
ORIGINAL ARTICLE

Focus on abdominal rectopexy for full-thickness rectal prolapse:
meta-analysis of literature

F. Cadeddu • P. Sileri • M. Grande •

E. De Luca • L. Franceschilli • G. Milito

Received: 4 September 2011 / Accepted: 23 November 2011 / Published online: 15 December 2011

� Springer-Verlag 2011

Abstract

Background Laparoscopic rectopexy to treat full-thick-

ness rectal prolapse has proven short-term benefits, but

there are few long-term follow-up and functional outcome

data available. Using meta-analysis techniques, this study

was designed to evaluate long-term results of open and

laparoscopic abdominal procedures to treat full-thickness

rectal prolapse in adults.

Methods A literature review was performed using the

National Library of Medicine’s PubMed database. All arti-

cles on abdominal rectopexy patients with a follow-up longer

than 16 months were considered. The primary end point was

recurrence of rectal prolapse, and the secondary end points

were improvement in incontinence and constipation. A ran-

dom effect model was used to aggregate the studies reporting

these outcomes, and heterogeneity was assessed.

Results Eight comparative studies, consisting of a total

of 467 patients (275 open and 192 laparoscopic), were

included. Analysis of the data suggested that there is no

significant difference in recurrence, incontinence and con-

stipation improvement between laparoscopic abdominal

rectopexy and open abdominal rectopexy. Considering non-

comparative trials, the event rate for recurrence was similar

in open and laparoscopic suture rectopexy studies and in

open and laparoscopic mesh rectopexy trials. Improvement

in constipation after the intervention was not statistically

significant except for open mesh repair; postoperative

improvement in incontinence was statistically significant

after laparoscopic procedures and open mesh rectopexy.

Conclusions Laparoscopic abdominal rectopexy is a safe

and feasible procedure, which may compare equally with

the open technique with regard to recurrence, incontinence

and constipation. However, large-scale randomized trials,

with comparative, strong methodology, are still needed to

identify outcome measures accurately.

Keywords Rectal prolapse � Rectopexy � Laparoscopy �
Resection � Meta-analysis

Introduction

Rectal prolapse, or procidentia, is defined as a protrusion of

the rectum beyond the anus [1–3]. Predisposing factors

include lax muscles of the pelvic floor and anal canal [4, 5],

abnormally deep pouch of Douglas [3–6], weakness of both

internal and external sphincters [5, 6], lack of normal

mesorectum and weakness of lateral ligaments [4].

The pathogenesis of complete rectal prolapse is there-

fore complex, with no clear treatment of choice. Regardless

of the therapy chosen, physical examination, defecatory

history, endoscopy, manometry and colonic transit studies

are essential for the correct management of the patients

[5–7].

The aim of surgical therapy is to correct the prolapse,

restore the continence and prevent constipation or impaired

evacuation with acceptable mortality and recurrence rates.

There are many procedures described for the treatment for

rectal prolapse, and these can be divided into abdominal

and perineal approaches. The perineal approaches have

been reserved for frail and elderly patients, given that

general anaesthesia and laparotomy can be avoided; in

contrast, the abdominal approaches are thought to provide a

more effective repair with lower recurrence rates [5].
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More recently, laparoscopic surgery has emerged as an

effective tool for the treatment for rectal prolapse because

no specimen is removed and no anastomosis is required.

Previous trials have suggested that laparoscopic surgery

has many short-term advantages over open surgery,

including less pain and scarring, shorter hospital stay and

faster recovery [8, 9]. Nevertheless, there are limited data

comparing long-term functional outcomes after open and

laparoscopic fixation or resection rectopexy.

The main goal of this study is to perform a meta-anal-

ysis of the literature on abdominal procedures to treat rectal

prolapse with a focus on long-term and functional out-

comes of abdominal repair techniques in terms of recur-

rence, faecal continence and constipation. A meta-analysis

of the long-term outcomes from the randomized and

non-randomized trials of laparoscopic versus open surgery

was performed. Furthermore, in contrast to other previ-

ous reviews and meta-analyses, our study included a

meta-analysis of non-comparative trials of abdominal

procedures, either open or laparoscopic, to evaluate post-

operative recurrence of prolapse and improvement in

incontinence and constipation after the operation.

Materials and methods

Study selection

A literature review was performed using the National

Library of Medicine’s PubMed database. All articles pub-

lished between 1972 and 2010, reporting on abdominal

rectopexy, were considered, including non-comparative

studies of suture and mesh rectopexy, with or without

resection, either open or laparoscopic, and trials comparing

open and laparoscopic abdominal approaches for full-

thickness rectal prolapse. The following search terms

were used: ‘‘rectal prolapse’’, ‘‘abdominal rectopexy’’,

‘‘abdominal surgery and rectal prolapse’’, ‘‘rectopexy and

comparative study’’, ‘‘rectal prolapse and comparative

study’’, ‘‘rectopexy and laparoscopy’’, ‘‘rectal prolapse and

laparoscopy’’, ‘‘laparoscopy versus open rectopexy’’.

Both non-comparative and comparative studies with

long-term data for laparoscopic and open abdominal rec-

topexy (suture and mesh rectopexy with or without resec-

tion) were reviewed and discussed. Analysis was

performed only on patients undergoing abdominal recto-

pexy for the treatment of rectal prolapse.

Data extraction

Two independent reviewers (FC and ED) performed the

search, reviewed the literature and extracted the following

data: first author, year of publication, study demographics,

study design, surgical technique, number of patients oper-

ated on, primary and secondary end points of the study,

long-term results (recurrence, incontinence, constipation)

and length of follow-up. The above-mentioned data were

tabulated, and a meta-analysis was performed.

Outcomes of interest

The meta-analysis was focused on long-term functional

outcomes of abdominal rectopexy both open and laparo-

scopic. Thus, the primary outcome evaluated was the

recurrence of rectal prolapse anytime during the follow-up

period, and the secondary outcomes were the improvement

in incontinence or constipation after operation. In most of

the studies analysed, faecal incontinence was assessed

using validated questionnaires (Parks score, Cleveland

Clinic incontinence score and Fecal Incontinence Severity

Index (FISI) score). Concerning improvement in consti-

pation, some authors used validated score systems, mainly

the Cleveland Clinic constipation score, while other

authors presented patient reported outcomes. It was possi-

ble to perform a meta-analysis of these outcomes consid-

ering the numbers and the methodology of data reported in

the studies.

Statistical analysis

Statistical analysis was performed using the Comprehen-

sive Meta-analysis software version 2.0 (Biostat, Engle-

wood, USA).

