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Study Objective: The aim of this study was to describe surgical outcomes after different types of colorectal surgery for bowel 
endometriosis and to present the feasibility of LscPR in bowel endometriosis.
Design: Retrospective analysis.
Setting: Gynecological department at the Jinhua Maternity and Child Health Care Hospital.
Interventions and Measurements: From January 2014 to November 2024, we recruited 320 patients with bowel endometriosis 
who underwent LscShR (n=108), LscDR (n=70), LscSgR (n=73), or LscPR (n=69).
Main Results: Over a median follow-up of 4.6 years (range: 1–10 years), one patient rejected subsequent treatment in the LscShR and 
LscSgR groups, respectively, and two patients were lost to follow-up in the LscDR group; a total of 316 women completed the follow- 
up questionnaire. The total complication rate was highest in the LscSgR group (16.67%), followed by the LscDR (5.88%), LscPR 
(4.35%), and LscShR (1.87%) groups, with a statistically significant difference (P = 0.002). BE recurrence was seen only in the 
LscShR (12.15%) and LscDR (7.35%) groups (P < 0.001). DIE recurrence rates were low and similar across all groups (P = 0.810), 
ranging from 1.45% (LscPR) to 4.41% (LscDR). The incidence of low anterior rectal resection syndrome in the LscPR group was 
similar to that of the LscShR and LscDR (P > 0.05) groups, and the parameter was significantly lower than that in the LscSgR group 
(P < 0.05);.The LscPR surgical method was associated with the most comprehensive postoperative symptom improvement, achieving 
the best overall BENS scores. The rectal sensory parameters (FRS, CRS, MRTS) and the operation time of the balloon extraction test 
in the LscPR group were similar to those in the LscDR and LscShR groups (P > 0.05), and significantly lower than those in the 
LscSgR group (P < 0.05).
Conclusion: Within the limitations of a retrospective study, our data suggest that LscPR is an effective approach for bowel 
endometriosis, associated with significant symptom improvement and fewer complications.
Keywords: bowel endometriosis, deep endometriosis, LARS, preservation of mesentery segmental intestinal resection

Introduction
Endometriosis represents a chronic inflammatory oestrogen-dependent condition, with an estimated incidence of 
approximately 10–20% of women of reproductive age worldwide, rising to 30–35% in infertile women.1 Deep 
endometriosis (DE) is the most aggressive form, and is defined as endometriosis lesions spreading and infiltrating 
more than 5 mm beneath the peritoneal layer; it represents 48% of all cases of endometriosis.2 DE leads to inflammation, 
the two most characteristic manifestations of which are infertility and pelvic pain.3 Deep infiltrating endometriosis (DIE) 
usually localizes in the posterior compartment and involves the bowel in 3.8–37% of cases,4 with the rectum and/or 
sigmoid colon involved in approximately 70–93% of all cases.5 Bowel endometriosis (BE) is a challenging disease often 
involving a fibrotic reaction causing anatomic distortion and dense adhesions, which are associated with intestinal 
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complaints such as dyspareunia, dysmenorrhea, progressive dyschezia, constipation, rectorrhagia and tenesmus, all of 
which negatively impact patients’ health.6,7

Medical treatment should be considered the first line of therapy. Symptoms may temporarily improve with medical 
therapies; however, prolonged medical treatment cannot eradicate the disease and can be associated with side effects.8 

Deep infiltrating lesions are less likely to resolve and the progression of endometriosis may negatively affect women’s 
quality of life and their fertility.9 In these situations, surgery is preferred. Three conventional colorectal surgeries may be 
employed in the surgical treatment of bowel DE: nodule excision without opening the rectum (shaving), resection of the 
nodule with excision of the anterior rectal wall (disc excision), and segmental rectosigmoidectomy. Procedures are 
carried out according to the depth, extent, and location of lesions; however, there is no consensus regarding the optimal 
surgical strategy.10

