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Abstract
Objectives: This study aimed to evaluate factors that contribute to the recurrence of external rectal prolapse

(ERP) following laparoscopic ventral rectopexy (LVR).

Methods: All patients who underwent LVR using synthetic meshes between 2011 and 2018 were prospec-

tively included. A standard questionnaire including the Fecal Incontinence Severity Index (FISI) and Consti-

pation Scoring System (CSS) was administered preoperatively and postoperatively. Defecography was per-

formed 6 months postoperatively. Univariate and backward stepwise multivariate Cox analysis was per-

formed to determine the prognostic factors of recurrence.

Results: In total, 132 patients with a median follow-up of 46 months were included. The overall recurrence

rate was 6.8% (n = 9), as confirmed by defecography at 6 months in six of the patients. None of the pa-

tients developed mesh erosion. FISI and CSS scores were significantly reduced at 3 months and remained

significantly reduced for 3 years. Multivariate analyses revealed that the predictors of recurrence included

male sex (hazards ratio, 11.3; 95% confidence interval, 3.0-43.0) and age >80 years (hazards ratio, 10.7;

95% confidence interval, 1.3-86.3). Eight patients with recurrence underwent surgery via Delorme’s proce-

dure (n = 7) and posterior rectopexy (n = 1). Two patients with new-onset rectoanal intussusception and

one with uncorrected sigmoidocoele underwent repeat LVR.

Conclusions: LVR is effective in treating ERP with low morbidity and low recurrence. Male patients and

patients older than 80 years are at increased risk of recurrence. Hence, the LVR technique should be modi-

fied or coupled with other perineal procedures when treating ERP, especially in male patients.
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Introduction

Laparoscopic ventral rectopexy (LVR) is increasingly rec-

ognized as a treatment of external rectal prolapse (ERP).

LVR is associated with low morbidity and it not only con-

trols the prolapse but also improves associated bowel symp-

toms, including fecal incontinence (FI) and obstructed defe-

cation (OD)[1-4]. The improvement of quality of life (QOL)

postoperatively has also been demonstrated previously[5,6].

The recurrence rate of ERP following LVR is generally

low. A recent systematic review reported a prolapse recur-

rence of 0%-17%[7]. The cause of recurrence is multifacto-

rial, and both technical failure and patient factors may con-

tribute to recurrence. Inadequate anterior dissection and in-

adequate fixation of the mesh to the sacral promontory have

been reported as relevant technical factors[8]. Fu et al.[9] re-
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Figure　1.　Technical chart illustrating the timeline of modifications to laparoscopic ventral rectopexy technique.
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ported that recurrence was noted in 16/113 (14.2%) female

patients with ERP; additionally, using multivariate analysis

they found that the use of a synthetic mesh for LVR was as-

sociated with higher recurrence. Meanwhile, the recurrence

rate following LVR in male patients has been reported in a

couple of studies with conflicting results (0% vs.

17%)[10,11]. Accordingly, the difference in the recurrence

rates between the sexes and the effects of the sex on recur-

rence following LVR remains unclear. This study aimed to

explore the factors contributing to the recurrence of ERP

following LVR in both sexes using Cox regression analysis.

Methods

All consecutive patients who underwent LVR for ERP be-

tween September 2011 and December 2018 were prospec-

tively enrolled. The present study group included the first 58

patients from our previous study[4].

The diagnosis of ERP was made clinically and, where this

was not possible, based on evacuation proctography. Even if

this was possible, proctography was performed in patients

unless otherwise having severe symptoms or frailty, to as-

sess the associated anatomical abnormalities.

During the same period, 16 patients underwent Delorme’s

procedure under spinal anesthesia because of major comor-

bid conditions that were contraindications for general anes-

thesia. All other patients with ERP were treated with LVR.

The patient characteristics recorded included the age, sex,

body mass index (BMI), American Society of Anesthesiolo-

gists (ASA) classification, length of ERP, previous surgery

for ERP or pelvic organ prolapse (POP), Fecal Incontinence

Severity Index (FISI) score, and Constipation Scoring Sys-

tem (CSS) score. The surgical details included the method

of sacral fixation, method of mesh introduction, operative

time, blood loss, and postoperative complications. The

length of postoperative stay was also recorded.

