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GYNECOLOGY
Surgery is not superior to dilation for the management of
vaginal agenesis in Mayer-Rokitansky-Küster-Hauser
syndrome: a multicenter comparative observational
study in 131 patients
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BACKGROUND: Vaginal agenesis in Mayer-Rokitansky-Küster- satisfaction dimension (P ¼ .004). However, the scores in the other di-
Hauser syndrome can be managed either by various surgeries or dilation.

The choice still depends on surgeon’s preferences rather than on quality

comparative studies and validated protocols.

OBJECTIVE:We sought to compare dilation and surgical management
of vaginal agenesis in Mayer-Rokitansky-Küster-Hauser syndrome, in

terms of quality of life, anatomical results, and complications in a large

multicenter population.

STUDY DESIGN: Our multicenter study included 131 patients >18

years, at least 1 year after completing vaginal agenesis management. All

had an independent gynecological evaluation including a standardized

pelvic exam, and completed the World Health Organization Quality of Life

instrument (general quality of life) as well as the Female Sexual Function

Index and Female Sexual Distress Scale-Revised (sexual quality of life)

scales. Groups were: surgery (N ¼ 84), dilation therapy (N ¼ 26), and

intercourse (N ¼ 20). One patient was secondarily excluded because of

incomplete surgical data. For statistics, data were compared using anal-

ysis of variance, Student, Kruskal-Wallis, Wilcoxon, and Student exact test.

RESULTS: Mean age was 26.5 � 5.5 years at inclusion. In all groups,

World Health Organization Quality of Life scores were not different be-

tween patients and the general population except for lower psychosocial

health and social relationship scores (which were not different between

groups). Global Female Sexual Function Index scores were significantly

lower in the surgery and dilation therapy groups (median 26 range

[2.8e34.8] and 24.7 [2.6e34.4], respectively) than the intercourse group
(30.2 [7.8e34.8], P ¼ .044), which had a higher score only in the
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mensions of Female Sexual Function Index were not different between

groups. The Female Sexual Distress Scale-Revised median scores were,

respectively, 17 [0e52], 20 [0e47], and 10 [10e40] in the surgery,

dilation therapy, and intercourse groups (P¼ .38), with sexual distress in

71% of patients. Median vaginal depth was shorter in dilatation therapy

group (9.6 cm [5.5e12]) compared to surgery group (11 cm [6e15]) and
intercourse group (11 cm [6e12.5]) (P ¼ .039), but remained within

normal ranges. One bias in the surgery group was the high number of

sigmoid vaginoplasties (57/84, 68%), but no differences were observed

between surgeries. Only 4 patients achieved vaginas <6.5 cm. Delay

between management and first intercourse was 6 months (not significant).

Seventy patients (53%) had dyspareunia (not significant), and 17 patients

all from the surgery group had an abnormal pelvic exam. In the surgery

group, 34 patients (40.5%) had complications, requiring 20 secondary

surgeries in 17 patients, and 35 (42%) needed postoperative dilation. In

the dilation therapy group, 13 (50%) needed maintenance dilation.

CONCLUSION: Surgery is not superior to therapeutic or intercourse

dilation, bears complications, and should therefore be only a second-line

treatment. Psychological counseling is mandatory at diagnosis and during

therapeutic management.

Key words: Female Sexual Distress Scale-Revised, Female Sexual
Function Index, Mayer-Rokitansky-Küster-Hauser syndrome, multicenter

study, quality-of-life studies, sexual distress, vaginal aplasia, vaginal

dilation, vaginoplasty, World Health Organization Quality of Life instrument
Introduction
Mayer-Rokitansky-Küster-Hauser (MRKH)
syndrome is a rare disease, affecting
1/4500 of 46,XX women. The major
issue in these patients is vaginal agenesis
(VA), which affects sexuality and alters
quality of life (QOL).
Classic VA management is to create a

cavity that allows satisfying painless
penetrative intercourse. Vaginoplasty can
be achieved either surgically or by pro-
gressive dilation of the vaginal dimple.
Most surgical or nonsurgical techniques
are reported to provide good anatomical
and functional results of at least 70%.
Most recently, there has been a trend

toward first-line dilation therapy,
supported by experienced teams and
national recommendations,1e4 but in
many countries, surgery is still performed
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soon after diagnosis5 despite the high
morbidity of surgical vaginoplasty.

However, there is no evidence of
the superiority of one technique over
another, and thus the choice depends on
surgeons’ preferences. Most studies
report one surgical technique, some-
times compared to dilation therapy and/
or to a control population, and hold
methodological flaws. Patients with VA
and disorders of sexual development
such as androgen insensitivity syndrome
(AIS) are frequently included. Success is
often reported as possible coitus. Satis-
faction and QOL were only recently
can Journal of Obstetrics & Gynecology 281.e1
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AJOG at a Glance

Why was this study conducted?
To compare surgery or dilation in the management of vaginal aplasia in women
with Mayer-Rokitansky-Küster-Hauser syndrome.

Key findings
Global and sexual quality-of-life scores were similar between groups. Vaginal
depth was shorter in the dilation group than the surgical group, but was still
within normal range. Complications were more frequent and severe after surgical
vaginoplasty.

