
 

Chapter 5 

 

Segmental bowel resection for colorectal endometriosis: is 

there a correlation between histological pattern and clinical 

outcomes? 
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ABSTRACT 

Background: Surgical excision of rectal endometriosis is mainly conducted using either of two 

procedures: colorectal segmental resection and rectal nodule excision with or without opening the 

rectum. The decision of carrying out laparoscopic segmental resection can be supported by 

favorable clinical outcomes reported by several authors. The purpose of this study is to evaluate the 

histopathological patterns of colorectal endometriosis and investigate a potential relationship 

between histological findings with clinical data. 

Methods: we consecutively included 47 patients treated with laparoscopic segmental resection 

because of symptomatic colorectal endometriosis. All patients underwent follow-up for a median of 

18 months (range 6-35). We examined the histological patterns of colorectal endometriosis and 

particularly we evaluated the relationships between histological findings (in terms of satellite 

lesions, positive margins and degree of vertical infiltration) with clinical outcomes (in terms of 

incidence of recurrence, quality of life and symptom improvement). Visual Analogue Scale (VAS) 

score for pain symptoms (dyspareunia, dysmenorrhoea, chronic pelvic pain, pain on defecation) and 

the short-form Health Survey (SF-36 HS) for quality of life were evaluated. Moreover, we observed 

if satellite lesions could influence pre-operative scores of SF-36 HS questionnaire and VAS for pain 

symptoms. 

Results: we observed no statistically significant differences in terms of anatomical and pain 

recurrence, pain symptoms and quality of life improvement among the patients with or without 

positive margins, satellite lesions and a different degree of vertical infiltration (p > 0.05). 

Furthermore, women with or without satellite lesions did not have any significant differences in 

terms of preoperative VAS of pain symptoms and SF-36 scores (p > 0.05). 

Conclusions: The presence of satellite lesions or positive resection margins does not seem to 

influence clinical outcomes of segmental colorectal resection. Similarly, satellite lesions don’t 

appear to have a major role in determining preoperative clinical presentation. From our results we 

can speculate that an adequate resection of the bowel segment containing the main endometriotic 

lesion can provide the relief of symptoms, with a lower risk of major complications related to 

radical segmental resection. These results may be useful to reconsider the surgical strategy for 

bowel endometriosis. 



INTRODUCTION 

Endometriosis is a chronic gynecological disease defined as the presence of functional endometrial 

glands and stroma outside the uterine cavity (Clement, 1990). It is a severely debilitating disease 

which affects primarily women of reproductive age and in some cases can significantly affect the 

quality of life. The incidence of endometriosis in the general female population is 3–10% and ~5–

12% of these have intestinal endometriosis (Beltra´n et al., 2006; Houtmeyers et al., 2006; 

Kavallaris et al., 2011). The rectum and sigmoid colon are the most frequently involved tracts, 

accounting for ~90% of cases of intestinal endometriosis. 

Rectal and sigmoid endometriosis are associated with severe progressive symptoms, such as 

abdominal and pelvic pain, diarrhea, constipation, rectal bleeding and, very rarely, to bowel 

occlusion (Fedele et al., 2004; Daraı¨ et al., 2007; Ruffo et al., 2010). 

Surgical excision of rectal endometriosis is mainly conducted using either of two procedures: 

colorectal segmental resection and rectal nodule excision with or without opening the rectum. 

In the literature there are few studies that evaluate the histopathological findings of bowel 

specimens excised for endometriosis involvement (Yantiss et al., 2001; Kavallaris et al., 2003; Anaf 

et al., 2004; Remorgida et al., 2005a,b; Abrao et al., 2006; Roman et al., 2009; Jinushi et al., 2011). 

