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Abstract
Background: Approximately one-third of all patients suffer-
ing from Crohn’s disease (CD) undergo surgery within the 
first 10 years after diagnosis and another 20% will have a 
second operation in the 10 years after their first operation. 
Surgery will remain an essential part of managing CD and 
therefore it is crucial to prevent perioperative complications 
by optimizing perioperative management. Methods: We re-
viewed the current literature on managing immunomodu-
lating therapy, nutritional support, and thromboembolic 
prophylaxis in the perioperative situation. Results: CD pa-
tients with serious nutritional deficits (weight loss > 10% in 
the last 3–6 months, body mass index < 18.5 kg/m2, or albu-
min levels < 30 g/L) benefit from intensive enteral or paren-
teral nutritional support, thereby reducing the risk of surgi-
cal-site infections and post-operative septic complications. 
Immunosuppressive therapy with prednisolone doses > 20 
mg should be avoided. The risk of therapy with anti-TNFα 
agents, vedolizumab, and ustekinumab for surgical compli-
cations has not been fully established. Analysis of currently 
available data suggests that an interval of 4–8 weeks is pru-
dent to avoid complications and reduce risk by performing 
protective ostomy in the emergency setting. Finally, due to 
the high risk of venous thromboembolism, prophylactic 
therapy with heparin is recommended. Conclusion: As most 
cases of CD-related surgery are performed in a non-emer-

gency setting, careful planning and risk management can 
reduce the rate of surgical complications, increase quality of 
life, and also reduce costs. © 2019 S. Karger AG, Basel

Introduction

Surgery for intestinal resection remains an essential 
step in the care of patients with Crohn’s disease (CD). 
Recent studies show a strong trend for a longer time to 
first resection and an overall reduction in the proportion 
of patients in need of surgery during the first 10 years of 
the disease [1]. This trend can probably be attributed to 
the increasing number of immunomodulatory therapies 
[2], but definitive proof is still lacking. Interestingly, the 
rate of emergency resection has declined steeply while the 
number of planned resections shows a slight increase [3]. 
This trend might result from a change in treatment strat-
egy, i.e., moving away from reacting when disease activ-
ity flares to constant monitoring of disease progression. 
Nevertheless, 21% of our patients will undergo surgery 
within 10 years from disease onset and 17–33% will have 
a second resection in the 10-year period following the first 
resection [4]. Recent data also show that in patients with 
limited disease in the ileo-coecum who fail on first-line 
therapy, resection could be a favourable therapeutic op-
tion that provides a better quality of life and at lower costs 
than infliximab treatment [5]. This outcome was only 
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possible due to a very low rate of surgical complications. 
This article highlighted the importance of perioperative 
management for CD patients, preferentially in a multi-
disciplinary team, to achieve a favourable outcome. This 
review focuses on the strategies to prevent surgical com-
plications in patients with CD undergoing bowel resec-
tion and discusses current strategies for preventing an 
early post-operative recurrence of CD. 

Complications in CD patients admitted for surgery are 
partially attributable to immobilization, the severity of 
the underlying disease as well as septic complications in 
patients treated with immunosuppression. Furthermore, 
there are specific surgical problems caused by anastomot-
ic leaks or soft-tissue infections. While the latter un-
doubtedly lead to a reduced quality of life and increased 
costs, the former determine mortality and the long-term 
success of the procedure. Studies on factors modifying the 
short-term outcome of surgical procedures in CD pa-
tients are mostly non-randomised, small, retrospective 
and with conflicting outcomes. In analysing the results of 
recent, larger trials, certain parameters come into focus: 
nutritional deficits, immunosuppressive therapy, throm-
boembolic events, and a possible benefit of high-volume 
surgical centers. Careful planning reduces the risk for the 
CD patient undergoing surgery (Fig. 1). 

