Defunctioning ileostomy during ileocolic resections for Crohn’s
disease; is there an impact on surgical recurrence in the long-term?

INTRODUCTION

Long-term recurrence rates after surgery for ileocaecal Crohn’s disease (CD) are high with
reports varying from 10-40% [1, 2, 3, 4, ###]. Known risk factors are young age, perianal
disease, penetrating disease, family history of Crohn’s and smoking. Only the latter is a well-
recognized risk factor through literature, with more diverse supporting evidence for the
other factors [5, 6].

There has been renewed interest in technical surgical factors influencing disease recurrence,
including extended mesenteric resection and novel anastomotic techniques [5, 7].

Faecal diversion has previously been demonstrated to reduce disease activity in Crohn’s
colitis and perianal disease [8, 9]. Rutgeerts et al reported on 5 patients who had a
temporary diverting ileostomy proximal to an ileocolic anastomosis following ileocaecal
resection for Crohn’s disease [10]. At 6 months none of the five patients had any evidence
of endoscopic or histological Crohn’s activity. In contrast 53 of 75 patients undergoing
ileocolic resection with primary anastomosis had endoscopic evidence of recurrent disease.
Furthermore, of the five patients with a defunctioning ileostomy, when the ileostomy was
reversed, all five had evidence of endoscopic recurrence within 6 months. Similarly, Nugent
et al reported a 3% recurrence following colectomy and ileostomy for Crohn’s colitis
compared to a 67% recurrence following ileocolic anastomosis [11].

The primary aim of this study was to assess whether the use of a defunctioning ileostomy
following surgical resection of primary ileocaecal CD had an influence on surgical recurrence

rates. A secondary aim was to identify predictors of surgical recurrence.



METHODS

All patients who underwent a primary ileocolic resection (ICR) for histopathological
confirmed CD between 2000-2012 in three university teaching hospitals were identified
from a prospectively maintained databases. Patients undergoing surgery for recurrent
disease and patients having simultaneous procedures (e.g. stricturplasty or multiple
resections) were excluded. As a cut-off point for inclusion regarding date of primary ICR we

chose 2012, with the intention to have at least 5 years of follow-up.

Patient demographics, duration of CD, pathology reports and Montreal classification of
disease were recorded [12]. Montreal classification was based on endoscopy reports,
radiology, clinical notes and pathology results. Smoking history, presence of perianal disease
(defined as previous anal abscess/fistula/stricture or surgery for anal disease) and a family
history of Crohn’s disease were recorded. Medical therapy at latest follow-up was recorded.
Patients classified in our “smokers group” where those who continued smoking up to last

follow-up or those who were still smoking at time of their surgical recurrence.

Details of surgical treatment including the need for a temporary ileostomy were recorded.
When a planned “two-stage procedure” was performed, defunctioning was performed with
an end ileostomy. In case of defunctioning because of an anastomotic leak, a proximal
diverting loop-ileostomy was performed (Check surgical details two-stage (loop vs end) with

Linkoping and St Mark’s).

Patients were categorized as:



- one-stage (resection and primary anastomosis)

- two-stage (resection and ileostomy).

Patients who had a resection and primary anastomosis who developed a leak requiring
ileostomy formation were analyzed separately.

Surgical recurrence was the primary endpoint and defined as subsequent surgery for CD
(second ICR, small bowel resection (SBR), stricturoplasty (SP) or colectomy).

Time to surgical recurrence was measured from time of restoration of gastrointestinal
continuity, being closure of ileostomy in the two-stage group. Patients with less than 12

months follow-up were excluded.

Statistical analysis

For the descriptive analysis, mean * standard deviation was used for normally distributed
data. For non-normal distributed data, median plus interquartile range (IQR) was used. For
comparing numerical data, an unpaired t-test was used when dealing with normally
distributed data and Mann-Whitney U test when dealing with non-normal distributed data.
Chi square test or Fishers exact test was applied for comparing proportions from categorical
data between groups. A p-value of 0.05 was used as the threshold for assigning significance.

