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Abstract
Introduction and hypothesis The efficacy and safety of re-
moving or preserving the uterus during reconstructive pelvic
surgery is a matter of debate.
Methods We performed a systematic review and meta-
analysis of studies that compared hysteropreservation and
hysterectomy in the management of uterine prolapse.
PubMed, Medline, SciELO and LILACS databases were
searched from inception until January 2017. We selected only
randomized controlled trials and observational cohort pro-
spective comparative studies. Primary outcomes were recur-
rence and reoperation rates. Secondary outcomes were: oper-
ative time, blood loss, visceral injury, voiding dysfunction,
duration of catheterization, length of hospital stay, mesh ex-
posure, dyspareunia, malignant neoplasia and quality of life.
Results Eleven studies (six randomized and five non-
randomized) were included involving 910 patients (462 in
the hysteropreservation group and 448 in the hysterectomy
group). Pooled data including all surgical techniques showed
no difference between the groups regarding recurrence of uter-
ine prolapse (RR 1.65, 95% CI 0.88–3.10; p = 0.12), but the

risk of recurrence following hysterectomywas lower when the
vaginal route was used with native tissue repair (RR 10.61;
95% CI 1.26–88.94; p = 0.03). Hysterectomy was associated
with a lower reoperation rate for any prolapse compartment
than hysteropreservation (RR 2.05; 95% CI 1.13–3.74;
p = 0.02). Hysteropreservation was associated with a shorter
operative time (mean difference −12.43 min; 95% CI −14.11
to −10.74 ; p < 0.00001) and less blood loss (mean difference
−60.42 ml; 95% CI −71.31 to −49.53 ml; p < 0.00001). Other
variables were similar between the groups.
Conclusions Overall, the rate of recurrence of uterine prolapse
was not lower but the rate of reoperation for prolapse was lower
following hysterectomy, while operative time was shorter and
blood loss was less with hysteropreservation. The limitations of
this analysis were the inclusion of nonrandomized studies and
the variety of surgical techniques. The results should be
interpreted with caution due to potential biases.
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Introduction

Pelvic organ prolapse (POP) is a common condition that affects
more than 40% of women over the age of 50 years.
Approximately 11% of women have undergone surgery for
POP or urinary incontinence by the age of 80 years, and approx-
imately 30% of them require a revision procedure due to recur-
rence [1]. There are two primary surgical access routes for re-
constructive pelvic surgery: the abdominal approach (via lapa-
rotomy or laparoscopy) [1, 2] and the vaginal approach [3, 4].
Techniques that include subtotal or total hysterectomy are the
most common approaches to the repair of symptomatic uterine

Electronic supplementary material The online version of this article
(doi:10.1007/s00192-017-3433-1) contains supplementary material,
which is available to authorized users.

* Sofia Andrade de Oliveira
sofia.gineco@gmail.com

1 Department of Gynecology, Federal University of São Paulo, São
Paulo, Brazil

2 Departament of Life Sciencies, Bahia State University, Rua Silveira
Martins, 2555, Cabula, Salvador, BA 41.150-000, Brazil

3 Department of Surgery, Federal University of Minas Gerais, Belo
Horizonte, Brazil

Int Urogynecol J (2017) 28:1617–1630
DOI 10.1007/s00192-017-3433-1

http://dx.doi.org/10.1007/s00192-017-3433-1
mailto:sofia.gineco@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1007/s00192-017-3433-1&domain=pdf


prolapse [5]. However, some authors consider that hysterectomy
increases the risk of complications and morbidity and question
the need for uterine removal, while others believe that prolapse
will recur more frequently if the uterus is preserved [6].

We performed this review and meta-analysis to examine
the current available evidence comparing reconstructive pel-
vic floor surgical procedures that involve hysteropreservation
or hysterectomy in the management of uterine prolapse in
relation to efficacy and complications.

Materials and methods

The Research Ethics Board of the Federal University of São
P a u l o a p p r o v e d t h i s s t u d y ( CCAE n umb e r
35,071,014.0.0000.5505). This systematic review was also reg-
istered with the PROSPERO database (CRD42016037053). We
used the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement to report the results [7].

