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Abstract
Introduction and hypothesis A great variety of conservative and surgical procedures to correct vaginal vault prolapse have been
reported. The aim of this study was to describe practice pattern variation—the difference in care that cannot be explained by the
underlying medical condition—among Dutch gynecologists regarding treatment of vaginal vault prolapse.
Methods A clinical practice survey was conducted from March to April 2017. The questionnaire was developed to evaluate
treatment of vaginal vault prolapse. All members of the Dutch Society for Urogynaecology were invited to participate in a web-
based survey.
Results One hundred four Dutch gynecologists with special interest in urogynecology responded to the survey (response rate,
44%). As first-choice therapy for vaginal vault prolapse, 78% of the respondents chose pessary treatment, whereas sacrospinous
fixation was the second most common therapy choice according to 64% of the respondents. Preferences on how to approach
vaginal vault prolapse surgically are conflicting. Overall, the most performed surgery for vaginal vault prolapse is sacrospinous
fixation, followed by laparoscopic and robotic sacrocolpopexy.
Conclusions Gynecologists in The Netherlandsmanage vaginal vault prolapse very differently. No standardizedmethod could be
determined for the treatment of vaginal vault prolapse in The Netherlands, and we observed practice pattern variations.
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Abbreviations
ASC Abdominal sacrocolpopexy
IUGA International Urogynaecology Association

LSC Laparoscopic sacrocolpopexy
NTR Dutch Trial Register
POP Pelvic organ prolapse
PPV Practice pattern variation
SPSS Statistical Package for the Social Sciences
SSF Sacrospinous fixation
RSC Robotic sacrocolpopexy
VVP Vaginal vault prolapse

Introduction

Vault prolapse is a problem among hysterectomized wom-
en that often results in surgical repair [1]. Hysterectomy is
one of the top ten most common surgeries performed
among Dutch women and also a risk factor for pelvic
organ prolapse (POP); however, the etiology is unclear
[2, 3]. The incidence of vaginal vault prolapse (VVP) after
hysterectomy is 36 per 10,000 women years [4]. Up to
10% of women who had a hysterectomy because of pro-
lapse symptoms will develop a vaginal vault prolapse that
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will need surgical repair [4]. The risk of prolapse follow-
ing hysterectomy is five to six times higher in women
indicated for POP as in those indicated for different rea-
sons [5]. Since the life expectancy is exponentially in-
creasing, the demand for prolapse surgery will grow [6].

Current treatment options for POP include pelvic floor
muscle training, use of pessaries and surgery. There is no
evidence on the efficacy of pessary treatment for VVP, and
other conservative approaches such as pelvic floor exercise
are frequently ineffective [7–9]. Avariety of different surgical
procedures to correct vaginal vault prolapse have been report-
ed [10]. The principle of surgery is to restore the pelvic anat-
omy, with the purpose to reduce pelvic floor symptoms. The
restoration of VVP implies attaching the vaginal apex to
achieve level 1 support [11], resulting in improvement of qual-
ity of life. The best treatment of post-hysterectomy vaginal
vault prolapse remains controversial.

Sacrospinous fixation (SSF), laparoscopic/abdominal/ro-
botic sacrocolpopexy, transvaginal mesh, high uterosacral lig-
ament suspension and colpocleisis are just some of the proce-
dures described to treat VVP surgically. A standard approach
or published guideline for the management of VVP is lacking.
Therefore, the choice of therapy mostly depends on the former
training and personal experience of the surgeon.

The aim of this study was to describe practice pattern
variation—the difference in care that cannot be explained by
the underlying medical condition—among Dutch gynecolo-
gists regarding treatment of VVP. To improve standard care in
women with vaginal vault prolapse, one must first know the
variety of procedures or therapies performed by practitioners
and their preferences. Where there is no consensus, there is
lack of clear evidence. We therefore believe this study will
help to formulate future research questions and design proto-
cols regarding the treatment of VVP.

