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A Myotonic Syndrome Associated with
Klinefelter's Syndrome
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Myotonia is a failure of voluntary muscle to relax
immediately innervation ceases. The clinical and
electrical manifestations reflect a primary abnor-
mality of the muscle cell membrane. Myotonia is
commonly observed in three syndromes.

(1) Myotonia congenita (Thomsen, 1876), is an
inherited condition, transmitted by a dominant
gene. The myotonia affects all muscles which are
often hypertrophied.

(2) Dystrophia myotonica (Steinert, 1909;
Caughey and Myrianthopoulos, 1963) is the most
common of the three syndromes. The myotonia
is most easily demonstrated in the forearm, tongue,
and small muscles of the hand. Other features in-
clude cataract, frontal baldness (in the male),
gonadal atrophy, mental retardation, weakness, and
wasting of the facial muscles and sternomastoids,
and a progressive muscular dystrophy affecting
distal limb muscles. The disease is transmitted by
an autosomal dominant gene (Klein, 1961).

(3) A type of familial periodic paralysis associ-
ated with normal or high levels of serum potassium
was described by Gamstorp (1956) and called
'adynamia episodica hereditaria'; these patients
showed no myotonia. However, a further group of
patients who have myotonia and episodic paralysis,
often precipitated by the cold, have in the past been
described as having paramyotonia congenita (Eulen-
burg, 1886). Some of these patients on investiga-
tion have proved to be examples of familial myotonic
hyperkalaemic periodic paralysis (van't Hoff,
1962). A number of patients remain in whom
no abnormality of potassium metabolism can be
demonstrated, yet who have attacks of cold sensitive
myotonia. Magee (1963, 1966) claims that these are
examples of paramyotonia congenita. He suggests
that this is a distinct entity, with a dominant in-
heritance in which both cold and repetitive muscle
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contraction are necessary to induce myotonia. Re-
peated contractions produced sustained abnormal
postures of the affected limb.

Finally it should be remembered that some
authorities suggest that all of these forms may over-
lap clinically, and that different patterns may occur
in the same family. This view considers that there
is one 'myotonic syndrome' with a variety of clinical
variants.

This paper presents an example of myotonia
associated with the features of Klinefelter's syn-
drome. We believe this to be a previously un-
recorded association.

Case Report
This 23-year-old man presented with attacks of pain-

ful stiffness and weakness of his muscles. At the age of 3
he had been found outside in the snow unable to move
his legs which returned to normal within an hour of
being warmed. He was investigated, age 8, because of
frequent falling. The only abnormalities noted at that
time were slight clumsiness of gait and a tendency for
his hands to go into a 'claw position' when cold. At the
age of 15, he again collapsed outside in the cold, and re-
turned to normal on warming. He now describes pain-
ful stiffness of his shoulders, arms, and jaw so that he
has difficulty in relaxing his grip and chewing, especially
when cold.

His general health is good. His birth and early de-
velopment were normal and he has had no serious ill-
nesses. He was a poor scholar and now works for
Remploy as a labourer. His parents, brother, and sister
are all alive and have no symptoms. His parents were
examined and neither had any of the stigmata of dys-
trophia myotonica or of any other myopathy.
On examination he was 6 ft. 2 in. (188 cm.) tall, thin,

and of low intelligence. He was not bald and did not
have cataracts on slit-lamp examination. There was no
myotonic lid lag but myotonia could be demonstrated on
percussion of his arms or tongue. It was made much
worse by immersing his arms in cold water. The
reflexes in the arms were depressed and in the legs were
normal. Detailed clinical examination revealed no other
abnormality apart from very small testes (1 cm. mn
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diameter), and sparse facial and body hair. There was
no muscular weakness or wasting, and no sensory loss.

Investigations. Examination of a blood film, the
cerebrospinal fluid, straight x-ray films of chest and
skull, and an electroencephalogram showed no abnor-
mality. A buccal smear was sex chromatin positive and
leucocyte culture showed a 44, XXY karyotype. An
electrocardiogram showed a partial right bundle-
branch block pattern-possibly congenital. An electro-
myogram showed high frequency after discharges typical
of myotonia. The SGOT was 25 units, SGPT 18
units, serum aldolase 7-8 units, and serum creatine
kinase 4-5 units. A potassium loading test was carried
out. On the first day basal measurements were made
and 4 g. potassium chloride were then given orally and
the serum potassium measured after one, two, and four
hours (Table I). This was repeated the next day with
8 g. potassium chloride. On neither day was weakness
or any other sign produced.

TABLE
RESULTS OF POTASSIUM LOADING TESTS

Serum Resting At 1 hr. At 2 hr. At 4 hr.

Potassium chloride (4g.)
K 4-4 4 0 5 0 4-5
C1 99 101 100 101
Na 138 139 138 139
CO2 23 31 30 27

Potassium chloride (8 g.)
K 3-9 4 9 5-3 4-6
C1 95 99 103 102
Na 139 138 139 138
CO2 29 25 25 26

Discussion
A review of the clinical features and family

history suggests the diagnosis of either myotonia
congenita, dystrophia myotonica, or paramyotonia
congenita. Myotonia associated with periodic
paralysis has most often been demonstrated in
patients with the hyperkalaemic type of disease
(Samaha, 1965; van't Hoff, 1962). The negative
response to a potassium load and the indefinite
evidence of attacks of paralysis exclude this as the
correct diagnosis. The extreme sensitivity to cold,
the infrequency of attacks of paralysis, and the ex-
clusion of these other syndromes favour paramyo-
tonia congenita; we cannot, however, exclude the
possibility of a form intermediate between
Thomsen's disease and myotonic dystrophy.
Klinefelter's syndrome (Klinefelter, Reifenstein,
and Albright, 1942) is characterized by gynaeco-
mastia, hypogonadism, infertility, mental abnor-
malities, and an X chromosome polysomy reflected

in a chromatin positive buccal smear. A recent
comprehensive review (Becker, Hoffman, Albert,
Underdahl, and Mason, 1966) includes reference to
many and diverse somatic lesions which have been
described in association with the syndrome, but
there is no mention of myotonia. Marshall and
Thomas (1958) studied the nuclear sex chromatin
of 14 males and 5 females with dystrophia myoto-
nica. The pattern was normal in all 19 cases.
This investigation was prompted by the association
of hypogonadism with both dystrophia myotonica
and Klinefelter's syndrome.
We are unable to offer a hypothesis for a causal

relation between the two syndromes in our patient,
but consider the association worthy of record. The
nature of the relation is particularly obscure be-
cause in reviewing both hereditary and acquired
myopathies (Pearce, Pennington, and Walton,
1964; Pearce, 1965; Pearce, Pearce and Walton,
1966; Walton, 1966) no association could be found
between sex chromosome trisomies and primary
muscular disorders. Since the myotonic pheno-
menon is itself uncommon, and Klinefelter's syn-
drome occurs in between 1 in 400 and 1 in 1000 of
the male population, the coincidence of the two
disorders by chance, in one patient, would be re-
markable.

Summary
The clinical and laboratory findings are described

in a patient suffering from both XXY polysomy
and a myotonic syndrome.

We thank Dr. Hugh Garland for permission to report
this patient, and Dr. C. R. Abbott for the chromosome
studies.
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