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Dear Sir,
Receptors and ion channels of the neuromuscular junction are targets of several
acquired immune-mediated diseases. Antibodies generated against acetylcholine
receptors (AchR) result in myasthenia gravis (MG), while antivoltage-gated calcium
channels are pathogenic in Lambert-Eaton
myasthenic syndrome [1].
Since the description of Isaacs’ syndrome in 1961, several phenotypic variants of acquired peripheral nerve hyperexcitability syndromes have been described
[2]. In neuromyotonia, failure to relax voluntary muscle contraction (‘pseudomyotonia’) occurs together with muscle twitching or cramps. Muscle stiffness, increased
sweating and hypertrophic calf muscles
can be detected in some patients [2].
The association with other autoimmune diseases, especially MG, and the
paraneoplastic origin in some cases, e.g.
presence of thymoma, suggests an autoimmune origin. Indeed, plasma exchange alleviates the symptoms and the IgG of patients can transfer the disease. Antibodies
against voltage-gated potassium channels
(VGKC) can be detected in the peripheral
blood of the majority of patients [3–5]. Interestingly, antibodies generated against

AChRs have also been described in some
patients even in the absence of anti-VGKC
antibodies, although their participation in
the pathophysiology of the disease has not
been investigated [6].
Case Report
The thyroid gland of a 62-year-old man
was subtotally removed because of nodosal
enlargement. Hyperthyroidosis was indicated by elevated free triiodothyromine,
free thyroxine and decreased thyroidstimulating hormone levels. Histology did
not show any inflammation or tumor tissue, and he has been successfully treated
with L-thyroxine. Two weeks after surgery, he realized that he could not relax his
grip, and had generalized muscle stiffness.
On neurological examination, signs of
clinical pseudomyotonia with delayed relaxation were observed without any indication of neuropathy, myopathy or involvement of the central nervous system.
No clinical symptoms and signs of MG
were observed. Simultaneous concentric
needle electromyography on superficial
digital flexor, deltoid and abductor pollicis
brevis muscles showed continuous spontaneous motor unit activity at rest with re-
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petitive double, triple and multiple bursts,
compatible with neuromyotonic and myokimic discharges (fig. 1a). Lidocaine blockade of the right median nerve did not modify the spontaneous discharges. The analysis of twenty motor units demonstrated
normal duration of muscle potentials.
Electromyographic recordings, including
single-fiber electromyography and repetitive nerve stimulation, did not indicate
any sign of MG, or Lambert-Eaton myasthenic syndrome. The sensory and motor
conduction velocity, the compound muscle action potential, the sensory nerve action potential and F wave latency of the
median nerve were normal. There was no
indication of hereditary myotonia, periodic paralysis or any neurological disorder in
his family or in his medical history. The
hemogram, serum levels of thyroid and
parathyroid hormones, calcium, phosphate, potassium, sodium, chloride, magnesium, creatinine, glucose, aldolase, lactate, liver function analysis, urinalysis
were all normal. Creatinine kinase levels
were slightly elevated (427 U/l). Total serum immunoglobulin, cryoglobulin, complement levels were in the normal range. A
markedly elevated level of anti-AChR an-
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Fig. 1. Neuromyotonic discharges in del-

toid (upper panel) and superficial digital
flexor muscles (lower panel). Neuromyotonic discharges recorded 3 weeks after
surgery (a) decreased after clinically effective treatment with mexiletine (b).

tibodies was found (3.8 pmol) in the serum, while no antibodies against VGKC
were present. Routine antibodies and
screening for cancer markers were all normal or negative. In addition, antitype 1
neuronal nuclear antibody (Hu), antitype
1 Purkinje cell antibody (Yo) and antineuronal nuclear antibody (Ri) could not be
identified. Chest and mediastinal CT did
not indicate lung cancer or thymoma.
Muscle biopsy was unremarkable, except
for a slight increase in the number of mitochondria. Direct sequencing of mitochondrial DNA did not show any mutation. Treatment with carbamazepine
(1,200 mg daily) provided no clinical benefit. However, mexiletine (600 mg daily)
dramatically reduced his signs and symptoms, including the repetitive discharges
on EMG (fig. 1b).
Discussion
The clinical and electrophysiological
signs and symptoms of this patient were
fully compatible with acquired neuromyotonia. Although the disease can be paraneoplastic in origin, no primary tumor
was identified. His previous medical and
familial history, genetic analysis, laboratory and electrophysiological data and
muscle biopsy were not suggestive of he-
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reditary myotonia, myopathy or acquired
neuropathy.
A markedly increased level of antiAChR antibodies was detected in the serum. Since no other autoantibodies were
found, it is unlikely that their presence
were only coincidental indicating an autoimmune-prone state. Indeed, anti-AChR
antibodies have been shown in other cases
of neuromyotonia even without the presence of anti-VGKC antibodies, similar to
our case [6]. In contrast to anti-VGKC antibodies, the contribution of anti-AchR
antibodies to the mechanism of acquired
neuromyotonia has not been clarified.
Since the patient had no clinical or electrophysiological evidence of MG or thymoma, we may hypothesize that anti-AchR
antibodies in neuromyotonia may have a
stimulatory potential resulting in hyperexcitability in contrast to MG.
The onset of neuromyotonic symptoms
was closely associated with the surgery on
the thyroid gland. However, the appearance of symptoms only 2 weeks after the
operation favors the possibility of a previous subclinical disease. One can also speculate that surgery might precipitate autoimmune disease similar to myasthenic crisis [7]. The close vicinity of the thymus and
the increased levels of anti-AChR antibod-

ies may suggest that damaging the thymus
and subsequent in vivo immunization
with released thymic AchR might have
also contributed. Indeed, MG was reported after cardiac surgery in 3 patients [8],
although a recent search for anti-AChR
and anti-VGKC antibodies did not demonstrate an increased prevalence of these antibodies after cardiac surgery [9].
Although carbamazepine has been proposed to treat symptoms of neuromyotonia
especially with neuropathy [10, 11], it had
no clinical effect in our case. However, we
observed a dramatic clinical and electrophysiologic response to low-dose mexiletine, a sodium channel blocker, which has
been suggested to relieve symptoms of hereditary autosomal dominant myotonias
and pseuodomyotonia [12]. Symptoms reappeared on withdrawal of the drug, indicating that the effects were attributed to the
treatment and not related to spontaneous
improvement of the disease. Different sodium-channel blockers thus may have a differential effect on acquired neuromyotonia.
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