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Myotonia congenita in northern Finland: an
epidemiological and genetic study

P Baumann, V V Myllyla, J Leisti

Abstract
An epidemiological and genetic investiga-
tion of myotonia congenita was carried
out in northern Finland. Altogether 58
patients were identified (ofwhom 54 lived
in the study area) in 23 families, with a
prevalence of 7.3 per 100 000. The majority
of the families originated from a sparsely
populated area in western Lapland.
The mean age at onset ofthe disease was

11 years with a range of 2 to 45 years. The
mean time that had passed before verifi-
cation of the clinical disease was 18 (SD
14) years. The sex ratio MIF was 2.2/1.0.
Forty-seven cases were familial and 11

were sporadic. In six families/pedigrees
the inheritance was compatible with auto-
somal recessive and in two families with
autosomal dominant inheritance. In five
additional families, in which autosomal
recessive inheritance seemed most plausi-
ble, vertical transmission was also no-
ticed. This could be explained either by
consanguinity of the parents or by variant
expression of the mutation(s) involved.
Our results suggest that myotonia con-

genita is unusually frequent in northern
Finland, most probably as a consequence
of an enrichment of the gene mutation(s)
in the population.
(JMed Genet 1998;35:293-296)
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Myotonia congenita (MC) is a non-dystrophic
hereditary disease of skeletal muscle. MC can
be inherited as an autosomal recessive trait
(Becker's disease), as first described by
Leyden,' or as an autosomal dominant trait
(Thomsen's disease).2 In both forms of MC,
the characteristic clinical feature is myotonia,
starting in early childhood. Myotonia is based
on an electrical instability of the muscle mem-
brane, suggested to be a direct consequence of
a reduced chloride ion conductance in the
tubular system of muscle fibres.3 During the
first years the myotonic stiffness progresses
slowly, but eventually affects the whole skeletal
musculature.4 Myotonia is most severe during
voluntary muscle activity following a period of
rest. Another typical feature of the disease is
variable muscle hypertrophy. Studies on MC
patients5 6 have shown that the overall output of
motor performance in the patients does not
seem to be greatly impaired.

Recently, both the autosomal dominant and
the autosomal recessive forms of the disease
have been associated with mutations in the

muscle chloride channel protein gene in
human chromosome region 7q35.3 The mode
of inheritance has also been questioned in
some families, as the same mutation has been
shown to lead to congenital myotonia in both
heterozygous and homozygous forms.3

In previous epidemiological studies,4 7 the
prevalence of the disease has been reported to
range from 0.2 to 0.9 per 100 000. In
Germany, the prevalence of autosomal reces-
sive myotonia was reported as 0.3 per 100 000
and of autosomal dominant myotonia 0.2 per
100 000, respectively.4
This study aimed to clarify the epidemiology

and genetics ofMC in northern Finland. The
clinical findings will be reported separately.

Patients and methods
The study area consisted of the provinces of
Oulu and Lapland and the northern part of the
province of Vaasa, with a total population of
732 000. The basic family material consisted of
the families seen at the Departments of
Neurology and Clinical Genetics at the Oulu
University Hospital. Additional patients were
ascertained retrospectively from hospital
records and registers of Oulu University
Hospital and the central hospitals of Kajaani,
Kokkola, Kemi, and Rovaniemi, from the years
1974 to 1995. Furthermore, a call for patients
with myotonic symptoms was addressed to the
neurologists, paediatric neurologists, and gen-
eral practitioners in the area of the investiga-
tion. The obtainable first degree relatives
(healthy sibs included) were studied for
microsymptoms, both clinically and electro-
physiologically, in order to exclude or verify
signs of myotonia.
The clinical diagnostic and inclusion criteria

for the disease were as follows: muscle stiffness,
muscle function improving with continuing
exercise (action myotonia), variable muscle
hypertrophy, and myotonic bursts on intramus-
cular electromyography (EMG). The clinical
criteria are in accordance with those set out by
the European Neuromuscular Centre
Workshop.8

All the patients underwent a careful
neurological and EMG examination. Genetic
studies included family history and, in selected
cases, tracing of common ancestors with the
help of church records.

For the prevalence estimate, all patients
living in the study area in 1995 were included.
The evaluation of onset of the disease was
based on the history given by the patients or
their parents or both.
The study protocol was approved by the

Ethics Committee of the Medical Faculty,
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Figure 1 Sex specific distribution of myotonia congenita patients in northern Finland
according to the year of birth between 1920-1 989.

University of Oulu. Informed consent was
obtained from each subject participating in the
study.