Eligibility criteria

For a study to be selected for this review, it had to includewomen
with symptomat ic uter ine prolapse , to compare
hysteropreservation with hysterectomy in the surgical treatment
of uterine prolapse, to be a prospective, controlled and random-
ized trial or a prospective and comparative cohort study, and to be
published in a peer-reviewed journal. A studywas not included if
it was published in the form of an abstract, letter to the editor or
comments, if its publication was not controlled by a commercial
publisher (Bgray literature^), if it was a meta-analysis or a review
article, or if it included colpocleisis as a surgical procedure.

Search strategy

An exhaustive electronic search was performed of the
MEDLINE, PubMed, SciELO and LILACS databases from in-
ception until January 2017. The references of the identified arti-
cles were also searched. The search was restricted to articles
published in English, Spanish, French and Portuguese. The
search was based on the following combined relevant terms
and MeSH (Medical Subject Headings of the National Library
ofMedicine) descriptors: Buterine prolapse^, Bvaginal prolapse^,
Bhysterectomy ,̂ Bhysteropexy ,̂ Borgan preservation^,
Bcolpohysterectomy ,̂ Bsurgical meshes^, Bquality of life^,
Boperative time^, Bsurgery time length^, Boperative time^,
Bcomplication, postoperative^, Bcomplication, peri-operative^,
Bcomplication, intraoperative^, Bsurgical injury ,̂ Brecurrences^,
Bprevention, primary ,̂ Btumor^, Bneoplasia^, and Bcancer^
(Supplementary Material).

Study selection, data collection and extraction

Two reviewers (S.A.de O. and M.C.M.F.) independently select-
ed and combined the articles, and further extracted the data using
a standardized form. Any divergence in study selection and/or
extraction of data was resolved by consensus between the two
reviewers or by a third reviewer (R.A.C.). Initially, the reviewers
evaluated the title and abstract of all studies that were found
using the search strategy. Full texts were evaluated if the reports
did not provide sufficient information in the title and abstract.
Only studies that met the inclusion criteria and did not involve
colpocleisis as the treatment for POP were included. A list of
potential studies for inclusion in the systematic review was gen-
erated. The references in the reviews and the excluded articles
were examined to identify studies that possibly could not be
captured using the primary search strategy. Only studies that
reported the standard deviation (SD) of each variable in question
were included in the meta-analysis.

The standardized form included the following information:
study title, authors, journal of publication, year of publication,
sample size, study design and duration, inclusion and exclusion
criteria, randomization, the demographics of the participants,
type of procedure, outcome measurements and their results.

Outcomes measured

Primary outcomes included: recurrence rate of uterine prolapse
defined as symptomatic prolapse of stage II or more with Pelvic
Organ Prolapse Quantification System (POP-Q) point C >0, and
reoperation rate related to the repair of prolapse of any compart-
ment after the primary procedure. Secondary outcomes includ-
ed: operative time related to the uterine prolapse in minutes,
intraoperative blood loss in milliliters, visceral injury (bowel or
bladder), voiding dysfunction (incomplete micturition with pres-
ence of postvoid residual or low urine flow rate), duration of
catheterization in days, length of hospital stay in days, mesh
exposure, postoperative dyspareunia, malignant neoplasia and
quality of life. The terminology and definitions recommended
by the International Urogynecology Association were used [8].

Analysis and assessment of the risk of bias

The guidance suggested by the Cochrane Collaboration to
assess the risk of bias was followed [9]. The studies were
combined into groups according to the surgical techniques
and approaches used, and all the data were combined so that
the following analyses could be performed:

1. Comparison between hysteropexy and hysterectomy per-
formed vaginally with native tissues in the treatment of
uterine prolapse during reconstructive pelvic surgery
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2. Comparison between hysteropexy and hysterectomy
performed vaginally using mesh in the treatment of
uterine prolapse during reconstructive pelvic surgery

3. Comparison between hysteropexy and hysterectomy
performed by the abdominal route in the treatment
of uterine prolapse during reconstructive pelvic
surgery

