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Purpose. Adhesions are an inevitable consequence of abdominal or pelvic
surgery that may cause additional complications and increase hospital
costs. A number of human and animal studies have shown that laparo-
scopic surgery is associated with a lower incidence of adhesion formation
than open surgery. In this retrospective study, we compared the incidence
of adhesion ileus between patients who underwent right hemicolectomy
using laparoscopy and those who received open surgery.

Materials and Methods. We retrospectively reviewed the medical and
surgical records of all patients who underwent elective hemicolectomy for
right-sided colon cancer between January 2005 and December 2011. Ad-
hesion ileus was suspected in patients who presented to our emergency
department or outpatient department with complaints of constipation for
more than 48 hours together with intermittent, painful cramping, vomit-
ing, or abdominal distension without flatus. For these patients, computed
tomography (CT) imaging showed the presence of dilated bowel loops
with a transitional zone over the adhesion site.

Results. There were 281 patient who underwent elective right-sided he-
micolectomy using open surgery (n = 164) or laparoscopy (n=117) at our
institution. The mean follow-up time was 66 months (median: 53 months,
range, 24-96 months). Both the groups were comparable in terms of their
age, gender, and American Society of Anesthesiologists (ASA) classifica-
tion. There were no significant differences in the rates of re-admission for
adhesion ileus (5.5% vs 3.4%, p = 0.416) or surgery for adhesion (2.4%
vs 0%, p = 0.089) between the open and laparoscopic groups.
Conclusions. In our 281-patient cohort, our results revealed that there was
no significant difference in the incidence of post-surgical adhesion ileus
between patients who underwent laparoscopic-assisted surgery and pa-
tients who received open surgery for right-sided colon cancer.

[J Soc Colon Rectal Surgeon (Taiwan) 2015,;26.129-134]

dhesions are an inevitable consequence of ab-
dominal or pelvic surgery, with a prevalence re-
aching 97% in patients undergoing abdominal sur-

gery."? The complications of post-operative adhesion
include bowel obstruction, chronic abdominal pain,
and female infertility.” Adhesion is also associated
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with increased hospital costs. Wilson et al. reported
that in the UK, the cumulative cost of adhesion-related
readmissions over 10 years was estimated to be £569
million.* Although randomized trials have shown that
the survival of patients who underwent colorectal can-
cer employing laparoscopic techniques was equivalent
to that of patients who are treated using traditional open
surgery,” it is still unclear whether either techniques
results in improved functional outcomes. A number
of human and animal studies have shown that laparo-
scopic surgery is associated with a lower incidence of
adhesion formation than open surgery;*'® however,
the majority of these studies were single-center, non-
randomized, and largely heterogeneous studies. In this
retrospective study, we compared the incidence of ad-
hesion ileus between patients who underwent right
hemicolectomy using laparoscopy and those who had
open surgery.

Patients and Methods

We retrospectively reviewed the medical and sur-
gical records of all patients who underwent elective
hemicolectomy for right-sided colon cancer during
the period from January 2005 to December 2011 at
Changhwa Christian Hospital, a 1676-bed medical
center in central Taiwan. The patient exclusion criteria
included a history of abdominal surgery before or after
right hemicolectomy, use of anti-adhesion barrier, and
evidence of other intra-abdominal tumors. In addition,
patients with stage IV disease were excluded in order
to avoid the possible effects of carcinomatosis.

Adhesion ileus was suspected in patients who pre-
sented to our emergency department or outpatient de-
partment with complaints of constipation for more than
48 hours concurrent with intermittent painful cramp-
ing, vomiting, or abdominal distension without flatus.
These patients also presented with distended abdomens
and high-pitched, hyperactive bowel sounds. In pa-
tients suspected of having adhesion, we regularly per-
form computed tomography (CT) imaging to rule out
other mechanical causes such as hernia, volvulus, or
cancer progression. A characteristic CT finding of ad-
hesion ileus is the presence of dilated bowel loops with

a transitional zone over the adhesion site. Paralytic
ileus caused by spinal injury, diabetic coma, or uremia
should also be excluded. Patients were treated using
either open surgery or laparoscopic-assisted right he-
micolectomy at the discretion of the surgeon. During
the laparoscopic procedure, colon mobilization, me-
sentery dissection, and vessel ligation were performed
intra-corporeally, while bowel resection and anasto-
mosis were performed extra-corporeally.

