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Abstract: (1) Background: Sacrocolpopexy (SCP) with subtotal hysterectomy (SH) is a standard
procedure for the treatment of utero-vaginal prolapse. Several disadvantages are associated with
the remaining cervix; therefor, SCP with total hysterectomy (TH) may be preferred. According to
some publications, SCP with concomitant TH is associated with higher rates of mesh extrusion. Our
hypothesis is that mesh extrusion at the apex can be avoided through prevention of thermal injury
and through vaginal cuff suturing when performing the laparoscopic sacrocolpopexy combined with
a laparoscopic-assisted vaginal total hysterectomy (LAVH). (2) Methods: This prospective cohort
study was performed from 2016 until January 2019 including women with a utero-vaginal prolapse
undergoing laparoscopic SCP with LAVH. The SCP was performed utilizing a non-absorbable
polypropylene macroporous mesh (EndoGYNious®). The primary outcome was the mesh extrusion
rate after SCP with concomitant LAVH. The secondary outcome was the objective and functional
outcome. (3) There were 50 women included in this prospective cohort. At follow up of 6–12 weeks
postoperatively, no mesh extrusion was detected and objectified. Overall, all women showed excellent
anatomical and functional outcome. The median time from surgery was 42 months. (4) Laparoscopic
SCP with concomitant LAVH showed no increased risk of mesh extrusion and good objective and
functional outcomes.
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1. Introduction

With the steady decrease in hysterectomy rate over the last few decades [1], we will be
undoubtedly ask how to repair apical and multicompartment prolapse in young, sexually
and physically active women with a uterus.

Sacrocolpopexy (SCP) with subtotal hysterectomy (SH) has become a standard surgical
treatment option during the last decade for correction of pelvic organ prolapse (POP) in
women with a uterus [2–6].

There are controversial discussions on retaining the cervix. Firstly, removing the
uterus body and retaining the cervix ameliorates the mesh placement anteriorly along the
apex down to the level of the bladder neck. Secondly, cautery-induced thermal injury to
the vaginal cuff can be avoided and the risk of mesh infection and mesh extrusion can be
reduced.

However, there are disadvantages leaving the cervix in situ. To remove the uterus body
morcellation has to be performed with the possible risk of spillage [7]. Furthermore, regular
Pap smears have to be taken and the effect on the stability and anterior vaginal support is
not well understood. After all, in the case of a later cervical dysplasia, an eventual later
removal of the cervix would be more challenging.

Apical and multicompartment defects can be treated with SCP with a high success
rate [8,9]. It can be performed as an open or minimally invasive procedure [3,6,10–13]. In

Surgeries 2022, 3, 4–10. https://doi.org/10.3390/surgeries3010002 https://www.mdpi.com/journal/surgeries

https://doi.org/10.3390/surgeries3010002
https://doi.org/10.3390/surgeries3010002
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/surgeries
https://www.mdpi.com
https://doi.org/10.3390/surgeries3010002
https://www.mdpi.com/journal/surgeries
https://www.mdpi.com/article/10.3390/surgeries3010002?type=check_update&version=1


Surgeries 2022, 3 5

general, laparoscopic procedures are superior to their abdominal counterpart with regard
to blood loss, postoperative pain, hospital stay and recovery time [14–16]. Various authors
have shown a similar objective and subjective outcome after a laparoscopic/robotic-assisted
approach compared to abdominal SCP [17].

To date, most women with utero-vaginal prolapse will undergo an SH concomitantly
with an SCP. There is a wide range of rates of mesh extrusion reported; the overall rate
seems to in the range from 0.7–3.6% [9,18,19]. Some authors provide data suggesting that
TH at the time of SCP is associated with higher mesh extrusion rates [9,20,21] as well as
general complications such as blood loss or surgical site infections [22].

Women with a history of cervical dysplasia, endometrium hyperplasia or abnormalities
are not favorable for a SH. Some women explicitly want a total removal of the uterus to
avoid future malignancies or regular visits for Pap smears.

The closure of the vaginal cuff seems to be an obvious risk factor for apical mesh
extrusion. There is some evidence for higher rates of vaginal cuff dehiscence in laparoscopic
hysterectomies than in the equivalent vaginal procedure. Rates of vaginal cuff dehiscence
are reported for total laparoscopic hysterectomy in the range of 1.35–1.7% compared to
laparoscopic-assisted total vaginal hysterectomy (0.28%), total abdominal hysterectomy
(0.15%), and total vaginal hysterectomy (0.08%) [23–25]. A double layer closure does not
seem to provide an advantage. It is recommended that the sutures for mesh fixation are not
placed on top of the colpotomy suture as this could lead to a mesh extrusion there [5]. Thus,
higher rates of mesh extrusion with total hysterectomy (TH) are not consistently found
in the literature. The reasons for higher rates in some studies are not explained in detail.
Some data suggest that the monopolar cutting of the vagina as well as the laparoscopic
suturing technique are linked to this complication [26,27].

