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Abstract

Growth hormone deficiency is one of the most common endocrinological cause for short stature. It can
either be idiopathic or associated with organic causes like tumors or following surgery. One of the rare
cause for growth hormone deficiency in children is Pituitary Stalk Transection Syndrome (PSTS). It
can be diagnosed by Magnetic Resonance Imaging (MRI) of the hypothalamus and pituitary gland
which shows an ectopic or absent posterior pituitary, an absent or interrupted pituitary stalk or small
anterior pituitary in combination with growth hormone or other pituitary hormone deficiencies. We
present here a child with pituitary stalk transection syndrome who was brought for evaluation of

hypoglycemic seizures.
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Introduction

Pituitary Stalk Transection Syndrome (PSTS) or pituitary stalk
interruption syndrome is a rare congenital anomaly causing
anterior pituitary deficiency with an incidence of 0.5/1,000,000
births. This was first described by Fujisawa et al in 1987. The
classic triad of PSTS on MRI are thin or interrupted pituitary
stalk, aplasia or hypoplasia of the anterior pituitary and absent
or Ectopic Posterior Pituitary (EPP). The posterior pituitary
function is usually normal. PSTS presents as isolated Growth
Hormone Deficiency (GHD) or as Multiple anterior Pituitary
Hormone Deficiencies (MPHD). It can be progressive with
onset in childhood as a single hormone deficiency finally
leading to pan-hypopituitarism later. Early diagnosis and
management of the pituitary hormone deficiencies can decrease
the mortality and morbidity. The data on this syndrome are
mostly from western countries and no significant data is
available from Asian countries. Here, we present a 5 year old
male child who was brought for evaluation of hypoglycemic
seizures in whom on detailed evaluation showed PSTS.

Case Presentation

5 year 3 month old developmentally normal male child born as
27 child of NCM was brought for evaluation of 3 episodes of
hypoglycemic seizures noted during early morning hours over
the past two months. He had an uneventful antenatal period and
was born by LSCS. Baby cried soon after birth. Birth weight
was 4.3 kg. He had attained age appropriate milestones and had
average scholastic performance. Many members of mothers
family were short and they were intellectually normal.

On examination there were no obvious dysmorphic features or
midline defects. Testes was bilaterally descended. His weight
was 13.4 kg (at 3" centile) and height was 95 cm (below 3™
centile). US:LS ratio was 1.12:1. Occipito frontal

2394

Accepted on 8th November, 2024

circumferance was normal. Mother’s height was 147 cm and
father’s height was 170 cm. Mid parental height was 165 cm
(between 10t and 25% centile). Stretch penile length was 3 cm.
Tanner score was prepubertal and fundus examination was
normal. There was no organomegaly.

His investigations including complete hemogram, liver
function tests, renal function tests, serum electrolytes and urine
routine examination were normal. TFT was normal (Free
T4-1.16 ng/dl, TSH-2.63 ulU/ml). Ultrasound abdomen was
normal. Bone age corresponded to 2 years (against
chronological age of 5 years 11 months and height age of 3
years). During the peak of hypoglycemic episode (RBS-37.8
mg/dl) which was induced for evaluation, critical samples were
collected. His urine and blood ketones were positive. Serum
insulin levels were <0.200 ulU/ml (3-35 ulU/ml), C-peptide
levels-0.037 ng/ml (1.1-4 ng/ml), human growth hormone
levels were low (0.198 ng/ml) and serum cortisol levels were
normal (20.87 mcg/dl). Clonidine induced GH analysis was
done. Growth hormone levels were found to be significantly
low after stimulation (at O hours, 1 hours and 2 hours: 0.420
ng/ml, 0.491 ng/ml, 0.425 ng/ml). IGF-BP3 levels were
reduced (IGF-BP3:934.25 ng/ml, normal value-1190-4200 ng/
ml). MRI brain pituitary protocol done showed ectopic
posterior pituitary bright spot seen in suprasellar location near
the floor of third ventricle and optic chiasma. The
infundibulum and pituitary stalk are not seen. Anterior pituitary
is deficient or hypoplastic with a very thin sheet of
enhancement in the sella floor suggestive of PSTS. Thus the
diagnosis of isolated growth hormone deficiency secondary to
pituitary stalk transection syndrome was made. He was started
on 0.24 mg/kg daily dose of inj. Norditropin. He was advised
regular follow up for montoring growth and for other hormonal
deficiencies (Figures 1 and 2).
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Figure 1. Ectopic posterior pituitary bright spot seen in
suprasellar location near the floor of third ventricle and optic
chiasma. The infundibuluma and pituitary stalk are not seen.
Anterior pituitary is deficient/hypoplastic with a very thin sheet
of enhancement in the sella floor.
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Figure 2. 1AP growth chart showing height before and 12
months after starting therapy.

