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to be preventable. In breech presentation when the obstet-
rician has any suspicion of disproportion a caesarean section is
less of a risk than exposing the baby to a "trial labour."
During vaginal breech delivery-in the absence of dispropor-
tion-the obstetrician must guard against excessive pressure
on the suboccipital region of the after-coming head either by
his own fingers or against the mother's symphysis pubis. This
is where experience, manipulative skill, and, above all, gentle-
ness count for so much.
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Dietary amenorrhoea
It has been known for centuries' that extreme degrees of
fasting will cause amenorrhoea: indeed, one explanation of
anorexia nervosa is that girls with the disorder are driven by a
desire to suppress their periods and to return to the pre-
pubertal state.2 More recently minor degrees of weight loss,
unassociated with psychological problems, have become
recognised as a cause of interrupted menstruation3-a
phenomenon that has been called nutritional4 or dietary5
amenorrhoea.

Dietary restriction is, in fact, a surprisingly common cause
of amenorrhoea. In a series of 170 amenorrhoeic patients
studied at St Mary's Hospital, London,6 self-imposed weight
loss was the most common single cause, being responsible for
39 cases: 24 of these women had true anorexia nervosa, but
in the remaining 15 the criteria for the diagnosis7 were not
satisfied. A report from Glasgow5 claims that dietary amenor-
rhoea, short of frank anorexia nervosa, accounted for 140° of
all new attendances at a gynaecological endocrinology clinic
and for 25°O0 of cases of amenorrhoea or gross menstrual
irregularity.
The condition is found most frequently in young women,

the mean age in most series4-6 being around 21. Unlike patients
with anorexia nervosa, women with dietary amenorrhoea often
complain of loss of appetite and have an appropriate perception
of their body image; their weight loss may sometimes be the
result of physical disease or depression. The two conditions,
however, are seen by some authorities as parts of a continuum
rather than as separate diseases.
Why should menstruation cease when a woman's weight

begins to fall? One suggestion is that every woman has a
critical weight below which menstruation will not occur:
Frisch and McArthur believe that this weight can be calculated
from a woman's height,8 and they offer the theory that
ovulatory cycles occur only in women with large enough fat
stores to sustain them through pregnancy. This idea is not
supported by the data of the St Mary's group,6 who concluded
that it was loss of weight rather than absolute weight that
determined amenorrhoea.
The exact nature of the endocrine abnormality in patients

with dietary amenorrhoea is not yet certain. They have low

serum concentrations of oestradiol and luteinising hormone
(LH) but normal amounts of other hormones, including
prolactin.6 Patients with true anorexia nervosa have a sub-
stantially impaired LH response to luteinising-hormone-
releasing hormone (LHRH)9 and abnormalities of thyroid
function.5 Patients with dietary amenorrhoea also have an
impairment of the LH response to LHRH as well as of the
growth hormone response to hypoglycaemia,10 indicating an
abnormality in either the pituitary or the hypothalamus.
Others have reported that the LH response is of normal size
but is delayed,1' a finding that suggests a hypothalamic
disturbance. Thyroid function tests have given normal results
in these patients,610 but the Glasgow group5 found low basal
serum concentrations of thyroid hormones in their patients
and in three of the four patients tested the response to thyro-
trophin-releasing factor was prolonged, again indicating a
hypothalamic disturbance. Just how a decrease in body weight
can so affect the function of the hypothalamus is not known.
The diagnosis of dietary amenorrhoea should be made only

after careful investigation to exclude other causes of secondary
amenorrhoea, and in particular pituitary tumours.12 Once the
diagnosis is made, however, treatment is not difficult. Usually
these patients (unlike those with true anorexia nervosa) are
fairly easily encouraged to replace some of the weight they
have lost.4 As patients approach their ideal weight they mostly
resume menstruation associated with ovulatory cycles6-
generally within six months, but the process may take nearly
a year.4 Recognition of this cause of secondary amenorrhoea
may therefore spare some women from undergoing more
elaborate treatment for their infertility.
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The price of survival in
childhood leukaemia
Now that many children with lymphoblastic leukaemia achieve
prolonged remission and perhaps cure attention is being
focused on the quality of their survival. It is reassuring to
learn from the Memphis group that most children who have
completed treatment are well and have resumed normal
activities.' But what are the prospects for growth, develop-
ment, and reproductive function in these children? How far
does treatment carry a risk of damage to the liver, lungs, or
other organs ? Does cranial irradiation, especially in the young
child, impair intellectual development? The answers to some
of these questions are beginning to emerge.
Some retardation of growth may result from the intensive