The rate of recurrence has been related to the completeness of surgical excision.11 Segmental bowel resection 
is preferred in many cases; however, the radical nature of the surgery carries the risk of postoperative complications, 
including rectovaginal fistulae, anastomosis dehiscence, pelvic abscess and peritonitis,12 and intestinal dysfunction is 
increased significantly.13 The segmental bowel resection procedure shares technical similarities with the segmental 
resections performed in rectal cancer surgery. The primary goal of oncologic surgery is radical resection to achieve 
a cure, for which a certain degree of risk of nerve injury may be accepted to ensure oncologic safety. In contrast, the core 
objective of surgery for endometriosis is to maximally alleviate symptoms, preserve organ function, and maintain 
patients’ long-term quality of life.14 The classical trans-mesorectal excision, while pursuing complete mesorectal 
resection, is likely to damage the hypogastric plexus and splanchnic nerves embedded within the mesorectum.15 For 
benign conditions, iatrogenic autonomic nerve injury may lead to urinary, defecatory, and sexual dysfunction.16 

Therefore, there is an urgent need for a surgical strategy that achieves a better balance between thorough lesion excision 
and maximal preservation of pelvic nerve function. The nerve-sparing and refined mesenteric dissection technique 
evaluated in this study was developed precisely to address this specific need.

Materials and Methods
Patient Selection
This was a single-center, observational, indication-based cohort study. We retrospectively analyzed patients with bowel 
endometriosis (BE) who underwent surgery at Jinhua Maternity and Child Health Care Hospital between January 2014 
and November 2024 (Figure 1). The inclusion criteria were as follows: (1) patients underwent basic clinical evalua
tions, including physical examination, transvaginal ultrasonography, and magnetic resonance imaging (MRI) to 
confirm the precise characteristics of bowel nodules (size, depth of rectal wall invasion, and extent of circumferential 
involvement); (2) the lesion should be >15 cm from the anus; and (3) patients should have no desire to be pregnant. 
The exclusion criteria were: (1) patients with severe pelvic and intrauterine inflammatory disease; (2) BE involving 
only rectal serosa; and (3) a postoperative diagnosis of gynecologic malignancy. All eligible patients were informed of 
the benefits and degree of risk of postoperative complications and outcomes associated with the four specific types of 
surgery and the possible conversion from MIS to laparotomy. The choice of procedure was decided preoperatively in 
most cases, and the specific surgical method could be changed based on the concrete size of the BE lesion detected 
during the procedure. Postoperative continuous medical therapy such as GnRH analogs and dienogest was recom
mended for patients to reduce the risk of postoperative recurrences. The colorectal procedures would be performed by 
a colorectal surgeon from the same surgical team. During the follow-up period, the following data would be recorded 
by a clinical research technician. This research was approved by the Ethics Committee of Jinhua Maternity and Child 
Health Care Hospital and all patients provided written informed consent before recruitment. Questionnaires were 
answered postoperatively by patients to evaluate their health status: low anterior rectal resection syndrome score 
(LARS),17 Bowel Endometriosis Syndrome (BENS),18 rectal sensation test,19 and rectal manometry test.20,21 Operating 
time was determined from the first skin incision to closure. Operative blood loss was estimated by gathering the blood 
in suction bottles during the surgery.
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Surgical Technique
All of the cases recruited in this study were operated on by the same five proficient gynecologists. All patients were 
scheduled for bowel preparation before the procedure. The patients were placed in the Trendelenburg position at 30 
degrees. After general anesthesia, all visible endometriosis in pelvic sites were performed using ultrasonic scalpel 
(Ethicon Endo-surgery Inc., Cincinnati, OH, USA). BE lesions involving at least the muscularis propria layer of the 
intestinal wall were considered eligible for surgical resection. Rectal surgery, when required, was conducted by 
a specialized proctologist.

Laparoscopic superficial or deep shaving resection (LscShR) (Figure 2) was indicated for BE nodules meeting all of the 
following criteria: (1) a diameter of <3 cm; (2) a depth of rectal wall invasion of <7 mm; and (3) involvement of <50% of the 
bowel circumference. The shaving resection technique involved removing the nodule on the anterior face of the rectum. 
Laparoscopic discoid resection (LscDR) (Figure 3) was chosen when the intestinal endometriotic nodule was solitary and less 

Figure 1 CONSORT flow diagram.