The purpose of this study was to investigate the histology of colorectal endometriosis and in 

particular to evaluate the relationships between histological findings (in terms of satellite lesions, 

positive margins and degree of vertical infiltration) and clinical outcomes (in terms of improvement 

of quality of life and symptoms and incidence of recurrences). We also observed if satellite lesions 

could influence preoperative scores for short-form health survey 36 (SF-36 HS) questionnaire and 

visual analogue scale (VAS) score for pain symptoms.  

 

MATERIALS AND METHODS 

Study population 

Specimens from 47 consecutive patients who underwent laparoscopic segmental resection because 

of intestinal endometriosis at Minimally Invasive Gynaecological Surgery Unit, S.Orsola-Malpighi 

Hospital, University of Bologna, between January 1
st
, 2008 and December 31

st
, 2010 were 

examined. 

We conducted a retrospective observational study, with the following inclusion criteria: age 25–45 

years; recto-sigmoid endometriosis; symptomatic disease; laparoscopic segmental intestinal 

resection; complete removal of macroscopic disease; negative history for inflammatory bowel 

disease; irritable bowel syndrome and intestinal tumors. 

For each patient demographic data (age, BMI, parity, infertility, previous surgical and medical 

therapy for a period of at least 6 months for endometriosis) were collected. 

 



Diagnosis of colorectal endometriosis and the preoperative evaluation were based, as previously 

described (Seracchioli et al., 2007), on gynecological examination, transvaginal ultrasound scan, 

double contrast barium enema, (MRI) and urography. Diagnosis was then confirmed by histological 

examination of the specimens. 

Each patient had agreed to the potential use of her data in future clinical retrospective studies. Being 

a retrospective observational study, only local ethical committee notification was required. 

 

Operative technique 

The strategy of surgical treatment was the removal of all macroscopically visible/palpable 

endometriotic lesions. Surgical procedures and perioperative management were performed as 

previously described (Seracchioli et al., 2007). The level of the end-to-end anastomosis was 

defined, according to the distance from the anus, as high/medium (≥8 cm), low (.5 and,8 cm) and 

ultralow (≤5 cm) (Minelli et al., 2009). The specimen’s length, the distance from the anus, the 

choice to perform ileostomy, the intraoperative complications and the rate of conversion to open 

surgery were recorded. 

 

Histological evaluation 

The specimens were immediately fixed in 4% formaldehyde for 12 h. The surgical specimen was 

cut from oral to anal side in longitudinal macrosections of 5 mm thickness. From each 

macrosection, tissue blocks of 2 cm length were obtained. Each tissue block was embedded in 

paraffin and 5 mm sections were obtained for microscopical evaluation. 

These sections were stained with hematoxylin and eosin and examined histologically. 

The variables evaluated were as follows: 

(i) The diameter of the primary lesion: the largest area of the intestinal wall on gross examination 

(Kavallaris et al., 2003). 

(ii) The presence of satellite lesions (the thickened areas other than the primary lesion in the 

longitudinal section) and their distance from the primary lesion (multifocality and multicentricity). 

Multifocal involvement was defined as the presence of endometriotic  lesions within a 2-cm area 

of the main lesion. Multicentric involvement occurred when endometriotic lesions were found .2 cm 

from the main lesion (Kavallaris et al., 2003; Jinushi et al., 2011). 

(iii) The vertical bowel diffusion of the main lesion through the three layers (muscularis propria, 

submucosa and mucosa).  

(iv) The involvement of the resection margins.  

The histopathological criteria for determining the presence of bowel endometriotic lesions were the 

presence of both ectopic endometrial glands and stroma. Free margins were defined as the absence 

of endometriosis in the microsections of the tissue rings from the circular stapler. 