Kaplan-Meier survival analysis was done using R statistical software.



RESULTS

Demographics study population

A total of 382 patients underwent ICR for CD, 186 (49%) male, age 36.6 +/- 14.3. Pre-
operative details are shown in Table 1.

Median follow-up time for the whole group was 104.5 months (IQR 76.0 — 136.4). Medical
prophylaxis after primary ICR was recorded in 53.2% (anti-TNF in 14 patients). Concerning
the 85 smokers at time of ICR (23%), 48 patients were classified as our “smoking group”, 28
as quitters, and for 9 patients there was no smoking info available at follow-up. Median
time till restoration of GIC in the two-stage group was 9.1 months (IQR 5.4 — 12.2).
Smoking behavior was not significantly associated with perianal disease, nor with
penetrating disease (p=0.25, p=0.71). Borderline non-significance was noticed for the

associating between penetrating disease behavior and perianal disease (p=0.06).

Outcome one-stage versus two-stage ICR

A one-stage procedure was performed in 305 patients, of which (6 + St Mark’s data) had an
anastomotic leak requiring a defunctioning ileostomy. 77 patients underwent a planned
two-stage procedure. (Add indications two-stage procedure? Sepsis, obstruction, ...). All
patients with an ileostomy had the ileostomy reversed. There was no difference in the
primary end point of surgical recurrence between the two groups (Figure 1, two-stage (15.6
%) versus one-stage (18 %), p=0.61]. The two-stage group had a significantly higher
proportion of smokers (34% vs 20%) and more patients with penetrating (Montreal B3)
disease (52% vs 28%) compared to the one-stage group (Table 2). Details of recurrence are

shown in Table 3.



At last follow-up, patients in the two-stage group were less likely to be on anti-TNF /
Vedolizumab therapy (67/282 vs 11/76, p=0.08).

Of the ##t# patients who underwent a two-stage procedure because of an anastomotic leak
after ICR, surgical recurrence rate was ### (Oxford data: 1/4 , add data Linkdping and St

Mark’s).

Predictors of surgical recurrence

Smoking at the time of ICR was the only independent variable significantly associated with
surgical recurrence (Table 4, p=0.01).

There was no correlation between time to ileostomy reversal for the patients in the two-

stage group and time to recurrence (p=###).

Surgical recurrence in smokers / Montreal B3 disease / perianal disease; one-stage versus
two-stage

For the 48 smokers at time ICR who continued smoking up to last follow-up, surgical
recurrence rate was 13/32 (40.6%) for those in the one-stage group and 2/16 (12.5%) for
those in the two-stage group (p= 0.23, Figure 2). Surgical recurrence rates for the non-

smokers was 35/235 (14.9%) and 7/49 (14.3%) for a one-stage versus two-stage approach.

Of the patients with penetrating disease behavior 32% underwent a two-stage ICR,
compared to 15% in the B1/B2 group. For the 125 patients with Montreal B3 disease,
surgical recurrence rate was 20/85 (23.5%) in the one-stage group and 4/40 (10.0%) in the
two-stage group (p=0.09, Figure 3). Surgical recurrence rate for the 253 patients in the

B1/B2 group was 35/216 (16.2%) in the one-stage group and 8/37 (21.6%) in the two-stage



group. (Patients in the B1/B2 group who underwent a two-stage procedure had a non-
significant longer FU compared to those who underwent a one-stage procedure (107 vs 93

months p=0.15) and were more likely to be smokers (33% vs 20% p=0.09).

For the 81 patients with perianal disease, surgical recurrence rate was 11/63 (17.5%) in the
one-stage group and 3/18 (16.7%) in the two-stage group (p=0.91, Figure 4). Surgical
recurrence rate for the 275 patients without perianal disease was 35/220 (15.9%) in the

one-stage group and 8/55 (14.5%) in the two-stage group.

For the 17 smokers with penetrating disease behavior, surgical recurrence rate was 0/10 for

the 2-stage approach vs 4/7 (57.1%) for the 1-stage approach.



