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5. The lesser omentum is opened and the suprapyloric lymph nodes are dissected
after the right gastric artery and vein are divided between clips.

6. The stomach is fully mobilized, and the left gastric artery and vein are divided
using clips and ligatures (Fig. 6).

7. The left cardiac and superior gastric lymph nodes are dissected down to the distal
portion of the stomach (Fig. 7).

8. A 5-cm-long upper midskin incision is made just below the xiphoid, and the
mobilized stomach is pulled out through this minilaparotomy wound. The distal
two-thirds of the stomach is resected using staplers (Fig. 8).

9. The perigastric lymph nodes are completely dissected along with the distal por-
tion of the stomach.

10. Billroth I gastroduodenostomy is carried out through the minilaparotomy wound,
with the same handsewn technique as used for conventional open surgery
(Fig. 9).

Other Types of Laparoscopic Gastrectomy

Given the tools available today, laparoscopic proximal and total gastrectomies are still
challenging [25-28]. In both these procedures, esophageal anastomosis is performed
laparoscopically [26]. Even with the use of a circular stapler, however, this part of the
surgery is technically complicated. The totally laparoscopic approach may become
easier with the development of improved staplers for transoral application. Hand-
assisted laparoscopy, using one of the currently available devices, may simplify the
performance of these highly complex procedures. More recently, to preserve the func-
tion of the gastric remnant after gastrectomy, some surgeons have performed a
laparoscopic pylorus-preserving gastrectomy without injuring vegal nerves such as
the pyloric or hepatic branch [10].

Short-Term Outcome

Several case-controlled studies have evaluated the short-term outcome of laparo-
scopic surgery for early gastric carcinoma. The advantages of laparoscopic gastric
resection compared with open gastric resection are summarized in Table 1. Prospec-
tive and retrospective analyses by a single institution showed bowel function
recovery between 1 and 3 days after laparoscopic gastric resection. In several case-
controlled studies, bowel function recovered significantly faster after laparoscopic
gastrectomy than after open gastrectomy. In addition, patient quality of life has been
assessed by several studies, focusing mainly on postoperative pain and analgesic
requirements. In several studies, pain after laparoscopic surgery was also significantly
less than that after open surgery [2,5,6].

Other short-term advantages of the laparoscopic procedures were demonstrated by
a randomized trial at a single institution, which revealed better postoperative pul-
monary function in 14 patients who underwent LADG compared to 14 patients who
underwent open distal gastrectomy [29]. Patients after laparoscopic surgery had a sig-
nificantly faster recovery in forced respiratory volume per second and in forced vital
capacity.

Regarding the cost, a case-controlled study showed that LADG is less expensive than
conventional open gastrectomy (total hospital charge, ¥1336 x 10° vs. ¥1411 x 10°)
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TaBLE 1. Short-term benefits of laparoscopic gastrectomy
compared with open gastrectomy

Clinical course after operation:
Less blood loss
Reduced analgesic request
Earlier first eating
Earlier first flatus
Earlier first walking
Earlier hospital discharge
Lower hospital cost
Better cosmesis
Pulmonary function
Better forced capacity at post operative day (POD) 3
Better forced expiratory volume in 1 at POD 3
Inflammation
Lower peak of number of white blood cells (WBC)
Lower peak of C-reactive protein (CRP)
Lower peak of inter leukin (IL-6)

because both the postoperative recovery period and the hospital stay are shorter (16.1
vs. 20.5 days) [30]. However, Rosin et al. noted problems with LADG, including the
complexity of the procedure and long operating time [31].

Follow-Up Evaluation

With regard to operative curability, the surgical margins and the number of dissected
lymph nodes in laparoscopic gastrectomy are equivalent to those in conventional open
gastrectomy. Table 2 lists several noncomparative or comparative studies of short-
term follow-up evaluation of laparoscopic gastrectomy [4,27,29,32-35]. However, the
issues regarding the recurrence rates and the long-term survival rate remain unclear.
Most retrospective published studies were composed of a small number of patients
and showed short-term follow-up. In addition, no long-term results have been
recorded after laparoscopic gastrectomy. In the near future, a multicenter randomized
controlled trial is needed to confirm the advantages in the long-term outcome of
laparoscopic gastric resection for early gastric carcinoma.