Figure 2 Laparoscopic shaving resection.
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than 3 cm, at a distance of more than 10 cm from the anus, had fully invaded the intestinal wall, affected no more than one-third 
of the total circumference of the segment, and did not cause major distortion. The laparoscopic segmental resection (LscSgR) 
technique (Figure 4) and laparoscopic preservation of mesentery segmental intestinal resection (LscPR) technique (Figure 5) 
were described in our previous study.22

Assessment
Rectal Manometry Test
Three months after surgery, the patient was instructed to administer a glycerin enema two hours prior to the procedure. 
A single Foley catheter was taken, and its tip lubricated with mineral oil. The catheter was then inserted slowly into the 
rectal ampulla (approximately 10 cm from the anal verge). The balloon was inflated with 50 mL of normal saline. The 
distal end of the catheter was clamped with a hemostat. The patient was then instructed to assume a sitting defecation 
posture and to attempt to expel the balloon.

Rectal Sensation Test
For the sensory assessment, using the method described above, three months after surgery, the balloon was positioned within 
the rectal ampulla. The balloon was initially inflated with 20 mL of air, with subsequent increments up to a maximum volume 
of 340 mL. During the inflation process, the patient was instructed to describe three distinct sensory thresholds: the initial 

Figure 3 Laparoscopic discoid resection.

Figure 4 Laparoscopic segmental resection.
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sensation of rectal distention (FRS) or a fleeting desire to defecate; a sustained sensation of needing to defecate (CRS), which 
may be accompanied by a feeling of abdominal pressure or discomfort; and the intense sensation just prior to unbearable 
discomfort (MRTS), which may be accompanied by significant abdominal cramping or pain.

Statistical Analysis
SPSS version 17.0 (SPSS, Inc., IBM, Chicago, IL) was used to perform all statistical analyses. Data are presented as 
mean ± standard deviation (SD), median (range), or absolute number (%). The difference in means between the two 
groups was tested by analysis of variance (ANOVA). All P-values were two-tailed, and a P-value of <0.05 was 
considered statistically significant.

Results
From January 2012 to November 2024, 320 patients underwent laparoscopy for symptomatic deep endometriosis infiltrating 
the rectosigmoid. Patient characteristics are shown in Table 1. All patients agreed to provide written informed consent to 
undergo DE surgery, including bowel resection when necessary. One patient rejected subsequent treatment the in LscShR and 
LscSgR groups, respectively, and two patients were lost to follow-up in the LscDR group. Finally, there were 107, 68, 72, and 
69 cases of LscShR, LscDR, LscSgR, and LscPR, respectively. No patients experienced hemorrhage and conversion to 
laparotomy during the perioperative period. The specific follow-up rates were comparable across all groups (97.14–100%), 
and a chi-square test confirmed no significant differences in loss to follow-up (P = 0.617).

Postoperative complications and recurrence of DE and BE are described in Table 2. The overall incidence of postoperative 
complications of LscPR was lower than that of LscSgR, and similar to that of LscShR and LscDR. There was no BE 
recurrence in the LscSgR and LscPR groups. DIE recurrence rates were similar across all groups (P = 0.810).

The LARS scores after surgery are shown in Table 3, and the incidence of LARS in the LscPR groups was similar to 
that in the LscShR and LscDR groups (P > 0.05), and significantly less than that in the LscSgR group (P < 0.05).

The LscPR was associated with the most comprehensive postoperative symptom improvement, achieving the best 
overall BENS scores in 4 groups, and the most favorable outcomes in defecation and fecal urgency urination (Table 4).

The FRS, CRS, and MRTS parameters and the operation time of the balloon extraction test in the LscPR group were 
similar to those in the LscDR and LscShR groups (P > 0.05), and were significantly lower than those in the LscSgR 
group (P < 0.05) (Table 5). Compared to the other three surgical approaches, the nerve-sparing technique of LscPR 
helped to recover rectal sensory and motor function.