What does this add to what is known?
Based on a risk-benefit assessment, this independent study confirms that dilation
is superior to surgery, and should be the first-line treatment for vaginal aplasia in
women with Mayer-Rokitansky-Küster-Hauser syndrome.
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evaluated with standardized validated
questionnaires. Only reviews, metanal-
yses, or small series actually compared
several different techniques,6 and the
correlation between vaginal length and
satisfaction has not been studied yet.

We conducted a national multi-
center cross-sectional study to assess
the general and sexual health status of
women with MRKH syndrome who
had a vaginoplasty, and compare the
results and complications of the
different surgical and nonsurgical
techniques, in order to identify the
optimal management of VA in MRKH
syndrome patients.

Materials and Methods
Patients
Patients included were exclusively
MRKH syndrome patients age >18
years, whose VA management started
�1995, for at least 1 year. They had to be
French-speaking, with social security
benefits. Patients with severe chronic
disease or illiteracy were excluded.

Recruitment was conducted by the
National Reference Center for Rare Gy-
necological Diseases from October 2012
through April 2015. Physicians experi-
enced in MRKH syndrome from 16 cen-
ters agreed to contact their patients who
met inclusion criteria. A clinical research
associate then called patients by telephone.
Some patients contacted us directly after
receiving information by a national
MRKH syndrome peer support group.
281.e2 American Journal of Obstetrics & Gynecol
Methods
All patients had a complete medical
evaluation by a single experienced in-
dependent gynecologist (M.B.).

� Medical history included diagnosis
and announcement circumstances,
process of VA management (surgical
or nonsurgical technique of vagi-
noplasty, complications, maintenance
dilation), gynecological history (age at
first intercourse, dyspareunia, medical
follow-up), and counseling.

� A standardized pelvic examination
was performed with patient consent,
inserting 2 digits, then using dilators
(Amielle, Owen-Mumford Ltd) of
increasing diameter (2e3.5 cm).
Length and width of vagina were
defined by painless maximal insertion
of the dilator.

� Validated QOL questionnaires were
orally explained, then filled in by
patients at the end of the medical
evaluation.

The main evaluation criterion of the
study was the global QOL assessed by the
World Health Organization Quality of
Life instrument (WHOQOL-BREF)
questionnaire.
Secondary endpoints included

anatomical characteristics of vagina
and assessment of sexual QOL. Vagina
was considered to be normal if �3-cm
width and 9-cm length,7 and within
normal ranges when >6.5 cm. Vagina
ogy SEPTEMBER 2018
was considered abnormal if pelvic
exam identified stenosis, trigger, or if
vagina was <6.5 cm. Sexual QOL was
evaluated by the Female Sexual Func-
tion Index (FSFI) and the Female
Sexual Distress Scale-Revised (FSDS-
R) questionnaires.

Patients were compared according to
the type of VA management: surgery,
dilation therapy, or dilation by inter-
course without medical management.

Statistics
All statistical analyses were undertaken
using R 2.11.1 software (https://cran.r-
project.org/). Statistical tests were
2-sided and P values <.05 were
considered statistically significant.
Characteristics of patients and details
of therapeutic course were described
overall, and according to type of VA
management. Mean � SD or median
[range] was reported for quantitative
variables and frequencies (%) for
qualitative variables. The management
technique groups were compared using
c2 test (or Fisher test if appropriate)
for qualitative variables and analysis of
variance (or nonparametric Kruskal-
Wallis test) for quantitative variables.
When a significant overall difference
was found, the t test or Wilcoxon test
was applied to each pair of groups, and
corresponding P values were adjusted
using Benjamini-Hochberg method to
take into account the multiple com-
parisons. Same methods were used for
the comparison of types of surgery.
Mean QOL scores were compared to
theoretical mean score on French gen-
eral population using t test (overall and
separately on each age group). Scores
on the 2 separate items were compared
to theoretical percentages on French
general population using c2 test for
given probabilities data.

Ethics
All patients signed an informed consent.
The protocol was approved by the ethics
committee Comité pour la Protection des
Personnes Ile de France VI and by the
French Agency for Security of Health
Products in 2012. The study is registered
at ClinicalTrials.gov under number
NCT01911884.
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Results
Among 397 eligible patients, 138 were
included and 131 finally analyzed. One
patient was secondarily excluded
because the type of surgery she had could
not be identified (Figure 1).

Patients’ characteristics are shown in
Table 1.

Therapeutic course
Mean age at inclusion was significantly
lower in the dilation group: 23.8 � 4.7
years vs 27.1 � 5.2 years and 27.8 � 6.6
years in the surgery and intercourse
groups, respectively (P ¼ .01). Age at
management was not significantly
different: 18.6� 2.4 years vs 17.8� 3.41
years in the surgery and dilation groups.

Dilation therapy
Forty patients had first-line dilation
therapy, once a day, with a median fre-
quency of 5.5 [1e14] times/wk, a median
FIGURE 1
Patient flow chart

Detailed process for inclusion of Mayer-Rokitansky

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation
of 6 months [0e44], and 26 (65%) of
them completed dilation without
requiring surgery. Half of them required
maintenance dilation (median frequency
of once a week [1e7]). Seven patients
(27%) had mild complications (pain,
bleeding, urinary or vaginal infections).
In all, 13/40 patients (33%) switched

to surgery, 10.7 months [0.9e91.3] after
ending dilation therapy, because of pain,
failure, or refusal.

