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ÖZET 
Isaacs sendromu (IS), yaygın kas seğirmesi, sertlik, kramp ve sürekli kas lifi
aktivitesi ile karakterizedir. Tedavinin temelinde fenitoin ve karbamazepin gibi
antiepileptik ilaçlar vardır. Biz burada, Botulinum tip A toksini enjeksiyonu
sonrasında devamlı kas lifi etkinliği klinik olarak azalan ve elektromiyografi ile de
elektrofizyolojik olarak azaldığı gösterilen 21 yaşında bir erkek IS olgusu
sunuyoruz.  Bize göre klinisyenler IS tanı veya tedavisinde botulinum toksini tip
A’yı düşünebilirler.  (Nö rop si ki yat ri Ar fli vi 2012;49: 77-9)
Anah tar ke li m e ler: Isaacs sendromu, botulinum tip A toksini, elektromiyografi,
nöromyotoni

ABS TRACT
Isaacs’ syndrome (IS) is characterized by generalized muscle twitching, stiffness,
cramps and continuous muscle-fiber activity. Therapy is based on antiepileptic
drugs such as phenytoin and carbamazepine. Here we report a case of 21-year-
old male with IS whose continuous muscle-fiber activity diminished clinically and
was documented on electromyography by Botulinum type A toxin injection. In our
opinion, clinicians may consider  botulinum toxin type A in either the diagnosis or
the treatment of IS. (Arc hi ves of Neu ropsy chi atry 2012;49: 77-9)
K ey words: Isaacs’ syndrome, botulinum toxin type A, electromyography,
neuromyotonia

Introduction

Isaacs’ syndrome (IS) is characterized by generalized
muscle twitching, stiffness, cramps and continuous muscle-
fiber activity (1). Other symptoms associated with the disorder
include pseudomyotonia (delayed muscle relaxation after
contraction) and myokymia. Hyperhidrosis, muscle hypertrophy,
muscle weakness, hyporeflexia and paresthesia have also
been reported (2). Continuous muscle fiber activity persists
even during sleep. Different descriptive labels such as
undulating myokymia, pseudomyotonia, acquired
neuromyotonia, and normocalcemic tetany have been used for
similar cases (3,4). Although it has been associated with
paraneoplastic disorders (5), IS has been described in
combination with a variety of autoimmune diseases (2) and
peripheral neuropathies, including chronic inflammatory
demyelinating polyradiculoneuropathy (CIDP) (6). Therapy is
based on antiepileptic drugs such as phenytoin and
carbamazepine; plasma exchange or intravenous immunoglobulin

may be indicated in severe cases. Here we report a case of 21-
year-old male with IS whose continuous muscle-fiber activity
diminished clinically and was documented on electromyography
(EMG) by Botulinum type A toxin injection. 

Case Report

A 21-year-old male was admitted with weakness, tightness
and spasm in his arms and legs, particularly in the thighs since
childhood. Spasms persisted at rest and even during sleep.
There were no sensory symptoms. There was no family history
of neuromuscular disease. The general physical examination
was normal. Neurological examination revealed generalized
constant undulating muscle movements; this finding was more
evident in muscles of the thighs, especially in quadriceps
muscles bilaterally. Weakness was observed in distal muscles
of the lower extremities. Deep tendon reflexes were hypoactive
in the lower extremities. Plantar responses were flexor. There
was no sensory deficit. Laboratory blood tests for complete
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blood count, serum glucose, electrolytes, liver and kidney
function, thyroid function, and antinuclear antibody tests were
normal. Serum levels of creatine kinase, calcium, magnesium,
and alkaline phosphatase were normal. Anti-phospholipid
antibodies, complement, anti-neutrophil cytoplasmic antibody,
anti-nuclear antibody and anti-double-stranded deoxynuclear
antibody, anti-Ro/SSA and anti-La/SSB, anti-HIV (1 + 2) and
VDRL were unremarkable. Serum erythrocyte sedimentation
rate was within normal limits. Anti voltage-gated potassium
channel (VGKC) antibodies were negative.

Motor and sensory nerve conduction studies in the upper
extremities were in the normal ranges. Conduction studies in
the lower extremities were compatible with a demyelinating
polyneuropathy (Table 1). On concentric needle EMG of the
affected muscles, motor unit potentials were increased in
amplitude and duration with a reduced interference pattern.
Spontaneous activity recorded by needle EMG was consisted
of bursts of doublet, triplet and or multiplet discharges. In
addition, bizarre high frequency discharges, which showed
abrupt onset and termination, were observed (Figure 1). 

Femoral nerve blockade was performed for differentiating
central or peripheral origin of the abnormal muscle movements.
Contractions did not disappear after blockade and central
cause was eliminated.

The patient had contractions especially in the quadriceps
muscles. Botulinum toxin type A (Dysport 250 U) was injected
bilaterally in the vastus medialis muscles for differentiating
axon or muscle origin. Contractions diminished after a period of
seven days. A reduction of approximately 60% was observed in
the muscle contractions. Although spontaneous discharges
continued on EMG, a significant decrease was noticed
compatible with the clinical findings. Thus, based on the clinical
and EMG findings, a diagnosis of IS was made. Effect of
Botulinum type A toxin lasted for 4 months.

