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Abstract

There are three procedures for the management of early
gastric cancer (EGC): laparoscopic wedge resection
{LWR), intragastric mucosatl resection (IGMR), and lapa-
roscopic gastrectomy. LWR or IGMR can be applied to
treat EGC without the risk of lymph node metastasis.
However, owing to the recent technical advances in en-
doscopic mucosal resection for EGC, the use of laparo-
scopic local resection for these lesions has gradually de-
creased. On the other hand, laparoscopic gastrectomy
with lymph node dissection, such as laparoscopy-assist-
ed distal gastrectomy, is widely accepted for the treat-
ment of EGC with the risk of lymph node metastasis. To
establish the acceptability of laparoscopic gastrectomy
with D2 lymph node dissection against advanced gastric
cancers, safe techniques and new instruments must be
developed. The following advantages of laparoscopic
surgery for the treatment of gastric cancer have been
well demonstrated: clinical course after operation, pul-
monary function, immune response. In the future, lapa-

roscopic surgeons have to design and implement educa-
tion and training systems for standard laparoscopic
procedures, evaluate clinical outcomes by multicentric
randomized control trial 'studies, and clarify the onco-
logical aspects of laparoscopic surgery in basic studies.

Copyright © 2005 S. Karger AG, Basel

Introduction

Gastric cancer has been one of the most common
causes of cancer death in the world. Recently, the detec-
tion of early gastric cancer (EGC) has been increasing
and new treatment strategies for gastric cancer have been
developed. The 5-year survival rate of patients with EGC
who underwent surgical treatment has reached 90% or
more in Japan [1-3]. On the basis of the low incidence
of node involvement in most EGC patients, current sur-
gical trends for EGC have shifted from surgery with ex-
tended tymph node dissection to minimally invasive sur-
gery, thereby providing a better postoperative quality of
life. !

Laparoscopic surgery has become popular as a mini-
mally invasive procedure. The following advantages of

laparoscopic surgery for the treatment of gastrointesti-
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nal disease including EGC have been well demonstrat-
ed: clinical course after operation, pulmonary function,
immune response [4-7]. For the management of pa-
tients with EGC, laparoscopic gastrectomy has been
widely accepted in Japan. Recently, the use of laparo-
scopic gastrectomy for advanced gastric cancer has beén
attempted. In this article, the authors review the litera-
ture on the indications, techniques, outcomes, and fu-
ture perspective of laparoscopic gastrectomy for gastric
cancer.

Early Gastric Cancer

Incidence of Lymph Node Metastasis
The most important factor influencing the survival of
patients with EGC is the status of lymph node metastasis
" [8~11]. The incidences of lymph node metastasis in large
series of EGCrange from 1 to 3% for tumors confined to
the mucosa [10, 12, 13] and from 11 to 20% for tumors
invading the submucosa [ 12-14]. Lymph node metastasis
is rare in patients with mucosal cancer, and is restricted
mostly to the perigastric nodes in patients with node-pos-
itive EGC [12, 13, 15-17].

Endoscopic Mucosal Resection for Early Gastric

Cancer .

Although endoscopic mucosal resection (EMR) is a
useful procedure for EGC without a risk of lymph node

metastasis, a successful EMR requires the en bloc resec-

tion of the EGC. The Japanese Gastric Cancer Associa-
tion issued the first version of its gastric cancer treatment
guidelines in 2001. These guidelines indicate EMR for
intestinal-type mucosal cancers that lack ulcerative find-
ings and that are <2 cm in diameter, regardless of tumor
morphology [18]. Recently, several new devices for endo-
scopic submucosal dissection (ESD) have been devel-
oped, such as an insulation-tipped diathermic knife [19],
a hook knife [20], a flex knife [21], and a triangle-tipped
knife [22]. ESD enables us to completely remove a large
lesion as a single fragment. However, as the frequency of
complications during ESD is reported to be relatively
higher than conventional EMR [19], endoscopists should
obtain the skills needed to carry out ESD safely. When
ESD is safely and commonly performed, all intestinal-
type mucosal cancers without ulcerative findings will be
indicated for ESD.

