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(Pasteels, 1969; Friesen et al., 1970), as well as measurements of
plasma growth hormone and prolactin levels in galactorrhoeic
patients (Frantz and Kleinberg 1970; Forsyth et al., 1971),
suggests the separate existence of prolactin in man.
As has been described in other cases of hypothyroidism

(Havard et al., 1970) there was pronounced insulin resistance in
this patient before thyroxine therapy. A second dose of insulin
was required during the initial insulin tolerance test to produce
adequate hypoglycaemia-that is, sweating and a blood sugar of
less than 40 mg/100 ml. Despite this the growth hormone
response was impaired. In contrast, the insulin sensitivity after
six months and one year on thyroxine was normal, as was the
growth hormone response. The lactogenic activity detected at
one year during the insulin tolerance test can be accounted for
entirely by the concentrations of growth hormone rather than
prolactin.

Bayliss and Van't Hoff (1969) suggested that the postpartum
state is a prerequisite for the development of this condition,
and thought that the comparative rarity of pregnancy in
myxoedema explains why this condition is seldom seen. Of the
cases described this is the only one that developed during
treatment with an oestrogen-progestogen combination rather
than postpartum. Several euthyroid patients have now been
reported in whom galactorrhoea has developed in association
with oral contraceptive therapy (Shearman and Turtle, 1970).
In the above case it seems unlikely that the galactorrhoea was
due to the contraceptive therapy alone since it persisted una-
bated until thyroid replacement was begun. The finding that
plasma prolactin levels are raised in some patients with hypo-
thyroidism but without galactorrhoea suggests that some type of
oestrogen-progestogen priming of the breast facilitates the
development of this syndrome.

We are indebted to Dr. Deborah Doniach and Dr. W. J. Irvine
for the antibody studies, to Professor R. Hall for the TSH assays, to
Sir Ronald Bodley Scott for referring this case, to Miss Lynn
Francis lor technical assistance with prolactin assays, and to Ciba
Labo:-atories and the Governors of St. Bartholomew's Hospital for
financial support.

References

Arenas, A. M., Duran Martinez, L., Charco Entrena, F., and Higuera
Rojas, J. (1962). Revista Clinica Espanola, 86, 229.

Bayliss, P. F. C., and Van't Hoff, W. (1969). Lancet, 2, 1399.
Bercovici, B., and Ehrenfield, E. N. (1963). Journal of Obstetrics and Gynae-

cology of the British Empire, 70, 295.
Bewley, T. A., and Li, C. H. (1970). Science, 168, 1361.
Canfield, C. J., and Bates, R. W. (1965). New England Journal of Medicine,

273, 897.
Dowling, J. J., Richards, J. B., Freinkel, N., and Ingbar, S. H. (1961).

Archives of Internal Medicine, 107, 885.
Forsyth, I. A. (1969). Journal of Endocrinology, 46, 4.
Forsyth, I. A., Besser, G. M., Edwards, C. R. W., Francis, L., and Myres,

R. P. (1971). British Medical_Journal, 3, 225.
Frantz, A. G., and Kleinberg, D. L. (1970). Science, 170, 745.
Friesen, H., Guyda, H., and Hardy, J. (1970). J7ournal of Clinical Endo-

crinology, 31, 611.
Futterweit, W., and Goodsell, C. H. (1970). Mount Sinai3Journal of Medicine,

37, 584.
Havard, C. W. H., Saldanha, V. F., Bird, R., and Gardiner, R. (1970).

British Medical,Journal, 1, 337.
Hennes, A., Wajchenberg, B. L., and Ulhoa Cintra, A. B. (1960). Portlugal

Medico, 44, 693.
Kinch, R. A. H., Plunkett, E. R., and Derlin, M. C. (1969). American

J7ournal of Obstetrics and Gynecology, 105, 766.
Pasteels, J. L. (1969). In Lactogenesis, ed., M. Reynolds, and S. J. Folley,

p. 207. Philadelphia, University of Pennsylvania Press.
Peake, G. T., McKeil, D. W., Jarett, J., and Daughaday, W. H. (1969).

Jrournal of Clinical Etndocrinology, 29, 1383.
Ross, R., and Nusynowitz, M. L. (1968). Jrournal of Clinical Endocrinology,

28, 591.
Shearman, R. P., and Turtle, J. R. (1970). Atmierican Jrournal of Obstetrics

and Gynecology, 106, 818.

PRELIMINARY COMMUNICATIONS

Creatine Phosphokinase in Facio-
scapulohumeral Muscular Dystrophy

B. P. HUGHES

British Medical Journal, 1971, 3, 464-465

Summary

Study of the serum creatine kinase levels in young
patients with facioscapulohumeral muscular dystrophy
suggests that enzyme assay may be valuable as a screen-
ing procedure for assessing the status of relatives of an
affected individual who have no previous clinical history,
and that consequently it may be of use in genetic counsel-
ling.
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Introduction

It is recognized that serum enzyme estimations are valuable in
the early diagnosis of Duchenne muscular dystrophy of the
sex-linked recessive type (Chung, Morton, and Peter, 1960;
Pearce, Pennington, and Walton, 1964; Hughes, 1965). Enzyme
activities, particularly aldolase (Chung et al., 1960; Thomson,
Leyburn, and Walton, 1960) and creatine phosphokinase
(CPK) (Pearce et al., 1964; Hughes, 1965), are grossly raised
at an early stage but decline with age, though in the case of
serum CPK seldom reach normal values.
Though Thomson et al. (1960) reported that in facioscapulo-

humeral dystrophy as in Duchenne dystrophy the highest serum
aldolase levels were found in young patients, in over half of
their series of 15 cases the enzyme activities were below the
upper limit of normal, and raised values were found only in
patients in whom the "duration" of the disease did not exceed
10-15 years. Consequently a study of serum CPK levels in
facioscapulohumeral dystrophy in relation to age seemed worth
while in order to assess their value as an aid to early detection of
the condition because they are raised to a greater extent than
those of aldolase (Heyck and Laudahn, 1967). The usefulness of
a biochemical test as an adjunct to clinical examination is
apparent when the great variation in clinical expression of this
disorder, even within the same family, is considered. As Walton
and Gardner-Medwin (1969) pointed out, some individuals
may be unaware that they are suffering from the condition and
the existence of the characteristic facial weakness may occasion-
ally be difficult to prove.