Discussion

Isaacs’ syndrome is characterized by spontaneous and
persistent muscle-fibre activity that may result in continuous

muscle twitching and rippling movements of the muscles that
can be regular or irregular. Spontaneous motor-unit activity
with bursts of doublet, triplet, or multiplet discharges is the main
electrophysiological finding of IS (1,3,7). The terms “myokymic”
and “neuromyotonic” discharges have been used to describe
this spontaneous activity on EMG (8). In addition, fasciculation
and fibrillation potentials may be observed (9). Motor and
sensory nerve conduction studies are usually normal, but
repetitive afterdischarges following the compound muscle
action potential (M-wave), H-reflex, or F-wave may be
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Tab le 1 . Summary of nerve conduction studies
Sensory NC S

Nerve /  Sites Latency Peak Am pl D istance Velocity
m s μV cm m /s

L MEDIAN - Digit II

1. Wrist 2.70 10 13 48,1

L SURAL - Calf

1. Lat Malleolus 2.55 6,1 9 35,2

R SURAL - Calf

1. Lat Malleolus 2.70 7,6 10 37

Motor NCS

Nerve / Sites Latency Ampl Distance Velocity

ms mV cm m/s

R MEDIAN - APB

1. Wrist 3.40 5.8

2. Elbow 7.80 4.5 21 47.8

L MEDIAN - APB

1. Wrist 4.80 5.7

2. Elbow 9.10 4.8 21 49.2

L ULNAR - ADM

1. Wrist 2.55 9.3

2. B.Elbow 6.15 6.5 20 55.6

3. A.Elbow 8.20 7.5 10 48.8

R COMM PERONEAL - EDB

1. Ankle 6.35 2.5

2. Fib Head 13.35 2.4 27 38.6

3. Knee 14.65 2.4 5 38.5

L COMM PERONEAL - EDB

1. Ankle 7.65 2.7

2. Fib Head 14.25 2.7 25 34.9

3. Knee 16.90 2.6 4,5 39.2

R TIBIAL (KNEE) - FHB

1. Ankle 7.95 4.9

2. Knee 19.15 0.3 39 34.8

F-Wave

Nerve Min F Lat Max F Lat Mean F Lat

ms ms ms

R TIBIAL (KNEE)- FHB    61.40 71.50 66.84

L ULNAR - ADM 36.05 48.00 38.52

NCS: Nerve Conduction Study, APB: Abductor Pollicis Brevis, ADM: Abductor Digiti
Minimi, EDB: Extensor Digitorum Brevis,  FHB: Flexor Hallucis Brevis

Figure 1 . Spontaneous activity recorded by needle EMG



observed (3,8,10). Our patient had typical muscle twitching,
pain, spasm, and continuous spontaneous motor-unit activity
on EMG. Nerve conduction studies were compatible with a
demyelinating polyneuropathy.

Most patients have symptomatic improvement with anti-
epileptic drugs such as carbamazepine and phenytoin. Clinical
and electrophysiological response to gabapentin has been
reported previously (8). Plasma exchange, corticosteroids and
azathioprine have been used with variable success.
Immunoglobulin treatment is reported to be effective in IS (11).
We noticed the clinical and electrophysiological response to
Botulinum type A toxin in our current case.

Botulinum toxin type A is used in many neurological
diseases such as blepharospasm, cervical dystonia, large
muscle spastic disorders, writer’s cramp, tremor, hyperhidrosis
and pain (12-20). Our patient responded to botulinum toxin type
A partially. Use of botulinum toxin type A  in either the diagnosis
or in the treatment of IS has not been sufficiently investigated.
Limited data exist on this issue in the literature. Deymeer et al.
(21) reported 2 cases responding to botulinum toxin type A.
They concluded that botulinum toxin helps to localize the origin
of the neuromyotonic discharges to the terminal regions of the
peripheral nerve in those cases where the more proximal
portions cannot be held responsible. It is well known that IS is
a disorder of hyperexcitability of the peripheral nerve.
Botulinum toxin manifests its temporary paralytic effects which
provide chemical denervation by inhibiting the release of
acetylcholine at neuro-muscular junction. By this way, the toxin
may prevent the muscle contractions that are constantly under
the influence of the hyperexcitable nerve excitation. 

In our opinion, clinicians may consider botulinum toxin type
A either in the diagnosis or in the treatment of IS. Response to
the botulinum toxin type A may help clinicians when doubts
exist about the diagnosis. Also, it may be a new treatment
option in appropriate cases. Further investigations are
warranted in this respect.

The possibility of an autoimmune etiology in some patients
with IS was suggested by its association with myasthenia
gravis, thymoma, Addison’s disease, vitiligo, Hashimoto’s
thyroiditis, vitamin B12 deficiency, coeliac disease, rheumatoid
arthritis, and penicillamine treatment (2). Isaacs’ syndrome may
occur as a paraneoplastic manifestation of malignancies such
as small-cell lung carcinoma, Hodgkin’s lymphoma,
plasmacytoma with IgM paraproteinaemia and bladder
carcinoma (2,22). Isaacs’ syndrome is also found to be
associated with peripheral neuropathy including genetic forms,
and examples with a possible immune association such as
Guillain-Barré syndrome or chronic inflammatory demyelinating
polyradiculoneuropathy (2,6,23).

The exact cause of the disease is unknown, immune and
non-immune associations raise the possibilities that nerve
damage triggers peripheral nerve hyper excitability either
directly, or through immune effector mechanisms. Clinicians
should consider all associated clinical conditions in patients
with IS and, botulinum toxin type A may be used for
symptomatic relief in clinically appropriate cases. 
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