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Laparoscopic surgery for advanced cancer of the transverse colon and the descending colon

Jun-ichi TANAKA, Fumio ISHIDA, Shungo ENDO, Eiji HIDAKA,
Masahiko HASHIMOTO, Yuri SAITO, Kishiko IKEHARA, Shin-ei KUDO

Showa University Northern Yokohama Hospital Digestive Disease Center

Appropriate dissection of the reginal lymph nodes around the root of middle colic artery (MCA) and left colic
artery (LCA) is the most important procedure in laparoscopic surgery for advanced colorectal cancer of the
transverse colon and the descending colon. The root of MCA can be dissected from both caudal and cranial sides
of the transverse mesocolon. In the case of a descending colon cancer, the inferior mesenteric artery or LCA is
dissected through medial approach which is the same as the procedure for laparoscopic sigmoidectomy.
Mobilization of the left flexure of the transverse colon from the spleen and the retroperitoneal space can be car-
ried out by dissecting the fusion fascia around the descending colon and the gastrocolic ligament, and finally dis-
secting of the splenocolic ligament.
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Abstract

Background/Aim: To compare intra-abdominal remnant
bacterium between laparotomy and laparoscopic colorectal
surgery. Methods: 72 patients with nonobstructive colorec-
tal cancer were divided into two groups: laparotomy (47 cas-
es) and laparoscopic surgery (25 cases). At the beginning of
the operation just after the laparotomy incision was made or
the trocars were inserted, 10 ml saline was irrigated into the
Douglas pouch and collected through Nelaton’s catheter.
Just before closing the wound, 10 ml saline was collected in
the same way as the initial lavage in both groups. The col-
lected saline as a specimen was determined to obtain the
number of surviving bacterium. Results: No growth of bac-
teria was observed at the beginning of both operations, The
remnant bacterial detection rates from the lavage fluid col-
lected just before closing the wound were 23 of 47 cases
(49%) in the laparotomy group and 7 of 25 cases (28%) in the
laparoscopic surgery group; higher detection was observed
in the laparotomy group. The mean bacteria cell counts after
lavage were 4.6 x 10° CFU/ml of aerobic bacteriaand 1.9 x
10% CFU/ml of anaerobic bacteria in the laparotomy group

and 1.8 x 10% CFU/ml of aerobic bacteria and 1.6 x 102 CFU/
mlin the laparoscopic surgery group: the laparotomy group
demonstrated an apparently higher number of remnant
bacterium. Conclusions: In colorectal resections, laparo-
scopic surgery demonstrated a lower incidence of intra-
abdominal contamination than laparotomy.

Copyright © 2008 5. Karger AG, Basel

Introduction

Laparoscopic surgery has many advantages, including
less invasiveness due to a smaller incision, reduced im-
pact on body temperature, and less risk of intra-abdomi-
nal contamination. Although laparoscopic surgery for
colorectal cancer requires more operative time, many
studies have indicated that reduced invasiveness over-
rides this disadvantage. In addition, some reports indi-
cate lower incidences of postoperative infectious diseases
[1]. Although invasiveness has been investigated exten-
sively, there have been few assessments of invasiveness
from the perspective of bacteriological contamination. In
the present study, we compare the levels of intra-abdom-
inal remnant bacteria after lavage following laparoscopic
surgery and laparotomy for the treatment of colorectal
cancer.
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Materials and Methods

Between August 2002 and March 2005, we enrolled 72 colorec-
tal cancer patients with nonobstructive colorectal cancer. We ex-
cluded those undergoing low anterior resection, abdominoperi-
neal resection, the Hartmann operation, or total colectomy. We
also excluded patients with a past history of diabetes mellitus,
steroid therapy, nutritional disorders, or infectious diseases. All
subjects gave their informed consent after consultation with the
surgeon. Patients were then divided into two groups: a laparoto-
my group of 47 cases and a laparoscopic surgery group of 25 cas-
es. Patients were free to select their surgical procedure; there was
no randomization. All data were collected prospectively. The
study was approved by the Institutional Review Board of Toho
University.

On the day before surgery, intestinal lavage using only a me-
chanical preparation was performed with 2 liters of polyethylene
glycol solution; no chemical preparations were used. According
to the guidelines for prevention of surgical site infection from the
Centers for Disease Control and Prevention [2], Cefotiam (CTM,
a second-generation cephalosporin) was given once to all patients
30 min before surgery. At the beginning of surgery, just after the
laparotomy incision was made or the trocars were inserted, 10 ml
of saline was irrigated into the pouch of Douglas and collected
through a 10-Fr Nelaton catheter. Just before closure of the inci-
sion, 10 ml of saline was collected in both groups, using the same
technique as the initial saline collection.

