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e 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.



e Fetal

 Size at birth i1s 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

» 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.



Height velocity (cm/year)
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Measurement

» Growth must be measured accurately, with
attention to correct technigue and accurate
plotting of the data:

« < \Wweight — 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 helght IS measured. In children under 2
years, lenojlii===7 'YIng horizontally , using
the parent JaE=—- ment in
Infants can eed to
be held striaigh g held
still. For t e n length
In infancy Y= sall from child surveillance,

but it should always be performed whenever there is
doubt about an infant’s growth

traction on
mastoid process



Measurement

» « Head circumference — the occipitofrontal
circumference Is a measure of head and hence brain
growth. Plot the t
IS of particular Iimportance In
or suspected hydrocephalus.



Weight
Body Mass (in kg)

Measurement B uimmo

(in m)

 + 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.
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Mean

0.4th 2nd 9th 25th 50th 75th 91st 98th 99.6th
centile centile centile centile centile centile centile centile centile
-26SD -2SD -1.3SD -0.66 SD +0.66 SD +1.3SD +2SD +2.6SD

el




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 1s 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

his 1s 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.
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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:

 « preast development — a palpable breast
disc is the first sign, usually starting
between 8.5 and 12.5 years

o pubic hair growth and rapid height growth
— occur almost iImmediately 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:

o testicular enlargement to over 4-mL
volume measured using an orchidometer—
the first clinical sign of puberty

e pubic hair growth — follows testicular
enlargement, usually between 10-years and
14-years of age



Puberty

e 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.






Timing of puberty
Male

Female Height of growth spurt
14|/years

Height of growth spurt
12 years

Penis stage

Age of menarche

12'/,-12"/, years

Testicular volume
Breast stage <

3

Pubic hair stage 7 4 Pubic hair stage

3

2 7)

8 9 1011 12 13 14 15 16 17 18 19 20

Years

| | | | | | | | | | | |
8 9 1011 12 13 14 15 16 17 18 19 20
Years




Boy-2.7 years Boy-5.1 years
Girl-1.8 years Girl-3.9 years

- Boy-9.5 years Boy-15.3 years
- Girl-8.1 years Girl-13.2years «
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hort stature

hort stature is usually defined as a height below the
second centile {i.e. 2 5Ds below the mean). Most of
these 1 in 50 children will bel nermal] though short,
with short parents. However, the further the child is
below these centiles, the more likely it is that there
will be a|pathological cause. Only 1 in 250 (4 in 1000)
children are shorter than the 0.4th centile (—2.6 5D)
and these should be assessed for a cause. However,
the rate of growth may be abnormal a long time
prn::r to the -:hlld s height being below these values.
' ihed from the child's
height falling across centile lines) plotted on a height
velocity chart (Fig. 12.1). This allows growth failure to
be identified whilst the child’s height is still above the
2nd centile.




Measuring height velocity is a sensitive indicator of
growth failure. Two accurate measurements at least[g

months but preferably a|year|apart allow calculation
of height velocity in cm/year (Fig. 12.1). This is plotted
at the midpoint in time on a height velocity chart. A
disadvantage of using height velocity calculations is
that they are highly dependent on the| accuracy| of

the height measurements and so tend not to be used
outside specialist growth clinics.

The height centile of a child must be compared with
the weight centile and an estimate of his/her genetic

expected height calculated from the height of his/her

parents. This is calculated as the mean of the father's
and mother's height withi 7 cm added) for the midpar-

ental target height of aCboy, and 7 ¥m subtracted for

centile ge of this estimate is
3 boy anﬂ a girl (see
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Most short children are
adjusted to their size. However, there may
from being teased or bullied at school, poor seli-
and they are likely to be at a considerable disadvantage

in most competitive sport. They are also assumed by
adults to be younger than their true age and may be
treated inappropriately.




Familial

Most short children have nd fall within

the centile target range allowing for midparental

height. Care needs to be taken, though, that both the
child and a parent do not have an growth

disorder, such as a skeletal dysplasia.




