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Abstract

Background: External rectal prolapse is a relatively rare disease, in which male patients account for a minority. The selec-
tion of abdominal repair or perineal repair for male patients has rarely been investigated.
Methods: Fifty-one male patients receiving abdominal repair (laparoscopic ventral rectopexy) or perineal repair (Delorme or
Altemeier procedures) at the Sixth Affiliated Hospital of Sun Yat-sen University (Guangzhou, China) between March 2013
and September 2019 were retrospectively analysed. We compared the recurrence, complication rate, post-operative defeca-
tion disorder, length of stay, and quality of life between the abdominal and perineal groups.
Results: Of the 51 patients, 45 had a complete follow-up, with a median of 48.5 months (range, 22.8–101.8 months). A total of
35 patients were under age 40 years. The complication rate associated with abdominal repair was less than that associated
with perineal repair (0% vs 20.7%, P¼0.031) and the recurrence rate was also lower (9.5% vs 41.7%, P¼0.018). Multivariate
analysis showed that perineal repair (odds ratio, 9.827; 95% confidence interval, 1.296–74.50; P¼0.027) might be a risk factor
for recurrence. Moreover, only perineal repair significantly improved post-operative constipation status (preoperative vs
post-operative, 72.4% vs 25.0%, P¼0.001). There was no reported mortality in either of the groups. No patient’s sexual func-
tion was affected by the surgery.
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Conclusions: Both surgical approaches were safe in men. Compared with perineal repair, the complication rate and recur-
rence rate for abdominal repair were lower. However, perineal repair was better able to correct constipation.
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Introduction

External rectal prolapse (ERP) seriously reduces the quality of
life of patients because of their rectum protrudes from the anus
and may be accompanied by constipation and/or fecal inconti-
nence. The aims of surgical treatment of ERP are to restore the
patient’s anatomy, minimize the risk of post-operative recur-
rence, and avoid new intestinal dysfunction [1]. ERP occurs dis-
proportionately in elderly women [2]; the primary goal of
treatment is to find a relatively convenient procedure that mini-
mizes the perioperative complication rate and mortality.
However, the option of surgical approaches to the treatment of
ERP remains controversial.

It is estimated that the incidence of ERP is �2.5 per 100,000
[3], in which the ratio of men to women is 1:9 [4]. Therefore, due
to the relatively small number of men suffering from ERP, the
appropriate therapeutic schedule for rectal prolapse treatment
in male patients has not been defined and little is known about
outcomes as they relate to defecatory or sexual function.
Delorme (mucosal sleeve resection and rectal muscular plica-
tion) and Altemeier (perineal rectosigmoidectomy with levator-
plasty) procedures are the two most commonly used
transperineal repair procedures for ERP [5], while laparoscopic
ventral rectopexy (LVR) is the most recommended abdominal
repair procedure at present [6]. For years the choice of abdomi-
nal or perineal repair has depended on the patient’s endurance
capacity, co-morbidities, age, and bowel function, as well as the
surgeon’s experience and preference [7, 8]. However, the age of
onset and disease characteristics of ERP in men are highly dis-
tinct from those in women. Hence, it is not clear whether the
surgical experience obtained from the general population is ap-
plicable to the male patient subpopulation.

In this study, we retrospectively analysed the outcomes of
abdominal and perineal repair procedures in men with ERP,
aiming to understand the differences between the two surgical
strategies and to provide some evidence for disease
management.

Patients and methods
Patient cohort and endpoints definition

We conducted a single-center retrospective cohort study. All
patients diagnosed with ERP at the Sixth Affiliated Hospital of
Sun Yat-sen University (Guangzhou, China) between March
2013 and September 2019 were considered for inclusion. The
data from their medical records were evaluated. The inclusion
criteria were as follows: (i) patients who underwent preopera-
tive X-ray defecography or dynamic magnetic resonance (MR)
defecography to diagnose ERP; (ii) patients who underwent LVR
(a common abdominal repair procedure), a Delorme or
Altemeier procedure (the two most commonly used perineal re-
pair procedures); (iii) male patients; and (iv) age �15 years.
Patients with incomplete medical records were excluded. This
retrospective study was approved by the Ethics Committee of
the Sixth Affiliated Hospital of Sun Yat-sen University
(2021ZSLYEC-537).

