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• Fetal
• This is the fastest period of growth, accounting 

for about 30% of eventual height. Size at birth 

is determined by the size of the mother and by 

placental nutrient supply, which in turn 

modulates fetal growth factors [insulin-like 

growth factor 2 (IGF-2), human placental 

lactogen, and insulin]. Optimal placental 

nutrient supply is dependent on an adequate 

maternal diet. 



• Fetal

• Size at birth is largely independent of the 

father’s height and of growth hormone (GH). 

Severe intrauterine growth restriction and 

extreme prematurity when accompanied by poor 

postnatal growth can result in permanent short 

stature. Paradoxically, low birth weight 

increases the later metabolic risk of childhood 

obesity.





Infantile phase

• Growth during infancy to around 18 months 

of age is also largely dependent on adequate 

nutrition. Good health and normal thyroid 

function are also necessary. This phase is 

characterized by a rapid but decelerating 

growth rate, and accounts for about 15% of 

eventual height. 



Infantile phase

• By the end of this phase, children have 

changed from their fetal length, largely 

determined by the uterine environment, to 

their genetically determined height. An 

inadequate rate of weight gain during this 

period is called ‘faltering growth’ .





Childhood phase 

• This is a slow, steady but prolonged period of 

growth that contributes 40% of final height. 

Pituitary GH secretion acting to produce IGF-1 at 

the epiphyses is the main determinant of a child’s 

rate of growth, provided there is adequate 

nutrition and good health. Thyroid hormone, 

vitamin D, and steroids also affect cartilage cell 

division and bone formation. Profound chronic 

unhappiness can decrease GH secretion and 

accounts for psychosocial short stature.



Pubertal growth spurt

• Sex hormones, mainly testosterone and 

oestradiol, cause the back to lengthen and 

boost GH secretion. This adds 15% to final 

height. The same sex steroids cause fusion

of the epiphyseal growth plates and a 

cessation of growth. If puberty is early, 

which is not uncommon in girls, the final 

height is reduced because of early fusion of 

the epiphyses.





Measurement

• Growth must be measured accurately, with 

attention to correct technique and accurate 

plotting of the data:

• • weight – readily and accurately determined 

with electronic scales but must be performed on 

a naked infant or a child dressed only in 

underclothing as an entire month’s or year’s 

weight gain can be represented by a wet nappy 

or heavy jeans, respectively





Measurement

• Height – the equipment must be regularly calibrated 

and maintained. In children over 2 years of age, the 

standing height is measured. In children under 2

years, length is measured lying horizontally , using 

the parent to assist. Accurate length measurement in 

infants can be difficult to obtain, as the legs need to 

be held straight and infants often dislike being held 

still. For this reason, routine measurement of length 

in infancy is often omitted from child surveillance, 

but it should always be performed whenever there is 

doubt about an infant’s growth



Measurement

• • Head circumference – the occipitofrontal

circumference is a measure of head and hence brain 

growth. Plot the maximum of three measurements. It 

is of particular importance in developmental delay 

or suspected hydrocephalus.



Measurement

• • Body mass index – calculate this using height in 

square metres/weight in kilogram and plot on a 

gender-specific body mass index centile chart to 

assess underweight or obese children. These 

measurements should be plotted as a simple dot 

on an appropriate growth centile chart. Standards 

for a population should be constructed and 

updated every generation to allow for the trend 

towards earlier puberty and taller adult stature 

from improved childhood nutrition. 







Measurement
• Height in a population is normally distributed 

and the deviation from the mean can be measured 

as a centile or standard deviation . The bands on 

the growth reference charts have been chosen to 

be two-thirds of an SD apart and correspond 

approximately to the 25th, 9th, 2nd, and 0.4th 

centiles below the mean, and the 75th, 91st, 98th, 

and 99.6th centiles above the mean. The further 

these centiles lie from the mean, the more likely 

it is that a child has a pathological cause for 

his/her short or tall stature. 



Measurement

• For instance, values below the 0.4th or above the 

99.6th centile will occur by chance in only 4 per 

1000 children and can be used as a criterion for 

referral from primary to specialist care. A single 

growth parameter should not be assessed in 

isolation from the other growth parameters, e.g. a 

child’s low weight may be in proportion to the 

height if short, but abnormal if tall. Serial 

measurements are used to show the pattern and 

determine the rate of growth. 



Measurement

• This is helpful in diagnosing or monitoring many 

paediatric conditions. The child’s growth should 

be assessed in the context of his/her family size. 

Heights from both biological parents should be 

used to calculate midparental height and the 

child’s target range.





الوزن

• 3.2

• 6
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• ولادة

• 4

• سنة

• 6

سنوات



الطول

• 50

• 75

• 102

• 112

• ولادة

• 1

• 4

• 6

سنوات



محيط الجمجمة

• 35

• 47

• ولادة

• 1



Puberty

• Puberty follows a well-defined sequence of 

changes that may be assigned stages, as 

shown in Figs 12.5 and 12.6. Over the last 

20 years, the mean age at which puberty 

starts in girls has lowered. However, the age 

at which menarche occurs has remained 

stable. Therefore, females now remain in 

puberty for longer. 



Puberty

• In females the features of puberty are:

• • breast development – a palpable breast 

disc is the first sign, usually starting 

between 8.5 and 12.5 years

• • pubic hair growth and rapid height growth 

– occur almost immediately after breast 

development



Puberty

• menarche – occurs on average 2.5 years 

after the start of puberty and signals that 

growth is coming to an end, with only 

around 5-cm height gain remaining. 



Puberty

• In males:

• • testicular enlargement to over 4-mL 

volume measured using an orchidometer–

the first clinical sign of puberty 

• • pubic hair growth – follows testicular 

enlargement, usually between 10-years and 

14-years of age

•



Puberty

• In males:

• • rapid height growth – when the testicular 

volume is 12 mL to 15 mL, after a delay of 

around 18 months

• • The growth spurt in males occurs later 

and is of greater magnitude than in females, 

accounting for the greater final average 

height of males than females.























































































































1/9/2022 92



1/9/2022 93



1/9/2022 94

4أشهر


























