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Abstract
Introduction Nowadays in Europe, laparoscopic ventral mesh rectopexy is the gold standard treatment of external rectal pro-
lapse (ERP). The benefits of robot ventral mesh rectopexy (RVMR) are not clearly defined. The primary objective of the study 
was to evaluate the long-term results of RVMR. The secondary objective was to determine predictive factors of recurrence.
Design Monocentric, retrospective study. Data, both pre-operative and peri-operative, were collected, and follow-up data 
were assessed prospectively by a telephone questionnaire. The study was performed in a tertiary referral center.
Methods Between August 2007 and August 2017, we evaluate all consecutive patients who underwent RVMR for ERP 
by three different surgeons. The primary outcome was the recurrence rate perceived by patients. Secondary outcome were 
functional results based on Knowles–Eccersley–Scott-Symptom score for constipation and Wexner score for incontinence, 
compared before and after surgery.
Results During the study period 96 patients (86 women) underwent RVMR. The mean age was 62.3 years (range 16–90). 
Twelve patients had a history of ERP repair. Sixty-nine patients were analyzed for long-term outcomes with a mean follow-up 
of 37 months (range 2.3–92 months). Recurrence rate was 12.5%. After surgery, constipation was significantly reduced: 44 
patients were constipated before surgery versus 23 after surgery. Six patients described de novo constipation (6.25%). Fecal 
incontinence was significantly reduced: 59 patients were incontinent before surgery versus 14 after surgery. No predictive 
factor for recurrence was identified after multivariate analysis. No mesh related complications were related.
Conclusions In conclusion, RVMR presents good long-term functional result and a recurrence rate similar to LVMR as 
published in the literature. The rate of mesh related complications seems lower.
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External rectal prolapse (ERP) is a common and disabling 
pathology. ERP is often associated with functional disorders: 
constipation and fecal incontinence [1, 2]. Many surgical 
techniques have been described to treat ERP. The literature 
suggests that abdominal rectopexy procedures offer the best 
prospects for cure, with a lower recurrence rate compared 
to a perineal approach [3–5]. Laparoscopic approach was 
compared to open surgery, and many studies have concluded 
that it is superior in terms of post-operative pain, post-
operative ileus, length of hospital stay [6], and economic 
impact [7]. Laparoscopic approach is nowadays the gold 

standard approach for abdominal rectopexy. Till recently, 
most abdominal rectopexy procedures included a posterior 
dissection of the rectum and were followed by a high rate of 
de novo constipation [8, 9]. D’Hoore et al. described a single 
mesh ventral rectopexy technique without any posterolateral 
rectal mobilization, minimizing the risk of post-operative 
constipation [10] which was confirmed by other authors 
[11–13]. D’Hoore et al. have reported satisfying long-term 
outcomes in terms of recurrence [14]. In Europe, this pro-
cedure is gradually becoming the gold standard to treat ERP 
[15–20]. At the beginning of the twenty first century, robotic 
assistance started being used in general surgery [21]. In 2004 
Munz et al. reported the first experience of robotic rectopexy 
for ERP [22], and we reported our first results in 2004 [21].
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Due to its technical advantages, we thought that the 
robotic approach could be profitable for both the patient 
and the surgeon.

We demonstrated in 2013 that the learning curve of the 
robotic approach for ERP was shorter than the learning 
curve of the laparoscopic approach with similar anatomic 
and functional long-term results. The major limitation of 
this study was the heterogeneity of the surgical procedures 
used, including Orr–Loygue, Frikman Golberg and D’Hoore 
‘s techniques [23]. Concerning robotic ventral mesh rec-
topexy (RVMR), there is no study in the literature showing 
the superiority of the robotic approach compared to the lapa-
roscopic approach [24–27]. Furthermore, previous robotic 
or laparoscopic series included ERP, rectocele, and internal 
prolapse.

The aim of our study was to report the long-term out-
comes of RVMR for ERP only, performed in our center.

Methods

Trial design

Demographic, peri-operative data and short-term outcome 
data at 6 weeks were collected retrospectively. Long-term 
outcomes were assessed prospectively by a standardized 
telephone questionnaire.

This study was approved by our Institutional Review 
Board.

Participants

We searched for the files of patients who underwent RVMR 
for ERP from August 2007 to August 2017 in a database 
using the CCAM code. Only patients who underwent 
RVMR were included. Between 2007 to March 2009 we 
still performed Orr–Loygue’s procedures but we progres-
sively switched to D’Hoore procedure and since May 2009, 
exclusively D’Hoore procedure was performed to treat ERP. 
All patients with full thickness rectal prolapse were oper-
ated whatever independently of the functional pre-operative 
symptoms, so they were no selection of patient for surgery.