Surgery
A total of 84 patients underwent surgery,
including the 13 who failed dilation.
Sigmoid vaginoplasty was performed in
57/84 (68%) patients, and the others had
various surgeries (Figure 2). Surgery was
performed in all centers: 2 major centers
managed 52 patients, while the other
centers managed between 1e4 patients.
In all, 35 (42%) patients wore a post-
operative mold for 3 months [0.2e30],
-Küster-Hauser syndrome (MRKH) patients.

vaginoplasty. Am J Obstet Gynecol 2018.
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and 52 (62%) needed maintenance
dilation. A total of 34 patients (40.5%)
had complications (Table 2), requiring
1e4 additional surgeries in 17.
Abnormal pelvic exam was found in 17/
84 patients (20%), and 49 (58%) had
dyspareunia.

Complication rates were not different
among the different techniques, except
for dyspareunia, which was significantly
more frequent after sigmoid vagi-
noplasty (70%, P ¼ .014).

Intercourse
Twenty (15%) patients expanded their
vagina with intercourse only, sometimes
before MRKH syndrome diagnosis.

Global QOL
Only the global WHOQOL-BREF score
(item 1) was not different between
MRKH syndrome patients and the gen-
eral population (P ¼ .13), and higher
than in chronic disease. On the contrary,
satisfaction toward health score (item 2)
was significantly lower than in the
general population (P < . 01), as were
the psychological and the social
dimensions scores (Table 3).

There were no significant differences
in the general QOL depending of the
type of management (Tables 4 and 5).
Scores were slightly lower in a subset of 4
patients with vaginas <6.5 cm, without
reaching significance (Table 6).

Anatomical results
Median vaginal length was 10.2 cm
[5.5e15]. Vaginal length was <9 cm but
within normal ranges in 26 patients.
Only 4 patients had a vagina <6.5 cm.

Vaginal length was significantly
shorter after dilation therapy (9.3 cm
[5.5e12]) vs 11 cm [6e15] after surgery
and 11 cm [6e12.5] after intercourse
(P ¼ .039), without difference between
the surgery and intercourse groups. All
surgical techniques provided normal-
range vaginas, but Davidov and
Dupuytren techniques provided shorter
vaginas (Table 7).

Median vaginal width was 3 cm [2e4]
in all patients, with no differences among
groups.

Pelvic exam was abnormal in 17
patients, all in the surgery group (20%),
can Journal of Obstetrics & Gynecology 281.e3
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TABLE 1
Patients characteristics

Age, y At inclusion 26.5 � 5.5

At diagnosis 16.5 � 2.9

At puberty 11.3 � 1.5

Diagnostic
circumstances

Primary amenorrhea 111 (84.7%)

Other 20 (15.3%) Including dyspareunia,
apareunia, chronic pain, incidental,
systematic examination

Family history MRKH 10 (7.8%): 7 Sisters, 3 cousins, 1 aunt

MRKH-associated
malformations

11 (8.6%)

Associated
malformations

Total 73 (57.7%)

� Renal � 35 (48%) Including 18 solitary kidney

� Skeletal � 50 (68.5%) Including 46 scoliosis

� ENT � 10 (13.7%)

� Cardiac � 4 (5.5%)

� Other � 18 (25.3%)

Counseling At diagnosis 26 (19.9%)

Follow-up 54 (41.2%) (Mean no. of sessions: 3)

Gynecological
follow-up

57 (43.9%)

ENT, ear, nose, and throat; MRKH, Mayer-Rokitansky-Küster-Hauser syndrome; no., number.

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation vaginoplasty. Am J Obstet Gynecol 2018.
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including introital stenosis, vaginal
shrinking, or trigger. After sigmoid
vaginoplasty, the graft was visible at the
introit in 23 patients (40%).
FIGURE 2
Surgical techniques for vaginoplasties

Sigmoid vaginoplasty was main technique, but n
management throughout country.

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation
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Sexual QOL
Of patients, 95% were sexually active,
starting at a mean age of 18 � 2.6 years,
2.2 � 3.7 years after diagnosis, 0.6 � 3.1
umber of other techniques reflect disparity of

vaginoplasty. Am J Obstet Gynecol 2018.

ogy SEPTEMBER 2018
years after starting vaginal management,
with no significant differences between
the surgery and the dilation therapy
groups. Median time to achieve
comfortable intercourse was 10 months
[1e18] in the intercourse group (data
available only for 10 patients).

Three patients did not answer the
FSFI questionnaire. Global FSFI scores
in MRKH syndrome patients were not
different to the general population.
There were no significant differences in
the sexual QOL between the dilation
therapy and the surgery groups, neither
between the surgical subgroups. The
intercourse group had a significantly
higher FSFI score of 30.2 [7.8e34.8]
(P¼.044), related to a higher score in the
satisfaction dimension (Table 8).

FSFI scores were significantly lower
when the vagina was <6.5 cm (19.7
[2.6e34.8] vs 26.1 [7.8e22.3], P ¼ .04).
Of the patients with normal-sized
vaginas, 48% had FSFI scores <26.

Sexual distress (FSDS-R score �11)
was very high, affecting 70% of all
MRKH syndrome patients, irrespective
of the type of management (72.3% in the
surgery group, 76.9% in the dilation
therapy group, and 50% in the inter-
course group, P¼.10) (Table 9). FSDS-R
scores were higher for patients with
vaginal length<6.5 cm (30.5 [20e49] vs
17 [0e52]), but insignificantly (P¼ .11).

