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A b s t r a c t

Aim: Our single centre comparative study is focused on perioperative outcomes of laparoscopic total mesorectal exci-
sion in patients with middle and low rectal cancer with attention to complications of double stapling coloanal anas-
tomosis with and without protective ileostomy. 
Material and methods: From 1 January 2005 to 30 June 2008, 349 patients with rectal cancer underwent surgery at
our centre. Of these, 114 patients (41 women and 73 men) with middle and low rectal cancer (≤ 12 cm from the anal
verge) after laparoscopic resection with total mesorectal excision and primary coloanal anastomosis were included in
the study. There were 64 patients with primary anastomosis without protective ileostomy in the first group, and 
50 patients with primary protective ileostomy in the second one. Anastomotic leakage was defined as presence of 
stapler line dehiscence, presacral abscess or rectovaginal fistula.
Results: Coloanal anastomotic leakage was present in 11.4% of cases (13 of 114 patients). In the no stoma group leak-
age was present in 17.2% of cases, in the stoma group in 4.0% of cases. Reoperation was needed in 9.4% (6 of 64) in
the no stoma group and in 2.0% (1 of 50) in the stoma group. Stage of disease was found to be another factor influ-
encing anastomotic healing. There was no significant difference between groups in relation to preoperative chemora-
diotherapy, sex, body mass index, ASA score, age, time of surgery and tumour location in our study.  
Conclusions: Protective loop ileostomy significantly reduces the presence of symptomatic anastomotic leakage of
double stapling coloanal anastomosis after laparoscopic total mesorectal excision in patients with low rectal cancer. 
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Introduction

Two significant events in the last two decades
have dramatically modified the surgical approach in
patients with cancer of the middle and lower rec-
tum [1]. The first one was the introduction of total
mesorectal excision by R.J. Heald et al. to improve
oncological results [2]. The second one was a miniin-
vasive surgical approach in rectal surgery and the
development of new types of surgical staplers at the

beginning of the 1990s. Laparoscopic resections
resulted in improvement of short-term postoperative
results, especially postoperative morbidity reduction
and shortening of hospital stay and convalescence,
with similar oncological results compared to open
surgery [3, 4].

Centralization of this surgical procedure into high
volume centres and educational programmes for col-
orectal surgeons seem to be a way to improve overall
results of surgical treatment of rectal cancer [5, 6].
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Coloanal anastomotic leakage after total meso -
rectal excision represents the most serious complica-
tion of this surgical procedure, with incidence of 1 to
28% of all cases [7, 8] and increase of the case-fatal-
ity rate up to 6-22% [8-10]. Patients after such com-
plicated anastomotic healing often have impaired
functional outcomes of the surgery due to scarring in
the area of the neorectum, prolonged time of protec-
tive ileostomy retaining, but even higher risk of local
recurrence and shortening of overall survival rate, too
[11, 12]. The main risk factors of anastomotic leakage
after total mesorectal excision in the literature are
especially ultra-low coloanal anastomosis, male gen-
der, and even absence of protective primary per-
formed ileostomy [8, 12, 13].

The primary aim of our study is to compare the
incidence of symptomatic coloanal anastomotic leak-
age in patients after laparoscopic total mesorectal
excision in patients with low rectal cancer, to evalu-
ate the clinical significance of dehiscence and follow-
ing therapy in patients with primary loop ileostomy
compared to patients without ileostomy.

Additional aims are to compare the incidence of
anastomotic healing complications in patients with pri-
mary surgery with patients operated on after neoadju-
vant chemoradiotherapy, and to evaluate potential risk
factors influencing coloanal anastomosis healing.  

Material and methods

From 1 January 2005 to 30 June 2008, 349 patients
with rectal cancer underwent surgery at the Surgical
Department of J.G. Mendel’s Oncological Centre at
Novy Jicin. Of these, 114 patients (73 men and 
41 women) with cancer of the middle and lower rec-
tum (≤ 12 cm from the anal verge) after curative
laparoscopic rectal resection with total mesorectal
excision (TME) and primary coloanal anastomosis
were included in our single centre comparative study.
Patients with distal metastases, local recurrence of
rectal cancer or another malignancy in their history
were excluded from our study. Similarly, patients with
malignant duplicity or synchronous colorectal cancer
other than laparoscopic resection and patients treat-
ed by transanal endoscopic microsurgery (TEM) were
excluded too. 

All preoperative, intraoperative and postoperative
data were collected prospectively. 