Surgical procedure

All procedures were performed by three experienced sur-
geons, with a Da Vinci robotic system Intuitive Surgical, 
Sunnyvale, CA. (standard from 2007 to 2012 and Si since 
2012). Since the beginning, the procedure was standardized, 
and there was no technical modification during the analysis 
period. We never performed a laparoscopic approach for 
rectopexy in our center. A rectal enema was performed the 
day before and the morning before surgery. The patient was 

positioned in Trendelenburg position. The robot was placed 
between the patient’s legs. We used 5 ports, including a cam-
era port of 12 mm just below the umbilicus, an 8 mm port in 
the right iliac fossa for the right robotic arm, an 8 mm port 
in the left iliac fossa for the left robotic arm, and 2 laparo-
scopic ports, one measuring 10 mm and the other measuring 
5 mm for the assistants on the right and left flanks. Dissec-
tion started at the sacral promontory with preservation of the 
right hypogastric nerve. The incision was extended caudally 
in an inverted J shape along the rectum and over the deepest 
part of the pouch of Douglas. The rectovaginal septum was 
opened down to the pelvic floor. A non-absorbable mesh was 
inserted (Prolene 4 cm width × 17 cm long). The mesh was 
sutured to the ventral aspect of the distal rectum with nine 
3/0 braided non-absorbable stitches. In case of associated 
genital prolapse, we included the posterior vaginal wall in 
the suture as described by D’Hoore et al. [10] and we added 
an anterior mesh to treat the cystocele. The mesh was then 
fixed to the sacral promontory without tension with two 3/0 
braided non-absorbable stitches. A peritoneal closure was 
always performed at the end of surgery with an absorbable 
running suture (Fig. 1).

Outcomes

Our first objective was to evaluate the rate of recurrence 
after RVMR. Recurrence was defined as full or partial thick-
ness prolapse perceived by the patients. Mucosal prolapses 
were not considered as a recurrence after examination by a 
surgeon.

Our second objective was to evaluate long-term func-
tional results after RVMR. Constipation based on Kess 
score (Knowles–Eccersley–Scott-Symptom) [28] and fecal 
incontinence based on Wexner score [29] were evaluated 
and compared to the pre-operative data. A constipation was 
defined by a Kess score > 10, and a fecal incontinence was 
defined by a Wexner score > 7.

We collected peri-operative data: age, sex, pre-operative 
constipation and pre-operative fecal incontinence using 
dedicated questionnaires, history of pelvi-perineal surgery 
(previous abdominal rectopexy, Delorme or Altemeier pro-
cedure, hysterectomy, urogenital prolapse surgery), operat-
ing time (from incision to wound closure, including docking 
and undocking of the robot), conversion to open procedure, 
associated bladder prolapse treatment, post-operative com-
plications, and length of hospital stay.

At 6 weeks after surgery, all patients had a follow-up con-
sultation with the surgeon. We collected the following data: 
recurrence, constipation, and fecal incontinence. A clinical 
examination was performed by the surgeon, to look for a full 
or partial thickness prolapse or for a mucosal prolapse. Kess 
score and Wexner score were completed for each patient.
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At long-term follow-up, we evaluated prospectively the 
following data with a standardized telephone questionnaire: 
recurrence, constipation (based on Kess score), fecal inconti-
nence (based on Wexner score), and global satisfaction on a 
5-point scale. In case of perceived recurrence by the patient, 
a surgical consultation was schedule.

Statistical analysis

Data were analyzed with the use of SAS 9.2 (SAS Insti-
tute, Inc., Cary, NC) for actuarial recurrence rate using 
Kaplan–Meier method. This method was the most rel-
evant because of the large range of follow-up time (2.3 to 
92 months). Microsoft Excel 2017 (Microsoft Office, Micro-
soft, Redmond, WA) was used to produce all of the other 
statistical data. Statistical tests were performed on predictive 
factor for recurrence, using Cox model to realize bivariate 
and multivariate analysis.

Results

Demographic data

Ninety-six patients were treated for ERP by RVMR between 
August 2007 and August 2017. Sixty-nine (71.9%) of 
them were eligible for long-term follow-up and completed 
the telephone questionnaire. Median follow-up time was 
31 months, and mean follow-up time was 37 months (range 
2.3–92 months). Seven patients died of unrelated causes dur-
ing follow-up. Demographic data are summarized in Table 1 
and flow chart (Fig. 2).

