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Abstract

Background: Approximately 70% of patients suffering from Crohn’s 
disease require surgery in their lifetime. The postoperative course is 
complex, with higher complication rates compared to major colorectal 
surgery and with a high incidence of Intra-Abdominal Septic Complica-
tions (IASC). We aimed to assess risk factors for IASC in CD patients and 
evaluate whether patients’ prognosis is affected by different treatment 
strategies through a literature review.

Materials and methods: We conducted a systematic literature re-
search with PubMed as the primary database. Relevant papers were 
evaluated and included in the review.

Results: A total of 69 studies were included. The main prognostic 
factors examined were: nutritional status, surgical aspects, disease ac-
tivity, and medical therapy. The therapeutic options examined were 
medical therapy, US or CT-guided drainage, and surgery.

Conclusion: An impaired nutritional status, valued through the 
need for pre-operative parenteral nutrition, low albumin level, and 
low BMI is a risk factor for IASC; operating technique does not appear 
to affect the outcomes, while a previous surgery increases the risk for 
IASC; a penetrating disease, as well as the presence of intra-abdominal 
abscess or fistula at the time of surgery increase the risk for IASC. Sur-
gery is the most frequent choice in managing post-operative IASC and 
appears to have better outcomes. Prospective studies and randomized 
control trials are required to clarify risk factors and therapeutic options 
along with recommendations published to date.

Background

Crohn’s Disease (CD) is a nonspecific chronic inflammation of 
the intestine. Approximately 70% of CD patients must undergo 
operations during their lives [24], even after active pharmaco-
logical treatment. According to several studies, a patient’s life-
time risk of surgical treatment is estimated at around 90% dur-
ing the first 15 years after diagnosis [23]. Patients affected by CD 
require surgical intervention when complications such as bowel 
occlusion, fistulas, and abscesses occur. The postoperative 
course is complex, with higher complication rates as compared 

to patients undergoing major colorectal surgery: complications 
are classified into two groups, septic and non-septic [68]. The 
most fearsome septic complications are the IASC (Intra-Abdom-
inal Septic Complications) and include abscesses, anastomotic 
fistulas, and dehiscence [20,24,59]. The purpose of the present 
study is to assess risk factors for IASC in CD patients and evalu-
ate whether patients’ prognosis is affected by different treat-
ment strategies.

Systematic literature research was conducted: we used 
PubMed as the primary database, searching for papers pub-
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lished between 01/01/1980 and 01/12/2022. Three different 
pieces of research were conducted with the following keywords:

• ((“crohn’s disease”) AND (“postoperative” or “post-op-
erative” or “after surgery”) AND (“leak” or “leakage” or 
“abscess” or “peritonitis” or “fistula”))

• ((crohn’s disease) AND (iasc) AND (surgery OR postop-
erative OR “after surgery”))

• (“crohn’s disease” AND (“postoperative morbidity” OR 
“surgery morbidity” OR “after surgery morbidity”) AND 
(“strategy” OR “management”)).

The first part of the search was limited to titles and abstracts: 
for those who fitted our topics, we read the entire article. Final-
ly, we selected a total of 69 articles, including research articles, 
observational studies, and reviews.

Prognostic factors

Several studies aim to assess risk and protective factors for 
postoperative complications in relation to the high complica-
tion rate of CD patients undergoing surgery. Controversial data 
result from such literature, likely because of scarce cohorts of 
patients. The main examined factors are outlined below.

Nutritional status

An impaired nutritional status can be determined by 3 crite-
ria: low Albumin, BMI <15, and the need for preoperative nutri-
tion (enteral or parenteral). A nutritional target of at least 30 
Kcal/kg/die should be achieved in all patients affected by com-
plicated CD undergoing surgery [24].

Albumin and other lab tests

While a few observational studies did not consider serum al-
bumin levels to be significant [24], a meta-analysis investigating 
larger groups of patients and newer studies found that albu-
min level <30 g/L is related to increased risk of postoperative 
IASC [5,59]. Some studies also assessed that low levels of he-
moglobin and hematocrit are related to unfavorable outcomes 
[14,23,46,58], that is why supplementary iron therapy should 
be considered [58].

BMI

Preoperative BMI is a clinical predictive value in determining 
the occurrence of IASC. Papers that investigated nutritional as-
pects of CD patients suggested BMI=16.2 being the cut-off value 
with an 85% sensitivity and 68,4% specificity [24].

Preoperative nutritional supplementation

A correlation between postoperative complications and pre-
operative parenteral nutrition has been proved, with an OR of 
2.85 (IC95% 1,20-6,74). This association is probably due to the 
impaired nutritional status of the patient and not to the paren-
teral nutrition itself [14].

