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Abstract 

Objectives: To date, there is no consensus regarding the choice between radical (segmental 

resection) or conservative (shaving, discoid excision) surgical management for rectosigmoid 

endometriosis (RSE), in particular for patients with preoperative intermediate risk of bowel 

segmental resection (the grey zone). The objective was to compare long-term surgical, clinical, and 

functional outcomes between conservative and radical surgery in patients with RSE and 

preoperative intermediate risk of segmental resection. 

Design: Retrospective cohort study (Canadian Task Force classification II-2). 

Setting: Endometriosis tertiary level referral center, Sant’Orsola Academic Hospital, Bologna, Italy. 

Patients: Three hundred and ninety-two patients with RSE presented for complete macroscopic 

surgical excision between January 2004 and January 2017. 

Intervention: Assessment of laparoscopic bowel shaving, discoid or segmental resection for the 

treatment of RSE. 

Measurements and Main Results: Patients were divided into three groups according to surgical 

technique: shaving (297/392, 75.8%), discoid excision (33/392, 8.4%) and segmental resection 

(62/392, 15.8%). Preoperative characteristics, surgical data, short- and long-term complications, 

rate of proven and suspected recurrence were assessed. The segmental resection group showed 

more short-term complications compared with the discoid group and shaving group (17.7% vs 

9.1% vs 5.4%, respectively; p = .004). Median follow-up time was 43 months (range, 12–163). 

Suspected and proven RSE recurrence rates showed no statistically significant difference among 

the three groups. There were no significant differences concerning the rate of de novo chronic 

constipation and urinary retention.  

Conclusion: Conservative surgery is preferred to radical surgery in patients with RSE in the grey 

zone risk category because it results in similar suspected and proven RSE recurrence rates and is 

associated with less short-term complications.  
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Introduction 

Bowel endometriosis is when endometrial-like glands and stroma infiltrate the bowel wall reaching 

at least the muscular layer [1] and is estimated to occur in 8% to 12% of patients with a diagnosis 

of endometriosis; rectum and sigmoid colon are responsible for about 90% of all intestinal lesions 

[2,3].  

Although several surgical techniques such as laparoscopic bowel resection, disc excision, or rectal 

shaving have been described as treatment, there is no consensus regarding a standard technique 

to adopt [4]. Moreover, efficacy of different approaches in terms of recurrence is controversial; 

some authors state that bowel resection has a lower recurrence rate compared with rectal shaving 

[3,5], but this result has not been confirmed by other studies [6,7]. 

Bowel resection is known to have a higher risk of adverse surgical outcomes during the peri-

operative period compared with conservative surgery [8,9]. Similarly, the risk of functional 

complications (urinary, bowel, and sexual) seems to be higher in patients undergoing the radical 

approach [10–12]. 

It is crucial to stratify patients before surgery according to risk of segmental bowel resection to 

make an informed and shared decision regarding technique. Nevertheless, in many cases 

intraoperative decisions about the type of bowel surgery tend to reflect the center’s policy and 

surgeon preference and experience. 

Given this background, the objective of the current study was to investigate surgical, clinical, and 

functional outcomes in patients undergoing rectosigmoid endometriosis (RSE) surgery for bowel 

endometriosis preoperatively stratified as intermediate risk for bowel resection, otherwise called 

the grey zone. 

Materials and Methods  

We conducted a retrospective cohort study by reviewing the medical records of consecutive 

symptomatic patients with RSE who presented for complete excision of macroscopic disease at 
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our referral academic center between January 2004 and January 2017 with a minimum follow-up of 

12 months.   

Preoperative data 

All patients underwent bimanual examination, speculum examination, transvaginal ultrasound and 

transabdominal ultrasonography before surgery. In patients with large bowel nodules (maximum >3 

cm), rectal implants involving inner muscularis propria at transvaginal ultrasonography or severe 

bowel symptoms (rectal bleeding, symptoms of subocclusion, severe dyschezia), multidetector 

computerized tomography enteroclysis urography or magnetic resonance imaging enema were 

performed preoperatively to check for critical bowel or urinary stenosis and to plan surgery. 

Demographic and clinical characteristics were recorded, including hormonal therapy within 6 

months before surgery. 