In the meta-analysis of trials comparing open and lap-

aroscopic abdominal rectopexy, the effect measures esti-

mated were odds ratio (OR) for dichotomous data and

weighted mean difference for continuous data, both with

95% confidence intervals (CI). Combined overall effect

measures were calculated considering random effect model

assumptions.

In a ‘‘fixed effect’’ model, it is assumed that there is no

heterogeneity in treatment effect between studies, whereas

in a ‘‘random effect’’ model, it is assumed that there is

variation between studies and the calculated OR has a more

conservative value. Although meta-analysis of randomized,

controlled trials is preferable, random effect models can be

used both to aggregate results of studies with different

methodology, focusing not only on the calculation of the

overall effect but also on the explanation of heterogeneity,

and to perform a sensitivity analysis. In surgical research,

meta-analysis using the random effect model is preferable

particularly because patients who are operated on in dif-

ferent centres have varying risk profiles and the selection

criteria for each surgical technique vary.

Statistical heterogeneity was assessed using the chi-

square Q statistic. Furthermore, visual evaluation of possible
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publication bias was performed by the use of funnel plots.

Results were considered statistically significant at P \ 0.05.

The Comprehensive Meta-analysis software can be used

to estimate means, proportions or rates in one group at one

point in time. In a second meta-analysis, we considered all

non-comparative studies regarding abdominal rectopexy

and estimated recurrence, incontinence improvement and

constipation improvement after the operation in patients

previously submitted to (1) open suture rectopexy, (2)

laparoscopic suture rectopexy, (3) open mesh rectopexy,

(4) laparoscopic mesh rectopexy, (5) open resection rec-

topexy and (6) laparoscopic resection rectopexy. Combined

overall effect measures were calculated for random effect

model assumptions and presented at 95% confidence

interval. Results were considered statistically significant at

P \ 0.05.

Results

Laparoscopic surgery versus open surgery

In the meta-analysis, both randomized and non-randomized

trials comparing open and laparoscopic rectopexy with a

follow-up longer than 16 months were included. Any tech-

nique for abdominal repair of rectal prolapse was considered,

i.e. resection and rectopexy with either suture or mesh.

Seventeen trials on open and laparoscopic rectopexy,

including more than 1,000 patients, were obtained from the

database. Eight comparative studies, published between

1997 and 2007, matched the inclusion criteria, comparing

laparoscopic and open rectopexy, with a follow-up longer

than 16 months.

The quality of the included studies was assessed in terms

of study design, allocation concealment and blinding of

participants, both investigators and observers, for ran-

domized trials, mean outcome measures, statistical exam-

ination and length of follow-up. These trials included three

retrospective, four prospective non-randomized and one

prospective randomized blinded study.

A total of 467 patients, 275 of whom (58.8%) underwent

open rectopexy and 192 (41.2%) laparoscopic rectopexy,

were included in the final analysis. The largest study was

based on 172 patients, the smallest on 18 patients. The year

the study was published, the number of patients and the

study design are shown in Table 1.

The following information about long-term results is

summarized in Table 1 [10–17]: incidence of recurrence,

improvement in incontinence and constipation improve-

ment after the intervention, and length of follow-up.

Figure 1a demonstrates the outcome of meta-analysis

for recurrence. All the studies except for Baker et al. [16]

and Salkeld et al. [17] reported the incidence of recurrence,

and there was significant heterogeneity among trials

(Q = 4.99, P \ 0.05).

The median follow-up time of the studies ranged from 16

to 49 months. Meta-analysis showed no significant differ-

ence in the recurrence rate between open rectopexy and

Table 1 Results of open versus laparoscopic approach

Trial Year Study type Type Pts N
Pts

Continence

improvement N
Constipation

improvement N
Recurrence

N (%)

Follow-up

(months)

Johnson et al. [10] 2007 Prosp NR OPEN 5 GD GD 1/5 17*

LPS 15 GD GD 0

Kariv et al. [11] 2006 Prosp NR OPEN 86 19/56 30/56 11/86 59**

LPS 86 17/56 20/56 15/86

Demirbas et al. [12] 2005 Prosp NR OPEN 17 3/11 411 0 36

LPS 23 2/13 7/13 0 16

Raftopoulos et al. [13] 2005 Retrospec OPEN 105 NS NS 9/105 49

LPS 11 NS NS 1/11

Solomon et al. [14] 2002 Prosp RB OPEN 19 1/19 23**

LPS 20 0

Boccasanta et al. [15] 1999 Prosp NR OPEN 13 NS 5/13 2/13 37*

LPS 10 1/10 1/10 26

Baker et al. [16] 1997 Retrospec OPEN 10 NS NS NS 27

LPS 8

Salkeld et al. [17] 2004 Retrospec OPEN 20 NS NS NS NS

Cohort LPS 19

NS not stated, Retrospec retrospective, Prosp prospective, NR not randomized, LPS laparoscopic, GD grouped data, RB randomized blinded

* Mean values; ** median values

Tech Coloproctol (2012) 16:37–53 39

123



laparoscopic rectopexy (OR, 0.934; 95% CI, 0.457–1.910;

Z value = -0.187; P = 0.852) using random effect model.

Figure 1b demonstrates the outcome of meta-analysis for

incontinence. Baker et al. [16], Boccasanta et al. [15] and

Salkeld et al. [17] did not report the incidence of patients

with improved continence after the intervention. Jonhson

[10] and Solomon [14] reported grouped data not suitable for

meta-analysis. The two remaining studies were compared

[11, 12]. There was no significant heterogeneity among

these studies (Q \ 1, P [ 0.05). The median follow-up of

the studies was 59 and 24 months. Meta-analysis showed

no statistical significant difference regarding incontinence

between open rectopexy and laparoscopic rectopexy (OR,

1.271; 95% CI, 0.607–2.659; Z value = 0.636; P = 0.525)

using random effect modelling.

Figure 1c demonstrates the outcome of meta-analysis

for constipation. Baker et al. [16] and Salkeld et al. [17] did

not report the incidence of patients with improved consti-

pation after the intervention. Jonhson [10] and Solomon

[14] reported grouped data not suitable for meta-analysis.

The three remaining studies were compared [11, 12, 15].

There was significant heterogeneity among trials (Q =

4.32, P \ 0.05). The median follow-up for the studies

ranged from 24 to 59 months. Meta-analysis showed

no statistical difference regarding constipation between

open and laparoscopic rectopexy (OR, 1.641; 95% CI,

0.547–4.926; Z value = 0.833; P = 0.377) using random

effect modelling.