DISCUSSION

The primary finding of this study was that the use of a temporary ileostomy in the surgical
management of ileocaecal CD was not associated with any alteration in the surgical
recurrence risk in the long-term.

As previously reported, smoking was significantly associated with an increased risk of
surgical recurrence [5, 6]. In this group of patients, other putative risk factors including
perianal disease, short time to first surgery and penetrating (B3) disease were not
demonstrated to be associated with increased surgical recurrence. These findings
emphasise the importance of discussing and supporting smoking cessation with patients at
the time of ICR.

Strengths of our study include reasonable large numbers, a homogenous group of patients,
good length of follow-up and a “hard” primary end-point of surgical reoperation.
Weaknesses are that the study is retrospective and that the 2 groups (one- and two-stage
procedures) differed in key factors including proportion of smokers and penetrating disease.
The precise reason to make a defunctioning ileostomy was also difficult to determine
retrospectively and may have been subtly influenced by factors such as smoking and
severity of fistulating disease.

An additional difficulty in this study was how should the patients who underwent primary
anastomosis but developed a leak requiring ileostomy shortly afterwards be analysed.
Although by “intention to treat” they were in the 1-stage group, because of the leak they
became more like the 2-stage group. Fortunately, the numbers with a leak were small (###
of ### patients, (###%) ) and the overall findings of the study do not change irrespective of

whether these 7 patients are considered as 1- stage, 2-stage or are excluded.



Despite the weaknesses of the study, our study suggests that the use of a defunctioning
ileostomy following ICR does not have a clinically significant influence on surgical

recurrence. It would obviously be not feasible to address this question in a randomised trial.

The surgical recurrence rate in this study was 17.5% at median follow-up 105 months. This is
broadly similar to contemporary reports in the literature [4, ###]. Recommendations
regarding medical prophylaxis following surgery for Crohn’s remain unclear [13]. The TOPPIC
study demonstrated that the use of post-operative 6mercaptoprine was associated with a
reduced rate of recurrence (needing escalation medical treatment or surgery), although the
effect was most pronounced in smokers [14].

There is an increasing trend towards early (6-12 month) colonoscopy with a decision
regarding medical prophylaxis based on the endoscopic findings[###]. Surgical technique
has not previously been thought to have a major influence on disease recurrence although
recent data on the extent of mesenteric resection, histological plexitis at the bowel

resection margins and novel anastomotic techniques (Kono-S) may change this [5, 7, 15, 16].

In our study, a striking difference in surgical recurrence rates was observed between the
one- and two-stage approaches in smokers with B3 penetrating disease. Of 10 patients in
this group with a two-stage approach, none had a surgical recurrence compared to
recurrence in 4 of 7 who had a one-stage approach. Although the numbers are small and it
is statistically dubious to “over-analyse” subgroups, the finding is striking. Smokers with
fistulating disease would generally be considered to be a high-risk group for recurrent
disease. Whilst our finding may be just due to chance, it is intriguing to postulate that in

patients with a very high risk of recurrent disease, a temporary ileostomy, perhaps by



modifying the gut bacterial flora may have an influence of disease behaviour. Further
studies are necessary to assess this further.

The significance of faecal diversion in CD was first mentioned by Ginzburg in 1939, just a few
years after the original description of the disease [17]. Truelove and colleagues observed
that faecal diversion with a double-barrelled ileostomy was of no value in ulcerative colitis
but tended to be helpful in Crohn’s colitis [18]. It is now established that faecal diversion by
ileostomy or colostomy is associated with reduced disease activity in Crohn’s colitis and
severe perianal disease [8, 9]

The mechanism by which faecal diversion reduces disease activity is uncertain. Luminal
factors larger than 0.22 microns (Harper et al Gut 1985) and changes in bacterial flora have

been implicated (Neut et al Gut 1989, Spivak et al IBD 2006) [19, 20, 21].

