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Purpose: Sexual function and attitudes toward surgery were evaluated in fe-
males who had undergone feminizing genitoplasty in childhood.
Materials and Methods: Sexual function and attitudes toward surgery were
assessed by a questionnaire in 24 females who had undergone genitoplasty in
childhood. Of 16 females who were prenatally exposed to androgens 15 had
congenital adrenal hyperplasia and 8 had androgen insensitivity. A total of 18
patients who had reached adulthood were compared with 900 age matched
normal controls by using the Female Sexual Function Index questionnaire.
Results: Of the 24 patients 19 had undergone clitoral reduction and 21 had
undergone reconstruction of the vaginal introitus. Sigmoid bowel had been used
in vaginal reconstruction in 5 patients. There were 17 patients who believed that
the genital operation was performed at a proper age, 3 who thought it was done
too late while none thought it was performed at too young an age. Two patients
regretted the operation, 1 of whom had undergone clitoral resection without
nerve preservation and the other had a sigmoid vagina. The control group had
more often and earlier (median age 17 vs 19 years) experiences with sexual
intercourse. Overall sexual function was similar in the sexually active controls
and patients. Decreased sexual desire and problems in achieving orgasm were
common but severe pain experiences during penetrative sex were rare in both
groups.
Conclusions: Sexual intercoital relationships started later in females who un-
derwent genital reconstruction in childhood. Early surgery is preferred by the
patients and satisfactory sex life is possible in adulthood.
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ACCORDING to a recent international
consensus statement, genital recon-
structive surgery in females with dis-
orders of sexual differentiation should
be performed only if the patient is
severely virilized.1 No strict guide-
lines were given for the timing of sur-
gery in female patients, although it
was stated that reconstruction in in-

fancy usually requires revision at pu-
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berty. There has been criticism against
feminizing genitoplasty, especially if
it is performed in early childhood, be-
cause it can lead to impaired sexual
function.2–4 However, satisfactory re-
sults with early surgery have been
reported.5,6

We performed a questionnaire study
to analyze the sexual function of adult

females who had undergone genital
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operations mainly with nerve preservation methods
in childhood. The sexual function of the patients was
compared to that of a large number of age matched
controls.7 In addition to the patient attitudes the
results of surgery were evaluated.

MATERIALS AND METHODS

The operative database of the Hospital for Children and
Adolescents, University of Helsinki was retrospectively
reviewed for feminizing genitoplasty between 1980 and
2008. A total of 45 patients older than 15 years old were
identified and were mailed a questionnaire up to 3 times.
Of these patients 24 (53%) returned the questionnaire. Of
the 24 patients 16 had prenatal androgen exposure and
46,XX karyotype (CAH group), and 8 had 46,XY karyotype
(AIS group). In the CAH group 15 patients had congenital
adrenal hyperplasia (3 had a simple virilizing form and 12
had a salt losing form) and 1 had virilization due to a
maternal virilizing tumor. In the AIS group 3 patients had
complete and 5 had partial androgen insensitivity. None
of the patients had a molecular etiology defined.

Patient attitudes were evaluated with several ques-
tions and response categories. Was the genital surgery
done at the proper age? (too young, proper age, too old,
should not have been done), what kind of memories are
associated with the operation? (none, positive, reasonably
positive, distressing, very distressing), how have you ex-
perienced vaginal self-dilations? (easy or distressing, and
were they painful), how do you find the sensitivity of your
clitoris? (good or poor, and is it painful), is your vagina too
tight? (no, yes), are you satisfied with the function of your
genitals? (yes, no, why not) and are you satisfied with your
sex life? (yes, no, why not). The 18 patients who were older
than 18 years old were asked to fill in a Finnish version
(translated from English to Finnish by the authors) of a
19-item validated FSFI questionnaire for the assessment
of 6 domains of female sexual function (desire, arousal,
lubrication, orgasm, satisfaction, and pain) during the last
4 weeks.8 In the FSFI questionnaire the range between
the minimum and maximum total score was 1.2 to 36 and
a total FSFI score less than 26.55 was considered abnor-
mal.9 Patients and controls with no sexual activity during
the last 4 weeks were excluded from the FSFI analysis.10

The FSFI of the patients was compared with that of fe-

Table 1. Type of genital surgery by diagnostic group

Simple Virilizing

No. Pts 3
Clitoroplasty 3

Repeat clitoroplasty 1
Introitoplasty 3

Repeat introitoplasty 0
Sigmoid vagina 0
Vaginal dilation in pt under anesthesia 1
Vaginal self-dilation 1
Dilation without vaginal operation 0

