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Abstract

Objective: To assess the therapeutic effects of different vaginal mould use approaches after

vaginoplasty in patients with Mayer–Rokitansky–Küster–Hauser (MRKH) syndrome.

Methods: Patients with MRKH syndrome who underwent surgery from 2010 to 2015 in our

hospital were retrospectively evaluated. Vaginoplasty was performed with artificial dermis, and

vaginal moulds were used for 6 months postoperatively. The patients were divided into an

intermittent group and continuous group according to the vaginal mould approach.

Results: Thirty-five patients were evaluated (intermittent group, 19 patients; continuous group,

16 patients). One month postoperatively, the mean vaginal length and width in the intermittent

group were 9.26� 0.56 and 3.82� 0.25 cm, respectively, and those in the continuous group were

9.44� 0.51 and 3.86� 0.22 cm, respectively. Six months postoperatively, the mean vaginal length

and width in the intermittent group were 8.94� 0.71 and 3.76� 0.26 cm, respectively, and those

in the continuous group were 8.69� 0.48 and 3.65� 0.30 cm, respectively. The mean Female

Sexual Function Index scores in the intermittent and continuous groups were 28.61� 0.71 and

28.4 80 �0.79 respectively, after normal sexual life.

Conclusion: Both intermittent and continuous use of postoperative vaginal moulds may be

effective.
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Introduction

Mayer–Rokitansky–Küster–Hauser
(MRKH) syndrome is characterized by
congenital aplasia of the uterus and upper
two-thirds of the vagina in female individ-
uals with normal development of secondary
sexual characteristics and a normal 46, XX
karyotype.1 The common signs of MRKH
syndrome include vaginal agenesis and pri-
mary amenorrhea, and its estimated inci-
dence is 1 in 4500 to 5000 female births.2

Because of unaltered ovarian function,
most patients exhibit normal secondary
sexual characteristics other than lack of
menstruation in the early teenage years.3,4

Affected patients have normal sexual psy-
chology without a vagina; therefore, vagi-
nal reconstruction (creation of a neovagina
of appropriate size allowing for sexual
intercourse) is a major therapeutic goal in
patients with MRKH syndrome.5,6

Many methods of vaginoplasty are avail-
able, including the Abb�e–McIndoe proce-
dure and its subsequent modifications
such as the Vecchietti operation, the
Davydov procedure, sigmoidal coloplasty,
and further methods using the buccal
mucosa, amnion, or other allografts.6–9

Postoperative problems associated with
vaginoplasty include potential intestinal
complications, malodourous secretions,
and vaginal prolapse and stenosis10,11 that
affect the patient’s sexual life. Therefore, a
vaginal mould (dilator device) can be intro-
duced by the physician to alleviate steno-
sis.12 However, whether continuous or
intermittent use of a vaginal mould after

vaginoplasty is more beneficial remains

unknown. Therefore, this study was per-

formed to evaluate the therapeutic effects

of different vaginal mould use approaches

after vaginoplasty in patients with MRKH

syndrome.

Materials and methods

Patients

This retrospective study included patients

with MRKH syndrome who underwent

vaginoplasty with artificial dermis in

Beijing Obstetrics and Gynecology

Hospital affiliated with the Capital

University of Medical Sciences from

January 2010 to December 2015. The inclu-

sion criteria were (1) primary amenorrhea;

(2) well-developed secondary sexual charac-

teristics, a well-developed vulva, and a vag-

inal vestibular recess depth of 0.5 to 1.0 cm;

(3) preoperative ultrasound and pelvic mag-

netic resonance imaging findings indicating

the lack of a normal uterus in the pelvic

cavity; (4) chromosome karyotype analysis

indicating 46, XX; (5) sex hormone levels

within the reference ranges; and (6) the

presence of a male or female partner and

sexual and surgical requirements. The

exclusion criteria were (1) endometrium

within the uterine cavity showing blood

retention and (2) preoperative chronic

pelvic pain that continued to impact post-

operative sexual satisfaction.
This study was approved by the ethics

committee of Beijing Obstetrics and
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Gynecology Hospital affiliated with the

Capital University of Medical Sciences.

The requirement for informed consent was

waived because of the retrospective design.

