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Context: Choosing the sex of rearing of an XY neonate with a major
sexual ambiguity and a mutated androgen receptor remains one of the
more difficult questions of neonatal endocrinology. A direct conse-
quence of this choice is the accomplishment of sexual function in
adulthood. There is very limited knowledge of the sexual performance
of patients with partial androgen insensitivity syndrome.

Objective: The objective of this study is to describe physical acts of
sexuality in partial androgen insensitivity syndrome patients reared
as males.

Design: We were able to obtain factual information regarding the
sexual activity of 15 adult patients who had been reared as males and

followed at our institution since birth. We evaluated their sexual
performance using two validated questionnaires (Golombok-Rust In-
ventory of Sexual Satisfaction and International Index of Erectile
Dysfunction).

Results: We documented a major impairment of all parameters of
sexual activity.

Conclusion: This long-term insight into the consequences of male
sex assignment will have to be balanced by a study of the conse-
quences of female sex assignment. (J Clin Endocrinol Metab 91:
3310–3315, 2006)

IN XY NEONATES having mutations of the androgen re-
ceptor (AR) gene, partial androgen insensitivity syn-

drome (PAIS) encompasses a wide spectrum of masculin-
ization defects ranging from minimal virilization
(clitoromegaly) to perineo-scrotal hypospadias (1, 2). The
more frequent phenotype is a very small penis with posterior
hypospadias and none, one, or two testes palpated in the
scrotum. The phenotype of PAIS can be estimated using an
external masculinization score (EMS) ranging from 1–6. The
calculation of the score is based upon the site of uretral
opening, the severity of the micropenis, the degree of scrotal
fusion, and the position of the gonads (3). In most reported
series of patients, sex assignment is balanced between male
and female with 35–67% of PAIS neonates reared as males,
a varying choice that reflects the absence of consensus of
pediatric endocrinologists on established criteria (4–6).

Hormonal, physical, and sexual development of PAIS pa-
tients has been carefully studied during infancy, childhood,
and puberty (3, 4, 7, 8). In contrast, there are few reports
regarding the facts of life in male or female adults with PAIS.
The phenotypes of only 21 adult PAIS patients with mutated
AR reared as males were reported in medical surveys pub-
lished from 1993–2005, but with a limited description of their
sexual life (9–19). Male infertility is considered by all authors
to be almost constant (6, 10–13, 16, 18, 19). Whether or not

the assigned sex proves to be the best choice in a neonate with
PAIS thus remains very difficult to know. We suspect this
ignorance to be detrimental to the quality of the medical
decision regarding the sex of rearing. In the present study, we
investigated 15 well-characterized PAIS patients with AR
gene mutations, who were followed from birth to adoles-
cence in our institution, then were carefully interviewed
during adulthood. Our aim was to provide detailed infor-
mation about the sexual acts that are usual in young adult
males affected by PAIS. This information could help physi-
cians and parents to decide which sex should be assigned to
a child born with PAIS. However, it should be balanced by
information obtained in adult PAIS patients reared as fe-
males. This study is under way. Sexual activity is obviously
difficult to evaluate in PAIS male patients, largely because
sexual acts have almost exclusively been characterized in
males with normal genital anatomy (20–23). The main ob-
jective of the present report is simply to describe, as precisely
as possible, the nature, frequency, and self-estimated quality
of sexual activity in adult males with PAIS, without attempt-
ing to make any conclusion regarding their psycho-sexual or
psycho-affective life.

Subjects and Methods
Subjects

We reviewed the files of 45 XY neonates with PAIS and mutations of
the AR. All were initially referred to our clinic, the Pediatric Endocri-
nology Department of Paris V University in Saint Vincent de Paul
Hospital, and were then followed at our institution. Twenty-eight of
them (62%) were reared as males, and we were able to trace 22 of these
in adult life. When they were informed of the sexual nature of the
information we sought, 7 of 22 (31%) declined participation and 15
agreed to participate. Their ages ranged from 16–43 yr (median 24.3).
External genitalia and gynecomastia were evaluated independently by
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a pediatric endocrinologist and a urological surgeon. Penile length was
measured in neonatal and adult ages. The EMS was calculated according
to Ahmed et al. (3). A score of 12 occurs with normal male genitalia. All
patients had reconstructive surgery of the hypospadias. Seventeen XY
neonates with PAIS and mutations of AR were reared as females, but we
were able to track only nine. We will study these nine in a separate
analysis.