The ethical committee of Kameda Medical Center ap-

proved this study with a waiver of informed consent because

of its retrospective nature (approval no. 20-108). Instead, in-

formation regarding the study protocol was made public,

and patients were provided with the opportunity to withdraw

consent. However, no patients or their relatives subsequently

refused to participate in the study.

Surgical technique

All procedures were performed by or under the direct su-

pervision of a single surgeon (A.T.) who is experienced in

the operative techniques for LVR. The surgical procedure for

LVR was performed as described by D’Hoore et al.[12].

Modifications to the technique were developed throughout

the study period (Figure 1). This included the method of

fixation of the polypropylene mesh to the sacral promontory,

which initially included an endofascial stapler (Endopath™,

EMS; Ethicon Endo-Surgery, Cincinnati, OH, USA), which

was changed to titanium tacks (Autosuture Protack; Tyco

Healthcare, Mansfield, MA, USA). Similarly, the method of

introduction of the mesh was changed from the original in-

traabdominal technique[12] to our modified technique in fe-

male patients[13]. This technique includes passing a nylon

thread with a straight needle by the perineal operator

through the posterior wall of the vagina at the distal extent

of dissection, which is caught in the abdominal cavity, ex-

tracted from the trocar, and fixed at the end of the mesh ex-

tracorporeally. The mesh is then introduced and pulled to-

ward the pelvic floor using the nylon thread.

Evacuation proctography

A standardized proctography technique was used. To

achieve this, the small bowel was opacified with a mixture

containing 100 ml of Barister™ (barium sulfate 100% w/w;

Fushimi Health Care Ltd., Japan) and 10 ml of Urografin

(60% w/w; Bayer Pharmaceutical Ltd., Japan), which was

ingested 2 h before the procedure. A synthetic stool contain-

ing barium sulfate, porridge oats and water (total of 150 ml)

was inserted into the rectum using a 50-ml bladder syringe.

Proctograms were evaluated according to the criteria de-

scribed by Shorvon et al.[14]. Briefly, ERP was diagnosed

when the full thickness of the rectum protruded the anal ori-

fice. Rectoanal intussusception (RAI) was diagnosed when

the apex of the rectal intussusception impinged on the inter-
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Table　1.　Patient Demographics and Preoperative Characteris-

tics.

Variable

Gender, n (%)

Female 116 (87.9)

Male  16 (12.1)

Age, median (interquartile range), years 80.5 (68.5–92.5)

≦80 years, n (%)  66 (50.0)

>80 years, n (%)  66 (50.0)

Body mass index, median (interquartile range) 21.8 (17.2–26.4)

ASA physical status, n (%)

1 10 (7.6)

2 102 (77.3)

3  20 (15.2)

Length of ERP, median (interquartile range), cm 4.0 (1.5–6.5)

Previous surgery for ERP, n (%) 13 (9.8)

Perineal/abdominal 12/1

Previous surgery for POP, n (%) 10 (7.6)

Dementia/Schizophrenia, n (%)  24 (18.2)

FISI score, median (interquartile range) (n = 117) 35 (15–55)

CSS score, median (interquartile range) (n = 113) 9 (2–16)

ERP, external rectal prolapse; FISI, Fecal Incontinence Severity Index; CSS, 

Constipation Scoring System

nal anal orifice or was intraanal based on images taken dur-

ing maximal straining defecation. Rectorectal intussuscep-

tion (RRI) was differentiated from RAI when the apex re-

mained intrarectally and did not impinge on the internal anal

orifice. Enterocoele or sigmoidocoele was diagnosed when

the extension of the loop of the bowel was located between

the vagina and rectum. Pelvic floor descent during defeca-

tion was estimated on the basis of the degree of the anorec-

tal junction in relation to the inferior margin of the ischial

tuberosity.