114 Dig Dis 2005;23:113~118

Laparoscopic Gastrectomy for Early Gastric Cancer

Current Trends in Laparoscopic Gastrectomy

There are three procedures for the management of
EGC: (1) laparoscopic wedge resection (LWR) [23, 24],
(2) intragastric mucosal resection (IGMR) [25], and (3)
laparoscopic gastrectomy (totally laparoscopic, laparos-
copy-assisted, and hand-assisted). Since our first experi-
ence doing laparoscopy-assisted distal gastrectomy
(LADG) by a Billroth I reconstruction for a patient with
EGC in 1991 [26], a national survey conducted by the
Japan Society of Endoscopic Surgery (JSES) showed in-
creasing use of laparoscopic procedures for EGC in Ja-
pan. During the period from 1991 to 2004, 7,827 patients
underwent laparoscopic surgery for gastric cancer [27].
Along with the societal recognition of the significance of
minimally invasive surgery for EGC, the popularity of
LADG with lymph node dissection has increased rapidly,
and this procedure now accounts for about 83% of all -
laparoscopic surgeries for gastric cancer in Japan. LADG
was reported to have several advantages over open sur-
gery, including earlier récovery and better patient’s qual-
ity of life [4-7].

Several recent studies have evaluated the validity of
the sentinel node (SN) concept for the treatment of gastric
cancer as well as malignant melanoma or breast cancer
[28-31]. Now, two major, well-designed, large-scale clin-
ical trials to clarify the validity of the SN concept for gas-
tric cancer have been conducted by two Japanese groups:
the Japan Clinical Oncology Group and the Japan Society
of Sentinel Node Navigation Surgery. Although laparo-
scopic detection and sampling for SNs of gastric cancer
is believed to be more technically difficult than open sur-
gery [28], the SN navigation concepts must contribute to
the choice of surgical treatments for EGC, including EMR
and laparoscopic surgery.

Indication of Laparoscopic Gastrectomy for Early -
- .Gastric Cancer

Most early cancers are located only in the gastric wall,
and local resection of the gastric wall is adequate for com-
plete clearance. Theoretically, laparoscopic local resec--
tion, such as LWR or IGMR, can be applied to treat EGC
without the risk of lymph node metastasis. However, ow-
ing to the recent technical advances in EMR for EGC, the
use of laparoscopic local resection for these lesions has
gradually decreased. On the other hand, laparoscopic gas-
trectomy with lymph node dissection, such as LADG, has
been widely accepted to treat EGC with the risk of lymph
node metastasis [32].
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Since it is difficult to diagnose lymph node metastasis
preoperatively, the risk for'it is estimated by the tumor
size, the depth of cancer invasion, the presence of ulcer-
ation, and the histological type. On the baSis of patho-
logical findings in a large number of surgically resected
specimens, the Japanese Gastric Cancer Association
guidelines recommend the following optimal lymph node
dissection levels for EGC: D1+a (perigastric lymph node
dissection) for mucosal cancer, for which EMR is not in-
dicated and for histologically differentiated submucosal
cancer of <1.5 cm in diameter; D1+f for preoperatively
diagnosed submucosal cancer without lymph node me-
tastasis (NO), for which D1+« is not indicated, and for
early cancer <2.0 cm in diameter with only perigastric
lymph node metastasis (N1); D2 for early cancer >2.0'cm
in diameter, with lymph node positive. According to
these guidelines, lymph node dissection is performed in
LADG. ‘

Surgical Techniques of LADG ,

The techniques of LADG are described below [26].
The essentials for LADG with D1+o lymph node dissec-
tion for gastric cancer are as follows: (1) Under general
anesthesia, a 10-mm Hg pneumoperitoneum is created
and a laparoscope is inserted through the subumbilical
incision. (2) Four cannulas for grasping and dissecting
instruments are placed in the upper abdomen. (3) The
greater omentum and gastrocolic ligament are dissected
laparoscopically -outside the epigastric arcade. (4) The
right gastroepiploic vessels are cut to facilitate dissection
of the lymph nodes at the subpyloric portion. (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 mobi-
lized, and the left gastric artery and vein are divided using
clips. (7) The left cardiac and superior gastric lymph
nodes are dissected down to the distal portion of the stom-
ach. (8) A 5-cm long upper laparotomy 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. (9) Bill-
roth I gastroduodenostomy is carried out through the
minilaparotomy wound, with the same handsewn tech-
nique as used for conventional open surgery.

