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Abstract

Background Infliximab offers promising new therapeutic
options for treatment of moderate to severe ulcerative
colitis. However, several studies suggest that it increases
postoperative complication rates for patients who later
require a restorative proctocolectomy with ileal pouch—anal
anastomosis (IPAA). This study aimed to assess the post-
operative course of patients after laparoscopic IPAA,
comparing those who had and those who had not received
infliximab before surgery.

Methods The authors identified patients from their institu-
tion’s IPAA database, finding 13 patients who had received
preoperative infliximab treatment. Using age, gender, and
type of procedure (2 or 3 stages) as criteria, they matched these
cases with infliximab-naive patients drawn from the same
database. The differences in perioperative data between the
two groups were analyzed. Complications and their severity
were assessed using the Strasberg classification.

Results No significant difference was found between
patients treated with and those treated without infliximab for
each variable studied, namely, mean operative time (353 vs.
355 min), complication rate (23 vs. 38%), and mean hospital
stay (22 vs. 25 days).
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Conclusion The study findings showed no adverse impact
from previous infliximab therapy on the laparoscopic IPAA
postoperative course.
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Infliximab (IFX) has recently become an option for the
medical management of ulcerative colitis (UC) in both
induction [1-3] and maintenance [4] therapy for moderate
to severe ulcerative colitis. Although work has demon-
strated the efficacy of IFX including a reduced need for
emergency colectomy in severe ulcerative colitis, the rates
for delayed colectomy remain high [5]. Moreover, little is
known about the impact of IFX on the surgical plan and the
surgical complication rates. It seems that IFX does not
increase postoperative complications after abdominal sur-
gery for Crohn’s disease [6, 7]. However, several reports
suggest that preoperative treatment with IFX adversely
affects outcomes after surgery for ulcerative colitis [8, 9].
Because other studies contradict these data, a debate now
surrounds this issue [10-12].

Restorative proctocolectomy (RPC) with ileal pouch—
anal anastomosis (IPAA) has become the procedure of
choice for the majority of patients with ulcerative colitis
[13]. It allows complete removal of the disease-affected
mucosa, with acceptable functional results. The decision
whether to perform a one-, two-, or three-stage procedure
rests with the surgeon and depends mainly on systemic
illness severity and the degree of inflammation.

A recent metaanalysis confirmed the feasibility and
safety of laparoscopic IPAA [14]. However, published
studies on IFX-related postoperative complications have
not yet addressed features specific to laparoscopy. Our
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study aimed to assess the effects of preoperative IFX
therapy on postlaparoscopic IPAA morbidity.

Methods
Surgical technique

We previously described our surgical technique [15].
Briefly, we use five or six laparoscopic ports to mobilize the
colon, ligate vascular structures, and dissect the rectum to the
level of the pelvic floor. A 5- to 7-cm incision at the chosen
stoma site permits removal of the specimen and construction
of the J-pouch. We perform the double-stapled IPAA lapa-
roscopically. All patients receive a covering ileostomy, with
closure occurring at least 8 weeks after the IPAA. Healing of
the IPAA is systematically verified by an opaque enema.
This corresponds to the two-stage RPC with IPAA.

When a three-stage procedure is performed, the first
stage is a subtotal colectomy with an end-ileostomy and
sigmoidostomy. The second stage completes the procto-
colectomy and constructs the IPAA with a diverting ile-
ostomy. Ileostomy reversal is the third stage.

Patient selection

We reviewed the medical notes for patients who had
undergone a laparoscopic IPAA, retrieving them from
records kept in a database at our institution since 1999. This
database includes medical and surgical history, operation
report summaries (operative time, technical difficulties, and
conversion to laparotomy), delays in ileostomy reversal,
immediate postoperative course, and surgical and functional
follow-up assessments.