No need for vaginal dilation 2
males of a normal population using a cohort of 900 age
matched controls from a Finnish population based sample
of twins and their siblings.7 The Finnish FSFI versions
used for the patients and the controls were basically iden-
tical. Controls were chosen so that each patient got 50
controls of same age. An exception was the oldest patient
(36 years old) who got 6 controls who were 35 years old, 37
controls who were 36 years old and 7 controls who were 37
years old. The prevalence of problems in sexual function
was evaluated from the FSFI questionnaire. The subjects
were also asked if they have had sex with a partner (yes,
no), at what age they had sex for the first time, have they
had sex during the last 4 weeks and has the partner(s)
been male(s) and/or female(s). The prevalence of sexual
dysfunction was calculated using FSFI questions 1, 3, 7,
11 and 17, and options 1 and 2 for those questions.8 The
Mann-Whitney U test was used to compare continuous
variables and Fisher’s exact test was used to compare
categorical variables (Statview® 5.0.1) with p �0.05 con-
sidered significant.

RESULTS

Patient age ranged from 15.5 to 36.7 years (median
25). Of the 24 patients 19 had undergone clitoral
reduction plasty at a median age of 3.8 years (range
0.4 to 14.3, table 1). Clitoroplasty was performed by
resecting the distal part of the corpora cavernosa,
and preserving the corpus spongiosum and urethral
plate together with the glans. The dorsal neurovas-
cular bundle was macroscopically preserved in all
but 1 of the patients. Of 19 patients (37%) 7 had
undergone minor revision procedures at an older age
(3 patients had 1 reoperation, 2 had repeat surgery
2 times and 2 had repeat surgery 3 times) because of
continuous growth of the glans.

All 16 patients in the CAH group and 5 of the 8 in
the AIS group had undergone reconstruction of the
vaginal introitus or merely the common urogenital
sinus (inverted U-flap usually to the base of hymen
in 14 and longitudinal incision(s) in 7 (table 1). Me-
dian patient age at the first introitoplasty in these
21 patients was 4.5 years (range 0.4 to 19.2). Nine
patients (43%) later needed surgery for a narrowed

H � Group No. AIS � Group

lt Losing Virilizing Tumor PAIS CAIS

12 1 5 3
10 1 5 0
5 0 1 0

12 1 4 1
6 1 2 0
1 0 2 2
6 0 4 2
5 1 4 2
0 0 0 1
No. CA

Sa
5 0 1 0
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distal vagina (1 patient had 1 reoperation, 5 had 2
reoperations, 3 had 3 reoperations). In addition, 13
of the 24 patients (54%) required vaginal dilations
under general anesthesia starting at a median age of
13 years (range 2 to 19). Fourteen patients (58%)
had performed vaginal self-dilations starting at a
median age of 17 years (range 14 to 23). Sigmoid
vagina had been reconstructed in 5 patients with
severe vaginal hypoplasia at age 7, 14, 15, 19 and 21
years. One patient with CAH had a pull-through
vaginoplasty.

Surgical Outcomes

Five patients had no memories concerning the gen-
ital operations, 11 had positive or reasonably posi-
tive memories, and 3 had distressing or very dis-
tressing memories. Of the patients with distressing
memories 1 had clitoral reduction and introitoplasty
at age 5 years, the second had vaginal introitoplasty
at the age of 9 years, and the third patient had
sigmoid vagina replacement with a temporary pro-
tecting colostoma at age 15 years and introitoplasty
at age 19. Of the 14 patients with vaginal self-dila-
tions 6 experienced the dilations as distressing.

None of the patients believed that the surgery
was performed too early while 17 thought that it was
performed at a proper age. Median patient age at
the first operation was 2.1 years (range 0.4 to 14.8).
Three patients (all with CAH) believed that the sur-
gery was performed too late. Of these patients 2 had
clitoral reduction and vaginal introitoplasty at age
14 and 17 years, respectively, and the third patient
had vaginal introitoplasty at age 9 years. Two pa-
tients (both in the AIS group) believed that surgery
should not have been done at all. Of these patients 1
with CAIS had undergone vaginal reconstruction
with sigmoid bowel and the other with PAIS had
clitoral reduction without preservation of the dorsal
neurovascular bundle in the early series.