Discordance between FSFI and
FSDS-R scores occurred in 38% of the
patients.

Comment
The principal finding of our study is that
surgery was not superior to dilation in
terms of global and sexual QOL, or
anatomical results, and bore more com-
plications. A majority of patients achieved
a normal-sized vagina regardless of the
type of management. Sexual distress was
high in most patients, irrespective of
vaginal lengthwhenwithinnormal ranges.

This is a unique MRKH syndrome
cohort, one of the largest reported. The
establishment of national rare diseases
centers, and the contribution of the
French MRKH support group were key
points to this multicenter recruitment,
demonstrating a change of practice in the
management and the study of rare

http://www.AJOG.org


TABLE 2
Complications of surgery

Surgical technique
Vecchietti
n ¼ 6

Sigmoid
n ¼ 57

McIndoe
n ¼ 5

Davidov
n ¼ 8

Dupuytren
n ¼ 8

All
n ¼ 84

Patients 2 (33%) 24 (42%) 2 (40%) 2 (25%) 4 (50%) 34 (40%)

Complications 2 29 2 2 5 39

Hemorrhage/pelvic
hematoma/rectal
hemorrhage

9 1 10

Sepsis/urinary tract
infection/peritonitis

7 7

Thromboembolism 2 2

Bowel adhesions 1 1

Lower limb
compartment
syndrome

1 1

Vaginal stenosis 1 4 1 1 1 8

Myofascial syndrome 3 1 4

Vaginal vault
disruption

1 1

Rectal wound 1 1

Vaginal prolapse 2 2

Vaginal healing
complications

1 1 1 3

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation vaginoplasty. Am J Obstet Gynecol 2018.

TABLE 3
General quality of life comparing Mayer-Rokitansky-Küster-Hauser syndrome with other populations

WHOQOL-BREF MRKH patients
French general
population P a

French women
with chronic diseases

Physical health 78.2 � 13.5 79.5 .28 64.7 � 0.3

Psychological health 63.9 � 16.6 66.9 .03 62.5 � 0.3

Social relationships 69.9 � 18.6 77.6 <.001 71.3 � 0.3

Environment 73 � 14.6 N/A N/A N/A

Item 1: Global health .13

� 1e3: Very bad to neither
bad nor good

26 (19.9%) 27%

� 4: Good 80 (61.1%) 58%

� 5: Very good 25 (19.1%) 15%

Item 2: Satisfaction toward health .001

� 1e3: Not satisfied at all to
neither satisfied nor nonsatisfied

51 (38.9%) 25%

� 4: Satisfied 66 (50.4%) 61%

� 5: Very satisfied 14 (10.7%) 14%

MRKH, Mayer-Rokitansky-Küster-Hauser syndrome; N/A, not available; WHOQOL-BREF, World Health Organization Quality of Life instrument.

a MRKH patients vs French general population.

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation vaginoplasty. Am J Obstet Gynecol 2018.
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TABLE 4
General quality of life according to type of management

WHOQOL-BREF dimensions MRKH patients Surgery n ¼ 84 Dilation n ¼ 26 Intercourse n ¼ 20 P

Physical health 78.2 � 13.5 78.1 � 14.1 80.4 � 10.9 76.6 � 14.2 .63

Psychological health 63.9 � 16.6 63.2 � 16.2 67.2 � 15.1 63.3 � 20.1 .56

Social relationships 69.9 � 18.6 71.6 � 18.0 67.6 � 14.8 67.9 � 23.1 .52

Environment 73 � 14.6 73.2 � 13.5 77.6 � 14.8 67.2 � 17.3 .054

MRKH, Mayer-Rokitansky-Küster-Hauser syndrome; WHOQOL-BREF, World Health Organization Quality of Life instrument.

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation vaginoplasty. Am J Obstet Gynecol 2018.
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diseases. It allowed a comparison of
various techniques reflecting different
types of management throughout the
country. In addition, 40 patients of this
cohort underwent an individual psy-
chological assessment to evaluate the
impact of MRKH syndrome diagnosis
announcement, which will be reported
elsewhere.

The strength of our study was its
methodology. We chose to exclude other
cases of VA, as MRKH syndrome vaginal
dimples may be different from those of
complete AIS patient in terms of
embryologic development.8 Moreover, a
46,XY karyotype may have a significant
impact on QOL, independently from the
absence of vagina.9 One study reported
that vaginal aplasia had a higher
psychological impact in MRKH syndrome
patients compared to complete AIS
patients.10 The accuracy of our results was
supported by the use of validated QOL
questionnaires and the standardized
pelvic exam performed by an indepen-
dent evaluator. Older studies reported
good sexual QOL by asking questions
such as “are you happy with your sex
life,” which could be understood as “can
TABLE 5
General quality of life according to typ

WHOQOL-BREF
dimensions Vecchietti n ¼ 6

Physical health 75 [67.9e92.9]

Psychological health 64.6 [62.5e83.3]

Social relationships 70.8 [66.7e91.7]

Environment 76.6 [68.7e87.5]

