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Minilaparotomy has been reported to be a minimally invasive alternative to laparoscop-

ically assisted surgery. We retrospectively evaluated the usefulness of minilaparotomy for

the resection of transverse colon cancer, which has generally been considered difficult to

resect laparoscopically. Patients for whom curative resection was attempted for transverse

colon cancer (n = 21) or sigmoid colon cancer (n = 81) via minilaparotomy (skin incision,
,_ 7cm) were analyzed. The 2 groups did not significantly differ in terms of success rate of

minilaparotomy (90.5% versus 97.5%), age, sex, pathologic stage, body mass index, operative

time (mean, 133.5 minutes versus 122.5 minutes), blood loss (119.7 mL versus 92.4 mL),

number of lymph nodes harvested, incidence of postoperative complications (9.5% versus

12.3%), postoperative length of stay, and 5-year disease-free survival rate (86.6% versus

79.6%). Minilaparotomy is feasible, safe, and favorable in terms of early oncologic outcome

in patients with transverse colon cancer as well as those with sigmoid colon cancer.
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Laparoscopically assisted surgery for colon cancer
has demonstrated short-term benefits such as less

postoperative pain, a shorter hospital stay, and an
earlier return to daily life than conventional open
surgery. In addition, laparoscopically assisted sur-
gery for colon cancer is now accepted as an
alternative to conventional open surgery in terms of
long-term oncologic safety.1–5 However, transverse
colon cancer has been excluded from the majority of

previous prospective randomized trials1–4,6,7 because
lymph node dissection around the middle colic
vessels was generally considered difficult to perform
laparoscopically.

Several reports,8–13 including those of our group,14–16

have demonstrated favorable results using a mini-
laparotomy approach without laparoscopic assist-
ance for the resection of colon cancer and have
proposed that this approach might be a minimally
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invasive alternative to laparoscopically assisted
surgery. On the basis of our favorable results from
an initial group of 54 cases,14 we continued to use
this approach as the first choice to resect colon
cancer, while laparoscopically assisted surgery for
colon cancer has also been widely expanded during
this decade.15,16 Little is known about the feasibility,
safety, and early oncologic outcome of the minilap-
arotomy for the curative resection of transverse
colon cancer, which was generally considered
difficult to resect laparoscopically. We thus describe
our experience of the minilaparotomy approach for
the resection of locally advanced transverse colon
cancer.

Patients and Methods

Definition of minilaparotomy approach

We defined the minilaparotomy approach as the
resection of colon cancer through a skin incision of
7 cm or less in length.14–16

Patients

We retrospectively analyzed a database containing
details of patients who were initially indicated to
undergo curative surgery for colon cancer via
minilaparotomy at our department between Sep-
tember 2002 and April 2010. Patients with early
colon cancer17 for which the depth of invasion was
limited to the submucosa were excluded since
standard lymph node dissection, including removal
of the main lymph nodes, is not necessary and was
not actually performed in such patients. Patients
with synchronous cancer in other organs and those
with multiple colon cancers were also excluded. A
total of 162 patients with colon cancer who met the
criteria of our minilaparotomy approach as de-
scribed below were selected. Of these, 21 patients
had transverse colon cancer (TC group). Eighty-one
patients with sigmoid colon cancer served as a
control (SC group).

Indication of minilaparotomy approach

From September 2002 to April 2003, the preoperative
indication criteria of our minilaparotomy approach
to colon cancer were a body mass index (BMI) of
25.0 kg/m2 or less and a tumor without invasion to
other organ(s), the maximal diameter of which was
7 cm or less, as estimated by barium enema and/or
computed tomography (CT). The specified exclusion
criteria were suspected severe adhesive formation

after major abdominal surgery determined by CT,
preoperative ileus, tumors located 10 cm orally or
anally from the splenic flexure, and tumors with para-
aortic lymph node or distant metastasis. Since April
2005, with advances in surgical techniques, we
expanded the limitation of BMI up to 30.0 kg/m2 for
patients with transverse or sigmoid colon cancer.15,16

