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Abstract
Introduction: The aim of this study was to investigate long-term outcomes in terms of 
pain, quality of life (QoL), and gastrointestinal symptoms in women following colorec-
tal surgery for deep endometriosis.
Material and methods: In this historical cohort, women who underwent surgical treat-
ment for deep endometriosis by either nerve-sparing full-thickness discoid resection 
(DR) or colorectal segmental resection (SR) between March 2011 and August 2016 
were re-evaluated through telephone interviews about their long-term pain symp-
toms, subjective overall QoL as rated using a score from 0 (worst) to 10 (optimal), 
and gastrointestinal outcomes reflected by lower anterior resection syndrome (LARS) 
following a first postsurgical evaluation (visit 1) published previously and a long-term 
follow-up evaluation (visit 2).
Results: The median long-term follow-up time was 35.4 months at visit 1 and 
86 months at visit 2. Of 134 patients, 77 were eligible for final analysis and 57 were 
lost to follow-up. Compared with presurgical values, QoL scores were significantly 
increased at both postsurgical evaluation visits in both the SR cohort (scores of 3, 8.5, 
and 10 at the presurgical visit, visit 1, and visit 2, respectively; p < 0.001) and the DR 
cohort (scores of 3, 9, and 10, respectively; p < 0.001). Pain scores for dysmenorrhea 
(SR group scores of 8, 2, and 2, respectively; p < 0.001; DR group scores of 9, 2, and 
1, respectively; p < 0.001), dyspareunia (SR group scores of 4, 0, and 0, respectively; 
p < 0.001; DR group scores of 5, 0, and 1, respectively; p = 0.003), and dyschezia (SR 
group scores of 8, 2, and 2, respectively; p < 0.001; DR group scores of 9, 2, and 1, 
respectively; p < 0.001) significantly decreased after surgery and remained stable in 
both cohorts over the follow-up period. Minor and major LARS, reflecting gastroin-
testinal function, was observed in 6.5% and 8.1% of the SR group and in 13.3% and 
6.7% of the DR group, respectively, at visit 1 and in 3.2% and 3.2% of the SR group 
and 0% and 0% of the DR group, respectively, at visit 2, without significant differ-
ences between the SR and DR groups.
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1  |  INTRODUC TION

Endometriosis predominantly affects women in their reproductive 
years and may impair quality of life (QoL) and fertility. Deep lesions 
are usually associated with more adverse pain and gastrointestinal 
outcomes.1–4 The optimal treatment modality for symptomatic deep 
endometriosis (DE) should improve QoL and preserve or improve 
fertility with low recurrence and complication rates. Several stud-
ies have demonstrated a significant decrease in pain symptoms in 
women following surgical treatment for colorectal DE.5–8 However, 
debate is ongoing about how far surgical radicality – reflected by 
either segmental colorectal resection (SR) or discoid resection (DR), 
i.e. partial resection of the rectal wall, including the DE lesion or so-
called rectal shaving – is really warranted to achieve optimal surgical 
outcomes, including preservation of gastrointestinal function.9

SR is usually performed in symptomatic patients with extensive, 
partially occluding, and/or multifocal disease,10,11 which may render 
so-called conservative approaches, including DR or shaving pro-
cedure, inappropriate. However, several lines of evidence indicate 
that SR may confer higher complication rates, including anastomotic 
leakage and fistula formation, compared with rectal shaving,12,13 
with grade III complication rates similar to those with DR.13,14 Long-
term sequelae of full-thickness colorectal resection also include 
lower anterior resection syndrome (LARS), which has been shown 
to occur following both techniques, without significant advantages 
of one method over the other.14,15 Interestingly, SR may be associ-
ated with a higher incidence of de novo bowel symptoms such as 
constipation.16 Nevertheless, data on long-term pain and functional 
outcomes following colorectal surgery for DE are limited. To further 
elucidate the therapeutic effect of surgical treatment over time, we 
evaluated the long-term results of our previously published data for 
SR and DR17 in terms of pain symptoms, QoL, and LARS scores.