Finally, although multiple studies have a small sample

size, graphic exploration of the results with funnel plots of

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit Z-Value p-Value

Boccasanta 1999 1,636 0,127 21,104 0,377 0,706
Solomon 2002 3,324 0,127 86,748 0,722 0,470
Raftopoulos 2005 0,938 0,107 8,180 -0,058 0,953
Kariv, 2006 0,694 0,299 1,613 -0,849 0,396
Johnson 2007 10,333 0,356 299,965 1,359 0,174

0,934 0,457 1,910 -0,187 0,852

0,01 0,1 1 10 100

Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit Z-Value p-Value

Demirbas, 2005 2,063 0,277 15,357 0,707 0,480

Kariv 2006 1,178 0,533 2,606 0,404 0,686

1,271 0,607 2,659 0,636 0,525

0,01 0,1 1 10 100

Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit Z-Value p-Value

Boccasanta 1999 5,625 0,537 58,909 1,441 0,150

Demirbas, 2005 0,490 0,095 2,532 -0,852 0,394

Kariv 2006 2,077 0,973 4,432 1,890 0,059

1,641 0,547 4,926 0,883 0,377

0,01 0,1 1 10 100
Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 1 a Meta-analysis of

studies comparing open and

laparoscopic approach. Forest

plot of recurrence. Random

model. Salkeld et al. [17] and

Baker et al. [16] have been

excluded because of lack of

data. b Meta-analysis of studies

comparing open and

laparoscopic approach. Forest

plot of incontinence Random

model. Salkeld et al. [17],

Bakeret al. [16] and Boccasanta

et al. [15] have been excluded

because of lack of data. Johnson

et al. [10] and Solomon et al.

[14] reported data in a way not

suitable for meta-analysis.

c Meta-analysis of studies

comparing open and

laparoscopic approach. Forest

plot of constipation. Random

model. Salkeld et al. [17], Baker

et al. [6] and Raftopoulos et al.

[13] have been excluded

because of lack of data. Johnson

et al. [10] and Solomon et al.

[14] reported data in a way not

suitable for meta-analysis
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the primary and secondary outcomes did not demonstrate

any evidence of publication bias.

Open rectopexy

To analyse the series of patients who underwent open

rectopexy, we used two subgroups: patients who had suture

rectopexy and those who had mesh rectopexy (either pos-

terior or ventral mesh repair).

Suture rectopexy

Table 2 [18–23] lists 6 series published between 1983 and

2009. In each series, more than 10 patients underwent

suture rectopexy and follow-up was longer than 16 months.

The 6 studies contained a total of 276 patients; the largest

was based on 70 patients, and the smallest on 24 patients.

Follow-up ranged from 48 weeks to 144 months.

Recurrence rate ranged from 0 to 9%. Figure 2a shows

the outcome of quantitative analysis for recurrence using

random effect modelling: event rate, 0.057; 95% CI,

0.034–0.097; Z value = -9.753; P \ 0.001.

The rate of postoperative improvement in incontinence

ranged from 15 to 81%, and the rate of improvement in

constipation after the operation ranged between 30 and 83%.

Graf et al. [20] reported worsening of continence and con-

stipation in 12 and 27% of patients, respectively. Novell et al.

[10] reported worsening of evacuation in 31% of patients.

Figure 2b shows the outcome of quantitative analysis

for incontinence using random effect modelling. Most

studies reported an improvement in incontinence, but the

data were not statistically significant (event rate, 0.556;

95% CI, 0.304–0.781; Z value = 0.418; P = 0.676).

The effect of rectopexy on constipation was variable;

accordingly, on quantitative analysis, the improvement

in constipation after the operation was not statistically

significant (event rate, 0.322; 95% CI, 0.047–0.821;

Z value = -0.643; P = 0.520) (Fig. 2c).

Mesh rectopexy

Table 3 [7, 19, 24–36] lists 15 studies published between

1972 and 2000. In each series, more than 10 patients

underwent mesh rectopexy, with a follow-up longer than

16 months. The 15 studies contained a total of 1155

patients; the largest was based on 150 patients, and the

smallest on 18 patients. Follow-up ranged from 24 to

83 months.

After rectal mobilization, a mesh was inserted between

the sacrum and the rectum and fixed to the sacral prom-

ontory and lateral rectal wall in 9 trials (posterior

approach). In 6 studies, the Ripstein technique was used:

the mesh was placed anterior to the rectum and fixed to the

sacral promontory.

The recurrence rate ranged from 0 to 11%. Specifically,

recurrence ranged from 0 to 6.4% in the posterior mesh

series and from 0 to 11% in the Ripstein group. Figure 3a

shows the outcome of quantitative analysis for recurrence

using the random effect model: event rate, 0.045; 95% CI,

0.032–0.064; Z value = -16.579; P \ 0.001.

The rate of postoperative improvement in incontinence

ranged from 3 to 78%, and the rate of improvement in

constipation after the operation ranged from 0 to 69%.

Schultz et al. [34] reported worsening of incontinence and

constipation in 10 and 8% of patients, respectively. Novell

et al. [19], Holmstrom et al. [28] and Launer et al. [27]

reported worsening of constipation in 48, 17 and 10%,

respectively, in the absence of improved evacuation in any

patient.

Figure 3b shows the outcome of quantitative analysis

for incontinence using the random effect model. There

was a significant improvement in incontinence after the

operation (event rate, 0.356; 95% CI, 0.244–0.488;

Z value = -2.136; P = 0.0333).

Figure 3c shows the outcome of quantitative analysis

for constipation using the random effect model with a

statistically significant improvement in constipation after

Table 2 Results of suture rectopexy: open approach

Authors Year N Pts Procedure Continence

improvement %

Constipation

improvement %

Recurrence % Follow-up

Carter [18] 1983 32 SR NS NS 1 (3) 144

Novell et al. [19] 1994 32 SR 15 31 worsening 1 (3) 47

Graf et al. [20] 1996 53 SR 36

12 worsening

30

27 worsening

5 (9) 97

Khanna et al. [21] 1996 65 SR 75 83 0 65

Briel et al. [22] 1997 24 SR 67 NS 0 67

Liyanage et al. [23] 2009 81 (70) SR ? resection 81 5 (7) 2–47*

N Pts number of patients, SR suture rectopexy, NS not stated

* Weeks
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mesh repair (event rate, 0.133; 95% CI, 0.060–0.269;

Z value = -4.207; P \ 0.001).

Laparoscopic rectopexy

Since its introduction, laparoscopic rectopexy gained rap-

idly in popularity given that it is simple and easy to per-

form and has several short-term advantages, i.e. reduced

postoperative pain, a shorter hospital stay and shorter

convalescence period.

In order to perform a meta-analysis of the long-term

functional results reported from the clinical series, we

divided patients who underwent laparoscopic rectopexy

into two subgroups: patients who had suture rectopexy and

those who had mesh rectopexy.

