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Abstract
Aim: Anastomotic leakage (AL) following ileorectal (IRA) or ileosigmoid (ISA) anastomo-
sis is associated with a high morbidity. The identification of potential risk factors for AL 
could change operative planning and reduce further complications. This study assesses 
the rate, potential risk factors and management of AL after total colectomy (TC) and sub-
total colectomy (STC).
Methods: A nationwide, multicentre, retrospective cohort study involved 26 Spanish refer-
ral centres. It included TC and STC with IRA or ISA patients between January 2013 and 
December 2020. Clinical data, primary surgery and complications were collected. Univariate 
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INTRODUC TION

Ileorectal anastomosis (IRA) or ileosigmoid anastomosis (ISA) follow-
ing total colectomy (TC) and subtotal colectomy (STC) are frequently 
performed for severe colitis secondary to inflammatory bowel dis-
ease, familial adenomatous polyposis (and colonic polyposis syn-
dromes) and obstructed or synchronous colorectal cancer (CRC) 
[1–3]. Anastomotic leakage (AL) has an incidence ranging between 
3% and 28% and remains a major significant complication follow-
ing colorectal resection. When AL occurs it is associated with an 
increased mortality, the frequent need for reoperation and an at-
tendant primary and secondary morbidity [4, 5]. Overall, the rate of 
AL could be greatly increased with an extra-peritoneal anastomosis 
[6, 7]. Regardless of the indication for anastomosis [8], similar rates 
of AL have been reported with TC and STC in patients with inflam-
matory bowel disease (4%–12%) [9, 10], familial polyposis (20%) [11] 
and colon cancer (6%–21%) [12, 13]. There is a paucity of data con-
cerning the known determinants of AL following colectomy with IRA 
or ISA reconstruction with considerable heterogeneity of most ret-
rospective analyses which examine particular risk factors. This study 
examines the potential risk factors for AL following either an ISA 
or an IRA along with the morbidity and mortality of these different 
procedures and the variety of options for AL management.

METHODS

Study design and data collection

This nationwide, multicentre, retrospective study involved 26 
Spanish tertiary referral specialist colorectal centres. The conduct 
of this study followed the guidelines as set out in the STROBE state-
ment [14]. Ethical approval for analysis was obtained by the Ramón 

y Cajal University Hospital Ethics Committee (approval date 2 June 
2020, protocol number 212-20). A prospective database was es-
tablished where consecutive patients who underwent ISA or IRA 
following STC and TC between January 2013 and December 2020 
were retrospectively identified. In the event of missing data, the pa-
tient records were individually reviewed. Patients included consecu-
tive cases undergoing emergency or elective TC or STC with primary 
IRA or ISA or as a two-stage procedure (anastomosis and protective 
ileostomy). Those patients managed without a primary anastomosis 
and with an end-ileostomy as well as those cases who had under-
gone a prior colectomy were excluded from analysis as were sub-
jects with less than 90 days of follow-up.

For the purposes of definition, an ISA was defined as an 
anastomosis higher than the level of the sacral promontory and 
an anastomosis below this level was considered as an IRA. An 
AL was defined as a defect of the integrity of the intestinal wall 
at the anastomotic site leading to a communication with an in-
tra- or extra-luminal pelvic abscess adjacent to the anastomosis 
in accordance with the definition set by the International Study 
Group of Rectal Cancer [15, 16]. An AL was classified as Grade 
A when it corresponded to a radiological leakage which was not 
associated with clinical symptoms and which did not require any 
interventional procedure. An AL requiring active therapeutic 

and multivariate analysis to identify risk factors for AL were performed. Management of 
Grade B–C AL and permanent stoma rate was assessed according to revisional surgeries.
Results: The study included 1074 patients, 433 ISA group (40.3%) and 641 IRA group (59.7%). 
The overall incidence of AL was 14.3% with no differences between IRA and ISA (14.2% and 
14.5% respectively), P = 0.871. Male sex, ASA score and lower total preoperative proteins 
were identified as independent risk factors for global and Grade B–C AL. Diverting ileos-
tomy did not protect against AL (P = 0.084). Clavien–Dindo ≥IIIA complication was found 
in 251 patients (23.3%). Stoma reversal was not possible in 85 patients (8.1%), being more 
frequent after anastomosis excision and terminal ileostomy in AL Grade C.
Conclusion: Total colectomy and STC with IRA or ISA are high-risk procedures with an 
increased AL rate. Male sex, ASA score and lower preoperative protein level were as-
sociated with global AL and AL Grade B and C. A lower permanent stoma rate could be 
obtained when diverting ileostomy is performed in revision surgery.

