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Undifferentiated Internal Genitalia

Requires: =\ — Gonad
Al (not part of internal genitalia)
: narogens
Miillerian

Inhibiting Factor —— Miillerian

All substances
are produced

by the testes. Wolffian
Duct



~ Differentiated of Male /Female//

Internal Genitalia

(not part of internal
genitalia)

= Miillerian

7
Wolffian
Duct

(not part of internal

genitalia) U

Undifferentiated Development of Male Differentiated of Female
Internal Genitalia Internal Genitalia Internal Genitalia




Female

estrogen;
progesterone;
+ ovulation;

+ corpus Lut.

Male

testosterone

+ gametes;
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Polycystic ovarian Pituitary

syndrome gonadotrophinoma
Granulosa cell
fumour
Leydig cell tumour
Teratoma
Hormone Menocpause Hypopituitarism
deficiency Hypogonadism Kallmann's
{see Box 20 .22) syndrome Gsolated
Turner's syndrome GnRH deficiency)
Klinefelier's Severe sysiemic
syndrome iliness, including
anorexia Nervosa
Hormone idiopathic hirsutism
hypersensitivity
Hormone Androgen resistance syndromes
resistance Compiete {"testicular feminisation’)
Partial (Reifensiein’s syndrome}
Soe-reductase type 2 deficiency
Non-functioning Cwvaran cysts
tumours Carcinoma
Teratoma

Seminoma







Tanner Staging U Bd=50 L
Sexual Maturation Rating (SMR)
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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

13
Age (ywrs)

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 www 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




> — GIRLS Sexual Maturitv Rating

Breast Development
1 Prepubertal; nipple elevation only
2 3mall, 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



BOYS Sexual Maturity Ratin

Genital Development

FPrepubertal; 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 Rating

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

Pigmentation, 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
8.5-145vyrs
Menarche []
10- 165
Breast SMR 21 4 5
B—-13
Pubic Hair SMR |2 3 4 5
g—14

8 g 10 11 12 13 14 15 16 17
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 them.

source: Adapted from Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications; 1962. Reprinted with
permission. httpJ/hwww 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/




Delayed puberty
Puberty is considered to be delayed if the onset of the

by a chronological age that is 2.5 standard deviations
(SD) above 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

physical features of sexual maturation has not occurred =S

Molm in boys the most common cause is conséitutional
delay, whereas in girls there is invanably an underlying
structural or functional cause.

* Psychological effects: whatever the underlying causs,
delayed puberty is often associated with substantial

psychological distress.

* Investigations: a karyotype should be performed in all

adolescents with hypergonadotrophic hypogonadism, to
exciude Tumer's and Klinefeiter's syndromes, unless there is
an obvious precipitating cause.

* Medical induction of puberty: # this is being considered, it

needs to be managed carefully and be camied out in a
controlied fashion, to avoid premature fusion of the

epiphyses.
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Braunstein G, Testes, in Greenspan’s Basic And Clinical Endocrinology.
othEdition, LANGE, 2011.
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|diopathic

Physiological

Drug-induced

* (imefidine

* Digoxin

o Anti-androgens (cyproterone acetate, spironolactone)
+ Some exogenous anabolic steroids (diethylstlbestrol)
+ Cannabis

Hypogonadism (see Box 20.22)
Androgen resistance syndromes

Oestrogen excess

o Liver failure (impaired steroid metabolism)

* (lestrogen-secreting tumour (for example, of testis)
* hCG-secreting tumour (for example, of testis or lung)
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’ . 17.8 Causes of erectile dysfunction

With reduced libido

* Hypogonadism
* Depression

With intact libido

e Psychological problems, including anxiety

e Vascular insufficiency (atheroma)

» Neuropathic causes (diabetes mellitus, alcohol excess,
multiple sclerosis)

e Drugs (B-blockers, thiazide diuretics)

Opbaans 9 O 538SY 63 g 15 AN 4y oY) (e






