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Abstract
Introduction: Abdominal surgery in patients with Crohn’s 
disease (CD) is challenging, especially in the biologic era. The 
aim of this study was to evaluate factors associated with in-
creased risk for postoperative complications in CD. Meth-
ods: A retrospective study was conducted with consecutive 
patients who underwent abdominal surgery for CD from 
January 2012 to January 2018. Results: Of 103 patients, 32% 
had postoperative complications. Gender, age, disease loca-
tion and phenotype, hemoglobin and albumin levels, previ-
ous abdominal surgery, and preoperative optimization did 
not differ between the groups with or without complica-
tions. Thirty-five percent of the patients were under anti-TNF 
therapy, and this medication was not associated with in-
creased risk for postoperative complications. Time since the 
onset of the disease was significantly higher in patients with 
complications (12.9 vs. 9.4, p = 0.04). In multivariate analysis, 
creation of ostomy and urgent surgery were the only vari-

ables independently associated with increased risk for com-
plications (OR 3.2, 95% CI 1.12–9.46 and OR 2.94, 95% CI 
0.98–9.09, respectively). Conclusion: Urgent surgery for CD 
should preferably be performed in specialized centers, and 
creation of stoma is not necessarily associated with lower 
rate of postoperative complications but rather less severe 
complications. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Abdominal surgery in patients with Crohn’s disease 
(CD) is challenging even for surgeons with high expertise 
in a multidisciplinary setting. Currently, the complexity 
of surgery is increasing in the biologic era [1]. Patients 
with CD are frequently malnourished, in a proinflamma-
tory state, and with multiple previous surgeries, and some 
of them are also immunocompromised due to biologics 
in combination or not with corticosteroids and immuno-
modulators [2]. Consequently, the surgical complication 
rate among these patients is usually higher than that 
among patients undergoing colorectal abdominal surgery 
for other reasons [3, 4].
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Since the advent of biologic therapy, there has been a 
growing concern whether patients under biologics are at 
a greater risk of postoperative complications [5, 6]. This 
risk needs to be assessed, as 15–33% of the patients under 
the use of biologics will eventually need surgery [7–9]. 
However, it is important to emphasize that many other 
factors may also play a relevant role in potentiating this 
risk and must be taken into consideration in order to 
elaborate strategies to optimize the outcomes. The aim of 
this study was to evaluate whether the use of biologic 
therapy increases the risk of postoperative complications 
after abdominal surgeries in patients with CD and what 
other factors are associated with postoperative complica-
tions in this population.

Materials and Methods

Study Population
Our institutional review board approved this retrospective 

study and waived the requirement for informed consent (reference 
No. 97253018.3.0000.0068). The inclusion criterion was patients 
who underwent abdominal surgery due to CD at our institution 
from January 2012 to January 2018. The exclusion criteria were 
inaccessible clinical or surgical data and absence of follow-up at 
least 30 days after the surgery. This research was conducted ethi-
cally in accordance with the World Medical Association Declara-
tion of Helsinki.

Clinical and Laboratorial Data
Clinical and laboratorial data were obtained from a detailed 

and standardized review of the medical records of the patients. 
This review was performed by a colorectal surgeon with 5 years of 
experience, who was blinded to the surgical outcomes of the pa-
tients. The following preoperative data were assessed: age, gender, 
Montreal classification of the CD, time since the onset of the dis-
ease, medications in use, comorbidities, hemoglobin level, serum 
C-reactive protein level, serum albumin, and preoperative nutri-
tional optimization.

Surgical Data
The surgical data were assessed by the same colorectal surgeon 

1 month after the evaluation of the clinical information. All surgi-
cal procedures were performed by colorectal surgery fellows, ori-
ented by colorectal surgeons with vast experience in inflammatory 
bowel disease. The following information was obtained: type of 
surgery (open or laparoscopic, elective or urgent, intestinal resec-
tion with or without stoma creation, and strictureplasty), presence 
of postoperative complications within 30 days after the surgery, 
and type of complication.

Statistical Analysis
Qualitative variables were described as frequencies, and their 

association was assessed by χ2 test or Fisher’s exact test as appro-
priate. Quantitative variables were described as mean ± standard 
deviation and were assessed with Student’s t-test or the Mann-
Whitney test, when appropriate.

