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Aims/Objectives

By the end of this session, you should be able to...
Describe what delayed puberty is

Explain the physiology of normal onset of puberty and its
clinical picture

Recognize the differences between the two forms of organic
delayed puberty

Discuss the investigations that are needed to aid diagnosis of
delayed puberty



Describe What Delayed Puberty Is



Definition
Defined as the lack of any pubertal signs by the age of:
13 years in girls

14 years in boys

Boys = Absence of testicular enlargement (<4mls) by 14 years
Girls = Absence of breast budding by 13 years

More common in boys



Explain The Physiology of Normal
Onset of Puberty And Its Clinical
Picture



Physiology — Normal Puberty
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Characteristics: Characteristics:
« Penis and scrotum grow « Breasts develop and mature
« Facial hair grows « Hips broaden
« Larynx elongates, lowering voice « Pubic hair grows
« Shoulders broaden
« Body, armpit, and pubic hair grow
« Musculature increases body-wide




Physiology - Normal pubertal
development

Boys —
First sign of puberty is increase in the size of the testes
Followed by penile and scrotal changes

Testicular size is documented as a measurement of testicular
volume using the Prader orchidometer.

Volume of 4 mL defines the onset of puberty

Axillary hair/voice/increase in growth velocity only occur in
mid to late puberty

Growth spurt at Tanner Stage 3-4
Facial hair does not appear until late puberty



Physiology - Normal pubertal
development

Age in years
9 10 11 12 13 14 15 16 17 18

Growth of scrotum and testes
Change in voice
Lengthening of penis
Growth of pubic hair
Growth spurt
Change in body shape

Growth of underarm, facial hair

Boys




Physiology - Normal pubertal
development

Girls -
First sign of puberty is breast development

Pubic and axillary hair, acne, and body odour develop as a
result of androgens secreted from the adrenal gland

Peak growth spurt occurs in Tanner stage 2-3
Menarche occurs at Tanner stage 4 breast development



Physiology - Normal pubertal

development

Age in years
10 11 12 13 14 15

16

17

Girls

Budding breasts
Growth of pubic hair

Growth spurt
First period (menarche)
Growth of underarm hair
Change in body shape

Adult breast size




Tanner  Male genital
stage appearance

Male genital
description

Testicular volume <3ml

Testicular volume <3ml,
change in texture to
scrotal skin

Increase in size of penis
with further testicular
enlargement

Further enlargment of
penis and testicles with
development of
glans penis

Adult size and shape

<] = =) =

Examination

Female
pubic hair Pubic hair Breast appearance
appearance description
Sparse growth chiefly
along the labia/base
of penis
Darker, coarser, more
curled hair \
Adult type hair over a
smaller area
Spread to the medial
surface of the thighs o ©

Breast description

Elevation of papilla only

Breast bud stage

Enlargement of
breast and areola

Projection of the areola
and papilla

Recession of the areola to
the contour of the breast,
projection of papilla only



Examination

Completion of puberty

/

N

Onset of puberty

-

Voice breaking
Increase in growth velocity



Recognize The Differences
Between The Two Forms Of
Organic Delayed Puberty



Causes

Functional:
e Constitutional delay

* Underlying chronic disease e.g. CF, Coeliac, IBD, Poorly controlled
T1DM

e Malnutrition e.g. Anorexia
* Excessive exercise

Due to physiological delay in HPG axis activation without
associated pathology

Often familial, most common in boys

Associated with short stature that is appropriate for the
skeletal age



Causes

* QOrganic:
* Hypogonadotrophic Hypogonadism -
* Due to lack of serum gonadotrophin production

 Hypergonadotrophic Hypogonadism -

* Due to gonadal insufficiency with elevated gonadotrophins



Hypogonadotrophic Hypogonadism

Problem
here

| ——

Either will cause low
LH+FSH

!

