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Summary

Multiple sclerosis (MS) is a common demyelinating

disease of the central nervous system in which an

abnormal immune system response results in damage

to the myelin sheaths surrounding nerves. The etiolo-

gy of MS remains elusive, although it has been sug-

gested to be influenced by both genetic and environ-

mental factors.

Here, we report two exceptional cases of patients

affected by both MS and Thomsen’s myotonia.

Electromyography and MRI scans confirmed the pres-

ence of both diseases in the referred cases. Although

the mechanisms underlying the co-occurrence of MS

and Thomsen’s disease are unclear, we have endeav-

ored to offer plausible explanations for it.

KEY WORDS: multiple sclerosis, Thomsen’s myotonia, neuromus-

cular disease

Introduction

Multiple sclerosis (MS) is a chronic neuroinflammato-

ry disease characterized by irreversible damage to the

central nervous system. Although the underlying caus-

es of MS are still unclear, an interaction of environ-

mental and genetic factors is responsible for the

appearance and development of the disease. Familial
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studies exploring the incidence of MS have suggested

twin concordance rates of 3% and 26% among dizy-

gotic and monozygotic twins, respectively (Ebers et

al., 1986).

Thomsen’s disease is the autosomal dominant form

of myotonia congenita (MC); the disease has a child-

hood onset manifested by prominent myotonia and

muscle cramps (Thomsen, 1876). Genetic studies

have provided sufficient evidence for a role of muscle

chloride channel gene (CLCN1) mutations in the

development of MC (Parasivam et al., 2009). We here

describe two patients affected by both MC and MS

simultaneously.

Case 1

A 26-year-old man, who had developed MS some

years previously, was referred to the Kashani Hospital

MS Center. He had a relapsing-remitting disease

course and recorded an Expanded Disability Status

Scale (EDSS) score of 1.0 at the time of assessment.

His first attack had been characterized by myelitis

causing left leg paresis and urinary incontinence; he

had experienced his second attack four years later, at

the age of 15 years, presenting the symptoms of

diplopia and left hemiparesis. However, exaggerated

tendon reflexes and absence of abdominal reflexes,

without weakness, were observed on the patient’s

neurological examination and his latest MRI showed

inactive lesions in the brain (Fig. 1A).

Over time, the patient had been afflicted by MS

relapses which had improved completely without any

sequelae.

At the latest clinical examination, the patient showed

muscle stiffness in the legs as well as an inability to

open the eyelids after closing them tightly. These

symptoms, characterized by the classic warm-up phe-

nomenon, had appeared during his childhood.

Examination showed myotonia after thenar muscle

percussion. Electromyography (EMG) examination

was performed and it exhibited the “dive bomber”

sound indicating myotonia without myopathic pattern.

The patient’s conditions were clinically mild and did

not induce disability.

Since Thomsen’s disease is an inherited disorder, we

analyzed this patient’s family history (Fig. 2A). All blood

parameters were normal or generally unremarkable.
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mazepine. He has been treated with weekly intramus-

cular interferon injections since 2007. Over the past

three years the patient has undergone a few sensory

attacks and mild motor relapses. The patient’s latest

neurological examination showed bilateral Babinski’s

sign and absence of abdominal reflexes without weak-

ness. The patient complained of muscle rigidity imme-

diately after physical activity which was subsequently

improved by exercise. In addition, the examination

revealed percussion myotonia.

This patient was assessed for the presence of MC.

EMG examination revealed a “dive bomber” sound

indicating myotonia. It emerged that the patient has

been afflicted with Thomsen’s disease since child-

hood. The pedigree analysis demonstrated inheri-

tance of MC in his family (Fig 2B). The results of the

patient’s blood tests showed no particular abnormality.

Discussion

A myotonic-like syndrome in MS patients was

described by Weintraub et al. (1970). Six years later

Terrence (1976) reported the case of a 48-year-old

man who was affected by both MS and myotonic dys-

trophy. More recently, other researchers (Parasivam et

al., 2009; Portaro et al., 2013) have reported the co-

occurrence of MS and Thomsen’s disease. It would be

important to understand whether the co-occurrence of

MS and MC is coincidental or etiological. The present

reports along with previous findings may undermine

the assumption of a coincidental occurrence of MS

and MC. However, large cohort studies are needed to

test and validate these findings in terms of statistical-

ly significant associations.

MC is an inherited muscle disorder caused by muta-

tions in the CLCN1 gene. MS is a complex disorder

influenced by interactions between environmental fac-

tors and several genes, whose respective contributions

remain to be clarified. The pedigrees of our patients
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Case 2

The second case is a 34-year-old male affected by

both relapsing-remitting MS and Thomsen’s myotonia

with an EDSS score of 1.5 at the time of evaluation.

He was first seen by F.A. in 2006 with symptoms of

paraparesis. MRI scans showed periventricular

plaques in the brain (Fig 1B). Symptoms were relieved

by high doses of corticosteroids. A few months later,

the patient was again seen by F.A. for a tonic-clonic

seizure and subsequently treated with carba-

Figure 1 – The MRI scan of two MS patients suffering from

Thomsen myotonia
(A) Cranial FLAIR MRI (left) and spine MRI (right) showing numerous

demyelinating plaques in periventricular and centrum semiovale areas of the

brain and white matter of the spinal cord. (B) Brain FLAIR MRI demonstrat-

ing numerous periventricular hypersignal lesions.

Figure 2 – The pedigrees of both patients show a dominant

mode of inheritance indicating Thomsen form of myotonia

congenita.
(A) Three patients with MC were detected in the first pedigree (case 1). No

other MS patient was observed in this family. (B) Seven MC patients were

diagnosed in the second pedigree (case 2). No members of this family were

affected by MS.
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show several other MC cases among their first- and

second-degree relatives, even though there were no

other reported cases of MS among their relatives.

Isfahan province in Iran is a high-risk region for the

occurrence of MS, having a prevalence rate of

43.8/100,000 (Saadatnia et al., 2007). Although the

prevalence of MC has not yet been reported in Iran, an

incidence rate of 1/100,000 is estimated for this rare dis-

order, which is similar to its worldwide incidence (Farbu

et al., 2003). If we consider the separate frequencies of

these conditions, the incidence of co-occurrence of MS

and MC would be 0.000438/100,000. In other words,

their casual co-occurrence is highly unlikely. This sug-

gests that the presence of both conditions in our

patients is probably not casual and may be linked to par-

ticular underlying mechanisms of pathogenesis.

The CLCN1 gene, consisting of 23 exons, lies on

chromosome 7q35 (Rüdel and Lehmann-Horn, 1985).

None of the linkage and genome-wide association

studies conducted to date has detected a significant

association between MS disease and the chr.7q35

region where the CLCN1 gene is located. Given the

genetic disparities between the two diseases it seems

unlikely that MS and MC share similar genetic suscep-

tibility. On the other hand, we should not overlook the

“missing heritability” aspect of MS genetics; indeed, it

should be pointed out that other susceptible loci are

yet to be identified in MS. We believe that genetic and

epigenetic factors play key roles in this scenario.

There are several genetic polymorphisms within the

CLCN1 gene not essentially leading to MC (Esteban

et al., 1998; Sangiuolo et al., 1998) and could be of

great interest for further analysis in MS patients.
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