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Abstract

Purpose The aim of the present study was to analyze
major and minor complications—including long-term
impairment of intestinal, bladder, and sexual function—fol-
lowing surgery for deeply infiltrating endometriosis using
anterior rectal resection.

Methods Patients who had undergone anterior rectal
resection due to endometriosis between 2001 and 2011
were included (n=113). Clinical and surgical data, as well
as minor and major complications, were recorded. A ques-
tionnaire was sent to the patients and also to a healthy con-
trol group (n=100).

Results Major complications occurred in 15.9% of cases
and minor complications in 15%. Patients with postopera-
tive ileostomies (n=38) initially had ultralow anastomoses
significantly more often. The questionnaire response rate
was 77%, with a mean follow-up period of 85.9 months.
Weak urinary flow was reported by 22.4% of the patients:
a feeling of residual urine by 18.4%; more than one
bowel movement/day by 57.5%; and insufficient lubrica-
tion during intercourse by 36.5%. These results differed
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significantly from the control group. Subgroup analysis
showed no statistical associations between questionnaire
responses and major or minor complications, ultralow anas-
tomoses, bilateral dissection of the sacrouterine ligaments,
or dissection of the vagina and rectovaginal space.
Conclusions The major complication rate was consist-
ent with the literature, but there were fewer minor com-
plications. Patients with bowel anastomoses below 6 cm
(ultralow) should receive information postoperatively about
the high risk of insufficiency and should be closely moni-
tored. The high rate of bladder, bowel, and sexual function
impairment, and inadequate data make further prospective
studies on this topic necessary.

Keywords Deeply infiltrating endometriosis - Minor
complications - Long-term results - Major complications -
Intestinal endometriosis - Anterior rectal resection

Introduction

Several organ structures may be affected in patients with
deeply infiltrating endometriosis with rectal involve-
ment, and the treatment consequently often requires a
multidisciplinary approach. The gold standard is resec-
tion with healthy margins in a single procedure, which
should be laparoscopic if possible [1, 2]. Patients with
deeply infiltrating endometriosis often have severe fibro-
sis and adhesions of anatomic structures. The radical
surgical approach needed is comparable with techniques
used for malignancy surgery. In addition to anterior rectal
resection, surgery may also be necessary in the area of
the vagina, rectovaginal space, and/or sacrouterine liga-
ments. This also explains the type and frequency of the
complication rates. Segment-preserving procedures such
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as shaving techniques or wedge resections appear to be
associated with lower complication rates, but also with
lower success rates relative to pain reduction [3, 4]. There
are as yet insufficient data on this topic.

The literature reports distinguish between major and
minor complications. Di Cicco et al. [5] include anasto-
motic insufficiencies, intestinal perforation, rectovaginal
fistulas, severe infections, and bleeding requiring transfu-
sion among the major complications, for example. Com-
plications that require a revision procedure and intraop-
erative injuries to organs and structures are also included.
In the literature, major complications of resection for
deeply infiltrating endometriosis with segmental resec-
tion of the intestine are reported in 7.4% [6] to 25% [7]
of cases.

These are distinct from minor complications, which
include slight-to-moderate infections, peripheral sensory
disturbances, bladder voiding dysfunction, and postop-
erative urinary obstruction. These are reported in the lit-
erature on resection for deeply infiltrating endometriosis,
including segmental bowel resection, in 0.6% [8] to 57%
[9] of cases.

The surgical procedure affects structures and anatomic
regions whose resection can lead to long-term impair-
ment of the vascular and neural supply to the lesser pel-
vis. Lasting functional deficits in bladder, bowel, and
sexual function may occur.

Dousset et al. [10] investigated 100 patients with rec-
tal endometriosis who underwent open rectal resection
and removal of any additional endometriosis lesions
and assessed postoperative complications over a 5-year
follow-up period. The most frequent minor postopera-
tive complications, at 16%, were temporary peripheral
neurogenic bladder voiding disturbances. Eleven percent
of the bladder voiding disturbances persisted, even after
the 5-year follow-up period, as long-term minor compli-
cations. In a total of 86 patients with deeply infiltrating
endometriosis, 58 of whom had deeply infiltrating rectal
endometriosis; Dubernard et al. also reported that nearly
all of the patients had postoperative bladder complica-
tions: incontinence, bladder voiding disturbances, and
weak urinary flow. Newly developing bladder problems
involving delayed urinary flow, urinary flow control, and
incomplete voiding occurred more often in the group
with rectal endometriosis [11].