Surgical procedures

The meticulous procedures and relevant instru-
ments utilized in the minilaparotomy approach for
colon cancer at any site have been reported
previously.14–16 Throughout the study period, all
surgical procedures were performed through a skin
incision of 7 cm or shorter in length, which was
chosen to facilitate the most straightforward resec-
tion, although some modifications were undertaken
regarding the retraction of the wound, which did
not affect the surgical outcome.16 The bowel
resection with lymph node dissection was per-
formed according to the General Rules for Clinical
and Pathological Studies on Cancer of the Colon,
Rectum, and Anus in Japan.17 In the TC group, a
transverse colectomy was defined as lymphadenec-
tomy with simultaneous ligation of middle colic
vessels at their origins. An extended right hemicol-
ectomy was defined as lymphadenectomy with
simultaneous ligation of ileocolic, right colic (if
present), and middle colic vessels at their origins.
Selection of transverse colectomy or extended right
hemicolectomy was decided on the basis of the
location of the transverse colon tumor and the
branching pattern of vessels of the right side of
the colon. In performing transverse colectomy or
extended right hemicolectomy, we routinely cut
the distal margin of the transverse colon followed
by dissection of the corresponding mesentery down-
wardly, exposing the superior mesenteric vessels at
the lower border of the pancreas, enabling lymph
node dissection around the middle colic vessels easily
and safely (Fig. 1a, 1b). In the TS group, a sigmoid-
ectomy was defined as a lymphadenectomy with
simultaneous ligation of inferior mesenteric artery at
its origin and inferior mesenteric vein at the same
level. All anastomoses were stapled extracorporeally.

Factors evaluated

To evaluate clinicopathologic, surgical, and onco-
logic outcomes, age, sex, BMI, incidence of prior
abdominal surgery, success rate of minilaparotomy,
duration of surgery, estimated blood loss during
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surgery, tumor size, pathologic stage,18 number of
harvested lymph nodes, postoperative length of
hospital stay, and postoperative complications were
compared between the TC group and the SC group.
Early oncologic outcome was assessed by compar-
ing disease-free survival periods.

Statistical analysis

A statistical software package (Statview v. 5.0; SAS
Institute, Cary, North Carolina) running on a
Windows personal computer was used to conduct
the analysis. Continuous data were expressed as
mean 6 standard deviation (SD) and compared
using the Student t test. Categorical data were
compared by x2 or the Fisher exact test. The
disease-free survival rate was calculated by the
Kaplan-Meier method, and the difference in survival
curves was assessed by the log-rank test. All
tests were 2-tailed, and P , 0.05 was considered

significant. Since this study was performed on an
intention-to-treat basis, patients with a failed mini-
laparotomy approach were included in this study.

Results

In the TC group, transverse colectomy was per-
formed in 17 patients and extended right hemicol-
ectomy in 4 patients. Of these, 2 patients needed
extension of the minilaparotomy wound to up to
15 cm or 20 cm because of severe adhesions
between the right colon and the parietal peritoneum
in one patient, who had a history of prior appen-
dectomy, and because of severe adhesions between
the small bowel and transverse colon in the other
patient, who had undergone surgery for a ruptured
abdominal aortic aneurysm. In the SC group,
sigmoidectomy was accomplished in all 81 patients,
2 of whom needed extension of the minilaparotomy
wound to up to 9 cm or 15 cm because of abundant

Fig. 1 Photograph showing (a) the transverse colon mobilized through the minilaparotomy wound with its distal margin cut using a

linear and (b) the superior mesenteric vessels after lymph node dissection. SMA indicates superior mesenteric artery, and SMV indicates

superior mesenteric vein.
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intraperitoneal fat in 1 patient and direct tumorous
invasion to the urinary bladder in the other patient.
The success rate of the minilaparotomy approach
did not significantly differ between the TC group
and the SC group (90.5% versus 97.5%, P 5 0.19).
The 2 groups did not significantly differ in terms of
age (P 5 0.15), sex (P 5 0.21), BMI (P 5 0.69),
incidence of prior abdominal surgery (P 5 0.11),
duration of surgery (P 5 0.15), blood loss (P 5 0.27),
and postoperative length of hospital stay (P 5 0.79)
(Table 1). The 2 groups also did not differ regarding
the maximal diameter of tumor (P 5 0.94), patho-
logic stage (P 5 0.56), and number of harvested
lymph nodes (P 5 0.55) (Table 2). Two patients
(9.5%) in the TC group and 10 patients (12.3%) in the
SC group developed postoperative complications,
all of which improved when treated conservatively
(Table 3). The incidence of postoperative complica-
tions did not differ between the 2 groups (P . 0.99).
There were no patients lost to follow-up. After the
median follow-up period of 31 months (range, 3–
96 months), there were 2 hematogenous recurrences
in the TC group and 10 recurrences in the SC group
(hematogenous, 5; hematogenous + peritoneal, 1;
hematogeneous + lymph nodal, 1; peritoneal, 2; and
lymph nodal; 1). The cumulative 5-year disease-free
survival was 86.6% in the TC group and 79.6% in the

SC group. The disease-free survivial curves did not
differ between the 2 groups (P 5 0.58) (Fig. 2).