The primary endpoint was recurrence. Secondary endpoints
were complication rate, post-operative defecation disorder,
length of stay (LOS), and quality of life.

Perioperative managements

All patients receiving LVR procedures underwent general anes-
thesia and patients receiving Altemeier or Delorme procedures
underwent general anesthesia or combined spinal–epidural an-
esthesia depending on the anesthesiologist. The LVR [9],
Delorme [10], or Altemeier [11] procedure was performed by a
well-trained (performed at least five previous surgeries under
supervision) colorectal surgeon according to the surgery proto-
cols published previously. The procedure was selected by the
colorectal surgeon by considering the patients’ requests after
carefully explaining the details (known advantages and disad-
vantages) of each procedure. Basic patient information, includ-
ing age, body mass index (BMI), and American Society of
Anesthesiologists (ASA) score, was recorded routinely before
the operation. ERP length was defined as the distance from the
distal rectum margin to the anal margin when straining during
defecation under X-ray or MR defecography (Figure 1). The dis-
charge criteria were that the patient had no obvious remaining
symptoms, and could ambulate normally and consume a nor-
mal diet. Anal stenosis was defined as the inability of a 12-mm
colonoscope [12] or one finger to pass through the anastomotic
orifice [13]. Since the existing guidelines do not specify that
post-operative treatment is routinely required, post-operative
adjuvant treatment such as sacral nerve stimulation was not
performed.

Follow-up

Patients were followed up at the outpatient clinic of the Sixth
Affiliated Hospital of Sun Yat-sen University by a colorectal sur-
geon and were contacted at 6, 12, 18, and 24 months after sur-
gery. The last follow-up date was 1 August 2021. A telephone
follow-up interview was performed annually. The follow-up in-
quiry included the Cleveland Clinic Constipation score (CCCS)
[14], Wexner fecal incontinence score [15], the EuroQol 5-
Dimension 5-Levels (EQ-5D-5 L) quality of life questionnaire
[16], sexual function, and recurrence. Sexual function affected
was defined as a positive response when asked whether post-
operative sexual function was better/worse than that before the
operation. The follow-up protocol did not include routine imag-
ing examinations. Therefore, recurrence was assessed accord-
ing to symptoms. When in doubt, defecography was performed
to confirm a recurrence. Fecal incontinence was defined as the
occurrence of liquid or solid fecal incontinence at least once per
month [17]. Constipation was diagnosed according to the Rome
III criteria [18].

Statistical analysis

Statistical analysis was performed using SPSS 20.0 software
(IBM, Armonk, New York, USA) and GraphPad Prism 8
(GraphPad Software, San Diego, California, USA). Non-normally
distributed data are presented as median values with ranges

2 | B. Hu et al.



and normally distributed data are expressed as mean 6 stan-
dard deviation. All numerical variables were assessed by the
Kolmogorov-Smirnov test for data normality. Categorical data
are presented as frequencies and percentages. The chi-squared
test was used to compare the categorical or dichotomous varia-
bles between two groups. Normal and non-normal data be-
tween the two groups were compared using Student’s t-test and
the Mann–Whitney U rank-sum test, respectively. Logistic re-
gression was used to perform multivariate analysis. P< 0.05 was
considered statistically significant.