2  |  MATERIAL AND METHODS

We conducted a retrospective comparative follow-up study on pain 
outcomes, QoL, and LARS scores among women who underwent 
surgery for colorectal DE by either nerve-sparing, full-thickness DR 
or SR at the Clinic Ottakring and Hospital of St John of God, Vienna, 
Austria, from March 2011 to August 2016. All patients enrolled in 
a previous analysis were eligible for follow-up. All surgical proce-
dures were performed by one main gynecological surgeon (GH) in a 
multidisciplinary team setting consisting of four colorectal surgeons 

(BD, TB, FB, MD) and two urological surgeons. All procedures were 
initially performed laparoscopically under general anesthesia using 
four ports with single-shot intravenous antibiotic treatment 1 h be-
fore surgery. The surgical steps of each technique were previously 
defined in detail.17

2.1  |  Patients and outcomes

Postoperative data were obtained via a telephone survey. The inter-
views were performed by one co-author (DD). Pain symptoms such 
as dysmenorrhea, dyspareunia, dyschezia, and dysuria were evalu-
ated using a numerical 10-point analogue rating scale as used in the 
primary work. Patients rated QoL on a scale of 0–10, with 0 being 
the lowest and 10 the highest score possible. LARS scores were used 
to evaluate gastrointestinal function. This is a widely applied tool 
designed to establish a scoring system for postoperative bowel dys-
function in patients who have undergone a low anterior resection. 
It asks about five important items: incontinence for flatus, inconti-
nence for liquid stools, frequency, clustering, and urgency.18 Scores 
range from 0 to 42, where 0–20 is interpreted as no LARS, 20–30 is 
minor LARS, and 30–42 is major LARS.

2.2  |  Statistical analyses

No parameters except for age were distributed normally. In descrip-
tive statistics, age was given as mean ± standard deviation, and the 
other parameters were given as median (25–75th percentile). For 
the quantitative data, we used Student’s t test to compare normally 
distributed parameters and the Mann–Whitney U test to compare 
non-normally distributed parameters. The chi-squared test was 
used to compare qualitative data between surgery groups. We used 
Friedman’s test and a post-hoc Wilcoxon signed-rank test to evalu-
ate the differences in QoL and symptom scores for each surgery 

Conclusions: Colorectal surgery for deep endometriosis, either by DR or SR, provides 
stable and long-term pain relief with low rates of permanent gastrointestinal function 
impairment.
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Key message

Colorectal surgery for deep endometriosis, either by dis-
coid or segmental resection, provides stable and long-term 
outcomes in terms of pain, quality of life, and gastrointes-
tinal symptoms.
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group during the follow-up periods. All statistical analyses were per-
formed using SPSS 17 (SPSS Inc.) software. A p-value of <0.05 was 
considered statistically significant.

2.3  |  Ethical approval

The study was approved by the local institutional review board at 
Hospital St John of God (Reference number 2102/2018) on January 
12, 2021.

3  |  RESULTS

Of 134 patients, 77 (57.5%) were included in the final analysis and 57 
(42.5%) were lost to follow-up. In total, 15 of the 77 (19%) patients 
underwent DR and 62 (81%) underwent SR. The median follow-up 
interval at visit 1 was 35.4–36.5 (±21.9) months in the SR group and 
34.3 (±24.3) months in the DR group17 as published in our first work. 
The median follow-up interval at long-term visit 2 was 86 (68–104) 
months for all patients, with a median follow-up period of 90 months 
(range 67–104) in the DR group and 79 months (range 70–100) in the 
SR group. Patient characteristics, demographic data, and severity of 
DE are depicted in Table 1. Severity of DE was evaluated with the 
revised American Society for Reproductive Medicine score and the 
ENZIAN classification.19,20 Further data on intra- and perioperative 
outcomes are depicted in Table 1. Of the 15 patients receiving DR, 
three (20%) needed repeat surgery for possible disease recurrence. 
Three (8%) patients underwent two subsequent surgical procedures 
for endometriosis in the SR cohort (p = 0.17). Two patients who pri-
marily underwent DR underwent secondary SR resection because 
of recurrent rectal DE. Three of the 15 patients in the DR group and 
10 of the 62 patients in the SR group used oral contraceptives or 
levonorgestrel-releasing intrauterine devices, primarily for contra-
ceptive reasons.

