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Abstract
Purpose To compare the safety and e�cacy of Altemeier and Delorme procedures for treatment of mild
full-thickness rectal prolapse.

Methods A total of 34 patients, diagnosed with rectal prolapse and who underwent Altemeier and
Delorme procedures between January 2011 to December 2019, were included in the study. We evaluated
each patient’s clinical characteristics, operative outcomes and follow-up data then compared them
between groups.

Results Both procedures were successfully completed in all recruited patients, with no signi�cant
differences observed between the groups with regards to age, sex, disease course, body mass index (BMI)
and American Society of Anesthesiologist (ASA) score (p > 0.05). However, squat maximal prolapse
length was signi�cantly lower in Delorme (5.4±1.6 cm) than in the Altemeier (9.3±2.3 cm) group (t=5.89, p
0.01). Similarly, operative time was signi�cantly shorter in the Delorme (85.8±13.7 min) than in the

Altemeier (111.0±14.2 min; t=5.26, p 0.01) group, while intraoperative blood loss was signi�cantly lower
in the Delorme (20.8±6.5 ml) than Altemeier (61.7±9.4 ml, t=14.98, p<0.01). However, we found no
signi�cant differences in the incidence of postoperative complications, including bleeding, anastomotic
stricture, anastomotic leakage, urinary retention, urinary tract infection between the Delorme (16%) and
Altemeier (20%) groups (P=0.10, p= 0.75). Notably, patients in the Delorme group had signi�cantly shorter
postoperative hospital stay (8.4±1.5 days) relative to those in the Altemeier group (11.0±2.2 days)
(t=4.13, p  0.01). We found no signi�cant differences in follow-up times between Delorme (16.3±2.3
months) and Altemeier (15.0±3.3 months) groups (t=1.38, p = 0.18), as well as overall success rates
(Delorme =89.5%; Altemeier =86.7%,u=0.06, p= 0.80). A total of 5 and 4 patients from the Delorme and
Altemeier groups, respectively, exhibited constipation symptoms. Compared with before operation, the
Wexner constipation score decreased in both groups (Delorme=23.6±2.5 vs.11.0±2.0, t=24.71, p 0.01;
Altemeier=23.5±1.3 vs.9.3±1.7,t=13.83, p 0.01). Moreover, fecal incontinent symptoms were described in
6 and 5 patients of Delorme group and Altemeier group, respectively. Postoperative Wexner fecal
incontinence scale scores were signi�cantly lower in the two groups than those before operation
(Delorme=14.8±1.5 vs.6.2±0.8, t=14.10, p 0.01; Altemeier=15.6±1.1 vs.6.8±2.3,t=10.23 p 0.01).

Conclusion Our results a�rm the e�cacy and safety of both Altemeier and Delorme procedures in
treatment of rectal prolapse, for improved defecation status in patients with faecal incontinence and
constipation. Delorme procedure is recommended for patients with mild prolapse, owing to quicker
recovery, shorter hospital stay, and fewer anastomotic complications, relative to Altemeier.

Introduction
Rectal prolapse is a disorder characterized by a intussusception of the rectal wall, which protrudes
externally through the anus. A spectrum of coexisting anatomic abnormalities, such as an abnormally
deep Douglas' pouch, a redundant sigmoid colon and diastasis of the levator ani, may also occur in
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patients with rectal prolapse, and subsequently cause progressive loss of function of pelvic �oor
structures. Approximately 44-66% of patients with rectal prolapse also manifest fecal incontinence, while
38-79% of them exhibit constipation[1–4]. Incontinence in this group of patients has been linked to
presence of the prolapsing tissue, which can cause chronic traumatic stretch of the sphincter, and
continuously stimulate the rectoanal inhibitory re�ex thereby causing sphincter dysfunction[5]. The
prolapse segment in the rectum generates a blockage, which gives rise to fecal constipation.