Results
Baseline characteristics

A total of 51 male patients with ERP were included in this study:
22 in the abdominal group and 29 in the perineal group. Of the
51 patients, 45 had a complete follow-up, with a median follow-
up of 48.5 months (range, 22.8–101.8 months). The last follow-up
occurred in August 2021, with complete follow-up rates of
88.2%. The preoperative clinical characteristics are shown in

Table 1. No significant difference was seen in age, BMI, or ERP
length between the abdominal group and the perineal group;
however, the perineal group had higher ASA score (P¼ 0.002). To
investigate the age of onset in men, we showed the age distribu-
tion of all patients in Figure 2. The maximum frequency in this
in-house cohort was 23 years old, with 35 patients under age
40 years.

We compared certain important post-operative outcomes
between the abdominal group and perineal group to explore the
differences between the two surgical approaches (Table 2). All
patients in the abdominal group underwent LVR without con-
version to open surgery. As expected, the mean duration of sur-
gery in the abdominal group was significantly longer than that
in the perineal group (166 6 43 vs 97 6 36 min, P< 0.001).
Interestingly, the post-operative LOS tended to be longer in the
perineal group, although the difference was not statistically sig-
nificant. In our study, the main post-operative complications in-
cluded rectal/anastomotic bleeding, anal stenosis, rectal/
anastomotic leakage, and perineal infection. There were no se-
rious complications in the abdominal group; however, although
no mortality occurred within 30 days after surgery, six patients

Figure 1. Measurement of external rectal prolapse (ERP) length on magnetic resonance imaging. ERP length was defined as the distance from the distal rectum margin

to the anal margin when straining during defecation.

Table 1. Characteristics of 51 patients with ERP who underwent abdominal repair or perineal repair

Characteristic Abdominal repair (n¼ 22) Perineal repair (n¼ 29) P-value

Age, years, median (range) 28.5 (18–78) 26 (15–75) 0.464
BMI, kg/m2, median (range) 23.9 (16.9–27.8) 22.7 (17.0–34.6) 0.906
ERP length, cm, median (range) 5.5 (1–15) 5.0 (2–12) 0.714
ASA score, n (%) 0.002

1 8 (36.4) 1 (3.4)
2 14 (63.6) 27 (93.1)
3 0 (0) 1 (3.4)
4 0 (0) 0 (0)

ASA, American Society of Anesthesiologists; BMI, body mass index; ERP, external rectal prolapse.
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in the perineal group suffered complications: two anastomotic
bleeding, two anal stenosis, one anastomotic leakage, and one
perianal infection. Anastomotic bleeding was cured by endos-
copy, and anastomotic leakage was treated conservatively by
anal drainage. We cured anal stenosis and perianal infection us-
ing anal dilatation and drainage, respectively.

During the follow-up period, the recurrence rate in the peri-
neal group was significantly higher than that in the abdominal
group (41.7% vs 9.5%, P¼ 0.018). In this work, no patient’s sexual
function was affected after surgery in either group. Although
Altemeier and Delorme are both transperineal, they are two dis-
tinct approaches. Thus, we further compared the main results
of the three surgical procedures (LVR, Altemeier, and Delorme;
Table 3). Interestingly, the results between Altemeier and
Delorme were not statistically significant. Thus, the Delorme
and Altemeier procedures were combined into the single peri-
neal repair category. Through multivariate analysis (Table 4),
we found that perineal repair (odds ratio, 9.827; 95% confidence
interval [CI], 1.296–74.50; P¼ 0.027) might be a risk factor for
recurrence.

ERP is characterized by physical changes and functional ab-
normalities, such as constipation and fecal incontinence. One
key goal of surgery is to correct these symptoms and avoid the
creation of de novo bowel dysfunction. In the present study,
constipation status was improved by both surgical approaches
(40.9% to 28.6% for abdominal repair, P¼ 0.396; and 72.4% to
25.0% for perineal repair, P¼ 0.001; Table 5). Fecal incontinence
was aggravated in abdominal repair, yet corrected in perineal
repair, although without statistical significance. To better

illustrate these results, we further quantified the preoperative
and post-operative defecation function using Wexner scores
and CCCS (Figure 3). Only perineal repair significantly improved
the post-operative constipation status (P< 0.01).

