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ABSTRACT 

Aim  

Risk factors for postoperative complications in patients undergoing emergency colectomy for 

severe colitis in inflammatory bowel disease have hardly been studied. Therefore, this study aimed 

to define predictors of a complicated postoperative course in these patients.

Methods

A retrospective review was performed of 71 consecutive patients who underwent emergency 

colectomy for ulcerative colitis between 1999 and 2012 at a tertiary referral centre. Complications 

were graded according to the Clavien-Dindo classification. Patients with a complication grade II or 

higher were compared to those with no complications or a grade I complication.

Results

Nineteen patients (26.7%) had at least one postoperative complication classified as Clavien-Dindo 

grade II or higher. In the group with postoperative complications, patients had a higher age (mean 

45 vs. 35 years, P=0.020) and a higher body mass index (BMI) (mean 25.9 vs. 21.0, P=0.006). 

Length of preoperative hospital stay (median 15 vs. 6 days, P=0.032) was longer in the group with 

postoperative complications. During the study period, the preoperative hospital stay decreased 

by 0.8 day per study year (95% confidence interval 0.2 - 1.5 days, P<0.001). However, this did not 

influence the complication rate over time. 

Conclusion

Factors increasing the risk of complications after emergency colectomy for ulcerative colitis were 

a higher age, a higher BMI, and a longer preoperative hospital stay. 
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INTRODUCTION

Ulcerative colitis (UC) and Crohn’s disease (CD) are inflammatory bowel diseases (IBD) affecting 

the colon, with increased incidence and prevalence in the past decades.1 Although patients can 

often be successfully treated medically, surgery remains an important therapeutic consideration 

in the treatment of IBD. Around 15% 2,3 of patients with UC and up to 80% of patients with CD will 

need surgery to control their disease at some point in their disease history.2,4-6 Surgery for IBD is 

performed in either an acute or elective setting depending on clinical symptoms. Between 10 and 

25% of patients admitted with a severe colitis fail to respond to medical therapy or develop severe 

complications (e.g., toxic megacolon, excessive bleeding) and require an emergency colectomy.2,7 

Subtotal colectomy with end-ileostomy is then performed, leaving the rectal stump in situ. 

Complications following colectomy are not uncommon, especially in the emergency setting8, and 

often result in a prolonged hospital stay. It is therefore useful to identify possible risk factors for 

postoperative complications following subtotal colectomy. 

At present, most studies on complications after surgery for medical refractory colitis describe 

patients operated in an elective setting and often combined with ileal pouch-anal anastomosis 

(IPAA) procedures.9,10 Risk factors for postoperative complications in patients undergoing 

emergency colectomy for severe colitis in IBD have hardly been studied. Therefore, this study 

aimed to define predictors of a complicated postoperative course in these patients.

METHODS

All patients that underwent colectomy for IBD from January 1999 through February 2012 

were identified from a prospective surgical database of the Academic Medical Center (AMC), 

Amsterdam, the Netherlands. Subsequently, patients who underwent emergency colectomy 

were selected. Indication for this colectomy was failure to respond to rescue therapy or severe 

complications of IBD. Rescue therapy was defined as intravenous steroid therapy for a minimum 

of 3 days. If clinical improvement lagged, either cyclosporine or anti-TNF therapy was started. 

Data were retrospectively extracted from patient charts. The Institutional Review Board (IRB) of 

the Academic Medical Center in Amsterdam, the Netherlands has granted this study exemption 

from IRB approval.

Outcomes 

Postoperative complications were defined as any deviation from the normal postoperative course 

within 30 days after emergency colectomy. Complications were graded according to the Clavien-
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Dindo Classification of Surgical Complications.11 This scale grades complications based on their 

management. If a patient had more than one complication, only the most severe complication was 

graded. Details on all complications that occurred were also recorded. Leakage of the rectal stump 

was defined as leakage demonstrated by CT scan or during endoscopic or surgical intervention. An 

abscess was defined as an abscess demonstrated by CT scan or during (radiologic) reintervention. 