No IASC was detected in a group of patients who had nutri-
tional enteral supplementation from 3 to 6 weeks before sur-
gery, as described in a Swedish study [38,46]. In patients with 
CD, preoperative optimization with enteral nutrition reduced 
the overall rate of postoperative complications and significantly 
decreased postoperative septic complications in a paper pub-

lished in 2020 [7].

At any rate, the indication for parenteral nutrition should be 
reserved for cases where enteral nutrition is contraindicated, 
such as an occlusive syndrome [46].

Surgical aspects

We considered several technical features to assess the pre-
disposing conditions and procedures for the occurrence of IASC.

Method of anastomosis (manual or mechanical, side-to-side 
or end-to-end, interrupted or continuous suture technique) 
[2,18,31,44,46,58], operating technique (laparoscopic or lapa-
rotomic) [46,48], one-stage anastomosis vs ileostomy creation 
[46], have not reached clinical significance in determining post-
operative IASCs. A single study described a lower septic compli-
cation rate in patients operated with a laparoscopic technique 
[22], and a second one with mechanical anastomosis [35]. An-
other paper analyzed the relationship between ileostomy cre-
ation and increased risk of IASC [17], highlighting how stoma 
creation could be an independent protective factor for IASC.

Previous surgical history contributes to the development of 
IASCs [8,9,18,20,46,59]. This phenomenon is probably due to 
the pre-existent adherence syndrome at the time of surgery.

Urgent surgery and intraoperative adverse events were de-
scribed as risk factors for IASCs [14] with an OR of 2 (IC95% 
1,13-3,55) and 2,31 (IC95% 1,20-4,45) respectively, in the mul-
tivariate analysis.

Among the studies taken into consideration, there is no evi-
dence for a better outcome if anastomosis involves disease-free 
margins. One single study claims that anastomosis on affected 
margins is related to post-operative IASCs [23], while other pa-
pers did not reach any statistical significance [20,58].

Several studies have identified prolonged operating time as a 
risk factor for IASC [3, 12].

Disease activity

Disease activity is crucial in determining the risk for postop-
erative septic complications.

Conditions like the presence of an intra-abdominal abscess 
or fistula before surgery, stricturing or penetrating disease, and 
pre-operative CRP value, are used to assess the disease status.

Pre-operative abscess, fistula or bowel occlusion

The presence of an abscess is related to an increased risk of 
IASC with an OR of 7.5 (CI 95% 1,5-37,69) [47] if the abscess is 
not drained before surgery [23,59]. In the case of pre-operative 
drainage, the risk of complications was found to be similar to 
the one in patients without preoperative abscess in one study 
[18], while in a more recent paper patients with CD who require 
preoperative radiological guided drainage of intra-abdominal 
abscesses are at increased risk of postoperative morbidity and 
septic complications following ileocecal or re-do ileocolic re-
section [1]. A French paper [47], in particular, emphasizes the 
advantages of pre-operative CT/US-guided drainage: a CT scan 
before surgery is therefore advisable, to evaluate the disease 
and assess the risk of the patient [5].
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As in the case of abscesses, the presence of a fistula at 
the time of the intervention is a risk factor to develop IASC 
[18,23,25,59], according to the majority of studies we analyzed. 
Finally, it is well established that a patient affected by bowel oc-
clusion at the time of surgery has a higher risk of postoperative 
complications [47].

Disease behaviour

The Montreal Classification categorizes disease behavior as 
non-stricturing and non-penetrating (B1), stricturing (B2), and 
penetrating (B3). In the literature, several studies did not find a 
clear relation between the disease phenotype and post-opera-
tive IASC [25,65]. On the other hand, four studies observed that 
penetrating disease is related to an increased risk of postop-
erative IASC [5,12,23,35], since penetrating disease frequently 
determines intra-abdominal fistulas and abscesses formation

CRP levels

The utility of CRP levels as a prognostic index of IASC is un-
clear. One of the examined studies [25] obtained statically sig-
nificant results using 10 mg/L as the cut-off value and proved 
that the CRP trend during the two weeks before surgery is relat-
ed to the outcome: a decreasing CRP value determines a lower 
risk, while its increase is related to developing septic complica-
tions. Another study [14] shows that the CRP value, measured 
during post-operative recovery, and IASC are positively related; 
the high negative predictive value (NPV) of CRP was described 
by a recent study [4] with a threshold of 20.3 mg/dL on POD 3, 
19.5 mg/dL on POD 4 and 16.7 mg/dL on POD 5: these values 
had high NPVs and can be used to rule out anastomotic leaks in 
patients with Crohn’s disease. 

Medical therapy

We evaluated the impact of different medications, such as 
steroids, immunomodulators, and biologics, on the occurrence 
of post-operative IASC.

Steroids

It is well established that steroids may lead to side effects 
that worsen the patient’s condition, making him liable to septic 
complications. Severe disease requiring steroid therapy is re-
lated to IASC as well.

