures usually precede the cognitive impairment associated with non-paraneoplastic limbic
encephalitis secondary to voltage gated potassium channel complex (VGKC) antibodies, specifically to leucine-rich glioma
inactivated 1 (LGI1) antibodies. Testing for VGKC-complex/LGI1 antibodies should be initiated with the recognition of
faciobrachial dystonic seizures. This seizure subtype is refractory to treatment with the anti-epileptic drugs, but has been shown
to be immunotherapy responsive. Early initiation of immunotherapy has been shown to fasten the time to recovery and also in
minimizing the cognitive impairment.
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1. INTRODUCTION

Epilepsy is a central nervous system disorder involving re-
current unprovoked seizures. There are numerous causes of
epilepsy and one of those includes an autoimmune causation.
Although the exact prevalence of autoimmune epilepsy is
not clearly known, autoimmune disorders have long been
recognized as potential causes of seizures. Faciobrachial
dystonic epileptic seizures fall into this realm of autoimmune
epilepsy disorders.

Antibodies targeted against voltage-gated potassium channel
complex antibodies, particularly against leucine-rich glioma
inactivated 1 component of the channel complex, are asso-
ciated with limbic encephalitis that present with seizures
and cognitive impairment. Faciobrachial dystonic seizures
are the seizure subtype in the encephalitis caused by these

antibodies.[1] It has been shown in various studies that fa-
ciobrachial dystonic seizures usually precede the cognitive
impairment and so the clinical diagnosis of this subtype of
seizures should prompt the testing for voltage gated potas-
sium channel complex antibodies. The existing clinical data
suggests that faciobrachial dystonic seizures are less likely
to be associated with an underlying tumor; nonetheless, an
occult malignancy should still be excluded.

Faciobrachial dystonic seizures are known to be very resis-
tant to treatment with anti-epileptic drugs. Not only the drug
therapy is ineffective, it is also associated with a high risk of
adverse reactions. Some of the existing clinical data prove
that this seizure subtype responds very well to treatment
immunotherapy.[2] Immunotherapy is associated with very
good control of seizures, fastens the time to recovery and
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minimizes the development of cognitive impairment. Due
to the fact that the severity of the illness and the long term
cognitive disability can be curtailed with the initiation of
early immunotherapy, early recognition of the faciobrachial
dystonic seizures and prompt workup plays a pivotal role in
the management of this syndrome.[3, 4]

We present a case of non-paraneoplastic, voltage gated
potassium channel complex (VGKC)-complex/leucine-rich
glioma inactivated 1 (LGI1) antibody positive faciobrachial
dystonic seizures, in which the seizures were resistant to
treatment with antiepileptic medications, but responded well
to treatment with immunotherapy.

2. CASE PRESENTATION
Patient is a 79-year-old Caucasian male who presented to
the emergency department (ED) after a fall. He attributed
the fall to intermittent involuntary rhythmic movements in
his body lasting few seconds that developed 3 weeks prior
to presentation. These started initially in the left upper ex-
tremity, progressed to involve the left lower and right upper
extremities and dramatically increased in frequency from
once every few days to several per hour. Two months prior
to the episodes, patient admitted to killing a raccoon that
exhibited abnormal behavior. He sent the animal’s brain
for autopsy to state health department, which claimed there
was not enough brain matter to conclude significant pathol-
ogy. Patient has hypertension, type-2 Diabetes Mellitus,
hyperlipidemia, polymyalgia rheumatica, and 25-year smok-
ing history. On physical exam he was noted to have mild
weakness of proximal muscles of left upper extremity, with
movement limited by pain in left shoulder joint. Muscle bulk
and tone were normal. No fasciculations was noted. Gait
was not examined as patient continued to have involuntary
movements of his extremities. During the episodes, he had
a brief dystonic flexor posture of his left arm and leg, fol-
lowing by rhythmic clonic movement’s involving left side
of face, and left laterocollis. These lasted for two seconds
only. He retained full awareness and recalled the semiology
of his episodes accurately. Patient could not identify any
triggers. Electrolyte and blood count panels revealed a low
serum magnesium level (1.6 mg/dl, normal range 1.7-2.5
mg/dl), and mild anemia (Hematocrit 36%).

In the ED, patient received human rabies immune globulin
(HRIG), and the first set of rabies vaccine, although the pa-
tient was not bit by or exposed to the raccoon’s body fluids.
Patient was then admitted to general medical service. 3-Tesla
Magnetic resonance images of brain and cervical spinal cord
were acquired with and without intravenous gadolinium con-
trast. MRI Brain showed a T2-weighted hypo intense signal
involving the bilateral putamen and red nuclei, and subtle

T2-hyperintensity lateral to both putamen and medial to ex-
ternal capsule. The significance of these findings was not
clear. MRI Cervical-spine demonstrated moderate multi-
level degenerative changes without abnormal spinal cord
signal changes. After the MRI, continuous video electroen-
cephalography (cvEEG) monitoring was started, with several
episodes captured. Most episodes had muscle artifact seen
on cvEEG, however some had sharply-contoured waveforms
over midline and right frontocentral regions. These were clas-
sified as faciobrachial focal dystonic seizures, and treatment
with 750 mg BID of levetiracetam was initiated.