Materials and methods

A clinical practice survey was conducted fromMarch to April
2017. The questionnaire was developed to evaluate the man-
agement of VVP. All members of the Dutch Society for
Urogynaecology were invited by email to participate in a
web-based survey.

Questionnaire

The questionnaire addressed the following topics: characteris-
tics of the hospital and gynecologist, conservative treatment
options for the treatment of VVP, surgical treatment options
and preoperative treatment of patients. To complete the ques-
tionnaire, participants had to answer the questions by choos-
ing the treatment option according to the management they

usually perform, although their choice in daily practice de-
pends on multifactorial patient-related factors.

Before the start of the study, we consulted three gynecolo-
gists with a special interest in urogynecology. Based on the
recommendations of these pilot participants, the questionnaire
was developed and revised. All questionnaires were treated
anonymously. No financial compensation was given to the
responders. After 3 weeks, a reminder email was sent to the
non-responders.

Statistical analysis

Descriptive statistics were performed using SPSS 22.0 (SPSS
Statistics UK, SPSS, Chicago, IL, USA). Results are
expressed as mean and range for continuous variables. For
ordinal variables, proportions were calculated.

Ethical considerations

Since this survey does not contain any patient data, according
to the Declaration of Helsinki, no ethical approval is required.
This was confirmed by the Medical Research Ethics
Committee of the Màxima Medical Center, Veldhoven.

Results

The response rate consisted of 104 out of 237 Dutch gynecol-
ogists with a special interest in urogynecology (response rate
44%). The level of experience was diverse, and most gynecol-
ogists appeared to work in a non-academic teaching hospital
(Table 1).

Table 2 shows the treatments used for VVP by the respon-
dents. We asked the responders to separately formulate a first-
and second-choice VVP treatment. The first-choice treatment
was pessary treatment according to 81 respondents (78%).

Table 1 Characteristics of respondents

N (%)
N = 104

Years since completing residency

< 5 16 (15%)

5–10 24 (23%)

11–15 20 (19%)

16–20 19 (18%)

> 20 25 (24%)

Practice type

Academic hospital 9 (9%)

Non-academic teaching hospital 65 (63%)

Non-teaching hospital 30 (29%)
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Table 2 Results of the questionnaire regarding the treatment of vaginal
vault prolapse

N (%)
N = 104

First-choice treatment for vaginal vault prolapse

Pessary treatment 81
(78%)

Sacrospinous fixation 14
(13%)

Laparoscopic sacrocolpopexy 4 (4%)

Robotic sacrocolpopexy 4 (4%)

Posterior intravaginal sling 1 (1%)

Abdominal sacrocolpopexy 0 (0%)

Vaginal mesh 0 (0%)

Second-choice treatment for vaginal vault prolapse

Sacrospinous fixation 66
(63%)

Laparoscopic sacrocolpopexy 13
(13%)

Abdominal sacrocolpopexy 10
(10%)

Pessary treatment 8 (8%)

Robotic sacrocolpopexy 5 (5%)

Vaginal mesh 1 (1%)

Posterior intravaginal sling 1 (1%)

Pessary treatment as treatment for vaginal vault prolapse

Yes 102
(98%)

No 2 (2%)

Type of pessary (n = 102)

Ring pessary 80
(78%)

Ring pessary with central support 77
(75%)

Shelf pessary (Falk®, Shaatz) 72
(71%)

Cube pessary 60
(59%)

Donut 38
(37%)

Gelhorn 23
(23%)

Hodge 19
(19%)

Gehrung 5 (5%)

Regula 1 (1%)

Inflatoball 1 (1%)

Non-specified 3 (3%)

Estrogen therapy during pessary treatment in postmenopausal women

Yes, always 15
(14%)

Yes, usually 23
(22%)

Yes, if indicated

Table 2 (continued)

N (%)
N = 104

63
(61%)

No 1 (1%)