The aim of the present study was to analyze major and
minor complications of operations for deeply infiltrating
endometriosis including rectal resection conducted in the
Department of Gynecology at Erlangen University Hos-
pital/Friedrich Alexander University during the period
from 2001 to 2011. Special attention was given to long-
term impairments of bowel, bladder, and sexual function.
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Materials and methods

The surgical reports for all patients with ICD-10 diagno-
sis N80.4 (endometriosis of the rectovaginal septum and
vagina) and/or N80.5 (endometriosis of the intestine)
and/or N80.8 (other endometriosis) during the period
2001-2010 were analyzed. Approval for the study was
received from the Ethics Committee at Friedrich Alexander
University (No. 307_12B).

The study included all patients identified in whom an
anterior rectal resection in cooperation with a colorec-
tal surgeon had been carried out due to deeply infiltrating
endometriosis, with or without involvement of the vagina
and/or rectovaginal space and/or sacrouterine ligaments.

Deeply infiltrating intestinal endometriosis was con-
sidered to be present if the patient had an Enzian score of
C1-3. Optionally, Enzian A1-3 and/or Enzian B1-3 could
be included. In principle, deeply infiltrating endometriosis
was defined as an endometriosis lesion with an infiltra-
tion depth >5 mm [12-14]. Patients who underwent wedge
resection of the intestine and patients with hysterectomy
before or during the operation were excluded.

The following patient data were taken from the files:
age, height, weight, duration of peridural anesthesia (PDA),
duration of opioid administration, hospitalization period,
patient’s symptoms, and reasons for the operation. In addi-
tion, information was also obtained from the files concern-
ing the postoperative course, histological findings, postop-
erative diagnostics (for example rectoscopy), and findings
noted at any later hospital stays or outpatient consultations.

The surgical reports were examined for the following
data: access route, operating time, estimated blood loss,
change of access, excision of endometriosis lesions in
the vagina, excision of endometriosis lesions in the rec-
tovaginal space, presence of other endometriotic lesions,
intraoperative complications, level of the bowel anas-
tomosis in centimeters from the anal line, and need for
ileostomy. It was noted whether complete resection of
the lesion (local RO resection) and/or complete resection
relative to the endometriosis (RO resection overall) was
achieved. All the patients received a questionnaire spe-
cially drawn up for the study, which included questions
about the patient’s history, postoperative course, and
state of health. Bladder, bowel, and sexual function were
inquired into using items from the German Pelvic Floor
Questionnaire. This originally Australian questionnaire,
with a validated German version, inquires into the areas
of bowel, bladder, and sexual function and also pelvic
organ prolapse symptoms during the previous 4 weeks.
The questions are answered with “yes” or “no,” or using
a rating scale—"never; occasionally (less than once per
week); frequently (once or more per week); daily” [15,
16]. The following questions were used for the analysis:
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“Is your urinary stream weak, prolonged, or slow?” “Do
you have a feeling of incomplete bladder emptying?” and
“Do you have sufficient natural vaginal lubrication during
intercourse?” The responses “never” and “occasionally”
were treated as “no,” and the responses “frequently” and
“daily” were treated as “yes.” The question “How often
do you have bowel movements?”” was also included in the
analysis. The possible responses “less than once a week”
and “less than every 3 days” were treated as equivalent to
constipation.

Patients who returned the questionnaire and provided
written consent were contacted once again by phone or
in writing for follow-up questions and an opportunity to
describe their state of health. The German Pelvic Floor
Questionnaire [15, 16] does not include any cut-off val-
ues for the presence of a functional disturbance. A con-
trol group was, therefore, formed for comparison. For this
purpose, the German Pelvic Floor Questionnaire was sent
to volunteers aged 18-58 among contacts of the hospital
staff and doctoral students (acquaintances, friends, stu-
dents). Exclusion criteria were hysterectomy prior to the
questionnaire and/or a medical history including past or
current endometriosis.

