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Outcomes and recurrence rates of four surgical techniques
for treating vaginal vault prolapse
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ABSTRACT

Aims: This study aimed to compare the surgical outcomes of four distinct techniques for
vaginal vault prolapse (VVP) after hysterectomy to identify the optimal approach.

Methods: This retrospective study was conducted using the data of patients who
underwent VVP between 2010 and 2022 and had a history of hysterectomy. The
surgical techniques evaluated were laparotomic sacrocolpopexy (LPSC), laparoscopic
sacrocolpopexy (LSSC), sacrospinous ligamentopexy (SSLP), and laparoscopic lateral
suspension (LLS). The study outcomes were the surgical duration, VVP recurrence, and
adverse outcomes.

Results: The study included 77 women (age, meantstandard deviation: 58.96+9.96
years). LPSC, LSSC, SSLP, and LLS were detected in 27 (35%), 10 (13%), 31 (40.3%),
and 9 (11.7%) cases, respectively. The duration of the surgery was significantly different
among the groups (SSLP group: 115.96+51.29 min, LPSC group: 143.51+31.46 min, LLS
group: 168.33+53.20 min, and LSSC group: 197.50462.46 min, p=0.012). The recurrence
rate of VVP was 11.11% in the LPSC group, 12.9% in the SSLP group, 11.11% in the LLS
group, and 0.0% in the LSSC group (p=0.838). The rates of adverse outcomes in the
early and late periods did not differ across the four groups, with p values of 0.274 and
0.556 (LPSC group: 18.52% and 18.52%, LSSC group: 20.0% and 20.0%, SSLP group:
6.46% and 22.58%, and LLS group: 0.0% and 22.22%).

Conclusions: Surgical techniques for VVP, including LPSC, LSSC, SSLP, and LLS,
showed comparable outcomes and recurrence rates, except for the duration of surgery,
which was the lowest in the SSLP group and longest in the LSSC group.

Introduction

Hysterectomy is one of the most common surgeries in
gynecology (1). Pelvic organ prolapse (POP), such as vaginal
vault prolapse (VVP), can be observed after hysterectomy (2)

and causes serious morbidity in older women (2,3). Although
post-hysterectomy VVP rates of 0.14% have been reported (3),
this rate can rise to 11.6% in hysterectomy performed due to
POP (4). The lifetime risk of surgery due to POP is 13% in the
United States (5), and for many women, POP surgeries may lead
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to voiding, defecation, and sexual dysfunction (5,6). However,
surgery for VVP can improve the quality of life of patients (5,6).

Surgery for VVP, a subtype of POP surgery, is complex and
requires experience (5,6). Various approaches for VVP surgery,
including abdominal, vaginal, laparoscopic, and robotic, along
with techniques such as sacrospinous fixation, colpocleisis,
lateral suspension, and sacrocolpopexy, have been used to
restore normal anatomy (7). Despite these efforts, ongoing
studies and technological advancements continue to identify
the optimal surgical technique for VVP. Four distinct techniques
for VVP surgery, including laparotomic sacrocolpopexy
(LPSC), laparoscopic sacrocolpopexy (LSSC), sacrospinous
ligamentopexy (SSLP), and laparoscopic lateral suspension
(LLS), are the preferred methods (5-8). Notably, a gap exists
in the current literature, since no studies have compared the
outcomes of these four techniques in VVP surgery. Hence,
this retrospective study addressed this gap by comparing the
surgical duration, recurrence rates, and adverse outcomes of
four techniques.

Methods

Study population

This retrospective cross-sectional study evaluated women
with symptomatic VVP who underwent surgery using four
distinct techniques between 2010 and 2022. We collected
data from the registry of the Urogynecology Clinic at the
University of Health Sciences Turkiye, Etlik Zubeyde Hanim
Obstetrics and Gynecology Training and Research Hospital.
The exclusion criteria were other surgical techniques for VVP,
concomitant hysterectomy, recurrent VVP, missing data, and
missing postoperative follow-up information. The Local Ethics
Committee of the University of Health Sciences Turkiye,
Etlik Zubeyde Hanim Obstetrics and Gynecology Training
and Research Hospital approved the study protocol (date:
21.04.2022, number: 05/42).

Our clinic does not have a definite protocol regarding
which technique will be used for each patient. Nonetheless,
techniques such as SSLP and LPSC were previously preferred
by surgeons, whereas with the development of technology,
LSSC and LLS have been increasingly preferred by surgeons
and patients. All surgeries in the current study were performed
by surgeons at the Urogynecology Clinic of the University of
Health Sciences Tirkiye, Etlik Zibeyde Hanim Obstetrics and
Gynecology Training and Research Hospital.

