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though osteoporosis may be seen, and an anteroposterior
striping visible on "sky-line" views has been described.3
When the syndrome occurs in the presence of osteoarthrosis,
radiographs will show the expected reduction of joint space,
osteophytes, and sometimes cysts.

It is widely believed4 5 that a relatively mild variety of
the syndrome occurs in adolescents and young adults,
possibly more often in females than males. When this con-
dition subsides spontaneously or with conservative treatment
no information about its pathology exists. On the other hand
much is known about the state of the cartilage at necropsy
and at arthrotomy for severe chondromalacia patellae or
unrelated knee disorders. In a series of 124 post-mortem
examinations of the knee joint6 minor changes in the car-
tilage of the medial facet of the patella were found in 5 of
18 patients below the age of 20, and 27 of 32 between the
ages of 20 and 30. In a parallel survey of 400 persons with
"sound knee joints" a steadily increasing incidence of signs
relating to the medial half of the patello-femoral joint was
also found. Signs were less common on the lateral aspect.
A study of the joint at arthrotomy7 confirmed these findings,
showing that altered staining characteristics and dulling of
the cartilage occurred early and were followed by the forma-
tion of fissures, flakes, ulcers, and osteophytes. In this study
observations are also recorded on knee joints opened for
other purposes, and the point is made that patients with
mild or moderate "chondromalacia" can remain symptom-
free at any rate for a few years.

In a further attempt to explain this syndrome a study has
been made of the knee at 35 necropsies and 240 medial
meniscectomies.8 A ridge was observed on the medial and to
a lesser extent the lateral femoral condyles. The height of
the ridge was related to the extent of degenerative changes
both in itself and in the opposing portion of the patella.
Changes were also related to body weight and were found
to be more severe in women, but no positive correlation
with the shape of the patella or the length of the patellar
tendon was established. It might be conjectured that the
formation of the medial condylar ridge in adolescence is a
factor precipitating symptoms at that age, and perhaps some
other transient factors occurring in girls at that age could
combine to produce temporary patello-femoral symptoms.
Indeed the medial condylar ridge has been observed to occur
without degenerative changes.

Clearly damage to the articular surface of the patella may
arise whenever the surface is insulted, whether it be by in-
flammatory or metabolic joint disease or by major or re-
peated minor trauma. The last of these could occur
insidiously in fit young people with minor mechanical
abnormalities such as recurrent subluxation of the patella or
the kind of irregularity of the medial femoral condyle postu-
lated. There is no question of chondromalacia patellae being
related to a systemic joint disease, but recently its traumatic
and degenerative nature has been questioned.9 In 4 of 11
patellae removed for the syndrome the superficial layers of
cartilage were found to be normal, a surprising observation
in view of the alleged pathology. The authors describe other
pathological findings, and suggest that the initial changes
may be in the trabecular bone. Clinical information is
absent from this paper, and extension of the work would
be of interest. One description'0 regarded the main cartilage
changes as not to be distinguished from those of early
osteoarthrosis, though an unusual disturbance of the osteo-
chondral junction was noted.

Treatment of chondromalacia patellae is problematical.

If all patients inevitably deteriorated there would be a strong
argument for early patellectomy. However, they do not, so
it is usual to advise the patient to avoid strenuous activity
involving the knees and to have courses of static quadriceps
exercises given with the knee slightly flexed to avoid patellar
movement. These may be preceded by soothing short-wave
diathermy. Occasionally a corticosteroid injection or
manipulation under anaesthetic seems to give temporary
relief, but if the condition deteriorates arthrotomy" should
be advised. It at arthrotomy a mild chondromalacia is found,
it is possible merely to shave and smooth the affected car-
tilage, but results are not encouraging. It is usual to perform
patellectomy, but even this cannot be relied upon to produce
a normally functioning knee.