K E Y W O R D S
anastomotic leakage, ileorectal anastomosis, ileosigmoid anastomosis, risk factors, subtotal 
colectomy, total colectomy

What does this paper add to the literature?

This study identified risk factors to anastomotic leakage 
following total or subtotal colectomy. This is one of the 
largest studies about this issue, postoperative outcomes 
and the surgical management of high grade anastomotic 
leakage.
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intervention (antibiotics, percutaneous drainage or placement of 
an endosponge) but which did not require a repeat laparotomy was 
classified as Grade B. An AL requiring a reinterventional laparot-
omy was classified as Grade C. Patients were followed for 90 days 
postoperatively with postoperative morbidity and mortality re-
corded within this time period. The Clavien–Dindo classification 
of morbidity was used to grade postoperative complications [17]. 
Readmission was recorded within 90 postoperative days in those 
patients who presented with surgical-associated morbidity where 
other diagnoses were excluded.

Demographic and clinical data were collected for each patient, 
including age, sex, the American Society of Anesthesiologists 
(ASA) physical status classification, the presence or absence of 
cardiovascular disease, diabetes mellitus, chronic renal impairment 
and ongoing corticoisteroid treatment. Data were collated con-
cerning the preoperative, total protein (normal value 6–8.3  mg/
dl) and haemoglobin levels. Emergency surgery was defined as any 
unplanned procedure performed in patients who were referred to 
the Emergency Department because of perforation, severe bleed-
ing or bowel obstruction that was considered unsuitable for an 
endoscopic stent. Patients were deemed to have undergone an 
elective operation when a planned surgical procedure was per-
formed for patients who presented with uncomplicated disease. 
In the analysis, four principal diseases were considered including 
ulcerative colitis, Crohn's disease, polyposis syndrome and CRC. 
Information concerning the surgical approach, type of anastomo-
sis and the use of a linear or circular stapler were also collected 
from the surgical reports.

Statistics

Analyses were performed using SPSS v. 22.0 (IBM) software. 
Continuous variables are reported as medians (interquartile range) 
with categorical variables presented numerically and with percent-
ages. Analysis was conducted with the chi-squared and Mann–
Whitney U test where appropriate. A univariate analysis was 
performed assessing the impact of colectomy type and demographic 
and patient data on the presence of an AL and on postoperative mor-
bidity. A multivariate analysis with logistic regression was then per-
formed to determine factors independently associated with an AL. 
Two-tailed P values <0.05 were considered statistically significant.

RESULTS

Clinical characteristics and surgical procedures

Between January 2013 and December 2020, 1074 patients in 
total underwent either an ISA (n = 433 patients, 40.3%) or an IRA 
(n = 641 patients, 59.7%) across 26 Spanish referral centres with 
expertise in colorectal surgery. Half of the participating hospitals 
reported more than 30 cases per year during the study period. The 

median follow-up time was 32.5 months (28–37 months). Table 1 
shows the demographic and clinical details and Table 2 shows op-
erative features of the entire patient cohort. The median patient 
age of the overall cohort was 65 years (54.3–77.1) with the cases 
in the IRA group significantly younger than in the ISA group (me-
dian age 62 years vs. 70 years, respectively; P < 0.001). Comparing 
IRA and ISA cases the former group were more likely to undergo 
an elective operation (P < 0.001) with a higher rate of a laparo-
scopic approach (P < 0.001) and a stapled anastomosis (P < 0.001) 
as well as a greater use of a protective ileostomy (P < 0.001). An 

TA B L E  1  Demographic and clinical features according to 
ileorectal anastomosis or ileosigmoid anastomosis