Prophylaxis against Thromboembolism

Large studies show that patients with inflammatory 
bowel disease (IBD) have an increased risk of developing 
venous thromboembolism and pulmonary embolism 
(RR 1.96 [95% CI 1.67–2.30] and 2.42 [1.78–3.30], respec-
tively) [6]. More recent data have shown an increase in 
thromboembolic events in hospitalized patients with IBD 
[7]. Data from the American College of Surgeons Nation-
al Quality Improvement Program showed a rate of 1.4% 
of thromboembolic events (deep vein thrombosis or pul-
monary embolism) for patients undergoing surgery for 
CD, and a rate of 3.3% in patients with ulcerative colitis 

(UC) [8]. Further analysis identified bleeding disorders, 
emergency surgery, anaemia, steroid use, and malnutri-
tion as risk factors for thromboembolic events. Chu et al. 
[9] reported an increased risk for up to 6 weeks after dis-
charge. Brady et al. [10] suggested that certain operations 
(stoma [OR 1.95] and J-pouch [OR 2.66] creation) and 
preoperative conditions like prednisone use (OR 1.57) 
entail an increased risk and therefore justify anti-throm-
botic prophylaxis post-discharge. The European Crohn’s 
and Colitis Organization (ECCO) [11] published guide-
lines recommend prophylaxis with unfractionated or 
low-molecular-weight heparin for IBD patients under-
going surgery. In addition to drug-based prophylaxis, pa-
tients should wear compression stockings and under- 
go early mobilization as part of the enhanced recovery 
after surgery (ERAS) process [12]. 

Nutrition Influencing Post-Operative Outcome

While there is evidence from randomised trials and 
meta-analyses for the beneficial effect of prehabilitation 
in colorectal surgery [13] and large randomised trials are 
recruiting patients with colorectal cancer [14], data on 
CD patients are still very limited. Only 14% of patients 
undergo emergency surgery, 72% of all operations are 
elective, and the remaining ones are performed with up 
to 2 weeks of advance planning.

Studies investigating nutritional support have com-
pared different methods, e.g., parenteral supplementa-
tion, total parenteral nutrition (TPN), and exclusive en-
teral nutrition (EEN), with a variety of formulations. In a 
recent systematic review, Grass et al. [15] identified 14 
studies providing evidence of a reasonable quality. Of 
these, only 3 showed no improvement when nutritional 
support was provided. Interestingly, EEN and TPN re-
sulted in a significant decrease in inflammatory burden, 
specific infectious complications, and non-infectious 
complications. In a recent retrospective study, Ayoub et 
al. [16] showed that even in patients with severe malnutri-

Preopera�ve planning by IBD team

Risk due to current
drug therapy

Risk due to planned
opera�on

Malnutri�on TPN/EEN/ONS

Pausing
therapy/reducing
dose

Adjus�ng surgical
strategy

Reduced periopera�ve risk

Fig. 1. Preoperative management of IBD 
patients. EEN, exclusive enteral nutrition; 
IBD, inflammatory bowel disease; ONS, 
oral nutritional supplements; TPN, total 
parenteral nutrition.
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tion (defined as serum albumin < 30 g/L, weight loss > 10% 
in the last 6 months, or a BMI < 18.5 kg/m2) and severe 
CD, preconditioning by intensive TPN resulted in a rate 
of post-operative complications equal to a control group 
(matched for disease behaviour, surgical intervention, 
and preoperative medical therapy) without malnutrition.

Interestingly, parenteral nutrition for > 60 days result-
ed in a significantly lower risk of developing post-surgical 
non-infectious complications 30 days after surgery. While 
TPN for > 60 days is associated with high costs and de-
mands specialized support, EEN offers an interesting al-
ternative, but there is currently no published or registered 
head-to-head trial that compares these 2 approaches. In-
terestingly, most successful interventions apply nutri-
tional support (EEN or TPN) for ≥4 weeks prior to 
planned surgery [17–20]. This finding is consistent with 
the proven efficacy of EEN as a treatment for paediatric 
CD [21]. The mechanisms of EEN are yet not fully under-
stood, but the data show a relevant change in intestinal 
microbiota with consecutive changes in intestinal im-
mune responses [22].

