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9~ — GIRLS Sexual Maturitv Rating

Breast Development
1 Prepubertal; nipple elevation only
2 =Small, raised breast bud

3 General enlargement of raising of breast and
areola

4 Further enlargement with projection of areola and
nipple as secondary mound

5 Mature, adult contour, with areola in same contour
as breast, and only nipple projecting

Source: Data from Tanner JM. Growh at adolescence. Oxford: Blackwell Scientiic Publications, 1962,
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BOYS Sexual Maturity Batin

Genital Development

Prepubertal; no change in size or proportion of
testes, scrotum and penis from early childhood

Enlargement of scrotum and testes; reddening
and change in texture in skin of scrotum; little or
no penis enlargement

Increase first in length then width of penis; growth
of testes and scrotum

Enlargement of penis with growth in breadth and
development of glands; further growth of testes
and scrotum, darkening of scrotal skin

Adult size and shape genitalia
Source: Data from Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications, 1962,



Pubic Hair Growth /
/ Sexual Maturity Ratina

BOYS

;. Prepubertal; no pubic hair 1

Sparse growth of hair at base of 2
penis

3 Darkening, coarsening and
curling, increase in amount

4 Hair resembles adult type, but not 4
spread to medial thighs

5 Adult type and quantity, spread to
medial thighs

GIRLS
Prepubertal; no pubic hair

Sparse growth of hair along labia

Pigmentafion, coarsening and
curling, with an increase in amount

Hair resembles adult type, but not
spread to medial thighs

Adult type and quantity, spread to
medial thighs

Source: Data from Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications, 1962,



Sequence of Physiological Changes During Puberty in Females

Height Spurt
95-145yrs
Menarche L]
10-165
Breast SMR 23 4 5
8-13
Pubic Hair SMR | 2 3 4 b
g—-14

*An average female is represented: the range of ages within which some of the events may occur is given by
the figures placed directly below them.

source: Adapted from Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications; 1962. Reprinted with
permission. hitpJ/fwww.blackwell-synergy.com/




Sequence of Physiological Changes During Puberty in Males

Height Spurt

105-16.0 135-175
FPenis

105-1456 1256-165
Testes

95-135 135-170
Pubic Hair SMR 2 3 4 :
a-14 135-17.0

I | | | | | | | | I
8 G 10 11 12 13 14 15 16 17
Age (yrs)

An average male is represented: the range of ages within which each event charted may begin and end is
given by the figures placed directly below its start and finish.

Source: Adapted from Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications; 1962. Reprinted with
permission. hitp./fwww blackwell-synergy. com/




Sexual Maturity Rating

GIRLS

Breast Development Pubkic Hair Growth

Prepubertal; nipple elevation only Prepubertal; no pubic hair

Small, raised breast bud Sparse growth of hair along labia

Gieneral enlargement of raising of breast and Pigmentation, coarsening and
areola curling, with an increase in amount

Further enlargement with projection of aresola and Hair resembles adult type, but not
nipple as secondary mound spread to medial thighs

. adult contour, with areocla in same contour Adult type and quantity, spread to
as breast, and only nipple projecting medial thighs

Sequence of Physiological Changes During Puberty in Females

Height Spurt

Menarche

Breast

FPubic Hair

1=
Age (yrs)

AN average female is represented: the range of ages within which some of the events may occur is given by
the figures placed directly below therm.

Source. Adapted from Tanner J. Growth at adolescence. Oxitord: Blackwell Scientific Publications, 1962. Reprinted with
permission. hittp Afwww blackwell-synengy . cormy’




BOYS

Genital Development Pubic Hair Growth

Prepubertal; no change in size or proportion of Prepubertal; no pubic hair
testes, scrotum and penis from early childhood

Enlargement of scrotum and testes; reddening Sparse growth of hair at base of
and change in texture in skin of scrotum; little or penis
no penis enlargement

Increase first in length then width of penis; growth Darkening, coarsening and
of testes and scrotum curling, increase in amount

Enlargement of penis with growth in breadth and Hair resembles adult type, but not
development of glands; further growth of testes spread to medial thighs
and scrotum, darkening of scrotal skin

Adult size and shape genitalia Adult type and quantity, spread to
medial thighs

Height Spurt

13565 —-17.5

105 — 145 125 - 16.5

Testes |
5 135 —-17.0

|2
|4

Pubic Hair

| |
12 13 14
Age (yrs)

An average male is represented: the range of ages within which each event charted may begin and end is
given by the figures placed directly below its start and finish.