IBudinger, K., Deutsche Zeitschrift fur Chirurgerie, 1906, 84, 311.
2 Hinricsson, H., Acta Orthopaedica Scandinavica, 1939, 10, 312.
3 Apley, A. G., Postgraduate Medical 7ournal, 1960, 36, 36.
Apley, A. G., A System of Orthopaedics and Fractures, 3rd edn.,

p. 317. London, Butterworths, 1968.
5Adams, J. C., Outline of Orthopaedics, 5th edn., p. 371. Edin-

burgh, Livingstone, 1964.
6 Ovre, A., Acta Chirurgica Scandinavia, 1936, 77, supplementum 41.
7Wiles, P., Andrews, P. S., and Devas, M. B., 7ournal of Bone and

7oint Surgeiy, 1956, 38B, 95.
8Outerbridge, R. E., 7ournal of Bone and Joint Surgery, 1964, 46B,

179.
9Darracott, J., and Vernon-Roberts, B., Rheumatology and Physical

Medicine, 1971, 11, 175.
10 Collins, D. H., The Pathology of Ar-ticular and Spinal Diseases,

p. 61. London, Edward Arnold, 1949.
Bentley, G., Journal of Bone and Yoint Surgery, 1970, 52A, 221.

Preclinical Detection of
Dystrophia Myotonica
Much attention and sympathy are always focused on the
victims of such conditions as Tay-Sachs and Werdnig-
Hoffman diseases, which cause death in childhood. As a
result active genetic counselling is given to the parents.
Dystrophia myotonica produces more social distress in a
family than these diseases, since it may result in one parent
becoming progressively more incapacitated by both physical
and often mental deterioration. Moreover, by that time the
patient may have had children whom the same disaster may
overwhelm. The social degeneration of families with dys-
trophia myotonica, which F. W. Mott' 60 years ago ascribed
to degeneration of the germ plasm, is less frequently seen
today with our present social services. But despite the effects
on a family, the relatives of patients with the disease often
show a lack of concern amounting to active neglect of the
fact that it is heritable. Doctors have acquiesced in this atti-
tude, partly to avoid arousing fears in potentially affected
relatives when at present nothing can be done to prevent or
cure the disease. But this approach may allow such persons
unknowingly to have children, thus passing the disease on
once more to the next generation.
To ignore these possibilities is surely unjustifiable, since

it is now recognized that relatives of patients with dystrophia
myotonica, who may appear clinically normal, may have
some of the stigmata of the disease if subject to special
investigations. Two of the best known features of dystrophia
myotonica are the myotonia itself and the cataracts. In
clinically normal relatives who bear the gene for the disease
myotonia may be found on electromyography and cataracts
on slit-lamp examination. A study of the efficacy of these
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two investigations has recently been reported by S. Bundey,
C. 0. Carter, and J. F. Soothill. Similarly, tests for the
raised fasting level of insulin in the plasma and the ex-
cessive response to a glucose load have been advocated as
methods of detecting people bearing the gene.3 A survey of
other abnormalities found on investigation of patients with
dystrophia myotonica, including the decreased plasma levels
of immunoglobulins,2 electrocardiographic abnormalities,4
skull radiographic changes,5 and the decreased number of
motor units in the extensor digitorum brevis muscle of the
foot6 might also be of value in its precinical detection.

Unfortunately all these last changes may be found in
some normal people without dystrophia myotonica or in
patients with other conditions. Even electromyographic
myotonia may be found in diseases other than dystrophia
myotonica, and cataracts may not always be of the classical
type. Careful judgement, based perhaps on the result of
several of these investigations, is required before sound ad-
vice can be given.

