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Abstract
Purpose Ventral mesh rectopexy (VMR) is an established, minimally invasive, nerve-sparing procedure for the treatment of
various symptomatic morphological changes in the posterior pelvic compartment. We present the short-term functional outcome
and patient satisfaction after laparoscopic and robotic VMR with biological mesh.
Methods We analyzed data from 123 patients who underwent laparoscopic ventral mesh rectopexy (LVMR) or robotic ventral
mesh rectopexy (RVMR) from August 2012 to January 2017. Included in these data were patient demographics, intra- and
postoperative findings, Cleveland Clinic Constipation Score (CCCS), Obstructed Defecation Score Longo (ODS), Cleveland
Clinic Incontinence Score (CCIS), and patient satisfaction as measured by visual analog scale (0–10).
Results Improvements in CCCS, CCIS, and ODSwere statistically significant at 6 and 12months (p < 0.001). Patient satisfaction
was excellent at 6 and 12 months (8.2/10 and 8.3/10, respectively). The overall complication rate was 14%, with a major
complication rate of 2%. Nomesh-related complications were observed. The need for surgical re-intervention because of relapse,
symptom persistence or recurrence, or new symptoms was 3%. Outcome appears to be similar between LVMR and RVMR.
Conclusions Both LVMR and RVMR with biological mesh are safe and effective in reducing symptoms, as measured by CCCS,
CCIS, and ODS, and patient satisfaction is high.
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Introduction

In addition to its original use in full-thickness external
rectal prolapse, laparoscopic ventral mesh rectopexy
(LVMR) is now an established procedure for the treatment
of morphological changes in the posterior pelvic compart-
ment associated with functional impairment (e.g.,
rectocele, intussusception, enterocele, sigmoidocele, and
pelvic-floor insufficiency) [1–3]. Its aims are to correct
anatomy and thus improve symptoms of obstruction and
fecal incontinence [2].

An essential advantage of LVMR is the lack of ne-
cessity for posterior mobilization of the rectum. The
LVMR approach preserves the autonomic nerves and

thus prevents significant new-onset constipation owing
to rectal denervation [4, 5]. Moreover, it offers all the
known advantages of minimally invasive surgery, such
as reduced morbidity and shorter hospitalization [6],
while demonstrating a recurrence rate equivalent to open
surgery’s [7]. In selected patients, even same-day dis-
charge is reported to be feasible and safe [8].

As yet, however, some questions remain. With synthetic
mesh, complications such as infection, mesh erosion, fistula
formation, and dyspareunia have been described [9–11].
Hypothetically, biological mesh may be associated with fewer
complications [9], and evidence suggests that it is efficient and
safe [12] for both LVMR and robotic ventral mesh rectopexy
(RVMR) [13–15].

Data on functional outcome after ventral rectopexy with
biological mesh are scarce, as are those on patient satisfaction:
one study evaluated patients’ symptoms after LVMR by inter-
view [16] and another measured quality of life after LVMR
and RVMR with SF-36 [13].

The present study aims to evaluate both functional results
and patient satisfaction after LVMR and RVMR with biolog-
ical mesh.
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Methods

Laparoscopic or robotic ventral rectopexy with a biological
mesh was performed in 123 patients from August 2012 to
January 2017. Data were prospectively obtained and retro-
spectively analyzed.

For preoperative diagnostic investigations, all patients
underwent a clinical examination that included rigid
proctoscopy and, except for those with full-thickness rectal
prolapse (14%), all underwentMRI-defecography (or conven-
tional defecography if MRI was contraindicated). Anorectal
manometry, colonoscopy, and colonic transit time were per-
formed selectively when indicated.

All operative procedures were performed by the same team
of two surgeons. For the robotic approach, the da Vinci Si HD
system (Intuitive Surgical, Inc., Sunnyvale, CA, USA) was
used. For the first cases of robotic surgery, patients were lim-
ited to those with no previous surgery and a BMI below 30 kg/
m2. Subsequently, there were no specific selection criteria. For
the biological mesh, an 18- × 4-cm strip of 1-mm-thick
Permacol™ was used in 103 and a 20- × 4-cm Biodesign®
mesh in 20. Postoperatively, all patients were instructed to

avoid extensive straining at stool and to use laxatives for
3 months.

