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Approach to a child with short stature

ANJU VIRMANI

INTRODUCTION
In every presidential election in the USA, the taller candidate has
won. This is just one instance emphasizing the importance of
height. Till some years ago, we in India were less concerned by
and more accepting of short stature. Now, with the liberalization
and globalization of our economy, we seem to be importing
different aspirations from the West. No wonder, then, concerned
parents often seek medical help for a child who is 'not growing
well'. What should a general practitioner do, faced with this
situation?

WHAT DO I DO FIRST?
Golden rules are ignored only at one's peril: so do take a thorough
history and perform a detailed examination. The list of questions
may appear intimidatingly long, but time is never wasted. Take a
detailed birth history; problems during pregnancy (hypertension,
any other chronic illness), parity, maturity (full term, premature),
birth weight and birth asphyxia. If the exact birth weight is not
known, ask the parents if the baby was small, normal or appeared
large, and to look for records. This is important because children
with intrauterine growth retardation, especially the intrinsic
variety (e.g. with chromosomal abnormalities) are small at birth
and may continue to grow poorly. Such children do not respond
well to any therapy, more so if there was no early catch-up growth.

Ask for subsequent physical growth, especially if any weight
or height records are available. Enquire about school perfor-
mance, which gives an indication of intelligence, and sometimes
of psychological stress. Check system-wise for any major or
prolonged illness, any suggestive symptoms such as easy fatigu-
ability, large foul-smelling stools, chronic cough, constipation,
etc. Take the trouble to find out about diet in some detail. Mal-
nourished children are not always poor. A high intake of junk
foods can be associated with deficiency of iron or other micro-
nutrients which may result in poor growth.

In the family history, check when parents/father's brothers (for
boys)/mother's sisters (for girls) attained puberty. Menarche is
usually well remembered; men can be asked when facial hair
appeared, or how long they continued to grow. Late maturation is
often a familial tendency; these children tend to grow slowly but
for a longer period, so that the final height is not much reduced.
This is constitutional delay of growth and puberty (CDGP).

WHAT DO I EXAMINE?
Measure the child's height as carefully as you can. It is amazing
how many children are 'managed' for 'short stature' without a
single height measurement! Unfortunately, good height record-

I ing instruments are not easily or cheaply available in India, but it
is easy to devise a fairly accurate stadiometer-Iike arrangement.
You need an accurate tape fixed onto the wall, with a moving rigid
device at right angles to the wall as a headboard. Care is critical;
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an inaccurate reading may be worse than no reading, as it can be
misleading. Make the child take off shoes and socks, and then
stand straight with the back to the wall, looking straight ahead,
with shoulders, buttocks and heels touching the wall, and middle
malleoli touching each other. Gently press the hair down with the
headboard and read the height. On the first visit, also record both
parents' heights yourself; never believe reported heights!

(Ideally, each and every child's height should be measured
regularly during visits to the doctor, just as weight is measured, to
check if the child is growing normally. Ifthis is done, poor growth
can be detected at a much earlier stage.)

Also measure the child's upper and lower (pubis to floor)
segments, and weight. Stage the level of pubertal development;
genitalia, breast development, facial and axillary hair. Do a comp-
lete systemic examination to look for any gross or subtle signs of
a problem which may cause poor growth such as anaemia, poor
nutrition, puffy face (Cushing's syndrome, hypothyroidism),
abnormalities of facial features/digits/limbs (chromosomal aber-
rations), hepatomegaly, splenomegaly, cardiac murmur, or other
systemic problems (cardiac, respiratory, gastrointestinal, haemato-
logical, neurological).

DO REMEMBER THE FAMILY BACKGROUND!
If both parents are short, the child is likely to be short. Conversely,
if both parents are tall, then the child with 'normal' height may
actually be growing poorly. So calculate mid-parental height
(MPH), which gives an approximate 'target height'. Take the
average of both heights, then add 6 cm for boys, or subtract 6 ern
for girls.

WHAT DO I DO WITH THIS?
Take the appropriate growth chart; we prefer to use the data by
Agarwal et al.,I,2for age groups 5-18 years and 0-5 years. You
may find it easier to obtain the NCHS (National Center for Health
Statistics, USA) standards or Tanner's growth charts. Whatever
you use, use it consistently. Mark the child's height and then the
MPH on the right side of the chart. Calculate the standard
deeiation (SD) score for MPH (MPH-adult heightiSD for adult
height), and the SD score for the child's current height.

For example, if the mother is 154 em and the father 172 em
(MPH for a girl is 157 em, for a boy 169 cm, both mean adult
heights, i.e. SD score is 0), and their 7-year-old son is 118 ern tall,
he is normal. Or, if the mother is 151 cm and the father 163 em
(MPH for a girl 151 em, for a boy 163 em, both SD score is -1),
and their 6-year-old daughter is 107 em tall, she too is normal,
because her height is also -1 SD for her age.