IRA, n (%) ISA, n (%) Total P value

Sex 0.515

Female 233 (36.3) 149 (34.4) 382

Male 408 (63.7) 284 (65.6) 692

Age

Median (IQR) 62 (55–67) 70 (65–72) <0.001

ASA 0.078

I 63 (10) 29 (6.8) 92

II 331 (52.5) 212 (49.9) 543

III 221 (34.9) 168 (39.2) 389

IV 12 (2.8) 14 (4.4) 26

V 0 1 (0.2) 1

Preoperative haemoglobin

Median (IQR) 13.4 (11–14.2) 12.7 (10.9–13.8) 0.018

Total preoperative proteins

Median (IQR) 6.9 (6–7.1) 6.7 (5.4–7.2) 0.108

BMI

Median (IQR) 26.7 (23.7–29.9) 26.8 (23.2–28.8) 0.089

Heart disease <0.001

No 570 (88.9) 349 (80.6) 919

Yes 71 (11.1) 84 (19.4) 155

Chronic kidney 
failure

0.579

No 608 (95) 408 (94.2) 1016

Yes 32 (5) 25 (5.8) 57

Diabetes 
mellitus

0.024

No 538 (83.9) 340 (78.5) 878

Yes 32 (5) 93 (21.5) 125

Preoperative 
corticoid 
therapy

0.161

No 584 (94.7) 413 (96.5) 997

Yes 33 (5.3) 15 (3.5) 48

Abbreviations: ASA, American Society of Anesthesiologists physical 
status classification; BMI, body mass index; IQR, interquartile range; 
IRA, ileorectal anastomosis; ISA, ileosigmoid anastomosis.
Bold indicates statistically significant values.
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IRA was also more likely to be performed for ulcerative colitis and 
for polyposis syndromes (P < 0.001). An ISA was more likely to be 
performed for oncological reasons (P < 0.001), for patients with 
diabetes (P = 0.024), for those with a higher rate of heart disease 
(P < 0.001) and in those with a lower preoperative haemoglobin 
(P = 0.018).

Anastomotic leak

The cumulative incidence of AL was 14.3% with six patients (0.6%) 
presenting as Grade A, 25 patients (2.3%) as Grade B and 123 pa-
tients (11.5%) as Grade C cases. There were no differences in AL 
rates evident between the IRA and ISA techniques (14.2% vs. 14.5%, 
respectively; P = 0.871). Table 3 shows the univariate analysis of fac-
tors associated with the presence of an AL. This showed significance 
for male sex (P = 0.012) and a lower preoperative total protein level 
(P = 0.046) which correlated with a higher risk of overall AL as well 
as with Grade B (P = 0.012) or Grade C (P = 0.047) AL. The need for 
emergency surgery, the surgical approach, the underlying disease 
requiring surgery and the type of anastomosis were not associated 
with the risk of an AL. A protective ileostomy was also not an inde-
pendent protective factor for an AL overall or for a Grade B or Grade 
C AL type (P = 0.0847 and P = 0.668, respectively). The multivariate 
analysis of risk factors already identified in the univariate assess-
ment is shown in Table 3 showing on logistic regression analysis that 
male sex (OR 1.06, 95% CI 1.04–2.20, P  =  0.031), ASA score (OR 
1.83, 95% CI 1.12–2.99, P = 0.015) and preoperative total protein 
level (OR 1.10, 95% CI 1.05–1.20, P  =  0.042) were independently 
associated with the overall risk of an AL as well as with a Grade B or 
a Grade C AL type (OR 1.05, P = 0.039; OR 1.42, P = 0.041; and OR 
1.25, P = 0.004, respectively).

Perioperative outcomes

The mortality in the patient cohort was 1.8% overall. There were 
607 patients (56.5%) who had any type of postoperative complica-
tion with 176 patients (16.9%) undergoing reoperation. There were 
251 patients (23.3%) amongst those with any surgical complication 
who had a ≥IIIA Clavien–Dindo (moderate–severe) complication 
(Table  4). The median length of hospital stay was 11 days (range 
7–17 days) with a significant difference noted (P < 0.001) between 
those patients with an AL (23.5 days, range 15–36) and those with-
out an AL (10 days, range 7–15).

The surgical approach to a Grade C AL varied with 80 pa-
tients (65%) undergoing resection of the anastomosis with an end-
ileostomy, five patients (4%) reinforcement of the anastomosis and 
20 patients (16.2%) a proximal loop ileostomy in addition to anasto-
motic reinforcement. Peritoneal lavage and surgical drainage alone 
was sufficient in the management of seven patients (5.7%) with a 
redo anastomosis in 11 patients (8.9%), four of whom also had a loop 
ileostomy.