All rectopexies performed were included in the analysis.
The patients represent a consecutive series. Data were collect-
ed on patient demographics, previous surgery, preoperative
diagnostic studies, intra- and postoperative findings, compli-
cations, and hospitalization time. Functional outcome was
assessed by Cleveland Clinic Constipation Score (CCCS),
Obstructed Defecation Score Longo (ODS), and Cleveland
Clinic Incontinence Score (CCIS) preoperatively and at 6
and 12 months. The questionnaire was handed to the patients;
appropriateness in filling in answers and completeness were
checked by staff not involved in the study. Patients were also
clinically examined at 6 and 12 months. Patient satisfaction
was measured by a visual analog scale from 0 (none) to 10
(full satisfaction) at 6 and 12 months’ follow-up.

Surgical technique

The technique used was that described by D’Hoore, Cadoni
and Penninckx [1] with few modifications. For RVR, three 8-
mm ports and one 12-mm assistant port were placed with an

Table 2 Indications for surgery:
symptoms and morphological
changes

Total LVMR RVMR p value

Predominant symptoms 0.715

- Obstructed defecation (OD)

- Incontinence (FI)

- Combined OD and FI

- Other

53/123 (43%)

28/123 (23%)

32/123 (26%)

10/123 (8%)

41/100 (41%)

23/100 (23%)

28/100 (28%)

8/100 (8%)

12/23 (52%)

5/23 (22%)

4/23 (17%)

2/23 (9%)
Morphological disorders 1.000
- Descending perineum

- Rectocele

- Enterocele

- Intussusception

- Full-thickness rectal prolapse

80/99 (81%)

69/104 (66%)

27/101 (27%)

14/102 (14%)

17/123 (14%)

69/81 (85%)

57/85 (67%)

21/82 (26%)

11/83 (13%)

13/100 (13%)

11/18 (61%)

12/19 (63%)

6/19 (32%)

3/19 (16%)

4/23 (17%)

Combined disorders 65/97 (67%) 54/79 (68%) 11/18 (61%) 0.586

Recurrent internal and external rectal prolapse 24/123 (20%) 21/108 (21%) 3/23 (13%) 0.713

Table 1 Patient demographics
Total LVMR RVMR p value

Number 123 100 23

Mean age in years (range) 63.0 (23–92) 64.7 (23–92) 55.5 (28–86) 0.004

Gender 0.359
- Female

- Male

117/123 (95%)

6/123 (5%)

94/100 (94%)

6/100 (6%)

23/23 (100%)

0/23 (0%)

Mean BMI in kg/m2 (range) 26.2 (16.8–40.5) 26.5 (16.8–40.5) 24.9 (18.4–36.3) 0.175

Number previous surgeries (range) 1.7 (0–7) 1.7 (0–7) 1.3 (0–4) 0.097

Previous hysterectomy 69/117 (59%) 57/94 (61%) 12/23 (52%) 0.486
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adequate distance between to prevent robotic arm inter-
ference and for LVR two to three 5-mm and one 12-mm
port. Dissection was routinely performed with a right
lateral perirectal peritoneal incision and hockey-stick
distal shape to the left and dissection down to the pel-
vic floor with only ventral exposure of the rectal wall.
Distally, the mesh was fixed at the ventral rectal wall
with three suture lines (3-3-2 stitches) of 2/0 Ethibond.
The proximal end of the mesh was fixed to the sacral
promontory with the ProTack fixation device (Covidien,
Mansfield, MA, USA). The right lateral peritoneal inci-
sion was closed with a continuous suture running from
distal to proximal to cover the mesh and recreate the
pouch of Douglas. The operative technique was similar
for RVMR and LVMR.

Before starting the procedure, the patient was placed in the
Trendelenburg position. In female patients without hysterec-
tomy, the uterus was retracted upward to the anterior abdom-
inal wall with a stitch that went through the abdominal wall
and the ligamentum latum uteri on the one side and back on
the other side.

Statistical analysis

Data analysis was performed with SPSS software.
Comparisons of metric and ordinal data were calculated with
the Student’s t test or Mann-Whitney U test. The chi-square
test was used for categorical data. Statistical significance was
set at p < 0.05.