Finally, we used the widely accepted EQ-5D-5 L question-
naire to assess the impact of abdominal or perineal repair on
the patients’ quality of life (Figure 4). The median score in-
creased from 65 (range, 50–75) to 80 (range, 40–100) in the ab-
dominal group, and from 50 (range, 25–70) to 90 (range, 50–100)
in the perineal group (both P< 0.001). Together, the post-opera-
tive quality of life of patients in both groups was remarkably
improved.

Discussion

Rectal prolapse is a relatively rare disease with obvious sex dif-
ferences. Consequently, few studies have comprehensively ex-
plored the surgical approach to male ERP. In the present work,
we retrospectively analysed a cohort of 51 male patients who
received abdominal or perineal repair, compared the periopera-
tive results, and evaluated the long-term outcomes, including
recurrence, sexual function, quality of life, and defecation func-
tion based on follow-up investigations.

In this study, a significant proportion of male ERP patients
were young, consistently with previously reported data [19].
Female ERP is related to pelvic floor prolapse caused by repeated
vaginal deliveries and aging [20, 21], while a proportion of male
ERP cases seem to be caused by congenital factors [22], despite a
lack of sufficient evidence [23]. Consistently with most studies,

Figure 2. Age distribution of all patients with external rectal prolapse included in this study.

Table 2. Surgical outcomes of 51 patients with ERP who underwent abdominal repair or perineal repair

Characteristic Abdominal repair (n¼ 22) Perineal repair (n¼ 29) P-value

Operation duration, mins, mean 6 SD 166 6 43 97 6 36 <0.001
Post-operative length of stay, days, median (range) 8 (3–15) 11 (5–26) 0.082
Complication rate, n (%) 0 (0%) 6 (20.7%) 0.031

Rectal/anastomotic bleeding 0 2
Anal stenosis 0 2
Rectal/anastomotic leakage 0 1
Perianal infection 0 1

Recurrencea, n (%) 2 (9.5%) 10 (41.7%) 0.018
Sexual function affected, n 0 0

ERP, external rectal prolapse; SD, standard deviation.
aAbdominal repair and perineal repair were followed up in 21 and 24 patients, respectively.
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patients who underwent abdominal repair had lower ASA
scores, implying that surgeons tend to choose perineal repair
for patients at high anesthesia risk, which is consistent with
previous studies [4, 7, 24].

Notably, in our institution, we preferred laparoscopic ab-
dominal repair of ERP to achieve a minimally invasive repair.
Therefore, all participants in the abdominal group underwent
LVR without conversion to laparotomy. The surgical duration of
abdominal repair was significantly longer than that of perineal
repair owing to the complexity of the mesh fixation technique,
consistently with the previous literature [8, 25]. However, the
median post-operative LOS of perineal repair was shorter (but
not statistically significant). Patients receiving perineal repair
had higher ASA scores and took longer before healing of the
anastomosis, which was not required in the LVR group. Post-op-
erative mortality, complication rate, and recurrence are the key

outcomes for rectal prolapse. No patient in this study cohort
died within 30 days post-operatively. No major complications
occurred in the abdominal group. Patients with anastomotic
bleeding and stenosis in the perineal group healed after conser-
vative or endoscopic treatment. Anastomotic leakage and peri-
neal infection were cured after local drainage and antibiotic
treatment without reoperation. Even though the morbidity of
perineal repair was higher, both approaches were safe. The re-
currence rate during follow-up after LVR was similar to that in
previous studies [26]. Previous opinions on the recurrence of
perineal repair for ERP are controversial, but some have
reported that the recurrence rate increased during long-term
follow-up [27], which was similar to the data in our work. Few
studies have reached a conclusion about post-operative sexual
function [24, 28–30]. Compared with women, male sexual func-
tion is easier to measure. We found that the patients’ sexual
function was barely affected after surgery. This was not surpris-
ing because neither approach damages the pelvic plexus, which
is responsible for sexual function [31].