All procedures were performed by a single surgeon. For lapa-
roscopy, the intestine was resected extracorporeally for operations
on the right side of the colon; the distal colon was resected intra-
corporeally and the proximal section was resected extracorpore-
ally in operations involving the left side. A functional end-to-end
anastomosis was used for the right side of the colon; a double-sta-
pling technique was used for the left side both in the laparot-
omy and in the laparoscopic surgery groups. Before we inserted
the transanal anastomotic device when performing the double- or
single-stapling technique, we irrigated the rectum with 1,000 ml
warm water immediately before anastomosis in all cases.

Specimen Preparation

The collected saline specimen was mixed in 5 ml of Mueller-
Hinton broth (Difco Laboratories, Detroit, Mich., USA), and 100-
fold serial dilutions of the collected saline specimen were pre-
pared. Each 50-p] aliquot of the suspension was then spread on
either Anaero Columbia agar with rabbit blood (Becton Dickin-
son, Cockeysville, Md., USA) and Bacteroides Bile Esculin agar
(BBE, Becton Dickinson), or 5% sheep blood agar (Eiken Chemi-
cal Co. Ltd., Tokyo, Japan), CPS ID (Bio Mérieux, Inc., Hazel-
wood, Mo., USA), and EF agar (Nissui Pharmaceutical Co., Ltd.,
Tokyo, Japan) using a glass stick. Five percent sheep blood agar,
CPSID, and EF agar were incubated at 35°C for 18 h aerobically,
while Anaero Columbia agar with rabbit blood and BBE agar were
incubated at 35°C for 48 h anaerobically (Anaero Pack Anaero,
Mitsubishi Gas Chemical Co., Inc., Tokyo, Japan). After incuba-
tion, the number of colonies was counted on each plate. To iden-
tify Escherichia coli, Enterobacteriaceae, Enterococcus species,
Staphylococcus aureus, Bacteroides fragilis group, and Clostridi-
um difficile, the biological and biochemical characteristics of the
colonies were tested using the methods described in the Manual
of Clinical Microbiology [3].

Abdominal Bacterial Contamination of
Laparoscopy and Laparotomy

Table 1. Background: age, gender, location, Dukes classification
and operating time

Laparotomy  Laparoscopy
group (n=47) group (n=125)
Mean age, years 70210 6410
Gender
Male 25 14
Female 22 11
Location
Cecum * Ascending 18 (38) 8(32)
Transverse 6(13) 1(4)
Descending * Sigmoid 21 (45) 12 (48)
Rectosigmoid 2(4) 4(16)
Dukes
A 14 (29) 13 (53)
B 15 (32) 8(32)
L4 18 (38) 4(16)
Operative time, min 163 %55 154 £44, NS
p=057
Estimated amount of bleeding
during operation, ml 98103 48134, N§
p =007

Figures in parentheses are percentages.

Surviving bacteria in collected saline specimens were count-
ed. If the bacteria level was 5.0 CFU/ml or lower, bacteria were
considered to be ‘absent’. In addition, we collected clinical data
regarding postoperative infections for 30 days after surgery. Post-
operative infection was classified as such only when an addition-
al procedure or treatment was required. All infectious complica-
tions were reported and confirmed by the physician responsible
for regional infection control.

Statistical Analysis

The unpaired Student's t test was used to compare data be-
tween groups. A two-sided p < 0.05 was considered statistically
significant.

Results

Average patient age was 70 years in the laparotomy
group and 64 years in the laparoscopic surgery group (ta-
ble 1). There was no difference in sex ratio between
groups. The rectosigmoid colon was the operative site in
4% of the laparotomy group cases, as compared with 16%
of the laparoscopic surgery group cases (table 1). The left
side of the colon (which required using a double-stapling
technique) was resected in 23 of 47 (49%) cases in the
laparotomy group and 16 of 25 (64%) cases in the laparo-
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Table 2. Bacterial detection rate within abdominal lavage

Laparotomy group Laparoscopic surgery group

At beginning of surgery
At end of surgery

0/25
7125 (28%)

0/47
23/47 (49%)

Total aerobic bacterial count in abdominal lavage

Positive rate
Mean bacterial count and SD, CFU/ml

4/25 (16%)
1.8x10°+8.0x10*

13/47 (28%)
46x10°£1.5%10°

Total anaerobic bacteria count in abdominal lavage

Paositive rate
Mean bacterial count and SD, CFU/ml

6/25 (24%)
1.6 %107 £4.9x 10!

19/47 (40%)
1.9%10°+7.5x10°

scopic surgery group. Fifty-two percent of laparoscopic
surgery group cases were classified as Dukes A, as com-
pared with only 29% in the laparotomy group; 38% of the
laparotomy group cases were classified as Dukes C, as
compared with only 16% in the laparoscopic surgery
group (table 1). There was no difference in operative time
or estimated blood loss between groups, and no transfu-
sions were performed.