Importantly, enteral nutritional supplementation 
alone does not result in this response. Recent data in a 
small clinical trial provided evidence that a personalized, 
food-based diet may provide similar results while being 
more tolerable for the patients [23]. The current ESPEN 
guidelines on clinical nutrition in surgery [24] do not of-
fer specific advice for the treatment of IBD patients, but 
they do provide guidance for patients with nutritional 
deficits based on best current evidence. Patients suffering 
from conditions that reduce the ability to absorb enteral 
nutrition should be provided with parenteral nutrition 
[25]. While this approach results in a correction of the 
underlying nutritional deficit, it fails to address the in-
flammatory response due to immune activation, so EEN 
might offer an additional benefit, but this hypothesis has 
yet to be validated in prospective trials.

All CD patients scheduled for surgery should be 
screened for signs of malnutrition by using an established 
screening tool like the nutritional risk score (NRS). When 
the NRS is positive, high-risk patients should be identi-
fied (albumin < 30 g/L, weight loss > 10–15% within 6 
months, or a BMI < 18.5) and the decision to initiate TPN 
or EEN should be discussed with a specialist, while mal-
nourished patients considered to not be at a high risk 
should receive oral nutritional supplements [15]. 

Preoperative Immunomodulating Therapy

As most patients are under treatment when surgery is 
scheduled, the decision as to whether the current therapy 
should be continued or halted must be discussed for every 
individual case. Stopping it might result in a rapid dete-

rioration of the patient’s condition and also increase the 
risk of secondary failure when therapy is restarted after 
surgery. On the other hand, continued therapy might in-
crease the risk for complications during surgery. The 
available data are mostly derived from retrospective stud-
ies. The criteria for initiating drugs vary widely, especial-
ly with regard to biological therapies. Such differences 
lead to differences in outcome. The most recent analysis 
evaluating a very large cohort of 3,860 patients undergo-
ing colonic resection confirmed the finding that steroids 
and other immunosuppressant medication within 30 
days of planned surgery can increase the odds for infec-
tious complications (OR 1.25 [95% CI 1.033–1.523]) or 
surgical-site infections and anastomotic leak (OR 1.51 
[95% CI 1.018–2.250]) [26]. The increased risk for peri-
operative complications in patients treated with steroids 
has already been established, e.g., Nguyen et al. [27] iden-
tified an increased risk of post-operative complications, 
thromboembolism, and mortality in steroid-treated pa-
tients. In accordance with the current ECCO-ESCP 
guidelines, we recommend reducing the daily steroid 
dose to < 20 mg prednisolone [28]. There is currently no 
evidence to support a higher steroid dose as compensa-
tion for a potentially reduced adrenal function due to 
higher preoperative doses of steroids.

Due to a lack of large prospective trials, the preopera-
tive management of patients treated with TNF-α inhibi-
tors (TNFi) is still a matter of debate. To reduce the bias 
of drug exposure we only evaluated studies involving ex-
posure to TNFi up to 8 weeks before surgery. As the half-
life of infliximab and adalimumab is 8–10 and 10–14 
days, respectively [29], a longer interval between expo-
sure and surgery makes a direct drug-induced effect un-
likely. Furthermore, we excluded single-centre studies. 
Using these criteria, we found 6 studies (Table 1). 

This analysis focuses on the more recent studies and 
highlights an interesting finding. While the retrospective 
studies found no increase in complications after the use 
of TNFi, all prospective trials found an increase of post-
operative complications after the use of TNFi. This was 
surprising, especially since in the cohort analysed by 
Abou Khalil et al. [26], significantly more patients in the 
non-immunosuppressed cohort were suffering from dia-
betes (4.28 vs. 3.06%; p = 0.047) and the mean age in this 
group was significantly higher (43.5 vs. 38.96 years; p < 
0.001). In line with these findings, Lau et al. [35] found a 
significant increase in post-operative morbidity (OR 2.5; 
p = 0.03) and infectious complications (OR 3.0; p = 0.03) 
in the group of CD patients with preoperative drug levels 
> 3 µg/mL, and a further increase in complications with 
drug levels > 8 µg/mL. In the UC group, the authors found 
no relevant increase in complications for colectomies, but 
all of these procedures were performed as 3-stage proce-
dures that omitted the need for primary anastomosis 
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while the patients were being treated with immunomod-
ulatory substances.