As depicted in Table  2, QoL scores significantly increased and 
the symptom scores for dysmenorrhea, dyspareunia, and dyschezia 
significantly decreased at the first postsurgical visit (visit 1) and re-
mained stable over the follow-up period at visit 2 in both the SR 
and DR groups (Figure 1). Interestingly, dysuria had decreased after 
surgery at the first postsurgical visit and had increased at the second 
postsurgical visit in the SR group but did not significantly decrease 
after surgery at the first and second postsurgical visits in the DR 
group. Nine of the 62 (14.5%) patients in the SR group and three of 
the 15 (20%) patients in the DR group underwent bladder resec-
tion for endometriosis. In the subgroup analysis of the patients who 
underwent bladder resection, there were no significant changes in 
dysuria scores between preoperative and postsurgical visit 1, be-
tween postsurgical visits 1 and 2, and between preoperative and 
postsurgical visit 2 in both groups.

We observed no differences between LARS scores over the 
follow-up period at visit 2 in either surgery group (p  =  0.45 and 

p = 0.79, respectively) (Table 2). All patients who were eligible for 
long-term follow-up were asked whether they would repeat the sur-
gery with all its consequences; 80% of those in the DR cohort and 
96% of those in the SR group were in favor of surgery.

TA B L E  1  Patient characteristics, demographic data, and 
intraoperative findings of women undergoing segmental and 
discoid resection for colorectal deep infiltrating endometriosis

Segmental 
resection (n = 62)

Discoid resection 
(n = 15) p-value

Age (years) 34.3 ± 5.5 35.7 ± 7.1 0.39

Gravidity 1 (0.75–2) 0 (0–1) 0.002

Parity 1 (0–2) 0 (0–0) 0.002

Previous pelvic surgery 0.55

1 14 (22.5) 2 (13.3)

≥2 7 (11.3) 3 (20.0)

Laparoscopy 61 (98.4) 15 (100) 0.62

Conversion to 
laparotomy

1 (1.6) 0 (0) 0.62

Duration of surgery (h) 3.36 (2.54–4.30) 3.30 (2.33–4.82) 0.72

Hemoglobin level  
(g/dl) difference

1.7 (1.1–2.2) 1.1 (0.8–2.4) 0.34

Hospital stay (days) 7 (6–8) 7 (6–8) 0.75

Protective stoma 5 (8.1) 1 (6.7) 0.86

Presence of 
adenomyosis

26 (41.9) 6 (40.0) 0.89

AFSr stage

Stage I 3 (4.8) 1 (6.7)

Stage II 9 (14.5) 3 (20)

Stage III 13 (21) 1 (6.7)

Stage IV 37 (59.7) 10 (66.6)

ENZIAN A  
(vagina/RVS)

30 (48.4) 7 (46.7) 0.92

ENZIAN B (USL, 
parametrium)

11 (17.7) 3 (20.0) 0.15

ENZIAN C (rectum/
sigmoid)

62 (100) 15 (100.0) 1

C1 (<1 cm) 12 (19.4) 1 (6.7) 0.44

C2 (1–3 cm) 16 (25.8) 3 (20.0) 0.75

C3 (>3 cm) 34 (54.8) 11 (73.3) 0.25

FA, n (%) 34 (54.8) 6 (40.0) 0.30

FB, n (%) 4 (6.5) 0 (0) 0.58

FU, n (%) 3 (4.8) 5 (33.3) 0.006

Surgery for endometriosis during postoperative follow-up

0 48 (91.9) 12 (80)

1 3 (4.8) 2 (13.3)

2 2 (3.2) 1(6.6)

Note: Data are presented as n (%) unless otherwise 
indicated.Abbreviations: AFSr, revised American Fertility Society; FA, 
adenomyosis; FB, bladder endometriosis, FU, ureteral endometriosis; 
RVS, rectovaginal space; USL, uterosacral ligaments.
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4  |  DISCUSSION

The present study demonstrates that colorectal surgery for DE, ei-
ther by SR or DR, not only provides significant pain relief for all re-
ported symptoms and increases QoL over 2 years after surgery but 
also confers stable improvements over a long-term period of up to 
7 years. In addition, the prevalence of digestive complaints following 
either SR or DR, as reflected by LARS scores, was very low, with long-
term minor and major LARS of 8.1% and 3.2% in the SR cohort and 
6.7% and 0% in the DR cohort, respectively. Based on these observa-
tions, colorectal surgery for DE, either by DR or SR, appears to be an 
efficient and long-term effective treatment for symptomatic patients.