The definitions of major and minor complications were
based on the review by De Cicco et al. [5] and the publi-
cation “The accordion severity grading system of surgical
complications” by Strasberg et al. [17]. Major complica-
tions consisted of intraoperative injuries to organs and
structures, suture insufficiencies, fistulas, severe infec-
tions, anastomotic stenoses, bleeding requiring transfu-
sions, thromboembolic events, compartment syndrome,
organ failure, and death, as well as all complications that
required a repeat surgical procedure or radiological inter-
ventional therapy.

The following were defined as minor complications:
slight-to-moderate infections such as urinary tract infec-
tions, first- or second-degree urinary obstruction, and
time-limited complications with slight-to-moderate
effects on the patient’s general condition. Postoperative
residual urine volumes >100 mL were also regarded as

Table 2 Patients’

symptoms n %

(multiple responses possible)

and principal reasons for sur- Symptoms (n = 111)

gery Dysmenorrhea 78 703
Dyspareunia 55 49.6
Dysuria 29 26.1
Dyschezia 67 604
Sterility 65 58.6

Main reason for surgery

(n=113)
Pain 59 522
Sterility 38 33.6
Sterility + pain 12 10.6
Other 2 18
No data 2 18

minor complications, whether or not they required treat-
ment [18, 19].

The data were analyzed using the R statistical pack-
age [20]. Fisher’s exact test was used for comparison of
categorical attributes between the two groups. Benja-
mini—-Hochberg correction was carried out to take multiple
testing into account, and the significance level was, there-
fore, set to 0.008.

Results

Between 2001 and 2011, a total of 683 patients received
diagnoses of ICD-10 N80.4 and/or N80.5 and/or N8O0.8.
The surgical reports for these patients were reviewed.
Seven patients with intraoperative wedge resection of the
intestine and 13 patients with intraoperative hysterectomy
had to be excluded.

A total of 113 patients with anterior rectal resections
were included in the study. Forty-eight patients (42.5%)
had had one prior operation for endometriosis and 39
(34.5%) had had two or more. Table 1 lists the patients’
characteristics.

Table 1 Patients’

e Patients () Mean Standard
characteristics deviation

Age (years) 113 324 5.8

Body mass index (kg m?) 109 23.6 43

Operating time (min) 110 324.5 93.1

Estimated blood loss (mL) 97 283.1 258.8

Duration of opiate administration (days) 111 3.8 4.5

Hospitalization (days) 113 12.1 7.3

Follow-up questionnaire (months) 87 85.9 26.1
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Table 3 Details of surgical treatment

Group Patients
Total n %
Laparoscopic access route 113 107 94.7
Endometriosis excision
Vagina 113 83 73.5
Rectovaginal space 113 97 85.8
Sacrouterine ligament, unilateral 113 12 10.6
Sacrouterine ligament, bilateral 113 28 24.8
Other endometriotic lesions 113 81 71.7
Intestinal specimen histologically posi- 113 109 96.5
tive for endometriosis
Local RO resection 113 111 98.2
Complete RO resection 113 98 86.7
Intraoperative ileostomy 113 15 133
Postoperative ileostomy 98 8 8.2

Local RO, resection without residual lesion in the area of the deeply
infiltrating endometriosis; complete RO, resection without residual
lesion for all endometriotic lesions present

Table 4 Major and minor complications (113 patients)

n % Operation-com-
plication interval
(days, SD)
Major complications
Total 18 159
Anastomotic insufficiency 8§ 7.1 7.25@4.)5)
Rectovaginal fistula 5 44 8.80(5.0)
Vesicovaginal fistula 1 09 6.0(0)
Erosion hemorrhage 1 09 21.0(0)
Thrombosis 3 27 53@2.1)
Embolism 1 09 500
Compartment syndrome 1 09 10.0(0)
Bleeding requiring transfusion 9 80 1.78(1.3)
Infections (severe) 0 0 -
Minor complications
Total 17 15.0
Postoperative residual urine 15 133 8.0(03)
>100 mL

