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Abstract
A 73-year-old woman presented with transient episodes of dysarthria and horizontal diplopia. She
had stereotactic radiosurgery 18 years prior for a retroclival meningioma. Neurologic examination
was notable for right-sided tongue deviation, tongue fasciculations, and intermittent impaired
abduction of the right eye. MRI ruled out recurrence or progression of the retroclival meningi-
oma. EEG failed to reveal electrographic seizures. EMG showed spontaneous depolarizations in
bursts that sounded like “marching soldiers” in the right hemitongue, consistent with myokymia.
Focal myokymia is an unusual EMG finding that is usually seen in demyelinating disorders, after
radiation, or in neoplastic/inflammatory conditions. The clinical presentation and EMG findings
were most consistent with delayed radiation-induced myokymia. Similar cases of transient dys-
arthria and tongue myokymia from radiation have been infrequently reported in the literature;
however, this case uniquely exhibited additional episodes of transient horizontal diplopia, which
was possibly from ocular myokymia or neuromyotonia. Although there are limited data, sodium
channel inhibitors (e.g., carbamazepine, oxcarbazepine, and lacosamide) have shown some suc-
cess to provide symptomatic relief, most likely secondary to their ability to inhibit underlying
peripheral nerve hyperexcitability. Our patient was started on lacosamide 50mg twice a day with a
notable decrease in symptom frequency. This case illustrates the importance of detailed clinical
and electrodiagnostic studies in making the diagnosis of delayed radiation-induced myokymia
with episodic dysarthria and provides guidance on potential therapeutics.
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Section 1
A 73-year-old woman presented with transient episodes of
slowing and slurring of her speech over the past year. The
episodes were brief, lasting for approximately 20–30 seconds
before resolving. Initially, they were occurring 1–2 times a
week, but the frequency had increased to 10–15 times a week
at the time of first evaluation. Episodes could occur at any
time of the day without any specific preceding triggers. She
also reported transient episodes of horizontal double vision,
which would occur independently from her episodes of dys-
arthria, resolved with closure of 1 eye, and worsened with
rightward gaze. She denied any associated fevers, weight loss,
headache, dyspnea on exertion, dysphagia, focal weakness,
sensory changes, or word-finding difficulties.

She had a retroclival meningioma and went through sub-
occipital craniectomy, resection, and stereotactic radiosurgery
18 years ago. She also had a left sphenoid meningioma that is
being managed conservatively. On examination (Video 1),
she had rightward tongue deviation on protrusion with right-
sided tongue fasciculations. There was intermittent right eye
abduction impairment without nystagmus or ptosis. The rest
of the cranial nerves were intact. She had full strength
throughout with normal reflexes, and sensory examination
was normal. She did not have dysmetria or intention tremor,
and gait was normal.

Questions for Consideration:
1. What is the localization for this presentation?
2. What are the differential diagnoses?
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Section 2
The patient in this vignette presented with recurrent, tran-
sient episodes of dysarthria and horizontal diplopia with evi-
dence of right-sided tongue deviation, tongue fasciculations,
and impaired abduction of the right eye. The tongue deviation
points toward a lesion of the right cranial nerve (CN) XII, and
associated fasciculations would favor lower motor neuron
involvement. The intermittent impaired abduction of the
right eye without any other associated abnormalities of
extraocular movements or concomitant facial weakness is
suggestive of a focal peripheral lesion of cranial nerve VI.
Taken together, these findings suggest multiple cranial neu-
ropathies within the brainstem or subarachnoid space, neu-
romuscular junction disorder, or myopathy. The intermittent
nature of her symptoms raises the possibility of peripheral
hyperexcitability as opposed to a fixed structural problem.

When considering the differentials for multiple cranial neu-
ropathies within the brainstem, a single brainstem lesion
causing isolated compression of just the right CN VI and XII
without additional CN involvement at the same level would
be unusual. A treatment effect, such as entrapment of nerve in
a surgical scar, or ionizing radiation–induced peripheral hy-
perexcitability should also be considered.