In conclusion this study has demonstrated that a temporary ileostomy at the time of ICR for
primary ileocaecal CD does not have a significant influence on long-term surgical
recurrence. Future studies might address the impact of a temporary stoma in very high-risk
groups. Smoking has once again been confirmed as an independent predictors of disease

recurrence.
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TABLE 1: Preoperative details for total group (N=382)

Total group (N=382)

Age time ICR (years) 36.6+14.3
Gender male N (%) 186 (48.7)
Perianal involvement N (%) 81 (21.6)
Median time diagnosis CD and ICR (years) 3 (IQR 1-10)
Smokers at time of ICR N (%) 85 (23.0)
Family history N (%) 43 (19.1)
Montreal classification disease behavior N (%)

- B1 53 (14.0)

- B2 200 (52.9)

- B3 125 (33.1)

TABLE 2: Follow-up time, demographic data and risk factors for recurrence for one-stage and

two-stage groups

One-stage Two-stage p-value
(N=305) (N=77)
Median follow-up time 106.0 (IQR 75.9 | 93.1(IQR80.2 - 0.13
(months) —-138.1) 122.8)
Age time ICR (years) 36.6 +14.1 36.5+15.1 0.92
Gender male (%) 141 (46.2) 45 (58.4) 0.055
Smokers N (%) 60 (20.3) 25 (33.8) 0.01
Perianal disease N (%) 63 (22.2) 18 (24.7) 0.66
Family history N (%) 29 (17.8) 14 (22.6) 0.41
Median time diagnosis CD 4 (IQR1-10) 2(IQR0O-7) 0.08
and ICR (years)
Medical prophylaxis after 125 (51.7) 42 (58.3) 0.32
ICR N (%)
MONTREAL CLASSIFICATION
Al N (%) 45 (14.8) 11 (14.3) 0.92
A2 N (%) 206 (67.5) 49 (63.6) 0.52
A3 N (%) 54 (17.8) 17 (22.1) 0.38
L1 N (%) 164 (54.3) 45 (58.4) 0.51
L3 N (%) 133 (44.0) 32 (41.6) 0.70
L4+ N (%) 6 (0.02) 2 (3.0) 0.74
B1 N (%) 47 (15.5) 6 (8.0) 0.08
B2 N (%) 169 (55.8) 31 (40.3) 0.01
B3 N (%) 85 (28.1) 40 (51.9) 0.00007




TABLE 3: Details surgical recurrence one-stage versus two-stage ICR

One-stage Two-stage P-value
(N=305) (N=77)
Surgical recurrence N (%) 55 (18.0) 12 (15.6) 0.61
- RedolICR 37 9
- Redo ICR +ileostomy 1 /
- Twice redo ICR 7 2
- Three times redo ICR 1 /
- lleal resection twice + redo ICR 1 /
- SBR/SP 5 /
- Segmental colectomy 1 /
- Total colectomy 1 1
- Completion proctocolectomy + 1 /
SP
Median time till (first) surgical recurrence | 68.3 (IQR 48.3 — 79.0 (IQR 58.9 — 0.48
(months) 89.0) 104.0)
Therapy Crohn’s disease at last FU (%) 157/282 (55.7) 40/76 (52.6) 0.64
Need for anti-TNF / Vedo at last FU (%) | 67/282 (23.8) 11/76 (14.5) 0.08
TABLE 4. risk factors for surgical recurrence (primary group; N = 305)
Surgical recurrence Surgical recurrence rate if | P-value (chi
rate in absence risk risk factor /yes /1 square)
factor
Age time ICR (< 40 years) 15/93 (16.1) 26/149 (17.4) 0.79
Gender (M) 30/161 (18.6) 25/141(17.7) 0.84
Smoking 35/235 (14.9) 17/60 (28.3) 0.01
Perianal disease 35/220 (15.9) 11/60 (18.3) 0.65
Family history 25/134 (18.7) 7/29 (24.1) 0.50
Diagnosis at time of surgery | 39/228 (17.1) 10/61 (16.4) 0.9
Medical prophylaxis after ICR | 18/117 (15.4) 18/125 (14.4) 0.83
Penetrating disease behavior | 35/216 (16.2) 20/85 (23.5) 0.14

(B3)
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