Results

Demographics

Of the 123 patients (median age 63.0 years) who
underwent VMR, RVMR was performed in 23 and
LVMR in 100. The majority of patients were women
(95%), and the average BMI was 26.2 kg/m2. The mean
number of previous abdominal surgeries was 1.7, with
hysterectomy being the most frequent (N = 69, or 59%
of the female patients) (Table 1).

There were no differences in gender, BMI, or previous
abdominal surgery between the groups, but age was signifi-
cantly lower in those who had RVMR.

Indications for surgery

The leading symptom (see Table 2) was obstructed def-
ecation (OD) in 43% of patients and fecal incontinence
(FI) in 23%; symptoms of both were reported in 26%.
Other symptoms such as rectal bleeding predominated in
8%.

In most patients (67%), a combination of various
morphological alterations of the posterior compartment
of the pelvic organs was found: descending pelvic floor
(81%), rectocele (66%), enterocele (27%), intussuscep-
tion (14%), and full-thickness external rectal prolapse
(14%). In 20% (n 24), patients had recurrent symptoms
after previous interventions (with three patients after

Table 3 Complications after
ventral rectopexy with LVMR or
RVMR

Total LVMR RVMR p value

Complication gradea 0.890
• I

• II

• IIIb

13/123 (10%)

2/123 (2%)

2/123 (2%)

11/100 (11%)

2/100 (2%)

2/100 (2%)

2/23 (9%)

0/23 (0%)

0/23 (0%)

Mesh-related complications 0/123 (0%) 0/100 (0%) 0/23 (0%)

Relapse/symptom persistence
requiring surgical reintervention

4/123 (3%) 4/100 (4%) 0/23 (0%) 0.590

a Clavien-Dindo scale

Fig. 1 Changes in CCCS, CCIS, and ODS after VMR at 6 and 12 months postoperative compared with preoperative status
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two previous operations): rectopexy in 8, rectopexy with
resection in 5, STARR procedure in 10, Altemeier in 3,
and Rehn-Delorme in 1.

Surgery

Permacol™ biological mesh was used in 84% (LVMR 80/
100; RVMR 23/23) and Biodesign® in 16% (LVMR 20/
100). Length of postoperative stay was 7.3 days. The conver-
sion rate in the LVMR group was 0, and in the RVMR group
4%, as one patient required conversion to the laparoscopic
approach because of massive adhesions in the pelvis after a
previous operation.

Complications

Complications occurred in 17 patients (14%) (LVMR 15/100;
RVMR 2/23) and did not differ significantly in grade between
groups (Table 3).Most complications (88%) were grades I and
II of the Clavien-Dindo classification. Minor complications
included urinary tract infections (four patients), hypertension
(three patients), abdominal wall hematoma (two patients), fe-
ver of undetermined origin (two patients), abdominal wall
rash (one patient), nausea (one patient), lower leg edema
(one patient), and pleural effusion (one patient). Two patients
had to undergo re-operation: one developed acute appendicitis
and one a small-bowel fistula. There were no cases of mesh
infection or erosion, and there was no mortality.

Table 4 Outcome after ventral mesh rectopexy (VMR) assessed by Cleveland Clinic Constipation Score (CCCS)

Presurgery
N value ± SD

6 months postoperative
N value ± SD

12 months postoperative
N value ± SD

p value pre-6 months p value pre-12 months

All patients 117 12.3 ± 6.9 87 7.5 ± 5.6 61 7.9 ± 5.6 < 0.001 < 0.001

Predominant symptom

- OD
- FI
- OD + FI

52
24
32

15.9 ± 6.1
10.2 ± 6.7
9.3 ± 5.9

42
18
26

8.6 ± 6.1
5.8 ± 5.1
7.1 ± 4.9

30
8
22

9.6 ± 6.3
6.8 ± 5.1
6.2 ± 3.8

< 0.001
0.011
0.193

< 0.001
0.191
0.091

Morphological disorders

- Descending perineum
- Rectocele
- Enterocele
- Intussusception
- Full-thickness rectal prolapse