Quality of life and symptoms 

Before and after surgery, all women underwent detailed history taking for symptoms related to the 

intestinal localization of endometriosis (pain on defecation, constipation, diarrhoea, bloating, rectal 

bleeding, tenesmus, nausea and vomiting). Pain symptoms not specifically related to bowel 

involvement were also recorded (dysmenorrhea, dyspareunia and chronic pelvic pain). Preoperative 

scoring of pain symptoms was performed using a 10-point VAS (10-point rating scale: 0 = absent; 

10 = unbearable); qualitative evaluation was executed for gastrointestinal symptoms. Furthermore, 

as a part of another study, all patients had completed Italian validated translation of the SF-36 for 

quality-of-life assessment. The SF-36 HS is a multipurpose, multidimensional, short and precise 

questionnaire using a score ranging from 0 to 100, with a higher score representing a better quality 

of life. Thirty-five of the thirty-six questions relate conceptually to 8 domains of health, represented 

by: physical activity, role limitations related to physical health and emotional state, bodily pain, 

perception of general health, vitality, social activities and mental health. One question, instead, 

assesses the change in health perceived by the subject over time. The information collected on 8 

scales can be summarized using appropriate psychometric methods in two synthetic indexes, one 

relevant to the domain physical health (Physical Component Summary, PCS-36) and the other to 

the mental health (Mental Component Summary, MCS-36). Differences between post-operative and 

preoperative scores for SF-36 were computed and then converted into percentage change scores for 

analysis. 

 

Follow-up 

All women underwent a clinical and instrumental follow-up at 1, 3 and 6 months and at each year 

after surgery. Follow-up consisted of a recto-vaginal examination and transvaginal ultrasound 

scans. During the follow-up visit at 6 months, patients filled out the questionnaire about changes in 

symptoms and quality of life (SF-36 Health Status). We compared pre- and post-operative scores of 

SF-36 HS and symptoms VAS scale. 

Furthermore, we assessed the rate of anatomic and/or pain recurrence of bowel endometriosis. Pain 

recurrence was defined as a new appearance of at least 1 pain symptom with a score ≥ 4 on a 10-

point VAS; anatomical recurrence was defined as the presence of new endometriotic intestinal 

lesions at gynaecological examination by transvaginal ultrasound, subsequently confirmed by MRI. 

 

Statistical analysis 

Continuous data are represented as mean+SD or median (range). Categorical variables were 

compared with two-tailed Chi-Square test with Yates correction or Fisher’s exact test, as 

appropriate. Continuous variables were assessed by unpaired t-test, if a Gaussian distribution was 

confirmed by the Kolmogorov-Smirnov test, or using Wilcoxon- Mann–Whitney test. Differences 



among three degrees of vertical infiltration were evaluated with Tukey–Kramer multiple 

comparisons test. Data were analyzed using the Statistical Package for the Social Sciences 13.0 

software (SPSS Inc., Chicago, IL, USA) and significance was set at a P value of , 0.05.  

 

RESULTS 

Preoperative characteristics of our patients are summarized in Table I. 

 

age (years), median (range) 34 (25-39) 

Body Mass Index (Kg/m²), median (range) 21 (17-29) 

parity*, number (%) 0 42 (89%) 

1 5 (11%) 

≥2 0 (0%) 

infertility, number (%) 14 (30%) 

previous surgery for endometriosis, number (%) 18 (38%) 

previous medical therapy for endometriosis, number (%)  28 (40%) 

preoperative 

symptoms, number 

(%) 

tenesmus 4 (8%) 

abdominal distension  17 (36%) 

rectal bleeding  7 (15%) 

constipation  22 (47%) 

diarrhoea  14 (30%) 

nausea and vomiting  3 (6%) 

pain on defecation  42 (89%) 

dysparaeunia  37 (79%) 

chronic pelvic pain  24 (51%) 

dysmenorrhea 37 (79%) 

preoperative SF-36 HS 

scores, mean ± SD 

total  41 ±17 

PCS-36 42 ±17 

MCS-36 41 ±18 

Note:  SF-36 HS: Short Form-36 Health Survey; SD: standard deviation; PCS: Physical Component Summary;MCS: 

Mental Component Summary. *number of live births. 

