


 Growth is a dynamic process influenced by many 

intrinsic and extrinsic factors

 Endocrine disorders comprise an important, but only 

partial differential diagnosis of abnormal growth



 define growth as occurring in four discrete but congruent 
phases—prenatal, infancy, childhood, and adolescence

 After birth the rate of growth is simultaneously the most rapid 
and rapidly slowing of a child’s growth experience peaking at 
approximately 25 cm per year then declining approximately 15 
cm per year during the first 2 years of life.

 childhood phase characterized by an average growth rate of 5 
to 6 cm per year

 Adolescence is marked by a return of rapid growth with peak 
sustained growth rates of up to 15 cm per year. 

 the pubertal growth spurt occurs earlier in girls than in boy but 
boys will grow on average 13 cm taller prior to fusion of the 
epiphyseal growth plates





 Children less than 2 years of age should be measured 

supine in full leg extension with the head in the 

“Frankfurt plane” 

 Once the child is over 2 years old and is physically able 

to stand on his/her own, a wall-mounted stadiometer is

used for height measurementurt plane

 Recording of data over 9 to 12 months is preferable to

minimize the effects of measurement error and 

seasonal variations











 Girls:

 Mother Height + Father Height/2 -6.5 cm

 Boys:

 Mother Height + Father Height/2 +6.5 cm





 Diagnosis of exclusion

 familial short stature (FSS) and constitutional delay of 
growth and maturation (CDGM)

 heights less than 2 SD below the mean for a given age, sex

 Familial short stature                                            
height below the 5th percentile

growth velocity parallel to but below the normal growth 
curve

BA congruent with the child’s chronologic age
height of both parents is often below the 10th percentile



CDGM

deviation from growth along normal percentiles 

between 12 and 28 months of age 

by 3 years of age begin to display normal growth 

velocity for age  

height parallel to but below the 5th percentile

BAs sufficiently delayed to result in normal predicted 

adult heights (> 163 cm in males and >150 cm in 

females).



Currently the FDA approves GH for the treatment

of ISS if 

 height is less than or equal to −2.25 SD (~1st percentile)                                                          

 predicted adult height falls below the normal range ( 

163 cm for males, 150 cm   for Females                                                                          

 epiphyses are open                                                      

 other causes of short stature are excluded





 Birth weight and/or length less than two standard 

deviations below the mean given their gestational age 

and sex (below 3%)                     

 The mean final adult height in SGA babies is reduced 

by a mean 3 to 4 cm compared to MPH

 severity of this effect is proportional to the extent of 

fetal impairment               

 Tests of the GH IGF-1 axis are usually normal



 At birth congenital lymphedema, low hairline, nuchal
skin, and pterygium coli (webbed neck) may be 
present                                   

 Other features include small jaw, high palate, ptosis, 
downslanting palpebral fissures, epicanthal folds, 
midface hypoplasia

prominent ears, dysplastic nails, broad chest with 
hypoplastic nipples, cubitus valgus, multiple 
pigmented nevi, and short fourth metacarpals                                                                                    

 Intelligence is within the normal range                                     

 Autoimmune disorders, especially thyroiditis and (to a 
lesser extent) celiac disease                                                                                  

 95% to 100% of girls with TS experience short stature 

 Untreated mean final height, however, is 
approximately 20 cm below the female average





 normal GH responses to provocative testing                         

 abnormalities in growth plate                                                         

 Standard treatment in daily subcutaneous injections as 
soon as a girl with TS drops below the 5th percentile of the 
normal growth curve (as early as 2 years of age)                          

 Therapy is continued until a satisfactory height is achieved 
or until BA is more than 14 and annual growth rate is less 
than 2 cm                              

 an adult height above the lower limit of normal for

women (150 cm) is now an attainable goal for many

girls with TS.



 Short stature is a prominent feature of Down syndrome

 Skeletal maturation is typically delayed 

 Periodic evaluation of thyroid status is indicated 

because of a strong association with autoimmune

thyroid disease                                                                     

 GH treatment increases height SDS in children with DS 

but no significant increase in cognitive function                                                                            

 GH therapy for DS is not a FDA-approved indication



 autosomal dominant                                         

 shares many clinical features of Turner syndrome

such as short stature webbing of the neck, low posterior 
hairline, ptosis, cubitus valgus, and ear malformations                                                 

 occurrence in both sexes

 heart defects in NS are primarily right-sided (pulmonic
and peripheral pulmonic stenosis)         