The definition of postoperative ileus was persistent nausea, vomiting and intolerance of solid food 

in the absence of passage of flatus or stool requiring nasogastric tube placement. Wound infection 

was defined as signs of infection or purulent discharge, requiring deliberate opening of the wound 

or antibiotic treatment.

For the purpose of identifying possible risk factors for postoperative complications, a large set of 

variables was collected, including patient characteristics, characteristics of the disease and medical 

treatment, and details of the surgery. For the outcome measures, data on the postoperative course 

was collected. All reported laboratory values were the last measurements available at the time of 

surgery, with a maximum of 30 days preoperatively. Perioperative steroid use was defined as such 

if it was administered in the days of hospital admission. The presented dose is that of the last day 

before surgery. Preoperative use of anti-TNF or cyclosporine as rescue therapy was defined as such 

if it was administered a maximum of 10 days before surgery. Perioperative blood transfusion was 

defined as such from 2 days before surgery through 1 day postoperatively.

Statistical analysis

Continuous data are presented as mean ± standard deviation (SD) or as median and interquartile 

range (IQR) according to distribution. Categorical data are presented as frequencies and 

percentages. Independent t-test was used to compare means. Mann-Withney-U test was used for 

continuous, not normally distributed data. For dichotomous outcomes, groups were compared 

by means of the χ2-test. Univariable logistic regression was performed to determine an odds ratio 

(OR) with 95% confidence interval (CI) on complications grade II or higher for different lengths 

of preoperative hospital stay. To analyze if preoperative hospital stay changed throughout the 

years a univariable linear regression was done. A P-value <0.05 was considered to be statistically 

significant. Multivariable analysis was not possible due to the restricted number of events. 

Statistical analysis was done with PASW Statistics for Windows (version 19).

RESULTS

A total number of 392 patients underwent total colectomy for IBD in the study period. Of these 

patients 71 (18.1%) had an emergency colectomy for severe colitis and were included in the study. 
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Table 1. Patient and clinical characteristics

Total cohort 
(n=71)

Patients with ≥ 
grade 2 compli-

cation (n=19)

Patients with no 
or grade 1 com-
plication (n=52)

P 
value

Male 43 (60.6) 9 (47.4) 34 (65.4) 0.169
Female 28 (39.4) 10 (52.6) 18 (34.6)
Age at colectomy 37.5 ± 14.8 44.8 ± 15.5 34.9 ± 13.8 0.020
Body Mass Index (kg/m2) 22.1 ± 4.5 25.9 ± 5.0 21.0 ± 3.7 0.006
Current smoker 10 (13.9) 2 (13.3) 8 (18.2) 1.000
Previous abdominal surgery 9 (12.7) 3 (15.8) 6 (11.5) 0.693
Diabetes 3 (4.2) 1 (5.3) 2 (3.8) 1.000
Diagnosis 1.000

Ulcerative colitis 57 (80.3) 16 (84.2) 41 (78.8)
IBD-undetermined 6 (8.5) 1 (5.3) 5 (9.6)
Crohn’s colitis 8 (11.3) 2 (10.5) 6 (11.5)

Interval diagnosis and surgery (mo) 36 [5 - 86] 64 [13 - 102] 33 [4 - 68] 0.061
White blood cell count (x109/l) 9.0 [5.2 - 11.6] 10.2 [4.6 - 11.2] 8.1 [5.2 - 12.2] 0.793
Haemoglobin level (mmol/l) 6.1 ± 0.9 6.4 ± 0.7 6.0 ± 1.0 0.322
Albumin level (g/l) 26.0 [21 - 30] 26.3 ± 5.0 26.5 ± 7.2 0.924
C-Reactive Protein level (mg/l) 76.1  [31 - 141] 87.0 [57 - 154] 71.0 [28 - 135] 0.232
Extent of disease 1.000

Pancolitis 63 (88.7) 17 (89.5) 46 (88.5)
Left-sided colitis 8 (11.3) 2 (10.5) 6 (11.5)