Results
The main results are given in figs 1, 2, and 3.
Fifty-four patients (39 males and 15 females)
with MC were detected, giving a prevalence of
7.3 per 100 000 for the area investigated. The
mean age of the patients was 41 years (range 6
to 75). From the years 1950 to 1979 it could be
roughly estimated that 1.2 patients were born
annually in the area investigated (fig 1). The
domiciles of the patients as shown in fig 2 show
a clustering of the disease for the cases in west-
ern Lapland.
The mean age at onset of symptoms was

reported as 11 years and the majority (37
patients, 65%) fell in the age group between 6
and 10 years. Two of the patients experienced
motor disturbance first after 16 years of age
and one patient before 6 years of age. Two
patients were not aware of myotonia before
participating in the study. The mean time that
elapsed before the diagnosis of the disease was
18 (SD 14, range 1 to 43) years.
The patients belonged to 23 families. Forty-

seven cases were familial and 11 were sporadic
(fig 3). Twelve patients belonged to a large
family (A), which could be traced back to the
late 18th century, originating from western
Lapland. In this family several instances of
either parental consanguinity or close relation-
ship with parents of other patients were found.
In three additional families (B, C, and F, 16
patients) with probable autosomal recessive
inheritance of the disease, vertical transmission
was also seen. In two families (D and E, six
patients) transmission was compatible with an
autosomal dominant mode of inheritance. In
six families (G to L, 13 patients) autosomal
recessive inheritance was most plausible. The
rest of the cases (M to W, 11 patients) were

sporadic.

Discussion
The prevalence of MC in northern Finland,
7.3 per 100 000, is exceptionally high and
partly reflects the systematic search for patients

Figure 2 The map ofFinland. The areas of investigation
are marked with thin lines and the domiciles of the patients
with myotonia congenita with filled circles. Large circles
mark five patients and small circles mark one patient.

both from medical records and from close
family members. On the other hand, the high
prevalence rate could also be explained by a
founder effect or careful neurological and
EMG examination; thus even relatively mildly
affected people could be included. As shown in
fig 1, it can be roughly estimated that 1.2 cases
are born annually. It is also probable that the
disease is more common in the area studied for
genetic reasons. Several rare recessive diseases
have accumulated in the Finnish population
owing to the enrichment of the respective gene
mutations.9 10 It is possible that the gene(s)
causingMC have also been enriched, especially
in western Lapland, by the same mechanism of
isolation by distance as in the other diseases of
the Finnish disease heritage. There is only one
larger study on the frequency of MC.4 In this
study from West Germany and West Berlin, a
frequency of 0.2 per 100 000 (1 16 cases) for
dominantly inherited and 0.3 per 100 000 (150
cases) for recessively inherited clinically veri-
fied myotonia were reported, respectively.
Incomplete ascertainment of the patients was,
however, assumed. In a smaller study by
Pinessi et af (10 cases), a prevalence rate of 0.9

I

294
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://jm
g.bm

j.com
/

J M
ed G

enet: first published as 10.1136/jm
g.35.4.293 on 1 A

pril 1998. D
ow

nloaded from
 

http://jmg.bmj.com/


Myotonia congenita in northern Finland

per 100 000 from the city of Turin, Italy, was
reported.

In our study the sex ratio was 2.2:1.0 in
favour of males. In the German study of
Becker,4 it was assumed that, in the dominant
form of the disease, the sex ratio is approxi-
mately even and in the recessive form a slight
preponderance of male patients was found.
Our results indicate that the disease is clearly
more common in men than in women. The
reason for this is unknown.

The mean age at onset of myotonia as
reported by our patients or their parents was 1 1
years; 65% of the patients experienced myoto-
nia between their 6th and 10th year of life and
an additional 27% before the age of 16. The
true onset of the disease process was probably
earlier, as shown by the two asymptomatic
cases who were detected by the EMG regis-
tration. It is also possible that the early
symptoms of the disease, that is, mild motor
performance disturbance, have not been recog-
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Figure 3 Pedigrees offamilies A to WProbands are indicated by an arrow, affected cases are fully shaded. N indicates
persons examined andfound to be normal and double lines parental consanguinity.
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nised as symptoms of the disease. This could
also explain the relatively long time that was
needed for diagnosis (18 (SD 14) years).
Becker4 suggested that dominant myotonia
most often starts in the first three years of life,
whereas the usual age at onset in recessive
myotonia is between the fourth and twelfth
years. The disease is thus often experienced as
relatively mild and medical aid is sought late.
This assumption is supported by the findings
of Baumann et al,5 6 who suggested that the
overall output of the motor performance of
myotonic patients is not greatly impaired. On
the other hand, MC patients keep their myoto-
nia a secret, even from general physicians.4 The
rapid development of neurological diagnostics
during the last decades has shortened the delay
in reaching a diagnosis, as seen also in the
present material.
Even when vertical transmission of the

disease was seen in several families, autosomal
recessive inheritance seems the most plausible
mechanism to explain most of the familial
occurrence of the disease. In the largest
pedigree (A), several instances of parental con-
sanguinity could be shown to explain the
occurrence of the disease, both in parents and
their children. It is also possible that a
mutation(s) prevails in the population which
allows the disease to become manifest in

heterozygous and homozygous forms.'0 Mo-
lecular studies that are in progress should
explain the genetic features of this exceptional
prevalence of the disease in northern Finland.
We conclude that MC is unusually frequent

in northern Finland, most probably as a conse-
quence of enrichment of the gene(s) in the
population.
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