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Objective: To determine whether ventral mesh rectopexy at the time of sacrocolpopexy reduces the rate of future posterior wall prolapse.

Material and Methods: This was a retrospective cohort study of women with pelvic organ prolapse (POP) who underwent sacrocolpopexy 
or without concomitant rectopexy at a single community hospital from December 1, 2015 to June 30, 2019. Preoperative pelvic organ prolapse 
quantification (POP-Q) and urodynamic testing was used in evaluation of POP. Patients were followed for 12-weeks postoperatively and a 12-
week postoperative POP-Q assessment was completed. The incidence of new or recurrent posterior prolapse was compared between cohorts.

Results: Women with POP (n=150) were recruited, of whom 41 (27.3%) underwent sacrocolpopexy while the remainder (n=109, 72.7%) did 
not receive rectopexy. Patient demographics did not statistically differ between cohorts. Post-surgical posterior wall prolapse was reduced in the 
robotic assisted sacrocolpopexy (RASC) + rectopexy group compared to RASC alone, however this did not reach statistical significance. There 
were no patients who underwent concomitant rectopexy and RASC that needed recurrent posterior wall prolapse surgery, compared to eight-
percent of patients that underwent isolated RASC procedures.

Conclusion: Our findings suggest a reduction in the need for subsequent posterior wall surgery when rectopexy is performed at the time 
of sacrocolpopexy. In our study, no future surgery for POP was found in the concomitant sacrocolpopexy and rectopexy group, while a small 
proportion of the RASC only group required future POP surgery. Our study, however, was underpowered to elucidate a statistically significant 
difference between groups. Future larger studies are needed to confirm a reduced risk of posterior wall prolapse in patients who undergo 
concomitant RASC and rectopexy. (J Turk Ger Gynecol Assoc 2021; 22: 174-80)
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Introduction

Pelvic floor disorders are a common and costly healthcare 

concern. It is estimated that one in four adult women in 

the United States experience pelvic floor dysfunction, with 

prevalence increasing with age (1). Pelvic organ prolapse 

(POP) occurs when the muscles that hold the pelvic organs 

(e.g. uterus, bladder, and or rectum) weaken and these organs 

are displaced from their normal anatomical position, typically 

resulting in protrusion of the anterior or posterior vaginal wall 
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into the vagina. By the age of 60 years, more than one-third of 
women will have one or more pelvic floor disorders (2). The 
lifetime risk of undergoing pelvic floor surgery is estimated to 
be 11%-20% (3,4). Furthermore, nearly 30% of patients who 
undergo surgical correction of POP will require reoperation for 
recurrent prolapse or incontinence (3).

There are several treatment modalities for POP, including 
expectant management, conservative approaches, and 
surgical correction. Conservative measures include pessary 
and pelvic floor physical therapy, which has been shown to 
be effective for early stages of POP (5). In patients with more 
severe POP, which may be assessed with tools such as the 
preoperative pelvic organ prolapse quantification (POP-Q) with 
more severe POP being indicated with a staging of POP-Q 3 
or 4, pessaries and surgical options have been shown to have 
similar outcomes (6,7). Surgical options can be obliterative or 
reconstructive in nature. Obliterative surgery corrects prolapse 
by removing portions of the vagina, narrowing part of the vagina, 
or closing off the vagina entirely (8). Conversely, reconstructive 
surgery aims to restore normal anatomy through either the use 
of natural structures, such as ligaments, or by creating pelvic 
organ support with interposition of synthetic mesh (9). Of 
the surgical options, minimally invasive sacrocolpopexy has 
become the “gold standard” in POP repair (10-13).

When compared to vaginal procedures for POP, 
sacrocolpopexy has been shown to be more efficacious, 
resulting in decreased risk of recurrent prolapse and the 
need for repeat surgery, decreased risk of postoperative 
stress urinary incontinence, and decreased risk of sexual side 
effects (e.g. dyspareunia) compared to vaginal approaches 
(12,13). Furthermore, studies have shown that apical support 
reduces anterior vaginal wall prolapse (14-16), owing to 
the effectiveness of sacrocolpopexy. As a result, minimally 
invasive sacrocolpopexy has become the treatment of choice 
for advanced stage POP. Unfortunately, even after repair with 
sacrocolpopexy, recurrence of POP has been reported in up to 
23.2% of patients, with risk increasing with greater presurgical 
clinical severity and stage (17).

