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I’m gonna just list the quiz material here, the notes below are not modified:

· Normal growth velocity is a strong argument against a significant hormonal abnormality

· Pubertal growth spurt occurs at tanner stage II (11.5 years) in girls, TS III (13.5) in boys

· Age of onset of puberty closely linked to bone age

· The diagnosis of familial/genetic or constitutional delay of growth causing short stature are diagnoses of exclusion

· Criteria for diagnosing GH deficiency: GV < 2 SD, low IGF-1 and IGFBP-3, provocative GH level < 7-10 ng/ml

· The principal clinical feature of turner syndrome is growth failure

Growth & Development Abnormalities

Determinants of Normal Growth 

· Hormonal Factors - primarily involves thyroid, sex steroids, and glucocorticoids:

· Thyroid - essential for human growth; hypothyroidism ( growth delay

· Sex steroids - also play role; estrogen ( bone maturation and testosterone ( GH secretion
· Increased sex steroids - will ↑ growth rate, but ↓ adult height (epiphyseal close early)

· Decreased sex steroids - will not affect growth rate, but ↑ adult height (close late)
· Glucocorticoids - are an inhibitor of growth (be concerned about exogenous steroids)

· GH/IGF-1 Axis - GHRH ( GH ( IGF-1 in liver ( growth
· Environment, Nutritional, Genetic - other important factors determining normal growth
· Diminished Growth - from high sex steroids/glucocorticoids, or low thyroxine/GH
Normal Growth Parameters 

· Weight - weigh the kid.
· Height - will measure length < 2 yo (supine), and height > 2 yo (standing)

· Proportionality - compare axial (vertebrae) to appendicular (limbs) skeleton

· Lower segment - measurement of pubic symphysis to floor

· Upper segment - [height] - [lower segment]

· Lower:Upper Segment Ratios - at birth ( upper segment is larger, but by adulthood, lower

· Growth Velocity - best assessment of growth, measure in cm/year

· Period - should be large enough (>6-12 mo) to have good estimate

· Pubertal Status - should take into account whether or not child is in puberty yet

· Girls - growth velocity peaks lower, and occurs 1st half of puberty 

· Boys - growth velocity peaks higher, and occurs 2nd half of puberty
· QUIZ: Normal Growth Velocity - a strong argument against any hormonal abnormality
Growth & Age - Chronologic, Dental, Bone (X-ray, Prediction)

· Chronologic Age - your fucking age.

· Dental Age - look at your teeth ( baby/adult, spacing, wear, etc.

· Bone Age - index of skeletal maturation

· Procedure - take an x-ray of left wrist, compare to various standards

· Helpful - can predict final height, can predict age of puberty onset
· Not Helpful - will not make a Dx of hormone disease, although can help corroborate
Short Stature 

· Short Stature - clinically, height is <3rd percentile

· Growth Retardation - growth velocity <3rd percentile ( more of a problem
· Normal Variant - 3% of patients should be short…
· Pathologic - if below 3rd percentile though, become more concerned about pathologic cause
· Etiology - can be familial/genetic, related to age:
· Familial - if your parents are short, most common cause of short stature!
· Infancy - for 0-3yo, growth is more related to environmental factors than genetic
· After Infancy - growth is more related to familial predisposition

· Constitutional Delay of Growth & Puberty - “late bloomer”, bone age < chronologic age

· Tx - give a few pulses of testosterone ( induce puberty, but not epiphyseal seal
· Classification - for pathologically short stature, need to determine if proportionate or disproportionate:

· Proportionate - more common, caused by endocrine, GI, renal, systemic illness, malnourish:

· Endocrinopathy - hypothyroidism, GH deficiency, Cushing’s syndrome

· GI - malabsorption, inflammatory bowel disease, celiac sprue

· Renal - chronic renal failure; renal tubular acidosis

· Chronic Systemic Illness - cardiac, pulmonary, liver, infection

· Malnutrition - should consider psychosocial issues of parents

· Psychosocial - emotional deprivation (psychsocial dwarfism)

· Disproportionate - much rarer; include skeletal abnormalities & dysmorphic syndromes:

· Skeletal abnormalities - dysplasia, achondroplasia, rickets, vertebral anomaly

· Dysmorphic syndromes - Turner, Down, Prader-Willi, pseudohypoPTH, Russell-Silver
Short Stature Dx 
· Dx - based on a clinical history and physical exam:

· Clinical Hx - prenatal (maternal infection? EtOH?), pattern (growth chart), Fam Hx (puberty age), 

       nutrition, systemic diseases, drugs (steroids?), neurologic, psychosocial
· Physical Exam - includes anthropometrics, nutritional state, Tanner, dysmorphism, neuro/thyroid:

· Anthropometric Data - height, weight, head circumference, arm spam, upper/lower ratio

· Nutritional State - assess for signs of nutritional deficiencies

· Tanner Stage - for pubertal development (1st sign ( breast development, testicle vol.)

· Other - look for dysmorphic features, conduct neuro exam, look at thyroid gland
· QUIZ: Key Parameter - determine growth velocity! <4cm/year is usually too low
· Short + Normal Velocity - can only be “late bloomer” familial constitutional delay…
· Short + Impaired Velocity - everything else on previous page…
· Target Height - average parents, add 6.5 cm for boy, subtract 6.5 for girl
· Screening Tests for Short Stature - get hormone levels, karyotyping, radiological:

· Hormone levels - assess CBC (anemia), ESR (GI), BUN, TSH/ Free T4 (thyroid) IGF-1

· QUIZ: Karyotyping - exclude Turner’s syndrome in girls w/ short stature
· Radiological - can assess bone age, skeletal survey (dysplasia)
Short Stature GH Deficiency 
· GH Deficiency - common cause of short stature

· S/Sx - will have decreased growth velocity, also neonatal, dentition, adiposity S/Sx
· Neonatal - will be normal size, but hypoglycemia, jaundice, micropenis, midline defects

· Dentition - will be delayed (jaw small), mid-facial hypoplasia

· Adiposity - will be fat

· Causes - can be from tumor, trauma, congenital, idiopathic:
· Tumor - in a child will be craniopharyngioma

· Trauma - from surgery/irradiation for other cranial disorders
· Congenital - aplasia/hypoplasia, septic-optic dysplasia (blindness + short)
· Genetic Defects - defects affect growth axis
· Dx - must be made clinically (not just based on labs): growth velocity < 2 SD, low IGF-1, low GH
· GH Pulsatility - too random, needs to be measured w/ provocative test ( insulin hypoglycemia
· IGF-1/IGFBP3 - altered by nutritional status; need to also relate to age/pubertal status

· Indications for Tx - GH deficiency, Turner syndrome, renal disease, Prader-Willi, idiopathic

· Tx GH Replacement therapy - give SQ injection q1d, dangerous rare SE of pseudotumor cerebri
Turner Syndrome 

· Turner Syndrome - chromosomal abnormality, single X chromosome

· Prevalence - most common chromosomal abnormality in females, 1:1500-2500

· Abnormalities - very many, including cardiac malformation, renal dysplasia, edema