Morbidity Related to Laparoscopic Gastric Resection

A survey conducted by the Japan Society for Endoscopic Surgery showed the inci-
dences of intraoperative and postoperative complications to be 2.1% and 4.6%
after LWR and 4.2% and 6.5% after IGWR, respectively [36]. The major intraopera-
tive and postoperative complications are bleeding and gastric dysemptying, respec-
tively, for both LWR and IGMR. After LADG, the incidences of intraoperative and
postoperative complications are 1.4% and 9.7%, respectively. The major intraopera-
tive complication after LADG is bleeding and the major postoperative complications
are gastric dysemptying, anastomotic leakage, and wound infection. Recently, a ran-
domized controlled trial of a small number of cases demonstrated no significant dif-
ference in the incidence of complications, such as anastomotic leakage, anastomotic
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stenosis, bleeding, and wound infection, between an LADG group and a conventional
open gastrectomy group [29]. However, laparoscopic gastric resection for gastric car-
cinoma is still under development. Under laparoscopic surgery, some adverse events
occur that are technically associated with laparoscopic gastrectomy.

Bleeding

Bleeding related to lymph node dissection is the most frequent complication during
laparoscopic gastrectomy. It is important to recognize the anatomy as seen in a
limited, two-dimensional monitor and to maintain a perspective that allows the pre-
vention of accidental bleeding.

Injury of the Gastrointestinal Tract .

When the walls of the stomach, transverse colon, or duodenum are strongly grasped
by forceps to extend them, they can be accidentally injured. If these injuries happen,
they should be repaired carefully by an intraabdominal suturing technique or auto-
matic suturing.

Injury of Solid Organs

When the lymph node is dissected superior to the pancreas, parenchyma of the pan-
creas can be injured accidentally by forceps or by an ultrasonically activated device.
The liver and spleen also can be injured when they are strongly retracted. All proce-
dures should be done gently and carefully under laparoscopic surgery because of the
limited operative view and the mobility of each instrument.

Port Site Metastasis

The issues of port site metastasis are still unresolved. Therefore, a understanding
of physiology and the development of correct measures are needed to prevent it.
Although recent papers in a clinical setting have demonstrated that laparoscopic
colectomy in patients with advanced colorectal cancer has a long-term survival rate
equivalent to that of open surgery and does not increase port site metastases [37-39],
it is dangerous to apply these results for colorectal cancer to advanced gastric carci-
noma. The few reported cases regarding port site metastasis in gastric carcinoma were
all related to advanced tumors or diffuse carcinomatosis [33]. The presence of serosal
penetration may be associated with this phenomenon.

Conclusion

Laparoscopic surgery for gastric carcinoma has been shown to be potentially supe-
rior to traditional laparotomy with regard to short-term benefits. The technique seems
safe and capable of fulfilling oncological criteria for cancer surgery. However, ques-
tions regarding recurrence rates and long-term survival have not yet been satisfacto-
rily answered. Further follow-up and a review of large, multicenter randomized trials
are needed before widespread acceptance of the technique can be recommended.
Finally, surgeons with sufficient expertise and ongoing peer-reviewed data collection
may currently offer this therapy to appropriately selected patients.
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Color Plates

Fic. 1. Local wedge resection (LWR) by the
lesion-lifting method

(IGMR)

F1G. 3. Placement of four
cannulas
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F1a. 4. Dissection of the greater
omentum and gastrocolic liga-
ment outside the epigastric
arcade

Fig. 5. Cutting the right gas-
troepiploic vessels

FiG. 6. Cutting the left gastric
vessels
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FiG. 7. Dissection of the left
cardiac and superior gastric
lymph nodes

FiGc. 8. Resection of the distal
two-thirds of the stomach
through a2  minilaparotomy
wound

F1G. 9. Anastomosis by Billroth
I method
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Abstract

Background. Liver metastasis is an important prognostic
factor in advanced colorectal cancer. Several studies
have demonstrated that carbon dioxide (CO,) pneu-
moperitonem enhances liver metastasis in an animal
model. In the present study, we used scanning electron
microscopy (SEM) to investigate morphological changes
in hepatic vascular endothelium after CO, pneumo-
peritoneum in a murine model.