Infection (mild-to-moderate) 327 12.33(13.6)
Other® 2 1.8

The intervals between the operation and the complication are given in
days, with mean and standard deviation

*Recurrent vomiting due to pyloric stenosis (n=1, day 6); hypesthe-
sia and hypalgesia, suspected L5 nerve root lesion (n=1, day 1)

The patients’ symptoms and the main reasons given
for the operations are listed in Table 2. Dysmenorrhea
was reported by 70.3%, dyspareunia by 49.6%, dysuria by
26.1%, dyschezia by 60.4%, and sterility by 58.6%. The
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main reasons for the operation were pain in 52.2%, sterility
in 33.6%, and pain and sterility in 10.6%.

The surgical access route was laparoscopic in 25 patients
(22.1%) and laparoscopic/vaginal in 82 (72.6%). Lapa-
roscopic access was thus possible in 107 cases (94.7%).
Two patients received a transverse laparotomy (1.8%), one
had a longitudinal laparotomy (0.9%), and three patients
had a combination of longitudinal laparotomy and vaginal
dissection (2.6%). Table 3 provides details of the opera-
tions. Endometriotic lesions were resected in the vagina
in 73.5% of cases, in the rectovaginal space in 85.8%, and
other endometriotic lesions in 71.7%. Resection in the area
of the sacrouterine ligament was carried out in 10.6% of
cases, with bilateral resection in 24.8%. Complete resection
(RO) relative to the local findings was achieved in 98.2%
of cases. RO resections relative to the complete endometri-
otic involvement (excluding adenomyosis) were achieved
in 86.7%. Among patients with macroscopic intestinal
endometriosis and histologically confirmed endometriosis
outside of the intestine, no endometriosis was identified
histologically in the intestinal specimens for four patients.
Creation of an ileostomy was required intraoperatively in
15 patients (13.3%). The level of the anastomoses in these
cases was <6 cm in seven patients, between 6 and 10 cm in
seven patients, and no data were available for one patient.
None of the patients who received prophylactic ileostomies
intraoperatively developed anastomotic insufficiencies or
fistulas postoperatively.

Chromopertubation was carried out in 37 patients,
unilaterally in 9 cases and bilaterally in 23 cases. The
chromopertubation was negative in five patients.

A total of 32 patients (28.3%) suffered major and/or
minor complications. Table 4 lists the major complications.
Eighteen patients (15.9%) had one or more major com-
plications (n=29). In detail, these involved eight cases of
anastomotic insufficiency (including five with rectovagi-
nal fistulas), one vesicovaginal fistula, one case of ero-
sion hemorrhage requiring revision, three thromboses, one
embolism, one case of compartment syndrome, and nine
cases of postoperative hemorrhage requiring transfusion.

One patient developed a deep venous thrombosis and
pulmonary embolism on the fifth postoperative day (treated
conservatively). Surgical vascular reconstruction was car-
ried out on the 21st postoperative day after erosion hemor-
rhage from the common iliac artery. A total of 12 units of
packed red cells and four fresh frozen plasma units were
administered (on days 0, 16, 21, 23, and 36).

With regard to fistulas and suture insufficiencies, the
group was analyzed for intraoperative excision of endo-
metriotic lesions from the vagina and/or rectovaginal
space. All patients with a fistula and/or suture insuffi-
ciency had undergone intraoperative excision of endome-
triotic lesions from the vagina and from the rectovaginal
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space. However, this finding was not significant in com-
parison with the overall groups (P=0.109, P=0.355).

It was found that patients in whom an ileostomy
became necessary postoperatively (n=8) had initially
received an ultralow anastomosis (less than 6 cm from
the anal line) significantly more often (P <0.001).
Twenty patients had an ultralow anastomosis postopera-
tively without an intraoperative ileostomy; 35% of these
patients developed anastomotic insufficiency. Seventy-
seven patients who did not receive an intraoperative
ileostomy had a postoperative anastomotic level >6 cm
from the anal line. One patient (1.3%) suffered an anasto-
motic insufficiency.