The surgical decision was personalized according to the individual patient. In the absence of 

distinct indications for segmental bowel resection in patients with bowel deep infiltrating 

endometriosis, the risk was stratified by the team of surgeons and sonographers evaluating and 

carefully assessing the clinical and imaging data. Patients who did not fall in the high or low risk 

groups were classified as intermediate risk for rectosigmoid segmental resection and were 

included in the present study for analysis (Table 1).  

Surgical techniques and decision-making 

The day before surgery, monobasic sodium phosphate (40 mL in the morning and 20 mL in the 

afternoon) and clear liquid diet were required. Operative procedures were performed by two 

gynecological surgeons with extensive experience in the management of deep infiltrating 

endometriosis utilizing a previously published technique [13]. Bowel resections were performed by 

a dedicated colorectal surgeon. 

Shaving consisted of careful dissection of the endometriotic nodule, peeling it off the bowel wall 

with or without breaching the bowel lumen with subsequent sutures when necessary. For 
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persistent deep bowel wall vertical infiltration or severe damage of the muscularis propria, bowel 

resection was adopted after shaving. For bowel implants <3 cm, located on the ventral surface of 

the rectum, and within 15 cm from the anal verge, a discoid excision of the rectal wall (full 

thickness anterior resection) was performed using a transanal circular stapler. For bowel implants 

≥3 cm or those impacting the sigmoid tract, segmental rectosigmoid resection was completed 

using linear stapler 1 to 2 cm under the involved tract. The bowel tract was exteriorized through a 

small incision (3 cm) at the point of the suprapubic trocar and was excised. End-to-end or 

lateroterminal anastomosis was performed using a circular stapler. 

All patients were informed and counseled regarding the risk of bowel resection and that the final 

decision would be determined at the time of surgery according to the depth of bowel involvement. 

In all cases, bowel segmental resection was avoided when possible. Surgical details and short- 

and long-term complications were recorded. Postoperative need for bladder self-catherization (in 

case of residual urine volume >100 mL) was noted at discharge and follow-up evaluations and was 

recommended until residual urine volume was less than 100 mL.  

Surgical follow-up 

Patients were followed 1, 3, 6, and 12 months after surgery and then every year with gynecological 

examination and ultrasound scan to check for endometriosis recurrence. Patient symptoms and 

postoperative complications were noted. 

Short- and long-term complications were documented, pain symptoms were evaluated using the 

Visual Analogue Scale (VAS) score, endometriosis recurrence and need for re-intervention were 

compared among groups according to surgical procedure (shaving group [SG], discoid group [DG] 

and segmental resection group [RG]). In particular, recurrence of endometriosis (suspected or 

proven) was recorded and classified in three categories according to Meuleman et al [14]: 

a) Symptom recurrence based on patient history (VAS pain score ≥5), but no proof of 

recurrence by imaging and/or surgery; 
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b) Endometriosis recurrence based on non-invasive imaging in patients with or without 

symptoms; 

c) Recurrence of histologically proven endometriosis; during secondary surgery, 

endometriosis is visually observed and confirmed histologically. 

Suspicious endometriosis recurrence was defined as Categories a and b, while proven 

endometriosis recurrence was considered present if Category c criteria were met. 

Long-term complications included de novo chronic constipation (persistent 3 months after surgery) 

and urinary retention (bladder catheterization for more than 3 months after surgery). 

Owing to the retrospective design of the study, the institutional review board was notified and 

determined that approval was not required, and the local ethics committee approved the collection 

of data for research purposes. All patients signed informed consent during preoperative evaluation 

for deidentified data collection.  

Statistical analysis 

Continuous data are represented as mean ± standard deviation (SD) or median (range). 

Categorical variables were compared with Chi-square test. Continuous variables were assessed by 

Kruskal-Wallis test. A mixed model analysis of variance test was performed to compare the 

efficacy of the three techniques on patient symptoms. Significance was set at a p < .05. Data were 

analyzed using the Statistical Package for the Social Sciences 24.0 software (SPSS Inc., Chicago, 

IL, USA).  