 

Table I. Preoperative characteristics 

 

Surgical data 

Forty-four of the 47 patients (94%) underwent laparoscopic segmental resection with a 

minilaparotomy for exteriorization of the intestine. The remaining 3 women (6%) required 

conversion to laparotomy owing to the presence of severe adhesions. Eighteen patients (38%) had 

previously undergone surgery for endometriosis: removal of endometriotic nodules of rectovaginal 

septum in 3 cases (17%); removal of deep lesions of uterosacral ligaments in 1 case (5%); shaving 



of a nodule of the rectum in 1 case (5%); stripping of ovarian endometriomas in 14 cases (78%), 

electrocoagulation of superficial endometriosis in 6 cases (33%) and adhesiolysis in 10 cases (55%). 

The bowel lesions were located in recto-sigmoid junction in 37 cases (79%), sigmoid colon in 7 

cases (15%) and rectum in 3 cases (6%). In 2 cases (4%) a second localization of the disease in the 

small intestine was also treated (ileocecal junction in one case and ileal in the other one). Moreover, 

in 7 cases (15%) appendectomy was performed for suspected endometriosis disease. In all patients 

except one, we performed other surgical procedures on further pelvic localizations of the disease 

(Table II). The level of the end-to-end anastomosis during the 47 colorectal resections was high in 9 

cases (19%), low in 33 cases (70%) and ultra-low in 5 cases (11%). Four cases (8%) required 

protective ileostomy with restoration of intestinal continuity after a period of 2–4 months. 

 

Non-bowel sites of endometriosis Number of patients (%) 

Rectovaginal septum 33 (72%) 

Posterior vaginal fornix  16 (35%) 

Uterosacral ligament 8 (17%) 

Ureter 3 (6%) 

Parametrium 6 (13%) 

Ovary 22 (48%) 

Bladder 6 (13%) 

Superficial 17 (37%) 

 

 

Table II. Non-bowel endometriotic lesions surgically removed 

 

 

Histopathological data 

The mean longitudinal length of excised segment was 10.3+5.1 cm. The mean diameter of the main 

lesion was 2.6+0.9 cm. Satellite lesions were detected in 30 cases (64%). A multicentric disease 

was found in 50% of the patients with satellite lesions. The mean number of satellite lesions was 

1.5+2.1. In all cases, lesions were found extending from the serosa. The deepest layer containing 

endometriotic foci at the primary lesion was the muscular layer in 30 specimens (64%) and the 

submucous layer in 12 (25%); in the remaining 5 (11%) cases the disease reached the mucosal 

layer. Nine patients (19%) had positive margins, out of which 2 had both cranial and caudal margins 

microscopically involved. Interestingly, both these patients showed multicentric disease.   

 



Clinical outcomes 

Median follow-up after intestinal resection was 18 months (6–35 months). Thirty-nine patients 

(83%) assumed for a period of at least 6 months medical therapy after surgery. At 6-months follow-

up, a significant improvement in pain and gastrointestinal symptoms was observed (Tables III and 

IV). There were statistically significant differences between preoperative and post-operative scores 

for SF-36 HS (Fig. 1). We diagnosed 9 (19%) cases of recurrent disease: 8 symptomatic and only 1 

anatomical.  

 

Pain symptom (VAS: Visual 

Analogue Scale) 

Preoperative intensity score  Postoperative intensity score   

median (range) median (range) P value 

pain on defecation 8 (0-10) 0 (0-8) 0,0001 

Dysparaeunia 5(0-10) 0 (0-8) 0,0001 

chronic pelvic pain 2(0-10) 0 (0-8) 0,0006 

Dysmenorrhoea 8 (0-10) 0 (0-10) 0,0001 

 

Table III. Semi-quantitative data on pain symptoms before and 6-months after surgery 

 

 

 

Figure 1: Preoperative and postoperative mean total, PCS (Physical Component Summary) and 

MCS (Mental Component Summary) scores for SF-36 HS (Short Form-36 Health Survey) and their 

percentage differences.  