76
66
24
13
16

12.8 ± 6.7
12.3 ± 7.0
11.3 ± 7.6
9.7 ± 6.7
9.3 ± 7.0

59
53
21
9
8

7.0 ± 5.5
7.2 ± 5.3
6.6 ± 5.5
6.8 ± 4.5
6.6 ± 4.4

40
37
13
4
3

7.7 ± 4.6
6.9 ± 4.7
6.5 ± 5.7
5.6 ± 4.2
9.3 ± 2.5

< 0,001
< 0.001
0.021
0.242
0.442

< 0.001
< 0.001
0.036
0.195
0.599

Surgical approach

- LVMR
- RVMR

98
19

11.7 ± 6.9
15.4 ± 6.1

70
17

7.5 ± 6.0
7.7 ± 3.8

49
12

8.5 ± 5.9
5.3 ± 3.4

< 0.001
< 0.001

0.008
< 0.001

Table 5 Outcome after ventral mesh rectopexy (VMR) assessed by Cleveland Clinic Incontinence Score (CCIS)

Presurgery
N value ± SD

6 months postoperative
N value ± SD

12 months postoperative
N value ± SD

p value pre-6 months p value pre-12 months

All patients 114 10.9 ± 5.5 87 6.4 ± 5.9 61 6.1 ± 5.1 < 0.001 < 0.001

Predominant symptom

- OD
- FI
- OD + FI

50
24
32

8.6 ± 5.5
13.7 ± 3.9
13.0 ± 4.4

39
21
23

6.0 ± 5.7
5.3 ± 6.6
8.0 ± 5.6

30
8
22

5.4 ± 5.0
9.1 ± 5.8
6.2 ± 4.8

0.033
< 0.001
0.004

0.015
0.025
< 0.001

Morphological disorders

- Descensus perinei
- Rectocele
- Enterocele
- Intussusception
- Full-thickness rectal prolapse

74
64
24
13
15

10.5 ± 5.6
10.6 ± 5.6
11.8 ± 5.5
12.2 ± 5.4
11.5 ± 5.8

58
47
14
8
11

6,9 ± 5.7
6.9 ± 6.0
7.2 ± 6.0
4.0 ± 6.2
5.3 ± 5.2

40
37
13
4
3

5.8 ± 4.9
5.5 ± 5.2
5.9 ± 5.2
10.3 ± 4.3
7.3 ± 4.0

0.001
0.002
0.036
0.005
0.008

< 0.001
< 0.001
0.003
0.305
0.303

Surgical approach

- LVMR
- RVMR

97
17

11.0 ± 5.5
10.1 ± 5.5

72
15

6.2 ± 5.9
7.4 ± 6.1

49
12

6.4 ± 5.1
4.8 ± 4.9

< 0.001
0.225

< 0.001
0.004
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Re-interventions for recurrence or persistence
and relapse of symptoms

Through the entire follow-up of 28.8 months (mean,
range 6–58), four patients (3%) underwent additional
interventions for morphological or functional reasons re-
lated to their initial presentation: One patient, who had
presented with full-thickness rectal prolapse, developed
a recurrence 12 months after LVMR consequent to a
forceful colonoscopy and underwent re-LVRM. This pa-
tient developed a second recurrence and underwent a
third VMR, now with a synthetic mesh. One male pa-
tient, after removal of full-thickness rectal prolapse, re-
quested a stoma because of persistent local inflamma-
tion of the rectum combined with evacuation disorders.
One female patient reported persistent obstructed defe-
cation after LVRM and underwent laparoscopic explora-
tion. A sigmoidocele was found, which was successfully
corrected by sigmoidopexy. Another patient underwent
successful sacral nerve stimulation for persistent fecal
incontinence. One patient required colpopexy for de-
novo vaginal vault prolapse. Two further patients with
symptoms of relapse were treated conservatively.

Functional outcome

Symptom improvement was high, as evidenced by a highly
significant improvement in CCCS, ODS, and CCIS at 6 and
12 months postoperatively (p < 0.001) (Fig. 1).

The gradients of CCCS, CCIS, and ODS with stratification
to predominant symptom, morphological disorder, and surgi-
cal approach are shown in Tables 4, 5, and 6. Patients with
obstructed defecation showed a significant improvement of
CCCS and ODS at 6 and 12 months (p < 0.001). CCIS results
in patients with anal incontinence were also significantly im-
proved at 6 and 12 months (p < 0.001 and p = 0.025, respec-
tively). Patients with combined obstructed defecation and anal
incontinence had a significant improvement of CCIS and
ODS at 6 and 12 months (p = 0.004, p = 0.028, and
p < 0.001, p = 0.018, respectively). Stratified to morphologi-
cal changes, CCCS, CCIS, and ODS were significantly im-
proved in patients with descending perineum and
rectocele at 12 months and CCCS and CCIS were sig-
nificantly improved in patients with enterocele at
12 months, but not in patients with intussusception
and full-thickness rectal prolapse. Surgical technique
did not affect outcome scores.