4. Comparison between abdominal hysteropexy and vaginal
hysterectomy in the treatment of uterine prolapse during
reconstructive pelvic surgery

5. Overall comparison between hysteropreservation and
hysterectomy in the management of uterine prolapse dur-
ing reconstructive pelvic surgery

Data on dichotomous outcomes from the original stud-
ies were pooled to obtain the risk ratio (RR) for the
occurrence of an outcome event and the corresponding
95% confidence interval (CI). The outcome data from
each study were pooled using a Mantel–Haenszel model
and a fixed-effects model was applied. Outcomes for
continuous variables were pooled from the original stud-
ies using the inverse variance method to obtain the mean
difference (MD) for the occurrence of an outcome event
and to present the corresponding 95% CIs. Statistical
significance was set at p < 0.05. The I2 statistic was used
to describe variations across trials that were due to het-
erogeneity and not sampling error, and to quantify statis-
tical heterogeneity. The random effects model was ap-
plied when the heterogeneity was greater than 50%
(I2 > 50%) [9]. Review Manager 5 software was used
for the meta-analysis.

Results

After removing duplicate items, the database search found
a total of 1,226 articles. At the end of the review process,
11 studies met the criteria for inclusion and were de-
scribed and evaluated (Fig. 1) [4, 10–19]. There were five
randomized controlled and six prospective comparative
cohort trials comparing hysteropreservation techniques to
hysterectomy in patients with uterine prolapse. The in-
cluded studies accounted for 910 patients (462 in the
hysteropreservation and 448 in the hysterectomy groups).
The characteristics of the studies included in this review
are presented in Table 1. A total of 158 studies were
excluded because they did not meet the inclusion criteria
or did not provide sufficient data for inclusion in
the meta-analysis. Of these studies, 11 compared
hysteropreservation and hysterectomy, but they were ret-
rospective cohort studies [20–29]. Figure 2 shows the
quality assessment of the included studies.

Primary outcomes

Recurrence rate

Recurrence rates were reported in ten studies involving a total of
390 patients in the hysteropreservation groups and 378 who had
hysterectomy as the treatment for uterine prolapse [4, 10–18].
The concept of recurrence was uniform across the studies (symp-
tomatic apical prolapse, POP-Q point C point >0), except in the
study by Jeng et al. [19] that included patients with moderate to
severe POP, but without a clear classification. The follow-up for
the diagnosis of recurrence varied among the studies, ranging
from 6 to 29.8 months, mean 18 months (SD 17). Pooled data
showed no significant difference between the groups (RR 1.65,
95% CI 0.88–3.10; p = 0.12), but there was a tendency for a
lower rate of recurrence with hysterectomy (Fig. 3).

Grouping the studies according to the surgical procedures
and approaches, in procedures using the vaginal route with na-
tive tissue, the recurrence rate was significantly lower with hys-
terectomy than with hysteropexy, independent of the technique
used for fixation of the apical defect (sacrospinal vault suspen-
sion or uterosacral ligament fixation; RR 10.61, 95% CI 1.26–
88.94; p = 0.03; Fig. 3). The recurrence rates with both tech-
niques using the vaginal approach with mesh, or both using the
abdominal approach were similar whether or not the uterus was
preserved, but individual analysis showed that in the majority of
the studies the recurrence rate was lowerwith hysterectomy (Fig.
3). Carramão et al. [18] found recurrence rates of 25% (4 of 16
patients) with vaginal hysteropexy and 13% (2 of 16 patients)
with vaginal hysterectomy using mesh, while Rosen et al. [17]
found recurrence rates of 12% (4 of 32 patients) with laparo-
scopic hysteropreservation and 3% (1 of 32 patients) with lapa-
roscopic hysterectomy, both with sacropexy. No difference in
recurrence rates was found between abdominal hysteropexy
and vaginal hysterectomy (Fig. 3).