 

gastrointestinal symptoms Disappeared after surgery De novo after surgery     

number of patients (%) number of patients (%) 

Tenesmus 3/4 (75%) 1 (2%) 

abdominal distension 13/17 (76%) 2 (4%) 

Bleeding per rectum 7/7 (100%) 0 

Constipation 20/22 (91%) 2 (4%) 

Diarrhoea 12/14(86%) 4 (8%) 

nausea and vomiting 2/3 (67%) 0 

 

Table IV. Qualitative data on gastrointestinal symptoms after surgery 

 

 

Relation between histological patterns and clinical data 

 

(i) There was no statistically significant impact of the multiplicity of endometriotic lesions on the 

preoperative pain symptoms (Table V). 

(ii) Preoperative quality of life was not significantly different among patients with single 

endometriotic nodule and those with satellite lesions (Table VI). 

(iii) There were no statistically significant differences in terms of rate of recurrence (after a median 

follow-up of 18 months), pain symptoms improvement and quality-of-life amelioration (at 6-

moths) among the following groups: (Table VII).  

(a) patients with or without satellite lesions; 

(b) patients with or without positive margins; 

(c) patients with three different degrees of vertical infiltration of endometriotic lesions: muscularis 

propria, submucosa or mucosa. 



Among the previous three groups, there were no statistically significant differences in the 

percentage of patients treated with medical therapy. 

 

Pain symptom (VAS: Visual 

Analogue Scale) 

Satellite lesions (30 patients) No satellite lesions (17 patients)  

median score  range median score range P value 

pain on defecation 8 0-10 8 0-10 0.88 

Dysparaeunia 5 0-10 5 0-10 0,59 

chronic pelvic pain 1,5 0-10 2 0-10 0,85 

Dysmenorrhoea 8 0-10 8,5 0-10 0,98 

 

 

Table V. Pre-operative pain symptoms intensity scores in the 30 patients with satellite lesions and 

in the 17 patients with only primary lesion 

 

SF-36 HS score Satellite lesions (30 patients) No satellite lesions (17 patients)  

mean score ± SD mean score ± SD P value 

PCS 41 ± 16 44 ± 19 0,52 

MCS 40 ± 14 43 ± 22 0,56 

Total  40 ± 15 44 ± 21 0,49 

Note: SF-36 HS: Short Form-36 Health Survey; PCS: Physical Component Summary; MCS: Mental Component 

Summary. 

 
Table VI. Pre-operative scores for SF-36 HS in the 30 patients with satellite lesions and in the 17 

patients with only primary lesion 

 



 

Histological findings (n) Rate of 

recurrence      

 Pain symptoms 

improvement* 

 QoL 

amelioration** 

 

n (%) P value median (range) P value mean ± SD P value 

Margins neg  38 6 (16%) 0,22 20 (8-34) 0,46 48 ±28 0,82 

Pos 9 3 (33%) 23 (-6-33) 46 ±28 

Satellite 

lesions 

No 17 5 (29%) 0,24 16 (-6-34) 0,51 53 ±27 0,20 

Yes 30 14 (47%) 20 (8-30) 42 ±27 

Degree of 

vertical 

infiltration 

muscularis 

propria 

30 4 (13%) 0.075 21,5 (-6-30) 0,22 47 ±23 0,44 

submucosa 12 5 (42%) 13 (9-30) 50 ±26 

Mucosa 5 0 (0%) 18 (16-34) 32 ±26 

Note: QoL: quality of life; n: number of patients. 

* difference between preoperative and postoperative total VAS score for pain symptoms. 

** percentage difference between postoperative and preoperative total score for SF36-HS (Short Form-36 Health 

Survey). 

