68

Ryu et al. [7] evaluated surgical outcomes of 347
LADGs and reported that both the extent of lymph
node dissection and surgical inexperience are risk
factors for operative complications associated with
LADG. Dissection of suprapancreatic lymph nodes is
required during extended lymph node dissection of D2
or the D2 modified technique. It is possible that supra-
pancreatic lymph node dissection causes an increase in
the incidence of operative complications, including pan-
creatic fistula in particular. Fukunaga et al. [5] analyzed
the surgical outcomes of 391 patients who underwent
LADG with the new techniques of laparoscopic lymph
node dissection. The authors showed that the number
of lymph nodes dissected with the new technique was
comparable to the number with open gastrectomy [3],
and that the duration of the operation was shorter than
that of conventional LADG. The amount of blood loss
was smaller and the incidence of complications includ-
ing pancreatic fistula was lower than that of open
surgery. These improved results may support the feasi-
bility of the new laparoscopic procedures for suprapan-
creatic lymph node dissection.

Obesity is believed to be a serious risk in the success-
ful completion of LADG [8]. In LADG for obese
patients, suprapancreatic lymph node dissection is
sometimes technically difficult because the borderline
between the upper edge of the pancreas and the fat
tissue containing the lymph nodes is not clear and
because bleeding and leakage of lymph occurs easily
from the cut edge of thick fat tissue. The study described
by Fukunaga et al. [5] included 8 patients with BMI over
30 and as high as 35.6. The authors showed that all
obese patients safely underwent LADG via the left-
sided approach to suprapancreatic lymph node dissec-
tion without duodenal transection, and speculated that
the new technique may be more suitable for obese
patients than the conventional LADG because a clear
operative field is easily obtained by retraction of the left
gastropancreatic fold from the surrounding tissues. In
the near future, this issue should be clarified by analyz-
ing outcomes of a larger number of obese patients who
have undergone this new technique.

For surgical staff there is a well-defined learning
curve recognized during acquisition of LADG
techniques. It has been reported by Kim et al. [9] and
Fujiwara et al. [10] that surgeons need to experience
more than 50 cases to achieve a plateau in this learning
curve. Fukunaga et al. [5] stated that it was easier for

S. Kitano: Laparoscopic suprapancreatic lymphadenectomy

both surgeons and assistants to acquire proficiency in
the left-sided techniques than with the conventional
procedure: requiring experience of approximately 10
cases to establish proficiency for the former. The reason
for this shorter learning period is unclear. It may be that
standardization or the mode of education in this new
technique is well organized. At the same time, the
period needed for acquisition of laparoscopic proce-
dures may depend on the operative approach.

In conclusion, the new method of aleft-sided approach
to suprapancreatic lymph node dissection without duo-
denal transection seems to be convenient and useful in
LADG. For popularization of this new technique, an
oncologic evaluation must be undertaken and technical
feasibility confirmed by a number of treatment settings
in the near future.
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Abstract

Laparoscopic gastrectomy with lymph node dissection, such as laparoscopy-
assisted distal gastrectomy (LADG), is widely accepted’for the treatment of early
gastric cancer with a risk of lymph node metastasis. In Japan, a nationwide
survey conducted by the Japan Society of Endoscopic Surgery has shown that
the number of laparoscopic gastrectomies is gradually increasing. So far, the
following advantages of laparoscopic surgery for the treatment of gastric cancer
have been well documented: favorable clinical course after operation, pulmon-
ary function and immune response. A retrospective multicenter study in Japan
has shown that the short-term outcomes of laparoscopic gastrectomy are
beneficial and that the long-term outcomes are the same as those for open
surgery. Recently, the Gastric Cancer Surgical Study Group of the Japan
Clinical Oncology Group conducted a multi-institutional, phase II trial
(JCOGO0703) to evaluate the safety of LADG for clinical stage I gastric cancer.
In the future, laparoscopic surgeons will need to design and implement
education and-training systems for standard laparoscopic procedures, evaluate
clinical outcomes through multicenter randomized controlled trials and clarify

the oncological aspects of laparoscopic surgery in basic studies.

introduction

Gastric cancer remains a major health problem world-
wide. In Japan, approximately 100000 patients will de-
velop gastric cancer each year, and because of improved
diagnostic procedures and widespread mass screening, the
cancer is diagnosed at an early stage in least 50% of
patients. The 5-year survival rate of patients with early
gastric cancer (EGC) who have undergone surgical treat-
ment has reached 90% or more in Japan (1-3). On the
basis of the low incidence of node involvement in most
EGC patients, current surgical trends for EGC have shifted
from surgery with extended lymph node dissection to
minimally invasive surgery, thereby providing a better
postoperative quality of life.