Results 

During the study period, 1029 patients underwent bowel surgery for endometriosis. According to 

risk stratification for RSE, 422 patients (41%) with intermediate risk were included in the study 

group. Of those, 7.1% (n = 30) were lost to follow-up. Median follow-up was 43 months (range, 12–

163). Finally, 392 patients were included in this study: 297 underwent shaving (75.8%), 33 discoid 

resection (8.4%), and 62 segmental resection (15.8%).  
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Patients were comparable in terms of age, body mass index, parity, presence of adenomyosis, use 

of medical therapy, and severity of preoperative symptoms. Length of follow-up was comparable 

between groups. The rate of previous bowel surgery for endometriosis was higher in RG (11.3%) 

and DG (12.1%) patients than SG patients (4%) (Table 2). 

Surgical details are reported in Table 3. The three groups were comparable for concomitant 

procedures, while significant differences (p < .001) were observed regarding duration of surgery 

and hospitalization: mean operating time was 147 ± 47 minutes in SG patients, 186 ± 36 minutes in 

DG patients, and 207 ± 61 minutes in RG patients; mean hospital length of stay was 5.4 ± 3.0 days 

(SG), 7.2 ± 2.0 days (DG), and 9.3 ± 6.5 days (RG). Pathological examinations confirmed RSE in 

all patients.  

Concerning overall short-term postoperative complications, RG presented a significantly (p = .004) 

higher rate compared with SG and DG patients. In the RG group, 11 patients (17.7%) developed 

the following complications: 1 rectal fistula, 1 urinary fistula, 2 with rectal bleeding requiring 

endoscopic intervention, 2 with hemoperitoneum requiring re-intervention, 2 with anemia requiring 

blood transfusion, and 3 with fever resolved with antibiotic therapy (Table 4). In the SG group, 16 

patients (5.4%) presented the following complications: 1 rectal fistula, 4 urinary fistulae, 2 with 

ureteral stenosis requiring stenting, 7 with anemia requiring blood transfusion, and 2 with fever 

resolved with antibiotic therapy. In the DG group, 3 patients (9.1%) presented with postoperative 

complications: 1 bowel stenosis requiring endoscopic dilatation and 2 with anemia requiring blood 

transfusion. According to the Clavien-Dindo classification [15], all complications were grade 3b or 

lower, and complications that were grade 3b were statistically higher in the RG group (SG: 1.7%, 

DG: 0%, RG: 6.5%; p = .03). 

At median follow-up of 43 months, a significant improvement of all pain symptoms was observed 

for all groups (Table 5). 

Suspected and proven RSE recurrence was not statistically significant among the three groups 

(Table 5). Symptom recurrence was found in 35 SG patients (11.8%), 4 DG patients (12.1%), and 
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4 RG patients (6.5%). Suspected recurrence was detected by ultrasound during long-term follow-

up in 12.8% of SG patients, 6.1% of DG patients, and 4.8% of RG patients. Proven endometriosis 

recurrence was diagnosed after re-intervention for RSE in 12 SG patients (4.0%), 1 DG patient 

(3.0%), and no RG patient. 

There were no statistically significant differences in the three groups concerning the rate of de 

novo chronic constipation and urinary retention. 

Discussion 

To the best of our knowledge, the current study is the first to specifically evaluate the surgical 

outcomes of patients with RSE and preoperative intermediate risk for segmental resection, or the 

grey zone. Forty one percent of patients in the current study were determined to have grey zone 

RSE. In these patients, preoperative assessment is challenging, and it is hard to determine before 

surgery the appropriate procedure choice of shaving, discoid excision, or segmental resection.  

Given the discouraging dearth of comparative research in this field, different and opposite 

intervention managements have been presented [2–6,9,16–19]. The presence of multiple lesions, 

the extension of the main nodule >3 cm, disease infiltration to the rectal mucosa and invasion of 

>50% of the circumference, together with other factors including patient symptoms and number of 

previous surgeries for RSE have been suggested as indications to stratify the patients as high risk 

for bowel segmental resection [2,3,5,16,17]. Conversely, it is recommended to treat small isolated 

rectosigmoid nodules without critical stenosis and subocclusion symptoms with a conservative 

approach (low risk of bowel segmental resection) [6,9,18], while some affirm that shaving should 

be considered first-line surgical treatment for deep infiltrating endometriosis, regardless of nodule 

size [4]. Moreover, the reported risk of recurrence after RSE surgery varies among studies, 

especially owing to various definitions of recurrence and length of follow-up [19]. 