Methods: Thirty-three male BALB/c mice were ran-
domized to undergo pneumoperitoneum (CO,, air, or
helium ), open laparotomy, and anesthesia alone. After
each procedure, the animals’ livers were excised at days
0, 1, and 3 and examined by SEM.

Results: In the CO; pneumoperitoneum group, we ob-
served rough surface and derangement of the hepatic
vascular endothelial cells and intercellular clefts on day
1. In the other groups, no major morphologic changes
were observed at any time.

Conclusions: Hepatic vascular endothelium changes
after CO, pneumoperitoneum. Such characteristic
changes may play an important role in establishing liver
metastasis after CO, pneumoperitoneum.

Key words: Laparoscopic surgery — Pneumoperitone-
um — Carbon dioxide — Murine model — Scanning
electron microscopy — Colorectal cancer — Liver
metastasis

«

Laparoscopic surgery yields favorable short-term clini-
cal outcomes in the management of colorectal malig-
nancies. As a less invasive alternative to open surgery, it
has been shown to be technically feasible and to improve
patient comfort. There have been few reports, however,
on long-term outcomes.

Correspondence to: K. lzumi

Liver metastasis is the most important prognostic
factor in advanced colorectal cancer. Therefore, the ef-
fects of pneumoperitoneum on liver metastasis of colo-
rectal cancer have been a matter of cancer. Several
experimental studies have shown that carbon dioxide
(CO,) pneumoperitoneum enhances liver metastasis [4-
7]. Carbon dioxide pneumoperitoneum causes a de-
crease in portal blood flow [13, 18, 19] and provides
favorable conditions for the adherence of free tumor
cells, which can then spread into the portal system, to
the hepatic vascular endothelium. However, it is uncer-
tain whether morphological changes occur in the hepatic
vascular endothelium after surgical procedures such as
the CO; pneumoperitoneum or open laparotomy.

In the present study, we used a murine pneumo-
peritoneum model to investigate morphological changes
in hepatic vascular endothelium by scanning electron
microscopy (SEM).

Materials and methods

Animals

Thirty-three male BALB/c mice weighting 20-24 g and aged 6-8 weeks
were used in this study. All animals were kept under standard labo-
ratory conditions (temperature, 20-24°C; relative humidity, 50-60%;
12 h light/dark cycles) and given a standard laboratory diet with free
access to water and food. All experiments were performed under the
guidelines for animal experimentation of the Oita University Faculty
of Medicine.

Procedures

All surgical procedures were performed under general anesthesia in-
duced by diethyl ether inhalation. Thirty-three BALB/c mice were
divided into three operative groups; pneumoperitoneum, laparotomy,
and anesthesia only (controf).

In the pneumoperitoneum group, nine mice underwent CO,
pneumoperitoneum at 8-10 mmHg for 60 min and were killed after
eitherOh (n = 3),24h (rn = 3),0r 72h (n = 3). In addition, six mice
received an air or helium (n = 3 each) pneumoperitoneum at 8-10
mmHg for 60 min and were killed after 24 h. The procedure for
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establishing the pneumoperitoneum has been described previously [16].
A 22-gauge intravenous cannula was inserted into the left lower
quadrant and used as an insufflation needle. A 20-gauge intravenous
cannula was inserted into the right lower quadrant and used to mea-
sure intraperitoneal pressure. A disposable syringe was used to inject
the gas. A syringe pump was used to maintain continuous insufflation,
and intraperitoneal pressure was measured as the distance between the
right and left water levels in the U-shaped tube.

In the laparotomy group (1 = 9), a 3-cm abdominal midline
incision was made, and the laparotomy conditions were maintained for
60 min. The mice were killled after either Oh (n = 3),24h (# = 3), or
72h (n = 3).

The control group (z = 9) underwent only diethyl ether anes-
thesia for 60 min. The mice were killed after either 0 h (n = 3),24 h
(n= 3),or72h{n = 3).

