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Abstract
BACKGROUND: The purpose of this study was to compare medication use and complication rates between

Crohn’s disease (CD) and non-CD patients undergoing ileocolic resections and right hemicolectomies.
METHODS: A review of patients who underwent ileocolic resections and right hemicolectomies

from January 1, 2003, through December 31, 2010, was performed. Data collected included demo-
graphics and clinical information, biologics use (eg, infliximab, adalimumab), other medication use (eg,
steroids), complications, and mortality.

RESULTS: There were 791 records reviewed, with 93 CD patients. There was no significant
difference in major or minor complications, anastomotic leaks, operating room time, or postoperative
ileus occurrence between the CD and non-CD groups (P � .05). Use of biologics and steroids were
significantly higher among the CD patients. Mortality, age, and American Society of Anesthesiologists
score were significantly higher in the non-CD group.

CONCLUSIONS: Ileocolic resections and right hemicolectomies in CD patients are not associated with
an increase in complication rates even when the patients use steroids and biologics in the preoperative period.
© 2012 Elsevier Inc. All rights reserved.
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Crohn’s disease (CD) is a chronic, relapsing transmural
inflammatory disease of the gastrointestinal mucosa. It can
affect any portion of the gastrointestinal tract extending from
the mouth to the anus. CD most commonly affects the terminal
ileum and cecum. Many different strategies have been used to
treat exacerbations, maintain remission, and prevent or delay

surgery in patients with CD.1
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Despite significant strides in medical management of
CD, most patients still undergo surgery.2 Surgery in patients

ith CD is frequently a challenge because of the associated
nflammatory process resulting in abscesses, fistulous tracts,
ense adhesions, and strictures. Many patients are often on
mmunosuppressive medications including steroids, immuno-
odulators, and biologics. There has been some conflict in the

iterature as to whether, compared with patients with nonin-
ammatory disease, serious postoperative complications de-
elop more frequently in patients with CD.2,3 The aim of this
tudy was to determine what our local experience has been.

Methods

A review of patients who underwent ileocolic resections
and/or right hemicolectomies from January 1, 2003, through
December 31, 2010, was performed. Approval for this study
was obtained from the Spectrum Health Institutional Review
Board. Data extracted from the medical record included age,
sex, operating room time, major and minor complications,
length of stay, medication use (eg, steroids, biologics), mortal-
ity, American Society of Anesthesiologists (ASA) score, and
estimated blood loss (EBL). Only complications and mortali-
ties that occurred within the first 30 days were included in this
study. Major complications were defined as anastomotic leak,
severe anemia, portal vein thrombosis, myocardial infarction,
acute renal failure, sepsis and/or pneumonia, as well as any
complications requiring surgical intervention or percutaneous
drain placement. Minor complications were defined as fever,
hematoma, wound infection, and/or urinary tract infections.
Determination of Crohn’s disease status was made based on
preoperative biopsy. The original biopsy slides were not re-
reviewed for the purposes of this study.

Upon initial review of the data, it was clear that there was
a large difference in age between the CD and non-CD
patients because of the difference in disease process for the
2 groups of patients. To negate any bias resulting from the
significant age difference between the patients in the 2
groups, a further subset analysis was performed. Fifty ran-
domly selected patients from the non-CD group were com-
pared with the 93 patients with CD. The process of selecting
the 50 non-CD patients is described later.

Because there were no CD patients older than age 75, none
of the non-CD patients from this age group were selected. By
contrast, because of the low number of non-CD patients
younger than age 50 (n � 27), all of these subjects were
included in the analysis. This left the age range from 50
through 75 years of age, from which 23 subjects were selected
randomly to provide an overall sample of 50 subjects in the
non-CD group. Although it was anticipated that the average
age in this subgroup also would be significantly higher than in
the CD group, it was thought that this value would be numer-
ically closer than found for the non-CD group as a whole.

An additional subanalysis was performed on CD patients,

comparing those who received biologics versus those who did
not. No minimum dose was required for inclusion because
multiple differing doses of biologic therapy were used. The
half-life of infliximab in CD patients is 8 to 10 days. Most
patients treated with a dose of 5 mg/kg of infliximab have
detectable antibody levels at 8 weeks, but not at 12 weeks.2

This was the basis for requiring fewer than 12 weeks between
the last dose of biologic therapy and surgery.