During long-term follow-up of the current study, patients in the conservative surgery groups (SG 

and DG) had higher suspected RSE recurrence rates compared with patients treated with 
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segmental resection, although there was no statistical significance. Similarly, the SG and DG 

groups showed higher proven recurrence rates, identified after laparoscopic re-intervention for 

RSE, compared with the RG group (SG: 4.0%, DG: 3.0%, RG: 0%) without statistical significance.  

The exact reasons for endometriosis recurrence after complete removal of macroscopic disease 

are still poorly understood, although several hypotheses have been noted: growth of microscopic 

hidden foci left behind after surgery, development of de novo lesions, shift of lymphatic and 

vascular lesions to the bowel [20–22]. 

A large meta-analysis conducted by Meuleman et al [14] noted a proven endometriosis recurrence 

rate significantly lower in the resection group (2.5%) compared with the mixed surgical group 

(5.7%) at mean follow-up of two years. The mixed surgical group included patients who underwent 

mixed surgical techniques (both radical and conservative). A significantly higher rate of 

reintervention in the shaving group compared with discoid or segmental resection groups was also 

observed by Afors et al [3] (27.6% in shaving, 13.3% in discoid, and 6.6% in segmental bowel 

resection) at mean follow-up of 24 months as well as by Roman et al [23] (8.6% after conservative 

surgery versus 0% after radical surgery) at mean follow-up of 80 months.  

The current study data, even without statistical significance, showed similar reintervention rates 

and suspected recurrence rates [3,14,23]. This could be explained by the inclusion of only patients 

with intermediate risk of segmental resection. 

In the RG group, more short-term complications were identified compared with the DG and SG 

groups (17.7% vs 9.1% vs 5.4%, respectively). Complications observed in the current study groups 

were comparable to those reported by other investigators [24,25]. In a systematic review, De Cicco 

et al [24] compared complications in 30 studies and concluded that the overall complication rate 

after segmental resection surgery was 22.2%. Abo et al [25] reported a three-arm comparative 

analysis of 364 consecutive patients undergoing surgery for bowel endometriosis; the early 

complication rate in the three groups was 5.5% for shaving, 7.5% for discoid, and 20.9% for 

segmental resection. 
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Regarding long-term complications, there was no statistical difference among the three groups of 

the current study. In accordance with the randomized controlled trial by Roman et al [26], the 

current study demonstrated that functional outcomes were similar when conservative surgery was 

compared to radical rectal surgery for deeply invasive endometriosis involving the bowel. However, 

Roman et al observed a higher incidence of digestive and urinary complications at 24-month 

follow-up, maybe owing to the smaller sample size and larger panel of functional complications 

investigated, including frequent bowel movements (≥3 stools/day), defecation pain, anal 

incontinence, and dysuria [26]. Adoption of the nerve-sparing technique and modulated segmental 

resection in terms of bowel length and vascularization preservation could prevent the high rate of 

pelvic organ dysfunctions reported [26–28]. 

The generalizability of the current study results is limited by the monocentric design of the study. 

Furthermore, despite the large study cohort and the long-term follow-up, the retrospective nature of 

this study did not allow for control of the confounding factors, including improvements in diagnostic 

and surgical techniques over the years.  

Conclusion 

Determining the correct surgical approach for RSE is challenging, owing to the numerous variables 

that must be considered before and during surgery. According to the current study, conservative 

surgery is preferred to radical surgery in patients diagnosed in the grey zone owing to similar 

results in terms of symptom severity improvement and recurrence rate, with less short-term 

complications.  
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Table 1 

Factors evaluated for risk stratification of rectosigmoid resection 

High risk* Low risk 

Nodule length ≥5 cm Nodule length ≤2 cm 

Multiple nodules Single lesion 

Critical bowel stenosis (>50%) No bowel stenosis 

Critical circumferential infiltration (>40%) No evidence of circumferential infiltration 

Mucosal infiltration at colonoscopy No cyclic rectal bleeding 

Cyclic rectal bleeding No subocclusion symptoms 

Subocclusion symptoms (abdominal 

distension, 1 stool for >5 consecutive days or 

radiological evidence of intestinal 

subocclusion) 

 