Familial short Stature
. Child has alwags been ghert but

)
o Skorf fpo.ren’f Sy grandparen{'s&' Si‘o\\'r\ss

e Normal pkdsu‘cal exam
. Normol deve(opmen{‘



CONSTITUTIONAL

GROWTH DeLaY




Constitutional delay in growt
and puberty

Constitutional delay in growth and puberty is a
> which presents with short
stature in teenage years because of a delayin the onset
of puberty. Growth during Chl|[!||"|[! 15 usually within

the <tgwer limits of nosmak Gone is somewhat

delayed, and o .=.Er:::ar'uc:lar;u.ur Eexualj development
is delayed but height is normal. There is usually

a (family history of delayed growth and puberty but
normal height as adults (Case History 12.5).




. A - consitliutlonal delay
wilth normal adult Fes gt
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& remains short
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Starts slowing at 7- 8 yrs. age
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GLOBAL HUMAN GROWTH
HORMONE MARKET

P

Small for gestational age and Q&)\
extreme prematurity S

AN

At:r-::ru::-f children born small for gestational age or

who were extremely premature remain short GBtreat-
ment may be indicated if there is insufficient catch-up
growth by @y'ear:'. of age.







Chromosomal disorder/syndromes

Many chromosomal disorders and syndromes are asso-

ciated with short stature) Down syndrome is usually

diagnosed at birth, but|Turner(see Fig. 12.10 and Ch.

Q), Hn:::::-nanj (Fig. 9.17), and

Russell-Silver (Fig. 12.9)

syndromes may present with short stature and minimal
symptoms. Turner syndrome may be particularly dif-
ficult to diagnose clinically and should be considered

in all short females.










'
(g)
Syndromes
« Tumer
Noonan
Down
Russell-Silver

\
-

( (h)

Extreme short
stature

\

Dysmorphic
features.

Russell-Sliver
syndrome




Nutritional/long-term illness

2 y commgn canseof abnormal growth.
These children are usually short and underweight, i.e.

their weight is on the same or a lower centile than their
height. Inadequate nutrition may be due to insufficient
food, restricted diets or poor appetite associated with
a long-term illness, or from the increased nutritional
requirement from a raised metabolic rate. Chronic
ilinesses that may present with short stature include:

P\ s |coeliac diﬁeasejwhich usually presents in the fifg
years of life, but can present late with faltering
growth. Coeliac disease may result in short stat
without gastrointestinal symptoms

# |Crohn's diSEESE‘J

# |chronic kidney disea.f.ej— may be present in the
absence of a history of renal disease

e | cystic ﬁbrmia} malabsorption, recurrent
infections, increased work of breathing, and
reduced appetite

« [Congenital heart disease § increased work of

breathing.




Psychosocial deprivation

Children subjected to phyE.ica@ﬁd emotional depriya-
tion may be short and underweight and show delayed

puberty. This condition may be extremely difficult to
identify, but affected children show catch-up growth if
placed in a nurturing environment.




Cause

(e)

Mutrition/

long-term lliness

« gastrointestinal
- coellac,
Crohn's disease

« chronic kidney
disease

()

Psychosoclal

«  emotlonal
deprivation/
neglect

Growth

Falling off
helght
centlles.
Weilght
centlle

< halght
centlle.
Delayed
bone age

Example

L]
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CHagreasis and treatmenit
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Endocrine

ypothyroidi ﬂ-aﬂmﬂ’ and

aferoid excess are uncommon causes of short stature.
They are associated with children beingrelatively ovey-

weight, i.e. their weight on a higher centile than their

height. By contrast, children with nutritional obesity
tend to be relatively tall compared with midparental

height range.