If you do not have a growth chart, you can use a simple rule of
thumb for a rough assessment. An average child is 50 em at birth,
grows half of that (25 em) in the first year (i.e. 75 cm at 1 year);
grows half of that (12.5 cm) in the second year (i.e. 88 em at 2
years); and half of that (6 ern/year) in subsequent years (i.e. 94 cm
at 3 years and 99 em at 4 years). At 4 years, the child is 100 em,
and should grow 5-6 em each year; so at 6 years, 112 em is fine,
and at 8 years, 124 em is all right if the parents are of average
height. However, this works only during early childhood, till the
peri-pubertal years.

In general, growth can be extremely variable peri-pubertally,
and judging growth performance is fraught with pitfalls. Just
before the onset of puberty, even a normal child may grow very
slowly «3 ern/year) for 6-12 months. During puberty, an average
child gains 20-25 em, but the rate of gain can differ considerably.



VIRMANI : SHORT STATURE

SO WHEN IS THE CHILD SHORT?
If the child's SD score is similar to that of the MPH, he/she is likely
following the genetic potential (see example above) and so is
normal for that family background and the parents should be
reassured. If the height is 1-2 SD less than the expected height
(for age and MPH), follow up to check the rate of growth, and do
screening investigations. If the height is ~2 SD for expected
height, do screening investigations, and plan referral to a paedi-
atric endocrinologist.

If on follow up the older child is growing less than 5-6 em per
year (or the infant is growing slower than the rates mentioned
above), he/she also needs referral. If an abnormality is found on
performing the screening tests, but treating it does not result in
rapid improvement in growth velocity, get an opinion of a paedi-
atric endocrinologist. Do remember that the growing years are
quite short, especially for girls, so too much time should not be
wasted before appropriate referral.

WHICH SCREENING TESTS?
The following tests are basic and inexpensive, and should be done
early:

1. Haemoglobin, peripheral smear, erythrocyte sedimentation
rate.

2. Serum albumin, globulin, albumin/globulin ratio.
3. Serum transaminases (SGOT, SGPT), alkaline phosphatase,

calcium, phosphorus, creatinine, potassium.
4. Fresh urine for pH and microscopic examination for casts.
5. X-rays of the left hand (for bone age) and skull (sella).

The following tests can be done in the next round:

1. Serum T4 and TSH.
2. Blood carbon dioxide.
3. Stool examination for giardiasis and fat globules.

WHAT ARE THE LIKELY CAUSES?
At the end of a thorough evaluation and these few tests, you would
have an idea of the likely problem in the majority of children.

If the parents are short, a~d the child is growing at a normal
rate, following the MPH percentile, you would suspect the child
has familial short stature (FSS).

If the child is short but presently growing at a normal rate, with
a retarded bone age and a history of delayed puberty in the family,
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suspect constitutional delay (CDGP). Over half of all short
children fall into these two groups.

If the child was small at birth, has been small ever since, and
has low normal growth velocity (4 ern/year), suspect primordial
short stature, especially in the presence of facial or other dys-
morphisms.

Almost one-third of children would be found to have achronic
systemic disorder. Theendocrine causes (hypothyroidism, growth
hormone deficiency, hypercortisolism, hypogonadism, e.g. Turner
syndrome) and skeletal dysplasias are found in only a small
proportion (about 10%) of short children; the latter are often easy
to recognize as growth tends to be disproportionate.

HOW DO I MANAGE THE CHILD?
It is not possible here to go into all the details of management of
short stature. Briefly, however, children with FSS or CDGP
(about half of all short children), need reassurance and follow up,
encouragement to have a balanced diet and plenty of exercise, to
maximize their genetic potential. Medication is oflittle benefit. If
a problem is identified (anaemia, other deficiencies, poor diet,
worm infestation, infections, systemic disorders), it must be
treate~ appropriately. You may also like to confirm your diag-
nosis by consulting a paediatric endocrinologist. There is no role
for indiscriminate therapy with thyroid or growth hormone,
without evidence of deficiency. This does no good, and can
certainly cause harm.

Causes other than FSS and CDGP, including endocrine prob-
lems, are best left to a paediatric endocrinologist to investigate
and treat. You would need to order and interpret stimulation tests
for suspected growth hormone deficiency, or specific X-rays if
there is evidence of skeletal dysplasias. You need to remember
that children with Turner syndrome, achondroplasia and hypo-
chondroplasia, and other skeletal dysplasias, follow growth pat-
terns specific for their conditions, so condition-specific charts
must be used for their evaluation. On the whole, the child is best
managed if care can be coordinated between the paediatrician and
the paediatric endocrinologist.
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