TA B L E  2  Operative features according to ileorectal anastomosis 
or ileosigmoid anastomosis

IRA, n (%) ISA, n (%) Total P value

Indication of surgery <0.001

Oncological 379 (59.1) 351 (81.3) 730

Ulcerative colitis 44 (6.9) 3 (0.7) 47

Crohn's disease 11 (1.7) 8 (1.9) 19

Polyposis 163 (25.4) 53 (12.3) 216

Other 44 (6.9) 17 (3.9) 61

Surgical planning <0.001

Emergency 81 (12.7) 103 (23.8) 184

Elective 559 (87.3) 330 (76.2) 889

Surgical approach <0.001

Laparoscopic 343 (53.4) 153 (35.4) 496

Open 299 (46.6) 279 (64.6) 578

Conversion lap to open 0.731

No 463 (89.9) 309 (90.6) 772

Yes 52 (10.1) 32 (9.4) 84

Derivative ileostomy <0.001

No 570 (88.9) 428 (99.3) 998

Yes 71 (11.1) 3 (0.7) 74

Anastomosis technique

Handsewn 57 (8.9) 170 (39.4) 227 <0.001

Stapled 580 (91.1) 262 (60.6) 842

Anastomosis set-up <0.001

Side-to-side 58 (9.2) 303 (70.1) 361

Side-to-end 424 (67.5) 88 (20.4) 512

End-to-end 141 (22.5) 33 (7.6) 174

End-to-side 5 (0.8) 8 (1.9) 13

Type of stapler <0.001

Linear 29 (51.1) 171 (65.5) 200

Circular 543 (94.4) 90 (34.5) 633

Anastomotic leak 0.871

No 550 (85.8) 370 (85.5) 920

Yes 91 (14.2) 63 (14.5) 154

Anastomotic leak 
(grade)

0.965

A 4 (4.3) 2 (3.1) 6

B 14 (15.4) 11 (17.5) 25

C 73 (80.3) 50 (79.4) 123

Readmission (90 days) 0.739

No 584 (91.5) 392 (91) 976

Yes 54 (8.5) 39 (9) 93

Postoperative 
complication

0.863

No 303 (47.4) 203 (46.9) 506

Yes 336 (52.6) 230 (53.1) 566

Clavien–Dindo >IIIA 0.325

No 213 (59.8) 135 (55.8) 348

Yes 143 (40.2) 107 (44.2) 250

Abbreviations: IRA, ileorectal anastomosis; ISA, ileosigmoid 
anastomosis.
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The likelihood of a permanent stoma in the reoperated group is 
shown in Table  5. Throughout the study there were 178 patients 
(16.57%) with either a terminal or a protective ileostomy with 48% 
able to undergo stoma closure or restoration of intestinal con-
tinuity. The median time to stoma reversal was 7  months (range 
4–12 months). There were 87 patients (8.1%) with a stoma but with-
out reconstruction by the end of the follow-up period. In the cohort 
there were 11/74 patients (14.8%) who had a protective ileostomy 
fashioned during the first procedure where the stoma was not ulti-
mately closed.

DISCUSSION

The present study assessing the risk of an AL following either an 
STC or TC with ISA or IRA shows an AL rate of 14.3% overall. In this 
group 2.3% of AL cases were characterized as Grade B and 11.5% 
as Grade C leaks. The reported range of AL varies widely between 
3% and 21% after an IRA or an ISA somewhat dependent upon the 
study design [4, 7, 18]. The majority of these studies, however, only 
report high grades of AL and those requiring surgical treatment 
without consideration of minor AL grades successfully managed by 
conservative means [19].

The total incidence of AL found in the present study is similar 
to that reported by Segelman et al. [12] in one of the largest studies 
available which focused specifically on TC and STC, with the rate 
of AL being 13.2%; Bakker and colleagues [13] also reported an AL 
rate of 13.4% in those patients where a TC or STC was performed 
for colon cancer. Most of the current evidence is based on single 
institution studies without comparison of anastomotic techniques. 
There also appears to be a lack of consensus regarding the defini-
tion of TC and STC in these studies. Future studies should focus on 
reporting the different grades of AL for a better appreciation of the 
problem and its pathogenesis and to permit stricter comparisons of 
data between institutions.