Follow-up

Patients were initially followed up at 3, 6, and 12 months

and yearly thereafter. At each follow-up, FISI and CSS

scores were calculated and a physical examination with a

proctoscope was performed. An evacuation proctography

was performed at 6 months. If a patient did not present for a

follow-up, they were requested to report their FISI and CSS

scores via phone or mail. Those who indicated that they had

a feeling of prolapse were examined in the clinic. Recurrent

ERP was diagnosed clinically and defined as a protrusion of

the full-thickness of the rectum through the anal canal. Mu-

cosal prolapse, in which there is a protrusion of only the

rectal or anal mucosa, was not diagnosed as recurrent ERP.

If this was not evident during the physical examination,

proctography was repeated.

Statistical analysis

Quantitative data are presented as median with interquar-

tile ranges unless otherwise specified. The analysis was per-

formed using the Wilcoxon signed-rank test for paired data.

Recurrence-free time was calculated as the time elapsed be-

tween the LVR surgery and clinical or radiological confir-

mation of anatomical recurrence. Recurrence-free survival

was estimated using the Kaplan-Meier method, and survival

curves were compared using a log-rank test. The Cox re-

gression model was used to analyze the predictive factors

for recurrence-free survival. Variables included in the analy-

sis were age, sex, BMI, ASA physical status, previous sur-

gery for ERP, length of ERP, sacral fixation, FISI score, and

CSS score. The introduction of the mesh was excluded be-

cause the modified technique was adopted exclusively in fe-

male patients. The variables with moderate statistical asso-

ciations (P < 0.2) with recurrence in univariate analysis

were entered into backward stepwise multivariate analysis.

The strength of these associations was quantified using the

hazard ratio (HR) and 95% confidence interval (95%CI). P
< 0.05 was considered to indicate statistical significance.

Statistical analysis was performed using SPSS v26 (IBM

Corp., Armonk, NY, USA).

Results

Between September 2011 and December 2018, 132 pa-

tients underwent LVR. The overall median age was 81 years

(69-93 years), and 116 (88%) patients were women. The

median duration of follow-up was 46.0 months (14.7-76.3

months). During the follow-up, 20 (15.2%) patients died of

causes unrelated to LVR at a median of 27 months (6-48

months) postoperatively without recurrent ERP. They died at

the median age of 87 years (79-95 years). Table 1 summa-

rizes the patient demographics and preoperative characteris-

tics.

Operative procedures and outcome

The surgery was converted to open surgery in a single pa-

tient due to massive hemorrhage. There was no postopera-

tive mortality. The median postoperative hospital stay was 1

day (－1 to 3 days).

The overall postoperative complication rate was 3.8% (n

= 5). Two patients required surgery; one patient underwent

laparoscopic adhesiolysis for small bowel obstruction during

the primary surgery admission, whereas another patient was

readmitted for port-site hernia repair. Additionally, 16 pa-

tients with POP underwent LVR and sacrocolpopexy (Table

2).

Evacuation proctography

Preoperative evaluation was performed in 80 patients.

Findings other than ERP included enterocele in 34 women

and sigmoidocoele in five women. Six months postopera-

tively, proctography was performed in 104 patients, includ-
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Figure　2.　Postoperative proctography showing a so-called pararectal hernia (arrow).

Lateral view Frontal view

Table　2.　Operative Procedures and Complications.

Variable

Sacral fixation method, n (%)

Endofascial stapler 46 (34.8)

Tacks 86 (65.2)

Colosuspension 16 (12.1)

Introduction of mesh , n (%)

Intraabdominal alone 36 (27.3)

Modified technique (female patients)* 96 (72.7)

Operative time, median (interquartile range), min 182 (103–261)

Blood loss, median (interquartile range), ml 10 (5–15)

Postoperative hospital stay, median (interquartile range), days 1 (−1 to 3)

Surgical complications, n (%) 5 (3.8)

Wound infection 2

Port site hernia 1

Small bowel obstruction 1

Small bowel injury 1

* Introduced intraabdominal mesh was pulled down using a trans-vaginally passed thread.

ing 75 patients who were evaluated preoperatively. The find-

ings revealed recurrent ERP in six patients. ERP was re-

placed by RAI in 22 patients and RRI in nine patients. En-

terocoele disappeared in 34 patients but the site of hernia-

tion of the small bowel moved posteriorly to a point along

the rectum in six patients (pararectal hernia) (Figure 2). Sig-

moidocoele did not disappear in one of the five patients.