Source: Adapted from Tanner JM_. Growth at adolescence. Oxford: Blackwell Scientific Publications; 1962, Reprinted with
permission. http./fweww . blackwell-synergy . comy




Delayed puberty

Puberty is considered to be delayed if the onset of the
physical features of sexual maturation has not occurred
by a chronological age that is 2.5 standard deviations
(5D) abowe the national average. In the UK, this is by the
age of 14 in boys and 13 in girls. Genetic factors have a
major influence in determining the timing of the onset
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- 20.22 Causes of delayed puberty and
hypogonadism

Constitutional delay

Hypogonadotrophic hypogonadism

+ Structural hypothalamic/pituitary disease (see Box 20.59,
p. 787)

* Functional gonadotrophin deficiency
Chronic systemic illness (e.g. asthma, malabsorption,
coeliac disease, cystic fibrosis, renal failure)
Psychological stress
Anorexia nemosa
Excessive physical exercise
Hyperprolactinaemia
Other endocrine disease (e.g. Cushing’s syndrome,
primary hypothyroadism)
* |solated gonadofrophin deficiency (Kallmann’s syndrome}
Hypergonadotrophic hypogonadism
+ Apguired gonadal damage
Chemotherapy/radictherapy to gonads
Trauma‘surgery fo gonads
Autoimmuone gonadal failure
Mumps orchitis
Tuberculosis
Haemochromatosis
* Developmentalcongenital gonadal disorders
Steroid biosynthetic defecis
Anorchidism/cryptorchidism in males
Klinefelier's syndrome (47XXY, male phenoiype}
Tumer’s syndrome (45X0, female phenctype)

Anorchidism: congenital absence of one or both testes
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Diabitis Insipidis
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. 20.65 Causes of diabetes insipidus

Cranial

Structural hypothalamic or high stalk lesion

¢ See Box 20.59
Idiopathic
Genetic defect

* Dominant (AVP gene mutation)

* Recessive (DIDMOAD syndrome — association of diabetes
insipidus with diabetes mellitus, optic atrophy, deafness)

Nephrogenic

Genetic defect
e /2 receptor mutation
e Agquaporin-2 mutation

Metabolic abnormality
¢ Hypokalaemia

Drug therapy

e Lithium
Poisoning

¢ Heavy metals

Chronic kidney disease
e Polycystic kidney disease
* Sickle-cell anaemia

« (Cystinosis

e Hypercalcaemia

« [Demeclocycline

 [nfiltrative disease




20.59 Causes of anterior pituitary hormone

deficiency
Structural
* Primary pituitary tumour  Chordoma
Adenoma* * Germinoma (pinealoma)
Carcinoma (exceptionally * Arachnoid cyst
rare) » Rathke's cleft cyst
* Craniopharyngioma* * Haemorrhage (apoplexy)

* Meningioma*

* Secondary tumour
(including leukaemia and
lymphoma)

Inflammatory/infiltrative

* Sarcoidosis

* |nfections, e.g. pituitary
abscess, tuberculosis,
syphilis, encephalitis

Congenital deficiencies

Lymphocytic hypophysitis
Haemochromatosis
Langerhans cell
histiocytosis

* GnRH (Kallmann’s
syndrome)* —
gonadotrophin-releasing
hormone

* GHRH* — growth
hormone-releasing
hormone

Functional™

TRH — thyrotrophin-
releasing hormone
CRH — corticotrophin-
releasing hormone

e Chronic systemic illness
* Anorexia nervosa

Dther

Excessive exercise

» Head injury*
e (Para)sellar surgery*
» (Para)sellar radiotherapy*

Post-partum necrosis
(Sheehan’s syndrome)
Opiate analgesia

*The most common causes of pituitary hormone deficiency.




. 20.66 How and when to do a water

l‘ ‘ deprivation test

Use

To establish a diagnosis of diabetes insipidus and to
differentiate cranial from nephrogenic causes

Protocol

-

-

No coffee, tea or smoking on the test day

Free fluids until 0730 hrs on the moming of the test, but
discourage patients from ‘stocking up’ with extra fluid in
anticipation of fluid deprivation

No fluids from 0730 hrs

Attend at 0830 hrs for body weight, plasma and urine
osmolality

Record body weight, urine volume, urine and plasma
osmolality and thirst score on a visual analogue scale every
2 hrs for up to 8 hrs

Stop the test if the patient loses 3% of body weight

If plasma osmolality reaches = 300 m0Osm/kg and urine
osmolality < 600 mOsm/kg, then administer DDAVP (see text)
2 ug IM

Interpretation

-

-

-

Diabetes insipidus is confirmed by a plasma osmolality

= 300 mOsm/kg with a urine osmolality < 600 mOsm/kg
Cranial diabetes insipidus is confirmed if urine osmolality
rises by at least 50% after DDAVP

Nephrogenic diabetes insipidus is confirmed if DDAVP does
not concentrate the urine

Primary polydipsia is suggested by low plasma osmolality at
the start of the test

\
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Syndrome of Inappropriate
Secretion of Antiduretic
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