In all patients rectal cancer was standardly veri-
fied by endoscopy with biopsy and histological con-

firmation. Tumour location was defined as the dis-
tance of the lower tumour margin from the anal
verge, measured at the beginning of pulling out of
straighten flexible colonoscope and repeatedly
checked opening of the surgery.

We used “Wood’s rule four” for standard rectal
dividing [14]. Preoperative staging was determined by
transrectal ultrasonography and abdominal CT or
MRI. In the group with preoperative chemoradiother-
apy, after the procedure, we provided CT or MRI as
well as repeated ultrasonography. Selectively PET-CT
was performed to exclude distal metastatic dissemi-
nation. Patients with cT1-2N0M0 rectal cancer were
assigned to primary laparoscopic resection. Elder ly
patients with serious premorbidity were also as -
signed to primary surgery, because they probably
would not have benefited from preoperative oncolog-
ical treatment, or this treatment was contraindicated.
Patients in stage cT3-4cN0cM0 and cT1-4cN1-2cM0
were assigned to preoperative chemoradiotherapy. All
these patients underwent 5-week radiotherapy
focused on the pelvis with a total dose of 45 Gy. Dos-
es were divided into 5 fractions per week (Monday to
Friday), all 1.8 Gy per fraction. Capecitabine (Xeloda®)
was simultaneously administered 825 mg/m2 in per-
oral form twice daily during the course of radiothera-
py. Four to six weeks after completion of radiothera-
py patients underwent surgery [15, 16]. All patients at
the beginning of the surgery were examined by 
intraoperative liver ultrasound to detect possible syn-
chronous liver metastasis as a complementary stag-
ing examination [18]. The surgical procedure was
standardized. The first step of the surgical procedure
was exact preparation, clipping and transsection of
the inferior mesenteric artery 5-15 mm distally from
its aortal branching, followed by cutting off the infe-
rior mesenteric vein as close as possible to the lower
pancreatic margin and releasing the lineal flexure.
Total mesorectal excision was performed by the “holy
plane” method and by “pelvic autonomous nerve-
preserving surgery”. Coloanal anastomosis was con-
structed at the level of the entrance to the levator
channel by the “double stapling” technique. Until
November 2006, the reconstruction was performed
by coloanal anastomosis without protective ileosto-
my. From November 2006 we performed protective
loop ileostomy placed into the right mesogastrium,
obligatory in all patients. Presacral space drainage
was standardly performed in all patients too. The
hospital stay was calculated as the sum of the day of
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the surgical procedure and days of postoperative
hospital stay. Disease stage was determined by pre-
operative and intraoperative examinations per-
formed and histopathological evaluation in accor-
dance with TNM classification [17].

Anastomotic leakage was defined according to
clinical signs such as peritonitis and sepsis due to
stapler line dehiscence or presence of rectovaginal
fistula or pelvic abscess. Findings were verified by
clinical examination (quality of drain production
content, digital rectal examination) and radiological
(contrast X-ray examination, abdominal and pelvic
CT) or endoscopic examination. All patients with
protective loop ileostomy were obligatorily exam-
ined by contrast X-ray of coloanal anastomosis
before its occlusion. Patients with asymptomatic
leakage were also included in the “anastomotic
dehiscence” subgroup.  

All complications up to the 30th postoperative day
were considered to be early postoperative complica-
tions. Both groups had similar characteristics consid-
ering gender and age distribution, mean body mass
index (BMI) and occurrence of comorbidity according
to ASA score (Table I). Both groups of patients had
similar spreading according to TNM classification of
rectal cancer, grading and tumour location. Twenty-
three patients in the SCA group (35.9%) underwent
preoperative concomitant chemoradiotherapy, while

in the STE group 25 patients (50%) did so. Complete
pathological response (CPR) was found in 4 patients
after neoadjuvant treatment (8.3%). No significant
difference in the number of patients was found
between those who underwent preoperative chemo -
radiotherapy and those with primary surgery, holding
for each group (p = 0.133). The most patients were
operated on in the second and third stages of disease
(Table II).

Statistical analysis

Studied parameters were processed by descrip-
tive statistics (median, 5th-95th percentile, range,
mean and standard deviation). We used the Mann-
Whitney U test for testing differences between
groups for continuous parameters and the χ2 test for
categorical parameters. The programs SPSS (SPSS
Inc, Chicago IL) and SAS (SAS Institute, Cary NC) were
used. As the level of statistical significance, p = 0.05
was used.