Statistical analysis of the data was conducted with the
Statistical Package for the Social Sciences version 18.0
(SPSS, Chicago, IL). Quantitative data are expressed as the
mean � SD, whereas nominal data are expressed as a
percentage. Comparisons between treatment groups for
quantitative data were performed using the 2-tailed t test,
and for nominal data using the Fisher exact test. Statistical
significance was assessed at a P value of less than .05.

Results

A total of 93 patients in our study sample had CD and
698 had noninflammatory bowel disease (non-CD group).
All CD patients had Crohn’s disease. In the non-CD group,
368 had malignant neoplasms, 257 had benign neoplasms,
and 73 had another diagnosis (eg, angiodysplasia, fistulas,
radiation, ostomies). Fifty-eight CD patients had ileocolic
resections and 35 had right hemicolectomies. In the non-CD
group, 38 patients had ileocolic resections and 660 had right
hemicolectomies. Ten patients in the CD group received
stomas, and of these 2 received biologics.

The mean age of patients with CD was statistically signif-
icantly greater than for those in the non-CD group (Table 1). A
significant difference also was seen in mortality and the ASA
grade, which were both higher in the non-CD cohort. There
was no statistically significant difference in the length of hos-
pital stay, surgical times, or incidence of major or minor
complications. The mean difference in length of stay was 1 day
longer for patients with CD, whereas the mean operating room
time was 7 minutes longer in patients with CD.

Because of the great difference in age between the 2
groups, a subset analysis was performed, comparing the
entire CD patient group with an age-adjusted non-CD
group. The selection of subjects for this age-adjusted group
was described in the Methods section. The results of the
comparisons between the 2 groups are depicted in Table 2.
Statistically significant differences between the groups were
found for less mortality and younger age, as well as greater
EBL and steroid use, in the CD group when compared with
the non-CD group.

Of the 93 patients with CD, 19 patients were identified
who had received biologic therapy within 3 months of
surgery. There was no statistically significant difference
between the 2 groups for any of the variables (Table 2).
The anastomotic leak rate was specifically compared be-
tween the CD and non-CD groups and no statistically
significant difference was identified (10.5% vs 4.1%,

respectively; P � .27). Length of stay was numerically
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greater in the biologics group, but this did not achieve
statistical significance (P � .08).

Comments

Surgery for patients with CD is always concerning
because of the perceived increased risk for complica-
tions. The results of our study reveal that patients with
CD are no more likely to have an adverse event than
patients without CD undergoing a similar procedure. This
held true for CD patients versus non-CD patients, as well
as for CD patients versus the age-adjusted subgroup of
non-CD patients.

The major limitation of this study was the disparity in
mean age between the 2 cohorts, which resulted from the
non-CD patents undergoing surgery for disease processes
that occur in patients more advanced in age (eg, carcinoma,
polyps). It would have been ideal to have had a fully
age-matched group for comparison, but this would be dif-
ficult to achieve because of the entirely different nature of
the pathology of the 2 groups. In our study, age matching

Table 1 Demographic and clinical data for the CD and non-CD

Crohn’s disease
(n � 93)

Age, y 36.7 � 14.0
Male sex 36/93 (38.7%)
OR time, min 134 � 75.1
Minor complication 5/93 (5.4%)
Major complications 5/93 (5.4%)
Length of stay, d 6.7 � 6.2
ASA score 2.1 � .4
Paralytic ileus 1/93 (1.1%)
EBL, mL 213 � 160
Steroids 46/93 (49.5%)
Mortality 0/93 (.0%)

Table 2 Demographic and clinical data for the CD group and

CD
(n � 93)

Non-C
(n �

Age, y 36.7 � 14.0* 50.1
Male sex 36/93 (38.7%) 21/50
OR time, min 134.1 � 75.1 127.7
Minor complications 5/93 (5.4%) 2/50
Major complications 5/93 (5.4%) 0/50
Length of stay, d 6.7 � 6.2 5.5
ASA score 2.1 � .4 2.2
Paralytic ileus 1/93 (1.1%) 2/50
EBL, mL 213 � 160* 134
Steroids 46/93 (49.5%)* 3/50
Mortality 0/93 (.0%)* 3/50

OR � operating room.
*Significantly different at P � .05.
would have been extremely limiting to our sample size
because of the minimal degree of overlap. Our compromise
was to randomly select 50 non-CD patients from a younger
age range. Although the mean ages of the 2 groups still were
significantly different, it is worth noting that of the 6 vari-
ables (age, sex, ASA, EBL, steroids, mortality) that were
significantly different between the 2 groups in the original
analysis (Table 1), only sex and ASA were not still signif-
icantly different in the second analysis, using the younger
age group (Table 2). Although certainly not definitive, these
results tend to support our conclusions concerning compli-
cations. In addition to this concern, no comparisons between
our 2 study groups were made with regards to nutritional
state, metastatic disease, fistulas, local invasion, combined
resection, or use of an extended right hemicolectomy.