Multicompartmental prolapse complicates the treatment of 
POP. It is estimated that 10-55% of patients with POP have 
two or more concomitant pelvic floor disorders (18,19). The 
organs involved can include any combination of the bladder 
and anterior vagina, the posterior vagina and rectum, the 
uterus, the vaginal cuff in patients status post hysterectomy, the 
perineum, and partial- or full-thickness rectum. Traditionally, 
rectal prolapse and vaginal prolapse have been regarded as 
separate entities and treated by disparate surgical procedures 
(20,21).  Minimally invasive ventral mesh rectopexy has become 
increasingly used in the treatment of posterior compartment 
defects (22-24). Recently, there has been a shift from a 

compartmentalized approach toward concomitant procedures 
for correction of multicompartmental prolapse. Accordingly, 
ventral mesh rectopexy at the time of sacrocolpopexy is 
increasingly performed to treat rectal prolapse (20,21). 
Currently, however, there is a paucity of research examining 
the effects of rectopexy at the time of sacrocolpopexy and 
subsequent posterior vaginal wall prolapse.

To date, no study has investigated ventral mesh rectopexy at the 
time of sacrocolpopexy for the prevention of future posterior 
vaginal wall prolapse. The aim of this study was to determine 
whether ventral mesh rectopexy, completed at the time of 
sacrocolpopexy for apical vaginal prolapse, can reduce future 
posterior wall prolapse recurrence.

Material and Methods

This is a retrospective cohort study of women aged 18-years 
or older who underwent minimally invasive robotic-
assisted sacrocolpopexy (RASC) at an urban community 
teaching hospital from December 1, 2015 to June 30, 2019 
(ICD 10 CPT 57425). Patients were stratified depending 
on if they underwent ventral mesh rectopexy at the time 
of sacrocolpopexy or if they only had a sacrocolpopexy 
procedure. Each patient had medical clearance by a primary 
medical provider prior to surgery. Each patient underwent a 
preoperative presurgical POP-Q interactive assessment (25). 
Each POP-Q was performed by one board-certified female 
pelvic medicine and reconstructive surgeon.

Urodynamic testing was performed for each patient to 
determine the presence of occult stress incontinence or 
detrusor overactivity. If the patient was determined to have 
occult stress urinary incontinence, a tension-free vaginal tape 
(TVT) was performed at the time of the procedure. Patients 
with posterior wall prolapse on POP-Q or fecal incontinence 
underwent magnetic resonance (MR) defecography. Based 
on the results of the POP-Q and MR defecography or if the 
patient had rectal prolapse (internal, partial, complete) 
they underwent ventral wall rectopexy at the time of RASC. 
Each ventral mesh rectopexy was performed by a single, 
board-certified, colorectal surgeon. If the patient had not 
previously undergone a hysterectomy, a robotic assisted 
total hysterectomy was performed. A Y-shaped lightweight 
polypropylene mesh (Vertessa® Lite, Caldara Medical, 
Augora Hills, CA, USA) was used for the sacrocolpopexy. 
A 0- delayed-absorbable polydioxanone suture (PDS) in a 
running fashion was used for the anterior and posterior arms 
of the vaginal mesh. The vaginal cuff (where applicable) was 
closed with 0-PDS suture in a running fashion. The mesh was 
affixed to the sacral promontory with a 0-braided polyester 
(TiCron, Covidien, Minneapolis, MN, USA), nonabsorbable 
suture via two simple interrupted sutures.
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Patient demographics, medical comorbidities, past medical 
history, surgical history, obstetric history and social habits were 
recorded for each patient undergoing POP repair. Operative 
complications, postoperative complications, and hospital 
length of stay were analyzed. The study was approved and 
deemed exempt by the Ascension St. John Institutional Review 
Board (approval number: #1477635). However, because this 
was a retrospective study, informed consent was not obtained.

Success of rectopexy with concomitant RASC was determined 
by the absence of posterior vaginal wall prolapse in subsequent 
postoperative visits. Patients were followed for a total of 12 
weeks postoperatively. A POP-Q assessment was performed at 
each patient’s 12-week postoperative evaluation. Failure was 
defined as posterior vaginal wall prolapse recurrence using 
the POP-Q interactive assessment tool, defined as Ap or Bp 
greater than point 0 - beyond the hymenal ring, or the need 
for future surgery for posterior vaginal wall prolapse. Point C 
was considered only in the context of Ap or Bp, owing to the 
fact that for deviation of point C, Bp would be expected to be 
affected in posterior wall prolapse.