Comparison of Short-Term Qutcome between

LADG and Conventional Open Gastrectomy for

EGC

Several studies about the short-term outcome of
LADG for EGC have been reported. With regard to op-

Laparoscopic Gastrectomy for Cancer

erative findings, several studies have demonstrated a
longer operation time and lower blood loss for LADG

-than for open distal gastrectomy (ODG) [33]. But, the

learning curves of surgical teams suggested that training
reduced the operation time for LADG [5, 34].

‘There have been several comparative studies of surgi-
cal morbidity between LADG and ODG. Most of those
studies demonstrated the same or lower incidence of com-
plications associated with LADG as with ODG [5, 33,
34]. According to the JSES survey, the morbidity and
mortality associated.with LADG were 9.7 and 0%, re-
spectively. These results suggest that LADG is a safe pro-
cedure. Even in obese patients, morbidity and length of
hospital stay were not increased, although LADG re- -
quired a longer operating time for obese patients than for
non-obese patients [35, 36].

Several studies on the lower invasiveness of LADG
relative to ODG demonstrated several advantages of
LADG, as follows. Prospective and retrospective analyses
by a single institution showed earlier recovery of bowel
function after LADG than after ODG [6, 37]. Also, in
several studies, pain was reported to be significantly less
after LADG than after ODG {6, 7]. LADG offers par-
ticular advantages to elderly patients with EGC, includ-
ing rapid return of gastrointestinal function, fewer com-
plications, and a shorter hospital stay [38]. Other short-
term advantages of LADG were demonstrated by a
randomized trial with a small sample at a single institu- -
tion, which revealed better postoperative pulmonary
function after LADG than ODG because there was less
pain after the former [39].

Regarding the cost, a case-controlled study reported
that LADG is less expensive than conventional open gas-
trectomy because the hospital stay is shorter [40, 41].

Evaluation of Long-Term Results of LADG

Although most retrospective published studies were
composed of a small number of patients and showed
short-term follow-up [39, 42—46], there have been few
studies about the long-term outcome of LADG [47]. In-
deed there is only one prospective randomized trial (RCT)
about the long-term outcome of LADG. Huscher et al.
[48] reported 5-year postoperative results by RCT with a
small series comparing LADG with ODG for gastric can-
cer. Those authors found no significant difference in op-
erative morbidity or mortality, 5-year overall, or disease-
free survival between the two groups. In the near future,
a multicenter randomized controlled trial is needed to
confirm the long-term advantages of LADG for gastric
cancer,

Dig Dis 2005;23:113-118 115
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Other Laparoscopic Gastrectomies for EGC
Laparoscopic distal, proximal, and total gastrectomies
are performed according to the location of the tumor, as

with open surgery. Laparoscopic proximal and total gas- -

trectomies are indicated for EGC located at the upper
stomach [49-53]. In both of these procedures, how to
make reconstruction laparoscopically is a problem. Fur-
thermore, to preserve the function of the gastric remnant
after gastrectomy, a laparoscopic pylorus-preserving gas-
trectomy without injuring vagal nerves such as the py-
loric or hepatic branch was tried [54].