Data collection

Age, body mass index (BMI), obstetric and demographic
characteristics, history of previous surgeries, evaluation
of pelvic compartments using the Pelvic Organ Prolapse
Quantification (POP-Q) system, duration of the surgery,
intraoperative complications, preoperative and postoperative
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hemoglobulin values, postoperative early or late complications,
length of hospital stay (LOS), postoperative follow-up time, and
recurrence of cuff prolapse were collected using the patient
files. POP-Q is performed according to the American College
of Obstetricians and Gynecologists guidelines for all patients
in our clinic guidelines (5) and is recorded in the patient’s file.
When the apex of the vagina was evaluated using the POP-Q
system, cuff prolapses at stage 2 and above that occurred in
the postoperative period were considered as recurrence (5,8).
Due to the retrospective study design, recurrence rates were
determined from the hospital’s registration system using data
entered after gynecological examinations.

The primary outcomes were differences in age, BMI, obstetric
and demographic characteristics, stage of the POP-Q, duration
of the surgery, and LOS among the four groups. The secondary
outcomes were differences in the recurrence rates of VVP and
adverse surgical outcomes (intraoperative complications, de
novo pelvic pain, de novo urinary incontinence, and cystocele/
rectocele) among the four groups.

Statistical Analysis

All statistical analyses were performed using Statistical
Package for the Social Sciences (version 17; SPSS Inc.,
Chicago, IL, USA). Histograms, probability plots, and the
Kolmogorov-Smirnov test were used to check the normal
distribution. Normally distributed variables were expressed as
meanzstandard deviation (SD), skewed variables as median
(interquartile range), and categorical variables as number and
percentage. The chi-square test or Fisher’s exact test was
used to compare categorical variables across the four groups.
Parametric variables were analyzed using one-way ANOVA,
and non-parametric variables were analyzed using the Kruskal-
Wallis test. The Bonferroni test was used for post-hoc analyses
for variables significantly different across the groups. A p<0.05
was considered statistically significant.

Results

Atotal of 154 patients were evaluated, and 77 were included
in the study (age, meantSD: 58.96+9.96 years). LPSC,
LSSC, SSLP, and LLS were detected in 27 (35%), 10 (13%),
31 (40.3%), and 9 (11.7%) patients, respectively. As shown in
Table 1, a statistically significant difference was observed in
the mean age and BMI of the four groups (p=0.003 and 0.011,
respectively). Post hoc analysis revealed a significant difference
in mean age between the SSLP (63.68+9.94 years) group and
the LSSC (52.80+7.37 years) and LPSC (56.96+9.45 years)
groups (p=0.011 and 0.044, respectively). However, the mean
ages of the patients in the SSLP (63.68+9.94 years) and LLS
(55.56+7.76 years) groups were similar in the post hoc analysis
(p=0.140). The mean BMI was different only between the LSSC
(25.13£2.69 kg/m?) and the SSLP (30.68+4.44 kg/m?) groups in
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the post hoc analysis (p=0.009). The gravidity and parity were
similar between all four groups (p>0.05), and all patients had a
history of vaginal delivery (Table 1). The preoperative stages of
POP-Q between the groups did not reach statistical significance
(p>0.05) (Table 2).

Thirty-three (42.85%) cases of hysterectomy via the vaginal
approach and 44 (57.15%) cases of hysterectomy via the
abdominal approach were identified (Table 1), and there was no
significant difference in the type of hysterectomy between the
four groups (p>0.05). Additionally, the time from the previous
hysterectomy was similar between the four groups (p=0.351).
The duration of surgery was significantly different across the
four groups (p=0.012); the shortest duration was identified in
the SSLP group at 115.96+51.29 min, followed by LPSC at
143.51£31.46 min, LLS at 168.33+53.20 min, and LSSC at
197.50+£62.46 min. There was a significant difference in the
duration of surgery between the SSLP group and the LSSC and
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LLS groups (p<0.001 and 0.027, respectively); and no difference
was noted between the SSLP and LPSC groups (p=0.178).
Additionally, the duration of surgery was similar between the
LPSC group and the SSLP and LLS groups (p=0.178 and
1.000, respectively); whereas there was a significant difference
between the LPSC and LSSC groups (p=0.017). Intraoperative
complications were observed in only one patient who underwent
LSSC, as a bladder injury that was repaired laparoscopically in
this patient.