Reoperation rate

The same ten studies [4, 10–18] that evaluated apical prolapse
recurrence rates also reported reoperation rates for any pro-
lapse compartment, with follow-up ranging from 6 to
29.8 months (mean 18 months, SD 17 months). Overall,
pooled data showed that the reoperation rate was significantly
lower with hysterectomy than with hysteropreservation (RR
2.05, 95% CI 1.13–3.74; p = 0.02; Fig. 4). There were no
differences in reoperation rates among procedures using the
vaginal approachwith native tissue or mesh, or those using the
abdominal route, but the majority of the studies reported a
higher rate of revision procedures following hysteropexy
(Fig. 4). Although a similar finding was observed comparing
abdominal hysteropreservation and vaginal hysterectomywith
native tissue, Roovers et al. [15] found reoperation rates of
22% (9 of 41 patients) with abdominal hysterosacropexy and

Int Urogynecol J (2017) 28:1617–1630 1619



2.4% (1 of 41 patients) with vaginal hysterectomy with cardi-
nal and uterosacral ligament fixation.

Secondary outcomes

Operative time

Four studies [4, 10, 15, 18] evaluated the operative time in a
total of 314 procedures. Overall, pooled data showed that the
operative time was shorter with hysteropreservation than with
hysterectomy (MD −12.43, 95% CI −14.11 to −10.74;
p < 0.00001), and also in all subanalyses of groupings of
techniques and routes (Fig. 5).

Blood loss

Three studies [4, 15, 18] evaluated the intraoperative blood
loss in a total of 223 procedures. Overall, pooled data showed
that blood less was less with hysteropreservation than with
hysterectomy (MD −60.42, 95% CI −71.31 to −49.53;
p < 0.00001; Fig. 6). Among the included studies, only that
of Roovers et al. [15] did not show a difference in intraoper-
ative blood loss between abdominal hysterosacropexy and
vaginal hysterectomy with native tissue.

Visceral injury

Three studies reported intraoperative visceral injuries in a total
of 263 procedures [4, 15, 16]. Two rectal injuries were report-
ed in 124 vaginal hysterectomy procedures with native tissue
(one described by Hefni et al. [4] comparing vaginal

hysteropexy and vaginal hysterectomy, and one reported by
Roovers et al. [15] comparing abdominal hysterosacropexy
and vaginal hysterectomy). No visceral injury was observed
in the 139 hysteropreservation procedures. Overall, pooled
data showed no differences in visceral injuries between the
groups (OR 0.30, 95% CI 0.03–2.79; p = 0.29).

Voiding dysfunction

Six studies reported voiding dysfunction following a total of
425 procedures [4, 11, 13, 15, 17, 18]. Overall, pooled data
showed similar rates of voiding dysfunction between the
groups (RR 1.19, 95% CI 0.39–3.65; p = 0.76; Fig. 7).

Although analyses have also not shown differences in the
rate of voiding dysfunction following procedures preserving
and removing the uterus, we observed a tendency for the rate
to be lower following hysteropexy via the vaginal route. Dietz
et al. [13] observed voiding dysfunction rates of 8.5% (3 of 35
patients) with vaginal hysteropexy and 25.8% (8 of 31 pa-
tients) with vaginal hysterectomy, both with sacrospinous fix-
ation with native tissue. On the other hand, for procedures
performed via the abdominal route, the rate of voiding dys-
function tended to be lower with hysterectomy. Costantini
et al. [11] reported voiding dysfunction rates of 11.8% and
2.6% for abdominal hysterosacropexy and abdominal hyster-
ectomy with colposacropexy, respectively.

Duration of catheterization

Only two studies evaluated the duration of catheterization af-
ter surgery [10, 15]. Chu et al. [10] compared catheterization
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duration following vaginal hysteropexy in 52 patients and
vaginal hysterectomy in 39 patients, both using anterior and
posterior mesh, and found mean catheterization durations of
2.4 and 2.7 days, respectively (MD −0.30, 95% CI −0.51 to
−0.09; p = 0.005). In contrast, Roovers et al. [15] compared
ca t h e t e r i z a t i on du r a t i on fo l l ow ing abdomina l
hysterosacropexy and vaginal hysterectomy and vault suspen-
sion with native tissue with 41 patients in each arm, and found
similar durations of 3.3 and 3.2 days, respectively (MD 0.10,
95% CI −0.02–0.22; p = 0.09). Pooled data from
hysteropreservation procedures and hysterectomy revealed
no statistically significant difference between the groups
(MD −0.00, 95% CI −0.10–0.11; p = 0.94).