Advanced Gastric Cancer

D2 lymph node dissection in which the lymph nodes
in the first (perigastric) and second (along the celiac artery
and its branches) tiers are dissected is widely accepted in
Japan for the treatment of advanced gastric cancer. A
study of Japanese experience found that 30-40% of pa-
tients with metastasis in even second-tier lymph nodes
who underwent D2 lymph node dissection have survived
more than 5 years [55]. However, surgeons in the USA
and other Western countries rarely perform extensive
prophylactic lymphadenectomy, because two European
randomized trials (RCT) showed no survival advantage
of D2 over D1. Since these trials also compared D1 and
D2 and showed high operative mortality in the latter - ex-
ceeding 10% - the British NHS Cancer Guidance offi-
cially discourages the use of D2 in clinical practice [56,
57].

According to the JSES survey, D1+a lymph node dis-
section was performed in 67% and D2 lymph node dis-
section in 23% of LADG:s for gastric cancer in Japan.
Several investigators reported low mortality and morbid-
ity in laparoscopic D2 lymph node dissection [58-60].
More recently, RCT by Huscher et al. [48] demonstrated
the feasibility and safety of laparoscopic subtotal gastrec-
tomy with D2 lymph node dissection for advanced gastric
cancer. However, laparoscopic D2 lymph node dissection
requires a learning curve, as does conventional open sur-
gery. To establish the acceptability of laparoscopic gas-
trectomy with D2 lymph node dissection against ad-
vanced gastric cancers, safe techniques and new instru-
ments must be developed.

116 Dig Dis 2005;23:113-118

Future Aspects

To establish laparoscopic surgery as a standard treat-
ment for gastric cancer, several issues must be resolved.
The first is the prevalence of standard techniques, and the
development of education and training systems is impor-
tant. Recently, several training machines and animal
training centers for getting better laparoscopic techniques
have been developed. In addition, the JSES has started
to design a Board Certification Examination for laparo-
scopic procedures. Thus, with the aim of popularizing
laparoscopic surgery, education and training in standard
laparoscopic techniques continue to develop.

The second issue is the evaluation of long-term out-
come of laparoscopic gastrectomy for gastric cancer.
Since laparoscopic gastrectomy for gastric cancer has
been shown to be potentially superior in short-term out-
come to open surgery; multicenter, large-scale random-
ized trials are required in order to establish laparoscopic
gastrectomy not only for EGC but also-for advanced gas-
tric cancer.

Third, the oncological aspects of the influence of CO,
pneumoperitoneum should be elucidated. So far, the ef-
fects of CO, pneumoperitoneum on cancer growth and
progression, including lymph node metastasis and both
hematogenous and peritoneal dissemination, have been
reported in animal models [61-63], CO, pneumoperito-
neum in laparoscopic surgery has been reported to be in-
ferior to laparotomy in open surgery regarding the activa-
tion of the spread of cancers except liver metastasis [64].
To better evaluate the oncological aspects of laparoscop-
ic surgery, further examination of the effects of CO, pneu-
moperitoneum on cancer progression are needed. -

Thus, laparoscopic surgeons have to design and imple-
ment education and training systems for standard lapa-
roscopic procedures, evaluate clinical outcomes by mul-
ticentric RCT studies, and clarify the oncological aspects
in basic studies. Laparoscopic surgeons expect that lapa-
roscopic gastrectomy with minimal invasiveness will be-
come a worldwide standard procedure for the treatment
of gastric cancer.
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Background: This study was undertaken to evaluate the long-term prognostic significance of
conventional peritoneal cytology in patients with advanced colorectal carcinoma after curative
resection.

Methods: A review was performed of 189 patients who underwent curative resection for
pT3/T4 carcinoma of the coion and upper/middle rectum between March 1987 and December
1991. Patient outcomes were reviewed retrospectively. Peritoneal cytology was performed
before manipulation of the tumor. Intraoperatively, 50 ml of saline were instilled and 20 ml were
reaspirated for cytology. In all patients, Papanicolaou and Giemsa stainings were performed to
detect intraperitoneal free tumor cells. '

Results: The median follow-up was 103 months. Malignant cells were identified in peritoneal
washings from 11 patients (5.8%). Of the 11 patients with positive cytology, six (54.5%) devel-
oped recurrence and peritoneal recurrence was observed in four (36.4%). In contrast, of the
178 patients with negative cytology, 46 (25.8%) developed recurrence and peritoneal recur-
rence was observed in four (2.2%). The peritoneal recurrence rate was significantly increased
(P = 0.0004) in the patients with positive cytology. The cancer-specific 10-year survival rates
for the patients with positive. and negative cytology were 45.5 and 80.3%, respectively (P =
0.0051). Multivariate analysis (Cox proportional hazard model) revealed that peritoneal cytol-
ogy (positive: P = 0.0256) and lymph node metastasis (pN2: P = 0.0004) were independent
predictors of cancer-specific survival.