Laparoscopic surgery has become popular as a mini-
mally invasive procedure. The potential benefits of la-

Abbreviations: EGC, early gastric-cancer; LADG, laparoscopy-assisted
distal gastrectomy; LATG, laparoscopy-assisted total gastrectorny; LAPG,
laparoscopy-assisted proximal gastrectomy; ODG, open distal
gastrectomy

paroscopic gastrectomy for gastric cancer, including
reduced pain, rapid return of gastrointestinal function,
shorter hospital stay and decreased stress response, may
make it an attractive option for patients with the disease
(4-7). Laparoscopic gastrectomy has been widely ac-
‘cepted in Japan for the management of patients with
EGC. Recently, the use of laparoscopic gastrectomy for
advanced gastric cancer has been attempted. Herein, the
authors review the literature on the indications, clinical
outcomes, results of a multicenter study and the future
perspective of laparoscopic gastrectomy for gastric cancer
in Japan.

Current status of laparoscopic gastrectomy in
Japan

Nationwide survey of laparoscopic gastrectomy
Since the first laparoscopy-assisted distal gastrectomy
(LADG) by Billroth I reconstruction for an EGC patient

in 1991 (8), a national survey conducted by the Japan
Society of Endoscopic Surgery (JSES) every two years has
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Figure 1 Annual experiences with laparoscopic
gastrectomy in Japan. According to the ninth national
survey conducted by the Japan Society of
Endoscopic Surgery, the number of cases of
laparoscopic gastrectomies, including laparoscopy-
assisted distal gastrectomy (LADG), laparoscopy-
assisted total gastrectomy {LATG) and laparoscopy-
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shown increasing use of laparoscopic procedures for EGC
in Japan. According to the ninth nationwide survey, the
total number of laparoscopic gastrectomies between 1991
and 2007 was 21 048, while 4765 gastric cancer patients
underwent laparoscopic gastric surgery in 2007 alone (9)
(Figure 1). The number of LADG has increased rapidly,
and advanced laparoscopic procedures such as laparo-
scopy-assisted total gastrectomy (LATG) and laparo-
scopy-assisted proximal gastrectomy (LAPG) have
increased gradually because of the recent advances of
laparoscopic surgery technology. However, the use of
laparoscopic local resection, such as laparoscopic wedge
resection and intragastric mucosal resection, has de-
creased as a result of the development of endoscopic
treatments, including endoscopic submucosal dissection,
that make it possible to perform en-bloc dissection for
larger cancers limited to the mucosa.

Development of new instruments and techniques of
lymph node dissection and anastomosis

The introduction of new instruments, such as a vessel
sealing system, ultrasound coagulation devices, and cir-
cular- or linear staplers, has greatly contributed to the
development of laparoscopic surgery. For example, when
dissecting No. 8a lymph nodes, it is easy to dissect the
connective tissue surrounding the nerve sheath around
the common hepatic artery with coagulation shears. The
vessel sealing system is useful for dividing thick tissues
such as gastrosplenic ligament.

with the development of laparoscopic techniques and
instruments, surgeons have been able to performe ad-

assisted proximal gastrectomy (LAPG}, has increased
year by year. IGMR, intragastric mucosal resection;
LWR, laparoscopic wedge resection.

vanced laparoscopic procedures including LATG, LAPG
and laparoscopic extended lymph node dissection
(10-15). In both the LATG and LAPG procedures, making
reconstruction laparoscopically is a problem. To decrease
the frequency of anastomotic troubles and to prevent
gastritis of the gastric remnant, Roux-en Y methods
through a small laparotomy with linear or circular sta-
plers have been developed. — for example, esophagojeju-
nal anastomosis after LATG by the EEA OrVil. 25 mm
device (Covidien, USA). Further evaluation of these new
reconstruction methods is expected.

Indication of laparoscopic gastrectomy for gastric
cancer

Because it is difficult to diagnose lymph node metastasis

preoperatively, its risk is estimated by tumor size, depth of

cancer invasion, presence of ulceration and histological

type (16). In 2004, the Japanese Gastric Cancer Associa-

tion issued a revised edition of the Gastric Cancer Treat-

ment Guidelines (17). Treatment modalities were

determined in detail based on the depth of wall invasion

and status of lymph node metastases:

¢ Dl+alpha (perigastric lymph node dissection) for mu-
cosal cancer, for which endoscopic mucosal resection is
not indicated and for histologically differentiated sub-
mucosal cancer of < 1.5cm in diameter

e DI1+beta for preoperatively diagnosed submucosal can-
cer without lymph node metastasis (NO), for which
D1+alpha is not indicated

e Dl+beta for early cancer < 2.0cm in diameter with
only perigastric lymph node metastasis (N1)
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Table 1 Trends in complications after laparoscopic gastrectomy (Japan
Society for Endoscopic Surgery {JSES] nationwide survey, 2008)