Table 6 Outcome after ventral mesh rectopexy (VMR) assessed by Obstructed Defecation Score Longo (ODS)

Presurgery N value
± SD

6 months
postoperative N
value ± SD

12 months postoperative
N value ± SD

p value pre-6 months p value pre-12 months

All patients 116 12.8 ± 6.4 87 7.8 ± 5.6 61 7.8 ± 6.1 < 0.001 < 0.001

Predominant symptom

- OD
- FI
- OD + FI

52
23
32

15.9 ± 6.2
11.1 ± 6.1
10.5 ± 5.2

42
18
26

8.3 ± 5.5
7.6 ± 7.9
7.3 ± 4.2

30
8
22

8.8 ± 6.7
6.3 ± 5.9
7.2 ± 5.3

< 0.001
0.030
0.028

< 0.001
0.041
0.018

Morphological disorders

- Descensus perinei
- Rectocele
- Enterocele
- Intussusception
- Full-thickness rectal prolapse

76
66
24
13
16

13.2 ± 6.4
13.1 ± 6.7
11.9 ± 6.9
10.5 ± 4.9
10.9 ± 6.5

59
53
21
9
8

7.3 ± 5.8
7.2 ± 5.6
9.0 ± 7.0
7.3 ± 3.9
8.4 ± 4.1

40
37
13
4
3

7.7 ± 6.2
6.8 ± 5.4
7.5 ± 6.8
11.3 ± 6.5
8.3 ± 3.5

< 0.001
< 0.001
0.110
0.096
0.406

< 0.001
< 0.001
0.052
0.605
0.620

Surgical approach

- LVMR
- RVMR

97
19

12.2 ± 6.3
15.4 ± 6.0

70
17

7.9 ± 5.9
7.6 ± 4.7

49
12

8.4 ± 6.5
5.1 ± 3.1

< 0.001
< 0.001

< 0.001
< 0.001

Table 7 Patient satisfaction after
ventral mesh rectopexy (VMR)
assessed by visual analog scale
(VAS)*

6 months postoperative N value ± SD 12 months postoperative N value ± SD

All patients 76 8.2 ± 1.7 45 8.3 ± 1.7

Surgical approach

- LVMR

- RVMR

62

14

8.2 ± 1.7

8.2 ± 1.7

38

7

8.3 ± 1.4

8.3 ± 3.0

*0 (no satisfaction) to 10 (full satisfaction)
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In the patients in whom fecal incontinence was the leading
symptom—all of whom showed an improvement in CCIS—
deterioration of fecal incontinence symptoms did not occur
nor did de-novo obstructed defecation arise. In patients with
obstructed defecation as the leading symptom, 86.7% had an
improvement in CCCS and 80.0% in ODS at 12 months’
follow-up; 13.3% (CCCS) and 10.0% (ODS) reported a wors-
ening. There was no de-novo onset of FI in this group.

In the group in whom combined obstructed defecation and
fecal incontinence predominated, 95.2% reported an improve-
ment in CCIS, 72.7% in CCCS, and 81.8% in ODS. Awors-
ening of symptoms was found in none on CCIS, in 22.7% on
CCCS, and in 13.6% on ODS. A de novo onset of either
symptom did not occur.

Patient satisfaction

Patient satisfaction (see Table 7) was 8.2 (of 10) at 6 months
and 8.3 at 12 months and revealed no difference between
techniques.

Outcome of coexisting urinary symptoms

In 47 patients who presented preoperatively with micturition
disorders—urinary incontinence (66%) and urinary emptying
(28%) being the most frequent—53% reported improvement
after VMR, of whom two-thirds described complete relief.
One patient reported postoperative worsening of urinary in-
continence. No new-onset micturition disorders arose
(Table 8).

