Growth and Growth Disorders in
Children



Outline

* Normal Growth and puberty
e Causes of short stature
* Approach to a short child



Growth

 Growth in childhood: is a complex and
dynamic biological processes, is tightly
controlled and regulated.
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Growth Parameters

Weight for age

Height (length) for age
Weight for length

Body mass index for age
Head circumference for age



Stadiometer
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2 to 20 years: Boys NAME
Stature-for-age and Weight-for-age percentiles RECORD #
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Published May 30, 2000 (modified 11/21/00).
SOURCE: Developed by the National Center for Health Statistics in collaboration with
the National Center for Chronic Disease Prevention and Health Promotion (2000).
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Birth to 24 months: Girls NAME
Length-for-age and Weight-for-age percentiles RECORD #
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Published by the Centers for Disease Control and Prevention, November 1, 2009
SOURCE: WHO Child Growth Standards (http//www. who int/childgrowth/en)
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Birth to 24 months: Boys

Head circumference-for-age and NAME
Weight-for-length percentiles RECORD #
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overweight:
BMI>85th<95th
percentile
Obese:
BMI>95th
percentile
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Prader-Willi Syndrome
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st

stubbornness,

PRADER WILLI SYyNDROME

Temper
outbursts,

compulsive
behaviour

- Epicanthal folds

Flat nasal bridge

_Small palpebral fissure

"Railroad track™ ears
Upturned nose

Smooth philtrum
- Thin upper lip



* Height velocity — A period of at least six months
is necessary for reliable calculation of height
velocity in children older than two years :

0 to 6 months — 2.5 cm per month

7 to 12 months — 1.25 cm per month
12 to 24 months — 12 cm per year

24 to 36 months — 8 cm per year

36 to 48 months — 7 cm per year

4 to 10 years — 4 to 6 cm per year
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A 95% of normal individuals will attain final

heights within 2 standard deviations of mid-

parental height (= 8.5 cm)
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Evaluation of Growth

How short is the child?
Is the child's height velocity (HV) impaired?
What is the child's likely adult height?

Is the child growing on a centile appropriate
for the genetic target height?




Pubertal staging
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Tanner Staging- females
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Stage lI: breast bud with elevation of
breast and papilla; enlargement of areola
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Stage lll: further enlargement of breast
and areola; no separation of contour
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Stage IV: areola and papilla form
secondary mound above level of breast
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Stage V: mature stage; projection of
papilla only, related to recession of areola
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Tanner Staging- males
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Causes of Short Stature

but aot iy 64«\.:\:«1 gro~n phatuee is beniyn-
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Normal (fa?nilial and constitutional delay)
Small for gestational age

Syndromes

Skeletal dysplasias

Systemic illnesses

Endocrine disorders

Psychosocial circumstances

|diopathic short stature
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Figure courtesy ot the US Centers for Disease Control and Prevention.
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m Familial short stature Constitutional Delay

Parents' stature Small (one or both) Average
Parents' puberty Usual timing Delayed
Birth length Normal Normal
Growth (0 to 2 years) Normal Normal to slow
Growth (puberty) Normal Slow
Bone age Normal Delayed
Timing of puberty Normal Delayed
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Stature divided into quarters

newborn 15
Age (years)




Body proportions

* The proportions of the body change during fetal and postnatal
growth. The most commonly used descriptors of body proportions
are the ratio of the upper body segment to the lower body segment
and the ratio of arm span to height.

» Approximate normal ratios of US/LS :

Birth — 1.7 do e Sy i o
3 years — 1.33
5years — 1.17
10 years — 1.0

>10 years — <1.0

* M in children with rickets, achondroplasia, and Turner syndrome
(because of decreased limb length) .

* { in Marfan syndrome (because of increased limb length).



Achondroplasia




Endocrine disorders

Growth hormone deficiency and resistance
cause (congenital or acquired)

Thyroxine deficiency

Cortisol excess
Precocious puberty

|diopathic short stature



Evaluation of the child with short
stature - history

History of growth pattern and previous
measurements

Parental heights,puberty
Birthweight,postnatal hx
General health
Psychosocial situation



Evaluation of the child with short
stature - auxology

= Accurate measurement of child and
parents

= Sibling measurement in selected cases

= Plot height and weight

= Plot mid parental height and target range
= Bone age by single observer



X-ray of left hand and wrist for
bone age assessment




Evaluation of the child with short
stature - examination

General appearance and nutrition
Body proportions

Dysmorphic features

Systemic examination including heart
BP

Pubertal status

Fundi-i g e < cmer e



Investigation of short stature

= Low threshold for karyotype in girls with
short stature.

= Short stature screening
= Further short stature investigation



Short stature screening

= FBC and film, ESR, TTG
a'’bodies,LFT,Blood gas

= Karyotype (i 3 3¢ b o MR
= TFT, IGF-1,IGFBP3, prolactin, cortisol

Sty 4 68 Qunds

= Creatinine, Lytes, calcium and
phosphate

= Urinalysis and culture



Further investigation of short stature

= Endocrine stimulation testing
- ITT/arginine/clonidine/glucagon
= Pituitary imaging
= Genetic evaluation — clinical, laboratory
= Skeletal survey



Conditions where growth hormone
therapy is recommended

Growth hormone deficiency

Turner syndrome/Noonan Syndrome/SHOX
Prader-Willi syndrome.

SGA with no catch up by 4 years

Chronic renal insufficiency.
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Treatment of GH deficiency

Recombinant human growth hormone (RHGH)

* Daily bedtime subcutaneous injections of
aqueous solutions of biosynthetic
(recombinant) GH

* Follow up g 3 months
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