Statistical analysis

Data were tested for normality and homogeneity of variance. 
Normally distributed data was reported as mean ± standard 
deviation. Non-normal data was reported as median + 
interquartile range. A paired t-test was used to compare 
preoperatively and postoperative POP-Q values. Univariate 
analyses were conducted with Student’s t-test, the chi-squared 
test, and analysis of variance (ANOVA). Multivariate analyses 
were done using logistic regression. A p-value <0.05 was 
considered statistically significant. Statistical analysis was 
performed using SPSS Software v. 25.0 (IBM, Armonk, NY, USA).

There is a paucity of literature examining prevention of 
posterior wall prolapse recurrence by performing rectopexy at 
time of sacrocolpopexy. Accordingly, our power analysis was 
limited to estimations based on observations at our institution. 
For our power analysis, we estimated that the posterior wall 
recurrence without rectopexy was approximately 25% and 
two-percent with concomitant rectopexy. Using this criterion, 
it was estimated that 141 subjects in each group would be 
necessary to detect a difference at a power of 80% and 
α=0.05.

Results

In total, 150 women were retrospectively reviewed. Of these 
41 (27.3%) underwent RASC with concomitant rectopexy 
while the remaining 109 (72.7%) underwent only RASC 
(Figure 1). Baseline demographic variables, including race, 
body mass index, parity, diabetes mellitus and smoking were 
not statistically different between groups (Table 1). Patients 

undergoing RASC alone had greater proportion of advanced 
stage POP compared to patients undergoing RASC + 
Rectopexy, (76% stage 3, 23% stage 4 vs 68% stage 3, 5% stage 
4, p<0.0001) (Table 2). Furthermore, preoperative POP-Q 
scores were significantly different for points Aa (1.3±1.6 
vs 2.7±1.0, p<0.0001), Ba (1.8±2.2 vs 4.5±2.3, p<0.0001), 
C (-2.1±4.5 vs 2.6±4.6, p<0.0001), Pb (3.1±1.0 vs 2.5±1.0, 
p=0.002), Ap (0.0±1.8 vs -1.2±1.7 cm, p=0.001), and Bp 
(0.3±2.2 vs -1.2±1.4 cm, p<0.0001) for patients undergoing 
RASC and rectopexy comparted with RASC alone. Patients 
undergoing RASC alone had greater anterior prolapse but 
less posterior compartment prolapse compared to patients 
who underwent concomitant RASC and rectopexy (Table 
2). Concurrent surgeries were similar between groups with 
the exception of bilateral-salpingoophorectomy, which 
was completed more often in the RASC group, (p=0.014;  
Table 3).

Overall there was a low complication rate. Within the 
sacrocolpopexy alone cohort there was one umbilical port 
hernia, one rectal injury, and two cystotomies at the time of TVT 
placement. In the RASC and rectopexy group, there was one 
mesenteric bleed with hemoperitoneum that was controlled 
with a hemostatic agent (Table 4). Congruent with these 
results, hospital length of stay (in days) did not statistically differ 
between RASC and RASC + rectopexy (1.1±0.5 vs 1.3±0.7, 
p=0.071). In the combined cohort, postoperative POP-Q scores 
were significantly improved for Aa, Ab, C, Gh, Ap, and Bp 
(p<0.0001 for each) (Supplemental Table 1). When comparing 
postoperative POP-Q scores, point C was the only score that 
significantly differed, with RASC alone having slightly higher 
point C (-9.3±1.5 cm vs -8.4±3.3 cm, p=0.036) (Table 5).

Recurrence and/or subsequent postsurgical posterior 
compartment prolapse were found in 10% of the RASC and 
3% of the RASC + Rectopexy cohort (p=0.181). Eight-percent 
of patients in the RASC cohort had to undergo subsequent 
posterior repair, while no patients in the RASC + rectopexy 
cohort needed repeat surgery (p=0.114) (Table 6).

Discussion

There is a paucity of research examining the recurrence or 
subsequent posterior wall prolapse following concomitant 
sacrocolpopexy and rectopexy compared to sacrocolpopexy 
alone. The aim of this study was to determine if concomitant 
ventral mesh rectopexy during minimally-invasive RASC 
reduced the rate of subsequent posterior vaginal wall prolapse. 
To our knowledge, this is the first study to investigate this 
matter. The Colpopexy and Urinary Reduction Effort trial did 
investigate the impact of POP surgery on posterior compartment 
symptoms; however, posterior colporraphy rather than ventral 
mesh rectopexy was performed at the discretion of the surgeon 
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(26). Ultimately, the authors found that the anorectal symptoms 
improved in both the posterior colporraphy group and those 
without posterior repair at the time of POP surgery (26).

