Growth
Normal Growth
Children grow fastest during infancy.  Pubertal growth spurts occur in mid-puberty for girls, and 
in late-puberty for boys.
Expected final height is called the “mid-parental height” (MPH).  When calculating the MPH, 
add 5 inches for boys, and subtract 5 inches for girls.
The target height range is 4 inches above or below the MPH.  Outside this 8 inch range, growth 
is abnormal and requires evaluation.
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Variants of Normal Growth

Crossing percentile lines on the growth curve is normal during infancy and puberty:
1.  Crossing Linear Percentiles of Infancy.  This is totally normal in the first two years, as infants 
rapidly adjust toward their genetic potential from their birth size.
2.  Constitutional Delay of Growth describes children with a later-than-average onset of puberty.  
They have more years of growth but grow more slowly, so they end up at normal height.

The typical growth pattern is of a straight growth curve, with downward crossing of 
percentiles as infants, further divergence as average children hit their growth spurts, and then 
hitting normal height post-puberty.  This is a normal, not pathological, variant of growth.
(Raymond removed graphs of normal vs. constitutional delay growth curves.)
Abnormal Growth
Factors that can lead to abnormal growth include:

--inflammatory diseases



--GI diseases (IBS, celiac)

--renal diseases


--metabolic diseases


--genetic syndromes (Down’s syndrome, Turner’s syndrome)


--hormones (GH and sex hormones stimulate growth, glucocorticoids impair growth)

Accelerated Growth

1.  Growth Hormone excess is very rare, and is assessed by measuring IGF-1 levels.  Causes gigantism.
2.  Sex Hormone excess includes both androgens and estrogens.  This causes a syndrome called 
“central precocious puberty” which means puberty before age 9 for boys and age 8 for girls.

On rare occasions sex hormone excess is not central but peripheral, as in congenital 
adrenal hyperplasia or testotoxicosis (congenitally active LH receptor, causing 
continuous testosterone production).

Sex hormone excess results in accelerated puberty and growth, but results in short final height 
due to early closure of bone growth plates.

(Raymond removed image of growth curve of central precocious puberty.)

Impaired Growth
1.  Hypothyroidism.  When assessing impaired growth for hypothyroidism, you must measure T4 
levels in addition to TSH, since hypopituitarism is a likely cause of growth failure.  This 
central hypopituitarism will be evidenced by a low T4/free T4 with low or normal TSH.
2.  Growth Hormone deficiency.  When assessing impaired growth for GH deficiency, measure 
IGF-1 and IGF-BP3.  Pituitary provocation with GHRH reveals subnormal stimulation of 
GH release.
**Pituitary problems causing central hypothyroidism and GH deficiency may be acquired or congenital:

(Acquired hypopituitarism is likely caused by a tumor.

(Congenital hypopituitarism will have structural malformations (septo-optic dysplasia).  

         Congenital signs include jaundice, micropenis, and midline defects (cleft lip/palate)
3.  Glucocorticoid Excess.  When assessing impaired growth for glucocorticoid excess, look for 
exogenous glucocorticoid ingestion, such as prednisone.  Signs of glucocorticoid excess 
include weight gain, diabetes, and increased appetite.  Therefore, children appear to have 
a Cushing’s Syndrome, but also appear obese.


(To distinguish Cushing’s Syndrome from obesity, look at linear growth.  Children with 
Cushing’s have impaired height, whereas children with obesity have accelerated growth.
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