It is not clear if steroid use causes anastomosis dehiscence or 
IASC in general. A meta-analysis (2014) assesses that pre-opera-
tive steroid use is associated with a greater risk of IASC with an 
OR of 1,99 (CI 95% 1,54-2,57) [59]. Other studies did not reach 
any statistical significance [23,46,55]. 

These conflicting results are probably due to different timing 
in steroid use.

Immunomodulators

The use of Azathioprine, 6-mercaptopurine, and methotrex-
ate is not related to an increased risk of IASC [18,20,46]. A single 
study defined immunomodulators as protective against compli-
cations [55], likely because of their effectiveness in inducing dis-
ease remission.

Biologics

The relationship between biologic drugs and the develop-
ment of IASC is controversial. Anti-TNF antibodies are proven 
to increase the risk of infectious complications, not specifically 
IASC [14,20,26]. Two studies demonstrated that anti-TNF anti-
bodies use represents a specific risk factor for post-operative 
IASC [16,23,42].

Recently published studies found that preoperative biologi-
cal therapy is predictive of a lower rate of complications [3]. A 
meta-analysis published in 2020 examined 2064 patients with 
CD and indeterminate colitis treated with biological therapy in 
the preceding 12 weeks compared to patients who had intra-
abdominal surgery without biological therapy within the de-
fined time frame: there were no increased complications as-
sociated with anti-TNF exposure, while Vedolizumab increased 
surgical site infection and small bowel obstruction, but not IASC 
[6]. Similar results were seen in a 2020 Greek study [9].

Others risk factors

Smoking and co-morbidities have also been considered as 
possible risk factors for developing IASC after surgery.

Particularly, as concerns smoking, we examined a paper [23] 
that claims that upto 16% of smokers undergo postoperative 
septic complications as compared to 2% of non-smokers. Con-
versely, another paper [14] considering smoking as a risk factor 
did not reach any statistical significance (OR 1,29; CI 95% 0,78-
2,11). Other studies demonstrate how smoking increases the 
risk of postoperative complications in general, not specifically 
IASC [18,55].

Patients who have comorbidities [14] at the time of surgery 
have a greater risk of IASC with an OR of 3.67 (CI 95% 1.2-11.1) 
and 2.67 (CI 95% 0,81-8,83) from univariate and multivariate 
analysis, respectively.

ASA score is frequently revealed as an independent risk fac-
tor for postoperative complications, including IASC [2, 8].

Postoperative outcomes

The post-operative outcome has a key role in the patient’s 
quality of life and hospitalization period [35].

We examined several complications, especially IASC, occur-
ring after surgery in patients affected by Crohn’s Disease. In lit-
erature a well-defined time interval to evaluate patients’ out-
comes is not described; however, we consider such an interval 
to be up to 30 days after surgery [35].

Physical and clinical examination (i.e. fecal or enteric output 
from the drainage, signs of peritonitis, evidence of enterocu-
taneous fistula), as well as the instrumental investigations (US 
or CT-guided percutaneous abscess drainage), are crucial to 
achieving an early diagnosis [35,41].

The final assessment of the type of complication occurs at 
the time of re-laparotomy (i.e. peri-anastomotic fluid collection, 
fibrinous peritonitis) [23].

What emerged from our research is that postoperative IASCs 
have an incidence ranging from 2,7% to 31,3% of patients af-
fected by CD; most of the studies reported an incidence of 
around 10% [5,9,12,23,24,42,46,47,59,68].
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Table 1: Review of literature.

Source Wound infection Septic complication IASCS Abscess Anastomotic leak
Enterocutaneous 

fistula

Wang K. et al. 2021 [5] 7.5% 5.2% 2.6%

Yamamoto T. et al. 2020 [7] 6.3% 14.6% 8.3% 8.3% 2.1%

Duan Y. et al. 2020 [8] 17.1% 22.5% 5.4% 12.4%

Gklavas A. et al. 2020 [9] 2.0% 12.4% 0.7% 11.8%

Gutiérrez A. et al. 2019 [10] 9.1% 7.7% 7.4%

Galata C. et al. 2018 [11] 4.3% 1.8%

Xie T. et al. 2018 [12] 25.4% 31.3% 13.4% 7.4% 7.4%

2015 European Society of Coloproctology 
collaborating group 2017 [14]

11.2% 8.8%

Waterland P. et al. 2016 [16] 9.1% 22.4% 5.2% 4.6%

Moghadamyeghaneh Z. et al. 2015 [22] 2.6% 6.1% 14.8%

Morar P.S. et al. 2015 [23] 9.7%

Zhang M. et al. 2015 [24] 11.0%

Zuo L. et al. 2015 [25] 11.3% 5.5% 4.7% 1.2%

Ahmed A. et al. 2014 [26] 7.5% 13.6% 4.7% 3.4%

Zurbuchen U. et al. 2013 [31] 10.4% 3.0%

Kanazawa A. et al. 2012 [35] 2.7% 0.6% 2.1% 1.7%

Samimi R. et al. 2010 [42] 3.0% 24.0% 18.0% 6.0%

Yoon Y.S. et al. 2010 [44]