The odds ratio for each variable and the respective risk for post-
operative complication were calculated by bivariate logistic regres-
sion, with their respective 95% confidence interval. The results in 
this analysis that showed significance level inferior to 0.2 (p < 0.2) 
were then assessed by a full-model multiple logistic regression.

The analysis was performed using the IBM-SPSS software for 
Windows, version 22.0, and Microsoft Excel 2010. A p value of 0.05 
or inferior was considered statistically significant.

Results

The study population consisted of 103 patients with 
abdominal surgeries for CD. The mean age of the patients 
was 40.6 ± 15 years, and 57/103 (55%) were male. The 
mean time since the onset of CD was 10.5 ± 9.1 years. 
Most of the patients had ileocolic disease [38/103 (36.8%)], 
and the most common disease behavior was penetrating 
[40/103 (38.8%)]. Also, 32/103 (31%) of the procedures 
were performed in urgent settings. Patients’ clinical char-
acteristics are detailed in Table 1.

With regard to medications in use, 36/103 (34.9%) of 
the patients were under biologics, receiving either inflix-
imab (22.3%) or adalimumab (12.6%) in combination or 
not with other medications; 7/103 (6.7%) were receiving 
biologics in combination with corticosteroids, and 5/103 
(4.8%) were receiving biologics associated with cortico-
steroid and azathioprine. The patients were receiving bio-
logics for an average of 100 ± 81.2 weeks.

Regarding the abdominal surgeries, 90/103 (87.5%) 
were open and 71/103 (68.9%) elective. Of the 103 pa-
tients, 72 (70%) underwent intestinal resection without 
stoma creation, 26/103 (25.2%) with stoma creation, and 
5/103 (4.8%) strictureplasty.

Postoperative complications within 30 days after sur-
gery occurred in 33/103 (32%) of patients. There were 
27/33 (81.8%) surgical complications and 6/33 (18.2%) 
clinical complications. Clinical complications were 4/6 
(66.6%) postoperative ileus, 1/6 (16.7%) deep venous 
thrombosis, and 1/6 (16.7%) pneumonia. Among the sur-
gical complications, 14/27 (51.8%) were related to the ab-
dominal wound, and 13/27 (48.2%) were related to infec-
tion and/or dehiscence.

The group of patients who presented postoperative 
complications was similar to the group without compli-
cations regarding gender, age, localization and phenotype 
of the disease, hemoglobin and albumin levels, previous 
abdominal surgery, and the need for preoperative nutri-
tional optimization (Table 1). Also, on bivariate analysis, 
the use of biologics was not significantly associated with 
postoperative complications (Table 1). Time since onset 
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of the disease was significantly higher in patients with 
complications (12.9 vs. 9.4, p = 0.04). However, on mul-
tivariate analysis, this variable was not relevant as an in-
dependent risk factor for complications, as demonstrated 
in Table 2. On this analysis, the only factors that were in-
dependently associated with increased risk for postopera-
tive complications were creation of ostomy (OR 3.26, 95% 
CI 1.1–9.5) and urgent surgery (OR 2.94, 95% CI 0.98–
9.09).

Furthermore, we compared patients who underwent 
surgery in an elective versus urgent setting (Table 3). Both 
groups were similar regarding age, gender, use of biolog-
ics, and corticosteroids. However, patients undergoing 
urgent surgery were less likely to have a previous abdom-
inal surgery than patients undergoing elective surgery 
(34.4 vs. 69%, p = 0.01), and laparoscopic approach was 
slightly more common in this group (18.7 vs. 9.8%), al-
though this was not statistically significant (p = 0.20). 

Time since onset of CD was longer in the group undergo-
ing elective surgery (11.4 vs. 8.4 years, p = 0.04).

Regarding laboratory studies, patients in the elective 
group had higher hemoglobin levels (12.0 vs. 10.6 g/dL,  

Table 1. Clinical data and odds ratio for postoperative complication, with their respective bivariate p value

Variable Total 
(n = 103)

Complication 
(n = 33)

No complication 
(n = 70)

OR 
(95% CI)

Bivariate 
p value

Age, years 40.6±15.0 43.5±16.4 39.2±14.3 1.02 (0.99–1.05) 0.24
Male, n (%) 57 (55.3) 20 (60.6) 37 (52.8) 1.37 (0.62–3.23) 0.46
Previous abdominal surgery, n (%) 60 (58.2) 20 (60.6) 40 (57.1) 1.25 (0.50–3.10) 0.65
Time since the onset of CD, years 10.5±9.1 12.9±9.7 9.4±8.6 1.04 (0.99–1.10) 0.04
Disease localization, n (%)