 GH therapy recently received FDA approval for children 
with NS and short stature



 genetically transmitted bone and 

cartilage abnormalities that result in 

short stature

 disproportionate size and/or shape of 

limbs, skull, and spine                                 

 Abnormalities can predominantly 

involve epiphysial, metaphysial, or 

diaphysial bone



 autosomal dominant                                                                                        

 Homozygous children usually die in infancy owing to restrictive 
lung disease

 low nasal bridge, lumbar lordosis, short trident hand, rhizomelia
(shortness of the proximal legs and arms) with skin redundancy, 
and small iliac wings                                                                         

 spinal abnormalities are small cuboid-shaped vertebral bodies 
with short pedicles and narrowing of the lumbar interpedicular
distance                       

 small foramen magnum creates risk for hydrocephalus              

 kyphosis and spinal stenosis may lead to spinal cord compression

 Skeletal dysmorphology and abnormal growth velocity is present 
from infancy                                                                                          

 short stature may not be evident until after 2 years of age              

 Mean adult heights in males and females are 130 and 120 cm

 GH secretion, IGF-1 levels, and IGF-1 receptor activity normal



 autosomal dominant                                                        

 The facial features of achondroplasia are 
absent

 both short stature and rhizomelia are less 
pronounced, poor growth may not be 
evident until after 2 years of age                                   

 stature then deviates progressively from 
normal

 Adult heights typically are in the 120 to 150 
cm range                                                                   

 Modest improvement in PAH for those 
receiving GH therapy



 IGF-1 is a major mediator of skeletal growth                                 

 deficiency can result in severe growth failure                                          

 Birth size is normal or within 10% of normal                                      

 Breech deliveries and perinatal asphyxia are more 
common

 neonatal morbidity can include hypoglycemia and 
prolonged jaundice with direct hyperbilirubinemia

 by 6 to 12 months of age, the growth rate invariably 
deviates from the lower part of the normal growth 
curve 

 Skeletal proportions tend to be relatively normal              

 Skeletal age is delayed, and (in the absence of 
hypothyroidism) is similar to the height age



 Fat distribution is often “infantile” or “doll-
like” in pattern                                                                     

 Musculature is poor, especially in infancy 
and can cause delay in gross motor 
development                                   

 Fontanelle closure is often delayed, the 
voice infantile                                                                     

 hair growth is sparse and thin, and nail 
growth slow 

 Associated midline defects may be present 
including heart defects, cleft-palate and 
lip, and other mid-facial boney and soft-
tissue abnormalities                                                           

 penis is small, and puberty is usually 
delayed





1. Idiopathic, isolated GHD                                

2. GHD following cancer treatment                        

3. Insensitivity to GH action                              

4. Post-GHR abnormalities leading to IGF-1

deficiency





 In the neonate, hypoglycemia, prolonged 
jaundice,microphallus, or traumatic delivery

 Cranial irradiation

 Head trauma or central nervous system infection

 Consanguinity and/or an affected family member

 Craniofacial midline abnormalities

 Severe short stature (< −3 SD)

 Height < −2 SD and a height velocity over 1 y < −1 SD

 A height velocity below −2 SD over 1 y

 Signs indicative of an intracranial lesion

 Signs of multiple pituitary hormone deficiency (MPHD)



1. Assessment of GH secretion                               

2. Measurement of the GH-dependent peptides (IGF and 

IGFBP determinations)      

3. Diagnosis of IGF deficiency caused by GHI 

4. Possible partial GHI: idiopathic short stature and 
heterozygous defects of the GHR





 trial of GH therapy                                                                                

 Subcutaneous daily GH administration                                                  

 Since growth before puberty is a major determinant 
of final adult height, early initiation of GH treatment 
allows more complete normalization of height                                                                             

 effect of GH wanes with time, and the first year of 
treatment usually produces the greatest growth 
increment                     

 Seasonal variation in growth rate during GH therapy, 
with peaks in the summer and nadirs in the winter                  

 With early diagnosis, careful attention to 
accompanying hormonal deficiencies, and 
progressive dose adjustments, children with GH 
deficiency reach normal adult height





1. Thyroid dysfunction                   

2. Disproportionate growth                

3. Malignancy concerns                 

4. Pseudotumor cerebri

5. Slipped capital femoral epiphysis



 Unexplained neonatal hypoglycemia, jaundice , microphallus

 Early signs of possible hypopituitarism, including GHD

 Unexplained abnormally slow or fast growth

 Persistent growth velocity less than 10th percentile or

greater than 95th percentile for age

 Extreme short stature

 Height-for-age less than 1st percentile (< −2.25 SD)

 Growth pattern and prognosis at variance with family

 Detection of abnormal body proportion
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