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a b s t r a c t

Purposes: Acute operations (within 48 h) or urgent (within 2e7 days) carry the risk of unfavorable
outcome as the patient is not optimized, the operation is performed by trainees and the disease is severe
necessitating acute/urgent intervention. However, Crohn's disease (CD) patients who present as acute
disease may have more favorable outcome because they did not receive medications, surgery is per-
formed early and the disease is promptly controlled.
Aim: To investigate whether CD patients presented first time have more favorable outcome compared to
those who are known with CD.
Method: Retrospective multi-center study. Rate of complications, duration of hospitalization and rate of
re-admission were used as a measure of postoperative outcome. Univariate and multi-variate analyses
were used.
Results: Sixty-one patients in whom acute CD was first presentation (group 1) did not have more
favorable outcome compared to 167 patients known to have CD (group 2) and presented acute. Mean
duration of hospitalization was 8.7 days in group 1 compared to 9.4 days in group 2. Complications
occurred in 12/61 patients (19.7%) in group 1 compared to 39/167 patients (23.4%) in group 2: odds ratio
1 .113, CI [0.611e2.024]. No difference in intra-abdominal septic complications rate was found between
the two groups: odds ratio 0.932, CI [0.369e2.355]. Re-admission was seen in six patients (9.8%) in group
1 vs. 23 (13.8%) in Group 2: odds ratio 1.464, CI [0.566e3.788].
Conclusion: Patients undergoing acute surgery for the first CD presentation did not have more favorable
outcome compared to those undergoing acute intestinal resection for known CD.
© 2016 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. What this paper adds to the literature

This paper investigate a question frequently asked about the
postoperative complications in patients with Crohn's disease.
Although, it shows no difference in postoperative outcome, it adds
to our understanding of factors influencing the postoperative
complications.

2. Background

Surgical intervention plays an important role in the treatment of
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Crohn's disease (CD) when medical treatment fails to provide
adequate symptomatic relief or complications related to the disease
arise. The probability of surgery is 30% during the first year of the
disease and ranges between 30% and 70% 10 years after diagnosis
[1,2]. The cumulative risk for surgery is approximately 38%, 48% and
58% at 5, 10 and 20 years after diagnosis, respectively [3,4]. There is
however a tendency to decreased surgery rates recently most
probably due to improvement in medical treatment [2,3]. Timing of
surgical intervention in treatment of CD remains a crucial yet
controversial issue. Acute operations (within 48 h) or urgent
(within 2e7 days) carry the risk of unfavorable outcome as the
patient is not optimized, the operation is most likely performed by
trainees and the disease is so severe necessitating acute/urgent
intervention. However, CD patients who presented as acute disease
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may have more favorable outcome because they did not receive
medications, surgery is performed early and the disease is promptly
controlled.
3. Objective

To investigate whether CD patients presented first time as acute
severe disease treated surgically have more favorable outcome
compared to those undergoing acute or urgent surgery for known
CD.
4. Method

4.1. Study design

This is multicenter retrospective cohort study.
CD patients operated in Hvidovre, Hillerød, Køge, Slagelse, Aal-

borg and Munich hospitals in the period between 2003 and 2013
were identified from hospital records using diagnosis code for CD
and operation codes for different CD abdominal operations. Part of
the data was collected during another study [5]. Data protection
agency permission was obtained prior to start data collection. De-
mographic data, pre-operative medications, previous operations
for CD, pre-operative sepsis, operation details and 30-days post-
operative follow up were registered according to pre-defined study
protocol.
Fig. 1. The study flowchart.
4.2. Null hypothesis

No difference in postoperative outcome after acute surgery in
CD patients presented first time and those who are knownwith CD.
4.3. Outcome variables

Primary outcome variable is 30-days postoperative complica-
tion rate. The definition of “intraabdominal septic complications”
(IASC) was: anastomotic leak, intestinal fistula, intraabdominal
abscess and/or peritonitis.

Secondary outcome variables are length of postoperative stay
and re-admission rates.

Inclusion and exclusion criteria.
Only CD resections were included as shown in the study flow-

chart (Fig. 1). Elective operations were excluded to ensure two
comparable groups:

- Group 1: patients inwhom surgerywas performed at the time of
diagnosis. These patients underwent surgery for acute or sub-
acute presentation of CD. In this group, the diagnosis of CD was
usually established at laparotomy and/or by the histo-
pathological examination of the resected specimen. None of
these patients had received specific medical treatment prior to
surgery.

- Group 2: patients with established diagnosis of CD who un-
derwent acute or urgent surgery during the course of the dis-
ease because of intestinal complications or refractoriness to
medical therapy.
4.4. Ethical considerations

Data protection agency's approval was obtained prior to collect
data.
4.5. Statistical analysis

Continuous data was log transformed to insure normal distri-
bution of data before conducting ANOVA. One way ANOVA was
used in univariate analysis for continuous data. Cross tabulation
with Pearson's Chi square and Fisher's exact tests were applied
when appropriate. All variables in univariate analysis were
included in multi-variate analysis using linear regression and
multiple regression. Results were reported using 95% confidence
interval [CI] and odds ratio. P- value less that 0.05 was considered
significant. SPSS version 19 used for all analyses.
5. Results