None of the patients reported pain at the clitoral
area, 21 of the 24 considered clitoral sensation to be
good, and 3 thought that clitoral sensation was poor
or very poor. The patient with very poor sensation
had had clitoroplasty without preserving the neuro-
vascular bundle and the other 2 patients with poor
sensation had undergone repeat clitoral surgery.

Table 2. Sexual activity and prevalence of sexual function prob

CAH

Sexually active with a partner 7/11 (64)*
Sexual desire only seldomly 3/10 (30)
Sexual arousal only seldomly 1/8 (13)
Lubrication only seldomly 0/7 (0)
Orgasm only seldomly 3/7 (43)
Frequent pain during penetration 0/6 (0)
* Difference was significant (p �0.05) compared to controls.
There were 17 patients (77%) who were satisfied
and 5 (23%) who were dissatisfied with genital func-
tion. Of the 5 dissatisfied patients 3 experienced
their vagina as too tight or tender. Two patients
were dissatisfied because of poor clitoral sensation.
Despite repeat surgery and an intense dilation pro-
gram overall 8 of 21 (38%) patients (6 of 14 [43%] in
the CAH group and 2 of 7 [29%] in the AIS group)
considered their vaginas were somewhat too tight.

Sexual Function

Of the 18 adult patients 14 (77.8%, 7 [64%] with
CAH, 3 [100%] with CAIS and 4 [100%] with PAIS)
and of 867 controls 816 (94.1%, p � 0.080) had
started having sex. The patients had started sex life
with a partner at a later age than the controls (19.2 �
3.6 vs 17.1 � 2.4 years, p � 0.002). Also, sexual
activity with a partner was more frequent in the
controls than in the patients (tables 1 and 2). The
sexual relationship had been heterosexual in 6 pa-
tients (86%) and both with male and female part-
ner(s) in 1 patient 14% in the CAH group. In the AIS
group the relationship had been heterosexual in 4
patients (57%). Of the 3 patients with CAIS 1 had a
relationship with male and female partners, and 2 of
the 4 adult patients with PAIS had homosexual re-
lationships. In the sexually active patients the me-
dian number of lifetime partners was 4.2 (range 1 to
10) and 3 of the patients with CAH had children.

Sexually active patients had sexual function sim-
ilar to that of the controls (tables 2 and 3). Low
sexual desire and orgasmic problems were common
in the patients and the controls. Of the 5 patients
with infrequent orgasms 3 had undergone clitoral
reduction and 1 of them reported poor sensation in
the clitoris. Experiences of frequent pain were rare
in the patients and the controls. However, the pain
index was worse in the patients (especially in the
CAH group) than in the controls. Total FSFI score
was similar in the sexually active patients and con-
trols. Furthermore, the 3 adult patients who were
not currently sexually active reported dissatisfac-
tion with their sexual life. Of these dissatisfied pa-
tients 1 was a woman with CAH who was currently
pregnant, the second was a patient with PAIS with
an insensitive clitoris, and the third was the afore-

No. Pos Answers/Total No. Answers (%)

AIS CAH � AIS Controls

5/7 (71) 12/18 (67)* 854/985 (86.7)
1/7 (14) 4/17 (24) 591/897 (65.9)
1/7 (14) 2/15 (13.3) 41/831 (4.9)
2/7 (29) 2/14 (14.3) 26/816 (3.2)
2/7 (29) 5/14 (35.7) 192/821 (23.4)
0/5 (0) 0/11 (0) 35/741 (4.7)
lems
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mentioned patient with CAIS with a sigmoid vagina
who regretted the operation and who had distress-
ing hospital memories.

DISCUSSION

The patients of the present study started their sex
life with a partner an average of 2 years later than
the controls. The results are not surprising because
in some patients the vaginal dilations were still
occurring in early adulthood. Also the percentage of
sexually active patients was slightly smaller than in
the controls. Previously decreased sexual activity
has been reported in patients with CAH,4,11,12 espe-
cially in those with the severe salt losing form.3,12

In previous studies of patients with CAH homo-
sexual or bisexual orientation was seen in 10% to
40%.12,13 In our CAH group the sexual relationship
had been heterosexual in 86% and bisexual in 14% of
the interviewed patients. The incidence of homosex-
ual or bisexual activity was higher than in a previ-
ous Finnish study where homosexual activity was
detected in 1.2% of normal twin population.14

Sexual behavior has not been studied in patients
with AIS as much as in those with CAH. However, it
has been considered that sexual orientation in pa-
tients with CAIS is similar to normal females.15 In
our study nonheterosexual orientation was more
common. Of the 3 patients with CAIS 1 had bisexual
behavior and 2 of the 4 patients with PAIS had
homosexual behavior.