 

Table VII. Relationships between histology with clinical outcomes 

 
 

DISCUSSION 

In the present study, histological examination revealed the presence of microscopic satellite lesions 

in more than half of the cases (64%). In 50% of patients with satellite lesions, these were > 2-cm 

distant from the main lesion (multicentric lesions). In two studies, Kavallaris et al. (2003) and 

Jinushi et al. (2011) reported similar rates of multicentric disease. Our results are in agreement with 

the conclusions expressed by both series that a safety distance of 2 cm from the main lesion is not 

sufficient to obtain free margins. Unfortunately, it is difficult to suggest an appropriate area of 

resection for all cases because the endometriotic implants have a variable distribution (Jinushi et al., 

2011). 

Correlating histological to clinical findings, we found no correlation between the presence of 

positive margins and worsening of symptoms, quality of life and high rates of recurrence. 

Nevertheless, we are aware that no definitive conclusion can be drawn for this latter correlation, 

because it was underpowered. The microscopic persistence of disease would be theoretically 

responsible for a reduced effectiveness of surgery on health status, but there is no evidence that 

endometriotic residual lesions can develop and become symptomatic. The hypothetical recurrences 



could be caused by new endometriotic lesions. Moreover, medical therapy after surgery can arrest 

the possible progression of endometriosis (Seracchioli et al., 2009). 

To the best of our knowledge, this study is the largest case series to evaluate the correlation between 

histopathology and clinical data (preoperative symptoms and clinical outcomes) of colorectal 

endometriosis treated with segmental bowel resection. Remorgida et al. (2005a) evaluated the 

correlation between patients’ symptoms and the involvement of Cajal cells.  

Our findings suggest that women with or without satellite lesions showed no significant differences 

in terms of preoperative VAS of pain symptoms and SF-36 score. So, we can speculate that the 

preoperative symptoms are correlated mainly to the primary lesion in all patients. 

 It has been demonstrated that microscopic resection of bowel endometriotic implants might remain 

impossible, even if large segmental resection is performed (Roman et al., 2007; Anaf et al., 2009). 

After a median follow-up of 18 months (6–35), we observed no statistically significant differences 

in terms of rate of anatomical and pain recurrence, pain symptoms improvement and quality-of-life 

amelioration among the patients with or without positive margins, satellite lesions and different 

degrees of vertical infiltration. 

Surgical excision of rectal endometriosis can be conducted using these procedures: colorectal 

segmental resection, disc resection and shaving of the nodule. Donnez and Squifflet (2010) in a 

prospective analysis of 500 cases treated with the shaving technique demonstrated surgical and 

clinical outcomes similar to segmental resection. Disc resection was demonstrated as an incomplete 

technique because of lack of a stable landmark (fibrosis) and the frequent presence of satellite 

lesions or neural metastases (Anaf et al., 2004; Remorgida et al., 2005b). However, in studies 

comparing the two techniques, disc resection has been shown to be a valid alternative, with some 

relevant advantages, mainly for rectal and bladder dysfunctions (Fanfani et al., 2010; Roman et al., 

2010a,b). Some authors demonstrated an association between segmental bowel resection and a 

negative impact on patients’ quality of life. Dubernard et al. (2006) reported a post-operative 

increase in constipation, tenesmus and diarrhoea in 24, 27 and 7% of cases, respectively, treated by 

segmental resection. Roman et al. (2010a,b) recently showed unpleasant functional symptoms 

associated with colorectal segmental resection.  

Our results provide evidence in support of performing a so-called ‘modulated segmental resection’ 

when segmental resection is indicated. This approach is based on the concept that an adequate 

excision of the bowel segment, including the main lesion, can provide satisfactory outcomes with a 

lower risk of major complications related to large segment excision. 

Furthermore, even with the microscopic persistence of disease foci, we believe that hormonal 

treatment after surgery may reduce the incidence of endometriosis recurrences, as previously 

demonstrated (Seracchioli et al., 2010).  
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