Twelve patients had a history of ERP repair: 4 per-
ineal repairs by Delorme’s procedure and 8 Orr–Loygue’s 
procedure.

Before surgery, 59 patients (61.5%) presented fecal incon-
tinence, with a mean Wexner score of 9.0/20 (range 0–20), 
and 44 patients (45.8%) suffered from constipation with a 
mean Kess score of 7.0/39 (range 0–28).

Intra‑operative and post‑operative data

Five patients (5.20%) needed a conversion to laparot-
omy; three for dissection difficulties in patients who had 

Fig. 1  Surgical procedure. A 
Dissection up to levator anal 
muscles. B Mesh is suture on 
ventral rectal face. C Promon-
tory mesh fixation. D Peritoneal 
closure

Table 1  Demographic data

Total n = 96

Sex 86 women 89.58%
Age 62.3 years Range 16–90 years
BMI 23.1 cm/m2 Range 16–40
Previous pelvic surgery 35 36.5%
Orr–Loygue procedure 4 4.2%
Hysterectomy 16 9.6%
Abdominal colpopexy 8 8.3%
Miscellaneous (tubal ligations, 

ectopic pregnancy, annexex-
tomy)

7 7.2%

Previous perineal surgery 32 33.3%
Delorme’s procedure 8 8.3%
Perineal hysterectomy 10 9.6%
Transvaginal tape 9 9.3%
Hemorrhoidectomy 5 5.2%
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undergone previous abdominal colpopexy and two for bleed-
ing during promontory dissection (Table 2).

There was no mortality. Complications were classified 
according to Clavien–Dindo [30]. Morbidity was noted in 
12 patients (12.5%), 1 Clavien IV, 6 Clavien III, 1 Clavien 
II, and 4 Clavien I (Table 3).

Short‑term follow‑up: 6 weeks after surgery

Recurrence

One patient presented with early recurrence (1.04%).

Functional results

The fecal incontinence rate was significantly improved: 
16.7% (16 patients) versus 61.5% (59 patients) before sur-
gery. Mean Wexner score before surgery was 9.0/20 (range 
0–20), and mean score after surgery was 1.0/20 (range 1–18, 
p < 0.0001).

The constipation rate decreased significantly: 30% (29 
patients) had a Kess score superior to 10 after surgery versus 
45.8% (44 patients) before surgery. Mean Kess score before 
surgery was 7.0/39 (range 0–28), and mean score after sur-
gery was 5.0 (range 0–28, p = 0.01).

Five patients (5.2%) reported de novo constipation.

Long‑term outcome

Sixty-nine patients (71.9%) were eligible for follow-up after 
a mean time of 30 months (range 3–93 months). Lost popu-
lation was similar to followed population (Table 4). Among 
the 27 patients lost to follow-up: 7 were dead, 6 had given a 
wrong telephone number, and 14 didn’t reply to our repeated 
phone calls (Fig. 3).

Recurrence

Twelve patients (12.5%) perceived recurrence at long-term 
follow-up. Eleven of them underwent subsequent surgery 
and two of them had a secondary recurrence. One patient 
declined surgery (Fig. 4).

Functional results

The fecal incontinence rate was improved: 14.6% (14 
patients) versus 61.5% (59 patients) before surgery. Mean 
Wexner score before surgery was 9.0/20 (range 0–20) and 
mean Wexner score after surgery was 1.0/20 (range 0–18), 
p < 0.0001 (IC95%) (Fig. 5).

The constipation rate was improved: 23.9% (23 patients) 
had a Kess score superior to 10 after surgery versus 45.8% 

EXTERNAL RECTAL PROLAPSE 
131 

Orr Loygue 
procedure Robot  

35 

RVMR 
96 

INCLUDED 
Long-term 

analysis  
69 

Lost Pa�ent 
during follow-up 

26 

Fig. 2  Flow chart. RVMR robot ventral mesh rectopexy

Table 2  Intra- and post-operative data

Total n = 96

Multi-compartment prolapse 20 20.83%
Mean operating time 142 min Range 40–300
Conversion 5 5.20%
Mean length of hospital stay 4.0 days Range 3–27

Table 3  Complications and 
treatments

CD clas-
sification

Complication Treatment Numbers of 
patients

Percentage

I Chronic pelvic pain Painkillers 1 1.04
I Port site hematoma Local care 1 1.04
I Parietal collection Local care 2 2.08
II Small bowel obstruction Medical treatment, 

gastric aspiration
1 1.04

III Port site hernia Primary closure 5 5.20
III Peritonitis on small bowel perforation Partial enterectomy 1 1.04
IV Strangulate port site hernia Partial enterectomy, 

multiple organ 
dysfunction

1 1.04
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(44 patients) before surgery. Mean score before surgery was 
7.0 (range 0–28) and mean score after surgery was 6.0 (range 
0–26), p = 0.01 (IC95%). Six patients (6.25%) were diag-
nosed with de novo constipation (Fig. 6).