Over 100 operational options have been developed for treatment of this disease[6]. To date, however, no
consensus has been reached with regards to the ideal surgical method. Surgical approaches for repairing
rectal prolapse can be generally classi�ed into either perineal and abdominal categories. Perineal
approaches have a low surgical risk and acceptable rates of recurrence, hence are considered suitable for
patients with high operation risk. The most common perineal procedures include Altemeier, Delorme and
stapled resection [7]. Stapled resection procedure, which only considers excising the mucosa of the
prolapsed segment, is often used for treatment of rectal mucosal prolapse rather than full-thickness
rectal wall prolapse[8]. Delorme procedure comprises sleeve resection of the mucosa and folding the
muscular layers, while Altemeier, which is also called perineal rectosigmoidectomy, entails removal of the
redundant colorectum and reconstruct the pelvic �oor [9]. Although both procedures are considered
suitable for patients with mild full-thickness prolapse and high risk of abdominal surgery, international
guidelines do not precisely indicate which therapy is better for this group of patients. Besides, previous
reports have suggested that both procedures have similar recurrence rates [10].

In the current study, we aimed to compare the safety and e�cacy of Altemeier and Delorme procedures
for treatment of patient with mild full-thickness rectal prolapse.

Methods
The Ethical Committee of The Third People's Hospital of Hangzhou approved the study protocol. Written
informed consent for participation was obtained in accordance with institutional review board standards
according to the Declaration of Helsinki. Thirty-four patients with full-thickness rectal prolapse, who
received either Altemeier or Delorme procedures, between January 2011 and December 2019, at The Third
People's Hospital of Hangzhou, China, were recruited in the study. We collected their demographic data,
including age at surgical treatment, gender, disease course, BMI, ASA score, squat maximal prolapse
length, operative data such as operative time, intraoperative blood loss, postoperative complications, and
postoperative length of hospital stay, as well as follow-up data, including recurrence rate, Wexner
constipation score and Wexner fecal incontinence scale. Technical safety of eaprocedure was assessed
by analyzing operative times, intraoperative blood loss, postoperative complications and postoperative
length of hospital stay. Furthermore, we evaluated measures of effectiveness of the interventions,
including recurrence rate, Wexner constipation score and Wexner fecal incontinence scale. Furthermore,
all patients were subjected to colonoscopy, to exclude other associated pathology, as well as mechanical
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bowel preparation and prophylactic antibiotic therapy. All operations were performed by the same team
of doctors.

Surgical procedure

Delorme Procedure

All the patients who underwent Delorme procedure were �rst placed in a lithotomy position, after
spinal/epidural anesthesia. Brie�y, the surgical area was routinely disinfected and sterile drapes placed.
The anal canal was immobilized with a 2-0 traction suture, from the right anterior, right posterior, left
anterior, and left posterior directions, and the dentate line identi�ed. The prolapsed rectum was carefully
brought out, through the anal ori�ce, the mucosa removed and assessed (about twice the length of the
prolapse part of the rectum). A diluted (1:200,000) epinephrine solution was then injected into the
submucosa, near the dentate line, to reduce intraoperative bleeding and facilitate dissection. Thereafter,
circumferential resection margin was marked at about 2 cm above the dentate line using an
electrocautery (Fig. 1a). The mucosa of outer rectum wall was cut from the anterior, lateral and posterior
walls, then its sleeve resection performed from the underlying muscle wall to the apex of the prolapsing
bowel submucosal dissection (Fig. 1b-1d). The muscular layer was folded longitudinally, by suturing with
absorbable 3.0 vicryl sutures, using simple interrupted stitches (Fig. 1e), then an anal sphincteroplasty
also performed using multiple interrupted absorbable sutures (Fig. 1f). Finally, mucosal edges were
approximated using simple interrupted stitches (Fig. 1g). No obvious rectal prolapse was observed after
Delorme procedure(Fig. 1h).