Suture rectopexy

Table 4 [37–43] lists 7 studies, published between 1999

and 2007, which were conducted on patients who

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

carteri 1983 0,031 0,004 0,191 -3,380 0,001
novell 1994 0,031 0,004 0,191 -3,380 0,001
graf 1996 0,094 0,040 0,207 -4,813 0,000
khanna 1996 0,008 0,000 0,110 -3,434 0,001
briel 1997 0,020 0,001 0,251 -2,724 0,006
llyanage 2009 0,062 0,026 0,140 -5,894 0,000

0,057 0,034 0,097 -9,753 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Novell, 1994 0,150 0,063 0,318 -3,504 0,000
Graf, 1996 0,360 0,243 0,496 -2,011 0,044
Khanna, 1996 0,750 0,631 0,840 3,835 0,000
Briel, 1997 0,670 0,464 0,826 1,631 0,103
Llyanage, 2009 0,810 0,710 0,881 5,120 0,000

0,556 0,304 0,781 0,418 0,676

-1,00 -0,50 0,00 0,50 1,00

Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Novell 1994 0,015 0,001 0,201 -2,929 0,003

Graf 1996 0,300 0,192 0,435 -2,827 0,005

Khanna 1996 0,830 0,719 0,903 4,802 0,000

0,322 0,047 0,821 -0,643 0,520

-1,00 -0,50 0,00 0,50 1,00

Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 2 a Forest plot for

recurrence after open suture

rectopexy. b Forest plot of

improvement in incontinence

after open suture rectopexy.

Random model. Carter [18]

excluded because of data not

suitable for the meta-analysis.

c Forest plot of improvement in

constipation after open suture

rectopexy. Random model.

Carteri and Llyange excluded

from meta-analysis because of

data not reported
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underwent laparoscopic suture rectopexy with a follow-up

longer than 16 months. The 7 studies contained a total of

180 patients; the largest was based on 72 patients, and the

smallest on 4 patients. Follow-up ranged from 24 to

48 months [37–43].

The recurrence rate ranged from 0 to 7%. Benoist et al.

[41] and Heah et al. [40] did not report recurrence data.

Figure 4a shows the outcome of quantitative analysis for

recurrence using the random effect model: event rate,

0.068; 95% CI, 0.030–0.149; Z value = -5.878;

P \ 0.001.

The rate of postoperative improvement in incontinence

ranged from 50 to 82%. Kessler et al. [37], Wang et al. [42]

and Hsu et al. [43] did not report data on recurrence. The

rates of improvement in constipation after the operation

ranged from 0 to 69%. Kessler et al. [37] and Wang et al.

[42] did not report data on constipation. Hsu [43] reported

postoperative development of constipation in one case.

Benoist et al. [41] reported worsening of constipation in

11% of patients.

Figure 4b shows the outcome of quantitative analysis

for incontinence using the random effect model: there was

significant improvement in incontinence after the operation

(event rate, 0.668; 95% CI, 0.518–0.791; Z value = 2.182;

P = 0.029).

Figure 4c illustrates the outcome of quantitative analysis

for constipation using the random effect model with no

statistically significant improvement in constipation after

suture rectopexy (event rate, 0.309; 95% CI, 0.084–0.687;

Z value = -0.990; P = 0.322).

Mesh rectopexy

The use of meshes in laparoscopic rectopexy has been

introduced in recent years. Table 5 [41, 44–55] shows 13

studies published between 1999 and 2008 with more than

10 patients who underwent mesh rectopexy, with a follow-

up longer than 16 months. The 13 studies contained a total

of 607 patients; the largest was based on 109 patients, and

the smallest on 14 patients. Follow-up ranged from 18 to

106 months.

After rectal mobilization, the mesh was inserted

between the sacrum and the rectum and fixed to sacral

promontory and lateral rectal wall in 3 studies (posterior

approach). In 10 studies, ventral mesh rectopexy was

performed.

The recurrence rate ranged from 0 to 7.14%. Recurrence

was not reported in one posterior mesh study [41], and

recurrence rates were 0 and 3.4% [44, 45] in the other two

posterior mesh series. Regarding ventral mesh rectopexy,

recurrence ranged from 0 to 7.14% [46, 55].

In most studies, particularly those by European authors,

ventral mesh rectopexy was performed using the Orr

Loygue technique. Surgical procedures that involve

extensive mobilization and mesh fixation are likely to

correct prolapse and minimize recurrences. Postoperative

constipation is the most common side effect after mesh

rectopexy and is reported in up to 50% of patients. Several

authors found that the preservation of lateral ligaments of

the rectum significantly reduced the risk of postoperative

constipation. The Orr Loygue technique with preservation

Table 3 Results of mesh rectopexy: open approach

Authors Year N Pts Procedure Continence

improvement %

Constipation

improvement %

Recurrence

N (%)

Follow-up

(months)

Penfold and Hawley [24] 1972 101 Post mesh 22 NS 3 (2, 97) 48

Morgan et al. [25] 1972 150 Post mesh 42 58 3 (2) 36

Notaras [26] 1973 19 Post mesh NS NS 0 84

Launer et al. [27] 1982 54 Ripstein 41 0 (10 worsening) 6 (11, 1) 64

Holmstrom et al. [28] 1986 108 Ripstein 37 0 (17 worsening) 4 (3, 7) 83

Roberts et al. [29] 1988 135 Ripstein 78 69 13 (9, 6) 41

Novell et al. [19] 1994 31 Post mesh 3 0 (48 worsening) 2 (6, 4) 47

Keighley and Shouler [30] 1984 100 Post mesh 64 NS 0 24

Tjandra et al. [31] 1993 142 Ripstein 18 0 10/142 50

Galili and Rabau [32] 1997 37 Post mesh NS NS 1 (2, 7) 44

Yakut et al. [7] 1998 48 Post mesh NS 0 0 38

Aitola et al. [33] 1999 96 Post mesh 26 24 6 (6, 2) 78

Schultz et al. [34] 2000 69 Ripstein 20

(10 worsening)

37

(8 worsening)

1 (1, 4) 82

Mollen et al. [35] 2000 18 Post mesh NS 0 0 42

Winde et al. [36] 1993 47 Ripstein-Corman 23 17 0 51

Post posterior, NS not stated
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Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Penfold 1972 0,030 0,010 0,088 -5,948 0,000
Morgan 1972 0,020 0,006 0,060 -6,673 0,000
Notaras 1973 0,025 0,002 0,298 -2,558 0,011
Launer 1982 0,039 0,018 0,084 -7,697 0,000
Keighley 1984 0,005 0,000 0,074 -3,741 0,000
Holmstrom 1986 0,037 0,014 0,095 -6,394 0,000
Roberts 1988 0,096 0,057 0,159 -7,675 0,000
Winde 1993 0,025 0,002 0,298 -2,558 0,011
Tjandra 1993 0,070 0,038 0,126 -7,867 0,000
Novell 1994 0,065 0,016 0,224 -3,658 0,000
Galili 1997 0,027 0,004 0,168 -3,535 0,000
Yakut 1998 0,010 0,001 0,143 -3,218 0,001
Aitola 1999 0,063 0,028 0,132 -6,423 0,000
Schultz 2000 0,014 0,002 0,096 -4,189 0,000
Mollen 2000 0,026 0,002 0,310 -2,519 0,012