WHOQOL-BREF, World Health Organization Quality of Life instru

Cheikhelard et al. Quality of life in MRKH: surgery vs dilat
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you have sex” by the patients, and
answers might depend on the relationship
between the patient and her physician.11

Meeting all the patients in person with a
supportive attitude probably helped get
good-quality responses, but could also
explain the unexpected low rate of
participation among eligible patients
(34.7%) compared to the literature.12

Many patients travelled for the evalua-
tion, and meeting a new physician could
be disruptive.
The groups were inhomogeneous,

with more patients in the surgery group
compared to the dilation therapy group,
and mean age in the latter was signifi-
cantly younger. This reflects the recent
change in VA management, with more
patients going through dilation first.3,4

Interestingly, there was a higher than
expected number of patients who spon-
taneously created their vaginas with
intercourse.
Global QOL questionnaires measure

the impact of a disease and its treatment
on physical, psychological, and social
well-being, compared to the general
population. We chose the WHOQOL-
BREF questionnaire as it was validated
e of surgery

Sigmoid n ¼ 57 McIndoe n ¼ 5 Davi

78.6 [46.4e100] 82.1 [67.9e96.4] 76.8

62.5 [12.5e95.8] 70.8 [50e87.5] 70.8

66.7 [25e100] 83.3 [41.7e100] 70.8

75 [37.5e96.9] 71.9 [62.5e78.1] 73.4

ment.

ion vaginoplasty. Am J Obstet Gynecol 2018.
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in French,13 and used in other MRKH
syndrome studies. The general QOL of
our patients was similar to the general
population as reported by others.14 The
same results were found in the physical
dimension, as VA has no visible impact
from the outside. In the psychological
dimension, QOL was significantly lower
in MRKH syndrome patients, raising the
issue of counseling, whichwas low in our
population. The significantly lower
scores in the social dimension were
related to the question about satisfaction
with sex life, obviously impaired in
MRKH syndrome especially in the
younger patients. These were, however,
satisfied with their social and friendly
relationships. It was demonstrated that
age and chronic illness could affect each
dimension of the WHOQOL-BREF
questionnaire.13 We chose to compare
our patients to the general population, as
it seemed to us that MRKH syndrome is
not a chronic illness, but rather an inti-
mate deficiency.

The vast majority of our patients were
sexually active. Age at first intercourse
was slightly older than in the French
general population (18.2 vs 17.6 years),
dov n ¼ 8 Dupuytren n ¼ 8 P

[46.4e100] 83.9 [25e89.3] .95

[33.3e87.5] 62.5 [33.3e91.7] .69

[33.3e100] 75 [66.7e100] .71

[56.3e100] 81.3 [65.6e93.8] .34

http://www.AJOG.org


TABLE 6
General quality of life according to vaginal length

WHOQOL-BREF
dimensions

Vaginal length
<6.5 cm n ¼ 4

Vaginal length
>6.5 cm n ¼ 121 P

Physical health 66.1 [46.4e85.7] 78.6 [25e100] .10

Psychological health 62.5 [54.2e75] 66.7 [12.5e95.8] .85

Social relationships 58.3 [25e83.3] 75 [0e100] .16

Environment 59.4 [43.8e81.3] 75 [21.9e100] .11

WHOQOL-BREF, World Health Organization Quality of Life instrument.

Cheikhelard et al. Quality of life in MRKH: surgery vs dilation vaginoplasty. Am J Obstet Gynecol 2018.
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but younger than in other European
countries.15

We chose to use 2 different scales to
achieve a complete evaluation of sexual
QOL as satisfaction and distress can
coexist,12 which occurred in our series.

Sexual QOL is considered very good
when FSFI score is >30, good between
23e29, and impaired <23 points.16 The
choice for a cut-point score over which
sexual QOL is good is questionable, and
varies in the MRKH syndrome literature
between 23e26.5. We chose the score of
26 as a cut-point, as French validated
FSFI mean score for French women is
25.7 when aged 30e39 years, and 24.9
when <30 years,17 in order not to un-
derestimate a bad sexual QOL. It was
reported that sexual satisfaction
improved significantly 5 years after
diagnosis.18 In our cohort, mean time
between diagnosis and inclusion was 10
years, which may explain the high pro-
portion of good FSFI scores.

Our results confirm that FSFI scores
are similar in MRKH syndrome patients
TABLE 7
Vaginal length and sexual quality of lif

Surgical technique Vag

Vecchietti, n ¼ 6 11.3

Sigmoid, n ¼ 57 11 [

McIndoe, n ¼ 5 12 [

Davidov, n ¼ 8 8.5

Dupuytren, n ¼ 8 9.3

P .0

FSDS-R, Female Sexual Distress Scale-Revised; FSFI, Female Se

Cheikhelard et al. Quality of life in MRKH: surgery vs dilat
and the general population, without dif-
ference whether the patients were oper-
ated or had dilation therapy.11,19 In the
meta-analysis of Callens et al,11 scores of
patients who dilated were lower than of
operated patients, but not significantly.
FSFI scores of operated patients in our

cohort were similar to patients who had
sigmoid vaginoplasty12 and Vecchietti,20

but not for Davidov procedure5 (when
FSFI scores were available). The small
number of patients for each technique
(except sigmoid vaginoplasty) did not
allow an accurate comparison to the
literature, but in our cohort, no tech-
nique was superior to another in terms
of sexual QOL.
FSFI scores were significantly higher

in the intercourse group, related to a
higher score in the satisfaction domain.
This underlines the need for a least
invasive management that respects the
physical and psychological sexual
maturity of the patients.
Despite an average to good sexual

satisfaction, sexual distress was very high
e according to surgical techniques

inal length, cm FSFI score

[11e12] 30.2 [18.7e

6e15] 25.7 [2.8e3

11e13] 28.4 [8.4e3

[7e11] 23.0 [4.8e3

[8e12] 27.9 [15.3e

02 .28

xual Function Index.
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(70%) in our patients, lower in the in-
tercourse group (50%), but independent
of the type of management, as previously
reported in a smaller cohort.12 Fear of
dyspareunia was the major cause of
distress. It could not be compared to the
general population as no norms exist.