Constipation and incontinence are the two main symptoms
of ERP [1, 32, 33]. Although a number of studies have reported
that LVR can better improve incontinence than other
approaches [34, 35], few conclusions are available for men. In
this study, neither approach improved the existing inconti-
nence of ERP in male patients. ERP may cause stretching of the
anal sphincter and may set up a chronic inflammatory state
with perianal fibrotic changes, which further damages the
sphincter and leads to incontinence [36]. These irreversible
changes are difficult to correct by surgery. In contrast, consis-
tently with most published studies [37–39], both approaches im-
proved constipation, although only perineal repair reached
statistical significance. Finally, the quality of life of patients in
both groups was significantly improved, affirming the value of
the two surgical approaches.

The main limitations of this study are as follows: (i) this was
a single-center retrospective study with a small sample size, so
potential bias may exist; (ii) the Delorme and Altemeier proce-
dures were combined into the single perineal repair category,
yet there were differences between the two operations; (iii) the
patients’ sexual function changes were collected post-opera-
tively, thus recall bias could not be completely excluded.

In this study, we retrospectively analysed the results of ab-
dominal and perineal repair of 51 patients with ERP and identi-
fied that both surgical approaches were safe in men. Compared

Table 4. Multivariate analysis for recurrence in patients with ERP

Characteristic OR (95% CI) P-value

Age 1.002 (0.953–1.054) 0.931
BMI 1.215 (0.957–1.543) 0.109
ERP length 0.975 (0.738–1.289) 0.860
Perineal repair 9.827 (1.296–74.50) 0.027
ASA score 0.547 (0.058–5.187) 0.599

BMI, body mass index; CI, confidence interval; ERP, external rectal prolapse;

ASA, American Society of Anesthesiologists; OR, odds ratio.

Table 5. Pre- and post-operative defecation status in 51 patients
with ERP

Factor Preoperative Post-operativea P-value

Constipation, n (%)
Abdominal repair 9/22 (40.9%) 6/21 (28.6%) 0.396
Perineal repair 21/29 (72.4%) 6/24 (25.0%) 0.001

Fecal incontinence, n (%)
Abdominal repair 2/22 (9.1%) 5/21 (23.8%) 0.372
Perineal repair 12/29 (41.4%) 7/24 (29.2%) 0.356

aAbdominal repair and perineal repair were followed up in 21 and 24 patients,

respectively.

ERP, external rectal prolapse.

Table 3. Surgical outcomes of 51 patients with ERP in LVR, Altemeier, and Delorme groups

Characteristic LVR (n¼ 22) Altemeier (n¼ 22) Delorme (n¼ 7) P-value

Operation duration, mins, mean 6 SD 166 6 43 102 6 37 80 6 32 <0.001b

Post-operative length of stay, days,
median (range)

8 (3–15) 11 (5–26) 8 (6–14) 0.121

Morbidity, n (%) 0 (0%) 5 (22.7%) 1 (14.3%) 0.073
Rectal/anastomotic bleeding 0 2 0
Anal stenosis 0 2 0
Rectal/anastomotic leakage 0 1 0
Perianal infection 0 0 1

Recurrencea, n (%) 2 (9.5%) 7 (36.8%) 3 (60.0%) 0.026c

Sexual function affected, n 0 0 0

ERP, external rectal prolapse; LVR, laparoscopic ventral rectopexy; SD, standard deviation.
aLVR, Altemeier, and Delorme groups were followed up in 21, 19, and 5 patients, respectively.
bThe difference between the Altemeier group and the Delorme group was not statistically significant (P¼0.192).
cThe difference between the Altemeier group and the Delorme group was not statistically significant (P¼0.092).
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with perineal repair, the morbidity and recurrence rates for ab-
dominal repair were lower. However, perineal repair was better
able to correct constipation.
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