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Abstract

Background and Aims: Patients with ulcerative colitis are often treated with multiple immunomodulative agents 
to achieve remission. In refractory disease, the next option is frequently proctocolectomy with ileal pouch–anal 
anastomosis. No consensus exists as to whether immunomodulatory therapy at the time of ileal pouch surgery 
leads to any increase in postoperative complications. Our aim was to assess, in ulcerative colitis patients with 
restorative proctocolectomy, the effect of preoperative anti-tumor necrosis factor therapy and corticosteroids on 
postoperative complications and pouch failure.

Materials and Methods: A retrospective medical record review of 445 patients with ulcerative colitis who 
underwent proctocolectomy with ileal pouch–anal anastomosis in Helsinki University Hospital between 
January 2005 and June 2016.

Results: Anti-tumor necrosis factor agents were not associated with postoperative complications. Only 
high-dose corticosteroids (prednisolone ⩾20 mg or equivalent) were associated with higher incidence of 
anastomotic leak (12.6% vs 2.5%, P = 0.002) and wound dehiscence (4.2% vs 0%, P = 0.019), but pouch failure 
rate was no higher (2.1% vs 0%, P = 0.141) than in patients without corticosteroid treatment. A lower dosage 
of corticosteroids had no effect on early postoperative complications, but pouch failure rate was increased 
(4.4% vs 0%, P = 0.015).

Conclusion: Corticosteroids, but not anti-tumor necrosis factor therapy, were associated with postoperative 
complications. Preoperative use of corticosteroids may increase pouch failure rate, but the risk is still minor in 
high-volume centers performing ileal pouch surgery.
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Introduction

Ulcerative colitis is an idiopathic chronic inflammatory 
disease that usually starts in the rectum and extends 
proximally to the colon. First-line therapy for ulcerative 
colitis is 5-aminosalisylates and corticosteroids fol-
lowed by thiopurines, methotrexate, anti-tumor necro-
sis factor (TNF) agents (infliximab, adalimumab, and 
golimumab), or adhesion molecule inhibitors (vedoli-
zumab) (1). However, approximately 14% of patients 
need surgery during the first 10 years after their diagno-
sis (2) and as high as 20%–30% at some point during 
their disease course (3). Refractory disease not respond-
ing to medical therapy frequently leads to surgery. 
Surgery is also indicated when dysplasia or cancer is 
present and in patients with fulminant colitis (4).

In ulcerative colitis, the now-standard operation is 
restorative proctocolectomy with ileal pouch–anal 
anastomosis (IPAA) avoiding a permanent ileostomy. 
Furthermore, what seems to be safe is to omit a protec-
tive ileostomy in low-risk patients undergoing procto-
colectomy, as we recently showed (5). Pelvic sepsis, 
including anastomotic leak, pouch abscess, and 
pouch-anal fistula, is a predictor for poor functional 
outcome and pouch failure (6), making it therefore 
important to identify possible risk factors for pelvic 
sepsis. Some evidence suggests that preoperative cor-
ticosteroids may promote the risk for early postopera-
tive complications, especially infections (7, 8). 
Regarding biologics, the data remains conflicting (9). 
Anti-TNF agents and vedolizumab are currently 
approved for the treatment of moderate-to-severe 
ulcerative colitis, creating a challenge to distinguish 
whether the complications are due to disease severity 
or are associated with the immunomodulative ther-
apy. We therefore performed this retrospective single 
center cohort study to evaluate, in patients with ulcer-
ative colitis, the association of preoperative anti-TNF 
agents and corticosteroids on postoperative complica-
tions and pouch survival. We hypothesize that anti-
TNF agents and corticosteroids might increase the 
complication rate.