Hypothyroidism

This is usually caused by gL ditrs
during childhood (see Ch. 26). This produces gr:::-wth
failure, usually with < > gain. It may go
undiagnosed for many years and Ieacl to short stature.
When treated, catch-up growth rapidly occurs but

often with a rapid entry into @Uberty that can limit

final height. Congenital hypothyroidism is diagnosed
soon after birth by neonatal biochemicalggreeningand

with treatment does not result in any abnormality of
growth.




A

BEFORE TREATMENT AFTER TREATMENT

(puffed up, dull looking face, (alert looking, swelling less,
protuded tongue) tongue inside)




Growth hormone deficiency

This may be isolated or secondary to wider pituitary
dysfunction. Pituitary function may be abnormal in

congenital midfacial or midline defects or as a result

of a <@niopharyngiomi® (a tumour affecting the
pituitary region), a hypothalamic tumoyr, or trauma

such as memngmsj and cranial [rradial
tion. Craniop aryngmma (see Th. 22) usually presents
in late childhood and may result in abnormal visual
fields (characteristically a bitemporal hemianopia as
it impinges on the optic chiasm), optic atrophy, or
papilloedema on fundoscopy, Laron syndrome is a

condition due to defective GH receptors resulting in

GH insensitivity. Patients with this condition have high
GH levels but low levels of the downstream active

product of GH known as IGF-1 produced at the growth

plate and in the liver. Rare abnormalities in the gene
producing IGF-1 have recently been discovered in
children.
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Corticosteroid excess,
Cushing syndrome

This is I..ISLI-Ei|| as corticosteroid therapy is

a potent growth suppressor and a number of chronic
conditions are treated with corticosteroids. This effect

s reduced by|alternate day therap}r) but some growth
suppression may be seen even with relatively low

doses of inhaled or topical steroids in susceptible
individuals. Hc-niatr-:-genicjius.hing syndrome is very

unusual in childhood and may be caused by pituitary or
adrenal pathology. Growth failure may be very severe,

and is accompanied by excess weight gain, although

normalization of body shape and height occurs on
withdrawal of corticosteroid therapy or treatment
of the underlying steroid excess. Cushing syndrome
during puberty can result in permanent loss of

height (see Ch. 26).




Extreme short stature

There are a few rare conditions that cause extreme

short stature in children.| [diopathic short 5taturej

refers to short stature that does not have a diagnos-
tic explanation. In addition, abnormalities in a gene

called|short stature homeobox (SHOX) located on the X J

chromosome lead to severe short stature with skeletal
abnormalities when present on both copies of the

gene. Absence of one SHOX gene in|Turner)syndrome
is thought to be the cause of short stature in this con-

dition {and additional copies in

Klinefelter andmme

produce taller than normal stature). Polymorphisms
in this gene probably account for a proportion of idi-

opathic short stature.



Disproportionate short stature

This is confirmed by measuring:

¢ sitting height — base of spine to top of head
¢ subischial leg length - subtraction of sitting height
from total height

¢ limited radiographic skeletal survey to identify the
skeletal abnormality.

Charts exist to assess the normality of body propor-
tions. Conditions with abnormal body proportions are
rare and may be caused by disorders of the formation
of bong (skeletal d}l‘ﬂphﬁiaﬂj They include achondro-
plasia and other shori-limbed dysplasias. If the legs are
extremely short, treatment by surgical leg lengthen-

ing may be appropriate. The back may be short from
severe scoliosis or some storage disorders, such as the
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(1) : Achondroplasla
Disproportion —_— .
» skeletal dysplasia - legs>back Y
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Assessment of a child with short stature

Histo

. E.mh length, welght, head circumference and gestational age

- Pregnancy history: Infectlon, Intrauterine growth restriction,
drug use, alcohol/smoking

- Feeding history

: Developmental milestones

- Family history of constitutional delay of growth and puberty or
other diseases?

- Consanguinity pertaining to Inherited conditions

«  Features of chronic lliness, endocrine causes, e.g. hypothyroldism,
pltultary tumour, Cushing syndrome or psychosoclal deprivation?