Results

In the “no stoma” group we registered anasto-
motic leakage in 17.2% of cases (11 patients from 
64 operated on), although reoperation was perfor -
med in 9.4% of cases (6 patients from 64). Re opera-
tion was indicated due to sepsis or presence of peri-

No stoma (n = 64) Stoma (n = 50) Total (n = 114) p value

Men, n (%) 37 (57.8) 36 (72.0) 73 (64.0) 0.019

Women, n (%) 27 (42.2) 14 (28.0) 41 (36)

Age [years]

median (5th; 95th percentile) 63.0 (44.3; 78.0) 64.5 (46.0; 75.0) 63 (46.0; 77.3)

range 36–85 46–83 36–85 0.930

average ± SD 62.8 ±10.6 63.1 ±7.6 62.9 ±9.4

BMI

median (5th; 95th percentile) 26.3 (21.6; 33.2) 27.1 (22.4; 32.7) 26.4 (22.4; 31.9)

range 20.2–34.6 22.1–38.1 20.2–38.1 0.142

average ± SD 26.5 ±2.9 27.2 ±2.9 26.8 ±2.9

ASA score, n (%)

1 – – –

2 24 (37.5) 21 (42.0) 45 (39.5)

3 36 (56.3) 29 (58.0) 65 (57.0) 0.392

4 4 (6.2) – 4 (3.5)

Table I. Characteristics of patient groups 
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tonitis on the 3rd-6th postoperative day after laparo-
scopic resection. In 4 cases we additionally performed
loop ileostomy and pelvic drainage of the presacral
space, and in another 2 cases due to the extent 
of anastomotic dehiscence coloanal anastomotic 
disconnection with terminal colostomy and pelvic
drainage. In 5 cases with anastomotic leakage veri-
fied without reoperation needed, leakage was con-
firmed in 3 cases according to low output purulent
production into the drain located in the presacral
space, and in 2 cases according to endoscopic and
radiographic examination due to the patient’s post-
operative anal pain. 

In the “stoma” group anastomotic leakage was
observed in 4.0% of cases (2 patients from 50). Reope -
ration was needed in 1 case only (2.0%): we per-
formed presacral abscess drainage by laparoscopy. In
the second patient with X-ray verified fistula in the
space of coloanal anastomosis we delayed loop
ileostomy occlusion for 2 months. After this period,
no signs of fistula according to checking the radio -
graphic examination were observed and we could
perform ileostomy occlusion. The difference in inci-
dence of anastomotic leakage between the groups
was statistically significant (p = 0.029); but consider-
ing the need for reoperation (p = 0.774) or conserva-
tive treatment possibility (p = 0.741) no significant
difference was found. Similarly, comparing the age of
patients, tumour distance from the anal verge and
time of surgery in patients with anastomotic leakage,
no significant difference was found (Table III).

In patients who underwent preoperative chemo -
radiotherapy anastomotic leakage occurred in 8.3%
of cases (4 patients from 48). This complication
occurred in 13.6% (9 patients from 66) in the group
with primary intervention and the difference between
the groups was statistically significant. Considering
the age of patients, BMI, ASA score, operating time
and tumour location, no statistical difference bet -
ween the group with anastomotic leakage and with-
out it was found. On the other hand, a higher stage
of disease was significantly more frequent in the
group of patients with leakage than in the group 
without leakage (p = 0.046). This complication marked-
ly prolonged patients’ postoperative stay (p = 0.008)
(Table IV).

From 50 patients with primary performed loop
ileostomy and from 4 patients with ileostomy per-
formed due to anastomotic leakage, ileostomies
were closed ithin 6-48 months in 49 patients (90.7%
of cases) in an interval of 7-180 days. Regarding 
complications after ileostomy closure we recorded in 
1 case (2.0%) ileoileal anastomotic leakage which
needed a redo surgery and in 4 cases (8.2%) wound
healing complications after ileostomy cancellation.
So, we recorded complications in connection with
ileostomy cancellation in 10.2% of all cases and these
complications should be included among surgical
complications associated with primary rectal resec-
tion. 

No patients died in relation to the surgical proce-
dure in the follow-up period.  