Materials and Methods

We retrospectively reviewed the medical records of 
460 consecutive patients undergoing restorative proc-
tocolectomy and IPAA due to ulcerative colitis at 
Helsinki University Hospital between January 2005 
and June 2016. The exclusion criteria were the use of 
other immunosuppressive medication than anti-TNF 
agents, corticosteroids, 6-mercaptopurine, azathio-
prine, or methotrexate. We excluded nine patients 
who had undergone liver transplantation and used 
tacrolimus to prevent rejection and three other were 
excluded because they were using vedolizumab. In 
addition, three patients were excluded because their 
corticosteroid dosage was unclear. In total, the final 
analysis included 445 patients.

Four specialized colorectal surgeons operated on 
all patients using an open technique with a low mid-
line incision. We described the surgical technique in 
detail previously (5). Surgeons preferred a one-stage 
procedure, and the IPAA was mainly hand sewn 

(90.1%). Of all patients, those without a diverting ile-
ostomy amounted to 71.9%. All 125 ileostomies were 
closed later.

Data recorded included preoperative anti-TNF 
agents administered within 12 weeks before primary 
surgery, total number of anti-TNF-agent infusions, 
preoperative use, and dosage of corticosteroids within 
6 weeks before primary surgery, type of operation, 
other immunomodulatory therapy (6-mercaptopu-
rine, azathioprine, or methotrexate), postoperative 
early and late complications, and need for relaparot-
omy. Furthermore, we recorded preoperative hemo-
globin and albumin levels to analyze their effect on 
postoperative complications.

All complications within 3 months after the pri-
mary surgery were collected and graded according to 
the Clavien–Dindo Classification (10). If a patient had 
more than one complication, the higher grade was the 
choice for analysis. Computed tomography (CT) scan 
with per-anally administered contrast agent, pouchs-
copy, or surgery were used to diagnose anastomotic 
leaks when symptoms were alarming. We assessed 
dehydration as a disturbance of sodium and potas-
sium levels and as a need for supplementary hydra-
tion postponing hospital discharge. Determination of 
bowel obstruction was based on excess vomiting, need 
for a nasogastric tube, or stoma malfunction necessi-
tating one or more additional hospital days. Pouch 
failure was defined as excision of the ileoanal pouch or 
permanent loop ileostomy. All possible pouch exci-
sions were performed in Helsinki University Hospital, 
therefore we had full data of failures.

Patients who had undergone anti-TNF-α infusions 
within 12 weeks before surgery were compared with 
all other patients to learn whether preoperative anti-
TNF agents results in increased risk for postoperative 
complications. We also compared patients who under-
went surgery while taking corticosteroids, but taking 
no anti-TNF agents, to patients without corticosteroid 
treatment. European Crohn's and Colitis Organization 
(ECCO) Guidelines state that “prednisolone 20 mg 
daily or equivalent for more than 6 weeks prior to sur-
gery is a risk factor for surgical complications” (11). 
With that in mind, we divided steroid-using patients 
into a low-dose group and high-dose group. The high-
dose group included all patients using prednisolone 
20 mg or more.

Categorical variables are expressed as number of 
patients and percentage of the total number of patients. 
Continuous variables are presented as mean and 
standard deviation (SD) or median and range. 
Statistical analyses were performed with the Mann–
Whitney U test or Student’s t-test for continuous vari-
ables and the chi-square test or Fisher’s exact test for 
categorical variables. We used the Shapiro–Wilk test to 
test normality of continuous variables. We considered 
P values less than 0.05 to be statistically significant, 
and used a two-tailed test. To compare the no-corticos-
teroid group, low-dose group, and high-dose group, 
we used the Jonckheere–Terpstra Trend Test for con-
tinuous variables and the linear-by-linear association 
test for categorical variables. The Bonferroni correc-
tion served to account for multiple comparisons as 
stated in the tables. The Firth’s penalized-likelihood 
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logistic regression was used to create age adjusted 
multivariate model for anastomotic leak. Missing data 
are stated in the text. All statistics were calculated 
using IBM SPSS Statistics software version 24 (IBM 
Corporation, Armonk, NY, USA) and SAS v 9.4 (SAS 
Institute Inc, Cary, NC, USA). The institutional review 
board granted study approval.