Multiple cranial neuropathies from extramedullary lesions
have wide differential diagnoses, including infectious, in-
flammatory, and neoplastic etiologies.1 Relatively chronic
presentation, lack of involvement of other cranial nerves,
absence of fever, or meningismus made an infectious etiology
unlikely. Sarcoidosis and amyloidosis could present with
multiple cranial neuropathies, and the slowly progressive
presentation could fit with a neuroinvasive process. However,
neurologically isolated amyloidosis and sarcoidosis are
rare, and there was no suggestion for additional systemic

involvement to support these diagnoses. Similarly, a con-
nective tissue disorder or vasculitis appeared to be unlikely
given relatively gradual progression, lack of other CN in-
volvement, and absence of associated systemic features. A
neoplastic process affecting the skull base or clivus should be a
consideration, particularly with her history of retroclival me-
ningioma; however, as mentioned before, the intermittent
nature of symptoms suggested against a fixed structural
lesion.1,2

Disorders of the neuromuscular junction were unlikely in the
absence of any other symptoms, such as ptosis, proximal
weakness, dysphagia, shortness of breath, or autonomic in-
stability. There was no fatigability, and unilateral tongue in-
volvement is also unusual for a neuromuscular junction
disorder.

Motor neuron diseases, such as amyotrophic lateral scle-
rosis (ALS), can present with bulbar predominant findings,
but diplopia and episodic symptoms are atypical in ALS.
Furthermore, there was no motor weakness or suggestion
of upper motor neuron involvement on clinical examina-
tion. Although some myopathic processes could present
with ophthalmoplegia, isolated dysarthria is unusual in such
cases.

Other central causes including transient ischemia, focal sei-
zure, or a migraine with basilar aura were considered but
favored to be less likely. Although the patient does have a
history of migraine, the frequency of the episodes, brief du-
ration, and lack of associated headache would be less consis-
tent with this diagnosis.

Question for Consideration:
1. What investigations can help to narrow the differential?
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Section 3
The patient underwent MRI of her brain with and without
contrast that showed the stability of her left sphenoid menin-
gioma and right retroclival meningioma with mild mass effect
on the brainstem (Figure, B–G). There was no evidence of
acute intracranial infarction, hemorrhage, or meningeal in-
volvement. Magnetic resonance angiography (MRA) of the
head and neck did not demonstrate any hemodynamically
significant stenosis, occlusion, dissection, or a structural basis
for a vascular compression syndrome. EEG did not show
electrographic evidence for seizures or epileptiform discharges.

EMG showed spontaneous depolarizations in bursts at rest
with a characteristic sound of “marching soldiers” in the right
hemitongue, consistent with myokymia (Video 1, Figure, A).
The left side of the tongue was normal. Myokymia is a clinical
phenomenon characterized by brief bursts of single motor
unit potentials firing at rates of 5–150 Hz that may appear as
doublets, triplets, or multiplets.3 This burst activity can occur
at regular or irregular intervals with a variable interburst

frequency on EMG. The audio description of myokymia has
classically been described as “soldier’s marching on snow”.
Clinically, myokymia will appear as a wave-like rippling of the
muscles on examination.

The causes of focal myokymia include Guillain-Barre syn-
drome, multiple sclerosis, radiation neuropathy, pontine tu-
mors, neoplastic/inflammatory meningoradiculitis, anoxic/
ischemic rhomboencephalopathy, syringobulbia, basilar in-
vaginations, and subarachnoid hemorrhage.3 The patho-
physiology of peripheral nerve hyperexcitability is thought to
be due to ectopic discharges arising from motor neuron axons
with compromised myelin sheath integrity.4 Given these
findings, our patient’s presentation of episodic dysarthria was
felt to be most consistent with delayed radiation-induced
myokymia. The episodes of diplopia were possibly related to
underlying ocular myokymia or neuromyotonia.