0,045 0,032 0,064 -16,579 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Penfold 1972 0,220 0,150 0,311 -5,269 0,000
Morgan 1972 0,420 0,344 0,500 -1,951 0,051
Launer 1982 0,410 0,288 0,544 -1,315 0,188
Keighley 1984 0,640 0,542 0,728 2,762 0,006
Holmstrom 1986 0,370 0,284 0,465 -2,670 0,008
Roberts 1988 0,780 0,702 0,842 6,092 0,000
Winde 1993 0,230 0,132 0,371 -3,486 0,000
Tjandra 1993 0,180 0,125 0,252 -6,942 0,000
Novell 1994 0,300 0,166 0,480 -2,162 0,031
Aitola 1999 0,260 0,182 0,357 -4,495 0,000
Schultz 2000 0,200 0,122 0,311 -4,606 0,000

0,356 0,244 0,488 -2,136 0,033

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Morgan 1972 0,580 0,500 0,656 1,951 0,051
Launer 1982 0,009 0,001 0,129 -3,302 0,001
Holdstrom 1986 0,005 0,000 0,069 -3,795 0,000
Roberts 1988 0,690 0,607 0,762 4,300 0,000
Winde 1993 0,170 0,087 0,305 -4,083 0,000
Tjandra 1993 0,003 0,000 0,053 -3,990 0,000
Novell 1994 0,016 0,001 0,206 -2,907 0,004
Yakut 1998 0,010 0,001 0,143 -3,218 0,001
Aitola 1999 0,240 0,165 0,335 -4,823 0,000
Schultz 2000 0,370 0,265 0,489 -2,134 0,033
Mollen 2000 0,026 0,002 0,310 -2,519 0,012

0,133 0,060 0,269 -4,207 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 3 a Forest plot of

recurrence after open mesh

rectopexy (posterior mesh

rectopexy and Ripstein

procedure). Random model.

b Forest plot of improvement in

incontinence after open mesh

rectopexy (posterior mesh

rectopexy and Ripstein

procedure). Random model.

Notaras [26], Galili and Rabau

[32] and Yakut et al. [7] have

been excluded because of lack

of data. c Forest plot of

improvement in constipation

after open mesh rectopexy

(posterior mesh rectopexy and

Ripstein procedure). Random

model. Penfold and Hawley

[24], Notaras [26], Keighley and

Shouler [30] and Galili and

Rabau [32] have been excluded

because of lack of data
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of the rectal lateral ligaments for the best possible preser-

vation of rectal and urogenital innervation has been used

extensively in France and the rest of Europe.

Figure 5a illustrates the outcome of quantitative analysis

for recurrence using the random effect model: event rate,

0.033; 95% CI, 0.021–0.052; Z value = -14.420;

P \ 0.001.

The rate of postoperative improvement in incontinence

ranged from 27 to 90%, and the rate of improvement in

constipation after the operation ranged from 0 to 84%.

Lechaux et al. [46] reported worsening of incontinence

and constipation in 27 and 4% of patients, respectively.

Douard et al. [47] and Marchal et al. [51] reported wors-

ening of constipation in 52 and 58% of patients, respec-

tively, after ventral mesh repair. Himpens et al. [44] and

Benoist et al. [41] reported worsening of constipation in

38 and 21% of patients, respectively, after posterior mesh

repair [41, 44].

Figure 5b shows the outcome of quantitative analysis

for incontinence using the random effect model. There was

significant improvement in incontinence after the operation

(event rate, 0.765; 95% CI, 0.586–0.882; Z value = 2,779;

P = 0.005).

Figure 5c illustrates the outcome of quantitative analysis

for constipation using the random effect model with no

statistically significant improvement in constipation after

mesh repair (event rate, 0.347; 95% CI, 0.185–0.555;

Z value = -1.450; P 0.147).

Rectopexy plus resection

The addition of sigmoid resection to rectopexy (the Fryk-

man-Goldberg procedure) combines the advantages of

rectal mobilization, sigmoid resection and rectal fixation.

Most series used resection plus suture rectopexy. Few

authors performed resection plus posterior mesh rectopexy.

In order to perform a meta-analysis of the long-term

functional results reported by the authors, we divided

patients into two subgroups: patients who underwent open

resection rectopexy and those who underwent laparoscopic

resection rectopexy.

Open resection rectopexy

Table 6 [7, 31, 56–60] lists 7 studies published between

1985 and 1999 with 10 patients or more who underwent

resection rectopexy with a follow-up longer than

16 months. The 7 studies contained a total of 393 patients;

the largest was based on 176 patients, and the smallest on

10 patients. Follow-up ranged from 17 to 98 months.

The recurrence rate ranged from 0 to 8.3%. Figure 6a

shows the outcome of quantitative analysis for recurrence

using the random effect model (event rate, 0.049; 95% CI,

0.030–0.078; Z value = -11.720; P \ 0.001).

The rate of postoperative improvement in incontinence

ranged from 11 to 90%, and the rate of improvement in

constipation after the operation ranged from 18 to 56%. No

worsening of incontinence or constipation was described

after the intervention.

Figure 6b illustrates the outcome of quantitative analy-

sis for incontinence using the random effect model. Most

studies reported an improvement in incontinence, but it was

not statistically significant (event rate, 0.638; 95% CI,

0.428–0.805; Z value = 1.297; P = 0.195).

Figure 6c shows the outcome of quantitative analysis for

constipation using the random effect model. Although most

trials reported an improvement in constipation, it was

not statistically significant (event rate, 0.419; 95% CI,

0.275–0.578; Z value = -1; P = 0.317).

