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Table 1. Clinical classification of AIS phenotype according to
Quigley et al, 1995.25
Type
of AIS

External
genitalia

CAIS

Normal
female

PAIS

MAIS

Clinical characteristics

Female phenotype with absence
of pubic or axillary hair at puberty
(Grade 7).

Predominantly Normal female genital phenotype;
androgen-dependent pubic and/or
female
axillary hair at puberty (Grade 6).
phenotype
Essentially female phenotype; separate urethral and vagina orifices; mild
clitoromegaly or small degree of
posterior labial fusion (Grade 5).
Severely limited masculinization;
Ambiguous
phallic structure intermediate bephenotype
tween clitoris and penis; urogenital
sinus with perineal orifice and labioscrotal folds (Grade 4).
Predominantly Predominantly male phenotype;
perineal hypospadias; small penis;
male
cryptorchidism and/or bifid scrotum
phenotype
(Grade 3).
Mildly defective fetal masculinization; isolated hypospadias and/or
micropenis (Grade 2).
Normal male

Infertility with azoospermia; reduced
virilization at puberty (Grade1).

can be partially or fully developed, depending on
the biochemical phenotype of the AR, while testes
are more frequently found undescended (in the
inguinal region or in scrotum/labia majora).50 At
puberty, elevated luteinizing hormone, testosterone
and estradiol levels are observed, but in general, the
degree of undervirilization is less as compared with
individuals with CAIS.13,51 Affected subjects usually
develop gynecomastia with no significant increase
in the size of phallus. The testes have a reduced
number of germ cells with consequent azoospermia
and they may later on, at puberty, develop in situ
carcinoma.50
Mild Androgen Insensitivity Syndrome (MAIS)
MAIS is the phenotype at the other extreme to
CAIS. Genitalia may be underdeveloped for a male
or there may be simple coronal hypospadias or a
prominent midline raphe of the scrotum.50 At puberty,

MAIS takes two phenotypic forms, both presenting
with various degrees of gynecomastia, high-pitched
voice, sparse sexual hair and impotence. In one form of
MAIS, spermatogenesis and fertility are impaired,53,54
while in another spermatogenesis is normal or sufficient to preserve fertility.52,55 Although experience
with MAIS families is limited, they appear to harbor
relatively little phenotypic disparity.
Subjects with MAIS AR mutations may have lower
ejaculate volume, higher testosterone levels, higher
oestradiol levels and higher androgen sensitivity
index. However, the ranges for these variables are
highly overlapping between men with and without
AR gene mutations.56,57
AR defects in other conditions
A polymorphism involving the CAG triplet repeat
expansion of the AR gene, coding for a polyglutamine
(PolyQ) tract in the N-terminal transactivation domain of the AR protein, has been involved in certain
endocrine and neurological disorders. In the endocrine disorders, the PolyQ size has been proposed
as being associated with male infertility, hirsutism
and cryptorchidism.58 The molecular mechanisms of
these alterations are thought to involve a modulation
of AR transcriptional competence, which inversely
correlates with the PolyQ length.
Among neurological disorders, an expanded CAG
repeat (greater than 35-40 contiguous glutamines) is
linked to a rare inherited X-linked neurodegenerative disease, Spinal and Bulbar Muscular Atrophy
(SBMA) or Kennedy’s disease.11,59 Kennedy’s disease
is a chronic, progressive neuromuscular disorder
characterized by proximal muscle weakness, atrophy
and fasciculation. Affected males may show signs
of androgen insensitivity, including gynaecomastia,
reduced fertility and testicular atrophy. The principal
pathological manifestation of SBMA is the loss of
motor neurons in the spinal cord and brainstem.60
CAG repeat length (PolyQ) in the AR gene is
also correlated with tumors of classical androgen
target tissues, influencing the age at diagnosis, the
total risk, the recurrence after surgery and the aggressive growth.61 In the prostate, where androgens
exert a mitogenic effect, the cancer risk increases with
decreasing PolyQ repeat length. In the breast, where