No stoma (n = 64) Stoma (n = 50) Total (n = 114) p value

Tumour distance [mm]

median (5th; 95th percentile) 85 (20; 120) 60 (40; 115) 70 (40; 120) < 0.001

range 30–120 30–120 30–120

average ± SD 89.8 ±27.2 65.5 ±21.2 79.2 ±27.5

pTNM CPR, n (%) 3 (4.6) 1 (2.0) 4 (3.5)

stage I 14 (21.9) 16 (32.0) 30 (26.3) 0.357

stage II 20 (31.3) 13 (26.0) 33 (28.9)

stage III 27 (42.2) 20 (40.0) 47 (41.2)

Grade X 7 (10.9) 7 (14.0) 14 (13.5)

1 10 (15.6) 2 (4.0) 12 (11.5) 0.0113

2 36 (56.3) 32 (64.0) 67 (64.4)

3 11 (17.2) 9 (18.0) 11 (10.6)

Table II. Characteristics of tumour lesion in both groups

CPR – complete pathological response, grade X – grading undefined at histological assessment
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Discussion

Total mesorectal excision, as a surgical procedure
improving oncological results in patients with middle
and lower rectal cancer, is connected with a relative-
ly high rate of anastomotic leakage. According to
recent studies its incidence reaches up to 28.0% [7,
8], thus increasing the case-fatality rate up to 6-22%
[8-10]. Protective ileostomy leads to a dramatic
decrease of symptomatic leakage incidence, leading
to decreased need for urgent reoperation [8, 12, 19]. It
is essential to emphasize that loop ileostomy reduces
the consequences but not the incidence of anasto-
motic leakage and absence of leakage symptoms
does not necessarily mean normal anastomotic 
healing [20]. In our study, we observed anastomotic
leakage in 17.2% of patients without primary per-
formed loop ileostomy, which led to surgical reopera-
tion in 9.4% of them. In patients with protective
ileostomy we observed leakage in only 4% of them,
and 2% of them were reoperated on (p = 0.029).
Operating time was longer in the primary performed
ileostomy group in comparison with the group with-
out ileostomy (p < 0.001), contrary to the signifi-
cantly shortened postoperative hospital stay in the
ileostomy group (p = 0.007). Matthiessen et al.
reported, contrary to our results, shortened post-

operative hospital stay in the group without primary
performed ileostomy [8]. The ileostomy could be can-
celled in only 90.7% of patients and in 10.2% of them
it was associated with postoperative complications.
According to published studies in this field, morbidity
related to protective ileostomy cancellation occurs in
8.7-30% of patients [25-27]. Other risk factors of
anastomotic healing after TME mentioned in the 
literature include smoking, male sex, BMI, anasto-
motic distance from the anocutaneous edge, difficul-
ties in anastomotic construction [8, 10, 12, 13, 28], the
quantity of staplers used in rectal transection [21]
and preoperative radiochemotherapy [22]. In our
study, we did not find any significant association of
anastomotic leakage with age, BMI or patient’s ASA,
nor with tumour location or operating time. Anasto-
motic leakage was found in men in 12.3% of cases 
(9 from 73 men) and in 9.8% in women (4 women
from 41) without any significant difference (p = 0.680).
Similarly, the risk of anastomotic leakage was not
higher in patients after undergoing preoperative
chemoradiotherapy. Similar experience is also repor -
ted by other authors [10, 23, 24]. However, in the
group with anastomotic leakage, later disease stages
were more frequent than in patients without leakage
(p = 0.046).

Anastomotic leakage after laparoscopic total mesorectal excision for low rectal cancer

No stoma Stoma p value

AL patients (n = 11) AL patients (n = 2)

Tumour distance [mm]

median (5th; 95th percentile) 70 (50; 120) 105 (100; 110)

range 50–120 100–110 0.513

average ± SD 79 ±26 105 ±7

Time of surgery [min]

median (5th; 95th percentile) 250 (150; 320) 275 (260; 290)

range 150–320 260–290 0.231

average ± SD 236 ±54 275 ±51

Hospital stay [days]

median (5th; 95th percentile) 23 (13; 65) 10 (8; 12)

range 13–65 8–12 0.410

average ± SD 29 ±16.1 10.0 ±2.8

Age [years]

median (5th; 95th percentile) 64 (54; 75) 58 (57; 59)

range 54–75 57–59 0.308

average ± SD 65 ±7.4 58 ±1.4

Table III. Anastomotic leakage in “no stoma” and “stoma” group

AL – anastomotic leakage
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Conclusions

This single centre comparative study demonstrat-
ed decreased risk of symptomatic coloanal anasto-
motic leakage in patients with protective loop
ileostomy after laparoscopic total mesorectal excision
for low rectal cancer in comparison with the group of
patients without protective ileostomy performed.
Regardless of the risk of postoperative complications
related to ileostomy occlusion we can recommend its
primary construction after total mesorectal excision. 
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