Finally, the only patients with signifi-
cantly altered sexual (but not global)
QOL was the subset of 4 patients with
vaginas <6.5 cm, which may be consid-
ered as the minimal goal to achieve.11 A
normal-sized vagina was not the key
point for a good sexual QOL as half of
the patients in this case had FSFI scores
<26. One report of a happy MRKH
syndrome patient with 3-cm vagina21

underlines that sexual well-being is a
complex issue with many variables.

The definition of functional success is
variable in the literature, and authors
chose a cut-point vagina length, the ca-
pacity to coital intercourse, or specific
items depending on the technique re-
ported.11 In our series, Vecchietti, sig-
moid vaginoplasty, and McIndoe
seemed superior to Davidov and
Dupuytren techniques in terms of
vaginal length. One bias was the high
number of sigmoid vaginoplasties,
which was until recently the main tech-
nique used in our country, historically
performed in our cohort by highly
experimented surgeons of 2 major cen-
ters for MRKH syndrome.

Dilation therapy provided signifi-
cantly shorter vaginas than surgery as
reported by the meta-analysis of Callens
et al,11 but within normal ranges
compared to the general population.7
FSDS-R score

34.8] 13 [10e39]

4] 20.5 [0e50]

4.8] 41 [0e52]

3.6] 8 [0e41]

34] 14.5 [1e32]

.49
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TABLE 8
Female Sexual Function Index scores according to type of management

Type of management Global FSFI score Desire Excitation Lubrication Orgasm Satisfaction Pain

All patients 26 [2.6e34.80] 4.2 [1.2e6] 4.5 [0e6] 4.8 [0e6] 4.4 [0e6] 5.2 [0.8e6] 3.6 [0e6]

Surgery (1) n ¼ 84 26 [2.8e34.8] 4.2 [1.2e6] 4.5 [0e6] 4.8 [0e6] 4.2 [0e6] 4.8 [0.8e6] 3.2 [0e6]

Dilation (2) n ¼ 25 24.7 [2.6e34.4] 4.5 [1.8e5.4] 4.4 [0e5.7] 4.7 [0e6] 3.6 [0e6] 4.8 [0.8e6] 3.6 [0e6]

Intercourse (3) n ¼ 18 30.2 [7.8e34.8] 4.5 [3e6] 4.5 [0e6] 4.7 [0e6] 4.8 [0e6] 6 [1.2e6] 5.4 [0e6]

P ¼ .044a P ¼ .17 P ¼ .57 P ¼ .57 P ¼ .33 P ¼ .04b P ¼ .22

Global FSFI score in general population of French women: <30 y: 24.9/30e39 y: 25.7.

FSFI, Female Sexual Function Index.

a (1) vs (2): P ¼ .85 (1) vs (3): P ¼ .048 (2) vs (3): P ¼ .048; b (1) vs (2): P ¼ .39 (1) vs (3): P ¼ .007 (2) vs (3): P ¼ .002.
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Our results were significantly superior to
others’ (9.6 vs 5.98 and 6.7 cm),1,6 but
dilation programs were different, and
one should take in account the plasticity
of normal vaginas.

While complications after dilation
therapy were mild, as no patient pre-
sented with urethral dilation, which is
the sole serious risk of dilation therapy,
complication rate after surgery was
elevated (40%), with high morbidity as
half of patients needed secondary pro-
cedures. Lethal complications were also
reported.22 Sigmoid vaginoplasty drove
significantly more dyspareunia and
vaginal stenosis, and should probably be
abandoned, particularly as it is a major
surgery, with specific severe intestinal
risks such as inflammatory disease or
neoplasia, and as it may compromise
uterine transplantation.23 Vecchietti
procedure was the least morbid with
only 16% dyspareunia, and may be the
technique of choice when dilation fails,
as it preserves normal vulvar mucosa.
TABLE 9
Female Sexual Distress Scale-Revised
management

Type of management

All patients

Surgery, n ¼ 83

Dilation, n ¼ 26

Intercourse, n ¼ 20

P

FSDS-R, Female Sexual Distress Scale-Revised.
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At the end of the road, all surgical
and nonsurgical techniques provided
normal-sized vaginas when compared to
the general population,7 with a signifi-
cantly higher morbidity for surgery. Still,
despite the good results of dilation
therapy reported since the 1930s,24 sur-
geons are still looking for the best sur-
gical technique, as reflected in the
literature with 174 surgical studies re-
ported vs 30 on vaginal dilation.11 Dila-
tion therapy has a bad reputation,25

while experienced teams report high
success rates.2 Initial size of the vaginal
dimple was reported not to be an issue,11

access to penetrative intercourse was not
faster after surgery in our cohort, and
cost-effectiveness is higher than
surgery.26

However, in our study, failure rate was
high (33%), similar to other reports,22

but higher than the 5% failure rate of
Edmonds et al,2 whose patients were
slightly older at management. Classic
reasons for failure are motivational, as if
scores according to type of

FSDS-R score

18 [0e52]

17 [0e52]

20 [0e47]

10 [10e40]

.38

ion vaginoplasty. Am J Obstet Gynecol 2018.
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surgery would quickly fix the problem
(ie, VA), which is clearly not the main
issue in light of our results.