In the ulcerative colitis subgroup TC was performed when there 
was minimal inflammatory involvement of the rectum, due to po-
tentially better bowel function than with an ileo-anal pouch [20, 
21]. The incidence of AL in this group of patients (21.3%) appeared 
higher than in the other subgroups in the study (11%–14.4%) but was 
not significantly so. It also appeared higher than reported AL rates 
from other studies (2%–12%) [22, 23] and it is possible that a larger 
sample size may have revealed a significantly different AL rate in this 
patient group undergoing STC or TC.

Risk assessment of AL is crucial for early decision-making. In this 
regard, several preoperative factors should be considered including 
the presence of male gender, the ASA score and a low preoperative 
total protein level, each of which were identified as preoperative in-
dependent risk factors for an AL overall as well as for either a Grade 
B or Grade C AL. Men are consistently at higher risk as has been 
found in a number of previously published studies [24, 25] where it is 
suggested that androgens may affect the bowel microcirculation and 
also influence intestinal endothelial cell function [26].

The preoperative protein is an independent risk factor for AL 
which can be modified and is an indicator of malnutrition that sig-
nificantly impacts tissue healing [27]. The effect of stapler type on 
an ileocolic AL remains controversial. Recently, a European audit 
assessing right colectomies for CRC showed a lower AL rate for 
handsewn anastomosis [28], but this report differed from the re-
lated findings of a Cochrane review which demonstrated a lower AL 
rate with stapled anastomoses [29]. In our study we did not find any 
intra-operative factors that were specifically related to an AL. Our 
finding that there was no effect of emergency surgery on the AL 
rate is in keeping with previously published studies of emergency TC 
or STC for obstructed left colon cancer where AL rates below 10% 
have been reported [30–32]. The role of a diverting ileostomy re-
mains controversial in IRA or ISA. Whilst it has been suggested that a 
diverting ileostomy is protective against an AL in low anterior resec-
tion [33, 34] as well as in high-risk ileocolic anastomosis in Crohn's 
disease [35], there are currently insufficient data to recommend rou-
tine use of a proximal stoma in an elective TC or STC. In our study, 
protective loop ileostomy was not significantly associated with a 
lower total AL rate or with a reduction in either a Grade A or Grade 
B AL presentation. This finding is in contrast with that reported by 
Segelman et al. and by Duclos et al. where the AL rate is 7% AL in 
patients who have a loop ileostomy with a TC or STC [12, 36]. Our 
results might be explained by the small number of patients (10 cases) 
who had AL following primary anastomosis and loop ileostomy and 
the lack of information available in the medical notes in some cases 
to explain the indication for ileostomy. Future studies are required 
to define the indications and outcomes of protective ileostomy and 
the reduction in AL after an IRA or an ISA.

In our study, the height of the anastomosis does not appear to be 
critical in AL risk. This finding is similar to other reports showing sim-
ilar AL rates between IRA and ISA [12, 36]. With an IRA or ISA, even 
though there is no anastomotic tension, a more secure blood supply 
in theory and no need for pelvic dissection, in general a higher risk of 
AL is incurred compared with a colo-colic or a colorectal anastomo-
sis [4, 12, 34, 35]. In this regard, despite the difficulty in a retrospec-
tive records review in determining which vessels were preserved 
or sacrificed, an anastomosis involving the distal small intestine is 
expected usually to have a sufficient blood supply. It is also appre-
ciated that in benign disease the superior rectal artery can often be 
preserved, allowing sufficient blood perfusion to the anastomosis, 
as opposed to those cases where a high ligation of the inferior mes-
enteric artery has been performed [25, 37–39]. This effect on AL 
of high mesenteric artery ligation remains controversial as does the 
importance of the perfusion of the distal part of an ISA or an IRA.

The 90-day morbidity overall was 56.5% which is slightly higher 
than that of other reports [39]. Our morbidity rate would have been 
lowered by about 12% if analysed at the usual 30-day postoperative 
period. Our rate of moderate/severe complications (Clavien–Dindo 
≥IIIA) of 23.3% is comparable with other studies. Ripollés-Melchor 
et al. [40] recently reported an overall postoperative complication 
rate of 42.2% in >2000 elective colorectal operations with nearly 
two-thirds of the complications being severe in nature. Similarly, 
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Manceau et al. [41] followed those cases undergoing an STC for CRC 
and reported a 26.4% incidence of moderate to severe postoper-
ative complications. Our mortality rate was 1.8%, which is also in 
keeping with other previously published data for IRA and ISA after 
TC or STC ranging between 1% and 2.6% [28, 36, 40].