Figure 5 Laparoscopic preservation of mesentery segmental intestinal resection.
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Table 1 Baseline Clinical Characteristics of Patients in Four Groups

Primary Symptom LscShR, N=107 LscDR, N=68 LscSgR, N=72 LscPR, N=69 P-value

Age 
BMI 

Parity 

Previous surgery for endometriosis

33.57±6.49 
20.99±1.87 

2 (0–4) 

0 (0–2)

36.19±7.10 
21.02±1.74 

2 (0–3) 

0 (0–1)

34.83±7.02 
20.78±2.26 

2 (0–3) 

0 (0–2)

35.57±8.14 
21.02±2.44 

2 (0–3) 

0 (0–2)

0.120 
0.579 

0.074 

0.535
Operative time 195.83±26.67a 191.87±21.92a 231.06±50.07b 243.26±54.43b

Size of rectal nodule 

at MRI (the largest 
when multiple) (cm)

2.08±0.40a 2.25±0.42a 5.74±1.16b 5.78±1.26b

Distance from anal verge (cm) 10.54 ± 2.38a 10.05 ± 1.82a 10.20 ± 2.71a 11.09 ± 2.21a

Depth of invasion n(%) 0.112
Submucosal 41 (38.32) 29 (42.65) 29 (40.28) 30 (43.48)

Internal muscularis 51 (47.66) 35 (51.47) 41 (56.94) 36 (52.17)
External muscularis 15 (14.02) 4(5.88) 2 (2.78) 3 (4.35)

Serosal 0(0) 0(0) 0(0) 0(0)

Extent of circumferential involvement, n (%) 21.40±4.10b 24.22±5.30b 35.44±17.24a 33.20±15.86a

ASRM stage, n (%)

I 0(0) 0(0) 0(0) 0(0) 0.995

II 17 (15.89) 11 (16.17) 13 (18.06) 12 (17.39)
III 15 (14.02) 12 (17.65) 10 (13.89) 10 (14.49)

IV 75 (70.09) 45 (66.17) 49 (68.06) 47 (68.12)

Note: Groups sharing the same letter are not statistically different (P >0.05) (eg, a vs a), while groups with different letters show a statistically significant 
difference (P <0.05) (eg, a vs b).

Table 2 Postoperative Complications and Recurrence Following Use of Four Surgical Methods

LscShR, N=107, 
n (%)

LscDR, N=68, 
n (%)

LscSgR, N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

Complications 2 (1.87%) 4 (5.88%) 12 (16.67%) 3 (4.35%) 0.002

Pelvic encapsulated hydrops 1 (0.93%) 2 (2.94%) 3 (4.17%) 1 (1.45%) 0.559
Pelvic infection 1 (0.93%) 2 (2.94%) 3(4.17%) 2 (2.90%) 0.560

Rectovaginal fistula 0 0 2 (2.78%) 0 0.144

Anastomosis leakage 0 0 1 (1.39%) 0 0.661
Stenosis of anastomosis 0 0 2 (2.78%) 0 0.144

Pseudomembranous colitis 0 0 0 0

Urinary dysfunction 0 0 1 (1.39%) 0 0.661
Intraoperative vascular injury 0 0 0 0

Recurrence rate

BE recurrence 13 (12.15%) 5 (7.35%) 0 0 <0.001
DIE recurrence 4 (3.74%) 3 (4.41%) 3 (4.17%) 1 (1.45%) 0.810

Table 3 LARS Score and Symptoms After Different Types of Surgery

Symptom (score) LscShR, N=107, 
n (%)

LscDR N=68, 
n (%)

LscSgR N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

Flatulence 0.001
None (0) 87 (81.31%)a 52 (76.47%)a 39 (54.17%)b 46 (66.67%)a,b

<1 time/week (4) 17 (15.89%)a 14 (20.59%)a 21 (29.17%)a 16 (23.19%)a

≥ 1 time/week (7) 3 (2.80%)a 2 (2.94%)a 12 (16.67%)b 7 (10.14%)a,b

(Continued)
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Table 4 Improvement in BENS Score Following Different Types of Surgery

Symptom (score) LscShR, N=107, 
n, (%)

LscDR, N=68, 
n (%)

LscSgR, N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

Pelvic pain <0.001

None (0) 44 (41.12%)a 28 (41.18%)a 56 (77.78%)b 60 (86.96%)b

Mild (2) 37 (34.58%)a 24 (35.3%)a 9 (12.50%)b 6 (8.70%)b

Moderate (6) 14 (13.08%)a,b 16 (23.53%)b 6 (8.33%)a,b 3 (4.35%)a

Severe (8) 12 (11.21%)a 0b 1 (1.39%)a,b 0b

Painkiller <0.001
0–1 time/day (0) 64 (59.81%)a 53 (77.94%)a,b 62 (86.11%)b 61 (88.41%)b