Discussion

The underlying concept of curative colectomy via
minilaparotomy is to utilize the smallest incision
necessary to extract the specimen from the begin-
ning of the surgical procedure so that bowel
resection, lymph node dissection, and anastomosis
can be performed under direct sight without any
laparoscopic assistance. The term ‘‘minilaparotomy’’
has not strictly been defined among investigators.
We14–16 and Nakagoe et al10,11 considered 7 cm to be
the maximal incision length, whereas Fleshman et al9

reported the median incision of minilaparotomy as
12 cm (range, 7–18 cm), and Fürstenburg et al8

reported 10 cm as the maximal length. Of impor-
tance is that curative colectomy can be performed
through a smaller incision than is generally be-
lieved. An incision ranging from 3 to 10 cm is
needed to extract the specimen in laparoscopically
assisted surgery for colorectal cancer.10 Offodile et
al19 defined conversion as a skin incision greater
than 7 cm in laparoscopically assisted right colecto-
my for neoplasia.

The nonrandomized nature and the relatively low
percentage of patients with transverse colon cancer
compared with sigmoid colon cancer are potential
drawbacks in this study. Ideally, patients who have
undergone resection of transverse colon cancer via

Table 1 Clinical characteristics of patients

Transverse colon cancer (n 5 21) Sigmoid colon cancer (n 5 81) P value

Age (years) 71.1 6 9.8 67.2 6 11.3 0.15
Sex (male/female) 10/11 53/28 0.21
Body mass index (kg/m2) 22.2 6 2.7 21.9 6 2.8 0.69
Prior abdominal surgery 10 (47.6%) 22 (27.2%) 0.11
Operative time (minutes) 133.5 6 37.4 122.5 6 29.5 0.15
Blood loss (mL) 119.7 6 89.6 92.4 6 103.6 0.27
Postoperative hospital stay (days) 11.7 6 4.3 12.0 6 4.6 0.79
Extension of minilaparotomy incision 2 (9.5%) 2 (2.5%) 0.19

Table 2 Pathologic data of patients

Transverse
colon cancer

(n 5 21)

Sigmoid
colon cancer

(n 5 81) P value

Maximal tumor
diameter (mm) 33.0 6 15.5 33.4 6 15.7 0.94

pTNM stage

I 8 22
II 8 32
III 5 27 0.56

No. of harvested
lymph nodes 14.3 6 9.4 12.8 6 7.7 0.44

pTNM, pathologic tumor-node-metastasis.

Table 3 Postoperative complications

Transverse
colon cancer

(n 5 21)

Sigmoid
colon cancer

(n 5 81) P value

Ileus 2 4
Enteritis 2
Wound infection 2
Atelectasis/pneumonia 2
Total 2 (9.5%) 10 (12.3%) . 0.99
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minilaparotomy should be compared with a similar
group of patients who have undergone conventional
open or laparoscopically assisted surgery in the
same period. However, such comparison was not
possible since we offered the minilaparotomy
approach to all patients who were candidates for
the procedure. We thus considered cases of sigmoid
colon cancer most suitable for the control group for
evaluating the degree of difficulty in performing
curative resection of transverse colon cancer, since
sigmoid colon (cancer) has the following character-
istics: (1) it is the most frequently occurring among
all colon cancers; (2) similar to the transverse colon,
the sigmoid colon is not fixed to the retroperitone-
um; and (3) lymph node dissection around the
inferior mesenteric artery required for curative
sigmoidectomy seems easier to perform, even via
minilaparotomy, than dissection around the middle
colic vessels, which is required for the resection of
transverse colon cancer. The reasons for excluding
cancers near the splenic flexure from the indication
of minilaparotomy are twofold. First, mobilization
of the splenic flexure is very difficult to perform via
minilaparotomy. Nakagoe et al11 reported that the
minilaparotomy approach failed in 12 out of 84 cases
of colon cancer and that 5 of the failed cases
involved cancer in the splenic flexure. Takegami et
al12 proposed the use of a laparoscope for perform-
ing minilaparotomy for cancer in the splenic flexure.
We now perform curative colectomy via minilapa-
rotomy for cancer 10 cm orally or anally from the
splenic flexure utilizing laparoscopic instruments.
Second, it is more important to access the left colic
artery than the middle colic vessels in performing
lymph node dissection for cancer near the splenic
flexure. Therefore, the point of interest is different

from the scope of this article, which focuses on
dissection around the middle colic vessels.