ASA-score 0.237
1 2 (2.8) 1 (5.3) 1 (1.9)
2 49 (69.0) 11 (57.9) 38 (73.1)
3 13 (18.3) 4 (21.1) 9 (17.3)
4 1 (1.4) 1 (5.3) 0 (-)

Perioperative steroid therapy 65 (91.5) 18 (94.7) 47 (90.4) 1.000
Prednisolon equivalent dosis (mg/day) 40 [30 - 50] 40 [40 - 40] 40 [25 - 50] 0.537
Cyclosporine rescue therapy 27 (39.7) 8 (44.4) 19 (38.0) 0.632
Anti-TNF rescue therapy 8 (11.3) 2 (10.5) 6 (11.5) 1.000
Length of preoperative hospital stay 8 [1 - 18] 15 [10 - 22] 6 [1 - 17 ] 0.032
Operating time (min) 187 ± 59 170 ± 43 194 ± 63 0.077
Year of surgery * 7.0 [4.0 - 12.0] 6.0 [4.0 - 12.0] 7.0 [3.3 - 12.0] 0.901
Laparoscopic approach 36 (49.3) 9 (47.4) 26 (50.0) 0.844
Specialization of surgeon 0.607

Colorectal surgery 49 (69.0) 14 (73.7) 35 (67.3)
General (or other) surgery 22 (31.0) 5 (26.3) 17 (32.7)

Rectal stump 1.000
Mucous fistula 13 (18.3) 3 (15.8) 10 (19.2)
Closure of stump 58 (81.7) 16 (84.2) 42 (80.8)

Perioperative blood transfusion 31 (43.7) 8 (42.1) 23 (44.2) 0.873

Data are presented as n (%), mean ± SD or median [IQR]. TNF: tumor necrosis factor. * Year of surgery: 1 = 
1998, 2 = 1999, etc. Variables containing missing data: Current smoker: 12 (16.9), haemoglobin level: 2 (2.8), 
albumin-level: 9 (12.7), CRP-level: 20 (28.2), ASA-score 6 (8.4), cyclosporine-use: 3 (4.2).

6



108

Chapter 6 

Nineteen patients (26.7%) had at least one postoperative complication classified as Clavien-Dindo 

grade II or higher. Table 1 shows the characteristics of all patients, as well as the same characteristics 

compared for the groups with (n=19) and without (n=52) postoperative complications classified 

as grade II or higher. In the group with postoperative complications, patients had a higher age 

(mean 45 vs. 35 years, p=0.020) and a higher BMI (mean 25.9 vs. 21.0, p=0.006). Moreover, the 

preoperative length of hospital stay (median 15 vs. 6 days, p=0.032) was longer in the group with 

postoperative complications. Preoperative laboratory values were similar in both groups; however 

CRP seemed to be higher in the patients with postoperative complications, although the difference 

did not reach statistical significance. No difference was observed in perioperative use of steroids, 

cyclosporine or anti-TNF.

Table 2a shows the number of patients that experienced a postoperative complication with 

corresponding grading of the complications. Of the 71 patients, two patients were admitted to 

the intensive care unit (Clavien-Dindo grade IV). The first patient was postoperatively admitted 

for life-threatening complications including severe hypokalemia with non-sustained ventricular 

tachycardia, pneumonia and an ileus. The second patient was already admitted to the ICU with 

an abdominal sepsis before surgery, which improved after colectomy. Because of difficulties 

with weaning from ventilation, a tracheostomy was performed. Moreover, she had a recurring 

pneumothorax requiring several chest tubes. Four patients had a grade IIIb complication requiring 

reoperation for the following reasons: perforation in the mid-ileum with an intra-abdominal 

abscess, fascial dehiscence, leakage of a mucous fistula, and drainage of an ischiorectal abscess 

under general anesthesia. All complications are specified in Table 2b. Overall, 31 complications 

(grade I to IV) were observed in 22 patients. Abscess formation (n=6) was the most frequent 

occurring complication. One patient had leakage of the rectal stump.