Minor complications occurred in 17 patients (15%)
(Table 4). These consisted of postoperative residual urine
volumes >100 mL (n=15), mild-to-moderate infections
(n=3), and other complications (n=2). One patient devel-
oped recurrent vomiting, with a suspected pyloric stenosis;
and one patient developed hypesthesia and hypalgesia, with
suspected L5 nerve root irritation. The symptoms resolved
completely in both of these patients before discharge.

All the intraoperatively created ileostomies were
reversed. Of eight ileostomies that became necessary post-
operatively, seven were reversed (mean 105 days, standard
deviation 31 days). One patient underwent repeated postop-
erative attempts at laparoscopic or vaginal fistula revision.
With suspected concomitant inflammatory bowel disease,
this was not possible, and a Hartmann situation ultimately
became necessary.

Eighty-seven (87%) of the 113 patients returned the
questionnaire, and contact was made with 85 of these
patients again (75.2%). Their mean age was 32.4 years (SD
5.8 years), with a follow-up period of 85.9 months (SD
26.1 months). None of the patients reported a major com-
plication or minor complication in the questionnaires that
had not previously been known to us.

The control group consisted of 100 women aged
21-58 years, with a mean age of 35.0 (SD 8.7 years). None
of the volunteers had a history of endometriosis or histo-
logically confirmed endometriosis, nor had any of them
undergone hysterectomy.

Nineteen of the patients (22.4%) stated that their urinary
stream was weak, slow, or prolonged. Sixteen (18.4%) had
a feeling of incomplete bladder emptying. Seven (8.1%)
were suffering from constipation and 50 (57.5%) stated that
they had more than one bowel movement per day. Twenty-
seven patients (36.5%) reported insufficient lubrication dur-
ing intercourse. With the exception of the item on “consti-
pation”, the results differed significantly from those in the
control group (Table 5).

A subgroup analysis was then carried out to determine
whether there were any statistical associations between
bladder, intestinal, and sexual function and the presence of
a major or minor complication, the presence of an ultralow
anastomosis, prior bilateral dissection of the sacrouterine
ligaments, and dissection of the vagina and rectovaginal
space. No significant associations were found (Table 6).
Nor were there any statistically significant associations
between postoperatively increased residual urine volumes
>100 mL (n=11) and the response to the questions “Is
your urinary flow weak, slow, or prolonged?” (P=0.711)
and “Do you have a feeling of incomplete bladder empty-
ing?” (P=0.431).

Discussion

The study included a total of 113 patients who had under-
gone anterior rectal resection for deeply infiltrating endo-
metriosis. The patients’ main symptoms were dysmenor-
rhea, dyspareunia, and dyschezia. Particularly in those
with dyspareunia, this can be explained by the high rates of
involvement of the vagina (73.5%) and rectovaginal space
(85.8%). The patients’ main reason for opting for surgical
intervention was pain alone in more than half of the cases.
In both groups, approximately 30% of the patients stated
that the reason for surgery had been a sterility problem,
although 58.6% reported sterility as a symptom.

A laparoscopic access route was possible in 94.7% of the
cases. This shows the high level of expertise and routine in
the field of endometriosis surgery in our hospital and rep-
resents an argument in favor of establishing endometriosis

Table 5 Questionnaire
responses on minor
complications after anterior

rectal resection for deeply
infiltrating endometriosis

Minor complications Patients Control group P

(n) Yes (%) (n) Yes (%)
Weak/slow/prolonged urinary flow 85 19 (22.4%) 99 6 (6.1%) 0.002
Voiding dysfunction 87 16 (18.4%) 100 4 (4%) 0.002
Constipation 87 7 (8.1%) 100 11 (11%) 0.621
>1 bowel movement/day 87 50 (57.5%) 100 12 (12%) <0.001
Insufficient vaginal lubrication 74 27 (36.5%) 91 9(9.9%) <0.001

A total of 87 patients responded to the questionnaire; the control group consisted of 100 healthy women.
Exact Fisher test; significance level with Benjamini—-Hochberg correction: P=0.008
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Table 6 Subgroup analysis of patients with and without complications; with and without ultralow anastomoses; with and without dissection of
the sacrouterine ligament; and with and without dissections of the vagina+ rectovaginal space