Length of hospital stay

Three studies compared the length of hospital stay after sur-
gery in a total of 252 patients [10, 14, 15]. Pooled data showed
similar RRs for both procedures (MD −0.06, 95% CI −0.17 to
0.04; p = 0.23). For vaginal techniques with mesh, hospital
stay was shorter with hysteropreservation than with hysterec-
tomy (MD −1.45, 95%CI −1.77 to −1.13; p < 0.000001). This
finding was mainly accounted for by the study of Neuman
et al. [14] who reported mean hospital stays of 1.5 days for
hysteropexy in 35 patients and 4.2 days for hysterectomy in 44
patients (MD −2.70, 95% CI −3.17 to −2.23). However, Chu
et al. [10] did not observe such a difference, finding mean
hospital stays of 4.9 days in 52 patients who had vaginal

hysteropexy and 5.3 days in 39 patients who had vaginal
hysterectomy (MD −0.40, 95% CI −0.83 to 0.03). Roovers
et al. [15] found similar mean hospital stays following abdom-
inal hysterosacropexy (7.7 days) and vaginal hysterectomy
(7.6 days), with 41 patients in each group (MD 0.10, 95%
CI −0.01 to 0.21).

Mesh exposure

Mesh exposure was reported by four studies in a total of 273
procedures [10, 11, 14, 18]. Mean follow-up was 18 months
(SD 10.24 months). Pooled data did not show different RRs
between preserving or removing the uterus (RR 0.55; 95% CI
0.26–1.15; p = 0.11; Fig. 8). However, all the included studies
showed a higher incidence of mesh exposure when the uterus
was removed, with tendency for a lower incidence with
hysteropexy. Chu et al. [10] reported an exposure rate of
3.8% (2 of 52 patients) after vaginal hysteropexy and a rate
of 13% (5 of 39 patients) after vaginal hysterectomy, both
using anterior and posterior mesh. The only study that used
the abdominal approach [11] showed a higher incidence of
mesh exposure with hysterectomy (Fig. 8).

Dyspareunia

Four studies evaluated the postoperative incidence of
dyspareunia in a total of 333 patients [14, 17–19]. There was
no difference in the RR for dyspareunia between techniques

Fig. 2 Quality assessment of the
included trials
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that preserve or remove the uterus (RR 0.79, 95% CI 0.30–
2.08; p = 0.63), nor in the analyses combining surgical tech-
niques and routes (Fig. 9).

Malignant neoplasia

None of the included studies reported the occurrence of uter-
ine cancer.

Quality of life

None of the included studies reported quality of life by means
of validated instruments.

Discussion

Severe uterine prolapse is classically treated by removing the
uterus with concomitant pelvic reconstruction, but the evolution
of anatomical knowledge and surgical techniques make the need
for hysterectomy questionable. Also, women are more likely to

prefer uterine preservation if its removal is not necessary [30].
The aim of this systematic review and meta-analysis was to
address this important and relevant clinical topic for both clini-
cians and patients. In the surgical management of POP, reoper-
ation is performed mainly for prolapse recurrence that is com-
monly associated with an unsuccessful outcome [2, 17]. This
meta-analysis did not demonstrate that hysterectomy was signif-
icantly associated with a lower rate of recurrence of uterine
prolapse, but there was a clear tendency for hysterectomy to be
associated with a lower rate in the majority of the studies includ-
ed, even with the different techniques used in the studies.
Attention should be given to these findings since they may be
of clinical relevance despite not being statistically significant.

Interestingly, when hysterectomy or hysteropexy were both
performed vaginally with native tissue, removing the uterus
resulted in a significantly lower rate of recurrence of uterine
prolapse, independent of the technique used for fixation of the
apical defect. This finding was not demonstrated with the use
of transvaginal mesh. If vaginal hysterectomy is planned as
part of reconstructive surgery, techniques using native tissue
should be the optimal choice. In contrast, it is still not clear

Fig. 3 Comparison between the groups regarding recurrence
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Fig. 4 Comparison between the groups regarding reoperation

Fig. 5 Comparison between the groups regarding operative time
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whether the use of a synthetic mesh is preferred when vaginal
hysteropexy is the option.

