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Growth and Development


The normal function of the endocrine system is essential for proper growth and development. Growth retardation should be considered in any children under the 3rd percentile for height. A work-up should include a thorough search for possible endocrine causes of growth deficits. Several hormones have direct effects on growth by affecting linear growth of the skeletal system, by stimulating epiphyseal fusion of growth plates, and by stimulating the adolescent growth spurt. 

Table 1 Hormone Requirements in Growth

	Hormone
	Linear growth
	Epiphyseal fusion
	Adolescent spurt

	GH
	Required
	Not involved
	Not involved

	Insulin
	Required
	
	

	Thyroid hormone
	Major role
	
	Minor role

	Androgens
	Major role
	Essential
	Major role

	Estrogens
	Inhibition
	Important
	Minor role

	Glucocorticoids
	Inhibition
	
	Not involved



Most (80%) of the children with a height below the 3rd percentile and a birth weight greater than 2.5 kg do not have an underlying identifiable disease causing a growth deficit. These children are eventually diagnosed as "normal variant short stature" (50%) or "normal variant slow maturation" (50%). Some of these children have undiagnosed factors that contribute to their growth deficits. Children with growth deficits should be investigated by means of a detailed history and physical examination. 


After a thorough search for the cause of the growth deficit has been conducted and other etiologies excluded, referral for growth hormone evaluation is usual. Insulin-like growth factor-1 (IGF-1) can be used as a screening test for GH deficiency since it is constant, unlike GH. However, IGF-1 tests do not replace provocative GH tests in the definitive diagnosis of GH deficiency since IGF-1 can be reduced by non-pituitary factors such as malnutrition and hypothyroidism. 


Children with GH deficiency can be treated with recombinant GH that is not derived from human pituitary. Pituitary-derived GH has been responsible for the development of Creutzfeldt-Jakob disease (CJD), a degenerative neurological disease with a latency of years. GH therapy commonly produces a dramatic catch-up in growth velocities for a limited period of time. GH therapy is commonly used to treat growth deficit syndromes such as Noonan's syndrome, Down's syndrome, Prader-Willi syndrome, and Russell-Silver syndrome. 


GH, like anabolic steroids, is currently used by athletes and bodybuilders in an attempt to increase lean body mass, reduce body fat, and improve athletic performance. Since there is no reliable methodology to detect growth hormone use by athletes, its use has become commonplace in competitive sports. The adverse effects of GH use in supraphysiologic doses include an increased risk of carpal tunnel syndrome, osteoarthritis, gynecomastia, cardiac abnormalities, diabetes mellitus, hypogonadism, colon cancer, myalgia, and myopathy. There appears to be an increased risk of slipped capital femoral epiphysis in children. A significant risk of prolonged use of GH is the development of signs and symptoms of acromegaly. 

Figure 2 Underlying Causes of Growth Deficits:

· Normal variant short stature 

· Normal variant slow maturation 

· Malnutrition: malabsorption, celiac disease, eating disorders, anorexia nervosa, PNM

· Nutrient deficiencies: iron, zinc 

· Endocrine disorders: hypothyroidism, excess glucocorticoids, growth hormone deficiency, growth hormone resistance, diabetes mellitus and insipidus, pseudohypoparathyroidism, metabolic bone disorders 

· Psychosocial dwarfism: childhood lack of nurturing, abuse, neglect, home stress 

· Drug-caused growth deficits: anabolic steroids, androgens, glucocorticoids, stimulant drugs

· Chronic disease 

· Musculoskeletal dysplasias 

· nborn errors of metabolism 

· In utero growth deficits 

· Growth deficit syndromes: Turner's syndrome, Down's syndrome, Noonan's syndrome, Prader-Willi syndrome, Laurence-Moon and Bardet-Beidl syndromes  

Evaluating Growth and Maturation 

Height, weight, and sexual maturation are normally accessed during routine periodic physical examinations. Regular routine physical examination makes this information more complete and accurate. Plotting this data from examination findings on standard graphs for growth and maturation is strongly recommended. Deviations from normal or expected findings for both absolute height measurements
 and velocity of growth
 can be identified using the appropriate charts. The genetic effect of the parents upon the expected height of the child can be factored into the growth curve using "parent specific adjustments."
 

Growth Deficit Treatment: treatment of the underlying cause if identifiable or hormone replacement if indicated. 

Naturopathic treatment can include adequate nutrition: zinc, iron, calcium, magnesium, trace minerals, protein, arginine, ornithine, lysine (only if HSV is a concern-to balance arginine), adequate calories, a rule-out of malabsorption, treatment of any chronic disease, treatment of diminished resistance to infections, adequate exercise, secure home environment, and reassurance where appropriate. 


Referral for evaluation and treatment of a significant growth deficit is usually indicated. Treatment response can be evaluated using periodic plotting of growth curves and growth velocities.
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