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Children of Short Stature
Why is he so short ? Why won't he grow ? " These are questions

frequently asked by parents and not always easy to answer. Recently
D. W. Smith has given illustrated descriptions of 52 syndromes in which
short stature is a feature.' The diagnosis of a few of these conditions
requires no more than the eye of the experienced clinician who has seen
the condition previously, and in future it may often be made with the
help of a computer. But sometimes no firm diagnosis can be made even
after many investigations.

Conditions for which treatment may be available must be specially
sought first. They include malnutrition, depression of appetite due to
emotional deprivation, malabsorption, congenital heart disease, and
chronic kidney disease. Mild degrees of hypothyroidism may be difficult
to diagnose and should be considered in any child with failure of growth.
Excess of corticosteroid leads to retardation of growth and is more often
due to administration of these hormones than to Cuwhing's syndrome.

Children with chromosomal disorders such as Down's syndrome
(mongolism) and gonadal dysgenesis are short, and in the investigation of
a girl of short stature a buccal smear to determine the sex chromosomes is
an essential and simple investigation. When, however, gonadal dysgenesis
is associated with chromosomal mosaic-that is, cells with different com-
plements of chromosomes-the buccal smear may be normal and the diag-
nosis can be made only by further investigation of the chromosomes.

In a few children failure of growth antedates birth. They have a birth
weight below that expected for the period of gestation and have been
called " low birth weight dwarfs." No doubt there are many reasons for
retardation of intrauterine growth,2 and in the individual child the
condition often remains unexplained.

In practice the diagnosis of most of the conditions so far mentioned
can usually be made or excluded on the basis of a careful clinical history,
a physical examination, and with the help of a few carefully selected
investigations. Once they have been excluded, the clinician has to decide
whether his patient is a normal child but of short status, or has hypo-
pituitarism, or falls into the group of children whose failure of growth
cannot be adequately explained.
When hypopituitarism is due to a demonstrable lesion of the central

nervous system, such as a craniopharyngioma, the diagnosis is usually
but not always easy. But in the idiopathic type it is difficult and in the
past was often delayed until, at the expected age, failure of sex hormone
secretion gave additional evidence of pituitary failure. Now that human
growth hormone is available for treatment, earlier diagnosis has become
important. Supplies of this hormone are scarce because it cannot at

present be synthesized but has to be extracted from pituitary glands
obtained at necropsy. It appears to be of little value in the treatment

of short children whose failure of growth is not due to deficiency of
the growth hormone. Correct diagnosis is therefore important so that
hormone will be given only to children likely to benefit from it.'
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The June issue of the Archives of Disease in Childhood
contains four papers on the diagnosis of hypopituitarism as
well as an annotation by A. Prader,4 who with his colleagues
in Zurich has contributed so much to the subject. The first
three papers come from the Institute of Child Health in
Birmingham and evaluate critically certain laboratory tests.`7
The fourth paper comes from the Institute of Child Health
and the Hospital for Sick Children, Great Ormond Street,
London,8 and stresses the importance in diagnosis of accurate
and repeated measurements of height, weight, skeletal
maturity, and skinfold thickness.

These studies, and the study by Dr. K. E. W. Melvin and
his colleagues from the Royal Postgraduate Medical School
at page 196 of the B.M.7. this week, show that at present
there is no single reliable diagnostic test for deficiency of
growth hormone. A battery of tests is required, and some of
these are time-consuming and difficult for the patient, the
nurses, and the laboratory staff, and ideally should be under-
taken only in a metabolic unit. The best and most simple
guide in reaching a decision whether to submit a short child
to such investigations is the growth curve.' Accurate record-
ing of height and weight of these children at regular intervals
is essential. To. often these measurements are done
inaccurately by- inexperienced staff, with unreliable height
measures and balances. The charts prepared by J. M.
Tanner and R.IH. Whitehouse, of the Institute of Child
Health, University of London, are satisfactory for the purpose
of recording these data, and the height of children in whom
a diagnosis of deficiency of growth hormone has to be enter-
tained will fall well below the third centile. In idiopathic
hypopituitarism, the growth curve begins to flatten during the
first two years of life, and height deviates progressively from
the third centile. rn small normal children the height is
usually only just below that level and with advancing age
tends to approach it or at least runs parallel to it. In the
child with retardation of intrauterine growth the degree of
stunting tends to be intermediate. The bone age tends to be
more delayed in the child deficient in growth hormone, even
without associated hypothyroidism, than in either the small
normal child or the child with retardation of intrauterine
growth.'

