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Abstract. Objective: To discover the sexual satisfaction
of young women treated with vaginal dilators for vaginal
agenesis.

Design: Anonymous questionnaire study.
Main Outcome Measures: Comparison of sexual desire

arousal lubrication, orgasm satisfaction and pain with a
normal population.

Results: There was no significant difference between the
study population and controls for the domains of sexual
desire, sexual arousal, and satisfaction with a sexual relation-
ship. There was, however, a significant difference for vaginal
lubrication and orgasm where the Rokitansky patients scored
lower. 22.3% of patients reported some degree of dyspareu-
nia following vaginal penetration. However, this did not
affect their enjoyment of the sexual act.

Conclusion: The use of graduated vaginal dilators for
patients with Mullerian agenesis is highly successful in creat-
ing a neovagina. Although the lack of adequate lubrication,
pain and difficulty in reaching orgasm is significantly higher
in this group, the patients subsequently enjoy sexual satisfac-
tion that is comparable to a normal population.
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Introduction

Patients with Mullerian agenesis or Mayer-Rokitan-
sky-Kuster-Hauser syndrome typically have vaginal
agenesis, rudimentary or absent uterus with normal
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ovaries and fallopian tubes. It is a congenital defect
that occurs once every 5000 female live births.1,2

Various surgical3–5 and non-surgical6 methods have
been proposed for the creation of a vagina. The out-
come of these various procedures is usually gauged in
terms of anatomical and functional success. Anatomi-
cal success refers to an adequately sized vagina, func-
tional success refers to satisfactory sex. While the
surgeon may be pleased with the anatomical results of
the neovagina, the functional result remains the most
important benchmark of successful treatment for the
patient and her partner. The few reports on the psy-
chosocial function of patients treated for vaginal agen-
esis deal primarily with the patient’s acceptance of the
diagnosis and its effect on their relationship with their
family and partners.7–9 Sexual function has been dealt
with in some depth in only one report in patients who
had a surgical corrective procedure.10 There are how-
ever, no large series on the long-term sexual function
after the use of vaginal dilators and this study was
designed to assess this concern.

Materials and Methods

The case records of all the patients who had dilator
treatment for vaginal agenesis between 1984 and 2001
were reviewed. There were 145 patients who had dila-
tors as first line treatment for the creation of a
neovagina.

Upon referral to our center, the diagnosis and the
treatment options were explained. All patients were en-
couraged to learn the use of graduated vaginal dilators,
as its use was essential even if the patient subsequently
required surgical vaginoplasty. They were instructed
to return for treatment when they were psychologically
ready and preferably when they were about to embark
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on a sexual relationship. When the patient was ready,
she was admitted to hospital for a period of 2 days
and instructed on the use of the dilators. With the aid of
a mirror, the anatomy of the vulva was demonstrated
to the patient. Starting with the smallest dilator, pres-
sure was applied on the vaginal dimple between the
anus and the urethra. The dilator was first angled pos-
teriorly and then it was pushed horizontally. This was to
avoid inadvertently dilating the urethra. Pressure was
applied continuously for 20 minutes. This was repeated
three times a day. A vaginal lubricant was usually
used. Once the first dilator had been successfully used,
the patient was commenced on the next size. When the
patient was confident with the technique she was
discharged home and reviewed 2 weeks later in the
outpatient clinic. A single nurse specialist carried out
the instruction, supervision, and review. As soon as the
vagina was felt adequate for intercourse she was
encouraged to have sex.

The Female Sexual Function Index (FSFI) question-
naire was used to assess sexual function. It is a measure
of the sexual function in women.11 It was developed to
measure the six domains of sexual functioning (sexual
desire and arousal, lubrication, orgasm, satisfaction
and pain) in clinical trials. It consists of 19 questions
grouped into six domains, that examine sexual behav-
ior within the past 4 weeks. The 19 questions were
answered on a response option of 0 through 5, where 0
was no sexual activity and 5 reflected complete satis-
faction in response to the question asked. The domain
score was obtained by adding the score of individual
items that comprise the domain. If the patient was
sexually inactive over the last 4 weeks, she immedi-
ately scored 0 in all the domains except desire. The
higher the score, the less likely the patient has a prob-
lem in that domain. These scores were compared with
the control scores published with the FSFI question-
naire. The control group consisted of 131 volunteer
women from the general population who were not
known to have any sexual dysfunction after having
filled out a questionnaire where they reported not
having any problems with arousal, desire or orgasm
and were engaged in heterosexual relationships. The
purpose of the control group was to obtain a reflection
of normal sexual activity and satisfaction in the popula-
tion in general. The mean age for the control group
was 39.7 years, the range being 21–68 years. The
racial distribution was similar to our study population.
Statistical analysis was performed with the Student’s
t-test.