Evaluation of sexual activity at adult age

We used two questionnaires. One is the Golombok-Rust Inventory of
Sexual Satisfaction (GRISS) for males, a multidimensional sexual func-
tion questionnaire designed to assess the existence and severity of sexual
problems (20). The GRISS has been validated in European males (20, 21).
It comprises 28 items that yield seven subscale scores for erection,
ejaculation, sensuality, avoidance, satisfaction, frequency, and commu-
nication, which allows a breakdown of specific areas of sexual dysfunc-
tion. Scores on each of the GRISS subscales range from 1–9, such that
scores of 1–4 reflect normal sexual functioning and scores of 5–9 indicate
increasing levels of sexual dysfunction.

The second questionnaire is the Simplified International Index of
Erectile Dysfunction (IIEF-5), a 15-item self-administered questionnaire
used to assess erectile function. Six questions are related to erectile
function, three to satisfaction with intercourse, two to orgasm, two to
sexual desire, and two to overall satisfaction. Each question gives a score
of 5 (22). We considered that the “premature ejaculation” subscale was
not appropriate to our patients since they had no intercourse. In addition
to the questionnaire approach, we used direct interviews with the pa-
tients, performed by C.B. and H.L.

The study protocol was approved by our Institutional Review Board
for medical bioethics. All patients provided written informed consent.

Hormone measurements and genotyping

Serum testosterone, gonadotropins, anti-Müllerian hormone, and in-
hibin B were measured with standard radioassays. Testosterone mea-
surements were performed on d 2–7, 30, 60, and 90 after birth and after
human chorionic gonadotropin stimulation (three im injections of 1500
U every other day) as well as in adulthood. The response of LH and FSH
to iv injection of GnRH (100 �g/m2) was evaluated on d 60 after birth.
Direct sequencing of the AR gene was performed after PCR using an
Applied Biosystems 373A sequencer and Taq dye terminator kit (Ap-
plied Biosystems, Foster City, CA) as described (23).

Statistical analysis

Data are reported as mean � sem. �2 tests were used to compare the
scores of the two questionnaires with the values in the normal reference
population of adult males. Statistical significance was defined as P �
0.05.

Results
Neonatal characteristics

All neonates had posterior hypospadias. Table 1 shows the
clinical, hormonal, and molecular characteristics of the stud-
ied patients at birth. Neonatal penile length averaged 16.3 �
5 mm (range 10–25 mm). Ten patients received 50 mg of im
testosterone enanthate three times per month during the first
months of life, which was associated with a nonsignificant
mean penile growth of 8 mm (range 5–10 mm). Four of 15
patients had scrotal testes, others had bilateral (six of 15) or
unilateral (five of 15) cryptorchidism. The EMS of Ahmed et
al. (3) averaged 2.8 (range 1–5) at birth, a value indicating
severe undermasculinization, and showed no correlation
with the AR genotype. Mean testosterone value was 3.1 � 1
ng/ml, between 1 and 4 months of life (range 1.8–6.7 ng/ml);
values were within the high normal range (8). Human cho-
rionic gonadotropin stimulation raised testosterone levels to
11.5 � 6 ng/ml (range 6.2–21.8 ng/ml). Basal LH was 4.8 �
1 U/liter and peaked at 15.6 � 2 IU/liter after GnRH stim-
ulation. A small vagina was found at neonatal cystography
in 11 of 15 patients (73%), with a mean length of 7.7 � 1.4 mm
(5–20 mm).

Characteristics in adult ages

Table 2 shows the clinical and hormonal characteristics of
the patients in adulthood. Penile length averaged 40.6 � 6
mm (range 30–50 mm), less than 5 sd values of the normal
mean (133 � 16 mm) of Caucasian males (24), with a diameter
not exceeding 15 mm. Adult penile length was related to
neonatal penile length, including the patients who received
testosterone therapy (r � 0.43, P � 0.05). Marked gyneco-
mastia occurred in 13 of 15 patients (87%) at a mean age of
13.7 � 1.1 yr, leading to mastectomy in all. Adult testosterone
level without treatment was 7.9 � 1 ng/ml (range 6.2–10.9
ng/ml), compared with normal values of 3.4–10 ng/ml.
Basal LH and FSH concentrations were 6.6 � 0.6 and 5.1 �
1.5 U/liter, and peaked at 30 � 7 and 14 � 5 IU/liter after
GnRH stimulation. Mean anti-Müllerian hormone and in-
hibin B were 173 � 61 pmol/liter and 95 � 25 pg/ml, re-

TABLE 1. Clinical and hormonal characteristics of the studied patients at birth without any treatment

Patient no. AR mutation Penile length (mm) Cryptorchidism EMS T (ng/ml)a Basal LH (IU/liter)