The ethics/review board attested that the

patients had provided written informed

consent before the operation.

Surgical procedure

All patients underwent vaginoplasty by the

same surgical team under general anesthesia

in the lithotomy position. A neovagina that

was about 10 cm long and 3 to 4 cm wide

was created between the bladder and

rectum. An artificial dermis (C-IHM-

10� 15; Cook Biotech, West Lafayette,

IN, USA) was made into a 10-cm cylinder

with one end closed and the other open and

was then sutured in the artificial vagina

using 3-0 suture (Vicryl Plus; Johnson &

Johnson, New Brunswick, NJ, USA). A

vaginal mould (Hangzhou Kangji Medical

Instrument Co., Ltd., Hangzhou, China)

with a drainage hole (10 cm in length, 4 cm

in diameter) was placed in the neovagina

after the operation (Figure 1) and removed

14 days later. The patients were kept in the

hospital for the entire 14 days to ensure that

the mould remained in place.
Surgical success was assessed according

to the criteria established by Callens et al.,13

who summarized 190 studies published in

the English language on PubMed from

1898 to 2013. A successful operation was

defined as a >7 cm anatomical depth

of the vagina and functional sexual

intercourse.

Grouping and postoperative care

The patients were grouped into an intermit-

tent group and continuous group according

to the use of the vaginal mould after sur-

gery. In all patients, a vaginal silicone

mould (4 cm in diameter, 10 cm in length)

was used to dilate the neovagina according

to the patient’s life and work schedule after

surgery. The patients were instructed to

abstain from sexual activity for 6 months

after surgery. The vaginal mould was used

for 6 months to prevent contraction of the

neovagina. In the intermittent group, the

patients used the vaginal mould three

times a day for 30 minutes each. In the

continuous group, the patients wore the

mould continuously for more than 8 hours

every night.
The vaginal mould could be cleaned by a

simple flush with an iodophor and running

water daily. All patients started normal

sexual life after 6 months of vaginal

mould use.

Figure 1. Materials for the surgical procedure and perineal appearance in patients with Mayer–Rokitansky–
Küster–Hauser (MRKH) syndrome. (a) Vaginal mould. (b) Perineal appearance in a representative patient
with MRKH syndrome. (c) Artificial dermis. (d) Vaginal mould.
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Data collection and follow-up

The patients’ general information was col-
lected from the medical records. In the out-
patient clinic, we used a speculum to expose
the new vagina and employed a ruler to
measure the vaginal length and width.
Anatomical data included the vaginal
length, width, and epithelialization
obtained at 1 and 6 months after surgery.
The Female Sexual Function Index
(FSFI)14 was used to assess satisfaction
with sexual life based on telephone or med-
ical records 12 months postoperatively.
Sexual function was classified as excellent
(FSFI score of 30–35 points), good (FSFI
score of 22–29 points), or poor (FSFI score
of <22 points).14

Outpatient follow-up was performed by
telephone at 1 and 6 months after surgery
and yearly thereafter. The last follow-up
date was 31 December 2018. FSFI assess-
ment was performed during follow-up.

Statistical analysis

SPSS for Windows, Version 16.0 (SPSS
Inc., Chicago, IL, USA) was used for sta-
tistical analysis. Continuous data were eval-
uated by the Kolmogorov–Smirnov test for
normality. Normally distributed continu-
ous data are presented as mean� standard
deviation, and non-normally distributed
data are expressed as median (range).

Student’s independent t test was performed

for comparisons. A P value of <0.05 was

considered statistically significant.

Results

Baseline patient characteristics

Vaginoplasty was successfully performed in

39 patients without bladder, urethral, or

rectal injuries. However, the data of four

patients were not fully available.

Therefore, 35 patients ranging in age from

20 to 30 years were assessed (intermittent

group, 19 patients; continuous group,

16 patients). The patient’s mean age, sur-

gery duration, and perioperative blood

loss in the intermittent group were

23.89� 2.56 years, 66.84� 20.01 minutes,

and 38.42� 17.08mL, respectively, and

those in the continuous group were

24.06� 2.82 years, 63.75� 14.66 minutes,

and 44.44� 21.50mL, respectively (Table 1).