One hundred and forty-five patients were invited to
join the study and a total of 79 responded. Those
who responded were sent the FSFI questionnaire which
they duly filled out. The 15 patients who declined
participation did not give a reason for declining and it
was felt inappropriate to pursue this reason with the
individual patients. It is not possible therefore to say
whether or not these 15 patients declined participation
because they were failures or they declined because
they did not wish to be involved in the study.

Results

A total of 79 patients responded. Sixty patients con-
sented and 15 patients declined participation and two
patients reported that dilators had failed in creating an
adequate vagina. One of them had a McIndoe vagi-
noplasty done at another center while the other was
contemplating surgical vaginoplasty. Two question-
naires were discarded as they were improperly
completed.

The mean age of the patients at treatment was 20.5
years, the range being 16 to 44. The patient aged 44
had a previous Williams operation which had not re-
sulted in satisfactory sexual intercourse. The patients
took an average of 5.5 months to complete treatment
with dilators, the range being 2 days to 19 months.
The patient who took 19 months to complete, used
dilators intermittently, becoming motivated only when
she had a partner. The mean age of the patients at the
time of filling out the questionnaire was 26.6 years,
the range being 17 to 46 years, and the mean number
of years post treatment was 5.4 years.

The results from the 60 questionnaires were ana-
lysed. Four patients had not had sex over the last 4
weeks and therefore scored 0 for all the domains except
desire. The total score for each question as well as each
domain was compared with the control population. A
P value less than 0.05 was taken to be significant.

There was no significant difference between the
study population and controls for the domains sexual
desire, sexual arousal and satisfaction with a sexual
relationship.

There was a significant difference for vaginal lubri-
cation with the study population reporting reduced
frequency as well as greater difficulty in becoming
lubricated. The most significant difference in this
domain was in their inability to maintain lubrication
until completion of sexual intercourse (P � 0.001).
There was also a significant difference in the Rokitan-
sky patients’ ability to reach orgasm. While 28 patients
(46.6%) reported always or almost always reaching
orgasm, 14 (23.3%) reached orgasm most of the time
(more than half the time), nine (15%) sometimes (less
than half the time), seven (11.6%) a few times and
two (3.3%) never or almost never.

Among all the domains, the most significant differ-
ence was seen with regards to pain during and follow-
ing vaginal penetration (P � 0.001). Nine patients
(15%) reported moderate and five patients (8.3%) high
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or very high degree of pain/discomfort during or
after penetration.

Discussion

There have been multiple reports on the use of Frank’s
method in creating a vagina. Success rate has been
variously quoted to range from 43 to 100%. However
the studies involved very small numbers of patients.
The largest series was by Rock et al who reported
on 21 patients.12 Nine (43%) patients succeeded in
creating a functional vagina. While success has been
stated as satisfactory sexual intercourse, the presence
of sexual dysfunction, although suspected, has never
been assessed in detail.

In a series of 37 patients using the Ingram method
of vaginal dilation a 91.9% anatomical and functional
success was claimed.13 However, the assessment of
success in this study was whether the patient had
achieved intercourse or accepted the largest dilator
without discomfort in the clinic visit. While functional
success to some extent may be anatomical, the parame-
ters involved in sexual satisfaction are way beyond
simple anatomical assessment.

Only patients with Mullerian agenesis (Rokitansky
syndrome) were included in the study. All patients
received a consistent standard of care, as a single
nurse specialist was involved in the instruction of
the use of the dilators. She also represented a constant
contact point should the patients encounter problems
on discharge. The mean follow-up was 5.4 years, the
range being 0.3 to 17 years.

The FSFI questionnaire is an objective method of
assessing well-defined end points in sexual function.
By using the scoring system we were able to compare
the sexual function with a normal group. The normal
group comprised 76.3% Caucasians, 11.5% Afro-
Americans, 8.4% Hispanics, 4% Asians and 0.8%
others, and culturally the two groups were not dissimi-
lar. However, the average age for the normal group
was 39.7 and that for the study group was only 26.6.
In addition, 59.5% of the normal group had children,
while the entire study population was obviously
nulliparous.