The difference in LOS between the four groups did not reach
statistical significance (p>0.05) (Table 1). However, the longest
postoperative follow-up duration was observed in the LPSC
group (78.19+£50.23 months), whereas the shortest period was
observed in the LLS group (36.56+7.81 months); the difference
in the follow-up duration was significantly different only between
these two groups (p=0.017). Adverse outcomes in the early and
late postoperative stages did not differ between the four groups

Table 1. Demographic, obstetric, and surgical characteristics of the groups

LPSC LSSC SSLP LLS

n=27 n=10 n=31 n=9 P value
Age, years, mean+SD 56.96+9.45 52.80+7.37 63.68+9.94 55.56+7.76 0.003?
Gravidity, n, mean+SD 3.95+1.98 3.40+0.96 4.74+2.12 4.00+1.58 0.2052
Parity, n, mean£SD 310£1.33  2.50£0.70 3.74+1.67 3.11£1.61 0.108*
BMI, kg/m?, mean+SD 28.24+3.75 25.13+2.69 30.68+4.44 29.67+8.30 0.0112
Ez:ni'g;e the previous hysterectomy, years, 10.9246.76  7.88+7.64 11.46+7.94 7.00£6.25 0.351
Type of previous hysterectomy, % (n)
Abdominal approaches, 57.14 (44) 40.7 (11) 40.0 (4) 41.9 (13) 55.6 (5) A
Vaginal approaches, 42.86 (33) 59.3 (16) 60.0 (6) 58.1 (18) 44 .4 (4)
Preoperative Hb, g/dL, mean+SD, 13.23+1.27 13.71+£1.05 13.01+£1.04 13.08+1.16 0.4322
Postoperative Hb, g/dL, meanSD, 11.12+1.21 11.34+1.08 10.69+1.95 11.09+0.62 0.3922
Delta Hb, g/dL, mean+SD 1.91+0.76 2.35+1.86 2.37+0.87 1.99+0.84 0.5922
Duration of surgery, minutes, mean+SD 143.51+31.46 197.50+62.46 115.96+51.29 168.33+53.20 0.0122
Length of hospital stay, days, mean+SD 3.01+2.04 3.30+3.09 2.45+0.88 2.11+0.33 0.3072
Postoperative follow-up period, months, mean+SD 78.191£50.23 56.06+18.40 56.70+£38.22 36.56+7.81 0.0122

The results are significant at p<0.05, : One-way ANOVA test, °: Fisher’s exact test.

BMI: Body mass index, n: Number, Hb: Haemoglobin, LLS: Laparoscopic lateral suspension, LPSC: Laparotomic sacrocolpopexy, LSSC: Laparoscopic

sacrocolpopexy, SSLP: Sacrospinous ligamentopexy, SD: Standard deviation

Table 2. Evaluation of pelvic compartments across the groups with quantification of the Pelvic Organ Prolapse Quantification

system

LPSC LSSC SSLP LLS

n=27 n=10 n=31 n=9 P value
Apical compartment, stage, median (IQR) 4 (1) 4 (1) 4 (1) 3(1) 0.603
Anterior compartment, stage, median (IQR) 1 (3) 2 (4) 0 (4) 3(3) 0.659
Posterior compartment, stage, median (IQR) 0 (1) 0 (0) 0(2) 0(2) 0.155

The results are significant at the level of 0.05. Kruskal-Wallis H test.

IQR: Interquartile range, LLS: Laparoscopic lateral suspension, LPSC: Laparotomic sacrocolpopexy, LSSC: Laparoscopic sacrocolpopexy, n: Number, SSLP:

sacrospinous ligamentopexy
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(p=0.274 and 0.974, respectively) (Table 3). Considering the
early postoperative findings, surgical site infection (n=3 LPSC
group; n=1 SSLP group), fever of unknown origin (n=2 each in
the LPSC and SSLP groups), nephrostomy due to ureteral injury
(n=1 LSSC group), postoperative pulmonary dysfunction (n=1
LSSC group), and postoperative acute coronary syndrome (n=1
LPSC group) were identified.