On average, patients were either satisfied (33.82%) or 
very satisfied (35.29%) with their surgery. Four patients were 
dissatisfied (5.8%).

Predictive factors for recurrence

No predictive factor for recurrence was identified with dou-
ble and multivariate analysis (Table 5). Only a history of 
perineal surgery seemed to be a risk of recurrence with HR 
of 7.38 but it was not significant p = 0.06 in bivariate and 
p = 0.65 multivariate analysis.

Long‑term complications

No mesh infection or mesh erosion was observed during the 
follow-up period.

Discussion

Summary of our results

To the best of our knowledge this study is the first study 
of RVMR for ERP with long-term follow-up. At a mean 
follow-up of 3 years, the recurrence rate was 12.5%. Fecal 
incontinence rate decreased significantly, and the mean 
post-operative Wexner score changed from 9.0 to 1.0. The 
constipation rate was improved: 23.9% (23 patients) had a 
Kess score superior to 10 after surgery versus 45.8% (44 
patients) before surgery. Previous perineal surgery increased 
the recurrence risk HR = 7.38 (p = 0.06, non-significant). 
The rate of de novo constipation was 6.25%. There was no 
mesh infection or mesh erosion during the follow-up period.

Recurrence

Our recurrence rate was 12.5%, with a mean follow-up of 
3 years. Recurrence rate in our cohort is comparable with the 
recurrence rate in recent studies including robotic and lapa-
roscopic approach [15, 18, 24]. In 2015, Consten et al., in a 
multi-centric study of 242 patients treated for ERP reported 
an actuarial recurrence rate of 8.2% after 10 years with 
LVMR [15]. In 2016, Van Iersel et al. reported on a series 
of 48 RVMR for ERP with an actuarial recurrence rate of 
12.9% after 5 years [25]. Concerning the early recurrences, 
Badrek-Al Amoudi et al. operated eight patients with early 
recurrences. In seven cases the recurrence was related to the 
detachment of the mesh from the promontory or incorrectly 
positioned staples on the upper sacrum [31]. In our series, 

Table 4  Lost population compare to followed population

Lost  
population 27

Followed  
population 69

Age 64 61
BMI 22 23
Sex F/M 26/1 60/9
History of pelvic or perineal sur-

gery
6
20.7%

26
37.7%

History of TRP surgery 2
6.7%

12
17.4%

Conversion 0 5 (7.2%)
Complications 0 12 (17.39%)
Operative time 151 147
Length of stay 4.62 5.7
Kess score before surgery 9.4 10.9
Kess score 6 weeks 8.5 7.7
Wexner score before surgery 9.8 7.6
Wexner score 6 weeks 3.7 2.8
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Fig. 3  Patient’s long-term follow-up

Fig. 4  Actuarial recurrence rate after RVMR; Kaplan–Meyer method
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we have only one early recurrence and this good result is 
maybe related to the use of suture of the mesh to the rectal 
wall and to the promontory by stitches, which is very simple 

to accomplish with the robotic approach. Cherylin et al. have 
reported a high recurrence rate for ERP with LVMR: 22.1% 
(25/113). This poor result could be explained by a broad 

Fig. 5  Wexner score variation

Fig. 6  Kess score variation
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definition of recurrence including total rectal prolapse and 
mucosal prolapse [32].

In our series, half of the patients who had recurrences 
had been previously operated for total rectal prolapse. Our 
results suggest that previous rectal prolapse surgery could 
increase the recurrence rate. Gurland et al. showed that 
patients who had undergone prior prolapse surgery had a 
higher risk of prolapse recurrence, 25% versus 6.9%. Time 
to recurrence was significantly shorter for patients with prior 
rectal prolapse surgery in her series (8.8 vs. 30.7 months, 
p = 0.03) [33].