Results

Patient Characteristics

Our study population comprised 445 patients. Of 
those, 33 (7.4%) were treated with anti-TNF agents 
within 12 weeks prior to surgery. Median time between 
last infusion and surgery was 6 weeks (3–11 weeks). 
The most frequently used anti-TNF agent was inflixi-
mab (29/33), but two patients received injections of 
golimumab and two were treated with adalimumab. 
Median number of infusions was four (1–22). 
Comparing those 33 patients with all others, no statis-
tical differences between the groups emerged with 
respect to age, gender, or number of covering ileosto-
mies (Table 1). However, the median disease duration 
time was shorter in patients treated with anti-TNF 
agents (P = 0.039), and these were also on a higher dose 
of prednisolone (P = 0.001).

Among patients without anti-TNF-α therapy, 255 
(56.0%) used corticosteroids, of whom 95 (37.3%) 
were on a dosage equivalent to or more than predni-
solone 20 mg (high-dose group), and 160 (62.7%) were 
on less than 20 mg (low-dose group). Although we 

lack the exact dosage data from six patients, we were 
able to categorize them into the low- or high-dose 
group. Both groups were compared with the 157 
patients who received no corticosteroids within 
6 weeks prior to surgery (no-corticosteroid group). 
Median disease duration time was significantly 
longer in that group than in either corticosteroid 
groups (P < 0.0001, Table 2). The explanation for this 
difference may depend on the indication for surgical 
treatment. Nearly half the no-corticosteroid group 
had surgery because of dysplasia or cancer: 68 (43.3%), 
but the majority of those in steroid groups underwent 
surgery because of refractory disease: 232 (91.0%). 
Hemoglobin and albumin levels were lower in both 
steroid groups, indicating that those patients had 
more severe ulcerative colitis.

In our study population, 69 patients were operated 
without any immunosuppressive therapy prior sur-
gery. We compared other therapy groups to this group 
to further analyze the risk ratio of anastomotic leak 
with different immunomodulative therapies (Table 5).

Early Postoperative Complications

The overall leakage rate in our cohort of 445 was 5.4%, 
24 patients. Of these, 21 patients needed operative 
treatment. Most of the leakages were diagnosed with 
CT scan or pouchscopy. During the relaparotomies, we 
diagnosed nine leaks. As in Table 3, comparison of the 
anti-TNF agent group to all others revealed no statisti-
cal difference in early postoperative complications.

Table 1
Characteristics of the patients treated with anti-TNF agents.

Outcome Anti-TNF agent (n = 33) Controls (n = 412) P value

Mean age (years ± SD) 35.6 ± 13.0 40.0 ± 13.1 0.053
Median age 32 39  
Range in years 17–67 17–69  
Gender 0.096
  Male 25 (75.8%) 252 (61.2%)  
  Female 8 (24.2%) 160 (38.8%)  
Median disease duration in years 3 (1–31) 6 (0–50) 0.039
Mean preoperative hemoglobin (g/L) 127.5 ± 22.2 129.7 ± 18.0 0.363
Mean preoperative albumin (g/L) 35.6 ± 6.0 37.5 ± 4.9 0.041
Steroid use in general 21 (63.6%) 255 (61.9%) 0.867
Steroid use in mg >0.0001a

  <10 0 (0%) 53 (20.8%)  
  10–19 5 (23.8%) 105 (41.2%)  
  20–29 5 (23.8%) 50 (19.6%)  
  >30 11 (52.4%) 41 (16.1%)  
Other immunosuppressive therapyc 14 (42.4%) 238 (57.8%) 0.086
Proximal diversion 10 (30.3%) 115 (27.9%) 0.772
Intention to treat 9 (27.3%) 92 (22.3%) 0.499
Because of the complication 1 (3.0%) 23 (5.6%) 1.00b