There were no significant differences in age,

operation time, or blood loss between the

two groups.

Anatomical and sexual outcomes

One month after surgery, the mean vaginal

length and width in the intermittent group

were 9.26� 0.56 and 3.82� 0.25 cm, respec-

tively, and those in the continuous group

Table 1. Baseline features of patients with Mayer–Rokitansky–Küster–Hauser syndrome.

Intermittent group (n¼ 19) Continuous group (n¼ 16) P

Age, years 23.89� 2.56 (20–28) 22.87� 2.39 (20–30) 0.85

Disease course, years 6 (2–14) 4 (1–10) 0.10

Associated malformations

Ovarian 0 (0.00) 1 (6.25)

Renal 0 (0.00) 2 (12.5)

Skeletal 0 (0.00) 1 (6.25)

Duration of surgery, minutes 66.84� 20.01 (40–120) 63.75� 14.66 (40–100) 0.61

Blood loss, mL 38.42� 17.08 (20–80) 44.44� 21.50 (20–90) 0.45

Follow-up, years 6 (3–8) 7 (4–8) 0.12

Data are presented as mean� standard deviation (range), n (%), or median (range).
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were 9.44� 0.51 and 3.86� 0.22 cm, respec-

tively (Table 2). Epithelialization of the

vaginal mucosa was found 6 months post-

operatively in both groups (Figure 2). Six

months after surgery, the mean vaginal

length and width in the intermittent group

were 8.94� 0.71 and 3.76� 0.26 cm, respec-

tively, and those in the continuous

group were 8.69� 0.48 and 3.65� 0.30 cm,

respectively (Table 2). The mean FSFI

scores at 6 months postoperatively were

28.61� 0.71 and 28.48� 0.79, indicating a

successful sexual life (Table 2). There were

no significant differences between the two

groups.

Long-term patient outcomes

All 35 patients were followed up for 3 to

8 years, and 34 were satisfied with their

sexual life via FSFI assessment. One patient

broke up with her boyfriend 2 years after

surgery; she stopped wearing the mould and

showed a vaginal depth of 5 cm with a

width of 3 cm at 3 years postoperatively

because of the lack of sexual activity.

Table 2. Anatomical and sexual outcomes of patients with Mayer–Rokitansky–Küster–Hauser syndrome
after vaginal mould use.

Intermittent group (n¼ 19) Continuous group (n¼ 16) P

Vaginal length, cm

1 month post-surgery 9.26� 0.56 (8–10) 9.44� 0.51 (8–10) 0.35

6 months post-surgery 8.94� 0.71 (8–10) 8.69� 0.48 (8–10) 0.22

Vaginal width, cm

1 month post-surgery 3.82� 0.25 (3–4) 3.86� 0.22 (3–4) 0.47

6 months post-surgery 3.76� 0.26 (3–4) 3.65� 0.30 (3–4) 0.26

FSFI 12 months post-surgery 28.61� 0.71 (27.6–29.1) 28.48� 0.79 (26.9–29.5) 0.61

Data are presented as mean� standard deviation (range).

FSFI, Female Sexual Function Index.

Figure 2. Vaginal examination. (a) Neovagina of a representative patient with Mayer–Rokitansky–Küster–
Hauser syndrome. (b) A vaginal speculum was used to examine the patient’s new vagina 6 months after the
operation. (c) A speculum was used to expose the neovagina of the patient, and the vaginal length and width
were measured with a ruler.
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This patient developed vaginal stenosis and
was ultimately unable to have sex.

Discussion

In this retrospective study, both intermit-
tent and continuous mould use approaches
after surgery were effective, resulting in sat-
isfactory anatomical features and allowing
an active sexual life in the patients. Patients
with MRKH syndrome show dysplasia of
the Müllerian canal, including no vagina
and no uterus or only a primordial uterus.
MRKH syndrome is mostly diagnosed by
the presence of primary amenorrhea
(85.3%), lower abdominal pain (4.5%),
and difficulty in sexual intercourse
(3.8%).2,15 The age at diagnosis of
MRKH syndrome is 15 to 18 years,16

whereas the age at treatment is mostly relat-
ed to the patient’s sexual needs and often
lags behind the age at first diagnosis.