From this database, we identified patients who had been
treated preoperatively with infliximab (Rémicade) for
refractory ulcerative colitis. We then matched these patients
with IFX-naive patients on the basis of gender, age, and
procedure type (2 or 3 stages).

Outcome measurements

We examined the medical records for age, gender, comor-
bidity, body mass index (BMI), delay between the initial
ulcerative colitis diagnosis and the date of surgery, and
number of preoperative IFX doses. We also recorded the
procedure type and duration as well as any delays before
ileostomy reversal. The total hospital length of stay was the
sum of every hospitalization period for each stage of the
procedure. In addition, we calculated this variable by
including rehospitalizations for complications arising during
the outpatient period.

Our study defined indications for surgery as treatment
failure for cases showing no improvement after medical
treatment and treatment resistance for cases in which patients
relapsed at medication weaning after an initial improvement.
We noted every complication occurring within 30 days of
the ileostomy reversal and graded them according to the
Strasberg classification of surgical complications [16].

Statistical analysis

Group matching was assessed with the Mann—Whitney U
test. Indications for surgery were analyzed using Pearson’s
chi-square test. We compared the complication rate between
the two groups for each Strasberg grade using Pearson’s test.
The global complication rate (of any Strasberg grade) was
evaluated using Fisher’s exact test. Age, BMI, delay between
initial diagnosis and surgery, procedure duration, and hos-
pital stay including and excluding rehospitalizations and
delays before ileostomy reversal were tested using the
Mann—Whitney U test. A p value of 0.05 or less was con-
sidered to be statistically significant.

Results

From May 1999 to December 2008, we performed 75
laparoscopic RPCs with IPAA. Our database identified 13
patients treated preoperatively with IFX who ultimately
underwent an RPC with IPAA (IFX group). Each of these
13 patients received their last IFX dose within a median
period of 44 days (range, 13—-167 days) before surgery. We
matched these 13 patients with 13 IFX-naive patients who
underwent the same procedure (non-IFX group).

Table 1 summarizes the sample characteristics. The two
groups were well-matched for age, and no statistically
significant difference was found for BMI, delay between
initial diagnosis and surgery, or indications for surgery
between the two groups.

Table 2 summarizes perioperative data. No significant
difference was found in mean operative time between the
two groups. The operation notes mentioned no periopera-
tive complications, and the conversion rate was zero.

For postoperative complication rates as well, no signifi-
cant difference was found between the two groups. In the IFX
group, three postoperative complications occurred (23%).
One patient required repeat laparoscopy on postoperative
day 2 for increased abdominal pain and tenderness, with a
pneumoperitoneum diagnosed on computed tomography.
However, we discovered no abnormality at laparoscopy, and
subsequent recovery was uneventful. One patient experi-
enced a pelvic abscess, which responded to antibiotics alone.

In the non-IFX group, five postoperative complications
occurred (38%). One patient experienced a small bowel
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Table 1 Characteristics of
patients treated (IFX) and not
treated (non-IFX) with
infliximab (IFX)

BMI body mass index,
UC ulcerative colitis

Table 2 Comparison of
perioperative ileal pouch—anal
anastomosis (IPAA) features
between patients treated (IFX)
and not treated (non-IFX) with
infliximab (IFX)

RPC restorative
proctocolectomy

* First stage of two-stage RPC
with IPAA

® Second stage of three-stage
RPC with IPAA

@ Springer

IFX

Non-IFX

p Value

Patients (n)
Two-stage procedure (1)
Gender (n)
M
F
Mean no. of preoperative IFX infusions

Median delay between last IFX infusion
and surgery: days (range)

Mean age (years)

Mean BMI

Comorbidities: n (%)
Ischemic cardiomyopathy
Sclerosing cholangitis
Autoimmune pancreatitis

Mean delay between initial UC diagnosis
and surgery (years)

Indications (n)

Treatment failure/treatment resistance

Supplemental preoperative treatments: n (%)