Subgroup Prolongedurinary flow Voiding dysfunction Constipation >1 bowel Insufficient
movement/  vaginal lubri-
day cation

Complications present 23 24 23 23 20

Affirmative 5 (21.7%) 9 (37.5%) 0(0%) 15 (65.2%) 5 (25.0%)

Complications absent 62 63 64 64 54

Affirmative 14 (22.6%) 7(11.1%) 7 (10.9%) 35 (54.7%) 22 (40.7%)

P 1 0.011 0.182 0.465 0.281

Ultralow anastomosis present 20 20 19 19 17

Affirmative 3 (15%) 5(25%) 0 (0%) 11 (57.9%) 6(35.3%)

Ultralow anastomosis absent 64 66 66 66 56

Affirmative 16 (25%) 11 (16.7%) 7 (10.6%) 37 (56.1%) 20 (35.7%)

P 0.541 0.512 0.341 1 0.587

Dissection of sacrouterine ligaments present 28 28 27 27 27

Affirmative 10 (35.7%) 6 (21.4%) 3(11.1%) 13 (48.1%) 10 (37.0%)

Dissection of sacrouterine ligaments absent 57 59 59 59 47

Affirmative 9 (15.8%) 10 (17%) 4 (6.8%) 36 (61%) 17 (36.2%)

P 0.053 0.768 0.673 0.349 1

Dissection of vagina and rectovaginal space present 61 63 62 62 54

Affirmative 14 (22.6%) 14 (22.2%) 4 (6.5%) 42 (67.7%) 22 (40.7%)

Dissection of vagina and rectovaginal space absent 13 13 13 13 10

Affirmative 3(23.1%) 1 (7.7%) 1(7.7%) 7 (53.8%) 3(30.0%)

P 1 0.444 1 0.354 0.728

Significance was calculated using the exact Fisher test; significance level with Benjamini—-Hochberg correction: P=0.008

centers [21]. This argument is further supported by the very
high rate of complete resections (local R0) and complete
resections relative to the entire endometriosis in situ (over-
all RO).

The histological findings were positive for endometrio-
sis directly in the intestinal specimens in 96.5% of cases.
In four intestinal specimens, no stroma with endometrial
glandular tissue was visible in the intestinal segment. How-
ever, cicatricial fibrotic tissue was identified in all of these
bowel specimens. Stromal tissue with endometrial glandu-
lar groups was found in other endometriotic lesions outside
of the intestine in these four patients, so that positive his-
tological findings for endometriosis were present in 100%.

Major complications occurred in 15.9% of the patients
(n=18). A total of 29 major complications were observed.
In detail, these consisted of eight cases of anastomotic
insufficiency (five with rectovaginal fistulas), one vesico-
vaginal fistula, one case of erosion hemorrhage requiring
revision, three thromboses, one embolism, one case of com-
partment syndrome, and nine cases of postoperative hem-
orrhage requiring transfusion. Patients in the group with
deeply infiltrating intestinal endometriosis who required
ileostomies postoperatively had initially had ultralow anas-
tomoses (<6 cm from the anal line) significantly more
often (P<0.001). Thirty-five percent of the patients with
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ultralow intestinal anastomoses who did not receive ileosto-
mies intraoperatively developed anastomotic insufficiency.
In view of the high risk of insufficiencies (35%), patients
with an intestinal anastomosis at a level lower than 6 cm
(ultralow) need to have the increased risk explained to them
postoperatively and require close monitoring. By contrast,
the risk of anastomotic insufficiency is very low, at 1.3%,
when the level of the anastomosis is >6 cm.

All patients with anastomotic insufficiencies or fistula
formation had undergone vaginal and rectovaginal space
excisions intraoperatively, although this was not significant
relative to the overall group. Despite this, we would regard
not only ultralow anastomoses but also simultaneous vagi-
nal and rectovaginal space excision as representing a risk
factor for anastomotic insufficiency or fistula formation.