After each procedure, the left lobe of the murine liver was excised,
and four samples from each liver were prepared for examination with
an SEM. These samples were put into fixative solution composed of
2% formaldehyde and 2.5% glutaraldehyde in 0.05 M cacodylate buffer
solution. They were then placed into 1% osmium tetroxide for 60 min,
dehydrated stepwise in alcohol, and dried by mens of a critical points
apparatus. The dried specimens were mounted on aluminium stubs,
spatter-coated with gold, and examined with an SEM (Hitachi S800,
Ibaragi, Japan). Photographs of the five areas selected at random in
each sample were analyzed.

None of the animals died at any time during this experiment.

Analysis

Following the same procedure used by Suematsu et al. [17], the photo-
graphs were evaluated by five independent observers (one histologist,
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Fig. 1. Hepatic vascular
endothelium of unireated mice. a
Original magnification, x500. The
bar represénts 60 pm. b Original
magnification, x2,000. The bar
represents 15 pm.

Fig. 2. In the CO,
pneumoperitoneum group, there
were marked changes in the hepatic
vascular endothelium. Dilatation of
intercellular clefts, irregular
arrangement of endothelial cells, and
a rough surface were observed.
Original magnification, x2,000. The
bar represents 15 pm. a Immediately
after CO, pneumoperitoneum. b
Day 1. ¢ Day 3.

one pathologist, and three surgeons) who were not informed of the
procedures used to quantify the results. The following characteristics of
the hepatic vascular endothelium were observed: (a) dilatation of inter-
cellular clefts, (b) derangement of the endothelial cells, and (c) a rough
surface. We then compared these characteristics with those of normal
hepatic vascular endothelium of untreated mice and graded the changes
as none or slight (<), moderate (+), or marked (+ +).If over half of the
observers were in agreement, the results were adopted. In cases where the
observers disagreed about the results, the lower grade was adopted.

Results

Figure 1 shows the normal hepatic vascular endothelivn
of untreated mice. Normal liver endothelium is charac-
terized by a smooth surface, a regular arrangement of
the endothelial cells that corresponds with the direction
of the blood flow, and no intercellular clefts. In the CO,
pneumopetitoneum group (Fig. 2), we observed both
derangement of the hepatic vascular endothelial cells
and intercellular clefts on day 1. These changes were
recognized immediately after creation of the CO,
pneumoperitoneum and persisted 3 days. However, in
the air pneumoperitoneum group, the changes were not
as marked on day 1 (Fig. 3a). Also, on day 1 after he-
lium pneumoperitoneum, the changes were unremark-
able (Fig. 3b). There were also no remarkable changes at
any time in the control group or the laparotomy group
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(Figs. 4 and 5). In the laparotomy group, only the rough
surface of endothelium was observed on day 3, but this
change was slight as compared with the CO, pneumo-
peritoneum group.

Table 1 summarizes the morphological changes in
each group. There were no wide disparities among the
five observers in grading the results.

Discussion

Laparoscopic surgery has been adopted for colorectal
cancer because it is less invasive and yields a better cos-

Fig. 3. In both the air (2) and helium (b)
pneumoperitoneum groups, changes to
the hepatic vascular endothelium were
slight as compared with the CO,
pneumoperitoneum group on day 1.
Original magnification, x2,000. The bar
represents 15 pm.

Fig. 4. In the control group, there
were only minimal changes to the
hepatic vascular endothelium.
Original magnification, x2,000. a
Immediately after ether anesthesia. b
Day 1. ¢ Day 3. The bar represents
15 pm.

Fig. 5. In the laparotomy group,
thére were only minimal changes to
the hepatic vascular endothelium.
Original magnification, x2,000. a
Immediately after laparotomy. b
Day 1. ¢ Day 3. The bar represents
15 pm.