In our study, preoperative and postoperative POP-Q 
measurements predictably improved following surgical 
intervention, regardless of cohort. Our findings are consistent 
with a meta-analysis by Hudson et al. (27), who observed an 
overall anatomical success rate of 98.6% (27). However, the 
mean follow-up from this meta-analysis was 26.9±17.3 months 
as compared to our study that used a relatively short 12-week 
follow-up period.

Patients in the RASC alone group had greater anterior prolapse 
and significantly greater stage of prolapse compared to RASC 
and rectopexy (Table 2). This could have contributed to the 
increased risk of future posterior wall prolapse found in the 
RASC group. However, we do not believe that this would 
entirely account for our findings. Patients in the concomitant 

Table 1. Patient demographics and medical 
comorbidities

Characteristic
RASC

RASC + 
Rectopexy p

n=109 n=41

Age (years) 63.3±8.4 62.8±12.9 0.792

Race

1.00White/Caucasian 88 (82) 33 (83)

Black/African American 20 (18) 7 (17)

BMI 28.5±5.0 27.5±4.8 0.264

Parity 2.9±1.4 2.8±1.4 0.693

Diabetes mellitus 11 (10) 5 (12) 0.768

Smoking 8 (7) 7 (17) 0.122

All data reported as mean ± standard deviation or n (%).
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy, BMI: Body mass 
index in kg/m2

Table 2. Preoperative pelvic organ prolapse 
quantification and prolapse stage

POP-Q
RASC

RASC + 
Rectopexy p

n=109 n=41

Aa 2.7±1.0 1.3±1.6 <0.0001

Ba 4.5±2.3 1.8±2.2 <0.0001

C 2.6±4.6 -2.1±4.5 <0.0001

Gh 5.1±1.5 4.7±1.4 0.197

Pb 2.5±1.0 3.1±1.0 0.002

TVL 9.6±1.4 9.1±1.9 0.113

Ap -1.2±1.7 0.0±1.8 0.001

Bp -1.2±1.4 0.3±2.2 <0.0001

D -4.6±2.3 -5.3±1.1 0.236

Stage

Stage 2 1 (1) 11 (27)

<0.0001Stage 3 83 (76) 28 (68)

Stage 4 25 (23) 2 (5)

All data reported as mean ± standard deviation or n (%).
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy, POP-Q: 
Postoperative pelvic organ prolapse quantification

Table 3. Concomitant surgeries at time of 
sacrocolpopexy

Surgery
RASC RASC + Rectopexy

p
n=109 n=41

Hysterectomy 55 (51) 14 (34) 0.098

Bilateral salpingectomy 22 (20) 8 (20) 1.000

BSO 35 (32) 5 (12) 0.014

Tension free vaginal tape 88 (81) 34 (83) 0.819

All data reported as mean ± standard deviation or n (%).
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy, BSO: Bilateral 
salphigo-oopherectomy

Figure 1. Study cohorts

FPMRS: Female Pelvic Medicine and Reconstructive Surgery
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RASC and Rectopexy cohort, however, had significantly greater 
posterior compartment defects as indicated by their POP-Q 
assessment. These findings are consistent with anatomical 
defects which would lead to the necessity of posterior repair.
Multicompartmental prolapse is evident in approximately 
10-55% of patients with POP (18,19). Recently, there 
has been a shift from disparate, compartmentalized 
procedures toward concomitant procedures for correction 
of multicompartmental prolapse. Increasingly, ventral mesh 
rectopexy is being performed at the time of sacrocolpopexy 
for rectal prolapse (20,21). Our study evaluated ventral mesh 
rectopexy at the time of sacrocolpopexy and subsequent 
incidence of posterior wall vaginal prolapse. Our findings 
show a trend in reducing subsequent posterior wall prolapse 
when ventral mesh rectopexy was performed at the time 
of sacrocolpopexy. Patients who underwent ventral mesh 
rectopexy at the time of RASC showed better posterior 
wall integrity on the POP-Q assessment and also required 
less posterior wall corrective surgery compared to patients 
who underwent sacrocolpopexy alone. This reduction in 
subsequent posterior prolapse, however, was not statistically 
significant, secondary to inadequate sample size. Our study 
lacked power to discern a statistically significant difference 

and an appropriately powered study is required to confirm or 

refute this trend.