Surgical treatments for vaginal vault prolapse performed by respondents

Sacrospinous fixation 95
(91%)

Colpocleisis 67
(64%)

Laparoscopic sacrocolpopexy 38
(37%)

Abdominal sacrocolpopexy 22
(21%)

Robotic sacrocolpopexy 21
(20%)

Vaginal mesh 21
(20%)

Posterior intravaginal sling 4 (4%)

No surgery 6 (6%)

Colpocleisis as surgical treatment for vaginal vault prolapse

Yes 73
(70%)

No 31
(30%)

First-choice surgical treatment for vaginal vault prolapse

Sacrospinous fixation 69
(66%)

Laparoscopic sacrocolpopexy 15
(14%)

Robotic sacrocolpopexy 14
(13%)

Abdominal sacrocolpopexy 3 (3%)

Posterior intravaginal sling 2 (2%)

Vaginal mesh 1 (1%)

Colpocleisis 0 (0%)

Second-choice surgical treatment for vaginal vault prolapse

Laparoscopic sacrocolpopexy 47
(45%)

Sacrospinous fixation 21
(20%)

Colpocleisis 15
(14%)

Robotic sacrocolpopexy 12
(12%)

Abdominal sacrocolpopexy 6 (6%)

Vaginal mesh 3 (3%)

Posterior intravaginal sling 0 (0%)

Preoperative estrogen therapy

Yes, always 7 (7%)

Yes, usually 22
(21%)

Yes, if indicated 51
(49%)
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Thirteen percent of the responders (n = 14) considered SSF the
first-choice treatment.

Second-choice treatment was SSF for 66 (63%) of the re-
spondents, followed by laparoscopic sacrocolpopexy (LSC)
for 13 (13%) gynecologists and robotic sacrocolpopexy
(RSC) for 10 (10%). The majority of respondents (N = 63,
61%) preferred the combination first-choice ‘pessary treat-
ment’ and second-choice ‘SSF.’

Almost all respondents, 102 (98%), consider pessary treat-
ment an option in women with a symptomatic VVP. Types of
pessaries used to treat vaginal vault descent among

respondents were: ring pessary (n = 80, 78%), shelf pessary
(n = 72, 71%), cube pessary (n = 60, 59%), donut (n = 38,
37%), Gelhorn (n = 23, 23%), Hodge (n = 19, 19%),
Gehrung (n = 5, 5%), Regula (n = 1, 1%) and Inflatoball
(n = 1, 1%). Pessary treatment was combined with estrogen
therapy by almost all of the respondents (always or usually by
36%, if indicated by 61%).

Surgical treatment

Most respondents perform various surgical techniques.
Procedures used by respondents to treat VVP were:
sacrospinous fixation (n = 95, 91%), laparoscopic
sacrocolpopexy (n = 38, 37%), abdominal sacrocolpopexy
(ASC, n = 22, 21%), robotic sacrocolpopexy (n = 21, 20%),
vaginal mesh (n = 21, 20%), posterior intravaginal sling (n =
4, 4%) and colpocleisis (n = 67, 64%). The first-choice surgi-
cal treatment of VVP was SSF among 69 (66%) respondents,
followed by LSC (n = 15, 14%) and RSC (n = 14, 13%). The
second-choice surgical treatments consisted of LSC according
to 47 (45%) respondents, followed by SSF (n = 21, 20%),
colpocleisis (n = 15, 14%) and RSC (n = 12, 12%). The most
common combination consisted of first-choice SSF and
second-choice LSC, reported by 41 respondents (39%).
More than half of the respondents (n = 55, 53%) occasionally
refer patients to another center for a procedure. Mostly, pa-
tients were referred for LSC (71%), vaginal mesh (51%) and
RSC (42%).

If indicated, 80 (77%) respondents treat their post-
menopausal patients preoperatively with estrogen thera-
py. The treatment period varied from 2 weeks (n = 5,
6%) to over 3 months (n = 5, 6%). Most gynecologists
prescribed vaginal estrogen therapy for 6 weeks (n = 40,
50%).