JSES nationwide Seventh Eighth Ninth

survey {2002-2003}  (2004-2005)  (2006-2007)

Intraoperative complications . ’
LADG 3.5% (94/2671)  1.9% (71/3792) 1.7% {112/6615)
LATG 0.8% (1/128) 5.1%(16/312)  2.1%(22/1023)
LAPG 8.3%(10/120)  2.7% (6/223)  1.3% (11/811)

Postoperative complications

LADG -, 14.3%(38312671) 9.0% (341/3792) 8.2% (543/6615)
LATG 28.9% (371128)  7.1%{(22/312) 14.1%{144/1023)
LAPG 33.3% (407120} 14.3% (32/223)  9.1% (874/811)

LADG, laparoscopy-assisted distal gastrectomy; LAPG, laparoscopy-as-
sisted proximal gastrectomy; LATG, laparoscopy-assisted total gastrect-
omy.

e D2 for early cancer > 2.0cm in diameter, with lymph
node positive.

According to these guidelines, lymph node dissection is

generally performed by laparoscopic gastrectomy. In

2010, the third edition of the Japanese Gastric Cancer

Association guidelines will be published. In this edition,

‘laparoscopic gastrectomy may play a more important role

in the treatment of gastric cancers.

Outcomes of laparoscopic gastrectomy .

Incidence of complications after laparoscopic
gastrectomy according to the JSES nationwide survey

The incidence of operative complications from the JSES
ninth nationwide survey in 2008 is shown in Table 1. As
reported elsewhere, the incidence of operative complica-
tions in laparoscopic procedures appears similar to that of
open surgery (9). In addition, the complication rate is
gradually decreasing in all procedures. These data suggest
that laparoscopic surgery for gastric cancer is becoming
safer. Among the postoperative complications, anastomo-
tic problems such as stenosis and leakage occurred most
frequently.

Comparison of short-term outcome between LADG
and conventional open gastrectomy for EGC

Several studies on the short-term outcome of LADG for
EGC have been reported. With regard to operative find-
ings, several studies has shown longer operation time and
lower blood loss for LADG than for open distal gastrect-
omy (ODG) (7,15,18), but research indicates that in-
creased training reduces the operation time for LADG
(19). ' ‘

. There have been several comparative studies of surgical
morbidity between LADG and ODG. Most of these studies

TEtohetal.

have shown the same or a lower incidence of complica-
tions associated with LADG in comparison with ODG
(5.7,15,18). Bven in obese patients, morbidity and length
of hospital stay were not increased, although LADG
required a longer operating time in obese patients than
in non-obese patients (20-22). ,

Several studies on the lower invasiveness of LADG
relative to ODG found several advantages of LADG.
Prospective and retrospective analyses by a single institu-
tion showed earlier recovery of bowel function after
LADG than after ODG (23). Also, pain was reported to be
significantly less after LADG than after ODG. LADG offers
particular advantages to elderly patients with EGC over
those of ODG, including rapid return of gastrointestinal
function, fewer complications and a shorter hospital stay
(24). The shorter hospital stay also helped to reduce costs.
A case-controlled study reported that the shorter hospital
stay made LADG less expensive than conventional open
gastrectomy (25,26). Other short-term advantages of
LADG were shown by a randomized trial with a small
sample size at a single institution, in which better post-
operative pulmonary function was present after LADG
than after ODG because there was less pain after LADG
(27).

Evaluation of long-term results of laparoscopic
gastrectomy

Over the last 18 years, laparoscopic gastrectornies have
rapidly become popular in Asia. However, for laparo-
scopic gastrectomy for cancer to become an accepted,
operation worldwide, standardized safe techniques and
evaluations of the procedure’s clinical results are still
necessary. To encourage the spread of the procedure,
evidence of positive oncological outcomes is necessary.
Therefore, multicenter randomized controlled trials are
required in this area.

. Most retrospective published studies have comprised a
small number of patients and shown short-term follow-
up only; as such, there are few studies addressing the
long-term outcome of LADG (28-30). One recent study
included meta-analysis of randomized evidence to deter-
mine the relative merits of LADG versus ODG for proven
gastric cancer (31). Only four trials were considered
suitable for meta-analysis (27,32-34), which included a
total of 82 patients who underwent LADG and 80 who
underwent ODG. Thus, there are significant limitations in
interpreting current data due to the limited number of
published randomized controlled trials, the small sample
sizes to date and the short duration of follow-ups. Large
multicenter randomized controlled trials are required to
delineate significantly quantifiable differences between
the two procedures.
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Multicenter study of laparoscopic gastrectomy