Conclusion: Conventional peritoneal cytology serves as a new prognostic marker after
curative resection in patients with advanced colorectal carcinoma. it appears to be a useful
diagnostic procedure for predicting recurrence, especially peritoneal recurrence.
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INTRODUCTION

Complete removal of the tumor is the most effective primary
treatment for carcinoma of the colon and rectiim. However,
recurrences after curative resection of an apparently localized
tumor are inevitable and it is widely accepted that the liver,
lung, pelvis and peritoneum are the most common sites of
recurrence and metastasis (1). Despite recent advances in the
knowledge Of‘l‘l,ia_il"iOLlS clinical, biological and pathological
features that relate to the prognosis of colorectal carcinoma,
the degree of tumor perietration into the bowel wall and lymph
node involvement have been regarded as the main prognostic
factors for patients with colorectal cancer, and these factors are
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Colorectal Surgery, National Cancer Center Hospital, I-1, Tsukiji 5-chome,
Chuo-ku, Tokyo, 104-0045, Japan. E-mail: seyamamo@nce.go.jp

used for prognostic classification in Dukes staging and TNM
classification (2,3).

It has been reported that peritoneal cytology can be consid-
ered useful for predicting the prognosis of gastric, pancreatic
and gynecological malignancies (4-6). Recently, several
studies analyzed, in patients with colorectal carcinoma, the
incidence of free malignant cells in the peritoneal cavity at
the time of surgery and its prognostic significance by means of
conventional cytology and immunocytology (7-11).
~ The aim of this study was to analyze the incidence and the
long-term prognostic value of conventional peritoneal lavage
cytology after curative resection for colorectal carcinoma at
the median follow-up of 103 months.
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Table 1. Chatacteristics of the patients with colorectal carcinoma according to
peritoneal cytology

Variab/[e Cytf)!ogy Cytology P value
. positive negative
(n=11) (n=178)
Gender
Male 3 93 0.1292
Female 8 85
Age (years): mean (range) 62.4 (45-78)  60.5(23-88)  0.5481
Location
Colon 7 118 1.0000
Rectum ' 4 60
Histology
Well 7 94 0.5478
Others 4 84
pTNM classification
pT3 6 99 1.0000
pT4 5 79
pNO 2 90 0.0588
pNI+pN2 9 38
Recurrence
Positive 6 46 0.0739
Negative 5 132
PATIENTS AND METHODS
PATIENTS

Between March 1987 and December 1991, intraoperative peri-
toneal lavage cytology was performed in 189 patients who
underwent curative resection for pT3/T4 carcinoma of the
colon and upper/middle rectum. Only patients with no clini-
cally evident metastatic disease or peritoneal disseminations
undergoing planned surgery for curative intent were investi-
gated. Preoperative chemotherapy or radiation therapy was not
performed in this series. Follow-up dataswere obtained for a
median observation time of 103 months (range: 2176 months),

SAMPLES

Immediately after a midline abdominal incision had been
made and before manipulation of the tumor, peritoneal lavage
cytology was performed. Intraoperatively, 50 ml of saline
were instilled into the abdominal cavity over the tumor site
and 20 ml were reaspirated for cytology. The lavage solution
was immediately centrifuged (1500 r.p.m. for 10 min) and cyto-
logical examination was performed after Papanicolaou and
Giemsa stainings. The slides were examined by light micros-
copy by experienced cytologists unaware of the clinical
findings. Patients with suspicious morphological evidence
of malignancy by microscopy were included in the positive

cytology group.

