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Abstract

There are three procedures for the management of early
gastric cancer (EGC): laparoscopic wedge resection
(LWR), intragastric mucosal 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 contro! 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 lymph 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 been
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 EGC range 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
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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 -
- Qastric 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 Ilymph 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 1is not in-
dicated and for histologically differentiated submucosal
cancer of <1.5 cm in diameter; D1+§ 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+« 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 Outcome 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 thereisonly 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,
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