metic result. However, the effects of the pneumoperito-
neum on liver metastasis, which is the most important
prognostic factor for colorectal cancer, remain unclear. In
the present study, we used SEM to investigated the mor-
phologic changes to hepatic vascular endothelial cells that
occur after CO, pneumoperitoneum. Other studies have
used SEM to investigate morphological changes to the
peritoneum after CO, pneumoperitoneum [17, 20}, but
this is the first study to clarify changes to the hepatic
vascular endotheliem after CO, pneumoperitoneum.
The first step in liver metastasis is the adherence of
tumor cells to the hepatic vascular endothelium. Thus,
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Table 1. Summary of morphological changes of hepatic vascular endothelium after carbon dioxide (CO,), helium, or air pneumoperitoneum,

laparotomy, or anesthesia alone

Dilatation of

intercellular clefts

Irregular arrangement

Rough
of endothelial cells

surface

Immediately after each procedure
CO, -
Laparotomy -
Anesthesia -

24 h after each procedure :
CO, + 4+
Air -
Helivm -
Laparotomy -
Anesthesia -

72 h after each procedure
CO, S+
Laparotomy -
Anesthesia ) -

!
b+ o+

[
++

-, none or slight; +, moderate; + +, marked

injury to the hepatic vascular endothelium may be
associated with an increase in the incidence of liver
metastasis. In hepatic ischemia-reperfusion injury, the
damage to the ischemic lobe creates a favorable condi-
tion for liver metastasis or intrahepatic tumor growth
[2], and the expression of adhesion molecules promotes
the establishment of liver metastasis.

Several studies have previously shown that the in-
traabdominal insufflation of CO, causes a marked and
rapid decrease (35% to 84%) in portal blood flow [8, 12,
14]. This reduction correlates with the degree of intra-
abdominal pressure, and may be caused by either
mechanical compression of the thin-walled portal vein
or hypercapnia-induced vasoconstriction; by contrast,
the hepatic arterial flow appears to be less compromised.
In this study, intraabdominal pressure was kept at §-10
mmHg after insuffiation in the pneumoperitoneum
group. This high level of intraabdominal pressure must
influence portal blood flow, and it may serve to induce
hepatic ischemia after creation of the pneumoperitone-
um.

In the CO, pneumoperitoneum group, we observed
distinct morphological changes to the hepatic vascular
endothelium, including (a) dilatation of intercellular
clefts, (b) irregular arrangement of the endothelial
cells, and (c) a rough surface. On day 1 after CO,
pneumoperitoneum, these changes were remarkable.
However, on day 1 after air and helium pneumoperito-
neum, the changes to the hepatic vascular endothelium
were comparatively slight. Our results suggest that these
morphological changes are caused not only by .the
reduction in portal blood flow induced by intraabdom-
inal high pressure but also by the CO, itself.

Shuto et al. [15] have shown that metabolic acidosis
occurs after both helium and CO, pneumoperitoneum,
but hypercapnia occurs only after CO, pneumoperito-
neum. Furthermore, several studies have shown that
whereas helium pneumoperitoneum does not cause ei-
ther hypercapnia or acidic changes, CO, pneumoperi-
toneum induces both hypercapnia and acidosis[1, 3, 9-
11]. Therefore, morphological changes to the hepatic

-vascular endothelium may be a result of a combination

of CO, absorption and the hepatic ischemia induced by
the CO, pneumoperitoneum.

In conclusion, morphological changes to the hepatic
vascular endothelium occur after CO, pneumoperito-
neum. Clinical studies are needed to investigate whether
these changes are associated with the enhancement of
liver metastasis after laparoscopic colorectal surgery.
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A randomized controlled frial was started in Japan to evaluate whether laparoscopic surgery is
the optimal treatment for colorectal cancer. Patients with T3 or deeper carcinoma in the colo-
rectum without transverse and descending colons are pre-operatively randomized to either open
or laparoscopic colorectal resection. Surgeons in 24 specialized institutions will recruit 818
patients. The primary end-pointis overall survival. Secondary end-points are relapse-free survival,
short-term clinical outcome, adverse events, the proportion of conversion from laparoscopic
surgery to open surgery, and the proportion of completion of laparoscopic surgery.

Key words: colorectal cancer — laparoscopic surgery — randomized controlled trial

INTRODUCTION

The benefits of laparoscopic surgery (LAP) in comparison with
open surgery (OPEN) have been suggested with respect to
decreased morbidity, decreased pain, faster recovery and
shorter hospital stay (1-4). However, the long-term survival
of LAP for colorectal cancer is still unclear, especially for
advanced colorectal cancer requiring extended lymphadenec-
tomy. Thus, we designed a study which investigates whether
LAP is suitable for advanced colorectal cancer with respect to
survival and post-operative morbidity. The Clinical Trial
Review Committee of the Japan Clinical Oncology Group
(JCOG) approved the protocol in September 2004, and the
study was activated in October 2004.