Table 2. Peritoneal cytology and type of recurrerice

Type of recurrence Cytology Cytology P value
positive negative
(n=11) (n=178)
Peritoneum 4 4 0.0004
Liver 4 28 0.0939
Lung 1 24 1.0000
Others 4 20 0.0361
PERITONEAL RECURRENCE

Peritoneal recurrence was defined as radiological or histocyto-

logical evidence of cancer recurrence in the abdominal cavity.

Liver metastasis, intra-abdominal lymph node metastasis and’
local recurrence, defined as radiological or histocytological

evidence of cancer recurrence at or in the region of primary

tumor bed, were excluded.

STATISTICAL ANALYSES

The clinicopathological parameters such as gender, age, loca-
tion of tumor, histology, pTNM classification and recurrence
between the group with positive and negative cytology were
compared using Student’s ¢ test and the Fisher’s exact test as
appropriate. Cancer-specific survival curves and disease-free
survival curves were estimated using the Kaplan—Meier tech-
nique and were compared by means of the log-rank test. For
cancer-specific survival, only cancer-related deaths were con-
sidered; data on the patients who had died from other causes or
who were still alive at the end of the study were censored. To
identify independent prognostic factors for survival, statistical
analyses were performed using univariate and multivariate
analysis. In the univariate analysis, cumulative survival rates
were calculated using the Kaplan—Meier method and the
differences in the survival curves were compared using the
log-rank test. In the multivariate analysis, a Cox proportional
hazards model was used to assess the impact of various fac-
tors on survival. A P value of <0.05 was considered significant.

RESULTS
PATIENTS’ CHARACTERISTICS

The patients’ demographics are summarized in Table 1. No
significant differences were observed regarding the clinico-
pathological parameters between the groups with positive and
negative cytology.

PROGNOSIS AND TYPE OF RECURRENCE

Disease-free survival rates at 5 and 10 years were both 45.5%
for the positive cytology group and 75.6 and 74.3% for the
negative cytology group, respectively (Fig. 1). The difference
between the two groups was significant (P = 0.0216). Cancer-
specific survival rates at 5 and 10 years were 54.5 and 45.5%
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Figure 1. Cumulative disease-free survival curves of patients with negative
and positive cytology. The difference between the two groups was significant
(P =0.0216).
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Figure 2. Cancer-specific survival curves of patients with negative and posi-
tive cytology. The difference between the two groups was significant (P =
0.0051). .

Table 3. Colorectal carcinoma: univariate analysis of prognostic factors t ra
Variable No. of patients  Disease-free 10-year P value Cancer-specific 10-year P value
(n=189) survival (%) survival (%)

Gender
Male 96 69.5 0.4829 77.1 0.9517
Female 93 759 79.4

Age (years)
<60 93 719 0.9893 79.7 0.6514
>60 96 73.4 78.4

Location
Colon’ 125 74.8 0.4237 78.3 0.6965
Rectum 64 68.2 715

Histology

- Well 101 69.6 0.4778 752 0.7039

Others 88 “76.0 81.2

pTNM classification
pT3 ' 105 a0 757 0.4258 . 78.6 0.5794
pT4 (invasion negative) 76 64.1 76.3
pT4 (invasion positive) 8 75 87.5
pNO 92 82.3 0.0010 87.4 <0.0001
pN1 69 69.2 77.0
pN2 28 49.7 53.1

Peritoneal cytology
Positive 11 45.5 0.0216 45.5 0.0051
Negative 178 74.3 80.3

for the positive cytology group and 85.8 and 80.3% for the
negative cytology group, respectively (Fig. 2). The difference
between the two groups was again significant (P = 0.0051).
Recurrences occurred in six of 11 (54.5%) patients with
positive cytology and in 46 of 179 (25.7%) patients with

negative cytology (Table 1). The rate of peritoneal recurrence .
was significantly elevated in patients with positive cytology
and the details of peritoneal cytology and type of recurrence
are summarized in Table 2.
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