Median length of stay, days 10 (6–28) 10 (5–57) 0.719
Median number of infusions 4 (1–22)  
Median time between last infusion and surgery in weeks 6 (3–11)  

TNF: tumor necrosis factor.
aComparisons and percentages in between steroid users with known dose, linear-by-linear association test.
bFisher’s exact test.
c6-Mercaptopurine, azathioprine, or methotrexate.
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Postoperative complications in patients on corticos-
teroids are presented in Table 4. High-dose corticoster-
oids was associated with anastomotic leak (P = 0.002, 
age adjusted odds ratio (OR) 5.7, 95% confidence inter-
val (CI) 1.87–17.32, P = 0.024, Table 5) and wound 
dehiscence (P = 0.019), which led to a higher relaparot-
omy rate (12.6%, P = 0.025), but low dose (<20 mg/
day) was not a risk factor for early complications. 
Albumin levels were lower in both steroid groups 
(low-dose group, P = 0.012; high-dose group, P < 0.0001; 
Table 2) but low albumin level itself (<25 g/L, Fisher’s 
exact test) was not associated neither with anastomotic 
leak (P = 0.570), wound dehiscence (P = 1.00), nor pouch 
failure (P = 1.00). Preoperative 6-mercaptopurine, aza-
thioprine, or methotrexate led to no increase in the 
odds for anastomotic leak (age adjusted OR 1.03, 95% 
CI 0.49–2.33, P = 0.938, Table 5).

Long-Term Pouch Survival

During the follow-up period, overall pouch survival 
was 98.0%. Median follow-up time was 6.9 years (1.2–
12.6 years). We did not have any patients with perma-
nent loop ileostomy.

In the anti-TNF group, pouch removal was not nec-
essary for any of these patients, and none suffered any 
pouch-related fistulas (Table 3). Pouch failure was 
slightly more frequent in the low-dose steroid group 
(7 patients, 4.4%, P = 0.015) compared with the no-cor-
ticosteroid group with its absence of any failures 

(Table 4). Kaplan–Meier results also showed a differ-
ence in long-term survival of the pouch between the 
no-corticosteroid group and low-dose steroid group 
(P = 0.011, Fig. 1), however the number of events is 
relatively low. Between these groups, the rate of 
pouch-related fistulas did not differ.

Discussion

Debate is ongoing as to whether preoperative use of 
anti-TNF agents in ulcerative colitis is a risk factor for 
postoperative complications. European guidelines 
recommend avoiding single-stage proctocolectomy in 
anti-TNF-treated patients (11). Recently, Kulaylat et al. 
(12) in a retrospective study with one of the largest 
patient cohorts (1172 patients of whom 303 received 
anti-TNF agents) showed that anti-TNF agents were 
associated with higher postoperative complication 
rates among patients undergoing proctocolectomy 
and IPAA but not among patients who underwent 
colectomy. The data came from a database comprising 
only privately insured patients, which might have 
biased the results. However, in agreement with our 
results, retrospective data from Canada showed the 
opposite with 758 patients, of whom 196 received anti-
TNF treatment (13). They also evaluated the associa-
tion of serum infliximab levels and short-term 
complications but again found no correlation. 
Furthermore, the meta-analyses have reported con-
flicting results (14, 15).

Table 2
Characteristics of no-corticosteroid group, low-dose group, and high-dose group.