Ileocolonic 38 (36.8) 9 (27.3) 29 (41.4) 1.0 0.09
Ileocolic and perianal 26 (25.2) 8 (24.2) 18 (25.7) 1.19 (0.38–3.73)
Ileum 18 (17.5) 8 (24.2) 10 (14.3) 3.22 (0.98–10.58)
Colon 7 (6.8) 2 (6.1) 5 (7.1) 1.61 (0.25–10.30)
Ileum and perianal 6 (5.8) 3 (9.1) 3 (4.3) 3.22 (0.55–18.85)
Jejunum and ileum 5 (4.8) 1 (3.0) 4 (5.7) 0.81 (0.08–8.16)
Colon and jejunum 2 (1.9) 2 (6.1) 0 (0.0) 6.44 (0.52–79.64)
Colon and perianal 1 (0.9) 0 (0.0) 1 (1.4) –

Phenotype, n (%)
Penetrating 40 (38.8) 14 (42.4) 26 (37.1) 1.20 (0.42–3.45) 0.33
Stricturing 28 (27.2) 8 (24.2) 20 (28.6) 1.0
Penetrating and stricturing 29 (28.1) 9 (27.3) 20 (28.6) 1.32 (0.43–4.04)
Nonstricturing and nonpenetrating 6 (5.8) 2 (6.1) 4 (5.7) 1.25 (0.19–8.23)

Hemoglobin, g/dL 11.5±2.0 11.2±2.0 11.7±2.0 0.84 (0.67–1.05) 0.22
Serum albumin, g/dL 3.3±0.8 3.2±0.9 3.4±0.7 0.99 (0.61–1.61) 0.36
C-reactive protein, mg/dL 38.4±58.4 50.4±73.8 32.7±49.3 1.00 (0.99–1.01) 0.27
Preoperative nutritional optimization, n (%) 32 (31.1) 12 (36.4) 20 (28.6) 1.43 (0.59–3.44) 0.45
Biologic, n (%) 36 (34.9) 12 (36.4) 24 (34.3) 1.03 (0.44–2.43) 0.94
Corticosteroid, n (%) 28 (27.2) 6 (18.2) 22 (31.4) 0.49 (0.18–1.34) 0.16
Immunomodulator, n (%) 60 (58.2) 15 (45.4) 45 (64.3) 0.46 (0.20–1.07) 0.07
Laparoscopic surgery, n (%) 13 (12.6) 1 (0.03) 12 (17.2) 0.15 (0.02–1.22) 0.06
Creation of ostomy, n (%) 26 (25.2) 13 (39.4) 13 (18.5) 1.5 (0.21–10.51) 0.06
Urgent surgery, n (%) 32 (31.1) 13 (39.4) 19 (27.1) 1.88 (0.78–4.52) 0.21

CD, Crohn’s disease.

Table 2. Multivariate analysis of risk factors for postoperative 
complications

Variable Odds 
ratio

95% CI p value

Corticosteroid 0.56 0.17–1.79 0.32
Immunomodulator 0.71 0.27–1.85 0.48
Urgent surgery 2.94 0.98-9.09 0.05
Creation of ostomy 3.26 1.12–9.46 0.03
Laparoscopic surgery 0.12 0.01–1.15 0.06
Time since the onset of CD, years 1.04 0.99–1.09 0.15

CD, Crohn’s disease.
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p = 0.02) and lower C-reactive protein (31.2 vs. 52.8 mg/
dL, p = 0.04). Serum albumin was higher in the elective 
group (3.6 vs. 3.05 g/dL), but this difference did not reach 
statistical significance (p = 0.08). Both groups had the 
same rate of ostomy creation.

Discussion/Conclusion

It is well described that postoperative complications 
are more common in patients with CD, than in patients 
undergoing colorectal abdominal surgery for other rea-
sons [3, 4]. Until 2 decades ago, when biologic therapy 
was not yet available, malnutrition, corticosteroid use, 
penetrating disease, and intra-abdominal infection were 
the main factors associated with postoperative complica-
tions among these patients [5, 10]. It was already difficult 
to standardize CD patients back then due to the multiple 
disease phenotypes, and surgical management of CD was, 
consequently, also difficult to standardize.