Congenital vaginal ailments can be
treated nonsurgically; e.g., using vaginal
dilators.17 Nonsurgical treatment is best
for patients with acceptable vestibular dim-
ples and depressions of >3 cm, but such
treatment may cause long-term pain and
embarrassment with poor treatment adher-
ence. In addition, vaginal prolapse occurs in
some patients during nonsurgical proce-
dures, necessitating surgery.18 Surgical
treatment is performed by artificial vagino-
plasty. Biomembrane tissue engineering has
been successfully applied for the reconstruc-
tion of multiple organs, and various types
of biofilms have good histocompatibility,
strong applicability, and the ability to with-
stand infection. Moreover, there is no risk
of potential malignant transformation of an
artificial dermis; therefore, artificial vagino-
plasty has become the first choice for
patients with MRKH syndrome.19 Callens
et al.13 indicated that an anatomical vaginal
depth of >7 cm and functional sexual inter-
course reflect a successful operation; based
on these criteria, vaginoplasty has a higher

success rate than nonsurgical methods
(90% versus 75%). However, the artificial
vagina has no muscle fibers, and patients
are at risk of vaginal stenosis or contracture
after vaginoplasty.20

Epithelization of the neovagina requires
3 to 6 months after vaginoplasty using arti-
ficial dermis.21 To ensure a normal sexual
life, it is necessary to maintain the length
and width of the neovagina with regular
use of a vaginal mould or dilator after sur-
gery.22 Because the treatment schedule of
the vaginal mould involves all aspects of
the patient’s life and work time, investiga-
tion is needed regarding how to properly
coordinate life, work, and treatment sched-
ules; improve patient compliance; and
ensure therapeutic efficacy. Most experts
advocate that dilation occurs as often as
the patient is able to comply, but wide var-
iability exists among patients in terms of
how often to dilate. Nonetheless, many
agree that 10 to 30 minutes of daily use is
beneficial, and a 10- to 20-minute cycle can
be repeated three times daily for optimal
results.23,24 In one study, patients who
underwent the laparoscopic Vecchietti
modified technique were instructed to use
vaginal dilators after device removal, start-
ing with the smallest dilator and keeping it
inserted in the neovagina for approximately
8 to 10 hours daily in the first postoperative
month.25 No unified recommendations
regarding the specific use of vaginal
moulds after vaginoplasty have been estab-
lished. Large-scale prospective studies
cannot be conducted because of the small
number of clinical cases compounded with
the different living habits and sexual needs
of the patients. Therefore, we retrospective-
ly analyzed the data of patients with differ-
ent mould use approaches and found that
both continuous and intermittent use
resulted in continuous vaginal expansion
after surgery as well as a satisfactory
sexual life. The FSFI scores of the patients
in this study were within a satisfactory
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range. Additionally, 6 months after the

operation, the vaginal mucosa was smooth

and ruddy with good elasticity for inter-

course. Such outcomes greatly improve

patients’ quality of daily life and build con-

fidence. According to the above findings,

patients should choose between intermittent

and continuous use of vaginal moulds

based on their individual working and

living conditions. This would improve com-

pliance, thereby maintaining the effective-

ness of vaginoplasty.
This study had several limitations. First,

in terms of postoperative follow-up, the

patients’ spouses’ satisfaction with their

sexual life was not assessed because of

patient privacy and cultural habits.

Second, this was a single-center study with

a relatively small sample size. Third,

because some patients did not have the

time and/or a place to complete the treat-

ment three times a day, they were required

to wear the mould at night. Finally, the

patients had a choice between intermittent

or continuous treatment. This was not a

randomized double-blind trial, which is

another limitation of our study. Therefore,

large multicenter trials with a prospective

design are warranted to confirm these

findings.
In conclusion, this retrospective study of

35 patients demonstrated that both inter-

mittent and continuous vaginal mould use

after vaginoplasty are comparable in pro-

viding satisfactory anatomical features and

allowing an active sexual life. These find-

ings suggest that individuals may be free

to choose a vaginal mould use approach

(intermittent or continuous) based on their

working and living conditions.
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