Outcome No corticosteroids 
(n = 157)

Low dose 
steroid (n = 160)

P valuea High dose 
steroid (n = 95)

P valuea Trend analysis, 
P value

Mean age (years ± SD) 41.8 ± 12.6 40.6 ± 13.1 0.357 36.5 ± 13.4 0.002 0.002b

Median age 43 39 34  
Range in years 17–67 17–69 17–67  
Gender 0.492 0.502 0.645c

  Male 97 (61.8%) 92 (57.5%) 63 (66.3%)  
  Female 60 (38.2%) 68 (42.5%) 32 (33.7%)  
Median disease duration in years 10 (1–50) 5 (1–39) <0.0001 4 (0–26) <0.0001 <0.0001b

Mean preoperative hemoglobin (g/L) 134.1 ± 16.7 129.2 ± 16.8 0.008 123.2 ± 20.0 <0.0001 <0.0001b

Mean preoperative albumin (g/L) 39.0 ± 4.1 37.9 ± 4.0 0.012 34.5 ± 6.2 <0.0001 <0.0001b

Steroid use (mg) 158 (100%) 91 (100%)  
  <10 53 (33.5%) 0  
  10–19 105 (66.5%) 0  
  20–29 0 50 (54.9%)  
  >30 0 41 (45.1%)  
Other immunosuppressive therapyd 88 (56.1%) 90 (56.3%) 1.00 60 (63.1%) 0.292 0.330c

Proximal diversion 40 (25.5%) 39 (24.4%) 0.897 36 (37.9%) 0.047 0.063c

Intention to treat 36 (22.9%) 30 (18.8%) 0.407 26 (27.4%) 0.453 0.590c

Because of the complication 4 (2.5%) 9 (5.6%) 0.257 10 (10.5%) 0.010 0.011c

Median length of stay, days 9 (6–42) 10 (5–57) 0.248 10 (6–43) 0.356 0.279b

We used Jonckheere–Terpstra Trend Test or linear-by-linear association test to compare no corticosteroids group, low-dose group, and 
high-dose group. In the post hoc analysis, the Bonferroni correction was used to account for multiple testing and P < 0.025 was considered 
as significant.
aComparison to no corticosteroids group, Bonferroni correction.
bJonckheere–Terpstra Trend Test.
cLinear-by-linear association test.
d6-Mercaptopurine, azathioprine, or methotrexate.
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Table 3
Postoperative complications in patients treated with biologics.

Complication Anti-TNF agent (n = 33) Controls (n = 412) P value

Anastomotic leak 1 (3.0%) 23 (5.6%) 1.00
Other infectious complications 4 (12.1%) 44 (10.7%) 0.770
Wound infection 0 3 (0.7%) 1.00
Intra-abdominal abscess 0 8 (1.9%) 1.00
Pneumonia 2 (6.1%) 5 (1.2%) 0.089
Urinary track infection 1 (3.0%) 20 (4.9%) 1.00
Septicaemia 0 4 (1.0%) 1.00
Wound dehiscence 1 (3.0%) 6 (1.5%) 0.419
Hemorrhage 0 6 (1.5%) 1.00
Thrombosis/embolism 0 4 (1.0%) 1.00
Occlusion/ileus 4 (12.1%) 48 (11.7%) 1.00
Dehydration 6 (18.2%) 38 (9.2%) 0.122
Other 1 (3.0%) 5 (1.2%)  
Relaparotomy because of complication 2 (6.1%) 34 (8.3%) 1.00
Because of anastomotic leak 1 (3.0%) 20 (4.9%) 1.00
Pouch-related fistulas 0 32 (7.8%) 0.155
Pouch failure 0 9 (2.2%) 1.00
Clavien–Dindo classification (the highest grade)
  Grades 1 and 2 9 (27.3%) 110 (26.7%) 0.943
  Grade 3a 0 1 (0.2%) 1.00
  Grade 3b 2 (6.1%) 33 (8.0%) 1.00
  Grade 4 1 (3.0%) 2 (0.5%) 0.207

TNF: tumor necrosis factor.

Table 4
Postoperative complications in no-corticosteroid group, low-dose group, and high-dose group.