Figure 1 shows the interval between hospital admission and colectomy in days (x-axis) in relation 

to the number of patients with or without a complication ≥ grade II (y-axis). As was shown in 

Table 1, preoperative hospital stay was significantly longer in the group with complications. Table 3 

shows the results of a logistic regression on postoperative complications in relation to preoperative 

hospital stay. No significant effect was demonstrated on complications of a preoperative hospital 

stay of up to 3 days, but a longer preoperative hospital stay increased the odds on postoperative 

complications. Furthermore, a linear regression was done of preoperative hospital stay throughout 

the years; during the study period, the preoperative hospital stay decreased by 0.8 day per study 

year (95% confidence interval 0.2 - 1.5 days, P<0.001). Analyzing year of surgery as categorical 

variable did not show any impact of this decrease in preoperative hospital stay on complication 

rate (Table 1).
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Table 2a Complications graded according to Clavien-Dindo classification

Clavien-Dindo classification Number of patients

Grade I 3

Grade II 6 

Grade IIIa 7

Grade IIIb 4 

Grade IV 2 

Grade V 0

Grade I: Any deviation from the normal postoperative course without the need for treatment. Allowed thera-
peutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics, electrolytes and physiotherapy
Grade II: Requiring pharmacological treatment with drugs other than such allowed for grade I complications. 
Included are blood-transfusion and total parenteral nutrition
Grade IIIa: Requiring surgical, endoscopic or radiological intervention without general anaesthesia
Grade IIIb: Requiring surgical, endoscopic or radiological intervention with general anaesthesia
Grade IV: Life-threatening complication requiring IC/ICU management 
Grade V: Death of a patient

Table 2b  Specification of complications grade I - V (31 complications in 22 patients)

Complication Frequency (n=31)

Abscess 6 (20.0)

Wound-infection 3 (10.0)

Infections (other than pneumonia) 3 (10.0)

Leakage of rectal stump 1 (3.2)

Dehiscence of mucous fistula with leakage 1 (3.2)

Pneumonia 2 (6.7)

Wound dehiscence 2 (6.7)

Ileus 2 (6.7)

Hypokalemia 2 (6.7)

Perforation (iatrogenic) 1 (3.3)

Pneumothorax 2 (6.7)

Atelectasis 1 (3.3)

Fistula 1 (3.3)

Pulmonary embolism 1 (3.3)

Trombosis 1 (3.3)

Extensive postoperative nausea & vomiting 1 (3.3)

Sinus tachycardia 1 (3.3)
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Figure 1 Days of hospital admission before surgery, comparing patients with and without complications (grade 
II or higher)  

Table 3 Influence of preoperative hospital stay on complications (logistic regression).

Preoperative hospital stay OR (95% confidence interval) of ≥ 
grade II complication

P-value

0-3 days vs. >3 days 2.5 (0.8 - 8.8) 0.139

0-4 days vs. >4 days 3.5 (1.0 - 11.9) 0.047

0-5 days vs. >5 days 3.8 (1.1 - 12.8) 0.035

0-6 days vs. >6 days 4.4 (1.3 - 15.0) 0.019

0-7 days vs. >7 days 5.5 (1.6 - 19.0) 0.007

0-8 days vs. >8 days 6.5 (1.9 - 22.5) 0.003

0-9 days vs. >9 days 6.5 (1.9 - 22.5) 0.003

0-10 days vs. >10 days 2.9 (1.0 - 8.9) 0.050
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DISCUSSION

This study shows that approximately one-third of patients who underwent emergency colectomy 

for severe colitis had at least one complication. Age, BMI and preoperative hospital stay were 

identified as possible risk factors for a complicated postoperative course. During the study period, 

the preoperative hospital stay decreased. This, however, did not influence the complication rate 

over time. In contrast, complication rates were similar in the groups that had open and laparoscopic 

surgery. In this relatively small series, steroid-, cyclosporine- or anti-TNF-usage before surgery 

neither raised nor lowered the risk for postoperative complications. 