Statistical Analysis

Data were recorded in a computer database. Surgi-
cal risk factors associated with postoperative adhesion
ileus included operative time, estimated blood loss,
length of postoperative hospital stay, admission for
adhesion ileus, and surgery for adhesion ileus. We used
the chi-square test or Fisher’s exact test for compari-
sons of categorical data and the independent #-test to
determine differences in the means of continuous vari-
ables. A p-value of less than 0.05 was regarded as sta-
tistically significant. All statistical analyses were per-
formed with the statistical package SPSS for Windows
(Version 16.0, SPSS Inc; Chicago, IL, USA).

Results

During the study period, 281 patients underwent
elective right-sided hemicolectomy via open surgery
(n=164) or laparoscopy (n = 117) at our institution.

The mean patient follow-up time was 66 months
(median: 53 months, range, 24-96 months). Both the
groups were comparable in terms of age, gender, and
American Society of Anesthesiologists (ASA) classi-
fication (Table 1). Body mass index (BMI) (22.56 vs
24.34 kg/m2, p <0.001) and tumor size (6.34 vs 4.16
cm, p <0.001) were significantly different and the per-
centage of patients with less advanced-stage disease
was significantly higher in the laparoscopic group
than in the open surgery group, respectively. In addi-
tion, although the operative time was longer for pa-
tients who underwent laparoscopic surgery (150.8 vs
218.6 min, p < 0.001), these patients had less blood
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loss (117.4 vs 65.6 ml, p = 0.011) and fewer days of
hospitalization (13.8 vs 9.1 days, p = 0.041) than pa-
tients who underwent open surgery (Table 2). There
were no significant differences in the rates of re-ad-
mission for adhesion ileus (5.5% vs. 3.4%, p = 0.416)
or surgery for adhesion (2.4% vs. 0%, p = 0.089) be-
tween the open and laparoscopic groups.

Discussion

Adhesions are a product of inflammatory reac-
tions. The process is initiated by peritoneal trauma,
which induces the production of various pro-inflam-
matory mediators. These substances, which include
histamine and cytokines, increase vascular permeabi-
lity and promote fibrin-rich exudate formation. The
process of fibrinolysis occurs simultaneously. How-

ever, inadequate or impaired fibrinolysis can result in
a permanent adhesion. In addition, proliferating fibro-
blasts invade this area of remodeling and deposit ex-
tracellular matrix material such as collagen that con-
tributes to adhesion formation.'!?

Previous investigations have found that laparo-
scopic surgery for cholecystectomy,'” ovarian cystec-
tomy,'® or fundoplication '* induces fewer adhesions
than open surgery, because it requires only a small per-
itoneum incision, does not involve retraction of the
abdominal wall, and requires less small bowel manipu-
lation.'> However, few studies have evaluated whe-
ther laparoscopic colorectal surgery results in a lower
incidence of adhesions than open surgery. E. M. Burns
et al. retrospectively reviewed the records for 187,148
patients who received colorectal surgery between 2002
and 2008.'® The study found that at a median follow-
up time of 31.8 months, patients who underwent lap-

Table 1. The characteristics of patients undergoing elective right hemicolectomy for stage I-III colon cancer between 2005 and 2011

Open (n = 164)

Laparoscopic-assisted (n = 117)

Total (N = 281)