>1 time/day (4) 31 (28.97%)a 11 (16.18%)a,b 8 (11.11%)b 7 (10.14%)b

Everyday (7) 12 (11.21%)a 4 (5.88%)a 2 (2.78%)a 1 (1.45%)a

Difficulty in defecation <0.001

None (0) 86 (80.37%)a 37 (54.41%)b 39 (54.17%)b 55 (79.71%)a

Mild (1) 14 (13.08%)a 19 (27.94%)a 18 (25.00%)a 11 (15.94%)a

Moderate (2) 7 (6.54%)a,b 12 (17.65%)a,b 14 (19.44%)b 3 (4.35%)a

Severe (2) 0a 0a 1 (1.39%)a 0a

Difficulty urinating 0.002
None (0) 49 (45.79%)a 32 (47.06%)a 40 (55.56%)a,b 51 (73.91%)b

Occasionally (3) 37 (34.58%)a 21 (30.88%)a 21 (29.17%)a 14 (20.29%)a

Often (4) 21 (19.63%)a,b 15 (22.06%)b 11 (15.28%)a,b 4 (5.80%)a

(Continued)

Table 3 (Continued). 

Symptom (score) LscShR, N=107, 
n (%)

LscDR N=68, 
n (%)

LscSgR N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

Fecal incontinence <0.001
None (0) 96 (89.72%)a 61 (89.71%)a 45 (62.5%)b 57 (82.61%)a

<1 time/week (3) 11 (10.28%)a 5 (7.35%)a 22 (30.56%)b 11 (15.94%)a,b

≥1 time/week (3) 0 (0%)a 2 (2.94%)a,b 5 (6.94%)b 1 (1.45%)a,b

Frequency of defecation <0.001

≥7 times/day (4) 17 (15.89%)a 1 (1.47%)b 7(9.72%)a,b 2 (2.90%)b

4-7 times/day (2) 33 (30.84%)a 5 (7.35%)b 19 (26.39%)a 10 (14.49%)a,b

1–3 times/day (0) 56 (52.34%)a 35 (51.47%)a 28 (38.89%)a 52 (75.36%)b

<1 time/day (5) 1 (0.93%)a 27 (39.71%)b 18 (25.00%)b 5 (7.25%)a

Fecal accumulation <0.001
None (0) 92 (85.98%)a 48 (70.59%)a 28 (38.89%)b 54 (78.26%)a

<1 time/week (9) 12 (11.21%)a 14 (20.59%)a,b 26 (36.11%)b 12 (17.39%)a,b

≥1 time/week (11) 3 (2.80%)a 6 (8.82%)a,b 18 (25.00%)b 3 (4.35%)a

Urgency of defecation < 0.001

None (0) 84 (78.05%)a,b 41 (60.29%)b 23 (31.94%)c 59 (85.51%)a

<1 time/week (11) 21 (19.63%)a 20 (29.41%)a,b 28 (38.89%)b 10 (14.49%)a

≥1 time/week (16) 2 (1.87%)a,b 7 (10.29%)b 21 (29.17%)c 0a

LARS Score (0–42) < 0.001

No LARS (0–20) 93 (86.92%)a 48 (70.59%)b 35 (48.61%)c 55 (79.71%)a,b

Mild LARS (21–29) 11 (10.28%)a 14 (20.59%)a,b 19 (26.39%)b 14 (20.29%)a,b

Severe LARS (30–42) 3 (2.80%)a 6 (8.82%)a,b 18 (25.00%)b 0 (0%)a

Note: Groups sharing the same letter are not statistically different (P >0.05) (eg, a vs a), while groups with different letters show 
a statistically significant difference (P <0.05) (eg, a vs b).
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Discussion
The main therapeutic strategies for endometriosis were medication and surgery.8,9 BE presents a therapeutic dilemma 
for the surgeon.23,24 Surgical treatment of bowel DE depends primarily on the size and the number of lesions, location, 
depth of infiltration, and extent of bowel lumen involvement.25 Different surgical techniques have been proposed. 
Adverse events are closely linked to the complexity of the surgical procedure itself, and the optimal treatment approach 
to BE is still controversial.26

The present review produces an overview of 10 years’ assessment of postoperative complications following surgical 
treatment of DE in our department. Before 2017 we mainly performed LscSgR (lesions of >3cm) to provide micro
scopically complete removal of digestive nodules and ensure a decrease in the risk of BE recurrences.