chemotherapy and the cranial and sometimes spinal radio-
therapy given to prevent leukaemic infiltration of the central
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nervous system. Shalet et a12 in Manchester investigated 15
children who had received prophylactic craniospinal radio-
therapy; most showed a decrease in linear growth and four
had growth hormone deficiency. The reduction in the growth
hormone response was greater in children who had had the
radiotherapy in 10 fractions than in those who had received
20 fractions. The Manchester group3 has also found evidence
of abnormalities in thyroid-stimulating hormone (TSH) and
corticotrophin (ACTH) in some children. As yet it is not clear
whether these abnormalities (which appear to be due to radia-
tion damage to the hypothalamic-pituitary region) are com-
mon, permanent, and clinically important.
These children seem to have a good chance of normal

development at puberty. A retrospective analysis of girls
treated for leukaemia showed that 8000 overall (more for those
diagnosed before puberty) had normal pubertal progression
and reproductive function.4 Most boys, too, seem to progress
through puberty normally, but little is known about the in-
fluence of chemotherapy on spermatogenesis. Cyclophos-
phamide, which is known to cause azoospermia,5 is not a com-
ponent of most current treatment regimens. The recent
increase in incidence of testicular infiltration,6 however,
suggests that prophylactic testicular irradiation may be
desirable-which would inevitably cause sterility.
There are as yet only isolated reports of children born to

survivors ofacute leukaemia, and the incidence of defects in the
offspring of survivors is not known. But a study of the progeny
of survivors of childhood cancer7 (including, inevitably, few
with leukaemia) showed no excess of children with birth
defects.

Methotrexate, the drug most widely used in long-term
chemotherapy, is toxic to the lungs, skeleton, and liver.8
Portal fibrosis and cirrhosis have been described both in
patients treated for psoriasis9 and in patients with leukaemia.
Methotrexate hepatotoxicity may be associated with minimal
abnormalities in conventional liver function tests, and its
extent can probably be accurately assessed only by liver
biopsy.10

Methotrexate is also toxic to the central nervous system,
especially in patients who have received cranial irradiation.
Progressive neurological deterioration associated with dis-
seminated necrotising leucoencephalopathy was first described
in patients treated with long-term systemic and intrathecal
methotrexatell for overt leukaemic infiltration of the central
nervous system. Methotrexate-radiation encephalopathy has
also occurred, however, in patients who had received prophy-
lactic cranial irradiation and had later been given parenteral
methotrexate in moderate dosage.'2 13 The incidence of more
subtle neuropsychological impairment remains uncertain. A
preliminary neuropsychological evaluation of children treated
for leukaemia'4 showed no differences between patients and
controls. But another small retrospective study showed that,
while all children who had completed treatment were function-
ing within the normal range, younger children performed less
well than their controls, especially in tasks requiring memory
and motor skills.15
These preliminary reports all serve to emphasise the need

for careful prospective studies aimed at minimising the late
side effects of treatment. The extent of other problems (such
as the risk of second neoplasms, apparent in patients with
Hodgkin's disease'6) may not emerge for several years. Long-
term surveillance of these children is clearly essential-but not,
it is to be hoped, at the expense of making them feel perpetual
patients.
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Nature and nurture in
child growth
The interaction of genes and environment affects every aspect
of child development. Measurements of height, weight, blood
pressure, and skinfold thicknesses, intelligence, indices of
mental stability, and much else have been scrutinised by a
whole array of methods to separate the effects of nature and
nurture. Are such analyses helpful?
The answer, like the question, has to be seen in context.

When the parental contribution to height, for example, is
calculated the answer applies only to the population in which it
was measured. This is true of all characteristics. Heritability is
the proportion of the variance of a characteristic determined
by genetic influences, the remainder of the variance being
assumed to be due to environmental factors. Values for
heritability of, say, weight will vary with age, sex, race, and
other influences. Thus determinants of an individual's weight
may well be quite different when he is an infant, a preschool
child, a schoolchild, a teenager, a parent, and an old-age
pensioner. Heritability is neither a fixed quantum in an
individual nor a biological rule for a species. Furthermore,
calculations of heritability are so hedged about with pre-
conditions and confounded by other factors, such as assortative
mating, that they may very easily become meaningless except
as a statistical exercise. The only reasonable way to calculate
heritability would be to examine parents of a given age and
look at their children when they reach that age; but the
environment could hardly be expected to stand still that long.
What researchers do with this muddle in practice is to try

to avoid the major pitfalls and to make the best guesses they
can. Thus for blood pressure, which is a variable changing
throughout life, they have used twins1; they might also use a
method depending on the response to a stimulation rather than
absolute levels. For height some have looked only at adult
measurements,2 since these are relatively fixed. For weight,
adopted children have been studied,3 in an effort to rule-out the
genetic factors. But however heritability is calculated, do the
findings make any practical difference?

Paediatrics is concerned with producing healthy adults, and
its basic science is the study of growth and development.
Paediatricians are therefore right to seek answers to funda-
mental questions such as what governs adult weight and
height (and if we stick to height rather than intelligence we
are spared much emotional discussion-though the arguments
and results are remarkably similar). Unless the determinants
are known, little can be done to optimise growth. Even so, this
is necessarily only half the question.
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