Study limitation

There are several limitations of this study. The retrospective 

nature of the study and the convenience sample are inherently 

prone to selection bias. However, this study provides an 

initial framework on which future prospective studies can be 

based. Furthermore, this study did not control for all medical 

comorbidities or confounding factors. Additionally, this study was 

underpowered to elucidate a statistical significance. However, 

we are currently conducting a study that addresses these issues 

and has an adequate sample size. Finally, subsequent posterior 

wall prolapse defined by POP-Q postoperatively was limited to 

12 weeks of postoperative follow-up. It is possible that there 

could be posterior compartment prolapse past the follow-up 

Table 4. Operative/postoperative complications and 
length of hospital stay

Complication
RASC

RASC + 
Rectopexy p

n=109 n=41

Bowel/mesenteric injury 1 (0.9) 1 (2.4) 0.473

Port site hernia 1 (0.9) 0 (0) 1.000

Length of hospital stay (days) 1.1±0.5 1.3±0.7 0.071

All data reported as mean ± standard deviation or n (%), we did not run 
statistical analysis on complications given the low complication rates in 
each cohort.
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy

Supplemental Table 1. Pre/postoperative POP-Q 
values for combined cohorts
POP-Q Preoperative Postoperative p

Aa 2.3±1.3 -2.7±0.5 <0.0001

Ba 3.7±2.6 -2.7±0.6 <0.0001

C 1.4±4.9 -9.0±2.1 <0.0001

Gh 5.0±1.5 3.4±2.2 <0.0001

Pb 2.7±1.0 2.7±0.7 0.775

TVL 9.4±1.6 9.5±1.1 0.725

Ap -0.8±1.8 -2.2±0.8 <0.0001

Bp -0.8±1.8 -2.2±0.8 <0.0001

Data reported as mean ± standard deviation.
POP-Q: Postoperative pelvic organ prolapse quantification, TVL: Total 
Vaginal Length when in reference to POP-Q values

Table 5. Postoperative pelvic organ prolapse 
quantification and stage prolapse stage

POP-Q
RASC

RASC + 
Rectopexy p

n=109 n=41

Aa -2.7±0.5 -2.7±0.4 0.706

Ba -2.7±0.6 -2.7±0.4 0.882

C -9.3±1.5 -8.4±3.3 0.036

Gh 3.4±2.2 3.3±2.3 0.829

Pb 2.6±0.7 2.8±0.7 0.226

TVL 9.5±1.2 9.3±1.0 0.200

Ap -2.1±0.8 -2.3±0.9 0.496

Bp -2.2±0.7 -2.3±0.9 0.606

D n/a n/a -

Stage n=103 n=40 -

Stage 0 12 (12) 8 (20)

0.423Stage 1 81 (78) 28 (70)

Stage 2 10 (10) 4 (10)

All data reported as mean ± standard deviation or n (%).
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy, POP-Q: 
Postoperative pelvic organ prolapse quantification

Table 6. Outcomes and failure rates

Outcome
RASC

RASC + 
Rectopexy p

n=109 n=41

Subsequent posterior repair 9 (8) 0 (0) 0.114

Failure (POP-Q definition) 11 (10) 1 (3) 0.181

Other reoperation 3 (3) 4 (10) 0.088

POP-Q: Postoperative Pelvic Organ Prolapse Quantification (POP-Q) 
Failure (POP-Q) defined as Ap or Bp greater than point 0 (beyond the 
hymenal ring).
RASC: Robotic Assisted Laparoscopic Sacrocolpopexy



Baracy Jr et al. 
Sacrocolpopexy with concomitant rectopexy 179J Turk Ger Gynecol Assoc 2021; 22: 174-80

period. However, we believe most failures would be evident in 
the three months postoperative timeframe.

Strengths of this study include its novelty. We believe that 
this is the first study to investigate the effect of concomitant 
rectopexy at the time of RASC and the recurrence of 
posterior wall prolapse. Furthermore, all the procedures were 
performed by one fellowship trained board certified surgeon in 
their respective fields, allowing consistency of technique and 
skill. In addition, all patients underwent standardized POP-Q 
evaluation both pre- and postoperatively.

Our study elucidated a trend towards fewer occurrences of 
posterior vaginal wall prolapse when ventral mesh rectopexy 
is performed at the time of sacrocolpopexy. Our study was 
underpowered, however, to prove a statistically significant 
difference.

Conclusion

It is possible that ventral mesh rectopexy provides important 
structural support of the posterior vaginal wall thereby 
reducing subsequent posterior prolapse. Overall there was 
a low complication rate, and surgical complications were 
not statistically different between groups. Additionally, 
hospital length of stay did not differ between groups. Patients 
at risk for posterior wall prolapse, for example POP-Q 
assessment demonstrating posterior wall defects, might 
benefit from concomitant ventral mesh rectopexy at the 
time of sacrocolpopexy for POP, without addition surgical 
complications or longer hospital stays. An adequately powered 
study is needed, however, to confirm these findings.
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