While there is an increasing number of well-designed 
studies for the use of TNFi, data on the more recently in-
troduced vedolizumab (VDZ) and ustekinumab (UST) 
are limited. VDZ is approved for the treatment of CD and 
UC. Due to its mode of action of blocking the α4-β7 inte-
grin, a high specificity for the mucosal immune system is 
expected. This specificity is thought to be the reason for 
the favourable side effect profile seen in the phase 3 trials 
[36]. However, it would be inappropriate to expect that 
this gut specificity would guarantee a low risk during 
IBD-related surgery, especially considering the fact that 
local mucosal immune interaction is a crucial player in 
the local healing process.

Recent reviews of the current literature provide diver-
gent results concerning the safety of VDZ in the periop-
erative setting for CD. The meta-analysis by Yung et al. 
[37] did not find any differences in surgical-site infec-
tions, the overall infection rate, the need for repeated sur-
gery, or major surgical complications in patients exposed 

to VDZ, TNFi, or no immunomodulation. In contrast, 
Lightner et al. [38] found a significant increase in the risk 
of surgical-site infections in the VDZ-treated patients 
compared to TNFi and non-immunomodulated controls 
in the multivariate analysis. Of note, they also failed to 
mention the study of Yamada et al. [39] in their assess-
ment of VDZ-associated perioperative risk in CD pa-
tients; in this retrospective trial, 40 CD patients were in-
cluded and no difference in risk for perioperative compli-
cations was found. Including these data changed the 
overall results in Yung et al. [37]. Another meta-analysis 
by Law et al. [40] reported no increased risk of surgical-
site infections or overall surgical complications in pa-
tients treated with VDZ compared to patients treated pre-
operatively with TNFi or no biologics.

Finally, a recent prospective single-centre study [41] 
compared the outcome of patients treated with VDZ to 
case-matched controls treated with TNFi. In this mixed 
cohort (59 UC and 47 CD patients), univariate analysis 
found a significant increase in the risk for complications 
in all patients treated with biologics compared to patients 

Table 1. Summary of studies involving preoperative management with TNF-α inhibitors (TNFi)

Reference
(study type)

Subjects, n
(patients vs. controls)

Summary of outcome

Myrelid et al.
[30], 2014
(retrospective,
multi-centre)

298 (111 vs. 187) Equal rate of complications in total (34 vs. 29%);
specifically, no difference in rate of anastomotic
complications (7 vs. 8%) and infections (16 vs. 14%)

Yamamoto et al.
[31], 2016
(retrospective,
multi-centre)

231 (79 vs. 152) No increase in overall post-operative complications,
intra-abdominal sepsis or anastomotic leak after TNFi
therapy

Kotze et al.
[32], 2017
(retrospective,
multi-centre)

123 (71 vs. 52) Equal proportion of surgical complications (39 vs. 33%)
and overall medical complications (21 vs. 22%)

Brouquet et al.
[33], 2018
(prospective,
nation-wide
cohort)

592 (143 vs. 449) TNFi therapy, haemoglobin <10 g/dL, and operation
time >180 min identified as independent risk factors
for increased post-operative complications

Fumery et al. 
[34], 2017
(prospective,
nation-wide
cohort)

209 (93 vs. 116) Corticosteroid therapy inside 4 weeks prior to surgery
identified as the only independent risk factor for post-
operative complications (OR 2.69; 95% CI 1.15–6.29)

Abou Khalil et al.
[26], 2019
(prospective,
nation-wide
cohort)

3,860 (2,483 vs. 1,377) Higher rates of complications
Infectious complications (OR 1.25; 95% CI 1.033–1.523), 
overall surgical-site infection (1.40; 1.128–1.742), organ
space surgical-site infection (1.47; 1.094–1.984), and
anastomotic leak (1.51; 1.018–2.250) in patients receiving 
immunosuppression within 30 days of elective surgery
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not receiving this kind of therapy. In the multivariate 
analysis, however, only low haemoglobin, increased BMI, 
and longer surgery duration were identified as indepen-
dent risk factors for infectious complications but neither 
TNFi nor VDZ therapy was associated with an increased 
risk. In keeping with their institutional policy, 80% of all 
patients received an ostomy, thereby reducing the risk 
significantly, compared to the ostomy rate of 11% in the 
VDZ group reported by Lightner et al. [38]. In summary, 
VDZ may be associated with an increased risk in patients 
receiving an anastomosis without protective ostomy 
while on full-dose VDZ preoperatively.