The median pelvic floor descent was not significantly re-

duced (preoperatively, 22.7 vs. postoperatively, 18.9 mm; P
= 0.30) (Table 3).

Clinical outcome

The FISI score was assessed preoperatively in 117 pa-

tients after excluding 15 patients with senile dementia or

schizophrenia. The median FISI score was significantly re-

duced at 3 months (preoperatively, 35 vs. postoperatively,

12; P < 0.0001). This improvement was sustained for 3

years. CSS score was not assessed preoperatively in 19 pa-

tients including the aforementioned 15 patients with psychi-

atric disorders. The median CSS score was significantly re-

duced at 3 months (preoperatively, 9 vs. postoperatively, 4.5;
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Table　3.　Evacuation Proctography Findings.

Preop (n = 80) At 6 months (n = 104)

External rectal prolapse 80  6

Rectoanal intussusception  0 22

Rectorectal intussusception  0  9

Enterocele 34  0

Sigmoidocele  5  1

Pararectal hernia†  0  6

Pelvic floor descent#, median (interquartile range), mm (n = 75) 22.7 (8.0–37.4) 18.9 (1.2–36.6) *

†Enterocele was eliminated in all 34 patients, but the site of herniation of the small bowel moved posteriorly to a point 

along the rectum in six patients.
#The extent of the anorectal junction relative to the inferior margin of the ischial tuberosity during defecation.

*P = 0.30, versus preoperatively (Wilcoxon signed–rank test).

P < 0.0001), and the improvement was sustained for 3 years

(Figure 3). The median age of 16 male patients was 74

years (42-106 years). Among the five male patients who

were less than 60 years old, three had psychiatric disease.

The remaining two patients (41 and 59 years old) reported

that their postoperative sexual function was normal.

The overall cumulative recurrence rate of ERP following

LVR was 6.8% (n = 9). The recurrence was found in five of

16 (31.2%) male patients and four of 116 (3.4%) female pa-

tients. Using Kaplan-Meier survival analysis, the overall 5-

year recurrence-free survival was 93.1% (Figure 4). All re-

currences occurred within the first 12 months of surgery

with a recurrence rate of 88.9% (n = 8) and 11.1% (n = 1)

at 14 months.

Reoperation

Eight patients underwent surgery because of recurrent

ERP; seven underwent Delorme’s procedure and one under-

went posterior mesh rectopexy. Additionally, two of the 22

patients with new-onset RAI who had persistent FI and one

patient with uncorrected sigmoidocoele underwent laparo-

scopic surgery. Revisional surgery revealed that the mesh

fixed using an endofascial stapler was detached from the sa-

crum; LVR was repeated using another mesh fixed using

tacks at the sacral promontory in these cases. Six patients

underwent transanal excision for mucosal prolapse. None of

the patients had further mesh-related complications (Table

4).

Risk factors for recurrence

In the univariate analysis, the variables associated with re-

currence were age, sex, and sacral fixation. Further back-

ward stepwise multivariate Cox regression analysis revealed

that age and sex were independent factors associated with a

significantly increased risk of recurrence (male sex: HR =

11.3, 95%CI, 3.0-43.0; age >80 years: HR = 10.7, 95%CI,

1.3-86.3) (Table 5). There was no significant difference in

the recurrence rate between using an endofascial stapler and

using tacks or between the methods of introduction of the

mesh; the intraabdominal alone and the modified technique.

The Kaplan-Meier curves comparing male patients with fe-

male patients and older patients with younger patients are

presented in Figure 5, 6. At 5 years after the surgery,

recurrence-free survival was 97.3% in female patients vs.

68.8% in male patients (P < 0.0001) and 98.5% in younger

patients vs. 87.7% in older patients (P = 0.015).

Discussion

The recurrence of ERP following LVR is multifactorial,

and the causes include both technical and clinical factors.

Inadequate anterior rectal dissection and inadequate fixation

of the mesh to the anterior rectal wall or sacral promontory

and the type of mesh used are some of the reported techni-

cal factors[8,15]. Furthermore, sex, BMI, and previous his-

tory of prolapse repair[9,11] have been suggested as the

clinical factors. Nonetheless, these studies did not determine

the risk factors for recurrence using multivariate analysis ex-

cept that by Fu et al.[9] who evaluated the factors contribut-

ing to recurrence in female patients using a Cox hazard re-

gression model. Using the same model in the present cohort

that included both sexes, we found that male patients and

patients older than 80 years old are at increased risk of re-

currence following LVR.