This is in line with the sparse literature regarding the long-term 
effects of colorectal surgery for DE.21,22 Conducting a long-term 
assessment of patient wellbeing allowed us to exclude unspecific 
negative post-surgical effects on patients’ health status and support 
the positive pain effects and QoL of these patients. Another end-
point of our study was the long-term effectiveness of SR compared 
with DR. We observed no differences in QoL scores, dysmenorrhea, 
dyspareunia, dyschezia, and LARS scores between the DR and SR 
groups, indicating no potential benefit of one technique over the 
other. Changes in dysuria scores indicating a moderate increase of 
symptoms in patients undergoing SR may be attributable to factors 
unrelated to surgery or endometriosis.

Altogether, these findings are in line with the literature offering 
equally effective surgical treatment modalities in terms of symptom re-
lief.23,24 Data regarding recurrence rates after surgical treatment of DE 
are scarce. Meuleman et al. reported a recurrence rate of 4%–25% at 
2-year follow-up.25 A recent review showed a complete improvement of 
symptoms in 85% of women, with recurrence rates lower than 5% with 
a correlation to surgical experience.26,27 In our study, 8% and 19.9% of 
the patients in the SR and DR groups underwent repeated surgery for 
possible recurrent endometriosis over the long-term follow-up period, 
with no significant differences among the groups (p = 0.89). As pub-
lished previously,17 two patients in the DR group exhibited recurrent 
colorectal DE and finally underwent SR, which supports the observa-
tion of higher recurrence rates following DR techniques. It should there-
fore be questioned whether less invasive surgery for bowel DE may 
confer lower efficacy and higher re-intervention rates. We observed no 
further cases of bowel stenosis in patients undergoing DR or SR.

An important point to highlight is the occurrence of postop-
erative LARS. It has been shown that increased LARS scores have 
a negative impact on QoL scores.28 In a retrospective multicenter 
study, Bokor et al. found that LARS was not more frequent after SR 
than after DR in patients undergoing rectal surgery for low colorec-
tal DE.15 Our findings of no difference among LARS scores when 
comparing SR and DR also mirror those of other studies. However, 
our study does have some limitations. First and foremost, the high 
rate of patients lost to follow-up needs to be taken into account 
and may be explained by the migrant and multiethnic background 
of our patients. As a consequence, a selection bias cannot be ex-
cluded. Second, other factors, such as concomitant adenomyosis 
and intake of combined oral contraceptives, could not be evaluated TA
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and may influence pain symptoms. However, this may be negli-
gible because only three of the 15 patients in the DR group and 
ten of the 62 patients in the SR group used oral contraceptives or 
levonorgestrel intrauterine devices, primarily for contraceptive 
reasons. Furthermore, LARS symptoms must be interpreted with 
caution because LARS-like symptoms may be prevalent in up to 
10% of the healthy general population.29 Finally, the retrospective 
nature of our study may cause a potential bias, and further pro-
spective studies are needed in this field, including control groups. 
The strengths of our work include the long observation period; 
very few other publications have evaluated the long-term effects 
of colorectal surgery for DE. Furthermore, the final argument in 
favor of surgery in symptomatic patients, despite the risk of com-
plications and sequelae, such as LARS or bowel stenosis, can be 
observed in our patients’ responses to the question as to whether 
they would choose to undergo their surgery again. In total, 80% in 
the DR cohort and 96% in the SR cohort confirmed that they would.

5  |  CONCLUSION

Surgical treatment of DE confers improvement that later plateaus 
and remains stable, increasing QoL, with low rates of severe compli-
cations and sequelae such as LARS. Future prospective studies that 
include control groups are necessary to support these assumptions. 

Colorectal surgery for DE, either by DR or SR, provides stable and 
long-term pain relief with low rates of permanent gastrointestinal 
function impairment.
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