- Medlcatlons, e.g. corticosterolds!?

h, -




Assessment of a child with short stature

Examination of the growth chart:

- Following growth centlle lines for length/helght, welght and
head cdrcumference?
Conslder familial, low birthwelght, constitutional delay of growth
and puberty, syndromes and skeletal dysplaslas

Faltering growth with crossing of centlle lines!?
Conslder endocrine (Including therapeutic cortlcosterolds),
nutritlon/chronic lliness, psychosoclal deprivation

I-

e

Determine the mid-parental helght
«  For genetic target range




Assessment of a child with short stature

Examination

- Dysmorphic features — chromosome/syndrome present!?
(But In Tumer syndrome other stigmata may be absent)

«  Chronic lliness, e.g. Crohn's, cystic fibrosls, coellac disease!?
-  Evidence of endocrine causes?

= Disproportionate short stature from skeletal dysplasla?
*  Pubertal stage?

Dlagnosis
Cause can usually be determined from the above and no tests

are required




Table 12.1 Investigations considered for short

stature

Investigation

Significance

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

Full blood count

Creatinine ana
electrolytes

Calcium, phosphate,
alkaline phosphatase
Thyroid-stimulating
hormone

Karyotype

Some delay in
constitutional delay of
growth and puberty.
Marked delay for
hypothyroidism or
growth hormone
deficiency

Anaemia in coeliac or
Crohn's disease
Creatinine raised in
chronic kidney disease
Renal and bone
disarders

Raised in primary
hypothyroidism

Turmner syndrome
shows 45 X0, other
chromosomal disorders




0200 h cortisol and
dexamethasone

suppression test
MRI scan if
neurciogica
symptoms/signs

Limited skeletal survey

Disorders of the
growth hormone axis,
including IGF-1
dehciency

Cushing syndrome

Craniopharyngioma or
intracranial tumour

Skeletal dysplasia,
scoliosis






Tall stature

This is a less common presenting complaint than short
stature, as many parents are proud that their child is
tall. However, some adolescents become concerned
about excessive height during their pubertal growth
spurt. The causes are presented in Table 12.2. Most
tall stature is|inherited|from tall parents, Obesity jn
childhood “fuels’ early growth and may result in tall
stature; however, because puberty is often some-
what earlier than average, it does not increase final
height.




secondary endocring causes are rare. Both congeni-
tal| adrenal hyperplasia|and |precocious puberty (PF)

lead to early epiphyseal fusion so that eventual height
is reduced after an early excessive growth rate.

Marfan|(a disorder of loose connective tissue) and
Klinefelter (XXY - an excess of SHOX dose) syndromes
both cause long-legged tall stature, and in XXY there is
also infertility and learning difficulties.

Tall children may be disadvantaged by being
treated as older than their chronological age. Excessive

height in prepubertal or early pubertal adolescent

females and males can be treated with oestrogen
therapy and |testosterone therapy, respectively, to

induce premature fusion of the epiphyses, but as it
produces variable results and has potentially serious

side-effects, it is seldom undertaken. Surgical destruc-
hion aof thae eaninbvees in the leoc mav alsn be ronciderad




Table 12.2 Causes of excessive growth or tall
stature

Familial Most common cause

Obesity Puberty is advanced, so final height
centile is less than in childhood

Secondary Hyperthyroidism

Excess sex steroids — precocious
puberty from whatever cause

Excess adrenal androgen steroids
— congenital adrenal hyperplasia

True qgigantism (excess arowth



normone secraton)

Syndromes Long-legged tall stature:
- Marfan syndrome

+  Homocystinuria
- Klinefelter syndrome (47 XXY

karyotype)
Sotos syndrome — associated with

arge head, characteristic facial
features, and learning difhculties

Excessive Proportionate tall stature at birth:
growth at - matemal diabetes
birth - primary hyperinsulinism

- Beckwith syndrome



Abnormal head growt

Most head growth occurs in the first 2 years of life and
80% of adult head size is achieved before the age of

> years. [This largely reflects brain growth,

but small

or large heads may I::ég familial, 30 comparison with

measurements of parents’ heads should

be made.