A couple of studies have provided conflicting results on

the recurrence of ERP following LVR in male patients.

Owais et al.[10] did not observe recurrence in 18 patients

with ERP, whereas Rautio et al.[11] observed recurrence in

nine (17%) of 52 male patients. A systematic review re-

ported that male patients may potentially have an effect on

the recurrence of ERP[7]. The recurrence rate of ERP fol-

lowing LVR was estimated to be 6.9% at 5 years in this

study, which is comparable with rates reported previously

(0%-17%)[7]. However, male patients in this study had a

high recurrence rate (31%). LVR appears to be technically

demanding in male patients with a narrow pelvis compared
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Figure　3.　
a: Fecal Incontinence Severity Index score.

b: Constipation Scoring System score.

Boxes show median values with upper and lower quartiles. The vertical line extends 

from the minimum to the maximum values. *P < 0.0001 versus preoperative.
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with that in female patients, and complete dissection of the

rectoprostatic septum down to the pelvic floor might be in-

adequate. Thus, the site of the fixed mesh in our male pa-

tients might not have been as distal as that in our female pa-

tients (a median distance of 2 cm from the ostium of the va-

gina). This can be a possible cause of recurrence in male

patients. Another factor may be the detachment of staples

from the promontory, possibly, because of stronger straining

effort during defecation in men than that in women. How-

ever, we had insufficient evidence because mesh detachment

was confirmed on a revisional survey in one out of five

male patients with recurrence.

We found that the age of >80 years was independently as-

sociated with the risk of recurrence. A recent study also re-

ported, using univariate analysis, that age of >70 years was

a prognostic factor of recurrence[9]. This may be caused by

a weaker pelvic floor and poor anal sphincter function in

older persons. Previous studies have reported that aging is

correlated not only with pelvic floor weakness[16] but also

with lower anal sphincter function[17]. In fact, low anal

resting and squeeze pressure in older patients with ERP has

been reported[18]. Fu et al.[9] also found that prolonged pu-
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Figure　4.　Kaplan–Meier analysis of recurrence-free survival following laparoscopic ven-

tral rectopexy in patients with external rectal prolapse.

Recurrence-free (%)

Months since surgery

Number of patients at risk

Overall 132 115 75 39 12 1

Table　4.　Additional Procedures Performed for 

Recurrence after LVR or Persistent Symptoms.

No. of patients (n = 17)

Delorme’s procedure 7

Redo LVR 3

Posterior mesh rectopexy 1

Transanal mucosectomy 6

dendal nerve terminal motor latency, which indicates dener-

vation of the external anal sphincter, was predictive of recur-

rence.

Obesity is recognized as a risk factor for a higher recur-

rence rate following LVR because of a demanding pelvic

dissection[19]. A recent review article demonstrated three

studies that included patients with mean BMI >25 kg/m2

who had higher ERP recurrence rates than that in three

other studies that included patients with lower BMI[7]. Ad-

ditionally, another study reported that higher BMI (27.73 vs.

24.4 kg/m2) led to worse outcomes following LVR in pa-

tients with OD[20]. Our patients, with a median BMI of 22

kg/m2, were not obese, and we did not find high BMI to be

a significant risk factor of recurrence.

Previous surgery for ERP was not correlated with the risk

of recurrence in this study. Of 13 patients who underwent

LVR for recurrent ERP after a failed procedure, full thick-

ness recurrence occurred in a single male patient (7.7%).

Previous studies[2,9] also found that the efficacy of LVR for

recurrent prolapse following a failed perineal or abdominal

procedure is similar to that of primary LVR.

The type of mesh may have an influence on the risk of

recurrence following LVR as well. Fu et al.[9] found that

the use of synthetic meshes was correlated with a higher re-

currence rate. By contrast, a review article found that 12

studies that used only synthetic meshes had a lower recur-

rence rate than that in three other studies that used either

synthetic or biological meshes or only biological meshes[7].