Discussion

Main findings

This survey concludes that there is no consensus regarding the
treatment of vaginal vault prolapse in The Netherlands, and
the practice pattern variation is high. Pessary treatment is pre-
ferred as first-choice treatment by most gynecologists. The
first-choice surgical management of VVP is sacrospinous fix-
ation, followed by laparoscopic sacrocolpopexy. These results
of our survey are in line with a previous survey by the
Urogynaecological Association (IUGA) in 2002 [12]. This
survey is however dated before the recent reviews [13–15]
and developments in laparoscopic and robotic prolapse
surgery.

Table 2 (continued)

N (%)
N = 104

No 24
(23%)

Duration of preoperative estrogen therapy (if yes, n = 80)

2 weeks 5 (6%)

4 weeks 19
(24%)

6 weeks 40
(50%)

2 months 8 (10%)

3 months 3 (4%)

> 3 months 5 (6%)

Referral to another center for vault prolapse surgery

Yes 55
(53%)

For:

Laparoscopic sacrocolpopexy 39
(71%)

Vaginal mesh 28
(51%)

Robotic sacrocolpopexy 23
(42%)

Posterior intravaginal sling 6 (11%)

Abdominal sacrocolpopexy 5 (9%)

Sacrospinous fixation 1 (2%)

Colpocleisis 1 (2%)

Other 1 (1%)

Combination with rectopexy 1

No 49
(47%)

Follow-up after surgical treatment of vault prolapse

No follow-up, only in case of complaints 0 (0%)

One postoperative appointment after a few weeks 49
(47%)

A postoperative appointment and after > 6 months 22
(21%)

A postoperative appointment and after > 6 months in case
of mesh use

33
(32%)
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Strengths and limitations

One of our strengths is that our study provides insight into the
daily practice and intention of gynecologists rather than theo-
retic outcomes. We are content with the response rate of 44%,
which is a good representation of the Dutch gynecologist with
a special interest in urogynecology.

A limitation of our study lies in the capability of a survey to
accurately reflect the way practitioners handle VVP; a national
database would provide more reliable data; however, a data-
base is also never 100% complete. Individualized patient care
based on the patient’s preference and anatomy was deliberate-
ly not taken into account in the questions and multiple-choice
answers, but in daily practice this plays an important role in
decision-making.

Interpretation

Preferences on how to approach VVP are conflicting. The
majority of specialists would choose pessary treatment as first
choice and, in case of a surgical procedure, would prefer SSF
as the first and LSC as the second option.

A variety of utilized pessaries was described, with the ring
pessary (with/without central support), shelf and cube pessary
the most frequently used types. Pessary treatment is poorly
studied in women with vaginal vault prolapse. Only one study
mentions pessary treatment in post-hysterectomized women.
The failure rate was high in this group; however, interpretation
of this finding is difficult since exact numbers and baseline
characteristics are not presented [16].

The efficacy and type of pessary for VVP are not evidence-
based. It is remarkable that Dutch gynecologists seldom use
Gelhorn and prefer the shelf pessary, in contrast to the mem-
bers of the American Urogynecologic Society who most fre-
quently use the Gelhorn and ring pessary [17]. Since evidence
is lacking, the physician’s experience or training seems to be
decisive in the choice of pessary together with the patient
characteristics.

Of utmost importance in the choice of pessary is the
woman’s anatomy: vaginal length, width of the introitus, pres-
ence of combined prolapse with the anterior or posterior com-
partment, presence of vaginal atrophy, etc.

Some specialists do not use pessary treatment at all unless
surgery is not an option, for example, if a patient is not fit
enough for surgery or declines the operation. This supports
the statement that VVP is treated according to the preference
of the gynecologist and patient.

