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INTRODUCTION  
Growth hormone (GH) secreted in pulsatile manner from 

somatotroph cells in the anterior pituitary gland. 

Opposing actions of growth hormone releasing hormone 

(GHRH) which has a stimulatory effect, and 

somatostatin which has a inhibitory effect.
[1] 

GH acts 

through binding to the GH receptor, inducing either 

direct effects or initiating the production of insulin-like 

growth-factor I (IGF-I), which is the most important 

mediator of GH effects. GH promotes growth in nearly 

every tissue and organ in the body. However, it is 

primarily known for its growth-promoting effect on 

cartilage and bone, especially in the adolescent years. 

Growth hormone is responsible for longitudinal growth 

in children and adolescents. 

 

GH deficiency can present either in isolation (isolated 

GHD - IGHD) or in combination with other pituitary 

hormone insufficiencies. In the neonatal period MPHD 

typically presents with reduced penile size, episodes of 

hypoglycemia, and prolonged unconjugated 

hyperbilirubinemia.
[2]

 Isolated GH deficiency (IGHD) is 

rare with deficiency only in GH; therefore, patients 

present exclusively with short stature. GH deficiency 

results in normal growth at birth. Growth retardation 

become apparent by the age of one year. Adult final 

height is severely compromised, if untreated. Other 

clinical features are crowding of mid facial structures, 

round facies, depressed nasal bridge, single incisor, 

micropenis, undescended testis etc. facial features are 

„doll like‟ and they appear much younger than their 

actual age. Dentition and bone age is also delayed. 

Diagnosis of GHD requires pharmacological stimulation 

test. The common provocative agents are insulin, 

glucagon, clonidine, or GHRH. GHD is suspected when 

the peak level of GH is less than 10 ng/ml following 

stimulation.
[3]

  

 

CASE REPORT 

12 year old male, presented to child OPD with 

complaints of not gaining height. His parents reported 

short stature as compared to his siblings and peers and 

growth arrest noted from last 5-6 years. There was no 

history of perinatal insult, any history suggestive of 

systemic cause of short stature or delayed dentition or 

however patient had crowding of teeth, depressed nasal 

bridge and mid-face hypoplasia. His voice was also high-

pitched. There was no developmental delay. Pubertal 

timing of parents and siblings was normal. Examination 

revealed stable vitals and no abnormality detected on 

systemic examination. The anthropometric 

measurements showed weight 12 kgs and height of 113 

cms. His height for age was below -3SD and weight for 

age was also below -3SD. His upper segment and lower 

segment ratio was 1:1.2 and arm span was 114 cms 

which was suggestive of proportionate short stature. 

Mid-parental height was 142 cms (target height 133.5-

150.5 cms). He was in prepubertal stage (SMR 1). 

Routine blood and urine examination revealed normal 

blood glucose level, normal renal and liver function test. 

Thyroid function tests were also within normal range and 

urine routine and microscopic examination was normal. 

X-ray wrist showed his bone age was delayed (bone age-

8 years) figure 1 
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ABSTRACT 

Growth hormone deficiency (GHD) is one of the most common pituitary hormone deficiency in children and can 

be isolated or in combination with other pituitary hormones deficiency. Isolated growth hormone deficiency is rare 

and patient presents exclusively with and short stature. Diagnosis involves measurement of pituitary hormone 

levels and CT or MRI to detect structural pituitary anomalies or brain tumors. All children diagnosed with GH 

deficiency should be treated with recombinant human growth hormone as soon as diagnosis is made as treatment 

response is greater when initiated at a younger age. 
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Figure 1: Plain X-ray of right Hand and Wrist. 

 

Morning Cortisol levels were 22 mcg/dl (normal 5.27-

22.45 mcg/dl). LH and FSH levels were 0.1IU/L and 

0.33 IU/L respectively. Growth hormone assay was 

consistent with GH deficiency. GH stimulation test using 

insulin as provocative agent revealed growth hormone 

deficiency with baseline levels of 0.12 ng/dl, levels at 30 

minutes,60 minutes,90 minutes were 0.22 ng/ml, 0.23 

ng/ml and 0.15 ng/ml respectively (level <10 ng/mL 

indicative of GH deficiency). In addition patient also had 

low-normal serum GF1 levels of 85ng/ml (normal 68-

316 ng/ml). 

