Abnormal Sexual Differentiation
Male pseudohermaphrodite    = feminized 46 XY
Female pseudohermaphrodite = masculinized 46 XX

(Raymond removed image of gonad differentiation.)




         Testosterone



DHT (the main masculinizing hormone)
Complete Gonadal Dysgenesis or “Swyer’s Syndrome”

These XY individuals have no bipotential gonad to begin with.  No gonadal hormones are produced.
Without androgen production, Wolffian ducts regress.

Without MIF production, Mullerian ducts develop.

External genitalia and internal genitalia are like perfectly normal females!  So female genitalia 
can be considered the “default” developmental program.

There are no sex hormones, however, so puberty does not occur.

Because they have functioning androgen receptors and the adrenal glands make some testosterone, 
these patients do develop sexual hair.

If these patients are given oral contraceptives at puberty, they will go through normal female puberty.


These XY individuals can even get pregnant, if given the proper hormones.

Partial Gonadal Dysgenesis

These XY individuals have partial development of the testes.

They have limited androgen production, so their Wolffian ducts partially regress.

They have limited MIF production, so their Mullerian ducts partially regress.

These patients have ambiguous genitalia because they are truly part male and part female.

Complete Androgen Insensitivity Syndrome (CAIS)
There is only one androgen receptor in the body.  People with CAIS lack this androgen receptor.

These XY individuals have testes that develop normally, secreting androgens and Mullerian 
Inhibiting Factor (MIF).

Without androgen receptors, the Wolffian ducts regress.

Because there’s also MIF, the Mullerian ducts regress.

External genitalia are like perfectly normal females, but have internal testes and no uterus.
At puberty they develop like normal females (breasts, hips) because some of their testosterone 
(which is surging in puberty) is converted to estrogen.  


But they have no menses, because there is no uterus.
These patients have no sexual hair, because sexual hair requires androgen stimulation for growth.
	Normal testes (never descend)

	Androgens produced, but no receptors

	MIF produced

	Wolffian ducts regress

	Mullerian ducts regress

	Appear to be normal females

	Feminizing puberty at birth, without menses or sexual hair


Partial Androgen Insensitivity Syndrome (PAIS)
These XY individuals have testes that develop normally, secreting androgens and Mullerian 
Inhibiting Factor (MIF).
With partial androgen receptor functionality, Wolffian ducts partially regress.

Because there’s also MIF, Mullerian ducts completely regress.

These patients have ambiguous genitalia because they are only partially masculinized.
At puberty they may have many different problems.
3/4 of people with PAIS identify themselves as their sex of rearing.  1/4 do not.

Gender Issues

Gender Identity = fundamental sense of belonging to one sex.

Gender Role = behavior designated as masculine or feminine.

Both Gender Role and Gender identity are established in early childhood.

Congenital Adrenal Hyperplasia  (overmasculinized females)

CAH is due to a deficiency of 21-hydroxylase (21-OH), which normally converts cholesterol to 
cortisol (signalled by ACTH) or to aldosteronse (signalled by angiotensin II).
When 21-OH is deficient, cortisol cannot be formed and instead androgens accumulate.

Patients with CAH can become pregnant, because they have all the normal female anatomy.
(Raymond removed image of effect of 21-OH deficiency.)
Simple Virilizing CAH

This is caused by an incomplete 21-hydroxylase deficiency.
Cortisol and aldosterone are approximately normal.

But there are also increased androgens, so females have menstrual irregularities and hirsutism.
Salt-Losing CAH

This is caused by a complete 21-hydroxylase deficiency.
There is major androgen accumulation.

No cortisol 
 ( hypoglycemia

No aldosterone ( salt and water wasting









5 α-reductase