Altemeier Procedure

Patients were positioned in a lithotomy position, and surgery performed under either general or spinal
anesthesia. The prolapsed colorectum exhibited a tower-like morphology (Fig. 2a). The anal canal was
immobilized using a 2-0 traction suture, from the right anterior, right posterior, left anterior, and left
posterior directions, and the dentate line identi�ed. The prolapsed rectum was carefully brought out
through the anal ori�ce, and a circumferential resection margin marked at about 1.5 cm above the
dentate line via electrocautery (Fig. 2 b). The outer rectum was then cut from the anterior, lateral and
posterior walls using an ultrasonic scalpel (Fig. 2c), then an incision performed through the peritoneum to
gain access to the peritoneal cavity (Fig. 2d). The mesorectum, superior rectal artery and sigmoid arteries
were also dissected using an ultrasonic scalpel, followed by ligation of the superior rectal and partial
sigmoid arteries (Fig. 2e-2f). The peritoneum and the anterior sigmoid wall were sutured at the pouch of
Douglas with absorbable 3.0 vicryl sutures using simple interrupted stitches, to reconstruct and elevate
the pelvic �oor (Fig. 2g). Thereafter, levatorplasty, comprising plication of the levator ani musculature,
was performed using interrupted absorbable sutures (Fig. 2h). Cuts were carefully made along the
sigmoid wall, about 1 cm above the dentate line, with an end-to-end anastomosis between the rectum and
sigmoid also performed simultaneously (Fig. 2i). Finally, the redundant rectum and sigmoid were
removed. A drainage tube was placed above the anastomosis for 2 days (Fig. 2j).
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Postoperative care

Patients were administered with oral liquid intake, at 6 hours post-operation, while a semiliquid diet
started 3 days after surgery. Patients were intravenously injected with antibiotics at 3 days post-
operation. Those without postoperative complications, such as bleeding, anastomotic stricture,
anastomotic leakage, urinary retention, and urinary tract infections were discharged. Follow-up was
conducted via outpatient reviews or telephone. Bowel function, including incontinence, and constipation,
was reassessed at the clinic at 1 month post-operation, and full thickness prolapse of the rectal wall
de�ned as recurrence of the disease.

Statistical analysis

All statistical analyses were performed using Statistic Package for Social Science (SPSS) v17.0 software
(SPSS Inc., Chicago, IL, USA), and all data presented as means with their respective standard deviations.
Kolmogorov-Smirnov and Levene tests were used to test normality and homogeneity of variance.
Dichotomous variables were subjected to the McNemar chi-square, Pearson’s chi-square or Fishers’ exact
tests. Comparisons between two sample means, before and after treatment, were performed using a
paired t-test. Data followed by P<0.05 were considered statistically signi�cant.

Results

Patient demographics
All the 34 patients, recruited herein, successfully underwent the aforementioned procedures. Seven males
(36.8%) and 12 females (63.2%), with a median age of 62.0±6.2 years, underwent Delorme surgery,
whereas 4 males and 11 females, with a median age of 60.6±6.5 years, underwent the Altemeier
procedure. We found no signi�cant differences with regards to the age and sex of patients between the
two groups. However, in the Delorme group exhibited signi�cantly longer squat maximal prolapse
(5.4±1.6cm) than those in the Altemeier group (9.3±2.3 cm) (t=5.89, p<0.01) (Table 1). Five and four
patients in the Delorme and Altemeier groups, respectively, reported constipation with corresponding
Wexner constipation scores of 23.6±2.5 and 23.5±1.3 (t=0.07, p=0.95) (Table 2). Similarly, no signi�cant
differences were observed in fecal incontinence between the 6 patients in the Delorme and 5 in the
Altemeier groups, as evidenced by Wexner fecal incontinence scale scores of 14.8±1.5 and 15.6±1.1,
respectively (t=0.95, p=0.37) (Table 3).
Operative outcomes

We found no evidence of either intraoperative complications or mortality after operations. Conversely, the
Delorme procedure required an operative time of 85.8±13.7min, which was signi�cantly shorter than that
obtained in Altemeier procedure (111.0±14.2min; t=5.26,p<0.01). Moreover, the Delorme procedure was
accompanied by a signi�cantly lower intraoperative blood loss (20.8±6.5ml) relative to the Altemeier
therapy (61.7±9.4ml, t=14.98, p<0.01). Notably, we found no signi�cant differences with regards to
incidence of postoperative complications, including bleeding, anastomotic stricture, anastomotic leakage,
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urinary retention, and urinary tract infection between the Delorme [16% (3/19)] and Altemeier [20% (3/15)]
groups (=0.10, p= 0.75). However, the Delorme procedure was accompanied by signi�cantly shorter
postoperative hospital stay(8.4±1.5 days) than the Altemeier therapy (11.0±2.2 days) (t=4.13, p<0.01)
(Table 4).