As global and sexual QOL are not
related to vaginal size, whether to create
a vagina and when to do it should be an
intimate self-decision, according to
physical and psychological maturity to
engage sexuality. Dilation should be
the first-line therapy as it is patient-
centered care, and superior to surgery
in terms of risk-benefit balance. Efforts
should be made to improve results27

with the development of validated
dilation programs and therapeutic ed-
ucation by multidisciplinary experi-
enced teams, in alliance with the
patients. n
Acknowledgment
The Association Syndrome de Rokitansky sup-
port group was of great help for informing and
encouraging patients to participate to the study.

French MRKH Study Group collaborators:
Jean-Luc Brun, MD, Department of Obstetrics
and Gynecology, University Hospital of
Bordeaux, Bordeaux, France; Emile Darai, MD,
PhD, Department of Gynecology and Obstet-
rics, Assistance Publique - Hôpitaux de Paris,
Tenon University Hospital, Université Pierre et
Marie Curie, Université Pierre et Marie Curie,
Univ Paris 06, Paris, France; Philippe Des-
camps, MD, PhD, Department of Gynecology
and Obstetrics, Angers University Hospital, An-
gers, France; Karinne Gueniche, CP, PhD,
Department of Endocrinology, Gynecology, and
Diabetology, and National Reference Center for
Rare Gynecological Diseases, Assistance Pub-
lique - Hôpitaux de Paris, Hôpital Necker, Paris;
Pierre Leguevaque, MD, PhD, Department of
Gynecological Surgery, University Hospital,
Centre Hospitalier Universitaire Rangueil, Tou-
louse, France; Patrice Lopes, MD, Department

http://www.AJOG.org


ajog.org GYNECOLOGY Original Research
of Gynecology, Obstetrics, and Reproductive
Medicine, Nantes University Hospital, Nantes,
France; Claude Louis-Borrione, MD, Depart-
ment of Pediatric Surgery, Hôpital Timone
Enfants, Marseille, France; Karine Morcel, MD,
West Fertility Center, Clinique Pasteur, Brest,
France; Chloe Ouallouche, CP, Department of
Endocrinology, Gynecology, and Diabetology,
and National Reference Center for Rare Gyne-
cological Diseases, Assistance Publique -
Hôpitaux de Paris, Hôpital Necker, Paris,
France; Bernard-Jean Paniel, MD, PhD,
Department of Gynecology, Obstetrics, and
Reproductive Medicine, Intercommunal
Hospital-University Paris XII Créteil, Créteil,
France; Aline Ranke, MD, Department
of Pediatric Surgery, Children University Hospi-
tal, Vandoeuvre-les-Nancy, France; Romain
Rouzier, MD, Department of Surgical Oncology,
Centre René Huguenin, Saint-Cloud, France;
and Catherine Pienkowski, MD, Department of
Endocrinology, Genetics, and Medical Gyne-
cology, Children University Hospital, Toulouse,
France and National Reference Center for Rare
Gynecological Diseases (PGR).