Complication No corticosteroids 
(n = 157)

Low dose 
steroid (n = 160)

P valuea High dose 
steroid (n = 95)

P valuea Trend analysis, 
P valueb

Anastomotic leak 4 (2.5%) 7 (4.4%) 0.542 12 (12.6%) 0.002 0.002
Other infectious complications 17 (10.8%) 17 (10.6%) 1.00 10 (10.5%) 1.00 1.00
Wound infection 0 0 3 (3.2%) 0.053 0.012
Intra-abdominal abscess 3 (1.9%) 4 (2.5%) 1.00 1 (1.1%) 1.00 0.820
Pneumonia 2 (1.3%) 1 (0.6%) 0.620 2 (2.1%) 0.634 0.775
Urinary track infection 8 (5.1%) 8 (5.0%) 1.00 4 (4.2%) 1.00 0.882
Septicaemia 2 (1.3%) 2 (1.3%) 1.00 0 0.528 0.525
Wound dehiscence 0 2 (1.3%) 0.498 4 (4.2%) 0.019 0.012
Hemorrhage 1 (0.6%) 4 (2.5%) 0.371 1 (1.1%) 1.00 0.792
Thrombosis/embolism 0 4 (2.5%) 0.123 0 0.754
Occlusion/ileus 21 (13.5%) 19 (11.9%) 0.736 8 (8.4%) 0.309 0.272
Dehydration 16 (10.3%) 17 (10.6%) 1.00 5 (5.3%) 0.240 0.268
Relaparotomy because of complication 7 (4.5%) 15 (9.4%) 0.121 12 (12.6%) 0.025 0.020
Because of anastomotic leak 4 (2.5%) 7 (4.4%) 0.542 9 (9.5%) 0.020 0.017
Pouch-related fistulas 8 (5.1%) 15 (9.6%) 0.136 9 (9.7%) 0.196 0.153
Pouch failure 0 7 (4.4%) 0.015 2 (2.1%) 0.141 0.189
Clavien–Dindo classification (the highest grade) 0.078
No complication 105 (66.9%) 101 (63.1%) 60 (63.2%)  
  Grades 1 and 2 44 (28.0%) 44 (27.5%) 0.899 22 (23.2%) 0.761  
  Grade 3a 0 0 1 (1.1%) 0.367  
  Grade 3b 7 (4.5%) 15 (9.4%) 0.116 11 (11.6%) 0.072  
  Grade 4 1 (0.6%) 0 1.00 1 (1.1%) 1.00  

We used linear-by-linear association test to compare no corticosteroids group, low dose group, and high dose group. In the post hoc 
analysis, the Bonferroni correction was used to account for multiple testing and P < 0.025 was considered as significant.
aComparison with no corticosteroids group, Bonferroni correction.
bLinear-by-linear association test.
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Evidence is stronger regarding preoperative corti-
costeroids. Aberra et al. (7) demonstrated a higher risk 
for any or for major infectious complications in inflam-
matory bowel disease (IBD) patients taking steroids 
prior to any abdominal surgery. Another study from 
the United Kingdom suggested that steroids cause an 
increase in the pelvic sepsis in the early postoperative 
period but not later (16). Two studies from Japan con-
cluded that a greater risk factor for postoperative 
infections was a total preoperative dosage of corticos-
teroids rather than a dose at the time of proctocolec-
tomy (17, 18).

In our patient cohort, preoperative prednisolone 
at a 20 mg equivalent or more was associated with 
anastomotic leakage and wound dehiscence, and an 

anastomotic leak may lead to the pouch’s poor func-
tional outcome and eventually to its failure (6, 19). In 
our study, however, pouch failure was not higher in 
the high-dose group perhaps because of our rela-
tively small group size and short follow-up. 
Supporting this assumption, we found significantly 
more failures of the pouch in low-dose group than in 
patients without corticosteroids, although the failure 
rate was still low (4.4%).