However, conventional LscSgR was associated with postoperative anastomotic leakage and compromised rectal 
sensory function, which we attributed to inadvertent injury to the autonomic pelvic nerves. This led us to adopt and 
refine a nerve-sparing technique, focusing on the preservation of the hypogastric plexus and splanchnic nerves, with the 
aim of reducing these functional sequelae.

The diagnosis of recurrent BE and DIE is based on symptoms combined with clinical signs. MRI have relatively high 
detection rates for endometriosis (sensitivity 88%, specificity 98%, accuracy 96%);27 however, the cost prohibits routine 
use in follow-up protocols. Instead, transvaginal ultrasound (TVUS) is the conventional follow-up technique, achieving 
a sensitivity of 87.2% and a specificity of 96.8% in detecting rectosigmoid endometriosis.28 MRI is reserved for cases 
where recurrence is suspected but cannot be confirmed by TVUS.

Table 5 Results of Rectal Manometry and Sensation Tests Following Different Types of 
Surgery

LscShR, N=107, 
n (%)

LscDR, N=68, 
n (%)

LscSgR, N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

FRS (mL) 42.64±10.58a 43.18±13.57a 51.97±18.74b 41.10±11.23a 0.002

CRS (mL) 88.21±20.00a 91.50±24.54a 102.47±23.82b 90.33±16.55a 0.001

MRTS (mL) 187.35±29.45a 190.76±17.56a 204.57±19.47b 183.16±19.19a 0.001
Time (min) 2.48±0.63c 2.78±0.68ac 4.24±0.82b 3.10±0.76a <0.001

Note: Groups sharing the same letter are not statistically different (P >0.05) (eg, a vs a), while groups with different 
letters show a statistically significant difference (P <0.05) (eg, a vs b).

Table 4 (Continued). 

Symptom (score) LscShR, N=107, 
n, (%)

LscDR, N=68, 
n (%)

LscSgR, N=72, 
n (%)

LscPR, N=69, 
n (%)

P-value

Fecal urgency <0.001
None (0) 82 (76.64%)a 35 (51.47%)b 27 (37.50%)b 62 (89.86%)a

<1 time/week (1) 22 (20.56%)a,b 25 (36.76%)b 25 (34.72%)b 7 (10.14%)a

≥1 time/week (2) 3 (2.80%)a,b 8(11.76%)c,b 20 (27.78%)c 0a

Sexual satisfaction <0.001

Satisfied (0) 50 (46.73%)a 34 (50.00%)a 42 (58.33%)a,b 54 (78.26%)b

Moderate (2) 29 (27.10%)a,b 26 (38.24%)b 19 (26.39%)a,b 11 (15.94%)a

Dissatisfied (5) 28 (26.17%)a 8(11.76%)a,b 11 (15.28%)a,b 4 (5.80%)b

BENS Score (0–28) <0.001

No BENS (0–8) 51 (47.66%)a 42 (61.76%)a,b 52 (72.22%)c,b 61 (88.41%)c

Mild BENS (9–16) 30 (28.04%)a,b 21 (30.88%)b 16 (22.22%)a,b 8 (11.59%)a

Severe BENS (17–28) 26 (24.30%)a 5 (7.35%)b 4 (5.56%)b 0b

Note: Groups sharing the same letter are not statistically different (P >0.05) (eg, a vs a), while groups with different letters show 
a statistically significant difference (P <0.05) (eg, a vs b).
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We noticed the high number of digestive symptoms following LscSgR in our department, such as increased frequency of 
bowel movements and fecal incontinence. These unpleasant functional digestive symptoms may last for a long time and even 
be accompanied by postoperative complications seriously affecting patients’ quality of life. For lesions of less than 3 cm, we 
applied LscShR so that the surgery could avoid risk of postoperative complications, in particular rectovaginal fistulas; 
however, preoperative symptoms are prone to recurrence. Optimum clearance of the endometriosis is key, and the main 
risk factor for recurrent disease reported in the literature is incomplete surgery.29 Anaf et al30 reported that deep endometriotic 
lesions invade the rectal wall along the nerves, sometimes even at a distance from the palpated lesion. The LscShR may be 
microscopically incomplete. Vercellini et al31 reported a significantly higher recurrence rate of 20% at one-year follow-up and 
an additional procedure was required in 25% of patients within five years after LscShR.