Question for Consideration:
1. How would you manage this patient?

GO TO SECTION 4

Figure EMG and MRI Findings

(A) EMG showing involuntary grouped repetitive discharges of a single motor unit from the right hemitongue, consistent with myokymia. (B–E) Axial and
sagittal view of the retroclival meningioma (white arrow) and (F–G): the left sphenoid meningioma (blank white arrow) showing stability over 10 years [all MR
images are T1-weighted postcontrast images. B, D, and F from 2010; C, E, and G from 2020].
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Section 4
For delayed radiation-induced myokymia, there are limited data
available on therapy given the rarity of the syndrome. However,
some case reports have noted therapeutic benefit from anti-
convulsant medications. Specifically, sodium channel inhibitors
(e.g., carbamazepine, oxcarbazepine, and lacosamide) have been
used with success largely because of their ability to inhibit the
underlying peripheral nerve hyperexcitability.5,6 Sodium chan-
nel blockers can also be effective in treating ocular myokymia/
neuromyotonia.7,8

Our patient was started on low-dose lacosamide, 50 mg twice
a day, with notable improvement in the frequency of her
symptoms, now occurring only briefly once or twice a month.

Discussion
Transient dysarthria and tongue myokymia from prior radi-
ation have been infrequently reported in the literature. This
case was unique with additional concurrent intermittent
horizontal diplopia related to lateral rectus myokymia or oc-
ular neuromyotonia.4,5,7-13

Tongue myokymia from previous radiation can have a varied
presentation, and symptoms can range from cramping, a
sensation of abnormal movements, dysarthria, or dysphagia.
The onset of symptoms after radiation treatment can vary
between several months to 29 years. Similar to radiation-
induced brachial plexopathy, the prior treatment is felt to
bring about nerve damage through a combination of nerve
fibrosis and localized microvascular ischemic disease.14 Gen-
erally, patients have a moderate response to anticonvulsant
medications; however, symptoms are expected to gradually
progress over years to decades.6

Intermittent episodes of diplopia lasting for seconds tominutes
have been reported after cranial radiation either from ocular
myokymia or from ocular neuromyotonia.13 Ocular myokymia
is common in superior oblique muscle, has been reported in
inferior oblique muscle, and can be associated with oscil-
lopsia.15 Ocular neuromyotonia is usually induced by sustained
eccentric gaze, with a slower tempo, andmild paresis of affected
muscle between episodes is common.8,13 In this case, her epi-
sodes of diplopia were not triggered by sustained extreme gaze,
and there was no fixed paresis of the right lateral rectus between
episodes. With the concomitant presence of myokymia in
her tongue, ocular myokymia was likely. However, electro-
diagnostic characterization was not explicitly performed on the
right external rectus, and ocular neuromyotonia remains in the
differential. From a pathophysiologic standpoint, both ocular
myokymia and neuromyotonia are along the spectrum of
neuronal hyperexcitability from ephaptic transmission. Fur-
thermore, ocular myokymia sometimes can transition to
ocular neuromyotonia.8,13 Electrodiagnostically, the 2 entities
are similar; however, the discharges in neuromyotonia occur at

a significantly higher frequency (150–300 Hz) compared with
myokymia (5–150 Hz) and may have a degree of waning in
amplitude.3 Given similar pathophysiology, both of these
conditions can be successfully treated with sodium channel
blockers.7,13

Late-onset cranial neuropathies manifesting as myokymia af-
ter exposure to ionizing radiation represent challenging neu-
rologic problems. A thorough clinical evaluation serves as the
basis for an accurate diagnosis. Detailed electrodiagnostic
studies are indispensable for understanding the underlying
pathophysiology and devising a treatment plan. Although
there is no approved therapy, lacosamide or other sodium
channel–modulating anticonvulsants may be beneficial in the
appropriate clinical context.
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