Previous conservative surgery for RSE  

*At least one of these factors. RSE = rectosigmoid endometriosis. 
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Table 2 

Patients clinical history 

 SG 

n = 297 (75.8%) 

DG 

n = 33 (8.4%) 

RG 

n = 62 (15.8%) 

P value 

Mean age, years* 35 ± 6.0 33 ± 3.2 35 ± 5.6 NS 

Mean BMI, kg/m2* 22.3 ± 3.4 22.7 ± 3.4 21.8 ± 2.7 NS 

Nulliparous, n (%) 243 (81.8) 30 (90.9) 50 (80.6) NS 

Desiring pregnancy, n 

(%) 

109 (36.7) 12 (36.4) 22 (35.5) NS 

Infertility, n (%) 57 (19.2) 6 (18.2) 12 (19.4) NS 

Adenomyosis, n (%) 153 (51.5) 16 (48.5) 36 (58.1) NS 

Associated 

endometrioma, n (%) 

200 (67.3) 23 (69.7) 38 (61.3) NS 

Previous medical 

therapy, n (%) 

215 (72.4) 18 (54.5) 48 (77.4) NS 

Previous surgery for 

endometriosis, n (%) 

102 (34.3) 9 (27.3) 30 (48.4) NS 

Previous rectosigmoid 

surgery for 

endometriosis, n (%) 

12 (4.0) 4 (12.1) 7 (11.3) .02 

Dyspareunia, VAS* 5.2 ± 3.4 5.3 ± 3.2 5.5 ± 3.2 NS 

Chronic pelvic pain, 

VAS* 

4.7 ± 2.9 4.0 ± 2.5 4.7 ± 3.2 NS 

Dysmenorrhea, VAS* 7.5 ± 2.7 8.2 ± 2.3 7.8 ± 2.7 NS 

Dyschezia, VAS* 6.2 ± 3.2 6.2 ± 3.7 6.0 ± 3.6 NS 

Dysuria, VAS* 1.1 ± 2.3 1.6 ± 2.6 1.8 ± 3.2 NS 

Constipation, n (%) 59 (19.9) 6 (18.2) 12 (19.4) NS 

Diarrhea, n (%) 22 (7.4) 6 (18.2) 5 (8.1) NS 

*Mean ± standard deviation. BMI = body mass index; DG = discoid group; RG = segmental resection group; SG = 
shaving group; VAS = Visual Analogue Scale.  
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Table 3 
Surgical details 

 SG 
n = 297 (75.8%) 

DG 
n = 33  
(8.4%) 

RG 
n = 62 
(15.8%) 

p value 

Duration of surgery, minutes* 147 ± 47 186 ± 36 207 ± 61 <.001 

Concomitant procedures, n (%) 286 (96.3) 29 (87.9) 58 (93.5) NS 

 Hysterectomy, n (%) 25 (8.4) 0 8 (12.9) NS 

 Ovariectomy, n (%) 
  Unilateral, n (%) 
  Bilateral, n (%) 

22 (7.4) 
17 (5.7) 
5 (1.7) 

3 (9.1) 
3 (9.1) 
0 

1 (1.6) 
1 (1.6) 
0 

NS 
NS 
NA 

 Ovarian cystectomy, n (%) 187 (63.0) 19 (57.6) 35 (56.5) NS 

 Bladder shaving, n (%) 74 (24.9) 8 (24.2) 13 (21.0) NS 

 Partial cystectomy, n (%) 20 (6.7) 0 5 (8.1) NS 

 Ureteral nodule excision, n 
(%) 

65 (21.9) 9 (27.3) 18 (29.0) NS 

 Ureterectomy, n (%) 7 (2.4) 0 1 (1.6) NS 

 Nephrectomy, n (%) 0 0 2 (3.2) NA 

 USL, n (%) 
  Unilateral, n (%) 
  Bilateral, n (%) 

118 (39.7) 
75 (25.3) 
43 (14.5) 

12 (36.4) 
4 (12.1) 
8 (24.2) 

17 (27.4) 
13 (21.0) 
4 (6.5) 

NS 
NS 
NS 

 Parametrium, n (%) 
  Unilateral, n (%) 
  Bilateral, n (%) 

87 (29.3) 
70 (23.6) 
17 (5.7) 