At birth, the sutures and fontanelle are open. During
the first few months of life, the head circumference
may increase across centiles, especially if small for
gestational age. The posterior fontanelle has closed

I::j( & weeks, and the anterior fontanelle by

12 months

to |18 months. If there is a rapid increase in head
circumference, raised intracranial pressure should be

excluded.




Macrocephaly

Macrocephaly is a head circumference above the
Q8th centile. The causes of a large head are listed in

Box 12.1. Most are nermal thildren and often the
parents have large heads. A rapidly increasing head
circumference, even if the head circumference is stil
below the G8th centile, suggests raised intracrania
pressure and may be due to hydrocephalus, subdura
\haematﬂma, or brain tumour. It must be investigated
promptly by cranial ultrasound if the anterior fonta-
nelle is still open, otherwise by computed tomography

or magnetic resonance imaging (MRI) scan.
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Iif an infant’s head circumference is
enlarging and crossing centile lines,
check for raised intracranial pressure




Box 12.1 Causes of a large head

« Tall stature

« Familial macrocephaly

« Raised intracranial pressure (in an infant):
— ¢hronic subdural haematoma

— brain tumour
— neurofibromatosis

» Cerebral gigantism (5otos syndrome)

« (Central nervous system storage disorders, e.g.
mucopolysaccharidosis (Hurler syndrome)



Microcephaly

Microcephaly, a head circumference below the 2nd
centile (Fig. 12.11), may be:

familial — %hen it is present from birth and

development is usually normal
an putosomal recessive condition — when it is

associated with developmental delay
caused by a rongenital infection

acquired gfter an insult to the developing brain,
e.g. perinatal hypoxia, hypoglycaemia, or
meningitis, when it is often accompanied by
cerebral palsy and seizures (Case History 12.2).




Figure 12.11 This boy has microcephaly. He has
cerebral palsy. (Courtesy of Dr Gabby Chow.)







Asymmetric heads

Skull asymmetry may result from an|imbalance of
the growth rate at the coronal, sagittal, or lambdoid
sutures, although the head circumference increases

normally. Occipital plagiocephaly, a parallelogram-
shaped head with flattening of the back of the skull,
is seen with increased frequency since the advice to
parents that babies should sleep lying on their back
to reduce the risk of sudden infant death syndrome. It

‘impr-:ﬂ-’ES with time as the infant becomes more mobile.
Plagiocephaly is also seen in infants with hypotonia.

Preterm infants may develop long, flat heads from lying

on their sides for long periods on the hard surface of
incubators. This can be moderated by providing the

infant with a soft surface to lie on and changing their
head position frequently (Fig. 12.13). Under these
circumstances, it is not associated with abnormal
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igure 12,14 Differentiating craniosynostosis from
lagiocephaly.



Craniosynostosis

The sutures of the skull bones start to fuse during
infancy but do not finally fuse until late childhood.




Abnormal head shape

Box 12.2 Forms of craniosynostosis

Localized

« Sagittal suture - long narrow skull
« Coronal suture — asymmetrical skull
* Lambdoid suture - flattening of skull

Generalized

»  Multiple sutures resulting in microcephaly and
developmental delay

«  (Genetic syndromes, e.g. with syndactyly in
Apert syndrome, with exophthalmos in Crouzon
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Premature sexual development

The development of secondary sexual characteristics

before 8 lears of age in females and @ years of age in
males is defined as outside the normal range in the

UK. There are several recognized patterns of premature
sexual development:

« |precocious puberty
* premature breast development [thelarche)
¢ premature pubic hair development [pubarche|or
adrenarche
¢ isolated premature menarche.




