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ABSTRACT
Growth hormone deficiency is a rare cause of low stature. Early recognition of the disease results in effective
treatment, leading to a final height as closely as possible to the genetic target. The authors present the case of
a 1 year 2 months old girl admitted for growth evaluation in our department. She had been previously diagnosed
with isolated growth hormone deficiency in an Endocrinology Unit and was now sent to complete the investigations and undergo imaging studies. The laboratory investigations excluded other pathologies. The MRI showed
adenohypophysis hypoplasia, thin hypophyseal stalk. Se is started on growth hormone substitution treatment
with good results.
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Abbreviations
GHD: growth hormone deficiency
IGF-1: insulin growth factor 1
IGFBP-3: insulin growth factor binding protein 3
MRI: magnetic resonance imaging
GH: growth hormone
SD: standard deviation
BMI: body mass index
rhGH: recombinant human growth hormone

INTRODUCTION
Growth hormone deficiency (GHD) is a rare
disease, characterized by inadequate growth hormone (GH) secretion in the adenohypophysis. The
prevalence of GHD is estimated at approximately
1/3-4 000 to 1/10,000 (1,2). GHD in children may
be present at birth (congenital) due to a number of
genetic mutation and structural anomalies of the
midline or acquired (infections, trauma, tumors,
surgical procedures, radiation or idiopathic) (3).
Severe congenital GHD of the newborn is a rare
disease, but it can cause life-threatening hypoglycemias from the first week of life. Practical evi-

dence-based approach to the diagnosis of GHD in
the newborn are scarce in the literature (4). GHD is
either isolated or associated with other pituitary
deficits (1,3).
The clinical picture of GHD includes growth retardation with low stature and delayed maturation
(3). Other early signs may be micropenis or prolonged conjugated hyperbilirubinaemia. Although
length at birth is usually within the normal centile
ranges, postnatal growth failure can begin early and
be profound, apparent within the first few months
of life (5). GH levels should be measured in any
baby with severe or symptomatic hypoglycaemia
for which another cause is not obvious. Levels of
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less than 20 ng/ml would suggest GHD in the newborn (5,6). In children with growth failure in whom
other causes have been excluded, low IGF-1 and
IGFBP-3 levels may indicate GHD, particularly if
levels are below –2SD. Serum IGF-1 is widely
used as a biomarker, even though it correlates
weakly with clinical endpoints in GH treatment.
GH stimulation tests may be undertaken according
to standardized protocols (5,7,8). The evaluation of
the shape and height of the pituitary gland by magnetic resonance imaging (MRI) is an additional tool
for the diagnosis of GHD. In patients with congenital GHD, MRI has revealed morphological abnormalities such as pituitary hypoplasia, absence of
the stalk and ectopia of the posterior pituitary. The
presence of the later confirms this diagnosis and is
predictive of multiple anterior pituitary deficiencies (9,10). IRM is also an useful tool in predicting
treatment response (11).
Short stature may place children at risk for bullying, social immaturity, and low self-esteem (12).
In adults the consequences are psychological (low
self esteem, depression, anxiety), but also metabolic (altered body composition, osteoporosis, low
muscle mass, increased visceral adiposity, insulin
resistance, high LDL-cholesterol and triglyicerides) (13,14).
Growth hormone is needed for early infant
growth (15). Children with GHD should be started
on recombinant human growth hormone (rhGH) as
soon as the disorder is recognized to optimize
growth potential. The primary objectives of the
therapy are normalization of height during childhood and attainment of normal adult height. GH
should be administered subcutaneous, on a daily
basis, in the range of 25–50 μg/kg/day, the dose being adapted according to clinical evolution and
IGF-1 values. The treatment is discontinued in the
transition period, when the patient may require retesting to see if GH is needed as an adult (6,13,16).
Although the treatment is generally recommended after the age of three, in selected cases of
severe congenital GHD, delaying treatment may
result in severe height deficit, very difficult to compensate later on, with significant psychological
consequences in a severely stunted child.

CASE PRESENTATION
One year two months old girl is admitted to the
3 Pediatrics Department of “Grigore Alexandrescu” Emergency Children’s Hospital in order for
growth retardation investigations to be completed.
From her personal history we learned she was diagrd
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nosed with isolated growth hormone deficiency at
the age of one in the Endocrinology and Diabetes
Department of Elias Hospital. Her family history
revealed a 11 years old sister diagnosed with GHD
at the age of 4 with good response to substitution
treatment and the mother with severe low stature
(-3.3 SD). The child is in a foster home from the
age of 3 weeks and has good nutritional and affective support.
On clinical examination, the patient was in
good general condition, infantile phenotype (fig. 1),
severe low stature height=62 cm (-5.6 SD),
weight=6,000g, BMI=15.6 kg/m2 (pc10-25), pale,
no hyperpigmentation or discoloration, well represented, troncular adipose tissue, with unremarkable
findings on examination of the respiratory, cardiovascular and digestive systems, normal external
genitalia, Tanner 1, no polyuria-polydipsia syndrome, anterior fontanel 2/1 cm, age appropriate
psychomotor development.