As biologics were introduced in the market, defining 
the timing for surgical management for these patients be-
came even more complex, and the safety of biologics in 
the perioperative period became an issue of growing con-
cern. Recently published results from the PUCCINI trial, 
a large prospective multicenter cohort study to determine 
risk factors for postoperative infection in inflammatory 
bowel disease, concluded that exposure to anti-TNF prior 
to the surgery does not independently increase the risk for 
postoperative infectious complications [11]. Many other 
studies also support this finding [12–15]. In accordance, 

in our study, patients who received biologic therapy were 
not at increased risk for complications.

It is very complex to compare patients under anti-TNF 
therapy since the same dose of anti-TNF might reach dif-
ferent serum concentrations in different patients and its 
effects can last even after the medication is already cleared 
out [16–18]. Nevertheless, current literature indicates 
that the use of anti-TNF therapy should be interpreted 
more as an indicator of disease severity, rather than an 
indication, by itself, for delaying surgery, avoiding anas-
tomosis, or creating diverting stoma [19].

In the present study, stoma creation was associated 
with increased risk for complications. This finding should 
be interpreted with caution. While it is believed that cre-
ation of stoma can reduce postoperative abdominal sep-
sis, it is also true that diverting stomas are more frequent-
ly performed in patients who the surgeon believes have 
increased risk for complications [5, 17, 20]. Also, the cre-
ation of stoma is related to other postoperative complica-
tions, such as dehydration, infection of abdominal wound, 
mucocutaneous separation, and parastomal abscess, 
which are usually less severe than anastomotic dehiscence 
[21, 22]. Therefore, the association between creation of 
stoma and higher complication rate was probably due to 
the fact that those patients were in poorer conditions at 
the time of the surgery, and they would probably have suf-
fered more serious complications if the stoma was not 
created.

Another factor that has been largely associated with 
increased complication rates is surgery in an urgent set-
ting [23], which occurred in 31% of the cases in our study. 

Table 3. Comparison of patients’ characteristics according to urgent or elective surgery

Variable Total 
(n = 103)

Urgent 
(n = 32)

Elective 
(n = 71)

p value

Age, years 40.6±15.0 41.2±15.7 40.3±14.9 0.78
Male, n (%) 57 (55.3) 15 (46.8) 44 (61.9) 0.22
Previous abdominal surgery, n (%) 60 (58.2) 11 (34.3) 49 (69.0) 0.01
Time since the onset of CD, years 14.2±9.2 8.4±9.5 11.4±8.8 0.04
Laparoscopic, n (%) 13 (12.6) 6 (18.7) 7 (9.8) 0.20
Biologic, n (%) 36 (34.9) 8 (25.0) 28 (39.4) 0.16
Corticosteroid, n (%) 28 (27.2) 10 (31.2) 18 (25.3) 0.45
Azathioprine, n (%) 60 (58.2) 13 (40.6) 47 (66.2) 0.03
Hemoglobin, g/dL 11.5±2.0 10.6±2.1 12±1.9 0.02
Serum albumin, g/dL 3.3±0.8 3.05±1.2 3.6±0.72 0.08
C-reactive protein, mg/dL 38.4±58.4 52.8±77.8 31.2±45.1 0.04
Creation of ostomy 26 (25.2) 10 (31.2) 20 (28.2) 0.93

CD, Crohn’s disease.
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Complications were indeed more frequent in this group, 
underscoring the importance of these surgeries being 
performed in specialized centers in order to minimize 
morbimortality [24, 25].

Regarding the other variables analyzed in the present 
study, we did not find any other significant risk factor as-
sociated with postoperative complications. A review of 
the literature on risk factors for complications following 
abdominal surgery for CD over the last 10 years found 
conflicting results on this matter, likely due to differences 
in study design and heterogeneous cohorts.

History of previous abdominal surgery was identified 
as a risk factor by some authors. The rationale is that it 
predisposes to more intra-abdominal adhesions, in-
creased operative time, postoperative ileus, and increased 
risk for incidental bowel lesions during the surgical pro-
cedure [10, 26, 27]. However, our study, along with others 
in the literature, has not found significant difference in 
complication rates among patients with previous abdom-
inal surgery [28, 29].

