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ABSTRACT

Introduction: Antibodies to voltage-gated potassium channels have been implicated in causing a host of peripheral and
central nervous system disorders. However, the presence of these antibodies has not been previously associated with
motor neuropathy. We describe the first case of acquired motor neuron disease associated with voltage-gated potas-
sium channel antibodies. Case Report: The patient is an 81-year-old female who developed signs and symptoms of an
idiopathic motor neuron disease. The patient was found to have increased antibodies to voltage-gated potassium chan-
nels in the absence of a known metastatic or autoimmune process. Magnetic resonance imaging of the cervical spine
demonstrated increased signal in the anterior horn regions of the cervical and upper thoracic spinal cord on T2-
weighted imaging. The patient’s disease progression was refractory to both intravenous immunoglobulin and steroid
therapy. Conclusion: Voltage-gated potassium channels may be causal or simply associated with motor neuron disease;
this relationship needs to be elucidated. Testing for these antibodies may be warranted in cases of idiopathic rapidly
progressing motor neuron disease.
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1. Introduction

Since 1990, evidence has been accumulating that autoan-
tibodies can target neuronal voltage-gated potassium cha-
nnels (VGKCs) [1]. It is now recognized that that VGKC
antibodies have been implicated in playing a causal role
in peripheral nerve hyperexcitability (PNH) disorders
such as cramp-fasciculation syndrome, undulating myo-
kymia, neuromyotonia, and Isaacs’s syndrome [2]. They
have also been implicated in central nervous system
(CNS) disorders including Morvan’s syndrome [3], lim-
bic encephalitis [4], and epilepsy [5]. However, to date, a
case of motor neuropathy manifesting in weakness asso-
ciated with VGKC antibodies has never been reported in
the literature.

The origin of VGKC antibodies is currently under in-
vestigation but several observations have been made that
may eventually elucidate a definitive etiology. Disorders
of PNH have been found relatively frequently in patients
with thymoma, lung cancer [2], lymphoma [1], and
plasmacytoma [6], thus indicating a possible paraneo-
plastic phenomenon. Although motor neuron diseases do
not necessarily occur with an increased incidence in pa-
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tients with cancer, there have been reports of motor neu-
ron syndromes in breast cancer [7] and renal cell carci-
noma [8]. The patient presented here had no history of an
autoimmune disorder or evidence of occult malignancy,
the two most common factors associated with VGKC
antibodies. We describe the first case of acquired motor
neuron disease associated with VGKC antibodies.

2. Case Report

The patient is an 81-year-old female who developed pro-
gressive left hand then right hand weakness. She sought
medical attention 2 months later and a lumbar puncture
revealed protein of 190 mg/dL and a white blood cell
count (WBC) of 17,000 cu mm (78% lymphocytes).
Electromyography and nerve conductions (EMG/NCS)
showed a subacute versus chronic motor axonal neu-
ropathy affecting multiple roots and nerves that was
worse in the upper extremities. The patient was treated
with a course of intravenous immunoglobulin (IVIG)
with only mild subjective improvement. Both lower ex-
tremities soon became progressively weak with frequent
muscle cramps in her thighs. She also began complaining
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of intermittent skewed binocular diplopia. The patient
failed to improve following a second course of IVIG. She
was then transferred to our institution for further evalua-
tion and treatment.

On exam, the patient was fully oriented and attentive
and demonstrated excellent registration and intermediate
and long-term recall. Her speech was completely normal.
There was a concomitant left hypertropia and esotropia
consistent with skew deviation. Motor exam demon-
strated severe distal greater than proximal bilateral upper
extremity weakness and proximal greater than distal bi-
lateral lower extremity weakness. This was slightly
worse on the right side. Her muscle tone was normal.
There was mild atrophy of all intrinsic hand muscles.
Reflexes were preserved and symmetric. There was no
clonus, Hoffmann’s sign, or Babinski’s sign. Fascicula-
tions were absent. There was relative hypesthesia for
pinprick and temperature in the right upper and lower
extremities that was worse distally.