In our series, no clear risk factor for recurrence was iden-
tified. There are few data in the literature about risk fac-
tors for recurrence. Cherylin et al. in a multi-centric series 
including 113 patients suffering from ERP, found risk fac-
tors for recurrence including age > 70 years (HR = 2.22, 
p = 0.005), worse pre-operative Cleveland clinic inconti-
nence score (HR = 1.18, p = 0.002), prolonged pudendal 
nerve terminal motor latency (HR = 6.69, p = 0.001), and 
the use of synthetic mesh versus biological mesh (HR = 2.71, 
p = 0.002) [32]. In contradiction Badrek-Al Amoudi et al. 
reported 63.3% (7/11) cases of recurrence in patients treated 
with Permacol mesh [31].

Functional results

Our long-term functional results of RVMR are comparable 
to the results of LVMR and RVMR series.

Consten et  al. reported 63.4% of fecal incontinence 
improvement in LVMR for ERP in 242 patients [15]. Van 

Iersel et al. reported 76.9% improvement in fecal incon-
tinence after RVMR in 48 patients [25]. We reported an 
improvement of 69.56% in fecal incontinence. Consten et al. 
reported a 61.0% improvement in constipation symptoms 
after LVMR [15], Van Iersel et al. reported 84.9% improve-
ment in constipation symptoms after RVMR [25]. In our 
study there was an improvement of 57.97% in constipation 
symptoms. Greater improvement in obstructed defecation 
after RVMR was observed by Mantoo et al. who performed 
both LVMR and RVMR (ODS score 23 vs. 18 after LVMR 
and 22 vs. 13 after RVMR, p = 0.004) [34]. The reason for 
the improvement in RVMR is possibly due to the technical 
advantages associated with robotic assistance. These might 
include improved autonomic nerve-sparing (the anterior-
only rectal mobilization minimizing the chance of lateral 
damage to the pelvic nerves) a deeper mesh placement and 
a greater reduction of the rectocele. Precise suturing of mesh 
to the pelvic floor muscles may also improve the mesh place-
ment and pelvic floor support during RVMR.

Concerning the de novo constipation rate after ventral 
rectopexy, two meta-analyses demonstrated, that ventral 
mesh rectopexy seems to induce less de novo constipation 
as compared to other abdominal techniques of rectopexy 
[4, 9]. We reported in our series of RVMR a 6.25% de novo 
constipation rate. In a previous study published in 2013, 
we reported a 24% de novo constipation rate with robotic 
rectopexy, but most of the procedures included a posterior 
dissection of the rectum [23]. These data clearly confirm 
that RVMR is superior to the procedure including poste-
rior dissection in terms of de novo constipation [35]. A 

Table 5  Predictive factors of 
recurrence

N Recurrence Hazard ratio Bivariable regression p

n % IC 95%

Inf-Sup

Sex
 Man 9 4 44.4 1 0.0232
 Woman 60 8 13.3 0.25 0.07–0.83

Age at time of surgery 69 12 17.4 1.00 0.97–1.03 0.7654
BMI 56 10 17.9 1.08 0.98–1.19 0.1438
Previous pelvic or perineal surgery 43 11 25.6 7.38 0.95–57.21 0.0557
Kess score 69 12 17.4 0.99 0.93–1.07 0.8732
Constipation before surgery 29 5 17.2 0.88 0.28–2.76 0.8219
Wexner score 69 12 17.4 1.00 0.92–1.09 0.9519
Incontinence before surgery 42 7 16.7 0.95 0.30–2.98 0.9259
Bladder prolapse treatment associated 13 4 30.8 2.61 0.78–8.70 0.1188
Operative (min) 59 9 15.3 1.00 0.99–1.01 0.9024
Complication 15 1 6.67 0.29 0.04–2.23 0.2328
Length of hospital stay 69 12 17.4 0.88 0.66–1.16 0.3628
Kess score in 6 weeks 69 12 17.4 1.02 0.95–1.11 0.5445
Wexner score in 6 weeks 69 12 17.4 1.02 0.90–1.17 0.7143
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recent meta-analysis studying ventral mesh rectopexy only, 
reported a de novo constipation rate between 0 and 20% [20].

Long‑term complications

We report a 5.2% of incisional hernia, this can be compared 
to the rate of 2.2% reported by Van Iersen et al. [25]. All 
incisional hernia appeared on the 12 mm port site although 
we have always closed the muscle and aponevrosis with 
absorbable stitches. We never observed incisional hernia 
on the 8 mm port site. One can imagine that the use of the 
new generation of Da Vinci robot which includes only 8 mm 
ports will decrease the incidence of incisional hernia.