Follow-up data

There were no signi�cant differences in follow-up times between the Delorme (16.3±2.3 months) and
Altemeier (15.0±3.3 months) groups, (t=1.38, p = 0.18). Similarly, the overall success rate was not
signi�cantly different between the Delorme (89.5%) and Altemeier (86.7%)groups (=0.06, p= 0.80)(Table 5
and Fig.3). Compared with before operation, Notably, Wexner constipation scores signi�cantly decreased
in both groups (Delorme = 23.6±2.5 vs.11.0±2.0,t=24.71, p<0.01;Altemeier=23.5±1.3 vs.9.3±1.7,t=13.8,
,p<0.01) (Table 6). Conversely, we found no statistically signi�cant differences in postoperativeWexner
constipation scores between the two groups(t=1.39,p=0.21). However, both groups exhibited signi�cantly
lowerpostoperative Wexner fecal incontinence scale scores than preoperative (Delorme=14.8±1.5
vs.6.2±0.8,t=14.10, p<0.01;Altemeier=15.6±1.1 vs.6.8±2.3,t=10.2, p<0.01). However, differences between
the groups were not statistically signi�cant (t=0.60,p=0.58) with regards to the postoperative Wexner
fecal incontinence scale scores (Table 7).

Discussion
At present, several types of surgical methods, classi�ed into either perineal and abdominal categories,
have been developed for treatment of rectal prolapse. For perineal approaches, the latest guidelines by
the American Society of Colon and Rectal Surgeons have recommended that Delorme procedure is
suitable for patients with a prolapse length of less than 5 cm, while the others should be subjected to
Altemeier operation[11]. One of the main parameters used to assess e�cacy of rectal prolapse surgery is
the rate of recurrence. In the present study, patients subjected to Delorme procedure exhibited a lower
recurrence rate and longer average follow-up time than those who underwent Altemeier operation.
However, no signi�cant differences were observed with regards to recurrence rates between the groups.
This was consistent with previously reported recurrence rates following Delorme procedure (range,
6.85~40%)[12~14]. This difference in rates may be attributed to varying inclusion criteria, relevant
instruments used, surgical skills and the length of follow-up applied across studies. On the other hand,
recurrence rates after Altemeier procedure ranged from 0 to 39%, and these may be attributed to various
factors, such as age at surgical treatment, operative technique, length of the resected intestine and
duration of prolapse[15~18]. Our results were consistent with the �ndings of a previous randomized
controlled trial, comprising 102 and 99 patients who underwent Altemeier and Delorme procedures,
respectively, which revealed similar recurrence rates after both approaches[19]. Comparative recurrence
rates have also been achieved using either procedure [10,19]. However, Altemeier procedure has been
associated with increased incidence of anastomotic leakage[16].
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To date, only a handful of studies have evaluated quality of life after surgery in rectal prolapse patients.
In the present study, patients who underwent either Delorme or Altemeier surgery exhibited improved fecal
incontinence and alleviated constipation symptoms. These �ndings were consistent with Barber et al. [20]

who found signi�cant correlation between the absence of rectal prolapse symptoms postoperatively with
a patient's assessment of overall improvement. The goals of Delorme or Altemeier procedure for patients
with rectal prolapse are the surgical repair of prolapse and to relieve the symptom of fecal incontinence
and constipation, which eventually improves the quality of life. Notably, the Delorme procedure was
accompanied by shorter operative times, less intraoperative blood loss and shorter postoperative length
of hospital stay, relative to Altemeier surgery. At the same time, we found no signi�cant differences in
incidence of postoperative complications, including bleeding, anastomotic stricture, anastomotic leakage,
urinary retention and urinary tract infection, between the two groups, although there was one case (each)
of bleeding, urinary retention, and urinary tract infection after Delorme operation. On the other hand, 3
cases (one each) exhibited bleeding, anastomotic stricture, and anastomotic leakage after Altemeier
procedure. These results were consistent with previous reports [14,21]. The anastomotic leak recovered
with conservative management, including bowel rest and total parenteral nutrition with or without
intravenous antibiotics, with the resulting anastomotic stricture resolved by endoscopic dilatation. The
remaining 4 cases also healed under conservative treatment. Altemeier procedure contains a transanal
full-thickness resection of the prolapsed rectosigmoid and a coloanal anastomosis, while Delorme
procedure only comprises resection of the mucosa. In principle, the Delorme procedure is not
accompanied by anastomotic leak .