Electromyography and nerve conduction was repeated,
which demonstrated increased insertional activity, rare
fasciculations and no motor units visualized in three ex-
tremities (the right leg was not examined) and thoracic
paraspinal muscles. Additionally, repetitive stimulation
was performed at low and high frequencies without in-
cremental or decremental response. This was consistent
with an acute denervating process seen in acute motor
neuron disease. Magnetic resonance (MR) imaging of the
cervical spine demonstrated increased signal in the ante-
rior horn regions of the cervical and upper thoracic spinal
cord on T2-weighted imaging (Figures 1 and 2). There
was no cord edema or enhancement after administration
of gadolinium. Computed tomography of the chest, ab-
domen, and pelvis demonstrated no sign of malignancy.

Figure 1. Axial T2-weighted MR image shows hyperinten-
sity of the bilateral anterior horn cells of the cervical spine
(arrows) suggesting a central nervous system motor neuron
disease process.
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Figure 2. Sagittal T2-weighted MR image shows a hyperin-
tense band within the anterior/central aspect from C2 to the
upper thoracic cord (arrows) consistent with the location of
the anterior horns.

Of note, the patient had refractory mild hyponatremia
and hypokalemia throughout the hospital course. Serum
studies showed normal creactive protein, thyroid stimu-
lating hormone, and CA-125. A full rheumatologic panel
demonstrated the lone presence of SSA (Ro) antibody.
Repeat cerebrospinal fluid studies showed a protein of 63
mg/dL, WBC 17,000 cu mm, normal glucose, and nega-
tive 1gG and IgM titers to West Nile Virus. Serum anti-
ganglioside antibodies including GM1, asialo-GM1, GDl1a,
GD1b, and GQ1b were negative. Antibody testing for Hu,
Mal, Ma2, Yo, Ri, CAR, LEMS, CV2, and Vic4 were
negative, but VGKC antibodies were positive at a titer of
294 pmol/L (normal < 100 pmol/L). The patient was
treated with a 5-day pulse of SoluMedrol 1 g/d IV and
prednisone taper with minor improvement in strength. At
the time this paper was written, the patient had experi-
enced no additional recovery of strength.

3. Discussion

The patient presented in this case had widespread disease
with an apparent combined central and peripheral motor
neuropathy as evidenced by her physical exam and
EMG/NCS findings, which point toward a peripheral
process and her MR imaging, which was suspicious for
CNS involvement. The patient’s binocular diplopia de-
viation suggests that the disease extended up into the
midbrain at least up to the medulla where disorders of the
lateral vestibular nuclei and connections up to the rostral
interstitial medial longitudinal fasciculus can cause skews.
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Although this patient had a minimal response to high-
dose steroids, it does not exclude the possibility that the
antibody expression was related to a primary autoim-
mune process such as that seen with anti-enolase anti-
bodies and retinal dysfunction. In that syndrome, patients
harbor abnormal antibodies directed at the retina but rou-
tinely do not respond to immunosuppression [9]. Addi-
tionally, occult malignancy is another possible explana-
tion of this patient’s elevated VGKC antibodies.

Two factors indicate that the VGKC antibodies may
have played a causative role in the disease of this patient.
First, the lack of response to steroids suggests that the
antibodies are cytotoxic. Future vigilance is required in
this patient to affirm there is no presentation of subse-
guent malignancy. Second, VGKC antibodies are associ-
ated with hyponatremia [10]. The presence of refractory
hyponatremia seen in our patient lends support to the
hypothesis that the VGKC antibodies are pathogenic.

Voltage-gated potassium channels have been impli-
cated in axonal dysfunction after spinal cord injury
[11,12]. Thus, there does appear to be a spinal cord sub-
strate for the abnormal expression of VGKC antibodies.
If these VGKC antibodies are pathologic, then motor
neuron disease could certainly be a possible manifesta-
tion. Additional research needs to be undertaken to help
elucidate the connection between VGKC antibodies and
motor neuron disease. Until further evidence arises to the
contrary, it is recommended that all patients presenting
with a rapidly progressive syndrome akin to motor neu-
ron disease and hyponatremia be tested for VGKC anti-
bodies and evaluated for occult malignancy and autoim-
mune disease.
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