Laparoscopic resection rectopexy

Table 7 [12, 38, 46, 61–63] shows 6 studies published

between 1998 and 2005 with 10 patients or more who

underwent resection rectopexy, with a follow-up longer

than 12 months. The 6 studies contained a total of 244

Table 4 Results of suture rectopexy: laparoscopic approach

Authors N Pts Procedure Continence

improvement %

Constipation

improvement %

Recurrence

N (%)

Follow-up

(months)

Kessler et al. [37] 32 SR NS NS 2 (6) 48

Bruch et al. [38] 72 SR 64 76 0 24

Kellokumpu et al. [39] 17 SR 82 70 2 (7) 24

Heah et al. [40] 25 SR 50 11 worsening NS NS

Benoist et al. [41] 18 SR 77 NS 0 67

Wang et al. [42] 4 SR 0 0 0 2–36

Hsu et al. [43] 12 – 0 0* 0 32

SR suture rectopexy, N Pts number of patients, NS not stated

* Obstructive defecation syndrome in 1 patient
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patients; the largest was based on 124 patients, and the

smallest on 10 patients. Follow-up ranged from 12 to

36 months.

No recurrence was reported by the authors except for

Xynos et al. [62] and Rose et al. [63] who did not report

information about recurrence. Figure 7a shows the out-

come of quantitative analysis for recurrence using the

random effect model (event rate, 0.022; 95% CI,

0.004–0.102; Z value = -4.595; P \ 0.001).

The rate of postoperative improvement in incontinence

ranged from 38 to 100%, and the rate of improvement in

constipation after the operation ranged from 8 to 76%.

Lechaux et al. [46] reported worsening of continence and

constipation in 8% of patients.

Figure 7b illustrates the outcome of quantitative analy-

sis for incontinence using the random effect model. There

was significant improvement in incontinence after the

operation (event rate, 0.691; 95% CI, 0.515–0.824;

Z value = 2.124; P = 0.034).

Figure 7c shows the outcome of quantitative analysis for

constipation using the random effect model. There was no

significant improvement in constipation after the operation

(event rate, 0.630; 95% CI, 0.402–0.811; Z value = 1.122;

P = 0.262).

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Kessler, 1999 0,063 0,016 0,218 -3,708 0,000
Bruch, 1999 0,015 0,001 0,201 -2,929 0,003
Kellokumpu, 2000 0,118 0,030 0,368 -2,677 0,007
Wang, 2007 0,100 0,006 0,674 -1,474 0,140
Hsu, 2007 0,038 0,002 0,403 -2,232 0,026

0,068 0,030 0,149 -5,878 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Bruch 1999 0,640 0,463 0,785 1,562 0,118
Kellokumpu, 2000 0,820 0,569 0,940 2,402 0,016
Heah, 2000 0,500 0,313 0,687 0,000 1,000
Benoist, 2001 0,770 0,528 0,909 2,157 0,031

0,668 0,518 0,791 2,182 0,029

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Bruch 1999 0,760 0,585 0,877 2,785 0,005
Kellokumpu 2000 0,700 0,453 0,868 1,601 0,109
Heah, 2000 0,140 0,050 0,335 -3,149 0,002
Benoist, 2001 0,110 0,027 0,351 -2,775 0,006
Hsu, 2007 0,038 0,002 0,403 -2,232 0,026

0,309 0,084 0,687 -0,990 0,322

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 4 a Forest plot of

recurrence after laparoscopic

suture rectopexy (random

model). Heah et al. [40] and

Benoist et al. [41] excluded

because data not suitable for

meta-analysis. b Forest plot of

the improvement in

incontinence after laparoscopic

suture rectopexy. Random

model. Wang and Hsu have

been excluded because of lack

of data, and Kessler has been

excluded because of data not

suitable for meta-analysis.

c Forest plot of improvement in

constipation after laparoscopic

suture rectopexy. Random

model. Wang et al. [42], Kessler

et al. [37] excluded form the

meta-analysis because of not

reported data
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Discussion

The management of rectal prolapse is still a challenge with

no clear predominant treatment of choice. Although short-

term results are in favour of laparoscopic surgery, few

comparisons have been made of the long-term functional

results of laparoscopic and open surgery or different sur-

gical techniques.

In this large study, in contrast to previous meta analyses,

a meta-analysis of the long-term functional outcomes of

open and laparoscopic procedures for treating rectal pro-

lapse was performed, taking into consideration both com-

parative and non-comparative trials and only mid- and

long-term follow-up (longer than 16 months). Besides, we

analysed the functional outcomes of each rectopexy tech-

nique whether open or laparoscopic: suture, mesh recto-

pexy and rectopexy associated with resection.

Recurrence after surgery for rectal prolapse is a key

measure of successful long-term outcome [11].

The rate of recurrence varies in the literature according

to the type of repair, the length of follow-up and the def-

inition of relapse [64, 65]. Most studies showed that the

recurrence rates for rectal prolapse after either laparoscopic

or open surgery are lower than 10% [11]. Our meta-anal-

ysis of studies comparing open and laparoscopic proce-

dures showed no statistically significant difference in

recurrence between the two approaches (P = 0.852).

Similarly, considering non-comparative trials, the event

rate for recurrence after open and laparoscopic suture

rectopexies was comparable as was that after open and

laparoscopic mesh procedures.

Moreover, the event rate for recurrence after laparo-

scopic resection rectopexy was slightly lower than that

after open resection rectopexy (ER 0.022 vs. 0.049). These

data may be subject to bias considering the number of

laparoscopic patients (244 laparoscopic vs. 393 open

resection rectopexy) as well as the more recent data of

laparoscopic studies and thus the better surgical technique

of laparoscopic procedure itself in terms of rectal mobili-

zation, type of mesh used and mesh fixation.

In all the trials analysed, synthetic meshes were used

(Prolene, Goretex, Marlex, Nylon meshes). To date, we

have no data about long-term outcomes and recurrence

after procedures using biologic meshes.

Table 5 Results of mesh rectopexy: laparoscopic approach

Authors Year Procedure N
Pts

Continence

improvement %

Constipation

improvement %

Recurrence

N (%)

Follow-up

(months)

Himpens et al. [44] 1999 Post mesh 37 92 0

(38 worsening)

0 26

Zittel et al. [45] 2000 Post mesh 29 76 0 1 (3, 4) 22

Benoist et al. [41] 2001 Post mesh 14 10 0

(21 worsening)

NS 47

Lechaux et al. [46] 2005 Orr-Loygue 35 27

(4 worsening)

19

(27 worsening)

2 (5, 7) 36

(7–77**)

Douard et al. [47] 2003 Orr-Loygue 31 96 26

(54 worsening)

0 28

(13–57**)

D’Hoore et al. [48] 2004 Ventral mesh 42 90 84 2 (4, 7) 61

(29–98**)

Slawik et al. [49] 2007 Ventral mesh 80 91 80 0 54

D’Hoore and Penninckx [50] 2006 Ventral mesh 109 NS NS 3 (2, 75) NS

Marchal et al. [51] 2005 Orr-Loygue 49 73 33

(58 worsening)

2 (4, 08) 106

(14–276**)

Portier et al. [52] 2006 Orr-Loygue 73 62, 5� 54� 3 (4, 1) 27, 5

(6–84**)