Corticosteroids
Cyclosporine A

Azathioprine

13

7

6

5£35

44 (13-167)

32.8 £ 126
219 £22

1(8)
0

2.(15)
54443

6 (46)
2 (15)
7 (54)

13
7

34.1 £ 139
202 £ 2.6

1.8
1.8

0
87+99

5(38)
7 (54)
1(8)

0.810
0.180

0.900

0.691

IFX

Non-IFX

p Value

Mean duration of RPC with IPAA (min)*

Mean duration of proctectomy completion with [IPAA (min)”

Intraoperative complications (r)
Conversion to open procedure (n)
Postoperative complications (1)
Small bowel obstruction

Pelvic abscess

Postoperative pneumoperitoneum

Anastomotic leak

Pleural effusion

Anastomotic hemorrhage

Small bowel perforation
Clavien (n)

1

2

3a

3b

4a

4b

5
Total hospital stay (days)

Total hospital stay, including repeat admissions (days)
Delay between IPAA and ileostomy reversal (weeks)

386.4 £+ 83
314.1 £53

O OO O === WO O

S O O = O = =

219 £ 0.1
221 +6.3
115 £32

.8 3957 £ 66.8
306.7 £ 80.1

_—m = = OO = OO
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239 £09.1
249 £ 838
132 £ 12.0

0.90
0.42

0.41

0.68

0.80
0.51
0.63
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obstruction, which we treated with a nothing-by-mouth
regimen and a nasogastric tube until flatus resumed.
Accidental small bowel perforation occurred during the
original procedure for one patient, which was diagnosed at
laparoscopy on postoperative day 1.

The two groups did not differ significantly in the
cumulative length of hospital stay, even when additional
hospital stays for outpatient complications were taken into
account. Delays in ileostomy reversal were not signifi-
cantly different between the two groups.

Discussion

For patients undergoing a laparoscopic RPC with IPAA for
ulcerative colitis, we found no evidence of harmful effects
from prior IFX use. Ulcerative colitis is a chronic inflam-
matory bowel disease that may result from an exaggerated
immune response to specific bacterial antigens [17].

High-dose intravenous steroid therapy forms the basis of
pharmacologic treatment for acute ulcerative colitis. How-
ever, alternative immunosuppressive medications can be
used if the exacerbation fails to respond to steroids or if
steroid weaning becomes impossible because of relapse.
Second-line therapy usually consists of cyclosporine A, with
a switch to azathioprine for maintenance therapy.

Since 2001, IFX also has been used as induction therapy
for steroid-refractory moderate to severe ulcerative colitis
[18], but it also can be used as maintenance therapy [2—4,

19]. Infliximab is a chimeric murine monoclonal antibody
that binds to tumor necrosis factor-alpha (TNF-x), a key
proinflammatory cytokine implicated in immune mecha-
nisms and wound healing. The colonic mucosa of ulcera-
tive colitis and Crohn’s disease, among disorders in other
locations, expresses raised levels of TNF-a [20, 21].
However, concerns have developed regarding IFX’s
potential to affect postoperative complications adversely.
The data in Table 3 summarize the studies that assessed
complication rates after IPAA for patients treated with IFX
for ulcerative colitis. Several studies have reported
an increase in postsurgical morbidity after IFX treatment
[8, 9], whereas other reports [10—12] contradict these
findings. The principal complications studied include pel-
vic infections and anastomotic leaks, although the reports
also cover extraabdominal sepsis (e.g., lung infections) and
small bowel obstruction. These studies have heterogeneous
designs, and none of them assess complication severity in a
reproducible manner. Furthermore, none of them focus on
features specific to laparoscopic techniques. Thus, the
question of whether IFX influences the postoperative
course of laparoscopic IPAA or not remained unanswered.
Studies showing that IFX increases surgical morbidity
hypothesize that its biologic effects render patients suscep-
tible to infection. Indeed, inhibiting TNF-« alters immuno-
logic [22, 23] and wound-healing [24, 25] capabilities.
Moreover, the safest delay between the last IFX infusion and
surgery remains to be assessed. As shown by Mor et al. [8],
effects of IFX could be observed even in a comparison of