References

1. Gargollo PC, Cannon GM, Diamond DA, et al.
Should progressive perineal dilation be consid-
ered first line therapy for vaginal agenesis? J Urol
2009;182:188–91.
2. Edmonds DK, Rose GL, Lipton MG, et al.
Mayer-Rokitansky-Küster-Hauser syndrome: a
review of 245 consecutive cases managed by a
multidisciplinary approach with vaginal dilators.
Fertil Steril 2012;97:68–90.
3. Aplasies utéro-vaginales, protocole national
de diagnostic et de soins pour les maladies
rares. Available at: https://www.has-sante.fr/
portail/upload/docs/application/pdf/2012-12/
08l55_guide_medecin_pnds_aplasies_utero_
vaginales.pdf. Accessed July 17 2017.
4. ACOG Committee on Adolescent Health
Care. Mullerian agenesis: diagnosis, manage-
ment, and treatment. ACOG Committee opinion
no. 728. Obstet Gynecol 2018;131:e35–42.
5. Zhao XW, Ma JY, Wang YX, et al. Laparo-
scopic vaginoplasty using a single peritoneal
flap: 10 years of experience in the creation of a
neovagina in patients with Mayer-Rokitansky-
Küster-Hauser syndrome. Fertil Steril 2015;104:
241–7.
6. Callens N, Weyers S, Monstrey S, et al.
Vaginal dilation treatment in women with vaginal
hypoplasia: a prospective one-year follow-up
study. Am J Obstet Gynecol 2014;211:228.
e1–12.
7. Lloyd J, Crouch NS, Minto CL, et al. Female
genital appearance: “normality” unfolds. BJOG
2005;112:643–6.
8. Ismail-Pratt IS, Bikoo M, Liao LM, et al.
Normalization of the vagina by dilator treat-
ment alone in complete androgen insensitivity
syndrome and Mayer-Rokitansky-Küster-
Hauser syndrome. Hum Reprod 2007;22:
2020–4.
9. D’Alberton F, Assante MT, Foresti M, et al.
Quality of life and psychological adjustment of
women living with 46,XY differences of sex
development. J Sex Med 2015;12:1440–9.
10. Fliegner M, Krupp K, Brunner F, et al. Sexual
life and sexual wellness in individuals with com-
plete androgen insensitivity syndrome (CAIS)
and Mayer-Rokitansky-Küster-Hauser syn-
drome (MRKHS). J Sex Med 2014;11:729–42.
11. Callens N, De Cuypere G, De Sutter P, et al.
An update on surgical and non-surgical treat-
ments for vaginal hypoplasia. Hum Reprod
Update 2014;20:77–801.
12. Carrard C, Chevret-Measson M, Lunel A,
et al. Sexuality after sigmoid vaginoplasty in pa-
tients with Mayer-Rokitansky-Küster-Hauser
syndrome. Fertil Steril 2012;97:69-6.
13. Baumann C, Erpelding M-L, Régat S, et al.
The WHOQOL-BREF questionnaire: French
adult population norms for the physical health,
psychological health and social relationship di-
mensions. Rev Epidemiol Sante Publique
2010;58:33–9.
14. Kimberley N, Hutson JM, Southwell BR,
et al. Well-being and sexual function outcomes
in women with vaginal agenesis. Fertil Steril
2011;95:238–41.
15. Bozon M. At what age do women and men
have their first sexual intercourse. World com-
parision and recent trends. Population and
Societies 2003;391:1–4. https://www.ined.fr/
fichier/s_rubrique/18835/publi_pdf2_pop_and_
soc_english_391.en.pdf.
16. Rosen R. The Female Sexual Function Index
(FSFI): a multidimensional self-report instrument
for the assessment of female sexual function.
J Sex Marital Ther 2000;26:191–208.
17. Dargis L, Trudel G, Cadieux J, et al. Valida-
tion of the Female Sexual Function Index (FSFI)
and presentation of norms in older women.
Sexologies 2012;21:126–31.
18. Bean EJ, Mazur T, Robinson AD. Mayer-
Rokitansky-Küster-Hauser syndrome: sexuality,
psychological effects, and quality of life. J Pediatr
Adolesc Gynecol 2009;22:339–46.
19. McQuillan SK,Grover SR. Systematic review
of sexual function and satisfaction following the
management of vaginal agenesis. Int Urogyne-
col J 2014;25. 131-20.
20. Fedele L, Frontino G, Restelli E, et al. Crea-
tion of a neovagina by Davydov’s laparoscopic
modified technique in patients with Rokitansky
syndrome. Am J Obstet Gynecol 2010;202:33.
e1–6.
21. MoenMH. Vaginal agenesis treated by coital
dilation in 20 patients. Int J Gynaecol Obstet
2014;125:282–3.
22.Willemsen WN, Kluivers KB. Long-term
results of vaginal construction with the use of
Frank dilation and a peritoneal graft (Davydov
procedure) in patients with Mayer-Rokitansky-
SEPTEMBER 2018 Ameri
Küster syndrome. Fertil Steril 2015;103:
220–7.e1.
23. Gauthier T, Lavoue A, Piver P, et al. Which
neovagina reconstruction procedure for women
with Mayer-Rokitansky-Küster-Hauser syn-
drome in the uterus transplantation era? Editorial
from the French Uterus Transplantation Com-
mittee (CETUF) of CNGOF. J Gynecol Obstet
Hum Reprod 2018;47:175–6.
24. Frank RT. The formation of an artificial vagina
without operation. Am J Obstet Gynecol 1938:
1053–5.
25. Hensle TW. Editorial comment. J Urol
2009;182(Suppl):1890–1.
26. Routh JC, Laufer MR, Cannon GM Jr, et al.
Management strategies for Mayer-Rokitansky-
Küster-Hauser related vaginal agenesis: a
cost-effectiveness analysis. J Urol 2010;184:
2116–21.
27. Patel V, Hakim J, Gomez-Lobo V, et al.
Providers’ experiences with vaginal dilator
training for patients with vaginal agenesis.
J Pediatr Adolesc Gynecol 2018;31:45–7.

Author and article information
From the Departments of Pediatric Surgery and Urology

(Drs Cheikhelard, Khen-Dunlop, Sarnacki, and Aigrain),

Department of Pediatric Endocrinology, Gynecology, and

Diabetology (Drs Bidet, Fagot, and Polak and Ms Viaud),

National Reference Center for Rare Gynecological Dis-

eases (PGR) (Drs Cheikhelard, Bidet, and Aigrain, and Ms

Viaud), and Clinical Research Unit/Clinical Investigation

Center (Ms Baptiste and Dr Elie), Assistance Publique -
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versité (Dr Touraine), Paris, France.
1These authors contributed equally to this article.

Received March 25, 2018; revised July 6, 2018;

accepted July 16, 2018.

This research was funded by a grant from the

Programme Hospitalier de Recherche Clinique 2011

(Ministry of Health) and sponsored by the Assistance
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