While the average scores for sexual desire were
higher among patients with Rokitansky syndrome
when compared with controls (Table 1), there was no
statistically significant difference between the two
groups. Sexual arousal among the study population
was comparable to the control population. However,
lubrication of the vagina during sexual intercourse was
a significant problem among the study population, with
28.6% having some difficulty in achieving lubrication
Table 1. Comparison of Scores for Rokitansky Patients Versus Controls on Sexual Function Based on FSFI Questionnaire

Rokitansky Controls
patients

Domains and domain items N Mean � SD N Mean � SD P value

Desire 60 7.3 � 1.89 131 6.9 � 1.89 NS
1. Desire: frequency 3.7 � 1.10 3.4 � 1.04 NS
2. Desire: level 3.6 � 0.92 3.5 � 0.96 NS

Arousal 60 15.4 � 5.24 130 16.8 � 3.62 NS
3. Arousal: frequency 4.1 � 1.38 4.4 � 1.06 NS
4. Arousal: level 3.9 � 1.34 4.0 � 1.01 NS
5. Arousal: confidence 3.8 � 1.37 4.1 � 1.06 NS
6. Arousal: satisfaction 4.0 � 1.40 4.4 � 1.01 NS

Lubrication 60 16.7 � 5.51 130 18.6 � 3.17 �0.01
7. Lubrication: frequency 4.2 � 1.47 4.6 � 0.91 �0.05
8. Lubrication: difficulty 4.3 � 1.40 4.7 � 0.79 �0.01
9. Lubrication: frequency of maintaining 4.0 � 1.47 4.6 � 0.92 �0.001

10. Lubrication: difficulty in 4.2 � 1.42 4.7 � 0.79 �0.01
Orgasm 60 11.5 � 4.26 129 12.7 � 3.16 �0.05

11. Orgasm: frequency 3.8 � 1.53 4.1 � 1.21 �0.05
12. Orgasm: difficulty 3.9 � 1.45 4.3 � 1.11 �0.05
13. Orgasm: satisfaction 3.9 � 1.49 4.4 � 1.11 �0.01

Satisfaction 60 12.8 � 3.44 130 12.8 � 3.03 NS
14. Satisfaction: with amount of closeness with partner 4.4 � 1.30 4.3 � 1.12 NS
15. Satisfaction: with a sexual relationship 4.3 � 1.20 4.2 � 1.06 NS
16. Satisfaction: with overall sex life 4.2 � 1.20 4.2 � 1.12 NS

Pain 60 10.4 � 5.32 130 13.9 � 2.79 �0.001
17. Pain: frequency during vaginal penetration 3.5 � 1.72 4.5 � 1.09 �0.001
18. Pain: frequency following vaginal penetration 3.6 � 1.79 4.7 � 0.98 �0.001
19. Pain: level during or following vaginal penetration 3.7 � 1.73 4.7 � 0.91 �0.001
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and 32% in maintaining lubrication until completion of
sexual activity. The domain score for lubrication was
significantly lower than the control population. A pre-
vious study on sexual function in patients treated for
Rokitansky syndrome reported that 50% of the patients
needed a lubricant during intercourse.8 The lack of
lubrication may in part be explained by the absence
of a cervix.

Rokitansky patients experienced significantly more
pain and discomfort during and after vaginal penetra-
tion when compared to the control group. The lack of
adequate lubrication is a possible contributing factor.
There was also greater difficulty encountered in reach-
ing orgasm. The frequency of reaching orgasm was also
significantly reduced, and Rokitansky patients were
significantly dissatisfied with their ability to reach
orgasm (P � 0.05). As the clitoral function is intact
in these patients, it can be postulated that the lack of
lubrication, as well as the degree of discomfort during
sexual intercourse, interferess with the ability of the
patient to reach orgasm.

Despite the difficulties encountered with lubrica-
tion, pain and orgasm, the degree of satisfaction with
their overall sexual life and with their sexual relation-
ships was comparable to the control population. This
perhaps is the single most important finding that
confirms vaginal dilators are an effective method of
creating a neovagina. Among the 62 patients who par-
ticipated, only two felt that dilators had failed. We
attribute the high degree of success to the involvement
of a single nurse specialist who was able to supervise,
support, and counsel the patients as they underwent
treatment.
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