Cerebrospinal fluid (CSF) analysis showed glucose 96 mg/dl
(serum glucose 170 mg/dl), protein 61 mg/dl, white count
of 5/mm3, erythrocyte count of 750/mm3, normal CSF
Immunoglobulin-G index and synthesis rate, and no oligo-
clonal bands. A serum paraneoplastic panel was also sent.
CT scan of chest, abdomen and pelvis was acquired with
and without oral and intravenous contrast to evaluate for
possible neoplastic lesions. Thickening of distal esophagus
at the gastro-esophageal junction was seen, but otherwise
was negative for any malignancy. Scrotal ultrasonography
was normal. Levetiracetam was subsequently increased in
increments to 2,000 mg BID along with starting clonazepam.
Carbamazepine was added to anticonvulsant regimen, which
was then switched to oxcarbazepine due to causing horizontal
diplopia. Intravenous immunoglobulin infusion was started
at a dose of 0.4 gm/kg/day for five days. Rabies vaccine
treatment was not completed as after consultation with in-
fectious disease service and centers for disease control, it
was felt that the presentation is not typical for rabies and
further workup is not warranted. As patient’s symptoms
improved, he was discharged to a skilled nursing facility
but was re-admitted 2 days later due to worsening move-
ments. The paraneoplastic panel had also returned positive
for voltage-gated potassium channel antibody, with titer el-
evated at 0.29 nmol/L, and leucine-rich Glioma-Activated
Protein 1 Antibody (LGI1) with a titer of 1:80. Serum protein
electrophoresis revealed elevated gamma fraction at 2 mg/dl
(normal = 0.62-1.51 mg/dl), with one free kappa light chain
detected in urine but none in serum. Esophagogastroscopy
was pursued and biopsy of the previously seen esophageal
lesion showed changes suggestive of an ulcer, and biopsy of
the stomach lesion showed chronic gastritis without metapla-
sia, dysplasia or malignancy. Patient was started on 250 mg
BID of intravenous methylprednisolone for five days, and
plasmapharesis for a total of five sessions with a very good
response to the treatment. Clonazepam and oxcarbazepine
were discontinued secondary to hyponatremia, and pheny-
toin and valproic acid were started. A repeat brain MRI was
unchanged. Due to significant improvement in symptoms
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after plasmapharesis, patient was discharged back to SNF
with plan for repeat plasmapharesis in 6-8 weeks.

3. DISCUSSION
Limbic encephalitis is a neurological syndrome characterized
by sub-acute development of episodic memory impairment,
cognitive changes, seizures, sleep disturbance and halluci-
nations. MRI imaging in this syndrome frequently reveals
signal changes in the medial temporal lobes, amygdala or
bilateral hippocampus. The onset of symptoms is mostly sub-
acute, typically developing over few weeks or months. As the
initial presenting symptoms may be subtle, early detection
of this clinical condition is difficult. Although it is difficult
to recognize early, detecting it early remains very crucial, as
early diagnosis and prompt initiation of treatment improves
the clinical outcome.[5] The vast existing literature shows
that limbic encephalitis is paraneoplastic in origin and numer-
ous cases have been reported with specific autoantibodies.
These antibodies may be classified into two categories with
some targeting the intracellular proteins and others targeting
the extracellular components.

Few examples of the antibodies that target the intracellular
proteins include anti Hu antibodies in patients with lung
cancer[6, 7] and antiMa2 antibodies in patients with testicular
tumours.[8] Treatment strategies like immunotherapy usually
do not work in these patients as the antibody targets are intra-
cellular proteins. The clinical course is usually monophasic
and relentlessly progressive with a guarded prognosis and
treatment is directed at the underlying malignancy.[9, 10] Most
of the time, the prognosis of paraneoplastic limbic encephali-
tis is poor with only minimal improvement even after the
treatment of the primary tumor.

In contrast to the autoimmune encephalitis with intracellular
targets, the other distinct entity of autoimmune encephali-
tis is in which the antibodies are targeted at the neuronal
extracellular surface components.[11–13] A few examples
of the identified targets include components of the voltage
gated potassium channel complex and N-methyl-D-aspartate
receptor.[14, 15] The limbic encephalitis associated with extra-
cellular/neuronal surface antibodies often have a relapsing
course with an overall better prognosis. These are less com-
monly paraneoplastic[16] with a better treatment response to
immunotherapies, although early initiation of the treatment
holds the key for a better prognosis.