This communication presents results of serum CPK assays
on a number of patients with facioscapulohumeral dystrophy
which suggest that this possibility merits further study.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5772.464 on 21 A
ugust 1971. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 21 AUGUST 1971 465

Patients and Methods

The CPK activity was assayed in serum from 19 patients
exhibiting the typical clinical pattern of facioscapulohumeral
dystrophy with a positive family history-that is, affected first-
degree relative-indicative of or consistent with a dominant
mode of inheritance, and from a further two subjects with no
previous clinical history, though other members of their family
were affected. In one subject clinical examination (Dr. R. W.
Ross Russell) showed early signs, but in the other examination
was refused. Finally, serum was obtained from three patients
who had no family history, and in one the initial diagnosis of
facioscapulohumeral dystrophy was later thought to be doubtful.
Serum CPK (E.C 2. 7. 3.2) was estimated by the colori-

metric procedure of Hughes (1962, 1968).

Results

Comparison of Normal and Dystrophic Values.-The values for
serum CPK in patients with facioscapulohumeral dystrophy
and in subjects without muscle disease are given in the Table.
For the purpose of this comparison only patients with a
positive family history are included. In both male and female
patients the mean serum enzyme activities were significantly
raised (P >005) above the means for the corresponding con-
trols. However, of the female patients 2 out of 6 had serum
CPK values within normal limits, and these were also normal
in 3 out of 16 of the males. In the present series there did not
appear to be any significant difference between the means for
male and female patients.

Serum Creatine Kinase (IU/litre) in 6 male and 14 Female Patients with
Facioscapulohumeral Muscular Dystrophy

Present Series* Normal

Mean Range Range

Females 78 27-167 10-44
Males 105 31-192 10-67

*Table includes only patients with a typical clinical picture and a positive family
history.

Relation between Serum CPK and Age.-The values for
serum CPK in patients with facioscapulohumeral dystrophy
plotted against age are shown in the Chart. Age rather than age
at clinical presentation has been used because it was felt that in
the present group at least the latter gave little idea of the actual
time of onset of symptoms. The results indicate that serum
CPK is usually raised in subjects up to the age of 45-50 years
but may eventually fall to normal. In younger subjects there is
no very clearly-defined trend with age as is seen in Duchenne
dystrophy but values may lie on a rather ill-defined plateau.

Discussion

Though more data on the relation of serum CPK activity to
age and clinical state, etc., are obviously needed certain tentative
conclusions are possible. Thus the majority of younger patients
have significantly raised serum CPK activities, and this may be
true even when clinical signs are slight. When progression to
severe disability has been unusually rapid, however, the enzyme
level may be normal, so that in the case of two individuals-
non-identical twins, brother and sister-the one who was
moderately affected had a raised serum CPK; but the severely
affected twin sister had a normal CPK (see Chart).

In the present series the older patients with normal CPK
were also severely disabled and non-ambulatory. The normal
serum CPK in such subjects may indicate that reduced muscle
mass and physical activity diminishes efflux of enzyme from the

remaining dystrophic tissue so that the serum level remains
within normal limits. This is probably not the sole explanation,
however, since one patient aged 50 with a normal CPK was
still ambulant though having difficulty in climbing stairs, etc.
Possibly serum enzyme levels may return to normal during the
periods of clinical arrest to which this condition is subject
(Walton and Gardner-Med*in, 1969), but individuals would
have to be followed over a period of years and their enzyme
levels correlated with changes in muscle strength to establish if
this is the case.
One patient aged 26 without family history, first believed to

have facioscapulohumeral dystrophy, but for whom a diagnosis
of limb girdle dystrophy was later thought to be more probable,
had a serum CPK of 406 IU/litre, which is considerably higher
than shown by any other individual in the present series (see
Chart). Serum CPK levels may thus have value as a discrimi-
nant where there are difficulties in making a diagnosis on
clinical grounds as, for example, in a case like that described by
Fenichel, Emery, and Hunt (1967) of a young woman with
neurogenic atrophy simulating facioscapulohumeral dystrophy
whose serum CPK was considered to be normal.
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Relation between age and serum creatine phosphokinase activity in facio-
scapulohumeral muscular dystrophy. * = Males with positive family
history. oI = Males with negatsve family history. * = Females with
positive family history. 0 = Females with negative family history. * = No
previous clinical history.

From the present preliminary study it appears that estimation
of serum CPK may provide a useful screening procedure for
early detection and for assessing the status of relatives of a
patient with facioscapulohumeral dystrophy. If so, ifwould be of
value in genetic counselling or in advising individuals likely
to suffer slowly progressive disability.

I thank Dr. R. W. Ross Russell, Dr. V. Dubowitz, and Dr.
Helen Blyth for help in obtaining serum specimens, and the
Muscular Dystrophy Group of Great Britain for ncial support.
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