This will not
distinguish between
Hypogonadotrophic
Hypogonadism and

functional causes

Testis

Lack of sex steroid production



Hypogonadotrophic Hypogonadism

* Hypogonadism due to problems with either the hypothalamus
or pituitary gland - affecting the (HPG axis)

* Hypothalamic disorders = result from a deficiency in the
release of gonadotropic releasing hormone (GnRH)

* Pituitary gland disorders = due to a deficiency in the release of
gonadotropins from the anterior pituitary



Hypergonadotrophic Hypogonadism

Elevated gonadotropin levels
An attempt of compensation
by the body

Problem

Ovary
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Lack of sex steroid production



Hypergonadotrophic Hypogonadism

* Hypogonadism due to an impaired response of the gonads to
the gonadotropins (FSH and LH)

* This results in:
* A lack of sex steroid production
* Elevated gonadotropin levels (as an attempt of compensation by the body)

* Caused by:

* Congenital —

* Chromosomal abnormalities (resulting in gonadal dysgenesis) - Turner's
syndrome, Klinefelter's syndrome

* Gonadotropin resistance - Leydig cell hypoplasia (or insensitivity to LH) in
males, FSH insensitivity in females

e Acquired - (due to damage to/dysfunction of the gonads)

* Torsion, orchitis, premature ovarian failure, trauma, surgery, STls, drugs
(e.g., antiandrogens, opioids, alcohol)



Discuss The Investigations That
Are Needed To Aid Diagnosis Of
Delayed Puberty



Invest

igations

DELAYED PUBERTY

Girls: no breast development by 13 years
Bays: tasticular development <4 mL by 14 years

l

Investigations

Bone age
LH, F5H concenirations

Bassling bloods (full blood count, renal, liver and thyroid function, bone profile, coaliac screen)

/ Low LH, FSH \

| Pubertal pragression with tima or after short course of sex steroid? |

-

Usually pubertal prograssion after
undarlying problem is addressed or
treatment is maximised

No l

|

High FSH, LH

Constitutional
delay in growth
and puberty

= Family history
= |diopathic

Hypogonadotrophic hypogonadism

Further investigations to consider

Karyotype, cranial imaging, dynamic andocring flasts
tar growth hormaone and cortisal levels, specific
molecular genetic tests

= |diopathic hypogonadotrophic hypogonadism
= Infracranial disorders
a.g. craniopharyngioma, acquired disorders,
cangenital abnormalities, prolactinoma
= Congenital gonadotrophic deficiency
a.g. managanatic mutations (GnAH1, GnAHR,
Kiss1R, Kiss1, TAC3 neurckinin B, TACR3)
Kallmann syndrame (KAL1, FGFB, FGR1,

Functional Delay

= Physical conditions
e.g .isclated growth hormons
deficiancy, hypothyroidism,
asthma, coeliac disease,
inflammatory bowel disease,
chranic ranal failura,
cyslic fibrosis
= Malnutrition
.. anoraxia nanosa,
poverty and starvation
=  Ower fraining
&.q. athletes, gymnasis

PROK2, PROKRZ2)
adrenal hypoplasia congenital (DAX-1)
= Multipla pituitary hormaone deficiencias (HESXT,
PROP1, S0X2, 50X3, LHX3, LHX4)
= Ganalic syndromeas
&.g. Prader-Willi, Laurence-Moon, Bardet-Bied|
= Parmanent damage secondary to chronic disease
a.g. Iren deposition from transfusion-
dependent haesmoglobinopathies

Hypergonadotrophic hypogonadism

Further investigations to consider
Karyotype, hCG test, iron studies, sweat
sodium test, plasma galactose, specific
molacular ganatic tests

* Abnormal sex chromosome
&.9. Turner syndrame,
Klinafeltar Syndrome
* Damage to gonads
&.q. trauma, torsian,
mumps architis,
radiatherapy, chemotherapy
galactosaamia,
iron depaosition,
cystic fibrosis
=  Anorchia or cryptorchidism
+ Disorder of sexual davelopmeant
a.g- gonadal dysgeneasis
androgen insansitivity syndrome




Treatment

Boys:
Testosterone monthly IM injection — dose of Testosterone
increases every 6 months

50mg (i.e., 0.2ml of the 250mg/ml) — Monthly IM injection —
increase by 25mg every 6 months up to highest of 150mg

Girls:
Oestrogen patches —size of patch increases every 6 months
% patch 3 days a week initially



Any Questions?



Aims/Objectives

By the end of this session, you can now ...
Describe what delayed puberty is

Explain the physiology of normal onset of puberty and it’s
clinical picture

Recognize the differences between the two forms of organic
delayed puberty

Discuss the investigations that are needed to aid diagnosis of
delayed puberty
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