Table 3 Summary of reports from studies of infliximab (IFX) treatment and postoperative complications after ileal pouch—anal anastomosis

(IPAA) for ulcerative colitis (UC)

Study Study design UC patients IPAA Complications Complication rate p Value
(IFX/nmon-IFX) (IFX/non-IFX) studied (IFX/non-IFX) (%)
(n) (n)
Ferrante et al. [12] Retrospective cohort 22/119 9/91 Infection 11/29 0.438
Early
Kunitake et al. [10]*  Retrospective cohort 26/100 NA All NA NA
Early
Mor et al. [8] Retrospective cohort 44/46° 46/46 All 35/15 0.027
Case-matched study Early/late
Schluender et al. [11] Retrospective cohort 17/134 17/134 All Medical: 6/10 0.99
Early Surgical: 30/18 0.3
Overall infections: 18/8 0.2
Selvasekar et al. [9]  Retrospective cohort 47/254 47/254 Infection 28/10 OR =2.1
Multivariate analysis Early (95% CI = 1.1-4.3)
Current series 2009  Retrospective 13/13 13/13° All 23/38 0.41
Case-matched study Early

NA not applicable, data not displayed; OR odds ratio; CI confidence interval

* Study of IFX in all types of inflammatory bowel disease
" Two patients were treated for colitis of unknown origin

¢ Exclusively laparoscopic procedures
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patients who had their last IFX dosing more than 16 weeks
before surgery. They hypothesized that because TNF-« is a
part of a complex proinflammatory cascade, not yet com-
pletely understood, IFX might alter this mechanism long
after it is discharged by the patient’s body.

In our series, we could not find a statistically significant
difference in the complication rates between the IFX and
non-IFX groups. The Strasberg classification of surgical
complications [16] allows a standardized and exhaustive
comparison of the effects of IFX on the postoperative
course. It classifies complications according to their severity
and their effects on medical management. Even after cor-
rection according to the Strasberg classification, we could
not find any statistically significant differences between the
two groups. One pelvic abscess occurred in the IFX group of
our series, but there was no anastomotic leak to explain this.
However, one fistula and one anastomotic hemorrhage
occurred in the non-IFX group.

A longer hospital stay can reflect a more difficult post-
operative course, even in the absence of obvious compli-
cations from causes such as a delayed return of bowel
movements or a longer period of bed rest. In our study, the
mean length of hospital stay was not different between the
two groups, even when rehospitalization periods for out-
patient complications were included.

At our institution, ileostomy is closed only when the
clinical status permits and radiology shows complete IPAA
healing. Thus, the delay between IPAA construction and
ileostomy reversal also can reflect postoperative compli-
cation rates. We could not find a statistically significant
difference between the two groups for this variable. Nor
was the laparoscopic IPAA more complex in the IFX group
because mean operative time was not significantly differ-
ent. No intraoperative complications were reported. How-
ever, one accidental small bowel perforation occurred in
the non-IFX group, although this was diagnosed only on
postoperative day 1.

Evidence suggests that IFX improves nutritional status for
patients with Crohn’s disease, increasing their BMI [26],
although whether this also occurs in ulcerative colitis
patients is unknown. In our study, although no difference
reached statistical significance, every measured variable
favored the IFX group. We could hypothesize, therefore, that
IFX actually may improve the IPAA postoperative course.

Conclusion

The study findings show a significant difference in the
postoperative complication rate between the patients who
received preoperative IFX and those who did not. Fur-
thermore, the laparoscopic RPC with IPAA was not more
difficult to perform for IFX-treated patients. Whether

@ Springer

beneficial or detrimental, the effects of IFX should be
studied with a larger sample.
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