Results and Discussion

PSTS usually presents during the first decade of life with a
male to female sex ratio between 2.3 and 6.9:1. It can present as
isolated growth hormone defeciency or associated with other
multiple pituitary hormone deficiencies with onset in childhood

[71.

The cause of PSTS is still unknown. PSTS can be due to
defective migration of the pituitary gland during intrauterine
life or trauma-related ischemia with subsequent reorganization
of infundibular axons and development of an ectopic posterior
pituitary. Many theories have been proposed like perinatal
injuries, genetic or evironmental factors. Breech delivery
causing deformation of head, hypoxia or anoxia after birth can
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also lead to injury of the pituitary stalk and pituitary. Midline
malformations like cleft lip, absence of diaphragm, hypoplasia
of optic nerve are seen in 20%-50% of the cases. Isolated GHD
have a higher risk of congenital malformations as compared to
those having multiple anterior pituitary deficiencies. Rarely
mutations of HESX1, LH4, OTX3 and SOX3 are also seen.
Current studies suggest that PSTS occurs as a direct or indirect
consequence of the hypothalamic-pituitary lesion. Our patient
had an uneventful natal, postnatal period and there were no
associated malformations.

Clinical presentation varies depending on the age of diagnosis.
In neonates it presents as neonatal hypoglycemia, prolonged
neonatal  (physiological) jaundice, cryptorchidism or
micropenis. In older children and adults it is characterized by
growth retardation and signs of anterior pituitory defeciency.
Our patient presented with hypoglycemic seizures and had
short stature on examination.

MRI findings of PSIS include hypoplasia or aplasia of anterior
pituitary, absence of the hyper intense posterior lobe within the
sella turcica and its presence at the level of the median
eminence or at the pituitary stalk level as a hyper intense
nodule and absent or thinned out pituitary stalk. There can be
other variations in the MRI like the height of the anterior
pituitary (from absence to normal), the appearance of the
posterior pituitary lobe (ectopic at the base of the
hypothalamus or along the pituitary stalk, absent or normal)
and the form of the pituitary stalk (interrupted, thin, absent or
normal) or even limited to an ectopic posterior pituitary. The
position of the EPP is very significant. Anteriror pituitary
hormone defeciencies are markedly increased when the
posterior pituitory is present at the median eminence or at the
hypothalamic region. In our patient, MRI pituitary protocol
done showed ectopic posterior pituitary bright spot seen in
suprasellar location near the floor of third ventricle and optic
chiasma. The infundibulum and pituitary stalk are not seen.
Anterior pituitary is deficient or hypoplastic with a very thin
sheet of enhancement in the sella floor. On the basis of these
findings, the diagnosis of PSTS was made. He was started on
growth hormone therapy and is on regular follow up.

Conclusion

A high degree of suspicion is required for early diagnosis of
growth hormone deficiency due to pituitary stalk transection
syndrome. Early identification, initiation of therapy and strict
growth monitoring is of paramount importance. Regular
monitoring for multiple pituitary hormone deficiency should be
looked out for. Close follow-up during pubertal period is
necessary.
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