In this study, we used a synthetic polypropylene mesh in all

patients. Although our patients did not experience mesh-

related vaginal or rectal erosion, a previous multiinstitutional

study demonstrated that biological meshes may be associ-

ated with a lower incidence of mesh erosion compared with

that in synthetic meshes[21].

The method of fixation of the mesh to the sacral promon-

tory appears to be an important factor for recurrence.

Twelve studies that used tacks only for fixation of the mesh

to the promontory reported lower recurrence rates than those

in three studies that used either tacks, screws, or sutures[7].

We did not find a significant difference in the recurrence

rate between using an endofascial stapler and using tacks.

We had previously reported the functional and QOL as-

sessments in 58 consecutive patients from this series[4]. The

current study confirmed the improvements in FI and OD

postoperatively, which is consistent with the results of previ-

ous studies[1,2,5].

Postoperative proctography showed that enterocele was

eliminated in all affected patients, whereas a pararectal her-

nia developed in six patients. This may be because the left

side of the deep pouch of Douglas was left intact, despite

the rectovaginal septum being obliterated by the mesh up to

the vaginal cervix, and the J-shaped incisional peritoneum
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Figure　5.　Kaplan–Meier analysis of recurrence-free survival following laparoscopic ventral rectopexy 

for external rectal prolapse in male and female patients.

Female

Male

Months since surgery

Recurrence-free (%)

Number of patients at risk

Female 116 104 69 31 10 0

Male 16 11 6 4 2 1

Table　5.　Risk Factors Affecting Recurrence.

Univariate Cox regression
Backward stepwise 

multivariate Cox regression

HR (95%CI) P HR (95%CI) P

Male 10.17 (2.73–37.90) 0.001 11.32 (2.98–43.01) <0.0001

Age (>80 years)  8.44 (1.06–67.50) 0.04 10.73 (1.33–86.33) 0.026

Body mass index (≧22)  2.16 (0.54–8.65) 0.28

ASA Physical Status 3  0.79 (0.10–6.34) 0.83

Previous surgery for ERP  1.12 (0.14–8.97) 0.91

Length of ERP (>4 cm)  2.09 (0.56–7.77) 0.27

Sacral fixation (tacks)  4.40 (0.55–35.17) 0.16  0.28 (0.04–2.30) 0.24

FISI score (>34) (n = 117)  0.99 (0.27–3.69) 0.99

CSS score (≧9) (n = 113)  0.96 (0.27–3.56) 0.95

ERP, external rectal prolapse; FISI, Fecal Incontinence Severity Index; CSS, Constipation Scoring Sys-

tem

was closed over the mesh.

In this study, 20 patients died of causes unrelated to LVR

at the median age of 87 years (79-95 years) postoperatively.

The influence of LVR in elderly patients with ERP on short-

ening their lives is unclear. Perineal procedures may not af-

fect their lifetime. Further studies are required to determine

whether a specific surgical procedure may have an effect on

postoperative life in elderly patients.

The present study has certain limitations. First, there were

differences in the follow-up between patients. Our patients

were 10 years older than those in the previous stud-

ies[1-3,9,11], and 15% of our patients died of causes unre-

lated to LVR during the follow-up. Second, the method of

introducing the mesh was not the same between the sexes;

the intraabdominal mesh was pulled down using a transvagi-

nally passed thread in most of the female patients. Third,

some technique changes have been made during the study

period. These limitations should be considered when inter-

preting the risk factors for recurrence following LVR.

To conclude, the male sex and age >80 years are inde-

pendent factors for recurrence of ERP following LVR. Thus,

the LVR technique should be modified or coupled with

other perineal procedures when treating ERP, especially in

male patients and older patients. Further studies are needed

to validate the results of the present study.
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Figure　6.　Kaplan–Meier analysis of recurrence-free survival following laparoscopic ventral rectopexy for exter-

nal rectal prolapse in older (> 80 years) and younger (≤ 80 years) patients.

Months since surgery

Recurrence-free (%)

Number of patients at risk

80 years 66 60 42 23 7 1

>80 years 66 55 33 15 5 0

80 years

>80 years
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