Also, in the present study, we found a tendency toward 
worst outcomes among patients with longer time since 
onset of CD, which was not confirmed by the multivariate 
analysis. A study by Shental et al. [29] concluded that pa-
tients with disease duration of more than 10 years were at 
increased risk for intra-abdominal septic complications. 
We believe that the cumulative effect of many years of 
inflammation may predispose to worst outcomes. Al-
though this information is unlikely to have an impact on 
clinical management, it might be useful for preoperative 
assessment of the patients, when consenting them before 
the surgery, and when aligning the expectations for post-
operative recovery [30].

Penetrating disease was the most frequent phenotype 
in our population, and it has been associated with in-
creased risk for postoperative complications in many 
studies [31, 32]. In our experience, however, there was no 
association between this phenotype and worst outcomes, 
but it might be related to our relatively small sample size 
and possibly due to the fact that surgeons tend to be more 
conservative in dealing with patients with penetrating 
CD.

Regarding drug therapy, there is strong evidence to 
support that immunomodulators are not associated with 
increased rate of postoperative complications [2, 12, 33], 
and our results are in accordance with these studies. In 
contrast, the use of corticosteroids is known to increase 
the risk of complications [15]. More recently, a study by 
Yoon et al. [20] showed that whereas no immunosuppres-
sive medication alone was independently associated with 

increased risk for postoperative septic complications, pa-
tients using multiple immunosuppressives were at signif-
icantly increased risk. In our cohort, none of the medica-
tions was associated with increased morbidity, not even 
corticosteroids. One hypothesis is that as continuous use 
of corticotherapy is usually reserved for the most refrac-
tory patients and they usually undergo preoperative opti-
mization and progressive reduction of the dosage prior to 
the surgery, this might have diminished their risk. In ad-
dition, it is likely that the surgical approach for these pa-
tients was more conservative.

Regarding laboratorial data, even though patients with 
complications had lower levels of hemoglobin and albu-
min and higher levels of serum C-reactive protein, the 
differences were not statistically significant, again prob-
ably due to the sample size. Several studies, with larger 
cohorts, have found that these variables might influence 
the postoperative outcome and should be taken into con-
sideration when evaluating the need for preoperative op-
timization [10, 24, 34].

Finally, one important aspect to be highlighted is that 
the more severe the disease is, and the poorer the condi-
tions of the patient are preoperatively, the more intense 
the preoperative care will be [35–37]. Our clinic is a na-
tional referral center for the treatment of inflammatory 
bowel disease, and the patients are often malnourished 
and with very advanced disease by the time they are re-
ferred to our service. For this reason, they are usually hos-
pitalized for days, or even weeks, before the procedure in 
order to receive nutritional optimization, physiotherapy, 
and psychological support, which notably have the poten-
tial to improve postoperative outcomes [10, 38]. This is 
probably the reason why there were so few factors associ-
ated with significant increased risk for complications in 
this study. Moreover, the experience of the multidisci-
plinary team in dealing with these patients might have 
played a significant role [39–41].

This study has some limitations, especially due to its 
retrospective nature and relatively small cohort. The pa-
tients were very heterogeneous, and each of them re-
ceived a specific preoperative treatment. Consequently, it 
is difficult to precisely identify the factors that contrib-
uted the most to postoperative complications. On the 
other hand, it reflects the routine of professionals who 
treat patients with CD. Also, the small number of patients 
who had undergone laparoscopic surgery is an important 
limitation of this study. As the majority of our patients 
had previous abdominal surgery and a significant num-
ber of them were operated in an urgent setting, the num-
ber of laparoscopic procedures was small. Several studies 
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report same or lower morbidity for laparoscopic surgery 
than open surgery for CD [20, 42–46]. In our experience, 
patients undergoing laparoscopic surgery indeed had a 
lower rate of complications, but due to the small number 
of events, it would be precipitated to draw any conclusion 
on this matter. Last, the results presented were from a 
very specific population of patients with advanced and 
refractory CD treated in the largest hospital of Latin 
America. Therefore, our results may not reflect the real-
ity of current practice in other international centers.

In conclusion, our study showed that creation of sto-
ma is not always necessarily associated with lower rate of 
postoperative complications but probably with less severe 
complications. Also, urgent surgery should always be 
faced as a procedure with increased morbidity. The deci-
sion on the surgical management of patients with CD 
should be taken after an integrated evaluation of the pa-
tient, considering the overall nutritional status, immuno-
logic therapy, personal history, and presentation of the 
disease, highlighting the importance of an experienced 
multidisciplinary team.
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