In subsequent surgeries, we reconsidered the risk of complications and significant outcomes. We adopted LscDR, 
which is considered only for lesions smaller than 3 cm. Nezhat et al11 first proposed discoid resection in BE and 
subsequently Roman et al32 improved the technique by using a stapler instead of manual suturing. LscDR does not 
require section of the mesorectum to reduce denervation and the special suturing is less likely to lead to rectal stenosis 
and dysfunction.33,34 Mabrouk et al35 reported a risk of recurrence after LscDR of 1.8–8%. A significant reduction in 
recurrence rate was observed compared to LscShR, a finding that is also in line with our outcomes.

However, use of a transanal stapler for BE may lead to progressive stenosis of the bowel. Additionally, when the nodules 
affect more than 50% of rectal circumference and LscDR is not an overly complex procedure for BE, colorectal resection is 
inevitable.36 Malzoni et al37 performed laparoscopic segmental rectosigmoid resection with the preservation of mesentery and 
achieved complete excision of endometriosis with no postoperative complications during the follow-up period. Preserving the 
mesentery is better in terms of re-establishing the anastomotic site and has less impact on postoperative intestinal function.

For these reasons, we linked LscPR to organ preservation in our study in the subsequent period; that is, stay as close as 
possible to the external muscularis propria on the shortest possible segment, with short healthy margins. This technique 
preserves the vascularity of the segments and innervation.38 Fanfani et al39 described a case control study with 88 patients who 
underwent segmental rectosigmoid resection for BE; the rectovaginal fistula complication rate was 3.4%, which was similar 
with LscSgR in our study. In our study, there was no rectovaginal and anastomotic fistula, anastomotic stenosis, or urinary 
dysfunction in the LscPR group, and no differences were shown regarding total postoperative complications with LscShR and 
LscDR. This is attributable to two details: our close postoperative monitoring of patients’ clinical symptoms and inflammatory 
markers such as C-reactive protein; and taking nerve-sparing techniques into account to avoid rectal innervation, that is, 
preservation of the inferior mesenteric artery may improvehealing of the incision. These results are in line with our 
expectations. Our study provided good perioperative outcomes and improved digestive functional outcomes more in the 
LscPR group than in the LscSgR group. There was also significant improvement in BENS score and recovery of rectal motor 
and sensory function was better in the LscPR than in the LscSgR group (P < 0.05).

A strength of the present study is that it is the first to report on the use of LscPR rather than the three conventional 
procedures concerning the management of BE and postoperative functional recovery. There are, however, some 
limitations to our study. First, selection bias is a major limitation because the observed differences in outcomes (eg, 
recurrence, LARS) may be confounded by the baseline severity and extent of the lesion for which each procedure was 
chosen. We selected patients over a long time period and those managed during the initial period were more likely to 
undergo shave and radical resection than patients enrolled in the subsequent arm. In the subsequent stage, the evolving 
expertise of the surgical team may have lead to greater surgical proficiency and resulted in more favorable outcomes. 
While the outcomes reflect a real-world learning curve, the study design inherently limits comparability between patients 
treated in the earlier and later phases of the study. Another limitation of this study was that it was conducted at a single 
center. In order to clarify the optimal procedure for BE, further research is needed to investigate multi-institutional 
prospective studies in order to construct a standardized diagnosis and long-term treatment process for BE.

Conclusion
LscPR promises to be a useful approach to treating deep pelvic endometriosis. For patients with bowel endometriosis 
who are not prioritizing fertility preservation, our findings indicate that LscPR can be an effective treatment, allowing for 
complete nodule resection, alleviation of digestive symptoms, and significant quality-of-life improvement.
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