Clinical outcomes of a retrospective multicenter study
in Japan

We conducted a retrospective, multicenter study of alarge
series of patients in Japan to evaluate preliminary short-
and long-term outcomes of laparoscopic gastrectomy for
early gastric cancer (35). The study group included expert
surgeons who performed laparoscopic gastrectomies in 16
participating centers (Japanese Laparoscopic Surgery
Study Group). A total of 1294 patients (872 men, 422
women) undergoing laparoscopic surgery was enrolled in
this study from 1994 to 2003. Distal gastrectomy was
performed in 1185 patients (91.5%), total gastrectomy in
55 (4.3%) and proximal gastrectomy in 54 (4.2%); all
procedures were performed laparoscopically. Overall
morbidity and mortality rates associated with these op-
erations were 14.8% and 0%, respectively. Conversion to
open surgery was required in only 14 cases (1.1%)
because of intraoperative complications: bleeding in nine
cases, mechanical trouble in three and other problems in
two. Histologically, 1212 patients (93.7%) had stage 1A
disease, 75 (5.8%) had stage IB disease and seven (0.5%)
had stage 1I disease (International Union Against Cancer
staging system). There were only six cancer recurrences:
one local recurrence, one lymph node recurrence, two

peritoneal disseminations, one liver metastasis and one.

skin metastasis at the abdominal wall different from the
port-site (median follow-up, 35 months; range, 13-113
months). Rive-year disease-free survival rate was 99.8%
for stage 1A disease, 98.7 % for stage IB disease and 85.7%
for stage II disease. Although these data may be consid-
ered preliminary, they appear to indicate that laparo-
scopic surgery for EGC yields good short- and long-term
oncologic cutcomes.

A prospective multicenter study in Japan

The Gastric Cancer Surgical Study Group of the Japan
Clinical Oncology Group is conducting a multi-institu-
tional, phase II trial (JCOG0703) to evaluate the safety of
LADG for clinical stage I gastric cancer (36). The primary
endpoint is incidence of anastomotic leak and pancreatic
fistula. The secondary endpoints are overall survival,
relapse-free survival, proportion of completion of LADG
procedures, proportion of conversion from LADG to oDG
procedure, surgical morbidity and short-term clinical out-
comes.

Patients included in this trial must meet all of the
following criteria: (i) histologically proven stomach ade-
nocarcinoma, (i) clinical Stage 1A (T1NO) or IB (TIN1/
T2NO) tumor according to the 13th edition of the Japa-
nese Classification of Gastric Carcinoma (37), (iii) no
indication of endoscopic mucosal resection according to

Laparoscopic gastrectomy for gastric cancer

the Japanese endoscopic treatment guidelines, (iv) tumor
located in the middle or lower third of the stomach that
can be treated by distal gastrectomy, (v) no involvement
of the duodenum, (vi) 20-80 years of age, (vii) an Bastern
Cooperative Oncology Group performance status of 0 or
1, (viii) body mass index < 30 kg/m?, (ix) no recurrent
tumor after endoscopic mucosal resection, (x) no prior
upper abdominal surgery or intestinal resection, (xi) no
prior chemotherapy or radiotherapy for any malignancy,
(xii) adequate organ function and (xiii) written informed
consent.

The study was activated in November 2007 and com-
pleted enrollment of 171 patients in September 2008. The
data collected will be beneficial to determine the role of
laparoscopic gastrectomy in the treatment of stage I
gastric cancers.

The next step will be to plan a phase III study of
laparoscopic gastrectomy for advanced gastric cancer to
evaluate oncological feasibility. However, several points
must be considered in a randomized controlled trial of
laparoscopic gastrectomy for the treatment of advanced
gastric cancer. First is whether a randomized controlled
trial for early gastric cancer is necessary at all because our
retrospective data so far has shown good short- and long-
term outcomes. Second are the indications of depth of
invasion and lymph node metastasis. The third concern is
whether to include treatment of upper gastric cancers
with LAPG or LATG.

Conclusions and perspectives

Though laparoscopic gastrectomy has come into wide use
at a surprisingly quick speed, there are still several issues
that must be overcome for further safe application of
Japaroscopic gastrectomy in the daily clinical setting. First,
a multicenter randomized controlled trial is needed to
confirm the+long-term outcome of LADG for gastric
cancer. Second, we must strive to reduce the number of
operative complications: Therefore, the prevalence of
standardized techniques and the development of educa-
tion and training systems are important. Recently, several
training simulators and animal training centers focusing
on improving laparoscopic techniques have been devel-
oped. In addition, the JSES has begun designing a Board
Certification Examination for laparoscopic procedures.
Third, to establish the acceptability of laparoscopic gas-
trectomy with D2 dissection against advanced gastric
cancers, safe techniques must be developed in the future.
As laparoscopic surgeons, we believe that the laparoscopic
gastrectomy procedure, with its attendant minimal inva-
siveness, will become the worldwide standard in the
treatment of gastric cancer.
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