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months of thyroxine replacement, and her
bone age advanced to 12 years by chronologi-
cal age 14-6 years. Puberty commenced at 14-7
years (basal-peak values in response to 100 jig
gonadotrophin releasing hormone (GnRH)
infusion: luteinising hormone, 2-8-14-5 IU/1;
FSH, 7-3-140 IU/1) and threatened to com-
promise her potential height gain. We there-
fore administered intranasal GnRH agonist
treatment (buserelin 1800 jig/day four times a
day) between 14-7 and 16-2 years. At the age
of 15-3 years her bone age was 12-5 years and
the change in bone age/height age during the
combination treatment was 1P0. During this
regimen growth hormone secretion was
impaired: peak values of growth hormone in
response to insulin and arginine were both less
than 7 ,ugll. The patient was therefore treated
with daily growth hormone injections (0 5
IU/kg/week) in addition to thyroxine and
GnRH agonist from age 15-3 until 17 years.
Menarche was noted three months after
stopping GnRH agonist. At 17 years of age her
height and bone age were 155 cm (-0-56 SD
score) and 14 years, respectively. The mid-
parental height is 163 cm.

Discussion
Compromised adult stature is related to the
duration of severe hypothyroidism. 1-3 Our
patient had severe hypothyroidism for seven
years and a height SD score of -6-6 when she
had previously been of average height.
According to the previous reports1 2 her
adult height deficit was therefore predicted to
be approximately 17 cm despite adequate
thyroxine replacement.

After the start of thyroxine treatment most
patients' catch-up growth occurs during the
first three years and is accompanied by marked
advance of bone age. Our patient also showed
an early disproportionate effect of thyroid
hormone on bone age maturation. This dispro-
portionate bone age maturation may con-
tribute to the predicted loss of adult stature;
however, this conclusion is contingent on the
accuracy of skeletal age determination at
diagnosis and on treatment.3 Hypothyroidism
disproportionately affects the epiphyses, and
bone age assessment by comparison with the
morphology of the epiphyses and its relation-
ship with the metaphysis yields a low score.3
The higher average age of children with

juvenile hypothyroidism makes their catch-up
difficult to achieve because of shorter period
of residual growth. In a parallel situation,
average final height in isolated growth
hormone deficiency is significantly lower than
that in growth hormone plus gonadotrophin
deficiency.4 One strategy to overcome this
is to administer a relatively large dose of
growth hormone during puberty to improve
adult stature.5 Another is to provide gonadal
suppression treatment if inappropriate
pubertal progression threatens catch-up
growth.4
The origin of an empty sella is an

arachnoidal diverticulum containing cerebro-
spinal fluid in the pituitary fossa. Until recently

the empty sella was believed to have minimal
clinical significance; however, recent observa-
tions suggest that it is frequently associated
with growth hormone deficiency.6 In juvenile
hypothyroidism, low growth hormone produc-
tion has not been considered to be a major
factor in incomplete catch-up growth.' 2
However, we found impaired growth hormone
secretion in this patient during gonadal sup-
pression treatment and have demonstrated
height gain with growth hormone treatment.
Recent observation suggests a contribution of
growth hormone deficiency to bone lesions in
hypothyroidism. Growth hormone plus GnRH
agonist treatment contributed to an improve-
ment in height gain in this girl.
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Commentary
There is much of the pattern of both growth
and pubertal maturation in primary juvenile
hypothyroidism that requires further study.
Contrary to commonly held beliefs and despite
the usual findings of a severely delayed bone
age, growth failure in primary juvenile
hypothyroidism is not fully reversible with the
onset of thyroxine treatment.' 2 There are
difficulties with the interpretation of data on
height prediction in primary hypothyroidism as
this depends on bone age scoring systems,
which are unreliable because of the distur-
bance of epiphysial compared with meta-
physial morphology. However, final height
outcome is unsatisfactory when compared with
parental centiles.1 2 Previous work, using the
suppression of serum TSH, suggests that
a replacement dose of thyroxine of 100
pLg/m2/day is optimal but this probably requires
reassessment. Certainly compliance to chronic
treatment regimens, especially during adoles-
cence, is always difficult to assess.

Puberty in primary hypothyroidism may be
dysconsonant either in the relationship between
the acquisition of various modalities of sexual
maturation or in the timing of the events of
puberty. The latter is illustrated in that, even
though there is an abnormally prolonged
growth acceleration of postmenarche girls with
primary hypothyroidism on replacement
thyroxine treatment, this does not restore
normal height prognosis.2 Puberty is usually
delayed and occurs at the limit of the normal
range,2 although this may be considered early in
relation to bone age. It is important to consider
whether sexual maturation is consonant as some
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Attainment of normal height in severe juvenile hypothyroidism

children with primary hypothyroidism have
premature sexual maturation associated with
high FSH concentrations, rather than luteinis-
ing hormone secretion, which results in isolated
breast development in girls and large testicular
volumes with minimal virilisation in boys; these
signs of abnormal pubertal maturation resolve
with thyroxine treatment.3

Pituitary enlargement, which is usually
symmetrical, is a common finding in primary
hypothyroidism in all ages and indeed primary
hypothyroidism may present with signs from
an enlarged sella turcica mimicking a pituitary
tumour or suprasella extension presenting
as chiasmal compression with visual field
defects.4 Such pituitary enlargement regresses

after a few months of thyroxine treatment,3
coincident with the suppression of serum TSH
and FSH concentrations. The pituitary gland
on neuroradiological imaging may then appear
relatively small as it remains in an enlarged
(ballooned) sella turcica.

In girls with central precocious puberty,
pubertal maturation can be suppressed or

regressed by the administration of a GnRH
analogue. However, the reduction of sex steroid
secretion may lead to a secondary reduction in
growth hormone secretion and subsequently
growth deceleration.5 An analogous situation
occurs in the interpretation of pharmacological
tests of growth hormone secretion in children
with constitutionally delayed puberty, who
have physiological growth hormone in-
sufficiency that reverses after sex steroid

administration (sex steroid priming). The
administration of GnRH analogue in children
with primary hypothyroidism and early puberty
may be associated with growth hormone
insufficiency and growth deceleration without
an improvement in final height.6 Certainly
the concomitant administration of growth
hormone to restore growth rate, in addition to a
GnRH analogue to arrest epiphysial matura-
tion, offers the possibility of improving final
height prognosis which is what Minamitani et al
have illustrated in their case report.
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