We expected a higher rate of recurrence of apical prolapse in
patients who received vaginal hysterectomy and reconstructive
surgery with native tissue than in those undergoing abdominal

hysteropexy, since attachment to the sacrum by mesh interposi-
tion is considered the gold standard technique to restore the
apical compartment. However,, this meta-analysis did not show
a lower rate of recurrence with hysteropreservation even using
this procedure.

Fig. 7 Comparison between the groups regarding voiding dysfunction

Fig. 6 Comparison between the groups regarding intraoperative blood loss
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Although the statistical analysis showed that the rate of
reoperation but not the rate of recurrence was lower with hys-
terectomy, the forest plots of both outcomes (Figs. 3 and 4)
showed similar behavior patterns, indicating that recurrence of
POP is directly related to reoperation. It is important to high-
light that the criterion of recurrence concerns apical prolapse,
and reoperation concerns any vaginal compartment. While we
believe that the majority of the revision procedures were

performed to repair apical prolapse, the included studies were
not precise about which compartments were affected at the
time of the revision.

As expected, hysteropreservation techniques yielded aver-
age operative times and blood loss similar to those usually
obtained with procedures requiring less dissection. This find-
ing is particularly relevant in women at high risk of recurrence
in whom perioperative morbidity should be avoided or

Fig. 9 Comparison between the groups regarding dyspareunia

Fig. 8 Comparison between the groups regarding mesh exposure
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reduced to a minimum. Several authors have suggested that
hysteropreservation is preferable when using mesh to reduce
the risk of mesh exposure [31–33], but we were not able to
confirm this finding in our study. These patients might be
followed for longer since exposure may occur as a late com-
plication. Unfortunately, quality of life evaluated by validated
instruments was not reported by the authors. Further studies
are required to address subjective outcomes properly.

A history of cervical or uterine abnormalities, such as ab-
normal uterine bleeding, polyps, fibroids or cancer, is an im-
portant and well-established factor in the choice between
hysteropreservation and hysterectomy [3]. There were no re-
ports of malignant uterine disease in the studies included in
this meta-analysis. The follow-up times may not have been
long enough for conclusions to be drawn about the risk of
preserving the uterus in this population.

Our study addressed a subject still not well explored.
We included 11 randomized trials and prospective com-
parative cohort studies with a large sample size. We com-
pared hysteropreservation and hysterectomy in general in-
dependent of the technique, the route of access (vaginal,
abdominal or laparoscopic) or the combination of proce-
dures. Analysis of forest plots did not show important
differences in outcomes between the randomized con-
trolled trials and nonrandomized studies, so the potential
bias from including nonrandomized studies can be consid-
ered low. We acknowledge that some biases are unavoid-
able when performing meta-analyses, especially those
evaluating surgical treatments. There are too many inher-
ent variables related to individual characteristics, sur-
geons’ preferences and skills, the combination and choice
of multiple procedures required to reconstruct the pelvic
floor other than those involved in the treatment of the
uterine prolapse itself, that prevent two treatments being
perfectly controlled. Care must be taken in interpreting
these results.

In an attempt to decrease the biases and narrow our evalu-
ation, we also analyzed subgroups of the included studies to
compare surgical techniques and/or different approaches such
as using or not using mesh, and vaginal or abdominal routes.
Some specific conclusions can be drawn from this analysis.
We conclude that overall the rate of recurrence of uterine
prolapse is not lower but the rate of reoperation for POP is
lower with hysterectomy. The rate of recurrence of uterine
prolapse following vaginal hysterectomy is significantly low-
er than following vaginal hysteropexy, independent of the
technique with native tissue used to repair the apical defect.
Operative time is shorter and blood loss is less with
hysteropreservation.

We believe that this study contributes to the still unsettled
debate as to whether to remove or retain the uterus during
prolapse repair. Additional studies and longer follow-up will
help arrive at definite conclusions on this matter.
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