Precocious puberty in females is usually

due to the premature onset of normal
puberty




Causes of precocious puberty

Gonadotrophin dependent (TLH =TFSH ) _:l |: Gonadotrophin Independent ( LFSH, | LH)
( Pituttary .
- '* LH'\--'
* | FsHl
L
L |
A 4 -
] - (]
J —-_"" l
Negatlve
s X feedbacl-:
Gonad shrinks O .
or enlarges :
I
( Breast | g Destmgen |:
f » | enlargement -
Oestrogen from ovary ++ b ! =
Testosterone from: r JELSETIE :I

—testls ++
—adrenal + Pubilc halr
X ; growth, acne,

body odour




Gonadotrophin dependent (TLH =TFSH )
5igns of puberty are consonant.

Idlopathic/familial

CNS abnormallties
Congenltal anomalies, e.g. hydrocephalus
AcCquirad, e.q. post-lrradlation, Infectlon, surgery,
brain Injury
Tumours, e.g. cranlopharyngloma,

neurofloromatosls

Hypothyroldism




Gonadotrophin Independent ( . F5H, . LH). Rare and
signs of puberty often not consonant

Adrenal disorders — tumours, congenlital adrenal

hyperplasia

Owvarlan - tumour (granulosa cell)
Testicular — tumour (Leydig cell)
Exogenous sex sterolds




Gonadotrophin-dependent precocious

puberty in males often has a
pathological cause




Premature breast development
(thelarche)

This wusually affects females between & months

and 2 years of age. The breast enlargement may be

asymmetrical and fluctuate in size, rarely progress-

ing beyond stage 3 of puberty. It is differentiated
from gonadotrophin-dependent precocious puberty

by the absence of axillary and pubic hair and of a

significant growth spurt. It is nponprogressive and self-
limiting. Investigations are not usually required (Case

History 12.4).




Premature pubarche (adrenarche)

This occurs when pubic hair devel

ops before B-years

of age in females and| before 9-years| in males but

with no other signs of sexual development. It is most
commonly caused by an accentuation of the normal

maturation of androgen production by I|’LE adrenal
gland between the age of 6 years and 8 years. It is more

common in Asian_and Black children. There may be a

slight increase in|growth rate and bone age (by 12-15

months). It is usually| self-limiting.

A more aggressive

course of virilization would suggest nonclassical con-

genital adrenal hyperplasia| (see Ch. 26) or an adrenal

tumour, Obtaining a urinary steroid profile, evaluating

levels of androgens in the blood, and measuring bone

age help differentiate premature pubarche from non-
classical congenital adrenal hyperplasia or an adrenal

tumour. Girls who develop premature pubarche are

at an increased risk of developing
syndrome in later life.

polycystic ovarian




Figure 1218 Premature breast development in an
18-month-old girl. The absence of a growth spurt and
axillary and pubic hair differentiates it from
precocious puberty. It is self-limiting and usually
resolves. (From Wales JKH, Rogol AD, Wit JM: Pediatric
Endocrinology and Growth, London, 2003, Saunders,
with permission.)




Delayed puberty

Delayed puberty is often_defined as the absence of
pubertal development by 14 years|of age in females
and |15 years In males| The causes of delayed puberty
are listed in Box 12.3.

In contrast to PP, delayed puberty is more common
in| males |due to relative insensitivity of the testes to
gonadotrophin secretion. Most commonly, this is
constitutional delay in growth and puberty, often with
a family history of delayed puberty (Case History 12.5).
It is a|variation of the normal timing of puberty rather
than a pathological condition. It may alsp be induced
by |dieting or excessive physical training, An affected
child will have delayed sexual changes compared with

his/her peers, and bone age would show moderate
delay. The legs will be long in comparison to the back.
Eventually, the target height will be reached as growth
in affected children will continue for longer thanin their
peers. The condition may cause psychological upset

from teasing, poor self-esteem, and disadvantage in
competitive sport.




Summary

Delayed puberty

Delayed puberty is common in boys and usually
due to constitutional delay in growth and
puberty.

Delayed puberty is uncommon in girls and a
cause should be sought.
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