The study by Akladios et al. included 41 patients with
deeply infiltrating endometriosis who underwent laparo-
scopic rectal resection. In six patients (15%), the anastomo-
sis was at the level of the sigmoid; in 21 patients (51%),
it was in the high rectum (>10 cm from the anal line);
in 10 (24%), it was in the low rectum (<10 cm from the
anal line); and in four patients, it was ultralow (<5 cm).
Temporary ileostomies were created intraoperatively in
four cases (9.7%). All four patients with ultralow anasto-
moses received ileostomies. Postoperatively, one patient
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developed anastomotic insufficiency (2.4%). The anastomo-
sis level was 6 cm from the anal line. The patient received a
secondary ileostomy [22].

Tarjanne et al. [8] investigated 164 patients with seg-
mental intestinal resections and endometriosis. Prophylac-
tic ileostomies were created in 14 (9%), mainly due to low
anastomoses (nine of the 14 cases). The anastomosis was
in the low rectum in 15 patients (9%), in the mid-rectum
in 102 (62%), and in the high rectum in 47 (29%). Four
patients (2.4%) developed anastomotic insufficiencies post-
operatively, and two patients (1.2%) developed rectovaginal
fistulas. No details were given on the anastomotic level in
these patients. All six women (3.6%) received a second-
ary ileostomy. Low anastomosis was not found to be a risk
factor for major postoperative complications in the study.
According to the authors, this may have been because
prophylactic ileostomies were created in the majority of
patients with low anastomoses [8].

Table 7 compares the individual studies on the major
complication rate with segmental resections [6—10, 23-25].
Overall, the complication rates are similar to those in the
present study.

Minor complications occurred in 15%, consisting of
postoperative residual urine volumes >100 mL in 13.3%
of cases, mild-to-moderate infections in 2.7%, and other
minor complications in 1.8%. In a study including 436 seg-
ment resections, Ruffo et al. [7] report a minor complica-
tion rate of 29%, including 4% with infections, 16% with
urinary stasis or urine retention, 8% with bladder dysfunc-
tion, 3.4% with bowel function disturbances, and 0.4% with
other minor complications.

Zilberman et al. [9] report a minor complication rate of
57% in a group of 164 patients. Mild-to-moderate infec-
tions occurred in 24%, urinary stasis or urine retention in

Table 7 Comparison of major complications reported in the literature

4%, and bladder dysfunction in 29%. The study had a fol-
low-up period of 7-114 months for long-term complica-
tions, and the major complication rates were taken from the
patients’ files.

In an overall group of 436 patients with intestinal sur-
gery for endometriosis, Minelli et al. [24] investigated 351
patients who received segment resections. Minor compli-
cations were noted in 37% of cases, consisting of mild-to-
moderate infections in 9%, urinary stasis/urine retention in
15%, bowel function disturbances in 4%, and other minor
complications in 9%.

Fanfani et al. [25] noted minor complications in 32% of
cases in 88 segment resections. Mild-to-moderate infec-
tions occurred in 12.5% of the patients, urinary stasis/urine
retention in 15%, and bowel function disturbances in 4%.
The rate of minor complications in the present study was
markedly lower than this.

Long-term minor complications include those that are
not self-limiting and can potentially lead to substantial
impairment of the patient’s quality of life. These include
new postoperative disturbances of sexual function (e.g.,
disturbed lubrication), bladder voiding disturbances, and
bowel function disturbances. To assess long-term minor
complications, we included questions on the areas of void-
ing and bowel emptying and also sexuality from the vali-
dated German Pelvic Floor Questionnaire. The follow-up
period covered more than 7 years and was thus very long in
comparison with other studies. In the absence of a cut-off
value, we formed a control group for assessment. Among
the patients, 22.4% stated that their urinary flow was weak,
slow, or prolonged; 18.4% had a feeling of incomplete
bladder emptying; 57.5% stated that they had bowel move-
ments more than once a day. Twenty-seven patients (36.5%)
reported insufficient lubrication during intercourse. These

First author, year ~ Patients (n) Major complica-  Anastomotic Fistulas Anas- Infection Bleeding Other Intraoperative
(references) tions insufficiency tomotic requiring complications
stenosis transfusion