We postulate that mesh extrusion in SCP with concomitant TH is due to the same
causes and related to insufficient vaginal cuff closure and thermal tissue damage.

In order to decrease these risk factors when performing TH with concomitant SCP, we
chose an approach of laparoscopic-assisted vaginal hysterectomy (LAVH) with the vaginal
removal of the uterus after laparoscopic preparation without monopolar cutting and with a
continuous vaginal suturing of the vaginal cuff.

The aim of this study was to evaluate if mesh extrusion can be prevented using this
surgical technique in SCP with TH and to assess the subjective and objective outcome
postoperatively.

2. Materials and Methods

In this prospective cohort study, we identified and included 50 women who did not
meet the criteria of a subtotal hysterectomy at the time of SCP from 2016 to 2019 at our
tertiary referral hospital at the department for Urogynecology. The study was approved by
the Local Ethics Committee (EKNZ 01676).

All women met the primary criteria for an SCP for the repair of an apical or multi-
compartment prolapse with a concurrent indication for a total hysterectomy, including
abnormal uterine bleeding, dysmenorrhea, dysplasia or fibroids or wish of total removal of
the uterus. The exclusion criterion was evidence or suspicion of malignancy.

Pre- and six to twelve weeks postoperatively, all women had a uroflowmetry, evalua-
tion and determination of post-void residual volume (PVR) according to ICS/IUGA [28],
and a cough test with a full bladder with and without prolapse reduction [5].

Transvaginal ultrasound was performed to detect abnormal endometrial thickness or
pathologies.

A Pap smear was taken if no current result was available according to Swiss guide-
lines [29].

For the LAVH, the laparoscopic standard procedure for the laparoscopic hysterectomy
containing the preparation of the uterus down to the uterine vessels was performed.
Consecutively, the vesico-vaginal space was dissected down to the level of the bladder
neck, and the recto-vaginal space was dissected down to the perineal body. We used the
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Schaer uterine manipulator by Storz. The LAVH was completed vaginally without the use
of any monopolar electricity and the vaginal cuff was closed using continuous suturing
with Vicryl 2-0. The subsequent SCP was performed equally to the procedure with SH
using the EndoGYNious® mesh for fixation to the vagina anterior, posterior and apical with
PDS 3-0 multiple single-knot sutures and ProTack® titanium screws for the suspension of
the mesh at the level of the sacral promontory [30].

The primary outcome was to evaluate the mesh extrusion rate. The secondary outcome
measures were subjective and objective cure rates.

The objective outcome measures were documented with POP-Q values pre- and six to
twelve weeks postoperatively [31].

The subjective outcome was evaluated utilizing the validated German pelvic floor
questionnaire (GPFQ) to record subjective outcome findings pre- and six to twelve weeks
postoperatively [32]. We evaluated the global question (“How much of a bother is this to
you?”) for each of the four domains (bladder function, bowel function, prolapse, sexual
function). The following answer options were available: 0—not applicable, 1—not at all
bothersome, 2—slightly bothersome, 3—moderatley bothersome, 4—greatly bothersome.
The answers were categorized into “not bothersome” (0—not applicable, 1—not at all
bothersome) and “bothersome” (1—slightly bothersome to 4—greatly bothersome).

Proportions and 95% confidence intervals (CI) using the Clopper–Pearson exact bino-
mial method as well as the median and the lower and upper quartiles were calculated. The
differences in the proportions between the time points were tested using the Chi-square
test. The differences in the ordinal data between the time points were tested using the
Wilcoxon signed-rank test. The statistical analyses were performed using the R software
environment (version 4.0.2, Copyright 2020, The R Foundation for Statistical Computing).
A p-value of ≤0.05 was considered significant.

3. Results

Between 2016 and 2019, we performed TH and SCP in 50 women, of whom all were
included in this cohort. Baseline characteristics are summarized in Table 1. All patients
were seen for follow-up at 6–12 weeks postoperatively. For our cohort, the median time
from surgery was 42 months (3 years, 6 months).

Table 1. Patient characteristics.

Demographics (n = 50)

Mean age (years) 58 (SD 9.4)
Menopause 64% (32/50)

Parity (range) 2.1 (0–5)
Previous pelvic floor surgery 0

Previous anti-incontinence procedure 1 (2%)
Concomitant surgery

TVT sling 4 (8%)
Other (umbilical hernia repair) 1 (2%)

We had no cases of mesh extrusion and none of the women had a severe adverse event
such as blood transfusion or viscus injury.

The subjective outcome data from the GPFQ are shown in Table 2. There is a significant
(p < 0.0001) improvement in all four domains of the questionnaire (bladder function, bowel
function, pelvic organ prolapse and sexual function). There is a higher rate of resolutions
of symptoms for the domains of prolapse, bowel function and sexual function compared to
bladder function.
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Table 2. Subjective outcome according to GPFQ.