 

MRI brain showed decreased cranio-caudal span of 

pituitary which measures upto 3.1mm which is less than 

normal for the patient with normally visualized posterior 

pituitary bright spot. (Figure 2) Hypoplasia of the 

pituitary stalk and/or pituitary gland is supportive of a 

diagnosis of GHD. 

 

 
Figure 2: MRI brain showing small size of sella Turcica and Decreased cranio-caudal span of pituitary which 

measures up to 3.1mm. 

 

DISCUSSION 
Growth hormone (GH), also known as somatotropin, is a 

191 amino acid single-chain polypeptide produced by 

somatotropic cells within the anterior pituitary gland.GH 

is secreted from the anterior pituitary in a pulsatile 

manner under hypothalamic regulation and other 

physiologic regulators.
[4]

 The primary regulation factors 

are growth hormone-releasing hormone (GHRH) 

produced in the hypothalamus, somatostatin, produced in 

various tissues throughout the body, and ghrelin, which 

is produced in the gastrointestinal tract. Around 50% of 

the circulating GH is bound to Growth hormone binding 

protein (GHBP). GH acts on the liver, muscle, and bone, 

and mediates the production and release of insulin-like 

growth factor (IGF) 1from these organs. Stimulation of 

linear growth in children is chiefly mediated by 

IGF1.Hepatic IGF1 circulates in blood almost 

completely bound to IGF binding proteins (IGFBPs), a 

group of six structurally related proteins that bind IGFs 

with high affinity. Of these, IGFBP3 binds 75% to 90% 

of the circulating IGF1. This complex is stabilized by 

Acid Labile Subunit (ALS), which increases the half-life 

of IGF.
[5]

 

 

Normal GH secretion and functional integrity of the 

growth hormone (GH) and insulin growth factor (IGF)-I 

axis are essential for linear growth.
[6]

 With the onset of 

puberty, there is a large increase in the concentration of 

circulating sex steroids, which augment GH secretion. 

Pediatric growth disease can be secondary to growth 

hormone-insulin-like growth factor-I (GH-IGF-I) axis 

disorders, such as GH deficiency (GHD) or GH 

insensitivity (GHI), both characterized by serum low 

levels of IGF-I
7
. The GH-IGF-I axis should be assessed 
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in conditions of severe short stature (< -3 SD), severe 

growth deceleration (height velocity < -2 SD) or less 

severe short stature (height between -2 and -3 SD) 

combined with growth deceleration (height velocity < -1 

SD).
[8]

 

 

In evaluation of GH deficiency, other causes of growth 

failures like long-standing systemic illness, inflammatory 

disorders, nutritional deficiencies, malabsorption 

syndromes should be ruled out. Other endocrine causes 

affecting height like primary hypothyroidism and 

pseudohypoparathyroidism need to be investigated. 

 

In our case peak growth hormone levels were less than 

10 μg/L which were consistent with GH deficiency and 

the levels of the remaining anterior pituitary hormones 

were normal. MRI imaging of the brain with a focus on 

the hypothalamus and pituitary gland shows hypoplasia 

of the pituitary stalk and pituitary gland are supportive of 

a diagnosis of GHD. 

 

After obtaining parental and patient consent, patient 

started on once daily subcutaneous administration of 

synthetic Growth hormone 0.24 mg/kg/weekdivided into 

daily injections. There was a significant increase in his 

height on follow up after a year and the height velocity 

was 8 cms following growth hormone therapy. Regular 

follow-up was advised so that potential side effects of 

GH therapy like idiopathic intracranial hypertension , 

slipped capital femoral epiphysis, insulin resistance, 

hypothyroidism etc. could be monitored. 
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