PROTOCOL DIGEST OF THE JCOG 0404
PURPOSE

To evaluate LAP in coxrif)arison with OPEN for T3 and T4
colorectal cancer.

Seigo Kitano, study chair; Masafumi Inomata, study coordinator;

Akihiro Sato, protocol coordinator; Kenichi Yoshimura, study statistician;
Yoshihiro Moriya, group chair )
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Hasama-machi, Oita, 879-5593, Japan. E-mail: colonrct@med.oita-u.ac.jp

STUDY SETTING

A multi-institutional (24 specialized centers), randomized
controlled trial. '

RESOURCES

Health and Labour Sciences Research Grants for Clinical
Research for Evidenced Based Medicine, Clinical Cancer
Research and Grants-in-Aid for Cancer Research (14S-4,
178-5), from the Ministry of Health, Labour and Welfare,
Japan.

END-POINTS

The primary end-point is overall survival. Secondary end-
points are relapse-free survival, short-term clinical outcomes,
adverse events, the proportion of conversion from LAP to
OPEN and the proportion of completion of LAP. All LAP
cases which require skin incision >8 cm are counted as a
conversion to OPEN, except for those in which retrieval of
the resected specimen alone requires this length of incision.
The completion of LAP is defined as completion of the cur-
ative operation without conversion to OPEN. The short-term
clinical outcomes are proportion of use of analgesics, duration
from operation to flatus, highest body temperature during hos-
pitalization and highest body temperature during the 3 days
after the operation.

© 2005 Foundation for Promotion of Cancer Research
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ELIGIBILITY CRITERIA
Tumors are staged according to the TNM classification system.

Inclusion criteria. For inclusion in the study, patients must
fulfill the following requirements pre-operatively: (i) histo-
~ logically proven colorectal carcinoma; (ii} tumor located in
the cecum, ascending colon, sigmoid colon or rectosigmoid
colon; (iii) T3 or deeper lesion without involvement of other
organs; (iv) without multiple lesions other than carcinoma
in situ; (v) cancer classified as NO-2 and MO, according to
the TNM classification system; (vi) tumor size <8 cm; (vii) no
bowel obstruction; (viii) age =20 and <75 years; (ix) sufficient
organ function; (x) no history of gastrointestinal surgery;
(xi) no history of chemotherapy or radiotherapy; and
(xii) provide written informed consent. :

Exclusion criteria. Exclusion criteria are as follows: (i) syn-
chronous or metachronous (within 5 years) malignancy other
than carcinoma in situ; (ii) severe pulmonary emphysema,
interstitial pneumonitis or ischemic heart disease; (iii) pregnant
or lactating women; (iv) severe mental disease; and (v) con-
tinuous systemic steroid therapy.

RANDOMIZATION

By telephone or fax to the JCOG Data Center after confirma-
tion of the inclusion/exclusion criteria, the patients are
randomized by the minimization method of balancing the
arm according to the location of tumor and institution.

QUALITY CONTROL OF SURGERY

To control the quality of the operation, we limit the operator to
accredited surgeons and perform central review of the surgical

procedure by photograph in all patients and by videotape in

arbitrarily selected patients in both the LAP and OPEN arms.
All operations are done or directly supervised by certified
surgeons. Surgeons who have experience of at least 30 cases
of open surgery in the OPEN arm, and experience of at least
30 case of both open and laparoscopic surgeries in the LAP
arm are certified by the study chair.

TREATMENT METHOD

In both arms, resection of the colon or rectum with D3
lymphadenectomy is performed according to the Japanese
Classification of Colorectal Carcinoma (5). In the LAP arm,
pneumoperitoneal and intracorporeal approaches are used to
explore the abdomen, mobilize the colon, identify critical
structures and ligate the vascular pedicle. Mobilization of
the colon and identification of critical structures are performed
by the pneumoperitoneal approach only. Resection of the
colon, ligation of the vascular pedicle and reconstruction
are performed by the pneumoperitoneal approach or the
intracorporeal approach via a small incision (<8 cm).
Hand-assisted laparoscopic surgery is permitted, but sliding
window and moving window methods are not permitted.