Studies of genetic linkage may circumvent some of these
difficulties. If there is an easily recognized gene with a locus
on a chromosome very close to that of dystrophia myotonica,
its segregation in a family will be the same as that of the
gene for dystrophia myotonica provided there is no "crossing
over" of genes. Thus if a child has the linked gene he will
carry the gene for dystrophia myotonica. For this type of
genetic investigation to have optimal value the two alleles
of the linked gene should be present in approximately equal
proportions in the population, it should be possible to detect
the heterozygote for this linked gene, and the gene should
be so close to that for dystrophia myotonica on the chromo-
some that the frequency of cross-over should be negligible.
But even with these provisos only a proportion of families
will be suitable for application of this method of genetic
counselling. J. H. Renwick and colleagues7 have recently
reported a reappraisal of the clinical value of the linkage
between the gene for dystrophia myotonica and the secretor
gene.

People can be divided into those who secrete the ABH
blood group substances in their saliva and other body fluids
and those who do not. This apparently inconsequential
property is governed by a gene which has been shown to
be closely linked to that for dystrophia myotonica.8 The
frequency of cross-over is small. It has been suggested that
heterozygotes for the secretor gene may also be recognized.7
Unfortunately the third requirement for a gene used in
linkage is not met; the frequency of the alleles for the sec-
retor gene in the population is not optimum. Nevertheless,
in appropriate matings, the analysis allows prediction of the
precence or absence of the gene for dystrophia myotonica
with a 92% probability.9

P. Harper and colleagues'0 showed that the secretor
status of an embryo may be recognized at the ninth week
of gestation by the detection of blood group substances in
the amniotic fluid obtained at amniocentesis. Thus, as
Renw;ck and colleagues7 have pointed out, it is possible in
a smll number of appropriate matings to advise that it is
very likely that the child will bear the gene for dystrophia
myotonica. In this instance an abortion may be performed
with the knowledge that in a subsequent pregnancy similar
tests may indicate a much smaller risk. Dystrophia myo-
tonica thus comes within the ever-increasing list of diseaces
for which antenatal diagnosis by amniocentesis is possible
and velected abortion may allow the parents to have a
family of normal children."1
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Intelligence and Fertility
Since Sir Francis Galton first drew attention to the problem,
many people have been disturbed at the possibility that the
transition from a population in balance as a result of high
fertility and high childhood mortality to one in balance as
a result of planned small families and low childhood mor-
tality might lower the general population's average genetic
fitness. In so far as the ability to plan family size requires
intelligence, restraint, and foresight there might be loss of
genetic endowment for these qualities, which are socially
valuable in a much wider context than merely that of family
planning. Certainly couples in the more socially prestigious
-and usually better paid-occupations were the first to
achieve the small family pattern.
The tendency for families to be largest where standards

of education, hygiene, and income are below the national
average has laid a heavy burden on the welfare services, but
it has in large part been successfully shouldered. Demo-
graphers expected that the differential fertility would be a
transient phenomenon and would tend to disappear as the
practice of effective family planning spread through the
community. The 1951 and even more the 1961 censuses of
England and Wales and of Scotland showed just such a
trend for differential fertility to lessen. The relationship
between socio-economic class and mean completed family
size was now U-shaped, with the highest fertility at the two
ends of the scale. This trend has also been observed in the
U.S.A. and Europe. The British censuses showed a similar
relationship for education, average fertility being highest
when the husband was a university graduate and the wife
had continued at school at least to age 17 and also when
both husband and wife had had only the compulsory mini-
mum of schooling.

Another narrower aspect of the same problem is the
relation between intelligence as measured by standard in-
telligence tests and fertility. The results of such tests are
known to have strong predictive value for academic success,
especially in the more difficult subjects and for later achieve-
ment. They are consistently more reliable in prediction than
schoolmasters' opinions or achievement in conventional
academic subjects. What they measure is clearly one im-
portant factor, among others less easily assessed, in deter-
mining upward social mobility, success in intellectually
demanding occupations, and the capacity to learn two or
three different technical skills in a working lifetime. Yet in
the 1930s it was shown in Bath,' Leicester,' and Yorkshire3
that there was a consistent negative correlation between
children's I.Q. and the number of their brothers and sisters.
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