Vanden Esschert et al. [53] 2008 Ventral mesh 17 * * 0 38

Cristaldi et al. [54] 2007 Ventral mesh 63 90 78 1 (1, 6) 18

(3–36**)

Marceau et al. [55] 2005 Orr-Loygue 28 * * 2 (7, 1) 34

(5–82**)

N Pts number of patients, NS not stated

* Grouped data; ** range; � patients cured
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Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Himpens 1999 0,013 0,001 0,178 -3,033 0,002
Zittel 2000 0,034 0,005 0,208 -3,274 0,001
Douard 2003 0,016 0,001 0,206 -2,907 0,004
Lechaux 2005 0,057 0,014 0,202 -3,850 0,000
D'Hoore 2004 0,028 0,009 0,082 -6,089 0,000
Marchal 2005 0,041 0,010 0,149 -4,373 0,000
Marceau 2005 0,071 0,018 0,245 -3,495 0,000
Portier 2006 0,041 0,013 0,120 -5,342 0,000
D'Hoore 2006 0,028 0,009 0,082 -6,089 0,000
Slawik 2007 0,006 0,000 0,091 -3,582 0,000
Cristaldi 2007 0,016 0,002 0,104 -4,094 0,000
van Den Esschert  2008 0,028 0,002 0,322 -2,479 0,013

0,033 0,021 0,052 -14,420 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Himpens 1999 0,920 0,778 0,974 4,030 0,000
Zittel 2000 0,760 0,575 0,881 2,651 0,008
Benoist 2001 0,100 0,019 0,389 -2,466 0,014
Douard 2003 0,960 0,799 0,993 3,467 0,001
Lechaux 2004 0,270 0,164 0,412 -3,059 0,002
D'Hoore 2004 0,900 0,767 0,961 4,272 0,000
Marchal 2005 0,730 0,590 0,836 3,091 0,002
Portier 2006 0,625 0,509 0,728 2,113 0,035
Slawik 2007 0,910 0,825 0,956 5,922 0,000
Cristaldi 2007 0,900 0,798 0,953 5,232 0,000

0,765 0,586 0,882 2,779 0,005

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Himpens 1999 0,013 0,001 0,178 -3,033 0,002
Zittel 2000 0,017 0,001 0,217 -2,859 0,004
Benoist 2001 0,033 0,002 0,366 -2,341 0,019
Douard 2003 0,260 0,136 0,439 -2,554 0,011
Lechaux 2004 0,190 0,102 0,325 -3,941 0,000
D'Hoore 2004 0,840 0,697 0,923 3,940 0,000
Marchal 2005 0,330 0,214 0,472 -2,331 0,020
Marceau 2005 0,153 0,061 0,336 -3,260 0,001
Portier 2006 0,540 0,426 0,650 0,683 0,495
Slawik 2007 0,800 0,698 0,874 4,960 0,000
Cristaldi 2007 0,780 0,661 0,866 4,161 0,000

0,347 0,185 0,555 -1,450 0,147

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 5 a Forest plot of

recurrence after laparoscopic

mesh rectopexy (posterior mesh

rectopexy and ventral mesh

rectopexy). Random model.

b Forest plot of improvement in

incontinence after laparoscopic

mesh rectopexy (posterior mesh

rectopexy and ventral mesh

rectopexy). Random model.

D’Hoore and Penninckx [50]

was excluded because of lack of

data. Esschert et al. [53] and

Marceau et al. [55] reported

data not suitable for meta-

analysis. c Forest plot of

improvement in constipation

after laparoscopic mesh

rectopexy. Random model.

D’Hoore and Penninckx [50]

was excluded because of lack of

data. van den Esschert reported

grouped data not suitable for

meta-analysis
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Constipation is a major functional problem for patients

with rectal prolapse, with conflicting results both for open

and for laparoscopic procedures [65]. The only theme that

seems clear from the literature is that postoperative con-

stipation after rectopexy is not completely understood, and

previous comparisons between laparoscopic and open

surgery failed to reveal significant long-term functional

differences between the two groups [11, 65–67].

Actually, constipation may be obstructive (bowel

intussusception into the rectum, enterocele, puborectalis

dissynergia) or secondary to colonic dysmotility [11].

Besides, postoperative constipation may be due to colonic

dysmotility [11], denervation, division of the lateral rectal

ligaments and sigmoid kinking secondary to rectal mobi-

lization [11, 65]. Accordingly, Nelson and coworkers in a

recent Cochrane review on 12 trials and 380 patients

reported that division, rather than preservation, of the lat-

eral ligaments was associated with less recurrent prolapse

but a higher rate of postoperative constipation [67]. Fur-

thermore, rectal resection was associated with rectopexy

according to the theory that the removal of the redundant

sigmoid colon could result in less kinking at the rectosig-

moid angle and thus improvement in transit into the rectum

[11]. Other advantages include avoiding torsion or volvulus

of the redundant sigmoid colon and achieving a straighter

course and less mobility of the left colon [66].

Nonetheless, in literature, the addition of sigmoid

resection is associated with variable results in terms of

postoperative constipation [65]. The procedure seems well

suited to patients with a long redundant sigmoid and a long

history of constipation [66].

In our quantitative analysis, most resection rectopexy

studies reported an improvement in constipation after the

operation. However, it was not statistically significant

either for open (P = 0.317) or for laparoscopic procedures

(P = 0.212).

Furthermore, although the analysis showed a statistically

significant improvement in constipation after open mesh

repair (P \ 0.001), several authors reported a noteworthy

worsening of evacuation [19, 27, 28, 34]. This heteroge-

neity can be explained considering the differences in

technique that can have a significant effect on function:

degree and type of rectal mobilization (lateral dissection

and anterior dissection).

Besides this, according to previous meta-analyses

[67, 68], our quantitative analysis of studies comparing

laparoscopic and open surgery failed to reveal significant

differences in constipation between the two groups

(P = 0.377).

Different mechanisms of faecal incontinence in patients

with rectal prolapse have been suggested: pudendal nerve

neuropathy, direct sphincter trauma from the rectal intus-

susception, chronic stimulation of the rectoanal inhibitory

reflex and impaired rectal sensation [11]. Continence is

restored after surgery in a high percentage of patients with

rectal prolapse [66]. In our quantitative analysis, most of

the studies reported an improvement in incontinence after

the operation that was statistically significant after lapa-

roscopic surgery and open mesh rectopexies. Finally,

according to previous results [67, 68], no difference was

found in continence in the meta-analysis of trials compar-

ing open and laparoscopic surgery. The exact mechanism

of continence restitution has not been firmly established.