Variable Time Point No % (95% CI) p

Bladder function
disorder

Pre-op 39 78 (64.0–88.5)
0.0002Post-op 21 42 (28.2–56.8)

Bowel function
disorder

Pre-op 24 48 (33.7–62.6)
<0.0001Post-op 6 12 (4.5–24.3)

Pelvic organ
prolapse

Pre-op 47 94 (83.5–98.7)
<0.0001Post-op 3 6 (1.3–16.5)

Sexual function
disorder

Pre-op 22 44 (30.0–58.7)
<0.0001Post-op 1 2 (0.1–10.6)

The objective outcomes for values Ba, Bp and C/D are shown in Table 3. A complete
repair of the prolapse was achieved for all three compartments.

Table 3. POP-Q preoperative vs. postoperative.

POP-Q Values (n = 50) Preoperative Postoperative p

Ba median (Q25/Q75) +1 (0/+2) −3 (−3/−2) <0.0001
C/D median Q25/Q75) −2 (−4.25/2) −10 (−11/−8.75) <0.0001
Bp median Q25/Q75) −1 (−2/0) −3 (−3/−2.75) <0.0001

As for the surgical technique, SCP could be very well combined with an LAVH. We
experienced that, in most cases, an additional preparation of the anterior vaginal wall was
necessary after closure of the vaginal cuff in order to be able to properly place the mesh.
This seems to be a particular situation differing from the technique for the SCP with SH.
Indeed, no additional difficulties or adverse events were associated with this additional
step. The performance of this surgical technique was feasible without additional time
needed. Our median operation time was 131 min (ranging from 90 to 220 min). On the one
hand, it took some extra time to change the position intraoperatively from laparoscopic to
vaginal and back, while on the other hand, we saved time as the uterus could be removed
vaginally and no morcellation was needed.

4. Discussion

Our study demonstrates that women undergoing SCP with a concomitant LAVH for
utero-vaginal prolapse have excellent objective and subjective outcomes.

From a surgical point of view, there are some differences between the two options of
SH or TH with SCP. We did not need more OR time because the extra time used for the
LAVH was spared by the lack of need for morcellation of the uterus. A particular challenge
was the dissection of the vesico-vaginal space after the closure of the vaginal cuff, although
the plane was pre-prepared as to the surgical protocol of SH with an SCP. The closure seems
to partially distort the anterior space. The suture often leads to an asymmetric anatomical
situation along the anterior vaginal wall. Before the mesh can be placed anteriorly, the
surgeon has to verify the correct preparation down to the level of the bladder neck. The
procedure with the fixation of the mesh can then be completed as previously described [30].
There was no difference in dissecting the recto-vaginal space posteriorly in the procedure
with TH compared to SH.

We state that our technique of LAVH without the use of monopolar power for removal
of the uterus and vaginal continuous suturing for closure of the vaginal cuff is a safe
option in order to avoid vaginal cuff dehiscence, which could result in vaginal apical mesh
extrusion. These data are in contrast to earlier data for laparoscopic SCP with concurrent
TH [33].

For the patient, it can be advantageous if the additional option of a TH is present
if an SCP is planned and therefore no two-stage surgery is needed. In our opinion, it is
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important to offer this treatment option of SCP with concomitant TH especially to young,
active and sexually active women with utero-vaginal prolapse. The alternative to this
combined procedure of SCP with TH compared to either vaginal hysterectomy, vaginal
anterior/posterior repair with high uterosacral suspension (HUSLS) or a sacro-spinous
fixation (SSF) is associated with a lower objective success rate and higher dyspareunia rate
for SSF [6,34]. The subjective outcome for sexual function was high in the LAVH; thus, we
cannot determine a disadvantage in this regard. This finding is consistent with improved
sexual activity and quality after TH with SCP [35].

The major limitations of this study are the rather small number of cases and the
duration of follow-up. Although we offer both options (SH vs. TH) to our patients, we
perform more SCP with SH than with TH if there is no indication for TH. Considerations
for this are that the remaining cervix is well suited for mesh fixation and the fact that no
vaginal suturing and consequent scarring is possible.

Concerning the follow-up, we experienced a very low number of mesh protrusions.
We are the tertiary referral hospital for urogynecology for the whole region of central
Switzerland; therefore, we probably see almost all cases of long-term complications in
patients who were operated on in our clinic.

In the literature, the rate of mesh extrusion (erosion) is reported to be in the range of
0.7–3.6% in SCP with SH [9]. Consequently, we can conclude that our mesh protrusion rate
in this cohort is not higher than in SCP with SH. This suits the fact that the option of TH at
the time of SCP is increasingly discussed. In contrast to previous publications, there are
several more recent studies indicating no disadvantages for this technique. To reinforce
this finding as a future perspective, it will be essential to study larger patient groups and
have a longer follow-up. We plan to continue to perform this technique if indicated and to
follow the study participants in the coming years.

Overall, our findings indicate that a deliberate technique for closure of the vaginal cuff
allows SCP with combined TH to be performed without implication on feasibility, objective
and subjective success rate and vaginal mesh extrusion also in elderly women. This option
seems to be a safe option for women with utero-vaginal prolapse and an indication for TH.
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