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Neuromyelitis optica spectrum disorder (NMOSD) is a rare
autoimmune disease of the central nervous system characterized
primarily by recurrent optic neuritis and myelitis, having a strong
association with aquaporin-4 (AQP4) antibody.1 NMOSD is
uncommon in the general population, with an estimated incidence
ranging from 0.05 to 0.4 per 100,000 per year and prevalence of
0.52 to 4.4/100,000, and is even more rare in the pediatric
population.2 AQP4 antibody seropositivity has been reported in
approximately 40% of pediatric NMOSD.3

A potential complication of NMOSD is paroxysmal (painful)
tonic spasms (PTS), which have been associated with myelitis in
adult NMOSD populations.4–6 These are characterized by painful,
stereotyped and recurrent spasms of one or more limbs and/or
trunk. We present a case of PTS in pediatric NMOSD, highlighting
the importance of recognizing this rare condition in children.

A 14-year-old female, with no health problems aside from short
stature was admitted to a pediatric tertiary care center with a three-
day history of intractable non-bloody, non-bilious emesis and
excessive hiccups. She also reported numbness to her upper neck
and bilateral shoulders and arms in a cape-like distribution. She

had an upper-respiratory tract illness three weeks before her
presentation, which had since resolved. Her neurologic examina-
tion showed left greater than right upper extremity weakness, with
normal lower extremity strength. Deep-tendon reflexes were brisk
2þ in the upper extremities and 3þ in the lower extremities, with
upgoing plantar reflexes bilaterally. She had diminished pain and
temperature sensation in her right arm and shoulder and decreased
temperature sensation in her left shoulder. Vibration sense was
severely decreased in the fingers and up to the knees bilaterally.

Magnetic resonance imaging (MRI) of the spinal cord showed
diffuse intramedullary T2 hyperintensity and cord expansion
extending from the distal medulla/cervicomedullary junction
to the level of T8-T9 (Figure 1). The lesion demonstrated
patchy partial enhancement involving the central aspect of the
cord. MRI brain showed small right frontal and right parietal T2
hyperintense lesions of uncertain significance. Lumbar puncture
revealed 42 leukocytes with lymphocytic predominance, protein
0.82 g/L, negative bacterial cultures and viral studies and no
oligoclonal bands. Her clinical presentation and investigations
were consistent with area postrema syndrome and longitudinally

Figure 1. Sagittal and axial T2-weighted imaging of the
cervical spine reveals a longitudinally extensive lesion
consistent with transverse myelitis, which extended from
the distal medulla to the T8–T9 level (T4-T9 not shown).
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extensive transverse myelitis, fulfilling criteria for a diagnosis of
NMOSD. Serum was subsequently positive for anti-AQP-4 IgG.
Investigations for other etiologies (including anti-myelin oligo-
dendrocyte glycoprotein antibody, Lyme disease, syphilis, West
Nile serology, anti-nuclear antibody, Vitamin B12, Vitamin E,
copper) were negative. Treatment was initiated with pulse
intravenous methylprednisolone for five days, followed by a
prednisone taper over 12 weeks, and subsequently rituximab.

Four weeks after initiation of steroid treatment the patient
presented to hospital with multiple daily episodes of painful
paresthesia in the legs and associated involuntary flexion
contractions of her left arm and hand lasting 30 seconds to one
minute followed by complete resolution. The episodes were
triggered by rapid movement and relieved with rest. There was no
associated alteration of consciousness. Gabapentin was initiated
and titrated up over the following three weeks to a dose of 600 mg
three times daily. Despite this, her symptoms progressed to
innumerable flexion spasms per day, primarily involving the upper
extremities (both unilateral and bilateral) but also the lower
extremities and trunk that were triggered by movement and
emotional stress. The spasms disrupted her sleep and prevented
her from attending school and her regular activities. The patient
agreed to transition to carbamazepine, which was associated with
rapid, complete and sustained resolution of her spasms at a total
daily dose of 300 mg. She remained free of tonic spasms on
carbamazepine monotherapy for three months, at which time
carbamazepine was weaned without spasm recurrence.

Paroxysmal tonic spasms (PTS) are a common movement
disorder in demyelinating diseases and are most commonly
reported in NMOSD, where they are identified in approximately
20%–45% of cases.5–7 The pathophysiology of PTS is not
completely understood; however, a proposed mechanism is the
impairment of efferent fibers at any level in the corticospinal tract
leading to ephaptic activation of axons within a partially
remyelinated lesion in the fiber tracts. Supporting evidence for
this hypothesis includes published radiological and pathological
data for patients with PTS showing demyelination within the
internal capsule, midbrain and spinal cord.7

In NMOSD, PTS are almost exclusively described in the context
of myelitis. This contrasts with multiple sclerosis (MS), where PTS
can be seen in patients with brain lesions.8 The presence of PTS in
NMOSD is often associated with the first episode of myelitis,
further suggesting a strong association between the two.5 Like in
our patient, some studies have reported the onset of PTS within
weeks to months after the initial diagnosis of NMOSD, during
recovery from the first myelitis episode.5 In other cases, PTS can
develop later, even several years after initial diagnosis.4,5

As in our pediatric case, PTS have been reported to robustly
respond to sodium channel blockers, most commonly low-dose
carbamazepine,4,5 with a response usually seen within the first
week of treatment. Other options include gabapentin or
pregabalin, however studies have demonstrated increased

treatment efficacy with carbamazepine when compared to these.5,6

This may reflect the importance of sodium channels in facilitating
conduction, including ephaptic transmission, through demyelin-
ated segments and a resulting sensitivity for conduction through
demyelinated segments to be blocked when sodium channels are
inhibited.9 Likewise, our patient failed to obtain any symptom
reduction despite escalating doses of gabapentin and achieved full
remission of symptoms shortly after initiation of carbamazepine.

A review of theMEDLINE database for cases of PTS in pediatric
NMOSD or MS reveals a paucity of data, which may reflect the
rarity of this condition in children and/or a lack of recognition of
the symptoms in pediatric populations. Children have rarely been
included in predominantly adult case series of PTS making it
unclear whether the incidence or clinical features of PTSmay differ
in children.4

We have presented a case of PTS in a pediatric patient with
NMOSD. Clinicians caring for children with demyelinating
disorders should be aware of PTS and the importance of prompt
recognition and appropriate treatment in improving the quality of
life of affected children.
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