12 (36.4) 
11 (33.3) 
1 (3.0) 

16 (25.8) 
11 (17.7) 
5 (8.1) 

NS 
NS 
NS 

 Appendectomy, n (%) 15 (5.1) 3 (9.1) 5 (8.1) NS 

 Vaginal opening, n (%) 113 (38.0) 18 (54.5) 19 (30.6) NS 

 Ileostomy, n (%) 0 0 4 (6.5) NA 

Hospital length of stay, days* 5.4 ± 3.0 7.2 ± 2.0 9.3 ± 6.5 <.001 

*Mean ± standard deviation. DG = discoid group; RG = segmental resection group; SG = shaving group; USL = 
uterosacral ligament.  
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Table 4Short-term complications 

 SG 
n = 297 (75.8%) 

DG 
n = 33 (8.4%) 

RG 
n = 62 (15.8%) 

P value 

Rectal fistula, n (%) 1 (0.3) 0 1 (1.6) NS 

Bowel stenosis 
(required endoscopic 
dilatation), n (%) 

0 1 (3) 0 NA 

Urinary fistula, n (%) 4 (1.3) 0 1 (1.6) NS 

Ureteral stenosis 
(required stenting), n 
(%) 

2 (0.7) 0 0 NA 

Rectal bleeding 
(required endoscopic 
intervention), n (%) 

0 0 2 (3.2) NS 

Anemia (required 
blood transfusion), n 
(%) 

7 (2.4) 2 (6.1) 2 (3.2) NS 

Hemoperitoneum 
(required re-
intervention), n (%) 

0 0 2 (3.2) NA 

Fever (resolved with 
antibiotic therapy), n 
(%) 

2 (0.7) 0 (0) 3 (4.8) .01 

Women with 
complications, n (%) 

16 (5.4) 3 (9.1) 11 (17.7) .004 

Clavien-Dindo classification of complications 

1, n (%) 0 0 0 NA 

2, n (%) 9 (3.0) 2 (6.1) 5 (8.1) NS 

3a, n (%) 2 (0.7) 1 (3) 2 (3.2) NS 

3b, n (%) 5 (1.7) 0 4 (6.5) .03 

4a, n (%) 0 0 0 NA 

4b, n (%) 0 0 0 NA 

5, n (%) 0 0 0 NA 

DG = discoid group; RG = segmental resection group; SG = shaving group. 
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Table 5 
Follow-up 

 SG 
n = 297 
(75.8%) 

DG 
n = 33 
(8.4%) 

RG 
n = 62 
(15.8%) 

p value 

Median follow-up, months 43 (12–163) 46 (12–144) 46 (12–141) NS 

Use of medical therapy 
during follow up, n (%) 

200 (67.3) 23 (69.7) 48 (77.4) NS 

Suspicious RSE 
recurrence  

Symptom recurrence, n 
(%) 

Non-invasive imaging 
recurrence, n (%) 

 

35 (11.8) 

38 (12.8) 

 

4 (12.1) 

2 (6.1) 

 

4 (6.5) 

3 (4.8) 

 

NS 

NS 

Proven RSE recurrence 
(Re-intervention), n (%) 

12 (4.0) 1 (3.0) 0 (0) NS 

Dyspareunia, VAS score* 1.4 ± 2.1 1.2 ± 2.0 1.4 ± 2.5 NS 

Chronic pelvic pain, VAS 
score* 

1.0 ± 1.8 0.8 ± 1.4 1.1 ± 2.1 NS 

Dysmenorrhea, VAS 
score* 

1.3 ± 1.2 1.3 ± 1.4 1.4 ± 1.2 NS 

Dyschezia, VAS score* 0.6 ± 1.7 0.7± 1.5 0.7 ± 1.9 NS 

Dysuria, VAS score* 0.1 ± 0.5 0.2 ± 0.4 0.2 ± 1.0 NS 

Constipation, n (%) 12 (4.0) 3 (9.1) 7 (11.3) NS 

Urinary retention, n (%) 3 (1.0) 1 (3.0) 2 (3.2) NS 

*Mean ± standard deviation. DG = discoid group; RG = segmental resection group; RSE = rectosigmoid endometriosis; 
SG = shaving group; VAS = Visual Analogue Scale.  

 

 