Only 2 studies, by Shim et al. [42] and Lightner et al. 
[43], have analysed the perioperative risk of UST for pa-
tients with CD. Both were retrospective multi-centre 
studies that showed no increase in surgical-site infections 
or re-admissions in patients treated with UST compared 
to patients treated with TNFi. Of note, neither study com-
pared the UST cohort to patients without biological ther-
apy. Interestingly, in Shim et al. [42], 55% of the patients 
in the UST cohort received an emergency procedure 
compared to only 25% in the TNFi control group. Despite 
the higher risk in this setting, post-operative infections 
were not more frequent. However, the ostomy rate in the 
UST group was 5.6 times higher than in the TNFi group 
(70 vs. 12.5%).

Experience and Risk of Complications

It is acknowledged that, for specific interventions, there 
is a connection between the number of procedures per-
formed and the outcome. Large-scale studies established 
this concept also for colorectal surgery [44]. In the treat-
ment of CD patients, analysis of US hospital admission 
data showed a reduced mortality for patients undergoing 
surgery in high-volume centers, i.e., those managing > 150 
IBD-related admissions per year [45]. Interestingly, un-
like with surgery for rectal carcinoma, there was only a 
weak association between outcome and the volume of 
IBD-related operations per individual surgeon [46]. The 
study by Nguyen et al. [27] showed a 1.5-fold increase only 
for the rate of late re-admission (> 3 months after surgery) 
when operated by a surgeon in the bottom quartile of sur-
gery volume (< 23 [range 18–25] IBD-related operations/
year) compared to surgeons in all higher quartiles. These 
data indicate that it is probably more important for the 
overall outcome that the team has sufficient experience in 
treating IBD patients rather than relying on an individu-
al’s competence. However, a more specific assessment of 
certain specialized problems like surgical therapy of fistu-
las and rectal surgery could produce a different result con-
cerning the experience of individual surgeons.

Conclusion and Practical Approach

Preoperative assessment of CD patients should in-
volve a multi-disciplinary team experienced in the treat-
ment of IBD patients. While data from trials to support 
this approach are lacking, outcome data support the idea 
that a more experienced team results in a better outcome 
for the patient. Every patient should be assessed for signs 
of malnutrition to receive the appropriate support if 
needed. Due to the still inconsistent data, we recommend 
halting immunosuppressive and immunomodulatory 
medication prior to elective surgery without planned os-
tomy, if possible. To this end, we recommend reducing 
the daily dose of prednisolone (equivalent) to < 20 mg. 
TNFi should not be administered within the 4 weeks be-
fore surgery, so as to provide an interval of nearly 3 half-
lives for most antibodies. Concerning VDZ and UST, the 
longer half-life would call for there to be 8 weeks between 
the last dose and the surgery. If continued medical treat-
ment is necessary after surgery, at least 2 weeks should be 
allowed before biologics are administered to support nor-
mal wound-healing and reduce the risk of surgical-site 
infections. 

In every case, the individual risk for each patient 
should be evaluated, taking into account their nutrition-
al status, any co-existing medical conditions, and the es-
timated risk of the planned operation. For example, the 
risk of an isolated ileo-coecal resection is considerably 
lower than that of colonic resection [47]. If in doubt, or 
in cases of emergency surgery with additional risk fac-
tors, a protective ostomy seems prudent. This approach 
is endorsed by the current ECCO-ESCP guidelines [28] 
and other large-volume centers [48]. Finally, prophylax-
is against thromboembolism should be provided and 
continued beyond the discharge from hospital of high-
risk patients.
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