p value
Mean + SD Mean + SD Mean + SD
Age, median (range) (yr) 67.0+12.6 67.6+11.4 0.723 67.3+12.1
BMI, median (range, kg/m?) 22.6+35 243134 <0.001 233+3.6
Tumor size (cm) L 63125 42+2.1 <0.001 54+2.6
Gender 0.161
Male 91 (55.5%) 55 (47.0%) 146 (52.0%)
Female 73 (44.5%) 62 (53.0%) 135 (48.0%)
ASA classification 0.120
I 2 (1.2%) 6 (5.1%) 8(2.8%)
II 66 (40.2%) 50 (42.7%) 116 (41.3%)
111 88 (53.7%) 59 (50.4%) 147 (52.3%)
v 8 (4.9%) 2 (1.7%) 10 (3.6%)
Cancer stage <0.001
I 13 (7.9%) 29 (24.8%) 42 (14.9%)
I 89 (54.3%) 52 (44.4%) 141 (50.2%)
111 62 (37.8%) 36 (30.8%) 98 (34.9%)
Table 2. Right hemicolectomy and adhesion ileus surgical endpoints
Open (n = 164) Laparoscopic-assisted (n = 117) Total (N = 281)
p value
Mean + SD Mean + SD Mean + SD
Operative time (min) 150.8 £ 55.1 218.7+58.6 <0.001 179.1 £65.7
Estimated blood loss (mL) 117.4+£199.0 65.6 £ 106.8 0.011 959+ 168.6
Length of post operation stay (days) 13.8 £23.7 9.1+83 0.041 11.9+£19.0
Admission for adhesion ileus 9 (5.5%) 4 (3.4%) 0.416 13 (4.6%)
Surgery for adhesion ileus 4 (2.4%) 0 (0%) 0.089 4 (1.4%)
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aroscopic surgery had a significantly lower risk of de-
veloping clinically relevant postoperative adhesions
than patients who underwent conventional surgery. In
their study, however, there were various indications
for the use of one type of surgery. For example, some
of the patients in the right hemicolectomy group had
cancer, while others had diverticulitis or ischemic
bowel disease. Thus, the patient’s underlying disease
may have affected the study outcome. Other reports are
also limited by a mixture of many types of colorectal
surgery and operative indications.”!"!8

To the best of our knowledge, only one other study
has investigated the impact of laparoscopic colorectal
surgery on the incidence of adhesion ileus using a
uniform operative indication and procedure. Ng et al.
studied 156 patients who received laparoscopic-as-
sisted (n = 76) or open anterior resection for upper
rectal cancer (n = 77) and found that the laparoscopic
approach resulted in a significantly lower incidence of
adhesion-related bowel obstruction and requirement
for reoperation.' In contrast, our investigation did not
indicate that laparoscopy is superior to open surgery
with respect to postoperative adhesion formation. Dif-
ferences in the operative field between the two studies
may at least in part explain these contradictory find-
ings. To perform surgery for rectal cancer, pelvic dis-
section is required before mesorectal excision can be
accomplished. After the operation, however, the small
intestine tends to lie in the dissected pelvic cavity,
where the post-operative tissue discharge containing
various types of inflammatory cytokines tends to accu-
mulate and can result in adhesion formation in this
area. Other reasons might explain the lack of difference
in adhesion between laparoscopic and open surgery in
our study. First, although the laparoscopic approach re-
sults in a smaller abdominal incision, the amount of the
serosal plane that needs to be dissected is the same with
both techniques. Second, some experimental studies
have demonstrated that CO, insufflation and increased
intra-abdominal pressure are associated with peritoneal
ischemia, decreased fibrinolysis, and increased adhe-
sion formation.?*?! Third, pneumoperitoneum can po-
tentially injure the whole peritoneal surface, resulting
in adhesion formation in remote areas.??> Fourth, al-
though no patients in the laparoscopy group required

surgical intervention for adhesion ileus, there was still
no statistical difference from the open surgery group,
which had a very low incidence but nonetheless some
instances of adhesions requiring additional surgery.
More cases should be observed and followed in the
future to confirm this trend.

Adhesion ileus is a clinical diagnosis and there are
no uniform diagnostic criteria for the disease. The in-
cidence of adhesion formation is unknown because it
is ethically unjustified to ask patients to receive diag-
nostic laparoscopy at the same time interval. Some pa-
tients may live uneventfully with extensive post-oper-
ative adhesion, while others may suffer bowel obstruc-
tion due to a single adhesion band. In addition, it is un-
known how long it takes for an adhesion to develop
postoperatively. Therefore, a prospective study with
long-term follow-up is needed to further evaluate
whether laparoscopic or open surgery for right-sided
colon cancer is associated with an increased risk for
adhesion ileus.

Conclusions

This study found no significant difference in the in-
cidence of adhesion ileus between patients who under-
went laparoscopic-assisted surgery and patients who
received open surgery for right-sided colon cancer.
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