A higher age is a known risk factor for postoperative complications in colorectal surgery12, and a 

recent study has confirmed that it is a risk factor in ileoanal pouch surgery.9 However, it is still a 

remarkable finding given the relatively young patients in the present study cohort compared to for 

example colorectal cancer patients. This is probably the reason why comorbidities and ASA score 

did not show any significant association with complication rate in this relatively young and healthy 

population apart from the primary disease. 

Studies on the relation between BMI and postoperative outcomes showed various results; some 

report a higher complication rate in obese patients13, while others were not able to detect a 

higher complication rate in series of patients undergoing colorectal surgery more specifically.14,15 

However, all of these studies compare obese with nonobese patients; in our study mean BMI 

in the group with complications was 25.1, which is not nearly obese. Moreover, patients who 

have been steroid-dependent for a longer period are more likely to have gained weight.16 Previous 

studies have shown that patients who received systemic corticosteroids have a greater risk of 

developing postoperative complications.17,18 

An older study showed that the use of cyclosporine was not associated with an increase in 

perioperative complications.19 Postoperative complications related to preoperative use of anti-

TNF-therapy have been studied widely for the last decade. A meta-analysis showed a positive 

relation between preoperative infliximab treatment and postoperative complications.20 In contrast, 

some individual studies21,22 and a more recent study did not show a relation between anti-TNF 

usage and postoperative complications.23 A possible explanation of these different outcomes can 

be the growing experience with anti-TNF-usage in the past decade. Either cyclosporine or anti-TNF 

should be given when steroid treatment fails; sequential therapy only works for some patients 

and leads to a prolonged hospital stay, which has been proven to result in worse outcomes.24 A 

recent RCT showed no difference between cyclosporine and anti-TNF-therapy as rescue therapy in 

steroid refractory UC patients.6 

6
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A higher risk on postoperative morbidity was observed after a longer preoperative hospital stay, 

and previous studies from the UK, US and Canada confirm this finding in patients with UC.9,25-

27 According to guidelines of the European Crohn’s and Colitis Organization (ECCO), surgery is 

recommended in the acute phase when patients do not respond to medical therapy, or if a patient 

has been taking 20 mg or more of prednisolone for more than 6 weeks.28 Often, surgical options 

are considered when there is no improvement after 4-7 days of medical rescue therapy. A multi-

disciplinary setting can lead to timely surgery and lower postoperative complication rates in severe 

colitis.29  In our series, there was no mortality. In a large English cohort of patients who underwent 

emergency colectomy for severe colitis between 1998 and 2000, 1-month mortality rates were 

5.7% (95% CI 4.2 - 7.6) and 2.9% (95% CI 2.0 - 4.1) for UC and CD respectively.30

This study is limited by the retrospective design. It was therefore not possible to adequately 

and objectively determine the severity of colitis by either Truelove and Witts criteria or a MAYO 

score.31 Blood levels were also determined at different preoperative times. Underreporting of 

complications that occurred after discharge is likely. Furthermore, even though this is a relatively 

large series of strictly emergency colectomies, only a small number of patients experienced a 

complication. With only 19 events, it was not possible to perform multivariable regression to 

further explore the influence of the possible risk factors. Also, it is likely that potential existing risk 

factors are missed because of the small series. 

This study is the first to include patients with ulcerative colitis or Crohn’s disease undergoing 

emergency colectomy for severe colitis. Previous studies on postoperative complications in patients 

with IBD included patients who had elective surgery including ileal anal-pouch procedures.8,9 

Exclusively analyzing emergent cases seems to be clinically relevant, as demonstrated by our 

finding of a longer preoperative hospital-stay being associated with a higher postoperative 

complication rate. This underlines that an episode of acute severe colitis should be managed by 

both a gastroenterologist and a colorectal surgeon from the beginning. It is important to jointly 

evaluate the clinical status of the patient and to closely evaluate clinical progression during the 

first days of medical therapy.7 The presence of a multidisciplinary IBD team is essential in order to 

make a well-considered decision whether to continue medical therapy or to proceed to surgery, 

and thereby possibly lower postoperative complication rates.
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