Though spontaneous hypoglycaemia may be a symptom of
hypopituitarism, particularly in early childhood, L. Stimmler
and G. A. Brown found the response to insulin-induced
hypoglycaemia (insulin tolerance test) to be of little value in
the diagnosis of growth-hormone deficiency. In some but by
no means all children with deficiency of this hormone appro-
priate tests will show up a deficiency of thyroid-stimulating
hormone or corticotrophin (A.C.T.H.) or both, and in a few
the level of serum cholesterol is raised without evidence of
hypothyroidism.5

Probably the two most useful tests for detecting deficiency
of, growth hormone are the plasma growth-hormone response
to insulin-induced hypoglycaemia10 and the nitrogen-retention
test during a short period of treatment with human growth
hormone.1' Stimmler and Brown' found that all their seven
patients with hypopituitarism failed to produce an adequate
increase in the concentration of growth hormone in the plasma
in response to insulin-induced hypoglycaemia. However, four
other children of short stature but without clinical evidence
of hypopituitarism also failed to respond adequately. In
other words, a normal response appears to rule out a diag-
nosis of growth-hormone deficiency, but an abnormal response
is not absolutely diagnostic. Though in their patients the
intravenous insulin test did not give rise to anxiety, it requires
extreme watchfulness. The recent observation of J. J.
Gagliardino and his colleagues"2 that vasopressin raises serum
levels of growth hormone in normal children and adults but
not in those with hypopituitarism may lead to the develop-
ment of a safer test. At present only few laboratories are
getting reliable results with the delicate radio-immunological
assay of growth hormone.
As a single test the nitrogen-retention test is probably the

most reliable, though time-consuming. Brown, Stimmler,
and J. G. Lines7 determined the nitrogen retention produced
by administration of human growth hormone to 22 short child-
ren, 10 of whom had hypopituitarism. They found increased
nitrogen retention in all but two of the children, but it was
greater and longer lasting in the group with hypopituitarism.
Dr. Melvin and his colleagues, in their study of the acute
metabolic response to injected human growth hormone, also
find nitrogen retention to be most marked in patients with
hypopituitarism, but regard the fall in blood urea as an even
more useful distinguishing feature. That the nitrogen-
retention test occasionally gives misleading results has been
reported by several groups of workers.1' 13 Prader and his
colleagues4 have shown that when growth-hormone deficient
children are given the hormone the serum a-amino-nitrogen
increases and the a-amino-nitrogen clearance decreases, pre-
sumably because of increased transport of amino-acids into
the cells.
The final proof of growth-hormone deficiency comes

from a significant growth spurt in response to long-term
treatment with the hormone. Children whose short stature
is not due to deficiency of this hormone do not respond
with a sharp increase in the rate of growth. Unfortunately
there are difficulties even with this therapeutic test, because
some children with growth-hormone deficiency develop anti-
bodies to human growth hormone during the first few months
of treatment which block its effect."
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* Fulminating Ulcerative Colitis
Ulcerative colitis is a common disease, of unknown aetiology
and without a completely satisfactory method of treatment.
Medical therapy may control an individual attack but has
little apparent effect on long-term prognosis. Surgical treat-
ment usually entails a major, if not a radical, operation on
what is often a desperately sick patient. Recent careful
studies of large series of patients in which the severity and the
extent of the disease have been precisely defined have provided
important clues to the course and prognosis of the disease,
and largely as a result of these some logical approach to
therapy may be indicated, especially in the immediate
management of an individual attack of colitis.
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