Suggested mechanisms include restoration of internal anal

sphincter function, improved rectal compliance and ano-

rectal sensation and the effect of postoperative constipation

that protects patients from incontinence.

The present large meta-analysis includes several limi-

tations. First of all, there was a significant clinical and

statistical heterogeneity in the studies, and the heteroge-

neity of study objectives, study design and outcomes made

the analysis difficult. Many review objectives were covered

by only one or two studies with small numbers of partici-

pants. Clinical variations included surgical skills of the

surgeons involved, patients’ demographic characteristics,

baseline characteristics and differences in bowel prepara-

tion. An important limitation of this study is that it does not

attempt to evaluate the different laparoscopic surgical

Table 6 Results of rectopexy plus resection: open approach

Authors Year N Pts Procedure

open

Continence

improvement %

Constipation

improvement %

Recurrence

N (%)

Follow-up

(months)

Watts et al. [56] 1985 80 SR ? Res 78 NS 2 (2, 5) 48

Tjandra et al. [31] 1993 18 SR ? Res 11 56 NS 50

Deen et al. [57] 1994 10 SR ? Res 90 NS 0 17

Huber et al. [58] 1995 42 SR ? Res 44 18 0 54

Yakut et al. [7] 1998 19 SR ? Res NS NS 0 38

Kim et al. [59] 1999 176 SR ? Res 55 42 9 98

Husa et al. [60] 1988 48 SR ? Res 90 56 4 (8, 3) 51, 6

SR suture rectopexy, Res resection, N Pts number of patients, NS not stated
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techniques and methods for reducing the prolapse itself.

Furthermore, most comparative trials were non-random-

ized and therefore have inherent weaknesses. There is also

a possibility of observer bias due to the differences in

patient management and follow-up measures.

Furthermore, to date, we have no data regarding the use

of new tools such as biomeshes instead of synthetic

materials in order to improve tissue integration and

functional outcomes. In the future, robotic surgery could

improve rectal mobilization and make mesh fixation with

stitches easier to perform, thus improving functional

outcome.

Nevertheless, our results are in line with previous

reviews, add weight to the meta-analyses from 2005, 2009

and the Cochrane review [67–69] and indicate that good

long-term results can be achieved with laparoscopic

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Watts 1985 0,025 0,006 0,094 -5,116 0,000
Husa 1988 0,083 0,032 0,202 -4,592 0,000
Deen 1994 0,045 0,003 0,448 -2,103 0,035
Huber 1995 0,012 0,001 0,160 -3,123 0,002
Yakut 1998 0,025 0,002 0,298 -2,558 0,011
Kim 1999 0,051 0,027 0,095 -8,535 0,000

0,049 0,030 0,078 -11,720 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Watts 1985 0,780 0,676 0,857 4,689 0,000
Husa 1988 0,906 0,785 0,962 4,581 0,000
Tjandra 1993 0,110 0,027 0,351 -2,775 0,006
Deen 1994 0,900 0,533 0,986 2,084 0,037
Huber 1995 0,440 0,299 0,591 -0,776 0,438
Kim 1999 0,550 0,476 0,622 1,324 0,185

0,638 0,428 0,805 1,297 0,195

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Husa 1988 0,560 0,419 0,692 0,829 0,407
Tjandra 1993 0,560 0,334 0,763 0,508 0,612
Huber 1995 0,180 0,091 0,325 -3,775 0,000
Kim 1999 0,420 0,349 0,494 -2,113 0,035

0,419 0,275 0,578 -1,000 0,317

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 6 a Forest plot of

recurrence after open suture

rectopexy plus resection.

Random model. Tjandra et al.

[31] has been excluded because

of lack of data. b Forest plot of

improvement in incontinence

after open suture rectopexy plus

resection. Random model.

Yakut et al. [7] was excluded

because of lack of data. c Forest

plot of improvement in

constipation after suture

rectopexy plus resection.

Random model. Watts et al.

[56], Deen et al. [57] and Yakut

et al. [7] were excluded because

of lack of data
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Table 7 Results of rectopexy plus resection: laparoscopic approach

Authors Year N Pts Procedure Continence

improvement %

Constipation

improvement %

Recurrence

N (%)

Follow-up

Stevenson et al. [61] 1998 34 SR ? Res 70 64 0 18

Xynos et al. [62] 1999 10 SR ? Res 100 NS NS 12

Bruch et al. [38] 1999 40 SR ? Res 64 76 0 24

Demirbas et al. [12] 2005 23 SR ? Res 85 30 0 36

Lechaux et al. [46] 2005 13 SR ? Res 38

(8 worsening)

8

(8 worsening)

0 36

Rose et al. [63] 2002 124 SR ? Res NS NS NS NS

SR suture rectopexy, Res resection, N Pts number of patients, NS not stated

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Stevenson 1998 0,014 0,001 0,191 -2,973 0,003

Lechaux 2005 0,021 0,001 0,259 -2,694 0,007

Demirbas 2005 0,036 0,002 0,384 -2,289 0,022

0,022 0,004 0,102 -4,595 0,000

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Stevenson 1998 0,700 0,528 0,829 2,264 0,024
Xynos 1999 0,955 0,552 0,997 2,103 0,035
Bruch 1999 0,640 0,482 0,772 1,747 0,081
Lechaux 2005 0,380 0,167 0,653 -0,857 0,392
Demirbas 2005 0,850 0,643 0,947 2,970 0,003

0,691 0,515 0,824 2,124 0,034

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Stevenson 1998 0,640 0,469 0,782 1,610 0,107
Bruch 1999 0,760 0,605 0,867 3,114 0,002
Lechaux 2005 0,800 0,507 0,940 1,999 0,046
Demirbas 2005 0,300 0,149 0,511 -1,862 0,063

0,630 0,402 0,811 1,122 0,262

-1,00 -0,50 0,00 0,50 1,00

Favours A Favours B

Meta Analysis

Meta Analysis

a

b

c

Fig. 7 a Forest plot of

recurrence after laparoscopic

suture rectopexy plus resection.

Random model. Xynos et al.

[62] and Rose et al. [63] were

excluded because of lack of

data. b Forest plot of

improvement in incontinence

after laparoscopic suture

rectopexy plus resection.

Random model. Rose et al. [63]

was excluded because of lack of

data. c Forest plot of

improvement in constipation

after laparoscopic suture

rectopexy plus resection.

Random model. Rose et al. [63]

and Xynos et al. [62] were

excluded because of lack of data
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rectopexy and resection rectopexy in an institution with

expertise in laparoscopic colorectal surgery. Larger rigor-

ous randomized trials are needed to improve the evidence

in order to define the gold standard for treating rectal

prolapse; the results of one such trial are awaited.

Conflict of interest The authors declare that no conflict of interest

exists.
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