Late postoperative findings included urinary incontinence,
cystocele/rectocele, pelvic pain, and VVP recurrence. Recurrent
VVP was detected in 8 (10.38%) cases in all patients, of whom
3 (37.5%) belonged to the LPSC group, 4 (50.0%) to the SSLP
group, and 1 (12.5%) to the LLS group. No recurrence of VVP
was observed in the LSSC group (Table 3). The difference in
recurrence rates between the groups was non-significance
(p=0.838). Six percent of the patients had de novo urinary
incontinence (urge and stress), 6.5% had cystocele/rectocele,
1.3% had pelvic pain, and 10.4% had recurrent VVP. The
difference in the incidence of late postoperative outcomes
across the four groups did not reach statistical significance
(p>0.05) (Table 3). Mesh erosion, sexual dysfunction, and new
dyspareunia were not observed in any of the patients.

Discussion

Conservative treatment modalities, such as pelvic floor
physiotherapy and pessaries, are available as first-line treatment
for POP; however, reconstructive or obliterative surgeries for VVP
are planned when conservative treatments fail or the prolapse
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is severe (5). In the current study, the outcomes of four surgical
techniques for VVP were evaluated retrospectively. Overall, the
four surgical techniques had similar surgical outcomes, with the
only difference being the duration of the surgery.

Various techniques are used for VVP surgery; nonetheless,
newer approaches are being developed using contemporary
technology. Sacrocolpopexy is the gold standard treatment for
VVP (9). It was reported to be superior to SSLP; however, the
duration of the surgery and recovery time are longer than those
of SSLP (10). Similarly, SSLP was found to be the shortest
and easiest technique in our study. Nonetheless, LOS and
postoperative outcomes were similar between the four groups
examined in our analysis. In a meta-analysis evaluating POP
surgery, vaginal suture suspension to various pelvic ligaments
was found to be inferior when evaluated as outcomes of apical
failure from abdominal sacrocolpopexy (any route) with synthetic
mesh; however, anterior and posterior failures, awareness
of recurrence, reoperation, intraoperative bladder and ureter
injuries, and postoperative lower urinary tract symptoms were
similar in both surgery types (11). The only case in our study
cohort who underwent bladder injury and nephrostomy due to
ureteral injury belonged to the LSSC group; no urinary tract
injury was observed in any of the other cases. Long-term
surgical outcomes were similar between the sacrocolpopexy
(laparotomic and laparoscopic) and SSLP groups in the current
study.

Table 3. Postoperative adverse outcomes across four groups

Total cases LPSC LSSC SSLP LLS

n=77 n=27 n=10 n=31 n= RS
Early postoperative outcomes, n (%)
No 68 (88.31) 22 (81.48) 8 (80.0) 29 (93.54) 9 (100) a9
Yes 9 (11.69) 5(18.52) 2(20.0 2 (6.46) 0 (0.0)
Type of early postoperative outcomes, n (%)
Surgical site infection 4 (5.19) 3 (11.11) 0 (0.0) 1(3.22) 0 (0.0)
Fever of unknown origin 2 (2.59) 1(3.70 0 (0.0) 1(3.22) 0 (0.0)
Nephrostomy due to ureteral injury 1(1.29) 0 (0.0) 1(10.0) 0 (0.0) 0 (0.0) 0.272
Postoperative pulmonary dysfunction 1(1.29) 0 (0.0) 1(10.0) 0(0.0) 0 (0.0)
Postoperative acute coronary syndrome 1(1.29) 1(3.70 0 (0.0) 0 (0.0) 0 (0.0)
Late postoperative outcomes, n (%)
No 61 (79.22) 22 (81.48) 8 (80.0) 24 (77.41) 2 (22.22) 155
Yes 16 (20.08) 5 (18.52) 2 (20.0 7 (22.58) 2 (22.22)
Types of late postoperative outcomes, n (%)
De novo urinary incontinence 2 (2.59) 1(3.7 0 (0.0) 1(3.22) 0 (0.0)
De novo cystocele/rectocele 5 (6.49) 0 (0.0 2 (20.0) 2 (6.46) 1(11.11) A
De novo pelvic pain 1(1.29) 1(3.7 0 (0.0) 0 (0.0) 0 (0.0)
Recurrence of vaginal vault prolapse 8(10.38) 3 (11.11) 0 (0.0) 4 (12.90) 1(11.11)

The results are significant at p<0.05.