Tumor necrosis factor is an important cytokine mediator of
inflammatory bowel disease.4 Biologic agents such as inflix-
mab (Remicaide; Schering Plough, Whitehouse Station, NJ)
nd adalimumab (Humira; Abbott Laboratories, Abbott Park,
L) are genetically engineered chimeric monoclonal antibodies
o tumor necrosis factor. Biologic agents are a highly effective
herapy in the armamentarium used to treat CD.5

s

Non-Crohn’s disease
(n � 698) P value

67.2 � 13.1 .001
347/697 (49.8%) .04
127 � 53.8 .43
69/698 (9.9%) .16
28/698 (4.0%) .58
6.0 � 6.4 .26
2.3 � .6 .001
23/698 (3.3%) .35
165 � 173 .04
26/698 (3.7%) .001
39/698 (5.6%) .01

e-adjusted, randomly selected non-CD group

CD with biologics
(n � 19)

CD without biologics
(n � 74)

.1* 35.6 � 14.1 37.0 � 14.1
%) 8/19 (42.1%) 28/74 (37.8%)
.3 122.0 � 46.8 137.0 � 81.0
) 2/19 (10.5%) 3/74 (4.1%)

2/19 (10.5%) 3/74 (4.1%)
10.2 � 10.2 5.9 � 4.4
2.1 � .3 2.1 � .5

) 1/19 (5.3%) 0/74 (.0%)
158.3 � 112.5* 228.0 � 168.2*

)* 13/19 (68.4%) 33/74 (44.6%)
)* 0/19 (.0%) 0/74 (.0%)
group
the ag

D
50)

� 14
(42.0
� 45
(4.0%
(.0%)
� 3.5
� .6
(4.0%
� 65*
(6.0%
(6.0%
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Appau et al1 showed that biologic therapy can cause an
ncreased risk of postoperative sepsis, abscess formation,
nd readmission rates. They suggested that diverting stomas
ight protect against these complications. Colombel et al2

and Bordeianou et al6 showed no increase in complication
ates or conversion rates to multistep procedures in patients
n biologic therapy. We have performed a subset analysis of
he outcomes in our patients with CD who received biologic
herapy. An analysis of our data revealed no increase in leak
ates or complication rates using biologic therapy. Although
he values for all 3 of these variables were higher in the
iologics group, these did not achieve statistical signifi-
ance.
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Discussion

Dr Mathew H. Chung (Grand Rapids, MI): Only about

20% of your Crohn’s patients were on biologics, so was it
independently confirmed they had Crohn’s disease to start
with? Why were age-matched patients not better matched?
Are you planning on a bigger study, perhaps in conjunction
with another large colorectal program? Were any diverting
stomas done, perhaps for high steroid doses?

Dr Christopher Mascarenhas (Grand Rapids, MI):
Cases were not independently pathologically reviewed. We
did our best to age match the patients, but ages were very
different by disease type, so this was the best we could do.
A larger study may be more robust. We actually excluded
all patients who had diverting ileostomies.

Dr Imran Hassan (Springfield, IL): It is very inter-
esting as a colorectal surgeon, we always struggle with
patients on biologics and steroids. Is it not likely the
people who are on high-dose steroids and are sick get
diverted and the ones that do not get diverted are prob-
ably not on steroids for that long and are healthier? So
you have to be careful when you make any assumptions
from the study that it is patient selection that determines
the outcome, and you have excluded these. Secondly, do you
have patients stop the biologic agent or steroids before sur-
gery?

Dr Mascarenhas: All those patients who received
biologics more than 3 weeks before the operation were
excluded from our study. That is one thing we did, so
anyone who is included in the biologics group had re-
ceived biologics within the last 3 weeks. As far as steroid
taper goes, that depends on the referring gastroenterolo-
gist, but most patients did not receive any steroid taper
before surgery.

Dr William C. Cirocco (Detroit, MI): Your leak rate
was 10%, which is quite high. Also, what do you do with
these patients postoperatively? Who makes the decision
about continuing on the immunosuppression postopera-
tively?

Dr Mascarenhas: Postoperatively, we leave it up to the
gastroenterologists treating these patients about how
quickly to taper the steroids. That is the way it has charac-

teristically been done in our practice.
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