lesalnieks I. et al. 2008 [46] 5.0% 14.0% 7.0% 8.5% 5.0%

Alves A. et al. 2007 [47] 6.8% 9.3% 1.9% 8.0% 1.9%

Penner R. et al. 2005 [50] 6.3% 4.0% 2.0%

Smedh K. et al. 2002 [56] 4.6%

Sampietro G.M. et al. 2000 [58] 5.8% 2.9%

Yamamoto T. et al. 2000 [59] 6.0% 13.0% 10.0% 6.0% 5.0%

Heimann T.M. et al. 1985 [68] 2.3% 20.8% 12.3% 10.8% 1.5%

The most frequent complications between IASCs are intra-
abdominal abscesses (0,6%-18%) [35,37], with an average in-
cidence of around 5% [25,26,46,50], followed and often de-
termined by the anastomotic leak (1,5%-12,4%) [68,3], and 
fistulas, with a reported incidence between 1,2% and 14,8% 
[7,12,22,25,35,46,47,59].

Septic complications in general (including pneumonia and 
urinary tract infection) resulted in an incidence between 13% 
and 22% [16,26], while wound infections between 2,0%-25,4% 
[9,12]. A single study reports that 19 (41%) out of 46 patients 
with IASC had a simultaneous wound infection [46].

In the same study, we observed that re-intervention at 2 and 
5 years after bowel resection or strictureplasty was significantly 
more frequent in patients with IASC, with an incidence of 29% 
and 50% respectively, against 7% and 19% in patients without 
IASC.

Finally, we observed that disease recurrence is significant-
ly more frequent in patients with IASC, as compared to those 
without IASC.

Therapeutic options

Acting on risk factors and protective factors appears to be 
related to a better outcome, in fact, several studies in the litera-
ture focus on those issues. On the other hand, there is very little 

data about the treatment of post-operative IASC. The purpose 
of this review is to search for a better strategy to improve short 
and long-term outcomes from the moment when IASCs occur.

The most widely used therapeutic options are pharmacologi-
cal therapy, percutaneous US-CT guided drainage, and surgical 
therapy.

• Medical therapy: mainly including antibiotics and nu-
tritional support, with careful clinical observation. In the studies 
we reviewed conservative treatment for IASC varies from 13% 
to 41% [23,39,47,53].

• US or CT-guided percutaneous drainage: this option 
was chosen from 20% to 35% [23,39,40,47] of cases with intra-
abdominal septic complications.

• Surgical therapy: currently representing the most 
frequent choice, it involves from 23% to 78% of patients 
[23,39,40,46,47,53,66]. Surgical strategies are various and in-
clude exploratory laparotomy with peritoneal washing and 
drainage of the abscess, repair of bowel injury, resection of the 
intestinal tract involved in the fistula, resection of the previous 
anastomosis and re-creation, creation of a lateral or terminal il-
eostomy. It is interesting to note that in the studies we analyzed 
no data were reported about laparoscopic surgery in treating 
IASCs.
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Moreover, no indication was given about the choice of anti-
biotic and its related outcome nor for percutaneous drainage.

In our opinion, the most comprehensive and complete study 
about treatment options is the work by Iesalnieks et al. [39]. This 
study divided the patients with CD that underwent surgery into 
two groups: Group 1 including patients treated with reinterven-
tion, resection of the previous anastomosis, and creation of ter-
minal ileostomy; Group 2 including patients treated conserva-
tively (antibiotics and radio-guided drainage), patients treated 
with the repair of bowel injury and those who underwent anas-
tomotic take down and creation of a new one (in some cases 
with lateral enterostomy). Patients included in Group 1 under-
going ileocolonic resection for complicated Crohn's disease, had 
a re-operation rate at 1, 2, and 5 years of 0%; patients in group 
2 had a reoperation rate at 1,2, and 5 years of 50, 57, and 65% 
respectively. No statistically significant difference was found be-
tween the two groups as concerns patients affected by Crohn’s 
colitis, also because of the scarcity of data. Another significant 
difference between the two groups consists of mortality due 
to short and long-term CD complications, with no mortality in 
group 1 (p-value 0.046). Re-operation between POD 1 and 3 
has had a better outcome in terms of hospitalization (p-value 
0.0018). It is important to underline that the restoration of in-
testinal continuity is not to be considered as reintervention.

Conclusion

In conclusion, the most favorable therapeutic attitude re-
mains the less conservative and more radical one. However, in 
our opinion, this issue deserves greater attention and further 
discussion.
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