In summary, our results a�rm the e�cacy and safety of both Altemeier and Delorme procedures for
treatment of rectal prolapse. Consequently, both procedures can improve defecation status in patients
with faecal incontinence and constipation. Notably, Delorme procedure is superior to Altemeier surgery,
for patients with mild prolapse, owing to its quicker recovery times, shorter hospital stay, and occurrence
of fewer anastomotic complications.
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Table 1
Patient Demographics

Parameter Delorme Altemeier t or Χ2 p-value

Age(years) 62.0±6.2 60.6±6.5 t=0.64 0.53

Sex        

male 7 (36.8%) 4(26.7%) Χ2=0.40 0.53

female 12 (63.2%) 11(73.3%)

BMI 23.6±2.4 25.0±2.1 t=1.72 0.10

Duration of symptoms (years) 10.0±2.7 11.1±2.7 t=1.14 0.27

Squat maximal prolapse length (cm) 5.4±1.6 9.3±2.3 t=5.89 <0.01

ASA score 2.0±0.8 1.7±0.7 t=1.24 0.22

Table 2
Occurrence of constipation in patients under operation

Parameter Delorme Altemeier t or Χ2 p-value

Age(years) 63.6±5.9 56.5±6.5 t=1.72 0.13

Sex        

male 3 1 Χ2=1.10 0.29

female 2 3

Duration of symptoms (years) 12.0±2.4 11.0±2.9 t=0.56 0.60

Squat maximal prolapse length (cm) 6.6±0.9 10.5±2.4 t=3.42 0.01

Wexner constipation score before surgery 23.6±2.5 23.5±1.3 t=0.07 0.95

The Wexner constipation score after surgery 11.0±2.0 9.3±1.7 t=1.39 0.21
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Table 3
Comparison of fecal incontinence in patients across operation groups

Parameter Delorme Altemeier t or Χ2 p-
value

Age(years) 67.0±3.3 64.2±3.7 t=1.32 0.22

Sex        

male 3 2 Χ2=0.11 0.74

female 3 3

Duration of symptoms (years) 11.3±2.3 12.4±2.4 t=0.74 0.48

Squat maximal prolapse length (cm) 5.3±1.2 11.2±0.8 t=9.13 <0.01

The Wexner fecal incontinence scale score before
surgery

14.8±1.5 15.6±1.1 t=0.95 0.37

The Wexner fecal incontinence scale score after surgery 6.2±0.8 6.8±2.3 t=0.60 0.58

Table 4
Postoperative outcomes

Measure of outcomes Delorme Altemeier t or Χ2 p-value

Operative time (min) 85.8±13.7 111.0±14.2 t=5.26 <0.01

Intraoperative blood loss (ml) 20.8±6.5 61.7±9.4 t=14.98 <0.01

Postoperative complications 3/19 3/15 Χ2=0.10 0.75

Postoperative length of hospital stay (days) 8.4±1.5 11.0±2.2 t=4.13 <0.01

Table 5
Follow-up data

Parameter Delorme Altemeier t or Χ2 p-value

Follow-up time (month) 16.3±2.3 15.0±3.3 t=1.38 0.18

Recurrence 2/19 2/15 Χ2 = 0.06 0.80

Table 6
Wexner constipation scores in patients before and after operation

Parameter Delorme Altemeier

The Wexner constipation score before surgery 23.6±2.5 23.5±1.3

The Wexner constipation score after surgery 11.0±2.0 9.3±1.7

t 24.71 13.83

p-value <0.01 <0.01
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Figures

Figure 1

Legend not included with this version

Table 7
Differences in fecal incontinence in patients before and after surgery

Parameter Delorme Altemeier

The Wexner fecal incontinence scale score before surgery 14.8±1.5 15.6±1.1

The Wexner fecal incontinence scale score after surgery 6.2±0.8 6.8±2.3

t 14.10 10.23

p-value <0.01 <0.01
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