3.1 VGKC-LGI1 antibodies
Voltage gated potassium channel complex on cell surface
membranes is a key protein determining neuronal excitabil-
ity. Antibodies against this target are very well known to be
associated with disorders of the peripheral nervous system

such as acquired neuromyotonia, cramp-fasciculation syn-
drome[17] and Morvan’s syndrome (neuromyotonia, dysau-
tonomia, cognitive changes and sleep impairment).[18–21]

Subsequently, antibodies to voltage gated potassium chan-
nel complex were also identified in patients with limbic en-
cephalitis in the context of an acute to sub-acute amnestic
encephalopathy, seizures, sleep disturbance, hyponatremia,
and imaging abnormalities on MRI.[22] Typically, voltage
gated potassium channel complex associated antibody me-
diated limbic encephalitis is non-paraneoplastic.[23–26] A
study found that antibodies from patients diagnosed with
voltage gated potassium channel complex associated limbic
encephalitis were bound specifically to LGI1 component of
the complex and are implicated with adult-onset brief and
frequent motor events consisting of unilateral upper or lower
limb jerking and ipsilateral facial grimacing, termed as fa-
ciobrachial dystonic seizures.[27, 28] This presentation most
often precedes the development of more classical limbic en-
cephalitis and is an important differential in patients with
rapidly progressive dementia.

3.2 The encephalitis associated with VGKC-LGI1 anti-
bodies

The encephalopathy secondary to voltage gated potassium
channel complex antibodies is a rare form of autoimmune,
non-paraneoplastic and potentially treatable encephalitis.
This condition mostly affects middle age or elderly patients
with a male to female predominance in the ratio of 2:1. Clin-
ical manifestations include frequent myoclonic jerks in the
face, arm, or leg (faciobrachial dystonic seizures).[29] The
clinical presentation may also involve also prominent short-
term memory deficits, confusion, sleep disturbances, and psy-
chiatric changes including depression and hallucinations.[30]

About 60% of the patients have concomitant hyponatremia.
Most of the labs including the infectious and metabolic stud-
ies will usually be normal. Serological testing is available to
confirm the diagnosis. Most of the time, CSF studies will be
normal with serum strongly positive voltage gated potassium
channel complex antibodies. MRI imaging may be asso-
ciated with medial temporal lobe or bilateral basal ganglia
signal changes. Electroencephalography usually shows non-
specific changes with generalized slowing. It may show focal
sharp waves especially in the temporal regions in some cases.
Korsakoff’s syndrome and Herpes zoster are the two major
differential diagnosis, but obviously will have to rule out
other infectious, metabolic, and toxic etiologies. The proba-
bility of voltage gated potassium channel complex associated
encephalitis should be considered high on the differential
diagnosis list in patients presenting with sub-acute onset of
cognitive impairment, seizures and MRI imaging abnormali-
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ties in the limbic region as the prompt recognition and early
treatment of this syndrome impacts the clinical outcome.

3.3 Treatment
A very small proportion of patients can have spontaneous
remission without therapy. Most of the time faciobrachial
dystonic seizures are very resistant to treatment with anti-
epileptic drugs. Despite being ineffective for this particular
clinical condition, the antiepileptic drug therapy is also asso-
ciated with high risk of adverse reactions. Faciobrachial dys-
tonic seizures have been shown to be responsive to treatment
with immunotherapy. Immunotherapy is associated with very
good control of seizures, fastens the time to recovery and
minimizes the development of cognitive impairment.[31]

Treatment is in the similar lines as of other autoimmune
non-paraneoplastic limbic encephalitis.[32] First line therapy
is usually in the form of pulsed steroids followed by high
dose oral prednisone, and IVIg and/or plasmapheresis.[33]

Failure to respond within a week should lead to considera-
tion of five exchanges with plasmapheresis. If refractory to
these treatments, then immunosuppression with drugs like

cyclophosphamide or rituximab should be considered.[34]

Immunosuppression could help not only by reducing serum
antibody levels, but also by reducing inflammation and per-
meability of the blood brain barrier.[35, 36] The immunosup-
pressant therapy may be discontinued after attainment of a
steady state of clinical improvement. Objectively, the re-
sponse to treatment can be assessed by serially measuring
voltage gated potassium channel complex antibody levels
and also with serial EEGs and MRI.

3.4 Conclusion
Faciobrachial dystonic seizures precede voltage gated potas-
sium channel complex/leucine-rich glioma inactivated 1 an-
tibody limbic encephalitis. Because early treatment of the
disease limits the duration as well as the severity of the illness
and the degree of cognitive disability, prompt recognition
of these seizures offers a window of opportunity for early
treatment with immunotherapy and the likely prevention of a
permanent disability.
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