Ruffo 2010 [7] 436 111 (25.4%) 5 (1%) 22(5%) 16(4%) O 60 (14%) 6(1.4%) 2(0.4%)
Brouwer 2007 137 9 (7%) 1(0.7%) 0 10.7%) 2014%) 0 4 (3%) 1 (0.7%)

(23]
Keckstein 2005 202 15 (7.4%) 6 3%) 0 6 3%) 2(1%) 1(0.5%) 0 n.a

(6]
Zilberman 2013 164 17 (10%) n.a 53%) na n.a 12 (7%) 0 0

(9]
Tarjanne 2015 [8] 164 19 (12%) 4 (2.4%) 7(4%) O 0 2 (1%) 1(0.6%) 53%)
Minelli 2010 [24] 436* 109 (25%) na 22 (5%) na 2(0.5%) n.a 70 (16%) 16 (4%)
Dousset 2010 [10] 100 22 (22%) 2 (2%) 6(6%) 0 6(6%) 6(6%) 22%) O
Fanfani 2010 [25] 88 14 (16%) 1 (1%) 5(06%) 0 0 5 (6%) 2 (2%) 1 (1%)
Present study 113 18 (15.9%) 8 (7.1%) 6(5.3%) 0 0 9 (8%) 54.4%) 0

2351 of these were segment resections; n.a. no data available
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three areas differed significantly from the control group.
There were no significant differences in relation to the
question about constipation (8.1 vs. 11%).

Dousset et al. investigated postoperative complications
in 100 patients with rectal endometriosis, with a 5-year
follow-up period. The authors reported that bowel function
disturbances improved postoperatively in all patients and
that sexual satisfaction returned. The most frequent minor
complication, at 16%, involved temporary peripheral neu-
rogenic bladder emptying disturbances. Eleven percent of
the bladder emptying disturbances persisted as long-term
minor complications even after the 5-year follow-up period
[10]. Dousset et al. reported that injury to the inferior
hypogastric nerve was the cause of de novo bladder emp-
tying disturbances. This was more likely in patients with
bilateral resection of the sacrouterine ligaments, parame-
trial deeply infiltrating endometriosis, and/or a low anasto-
mosis level [10].

Dubernard et al. investigated postoperative bladder
function disturbances in a total of 86 patients with deeply
infiltrating endometriosis, 58 of whom had rectal involve-
ment [11]. It was found that nearly all of the patients had
postoperative bladder complications: incontinence, blad-
der emptying disturbances, and weak urinary flow. Newly
occurring bladder problems such as delayed urinary flow,
control of urinary flow, and incomplete bladder emptying
occurred more often in the group with rectal endometriosis.
Bladder emptying disturbances involving incomplete emp-
tying occurred significantly more often in the group with
bilateral resection of the sacrouterine ligaments. Patients
who underwent surgery due to rectal endometriosis and
who also underwent bilateral resection of the sacrouterine
ligaments had general bladder emptying disturbances sig-
nificantly more often [11].

In the present study, the subgroup analysis did not
identify any significant associations between responses to
questions about bladder, bowel, and sexual function and
the presence of major or minor complications, the pres-
ence of an ultralow anastomosis, bilateral dissection of
the sacrouterine ligaments, or dissection of the vagina and
rectovaginal space. These results are inconsistent with the
results presented by Dousset et al. and Dubernard et al. A
residual urine volume >100 mL immediately after surgery
also does not appear to be evidence of imminent long-term
bladder impairment.

Strengths of the present study include the large number
of patients included and the long follow-up period with the
questionnaire. This made it possible to re-investigate 113
patients, with a follow-up period of 85.9 months. One limi-
tation of the study is its retrospective design, in which the
available files were analyzed in the hospital. The files were
inspected 2.5 years after the operations at the earliest. As
the patients are usually attached to our endometriosis center

@ Springer

and present once again when complications occur or check-
ups are required, it was possible to record the major com-
plications with certainty. This is shown by the fact that no
complications additional to those already known to us were
stated in the questionnaire responses. Further strengths of
the study are its long follow-up period and registering of
long-term impairments of bladder, bowel, and sexual func-
tion. Further prospective studies are needed to focus on
these topics.
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