Quite a surprising finding was learning that the posterior
intravaginal sling and vaginal mesh are still used as first-
choice surgical treatment by some specialists. Use of vaginal
mesh is a procedure that has proved very effective [18, 19],
but is currently mostly applied in cases of recurrent POP ac-
co rd ing to a su rvey o f member s o f the Du tch

Urogynaecologists Association in 2012 because of fear of
mesh complications resulting in re-operation [20]. It is encour-
aging to see that the posterior intravaginal sling is only used
by a few gynecologists.

Our results are similar to those of a survey performed by
the International Urogynaecological Association (IUGA) in
2002, which showed that 78% of the responders mentioned
the SSF as the method of choice when treating vaginal vault
prolapse [12]. In our survey, the SSF was performed as first-
choice surgical treatment by 66% of the respondents. Overall,
the SSF has been the most performed procedure over the years
and is popular because of its favorable outcomes compared
with ASC [21, 22].

In an observational study among women with uterine de-
scent, the SSF had a very high satisfaction rate (84%), no
complications and a recurrence rate with subsequent re-
operation of 2.3% [23]. However, the question arises whether
these results are the same for women with VVP. In three stud-
ies comparing SSF with other procedures (ASC and mesh
procedures) in post-hysterectomized women, the SSF scored
worse in anatomic success rates, dyspareunia and recurrence
[23, 24]. There was no difference in patient satisfaction.

Second-choice treatment is laparoscopic sacrocolpopexy,
which has gained popularity since it was first reported in
1994 [25]. According to a Cochrane review [13], ASC was
described as the first-choice treatment for VVP. However,
LSC has advantages over laparotomy. Morbidity, hospital
stay, postoperative pain and recovery are all less.
Nevertheless, the laparoscopic approach is more challenging
and requires more time in the operating room [26].

Where Freeman et al. [27] showed clinical equivalence of
the LSC and ASC in 2013, a recent multicenter trial compar-
ing LSC and ASC showed superiority of LSC: no difference
in functional and anatomical outcome was found, but less
severe complications, less blood loss and shorter hospital stay
were reported [28, 29].

Robotic sacrocolpopexy ranks third in surgical procedures
for VVP; however, little evidence is available to support this
position. A randomized controlled trial by Paraiso et al. [30]
comparing RSC and LSC was not very promising: RSC was
associated with longer operating time, increased postoperative
pain and higher costs. Since this study was performed at the
beginning of robot surgery, we might be surprised by the cur-
rent results; we are looking forward to more evidence in favor
of this method. Another method is uterosacral ligament sus-
pension, which is up and coming in The Netherlands, but not
yet implemented in daily practice; therefore, it was left out of
the questionnaire.

We wonder, has SSF earned its place as first-choice proce-
dure in VVP or is it popular because of its low complexity and
accessibility? The recent review of Maher et al. [15] shows
that LSC has several advantages over vaginal surgery: a lower
re-operation rate, longer vaginal length and fewer sexual
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problems. A trial is pending on the treatment of VVP compar-
ing SSF vs. LSC in a multicenter randomized trial
(NTR3977). If the results show a significant difference in
patient satisfaction and a good balance of efficacy and costs,
we should aim for a change in our practice according to the
results. However, awaiting more evidence, specialists will
have their own preference for the procedure they feel comfort-
able with.

With this article we would like to create awareness among
our colleagues. As clinicians, we are trained to practice
evidence-based medicine; however, for much of our work this
is not (yet) the case. Logistics, cost-effectiveness, experience
and habit play an important role in practice pattern variations.
We are interested in more research regarding patient charac-
teristics in relation to treatment options and new data on ro-
botic surgery and long-term outcomes of SSF and LSC.
Maybe one day we will reach a consensus.

Conclusion There is no consensus regarding the treatment of
VVP in The Netherlands, and we observed practice pattern
variations. Pessary treatment is preferred as conservative treat-
ment by Dutch gynecologists; in case surgery is performed,
sacrospinous fixation is preferred over laparoscopic and ro-
botic sacrocolpopexy.
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