1 Leu547Phe 10 Bilateral 1 3.7 2.9
2 Gly568Trp 10 Unilateral 2.5 3.9 8.4
3 Tyr571His 20 Bilateral 3 4.2 4.3
4 Ser597Thr 10 Bilateral 1.5 NA NA
5 Arg607Gln 25 No 5 2.2 8.6
6 Ala645Asp 20 No 5 3.2 5.2
7 Pro671His 15 Unilateral 2.5 2.2 9
8 Tyr739Asp 15 Bilateral 1.5 3.1 3.2
9 Val746Met 15 Bilateral 2 4.4 4.6

10 Phe754Leu 25 No 5 1.8 2.5
11 Met780Ile 15 Unilateral 2.5 6.7 3.1
12 Arg788Ser 20 No 5 2.9 1.1
13 His885Tyr 20 Unilateral 3 2.8 5.2
14 Ser888Ser 15 Unilateral 2 2.1 4.8
15 Ser888Ser 10 Bilateral 1 NA NA

NA, Not available; T, testosterone.
a To convert to SI units, multiply by 3.46.
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spectively, compared with normal range values of 11–84
pmol/liter and 135–150 pg/ml.

Four of 15 patients (27%) received im testosterone enan-
thate therapy without any significant or detectable effect. At
time of study, 10 of 15 patients (67%) knew the PAIS diag-
nosis enough to understand the consequences of their dis-
ease. Five of 15 patients (33%) thought they had simple
hypospadias.

Description of sexual acts

Although none of the participants ever attempted penile-
vaginal intercourse, many had sexual activities. This is to be
kept in mind to follow the scores evaluating sexual acts. The
sexual function scores of the participants for each GRISS
subscale are shown in Fig. 1. All men had one or more
subscale scores reflecting sexual problems (score of 5 or
above). The most prevalent areas of difficulty were noncom-
munication (15 of 15, 100%), avoidance (15 of 15, 100%),
dissatisfaction with sexual acts (13 of 15, 86%), infrequency
(13 of 15, 86%), and impotence (12 of 15, 80%). Differences
with the normal population were highly significant for each
score (P � 0.001).

Responses to the IIEF-5 questionnaire revealed that the
patients with PAIS reared as males had grossly abnormal
values (P � 0.001 vs. a normal population) (Fig. 2). Mean
erectile function score (six questions with a maximal score of
5 for each) was 10 of 30 (moderate erectile dysfunction). The
score of satisfaction with intercourse (three questions with a
maximal score of 5 for each) was 0 of 15, reflecting the general
absence of intercourse. The mean orgasmic function (two
questions with a maximal score of 5 for each) score was 3 of
10 (severe dysfunction). The score of sexual desire was 4 of
10 (mild to moderate dysfunction). Mean overall satisfaction
was 3 of 10 (severe sexual dysfunction).

During more personalized interviews, all participants
identified their external appearance as male and reported a

TABLE 2. Clinical and hormonal characteristics of the studied
patients in adulthood

Patient
no.

Age
(yr)

Penile
length
(mm)

Testosterone
(ng/ml)a

Basal LH
(IU/liter)

Testosterone
treatment

1 19.5 45 6.6 8.5 No
2 16.1 40 7.5 5.2 No
3 22.2 50 9.5 8.5 No
4 43 30 6.7 5.8 Yes
5 22.3 50 6.2 5.1 Yes
6 17.1 45 8.2 4.6 Yes
7 23.4 40 7.3 7.4 No
8 16 40 6.2 3.2 No
9 18.6 35 7.8 8.3 No

10 24 35 7.2 6 No
11 34.8 35 7.2 6.5 No
12 25.6 45 7.6 7.4 No
13 26 45 10.9 4 No
14 17.2 40 9.4 7.8 Yes
15 38.5 35 11 11 No
a To convert to SI units, multiply by 3.46.

FIG. 1. Scores of sexual function in the 15 studied patients according to GRISS questionnaire. Graphs show the distribution of scores (from
1 to 9 on the x-axis) for each GRISS subscale, with the number of patients (y-axis) above each score. Note that ordinate scale is different for
“avoidance” due to the large number of patients in the same defective situation. Normal scores range from 1–4 (shaded area) and abnormal
scores are 5–9.
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male heterosexual orientation. Complementary information
regarding masturbation and oral sex were obtained from 14
of 15 participants (Table 3). One patient was married. None
of the others has a partner established for life. After discus-
sion with the patients, and because none of them was willing
to father, a very rare possibility in the literature (16, 18), we
did not feel entitled to propose seminal fluid analysis for the
only purpose of clinical research.