Six hundred ninety CD resections with primary anastomosis
were identified using hospital data register (Fig. 1). Mean age was
40 years (range 12e90 standard deviation 16.01). Patients operated
electively (N ¼ 462, 67%) had shorter duration of hospitalization:
mean 7.7 days compared to 9.2 days (p ¼ 0.001) in patients un-
dergoing urgent or acute surgery (N¼ 228). However, no difference
in complication rate (Odds ratio 0.919, CI [0.755e1.118], p ¼ 0.401)
and no difference in re-admission rates (Odds ratio 0.993, CI
[0.649e1.52], p ¼ 0.97) were noted between the two groups. Sixty-
one patients (Group 1, 8.8%) in whom acute CD was first presen-
tation did not have more favorable outcome compared to 167
(24.5%) patients known to have CD and presented acute (Group 2).
Patients' characteristics of the two groups are shown in Table 1.
Mean duration of hospitalizationwas 8.7 days in group 1, compared
to 9.4 days in group 2 (CI [8.3e10.2] and p ¼ 0.57). Complications
occurred in 12/61 patients (19.7%) in group 1, compared to 39/167
patients (23.4%) in group 2: odds ratio 1 .113, CI [0.611e2.024]. No
difference in intra-abdominal septic complication was found



Table 1
Characteristics of the two groups.

First time CD (N ¼ 61) Known CD (N ¼ 167) P value

Age (mean) 45.7 39 0.005
Gender (Female %) 53.7% 45.2% 0.954
Pre-operative sepsis (intra-abdominal abscess or entric fistula) 12 (19.8%) 26 (15.6%) 0.291
Previous intestinal resection 0 71 (42.5%) e

Pre-operative medical treatment
Steroids 0 86 (51.5%)
Immunomodulators 0 68 (40.7%) e

Biologics 0 23 (13.8%) e

Postoperative outcome
IASCa 7 (11.5%) 18 (10.8%) 0.881
Overall postoperative complications 12 (19.7%) 39 (23.4%) 0.727
Re-admission 6 (9.8%) 23 (13.8%) 0.43
Length of hospital stay 8.7 9.4 0.526
Type of resections
Small bowel resection 10 (16.4%) 29 (17.4%) e

Ileo-colic resection 34 (55.7%) 97 (58.1%) e

Colectomy 12 (19.8%) 29 (17.4%) e

Others 5 (8.2%) 12 (7.2%) e

CD: Crohn's disease.
a IASC: intra-abdominal septic complications: anastomotic leak, intra-abdominal abscess and enteric fistula.
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between the two groups: odds ratio 0.932, CI [0.369e2.355]. Re-
admission was seen in six patients (9.8%) in group 1 vs. 23
(13.8%) in Group 2 (Odds ratio 1.464, CI [0.566e3.788], RR 1.04 CI
[0.942e1.156]).

No difference was shown between the two groups regarding
complications, re-admission and duration of hospitalization in
multivariate analysis using binary and logistic regression after
adjusting for age, gender, pre-operative treatment (steroids,
immuno-modulators and biologics respectively) and pre-operative
sepsis defined as pre-operative intra-abdominal abscess or pre-
operative enteric fistula.
6. Discussion

This study shows no difference in postoperative outcome be-
tween CD patients who had acute surgical intervention whether
they were presented first time or were known as CD patients. This
point is important to clarify as many factors were attributed to
postoperative outcome. Some of these factors were investigated
like pre-operative sepsis [6,7], disease localization [5], smoking [8],
nutritional status [6,9] and medications. Pre-operative medical
treatment was shown to be an important factor in postoperative
complications. This is most apparent in case of steroids [6,9e12],
and, in lesser extent, immune-modulators [13] and biological
treatment [14]. All these drugs have been implicated as causal
agents for perioperative wound healing and infectious complica-
tions in Rheumatoid arthritis patients [15]. Extra-intestinal mani-
festations, long duration of symptoms leading to surgery, weight
loss [16,17], disease phenotype, duration of surgery and hand sewn
anastomosis [9,18,19] in addition to length of the affected segment
[7,16] were also investigated showing some of them to be associ-
ated with postoperative complications. Other factors were not
sufficiently investigated yet to our knowledge like disease severity
and pre-operative optimization.

The results of our study support the results of other studies
[5,19] that operation's urgency does not affect the postoperative
outcome. Aratari et al. has also showed no difference between CD
patients presented for the first time in acute setting and those who
are known with CD [19] regarding postoperative morbidity. Hei-
mann et al. investigated the characteristics of primary and repeated
CD operations and found that CD patients with repeated operation
have more need for blood transfusion and permanent stoma [20].
However, acute colo-rectal surgeries are associated with an
increased postoperative morbidity and mortality in patients with
Ulcerative colitis [21,22]. This might be related to the fact that many
acute interventions are performed by trainees as in colorectal
cancer [23] or in centers with low volume [22].

Our study has the inherited limitations of retrospective studies.
It is not clear whether the patients were optimized pre-operatively
or not. Disease severity is very difficult to trace in retrospective
studies as the CD indices have limited used in daily practice.
Missing data about diseases phenotype and diseases localization
added to the limitations of the study.

A common problem in most of the surgical CD studies is lack of
prospective randomized studies. This has affected the quality of
surgical meta-analyses on inflammatory bowel diseases compared
with medical meta-analyses [24]. One of the causes is the hetero-
geneity of CD, small number series and multi-factorial causes
effecting the postoperative outcome. Thus, including a statistically
representative sample in randomized CD studies may take many
years. The only way out of this lack of knowledge is to generate
knowledge through multi-center prospective randomized studies.
A promising start is the European Colo-proctology society's first
prospective audit on right hemi-coloectomy and ileo-cæcal re-
sections which will fortunately include CD patients.
7. Conclusion

Patients who undergo elective surgery tend to have shorter
duration of hospitalization but no difference in the rate of com-
plications or re-admission. Patients, whom first CD presentation
was acute, did not havemore favorable outcome compared to those
undergoing acute or urgent surgery for known CD.
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