One of the secondary aims of the study was to assess the sur-
gical management of Grade C AL cases. Excision of the previous 
anastomosis and an end-ileostomy was the commonest procedure 
performed and was carried out for 80 patients (65% of Grade C AL 
cases). Phitayakorn and colleagues [42] have proposed an algorithm 
for the management of AL recommending an anastomotic repair 
for defects <1 cm with fashioning of a secondary protective stoma. 
Repeat anastomosis and a proximal ileostomy is recommended by 
this group if a major anastomotic defect is evident. Concerning this 
approach, Fraccalvieri et al. [43] have reported better postoperative 
outcomes (higher stoma reversal, less morbidity and shorter hospi-
tal stay) in patients who underwent a diverting ileostomy compared 
with an end stoma following an AL after a colorectal resection.

A sizeable proportion of patients with an ileostomy in our study 
did not have their stoma closed with 61/80 (76.3%) cases with an 
end-ileostomy after an AL not undergoing restoration of intestinal 
continuity. This discouraging result compares with 87.5% of cases 
with a protective diverting stoma who successfully had their stoma 
closed.

This study is one of the largest cohorts of patients that com-
pare IRA and ISA. No randomized clinical trials or systematic reviews 

on this issue are available to our knowledge. This study has several 
limitations due to its retrospective design and relatively long data 
accrual period. Over the length of time of the study there have been 
many changes in perioperative management as well as in surgical 
techniques with the availability of new devices and technologies ad-
vancing minimally invasive approaches. This has been supplemented 
by a trend towards more conservative management of postopera-
tive complications. Another inevitable consequence of retrospec-
tive observational research is the potential risk of missing data, as 
the availability of baseline and outcome data is largely dependent 
on the completeness of medical records. A strength of this study 
is that RIALTCOT represents the largest sample of Spanish referral 
centres so far presented that has as its focus TC or STC procedures, 
potentially serving as a referral benchmark for future studies. It is 
accepted that, in this large cohort, the patient group is eclectic al-
though it does permit an analysis of how individual pathology types 
broadly affect AL. Further, the current criteria for AL definition may 
significantly under-diagnose its incidence particularly since not 
all cases suspicious for an AL would have undergone radiological 
examination.

CONCLUSIONS

In TC and STC, both an IRA and an ISA represent high-risk proce-
dures with a significant chance of developing an AL. Such leaks incur 
a moderate to severe attendant morbidity and the substantial risk 
of a permanent stoma. Our study has identified male sex, the ASA 
score and a low preoperative total protein level as relevant preop-
erative independent risk factors for an AL overall as well as for either 
a Grade B or Grade C type AL. A Grade C AL was most commonly 
managed with an excision of the anastomosis with an end-ileostomy; 
however, a permanent stoma rate was less likely with the use of loop 
ileostomy in the reintervention of AL.
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TA B L E  4  Clavien–Dindo complications

Clavien–Dindo 
scale N

Percentage 
subtotal

Percentage 
total

I 97 15.84 9.03

II 264 43.14 24.59

IIIA 47 7.67 4.38

IIIB 126 20.59 11.74

IVA 34 5.56 3.17

IVB 25 4.09 2.33

V 19 3.11 1.76

TA B L E  5  Anastomotic leak Grade B and C management and 
permanent ileostomy at the end of the study

No, n (%) Yes, n (%) n (% Grade C)

Percutaneus drainage 25 (100) 0 –

End-ileostomy 19 (23.8) 61 (76.3) 80 (65.04)

Anastomosis reinforcement 4 (100) 0 4 (3.25)

Anastomosis reinforcement + 
derivative ileostomy

18 (90) 2 (10) 20 (16.26)

Surgical lavage and drain 7 (100) 0 7 (5.69)

Re-do anastomosis 6 (85.7) 1 (14.3) 7 (5.69)

Re-do 
anastomosis + derivative 
ileostomy

3 (75) 1 (25) 4 (17.39)
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