Discussion

Because many neonate endocrinologists may not be fully
aware of consequences of PAIS in adult life, we think it has
become mandatory to assess the sexual phenotype and func-
tion of adult patients to improve our knowledge about the
lifelong problems of intersex patients. When designing this
study, we considered that the identification of an AR gene
mutation was a prerequisite for the diagnosis of PAIS, since
other XY intersex syndromes without androgen insensitivity
can result in phenocopy of PAIS (25), but may not have
comparable effects on sexuality. Several studies in the liter-
ature reported adult male phenotypes in patients born with
ambiguous genitalia and PAIS. We found that no more than
21 such cases were analyzed, with information about sexu-
ality only available in seven patients. Data were scarce and

no details were given. Four of seven patients were simply
said to have “an active sexual life” (Table 4). In contrast, the
current evaluation shows poor anatomical and functional
results in all studied PAIS reared as males. From all infor-
mation given by the interviewed patients, it appeared that
the severely reduced penis size had a major negative impact
upon their self-confidence for engaging in sexual acts with a
partner. From late childhood to end of adolescence, a period
of active sexual concerns in boys, penile length remained
smaller than 50 mm in all studied patients, which impaired
the initiation of sexual experiences in 14 of 15 patients. In the
studied adults, penile length remained extremely small, with
a markedly reduced erectile capacity. However, this does not
mean that phallus size is solely responsible for the limitation
of sexual acts. Despite obvious anatomical limitations, the
mechanisms of sexual dysfunction in the studied patients
remain unclear. It will be important in this respect to study
patients without AR mutations born with micropenis or hy-
pospadias to determine whether the deficient sexual function
that we observed is the result of an abnormal phallus and
androgen resistance or just an abnormal phallus. According
to the results of the two specialized questionnaires, sexual
acts were extremely limited in both frequency and nature, in
all participants. We are conscious that our observations are
limited to considerations of facts and acts and do not reflect
all aspects of sexuality in their complexity. A weakness of the
present observations is that we assessed sexual function only
at a single point in time, and that longitudinal studies would
give a more accurate assessment of adulthood sexuality.

On the other hand, it is very likely that general “Quality
of Life” questionnaires that are more and more used in med-
ical studies do not have the psychological finesse and the
degree of sensitivity that are necessary to detect specific
difficulties with respect to sexual life. In addition, these de-
clarative questionnaires are opened to a previsible source of
bias, the underestimation of sexual deficiencies, leading to
the conclusion questionable to us that intersex patients have
a nearly normal quality of life (26). The relationship between
sexual satisfaction and sexual dysfunction has recently been
explored using the IIEF questionnaire with reference to nor-

FIG. 2. Scores of sexual function in the 15 studied patients according to the simplified IIEF-5 questionnaire. Graphs show the distribution of
scores for each IIEF-5 subscale. Scores ranging from 1–5 have been ordered on the x-axis to keep the same orientation (defects rightward) as
Fig. 1. Dysfunction was classified into five categories based on the following scores: severe (5–7), moderate (8–11), mild to moderate (12–16),
mild (17–21).

TABLE 3. Main information derived from personalized interviews

No. of
patients

Frequency score for
those who have

sexual acts

Masturbation
Self 5/14 1-2-3-3-3
Partner 0/14

Oral sex
Receiver 2/14 2-3
Donor 4/14 2-2-3-3

These criteria intended to bridge the gap between sexual acts that
can only be performed by adult males with a functional penis anatomy
(the GRISS and IESS-5 questionnaires), and sexual acts that can be
performed even in the absence of a functional penis. Frequency scores
were derived from the IESS-5 questionnaire (0, no; 1, almost never or
never; 2, a few times; 3, sometimes; 4, most times; 5, most always or
always).
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mative data from a healthy population (27). In comparison,
PAIS patients in the current report have very severe scores
of sexual dysfunction. Not unexpectedly, 31% of the PAIS
males who have been tracked refused to participate, indi-
cating that physical aspects of male sexuality are a very
sensitive subject. The observations of the present study
should only be taken as a preliminary contribution to a more
informative and more extensive investigation of all aspects
of sexual activity in patients with PAIS. We undertook the
current study with the main objective of helping sex assign-
ment at birth. Note in this respect that the current study does
not provide any insight into whether rearing PAIS individ-
uals as girls would result in a better adult sexual function and
satisfaction. Because the evaluation of female sexual dys-
function requires specific approaches and yet remains dif-
ficult (28), such patients reared in the female sex will be
studied in a separate analysis. The number of such cases that
we have been able to track, as well as data from the literature,
remain too limited for the moment. It is only when the sexual
life of PAIS patients reared as girls has been evaluated that
the analysis of adult sexuality will start to take place in the
complex predictive deliberation leading to sex assignment at
birth.
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