Biologics are associated with antibody develop-
ment. To reduce this risk, biologics are frequently com-
bined with low-dose thiopurines or methotrexate, 
which, in their case, may elevate the risk for postopera-
tive complications. Earlier, 6-mercaptopurine or aza-
thioprine alone was not associated with postoperative 

Fig. 1. Kaplan–Meier curve for cumulative survival of the pouch in no-corticosteroid group, low-dose group, and high-dose group. P 
values presented are comparisons to no-corticosteroid group. Log-rank was used for the analysis.
Low dose = prednisolone 20 mg or less; high dose = prednisolone 20 mg or more.

Table 5
Risk ratio of anastomotic leak in patients with different immunomodulative therapies compared with patients without any immunosuppressive 

medication.

Outcome 95% CI P value

Odds ratio Lower Upper

Anastomotic leak
  Low dose corticosteroid group 1.747 0.539 5.669 0.686
  High dose corticosteroid group 5.686 1.866 17.324 0.024
  Only anti-TNF-treated patients 1.413 0.067 29.924 0.740
  Anti-TNF and corticosteroids 2.982 0.427 20.816 0.652
  Other immunosuppressive therapya 1.033 0.458 2.329 0.938

Age-corrected logistic regression model was used for the analysis. CI: confidence interval; TNF: tumor necrosis factor.
a6-Mercaptopurine, azathioprine, or methotrexate.
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complications (7, 20). Less data are available regarding 
methotrexate. One retrospective study found, in IBD 
patients, no association between preoperative metho-
trexate and postoperative complications (21). One 
multicenter retrospective study suggested that con-
current anti-TNF and steroids may elevate risk for 
anastomotic leakage (22). In Crohn’s disease, a combi-
nation of corticosteroid, immunomodulator, and bio-
logical treatment has been significantly associated 
with intra-abdominal sepsis (23). For ulcerative colitis, 
however, another recent study found no association 
between multiple immunosuppressive agents and 
surgical-site infections including pelvic sepsis and 
anastomotic leakage (24). In our study, anti-TNF 
agents caused no increase in early postoperative com-
plications or pouch failure rate. Nor did we find any 
additive effect when combining anti-TNF agents and 
steroids (Table 5). In addition, thiopurines or metho-
trexate alone did not seem to be associated with 
increased risk for anastomotic leakage, but our low 
occurrence of anastomotic complications weakens the 
statistical power of the analysis.

Overall, the occurrence of pouch failures in our 
study population was 2.0%. A systematic review and 
meta-analysis of de Zeeuw et al. (25) showed a pouch 
failure rate of 4.7%, along with an incidence of pelvic 
sepsis of 7.5%. Thus, our pouch failure rates, even in 
those patients using corticosteroids, compared 
favorably with rates in other studies. In our center, 
the covering ileostomy is performed only for high-
risk patients. We had a higher incidence of relaparoto-
mies due to complications in our high-dose group 
(10.5%), mainly because of anastomotic leaks (9.5%). 
The covering ileostomy should be considered for all 
patients using high doses of corticosteroids before 
surgery, especially in the presence of other risk factors 
for anastomotic leakage such as tension of the anasto-
mosis or suboptimal visibility during suturing of the 
anastomosis.

Our study is retrospective single-center cohort 
study. However, it is population-based which we con-
sider to be a strength. The limitations of our study are 
its retrospective design and the small number of 
patients treated with anti-tumor necrosis factor ther-
apy. Presumably, anti-TNF agents and higher dosage 
of corticosteroids were more frequent for patients with 
more severe ulcerative colitis, and this may have 
caused selection bias.

In conclusion, preoperative anti-tumor necrosis fac-
tor therapy was not associated with early postopera-
tive complications or pouch failure. High-dose 
corticosteroids seem to elevate the risk for anastomotic 
leak and wound dehiscence. Although corticosteroids 
possibly lead to a slight increase in risk for later pouch 
failure, the risk is still small in high-volume centers 
performing restorative proctocolectomy with IPAA.
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