FIGURE 1. Patient’s phenotype (infantile facies, troncular
subcutaneous tissue)

The laboratory investigations showed mild
hypochromic, microcytic anemia (Hgb = 10.4 g/dl;
Serum iron = 31 µg/dl), no inflammatory syndrome, mild hypercholesterolemia, no biological
malabsorption syndrome. The IgA-anti transglutaminase antibodies were normal =1.40 U/ml (0–10
U/ml), the sweat test = 56 mmol/l NaCl (normal
value), specific IgE-s for different foods were normal. Hypothalamic-pituitary axis examination
failed to diagnose other deficits. The laboratory investigations are depicted in table 1.
Non-dominant hand x-ray (Fig. 2) showed retarded bone age, approximately 9 months delay
(according to Greulich-Pyle classification).
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TABLE 1. Patient’s laboratory investigations
Investigation
Serum proteins (g/dl)
Total cholesterol (mg/dl)
Serum calcium (mg/dl)
25-OH Vitamin D (ng/ml)
Cortisol (ng/ml)
GH (ng/ml)
IGF-1 (ng/ml)
TSH (uIU/ml)
freeT4 (ng/ml)
Prolactin (ng/ml)

6.6
222
10.10
48.10
201
0.05
15
5.02
59.20
35.75

Normal value
5.5-7,5
140-200
8.4-10.2
30-70
54.94-287.56
0–8
55.00 – 327
0.7 – 5.97
49.866 – 123.039
5-35

FIGURE 4. Hypothalamo-pituitary MRI
(coronal section, T2 signal): filiform pituitary stalk

DISCUSSIONS

FIGURE 2. Bone age = 6 months

The patient underwent hypothalamic-pituitary
MRI (according to the national diagnosis and treatment protocol) which revealed adenohypophysis
hypoplasia – small dimensions 5.1/9/1.5 mm, volume 35 mm3 (normal volume for age: 119 ± 36
mm3) – fig. 3 and filiform pituitary stalk – fig. 4.

FIGURE 3. Hypothalamo-pituitary MRI: small dimensions
adenohypophysis, a) Sagital section, T1 signal, b) Coronal
section, T1 signal

The investigations confirmed the diagnosis of
idiopathic GHD. The patient is started on subcutaneous Somatropinum 0.035 mg/kg/zi, daily regimen, 7/7 with good initial results, under clinical
supervision in the Endocrinology and Diabetes
Unit of Elias Hospital.

Low stature is defined as absolute height below
two SD for age and sex (17). Recommended anthropometric standards for height are comprised in the
synthetic curves for Romania, published in Acta Endocrinologica in 2016 (18). GHD is a rare, but important cause of low stature, with a prevalence of approximately 1:4,000 during childhood (1). GHD may be
isolated or associated with other pituitary deficits. The
diagnosis is based on a combination of phenotypic
traits, proof of GH deficiency on challenge tests, low
IGF-1 values, x-ray of the non-dominant hand and
hypothalamic-hypophyseal MRI (19).
The case presented is the prototype of GHD in a
normal weight child with family history of GHD
and severe, well-proportioned low stature, IGF-1
low for age, delayed bone age and pituitary hypoplasia on MRI.
The finding of a familial case of pituitary stalk
interruption suggests a genetic origin (9). Mutations in the GH-1 gene have been identified in patients with isolated GHD. Tsubahara et al describe
two siblings with isolated GHD born from nonconsanguineous healthy parents. Both siblings had
neonatal hypoglycemia, were diagnosed with GHD
in the first year of life, flat GH response, normal
MRI, the IGF-1 normalised with treatment, final
height was above family prediction. GH1 gene in
all family members was analysed. The father and
both siblings had a deletion SNP in the 5′UTR
of GH-1 – rs11568827 and the mother and both siblings an inversion SNP in the 5′ UTR of GH-1 –
rs11568828. So isolated GHD in this kindred is
caused by the interplay of two SNPs of the 5′UTR
of GH-1, one inherited from each parent (20). The
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patient presented, her sister and possibly her biological mother most likely share a common genetic
trait. Testing was not available.
The literature describes the usefulness of MRI
as a diagnostic tool, this investigation being essential in our case too.
Precocious treatment very much improves the
growth outcome and final height and is completely
reimbursed by the National Health Ministry according to a national standardized protocol (21). In
severe cases of GHD, compensating metabolic
anomalies secondary to GHD is an important issue
in the management of these cases. Considering the
shared familial diagnosis in our case as soon as the
diagnosis of GHD was set, the substitution treatment was initiated hoping for an optimal endpoint
height. Statistically significantly larger SDS for
height values were reported for rhGH-treated children with GHD (22). Patients with congenital isolated GHD who do not receive early and regular
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replacement treatment are prone to lag in achieving
normal height and suffer from educational and vocational handicaps (23). Health-related quality of
life may improve as an additional benefit of the GH
treatment in children with short stature (24).

CONCLUSIONS
Low stature is the most frequent form of presentation in patients with GHD. It can be the main
complaint or the doctor may diagnose it in a patient
presenting with unrelated pathology. Close monitoring of growth is an important indicator of general health and easily accessible to any clinician.
The responsibility to set the diagnosis of low stature and initiate the algorithm for etiology is often in
the charge of the pediatrician. In case of GHD, an
early diagnosis and quick initiation of substitution
treatment gives the patient the chance of an excellent prognosis regarding growth potential.
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