Discussion

Minimally invasive VMR is now commonly used for many
forms of posterior pelvic organ prolapse. However, the evi-
dence for efficacy and choice of mesh remains limited [12].
This report is the largest series of VMR with biological mesh
and only the second on its use in RVMR. Our results confirm

and add to evidence that VMR with biological mesh is safe
and results in significant symptom improvement and high
patient satisfaction in both LVMR and RVMR.

In this series, the indications for VMR were functional
disorders associated with various morphological changes of
posterior pelvic compartment organs. The strategy for surgical
treatment was organ preservationwith stabilization of the mid-
dle compartment. The choice of surgical treatment for
rectocele as one of the more predominant findings remains
controversial; however, there is increasing evidence that ven-
tral mesh rectopexy is a valid option [17].

We observed no correlation between a specific morpholog-
ical condition and a better functional outcome. Moreover, in
most cases, there were combinations of pathological morpho-
logical findings on imaging.

Published recurrence rates after VMR with synthetic or
biological mesh range from 4 to 5% [18], but different lengths
of follow-up make comparison challenging. We experienced a
similar recurrence rate as reported in other studies, but with a
longer mean follow-up (28.8 months). Long-term results are
indisputably needed, but this duration may suggest the con-
stancy of biological mesh’s effectiveness over time.

Our complication rate is similar to those published
(Table 9) [8, 13, 16, 18–20]. Of the 14%, the majority were
minor (grades I and II of the Clavien-Dindo classification),
with a major complication rate of only 2%.

We chose biological mesh for all our patients because
of its lower risk [8, 12, 16, 18, 19, 21, 22], and a
recent review found a mesh erosion rate of 0.22%.
The majority of mesh complications are reported to
arise within the first 12 months [23]. In our series, there
were no mesh-related complications.

All scoring systems (CCCS, CCIS, ODS) used to assess
symptom severity were significantly reduced at 6 and
12 months postoperatively. We performed a stratification to
predominant symptoms, morphological disorders, and surgi-
cal approach and found improvement in all three scores. The
lack of significance in the presence of an intussusception or
rectal full-thickness prolapse probably owes to the low num-
ber of cases.

Published data are difficult to compare because of an in-
consistency in use of scores and outcome reporting. In our
series, postoperative patient satisfaction with functional out-
come was assessed by visual analog scale (VAS) and de-
scribed by patients as high-excellent, reflecting a high quality
of life. The VAS, even though not validated, can be considered
a semiquantitative measure of individual grading of the vari-
ous contributing components. Mehmood et al. have confirmed
this improvement by their use of the validated SF-36 quality-
of-life questionnaire [13].

The encouraging improvement in urinary function with no
new onset of symptoms in over half of the patients with mic-
turition disorders suggests that VMR may contribute to

Table 8 Outcome of coexisting urinary symptoms

Preoperative (n = 123) Postoperative (n = 123)

No symptoms 76 76

Incontinence 31 Unchanged: 17 (55%)
Resolved: 8 (26%)
Improved: 5 (16%)
Worsened: 1 (3%)

Bladder dysfunction 13 Unchanged: 2 (15%)
Resolved: 9 (69%)
Improved: 2 (15%)

Other 3 Unchanged: 2 (66%)
Improved: 1 (33%)
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stabilization of the entire pelvic floor and multiple pelvic or-
gan systems.

As others have found [13, 15, 24], the outcome of RVMR
appears to be similar to that of LVMR. The availability and
cost of robotic surgery are currently restrictive factors in its
use.

We have demonstrated that VMR (both laparoscopic and
robotic) with biological mesh is safe and effective and is as-
sociated with significant symptom improvement and high pa-
tient satisfaction. This study has some limitations: long-term
follow-up is required to confirm these data. Not all patients
were available for follow-up (at 6 and12 months the drop-out
rate was 29 and 40%, respectively)—an understandable prob-
lem in this demographic, but one that could, nevertheless, be
relevant to the introduction of a bias. Also, in complex condi-
tions, evaluation with CCCS, CCIS, and ODS may not cast
sufficient focus on relevant and specific symptoms.

Conclusion

In the short term, VMR with biological mesh is safe and clin-
ically effective: it is associated with a low complication rate,
significant symptom improvement, and high patient satisfac-
tion as evidenced by CCCS, CCIS and ODS. Results did not
differ between LVMR and RVMR. Long-term data are needed
to confirm these findings.
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