We did not find any significant differences in
surgical factors including success rate of minilapa-
rotomy, duration of surgery, blood loss, and the
incidence of postoperative complications between
the TC group and SC group. The feasibility and
safety are considered identical between transverse
colectomy (or extended right hemicolectomy) and
sigmoidectomy when performed via minilaparoto-
my. Our results contrasted with those reported by
some laparoscopic experts.20–22 Laparoscopically
assisted resection of transverse colon cancer was
reported to take significantly longer in terms of
operative time than laparoscopically assisted resec-
tion of cancer at other sites20,21 or conventional open
surgery22 for transverse colon cancer; although
reports23,24 from Korea show that no significant
difference was found in such comparisons. In
addition, 2 study groups20,21 suggested that laparo-
scopically assisted resection of transverse colon
cancer may have an insignificant higher rate of
postoperative complications, which should not be
ignored and may be a reflection of the greater
complexity associated with the resection of trans-
verse colon, compared with other less challenging
segmental colectomies. When our minilaparotomy
series is compared with recently reported series
of laparoscopically assisted resection in terms of
operative time, blood loss, and postoperative com-
plications, the mean operative time (133.5 minutes)
is markedly shorter in our minilaparotomy series
than those (203.6–260 minutes)20–24 of reported
laparoscopically assisted series, and the blood loss
and the incidence of postoperative complications
seem to be compatible to or smaller than those of
laparoscopically assisted series. On the basis of our
results, we feel that lymph node dissection around
the middle colic vessels via the minilaparotomy
approach is not difficult compared with conven-
tional open surgery, although there is a knack to
exposing the superior mesenteric vessels via mini-
laparotomy, as described in our surgical procedures.

To the best of our knowledge, except for the
report by Schlachta et al,20 there have been no
reports regarding the oncologic outcome of patients
with transverse colon cancer laparoscopically treat-
ed. In our minilaparotomy series, the disease-free
survival rate was almost identical between patients
with transverse colon cancer and those with sigmoid
colon cancer. We need additional cases and longer
follow-up to draw firm conclusions on the oncologic
outcome of the minilaparotomy approach to trans-

Fig. 2 The cumulative disease-free survival curves in patients

with transverse colon cancer (TC group, n 5 21) and those with

sigmoid colon cancer (SC group, n 5 81).
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verse colon cancer, since this study includes a
population with a relatively short-term follow-up
and the number of cases of transverse colon cancer
is very small.

The laparoscopically assisted approach to onco-
logic resection of the transverse colon is challenging
and requires advanced skills. The safety of laparo-
scopic lymph node dissection around the middle
colic vessels has not been established in general
clinical practice, although some laparoscopic ex-
perts24–26 have proposed useful techniques to
identify middle colic vessels or to perform lymph
node dissection around the middle colic vessels
laparoscopically. Innovation of laparoscopic instru-
ments and improved skills of laparoscopic surgeons
will expand the indication of laparoscopically
assisted resection of transverse colon cancer in the
future. Nonetheless, because of the lack of data from
prospective randomized trials and low occurrence
(about 10%)27–30 of transverse colon cancer among
all colorectal cancers, it will take some time to
confirm the significance of laparoscopically assisted
resection of transverse colon cancer in terms of the
feasibility, safety, and oncologic outcomes.

This was not a comparative study between the
minilaparotomy approach and the laparoscopically
assisted approach in the treatment of transverse colon
cancer. However, the minilaparotomy approach to
colon cancer has been reported to have a minimally
invasive nature identical to that of the laparoscopi-
cally assisted approach.10 In addition, compared with
conventional open surgery, the minilaparotomy ap-
proach to colon cancer has been shown to be less
invasive in terms of postoperative recovery and
various laboratory parameters.31–33 Furthermore, the
minilaparotomy approach to transverse colon cancer
does not require special skills or a high cost as in the
laparoscopic approach. We do not propose any
restriction to the expansion of the laparoscopically
assisted approach; however, the minilaparotomy
approach should continue to be used as an alternative
to the laparoscopically assisted approach for the
resection of transverse colon cancer even in the future,
depending on surgeons’ preference and patients’
choice. The minilaparotomy and laparoscopically
assisted approaches may warrant further comparative
investigations, in terms of feasibility, safety, cost, and
oncologic outcome.
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