In our series after 3 years of follow-up, there was no 
related mesh complication. The use of surgical mesh in the 
repair of rectal prolapse has, however, raised concerns. In 
2015, in a multi-centric and international series, Evans et al. 
carried out a retrospective review reporting mesh morbidity 
in a large group of 2203 patients. Two percent developed 
mesh erosion after LVMR [18].

Different factors responsible for mesh complications have 
been discussed in the literature: type of mesh, mesh size, and 
method of fixation. Smart et al. in their meta-analysis, found 
no significant difference between synthetic and biological 
mesh (0.7% vs. 0%, p = 1.0%) [36]. However, in this review 
there was a difference of length of median follow between 
the synthetic mesh group (up to 74 months) and the biologi-
cal mesh group (12 months). It leads us to suppose that with 
longer follow-up, more recurrence will become evident in 
patients with biological mesh. For Evans et al., mesh erosion 
has been related to the pore size of the material used (pore 
size > 75 μm could reduce risk) [18].

Concerning the method of fixation of the mesh, there 
are no randomized analyses which evaluate the difference 
between stitches, tacks, staples, or glue. RVMR using 
stitches to fix the mesh to the rectum and the sacral prom-
ontory seems to have low mesh related complications as 
reported by Van Iersel in 2017 (1.3%) [25]. Our results 
confirm a trend towards a reduction of post-operative mesh 
complications in RVMR. This good result could be related 
to better intra-corporeal suturing performance, and to better 
mesh positioning due to robotic assistance [36]. Van Iersel 
reported 1.3% of mesh complication with RVMR (one case 
of mesh erosion on the posterior wall of the vagina) [25] 
versus 4.6% with LVMR (at 10 years of follow-up). Con-
sten et al. reported 9 cases of mesh detachment, 7 cases of 
mesh erosion, 1 case of obstruction and pre-sacral adhesions 
mesh, and 1 case of chronic mesh infection and fistula after 
LVMR in 790 patients [15].

The low rate of mesh related complications could be a 
clear economic advantage of robotic surgery compared to 
the laparoscopic approach.

Cost

The cost of RVMR is still a major drawback for robotic 
assistance. Heemskerk et al. compared LVMR and RVMR 
for ERP and quoted a difference of 557.29€ (or 745.09$ 
p = 0.01) in favor of LVMR, which is clearly understatement 
because the authors do not include the purchase and mainte-
nance of the robot. The higher cost of the robotic approach 
cannot be justified yet without evidence for the superiority 
of RVMR [37]. However, as the use of robotics in colorec-
tal and other surgical fields becomes more wide-ranging, 
this may subsequently reduce cost implications, leading to 
greater acceptance of the technique [38]. Moreover, very low 
morbidity could help to reduce the overall cost of robotic 
assistance. Further comparative studies are needed to evalu-
ate the cost-effectiveness of this approach.

Limitations

Our study has some limitations. It was a non-comparative 
case series from a single institution. The loss of patients to 
follow-up was notable, but the lost population was similar 
to the followed population. A 71.9% response rate for the 
questionnaires should be considered acceptable, comparable 
to other studies. Makela-Kaikkonen et al.’s reported 29% 
of lost patients after 44 months’ follow-up [19], Consten 
et al. reported 14% of lost patients after 3 months of LVMR 
follow-up [15], Van Iersen et al. reported 12% of lost patients 
after 6 weeks of follow-up [25]. As in all these studies, our 
results are calculated on the population initially included. 
The high rate of loss population of follow-up, is a major bias 
in interpreting our results, and we may have underestimated 
our recurrence rate.

Our mean hospital stay is 4.0 days, but since 2014, it has 
gradually decreased to 3 days. The mean hospital stay has 
improved with experience. For the 20 first patients, the mean 
hospital stay was 6 days compared to 3 days for the last 20 
patients. Nowadays, most of patients arrive the day before 
surgery and are able to go home on day 1 or day 2 after sur-
gery for the older patients.

We will soon begin 1-day surgery procedures as described 
recently by Faucheron et al. for RVMR and LVMR [39].

Conclusion

RVMR is a good alternative to LVMR for ERP treatment. 
It offers similar outcomes in terms of recurrence, and good 
long-term functional results. RVMR could be superior 
to LVMR in terms of mesh erosions. RVMR offers many 
advantages for the surgeons including: easier dissection, 
improved dexterity for suturing in the narrow space of the 
pelvis, improved physiological and ergonomic comfort, and 
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a short learning curve [23]. For all these reasons, in our team 
RVMR is the preferred approach for ERP repair.
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