At the beginning of surgery, there was no evidence of
bacterial growth in any patient. Remnant bacteria were
detected in lavage fluid collected just before wound clo-
sure in 23 of 47 (49%) laparotomy group patients and 7 of
25 (28%) laparoscopic surgery group patients (table 2). At
the end of surgery, remnant bacteria were detected in la-
vage fluid from 10 of 23 (43%) left colon cases in the lap-
arotomy group and 4 of 16 (25%) left colon cases in the
laparoscopic surgery group. In addition, remnant bacte-
ria were detected in lavage fluid from 13 of 24 (54%) right
colon cases in the laparotomy group and 3 of 9 (33%) right
colon cases in the laparoscopic surgery group. The differ-
ences were not statistically significant. Remnant aerobic
bacteria were detected in 13 of 47 (28%) laparotomy group
patients and 4 of 25 (16%) laparoscopic surgery group pa-
tients (table 2). The mean aerobic bacterial cell count af-
ter lavage was 4.6 X 10° CFU/ml in the laparotomy group
and 1.8 X 10* CFU/ml in the laparoscopic surgery group.
Remnant anaerobic bacteria were detected in 19 of 47 cas-
es (40%) in the laparotomy group and 6 of 25 cases (24%)
in the laparoscopic surgery group; a higher rate was ob-
served in the laparotomy group (table 2). The mean an-
aerobic bacteria cell count after lavage was 1.9 x 10°
CFU/ml in the laparotomy group and 1.6 X 10 CFU/ml
in the laparoscopic surgery group. When bacteria were
present, the dominant bacteria were the aerobic Entero-
coccus and the anaerobic Bacteroides.

Dig Surg 2008;25:198-201

Regarding postoperative complications, wound infec-
tion occurred in 2 laparotomy cases (4%) and 1 laparo-
scopic surgery case (4%). There were no cases of intra-ab-
dominal abscess or anastomotic leak in either group. Ad-
ditional surgery for postoperative complications was not
required in any subject.

Discussion

Braga et al. [1] reported that laparoscopic colorectal
surgery resulted in a significant reduction in the inci-
dence of 30-day postoperative infection and speculated
that higher oxygen tension during laparoscopic surgery
plays an important role in improving the systemic host
response. In addition, reports have suggested that main-
tenance of body temperature is essential in decreasing
contamination rates and shortening length of hospital-
ization [4]. Laparoscopic surgery does not fully expose
the abdomen and is therefore the better alternative for
maintaining body temperature. Moreover, reports show
that laparoscopic surgery has immunological advantages
[5] which could multiply the desirable effect of decreased
intra-abdominal bacterial contamination on the inci-
dence of postoperative infectious disease.

Our findings suggest that laparoscopic surgery for
colorectal cancer results in considerably less bacterial
contamination than laparotomy, as measured by bacteria
detection rates and bacteria cell counts in lavage fluid
taken at the end of surgery. In addition, our results con-
firm that laparoscopic surgery is less invasive from a mi-
crobiological perspective. Indeed, when we consider that
bacteria were not detected in any cases preoperatively,
contamination due to the procedure itself appears to be
minimal. This may explain why a previous report has
shown that the incidences of infectious complications are

Saida et al.




lower for laparoscopic surgery than for open surgery [1].
This decreased incidence can be attributed to 2 factors:
fewer bacteria are introduced intraoperatively in laparos-
copy because of the smaller incision, and contamination
from the intestinal lumen is prevented by the use of an
extracorporeal anastomotic technique.

It has been reported that CO; insufflations may en-
hance the proliferation of anaerobic bacteria [6]. In the
present study, however, there was no significant differ-
ence between the rates of detected anaerobic and aerobic
bacteria. A recent study found that stapling devices might
affect the incidences of anastomotic leakage and inci-
dence |7, 8]. We therefore remain cautious about the in-
tracorporeal use of staplers in both laparoscopic and open
surgery. Although we have not noted any adverse events
due to staplers, we believe that careful selection and usage
of staplers is important in preventing surgical site infec-
tion and complications.

In the present study, there were many more patients
with rectosigmoid cancer in the laparoscopic surgery
group. However, because the operative method and sur-
gical invasiveness are similar in the treatment of rectosig-
moid and sigmoid cancer, we believe that this difference
is not likely to have affected the results of this study.

The laparoscopic surgery patients tended to have less-
invasive tumors. However, even if their lesions had been
more advanced, only the area of lymph node dissection
would have been expanded; the resection and anastomo-
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Conclusion

Laparoscopic surgery for colorectal cancer results in
less intra-abdominal bacterial contamination than open
laparotomy.
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