In this study 23% of the controls and 18% of the
sexually active patients had abnormal total FSFI
scores. The prevalence of sexual dysfunction in our
sexually active controls, and in patients in the CAH
and AIS groups was similar to that reported in some
previous studies.16,17 However, our results clearly
differ from those of a French study in which the
patients with CAH reported largely reduced sexual
function despite preservation of dorsal nerves.12 It
has been shown that clitoral amputation leads to

Table 3. FSFI domain scores in sexually active patients and ag

CAH

Desire 10 (4.0 � 1.5)
Arousal 7 (5.1 � 0.6)
Lubrication 7 (5.6 � 0.5)
Orgasm 7 (4.2 � 2.0)
Satisfaction 7 (4.9 � 0.8)
Pain 7 (4.7 � 0.7)*
Total score 7 (28.7 � 3.6)
No./total (%) abnormal total score (less than 26.55) 2/7 (29)

* Difference was very significant (p �0.01) compared to controls.
† Difference was significant (p �0.05) compared to controls.
impaired sexual function.4,18 In addition, in our
study the importance of nerve preservation in clito-
ris surgery became evident.

The need for surgical revision has been reported
to be 25% to 37% after vaginoplasty.18,19 In addition,
many patients need vaginal dilation especially if
surgery is performed before puberty. In our study
usually only the urogenital sinus up to the hymen
was operated initially. Later 43% of the patients
needed operations for a tight vagina, 52% had un-
dergone vaginal dilation under general anesthesia
and 62% had performed vaginal self-dilation. De-
spite active treatment 38% of the patients experi-
enced that the vagina was too narrow. Also in other
studies approximately half of the patients with AIS
and CAH experienced a narrow vagina.2,18

Operative enlargement of the vaginal introitus
was not experienced as especially distressful by
most of the patients in our study. However, 46% of
the patients considered the vaginal self-dilations un-
pleasant. Similarly in a previous study of patients
with AIS only 30% were satisfied with the dilation
treatment.2 In another study only 50% of patients
with CAH believed that dilations were beneficial.3

However, dilations are proven to be an efficient
treatment modality in patients with AIS when there
is a reasonable starting length of the vagina and
good patient motivation.20 Currently in our unit we
start vaginal dilations after puberty when the pa-
tient herself is motivated for the treatment. In our
clinical experience successful self-calibrations or di-
lations may reduce the anxiety and fear of first in-
tercourse.

The opinions regarding the timing of the genito-
plasty have been controversial. Some have advo-
cated early genitoplasty because the operative cir-
cumstances may be optimal and the results are
good.21,22 In 1 study most patients with an early
intervention of disorders of sexual differentiation
had positive psychosocial and psychosexual out-
comes.6 Others have favored delaying the surgery

hed sexually active controls

No. (mean � SD score)

AIS CAH � AIS Controls

7 (4.5 � 1.6)* 17 (4.2 � 1.5)* 895 (3.2 � 0.9)
7 (5.0 � 1.7) 14 (5.0 � 1.2) 810 (5.0 � 0.9)
7 (4.5 � 2.1) 14 (5.0 � 1.6) 802 (5.6 � 0.7)
6 (4.2 � 1.6) 14 (4.2 � 1.7) 807 (4.5 � 1.4)
5 (5.6 � 0.4) 12 (5.2 � 0.7) 748 (5.0 � 1.0)
4 (5.1 � 0.9) 10 (4.9 � 0.7)* 726 (5.4 � 0.8)
4 (32.3 � 1.9)† 11 (30.0 � 3.5) 697 (28.8 � 3.8)
0/4 (0) 2/11 (18) 158/697 (22.7)
e matc
because of better cosmetic results or fewer compli-
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cations.19 We found only 3 studies in which the
patients had been asked about timing of the genito-
plasty.3,18,23 According to these studies most pa-
tients with CAH preferred early genitoplasty. Also,
most 46,XY patients preferred to undergo the oper-
ation before adulthood. In the present study we had
similar findings. None of our patients believed that
the operation was performed too early but 3 thought
it was performed too late. With early introitoplasty
patients avoided an unpleasant primary operation
for the urogenital sinus at the difficult age when
starting menstruation.

Based on these results we prefer early genito-
plasty in infancy for prominent clitoris and common
urogenital sinus. However, the family must be in-
formed that clitoroplasty carries potential risks of

impaired sensitivity and procedures for a narrow
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