LLS: Laparoscopic lateral suspension, LPSC: Laparotomic sacrocolpopexy, LSSC: Laparoscopic sacrocolpopexy, n: Number, SSLP: Sacrospinous ligamentopexy
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Minimally invasive approaches, such as laparoscopic or
robotic approaches, are preferred to LPSC surgery when a
trained surgical team and appropriate equipment are available,
and similar outcomes have been reported after POP surgery in
both the short and medium-term (10-12). No difference has been
reported between laparotomic and laparoscopic approaches for
sacrocolpopexy in the context of its therapeutic effect on apical
vaginal prolapse and incidence of recurrence has been reported
(11-13). However, LSSC is considered superior to LPSC in terms
of the quantity of blood loss, LOS, and risk of ileus (12,13). In
our study, although the LOS was similar between patients who
underwent LSSC and LPSC, surgical site infection, de novo
urinary incontinence, pelvic pain, and VVP recurrence were
predominant in the LPSC group, whereas urinary tract injury
and de novo cyctorectocele were observed in the LSSC group.
Recurrence of cystocele and mesh-related complications were
reported to occur more frequently in the LSSC group than in the
LPSC group (14).

Although sacrocolpopexy is the preferred laparoscopic
technique for the treatment of POP, its duration is longer and the
learning curve is steep (15). In the current study, the parameter
that differed most between the groups was the surgery duration.
Thefirstrandomized controlled trial on a comparison of LSSC and
SSLP was designed in 2017; the long-term (5-year) outcomes
of this study will reveal the advantages and disadvantages of
sacrocolpopexies performed with minimally invasive approaches
over ligament fixation (16). McFerrin et al. (17) and Costantini et
al. (18) showed that the transition from open to robotic surgery
was feasible for POP without compromising improvements in
pelvic anatomy, urinary incontinence, and injury to the lower
urinary tract.

New techniques with minimally invasive approaches
are required to shorten the surgery duration (19). In the LLS
technique, which was first described by Dubuisson and Chapron
(1998) (20) for POP, presacral injuries were rare because there
were no surgical dissections in the presacral region. In the current
study, LLS was a minimally invasive approach that resulted in
a shorter surgery duration than LSSC, while late postoperative
outcomes were similar. Chatziioannidou et al. (21) reported that
the rate of repeat surgery using the LLS technique was 5.1%,
and the recovery rate was 87.3%. Dubuisson and Chapron (20)
reported a success rate of 86% and a recurrence rate of 4.6%
using the LLS technique with a shorter follow-up time of 18
months. Mereu et al. (22) reported that 6.4% of female patients
undergoing the LLS series underwent repeat surgery for POP
at a 2-year follow-up. However, these studies included a small
number of patients who underwent hysterectomy (19-21), and
the incidence of intraoperative complications, such as urinary
tract, presacral, and lower gastrointestinal tract injuries, was
also lower. In the current study, no intraoperative complications
were detected, and only one case each had de novo cystocele/
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rectocele and recurrence of VVP. LLS surgery, an effective
procedure to treat anterior and apical POP, has been related
to a lower risk of mesh-related complications, and, therefore,
widely preferred for VVP surgery by reducing other potential
complications (19-21). However, further randomized controlled
studies are needed to validate these findings.

In the current study, the number of patients recruited was
small due to the strict exclusion criteria, the low number of
patients who underwent postoperative follow-up and therefore
could be included in the calculation of recurrence rates, and
the generally infrequent incidence of VVP surgery. Due to the
retrospective study design, the number of patients who underwent
laparoscopic techniques, such as LSSC and LLS, was small. On
the other hand, all of the cases had a history of hysterectomy
and similar POP-Q stages, which can be considered a major
strength of the study. Despite these shortcomings, to the best
of our knowledge, this has been the first study to compare four
surgical techniques (LPSC, LSSC, LLS, and SSLP) for VVP. In
addition, this study may draw the attention of clinicians towards
minimally invasive techniques for VVP surgery, and encourage
randomized controlled studies on this subject.

Conclusion

The optimal surgical technique for VVP continues to be
a challenge, as VVP surgeries are difficult, protracted, and
require surgical skills. Although SSLP and LPSC are no longer
preferred when other minimally invasive surgeries are feasible,
they had similar surgical outcomes to the other techniques in
the current study. LLS is a reliable technique that can shorten
the surgical duration of LSSC. The current study found that
the four techniques for VVP had similar surgical outcomes and
recurrence rates, with the only difference in the duration of
surgery (SSLP < LPSC < LLS < LSSC). However, considerable
developments have been observed in VVP surgery in recent
years due to improvements in technological and surgical skills.
Further studies are necessary to evaluate factors that can
improve the safety and reliability of VVP surgery.
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