ADDITIONAL TREATMENT

In the case of pathological stage I colorectal carcinoma, three
cycles of adjuvant chemotherapy with fluorouracil (500 mg/m?
by bolus infusion on days 1, 8, 15, 22, 39 and 36) and
I-leucovorin (250 mg/m? by 2 h drip infusion on days 1, 8,
15, 22, 39 and 36) are administered.

FoLLow-up

Patients are observed by their surgeon every 4 months for the
first 2 years and then every 6 months for 3 years after opera-
tion. Blood tests, abdominal computed tomography and plain
chest X-ray are carried out at each visit.

STUDY DESIGN AND STATISTICAL METHOD

This trial is designed to evaluate the non-inferiority of LAP to
standard OPEN in terms of overall survival. If the overall
survival is equivalent, LAP will be the preferred treatment.
The null hypothesis to be tested is that the hazard ratio for the
primary end-point with the LAP technique, as compared with
the OPEN technique, was 1.366. The planned sample size is
818, 409 cases per arm, with 5 years of follow-up after 3 years .
of accrual. This provides 80% power to.reject the null hypo-
thesis when the survival is equivalent. This calculation
assumed that there was a 5-year survival of 75% among
patients treated with the OPEN technique.

INTERIM ANALYSIS AND MONITORING

Interim analysis is planned to take place twice, taking multi-
plicity into account by the Lan-Demets method with O’Brien
and Fleming type boundaries. The Data and Safety Monitoring
Committee (DSMC) of the JCOG will independently review
the interim analysis report and consider stopping the trial early.
In-house interim monitoring will be performed by the Data
Center to ensure data submission and study progress. The
monitoring reports will be submitted to and reviewed by the
CCSG every 6 months. '

PARTICIPATING INSTITUTIONS (FROM NORTH TO SoutH)

Jichi Medical School Omiya Medical Center, National
Cancer Center Hospital East, Juntendo University Urayasu
Hospital, Toho University School of Medicine Sakura
Hospital, National Cancer Center Hospital, Kyorin Univer-
sity School of Medicine, Keio University Hospital, Tokyo
Medical and Dental University, Toranomon Hospital, Toho
University School of Medicine Ohashi Hospital, Kitasato
University East Hospital, Teikyo University school of
Medicine Mizonokuchi Hospital, Ishikawa Prefectural
Central Hospital, Showa University Northern Yokohama
Hospital, Nagano Municipal Hospital, Shizucka Cancer
Center, Fujita Health University, Osaka University Graduate
School of Medicine Faculty of Medicine, Osaka City General
Hospital, Osaka Medical College, Hiroshima University

— 116 —



Faculfy of Medicine, Shikoku Cancer Center, Kurume 2.
University School of Medicine, Oita University Faculty of
Medicine. 3

Refeiences 4,

1. Lacy AM, Garcia-Valdecasas IC, Delgado S, Castells A, Taura P,
Pique IM, et al. Laparoscopy-assisted colectomy versus open colectomy 5.
for treatment of non-metastatic colon cancer: a randomized trial. Lancet
2002;359:2224-9.

— 117 —

Jpn J Clin Oncol 2005,35(8) 477

Leung KL, Kwok SP, Lam SC, Lee JF, Yiu RY, Ng SS, et al. Laparoscopic
resection of rectosigmoid colon carcinoma: prospective randomized trial.
Lancet 2004,363:1187-92.

. Clinical Outcomes of Surgical Therapy Study Group. A comparison of

laparoscopically assisted and open colectomy for colon cancer. N Engl J
Med 2004;350:2050-9.

Abrabam NS, Young JM, Solomon MJ. Meta-analysis of short-term
outcomes after laparoscopic resection for colorectal cancer. Br J Surg
2004;91:1111-24.

Japanese Saciety for Cancer of the Colon and Recturn. General Rules for
Clinical and Pathological Studies on Cancer of the Colon, Rectum and Anus,
6th edn, 1998 (in Japanese).



