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Correspondence

Hyung-Ho Kim, Department of Surgery,
Seoul National University Bundang
Hospital, Seongnam, Korea, 82, Gumi-ro
173 Beon-gil, Bundang-gu, Seongnam-si,
Gyeonggi-do, 13620, South Korea.
Email: lapakh2@gmail.com

KEYWORDS

invasive surgery

1 | INTRODUCTION

Gastric cancer (GC) is one of the most common cancers worldwide.
According to GLOBOCAN 2018, there were over 1 000 000 new
cases of GCin 2018 and an estimated 783 000 deaths, making it the
fifth most frequently diagnosed cancer and the third leading cause
of cancer death worldwide.! The traditional treatment option for
GC is surgical resection, which includes gastrectomy with D2 lymph
node dissection after laparotomy. However, several less invasive
procedures and minimally invasive surgeries (MISs) have been de-
veloped to reduce the invasiveness of surgery and improve patients’
quality of life. In 1994, Dr. Seigo Kitano first introduced laparoscopy-
assisted distal gastrectomy (LADG) for early gastric cancer (EGC).
Since then, based on many studies and clinical trials, the laparoscopic
approach has become increasingly established in GC surgery.2 In ad-
dition, even more popular than LADG, a totally laparoscopic gastrec-
tomy technique has been developed to reduce surgical wound and
surgical stress compared to laparoscopic-assisted methods. In 2009,

lkeda et al reported the advantages of totally laparoscopic distal

cancer in the real world.

and consenting patients, medical knowledge and evidence for laparoscopic surgery
in gastric cancer have accumulated. Although many gastric surgeons are comfortable
with the clinical application of laparoscopic surgery for early gastric cancer, the adop-
tion of MISs for advanced gastric cancer remains controversial. In this review article,
we describe the current status and evidence of MIS from an evidence-based medicine

viewpoint and explore the feasibility and effectiveness of MIS for advanced gastric

advanced gastric cancer, borderline resectable gastric cancer, conversion surgery, minimally

gastrectomy (TLDG) over LADG as less invasive, secure ablation of
the tumor with the stomach, and safe anastomosis.® Chen et al re-
ported that TLDG had a longer surgery time but less bleeding and
shorter hospitalization than open gastrectomy (OG) in a systematic
review including one randomized controlled trial (RCT) and 13 ob-
servational studies.*

In eastern Asian countries, several study groups have been es-
tablished as a platform to organize and conduct prospective RCTs
in each country; for example, the Japanese Clinical Oncology Study
Group (JCOG) in Japan, the Korean Laparoscopic Gastrointestinal
Surgical Study Group (KLASS) in South Korea, and the Chinese
Laparoscopic Gastrointestinal Surgical Study Group (CLASS) in
China to evaluate the safety and feasibility of MIS on GC. In Korea,
the KLASS-01 trial has proven the efficacy of laparoscopic distal
gastrectomy (LDG) vs open subtotal gastrectomy for clinical stage |
GC with better short-term outcomes and equivalent long-term sur-
vival.>® In Japan, similar results have been demonstrated for LDG
vs open distal gastrectomy for clinical stage IA/IB GC in the JCOG
0912 trial.”® In China, the safety of laparoscopic total gastrectomy
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plementation of MIS for advanced gastric cancer (AGC) despite the ;é: § § § 2
results of a few phase lll studies. This review examines the current g é 8' DI §
status and evidence of MIS for AGC. It discusses the role of lapa- ¢ 15 15 =
roscopic surgery in a more advanced clinical stage, which is still an c g
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Although MIS is one of the standard treatment options for EGC, gb -§' g -r% g 8 ; g"z % § % %
the standard treatment for AGC is OG with D2 lymph node dissec- 2z i; § .‘g é g E % Q g)_ 3 :—_‘m‘, g
tion, 1% so far in the guidelines due to lack of enough solid evidence. S -‘.‘: o5 g o § g5 ‘% 5 '% ﬁ
However, the clinical results on the safety and long-term outcomes E. § *::\; E = 2. §86a § < a
of laparoscopic GC surgery are increasingly convincing through sev- E N © 0 & 8
eral well-designed RCTs and large-scale retrospective studies. Kim E © E © -g
et al retrospectively analyzed the long-term oncologic outcomes of ‘:"5 o © § > S §
2976 patients who had been treated with radical gastrectomy with 5__.; E E u‘% :E 9%"0 E ; T>s
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safety and feasibility of the laparoscopic approach over OG. The ’g g 8 8 8 8 g o % g
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laparoscopic and open groups (N = 528 per group). The primary out- % 3 g § £ § %
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3-y DFSR stratified by pathologic stage was similar between the two
groups; for patients with stage | disease, 96.5% vs 91.3% (log-rank
P = .05); for stage Il, 87.5% vs 86.8% (log-rank P = .89); for stage lll,
58.0% vs 63.8% (log-rank P = .23), and for stage IV, 20.8% vs 58.3%
(log-rank P = .13). The postoperative morbidity rate was not signifi-
cantly different between the two groups (15.2% in the laparoscopic
group vs 12.9% in the open group, P = .845).2% However, through a
post-hoc analysis of the primary analysis population, excluding pa-
tients with pathologic stage | tumors (TINO-1MO and T2NOMO), the
absolute difference in the 3-y DFSR was increased to -3.9% (1-sided
97.5% Cl : -10.6% to =), which exceeded the prespecified noninfe-
riority margin of -10%. This result indicated that many preoperative
overstaged patients were enrolled in the primary dataset.
KLASS-02 from Korea has also proven the safety and efficacy
of LDG with D2 lymphadenectomy for locally advanced GC in terms
of comparable 3-y relapse-free survival rate (RFSR) and fewer post-
operative complications.}”*® In that trial, 1050 patients with clini-
cal stage T2-4a and no nodal metastasis or limited perigastric nodal
metastasis were randomly assigned to the laparoscopic (N = 524)
and open groups (N = 526). After excluding patients who did not
meet the eligibility criteria, the final datasets comprised 492 and
482 patients, respectively. The primary outcome of the study was
the 3-y RFSR, which was comparable between the two groups:
80.3% (95% Cl: 76.0%-85.0%) for the laparoscopic group vs 81.3%
(95% Cl: 77.0%-85.0%) for the open group (log-rank P = -.726).
The noninferiority margin was 8%, which was narrower than that
of the CLASS-01 trial. The early postoperative complication rate
was significantly lower in the laparoscopic group than in the open
group (15.7% vs 23.4%, P = .0027), especially for local complications
(11.4% vs 16.6%, P = .208). Moreover, intraabdominal fluid collec-
tion and intraabdominal bleeding were significantly lower in the lap-
aroscopic group (2.2% vs 4.8% for intraabdominal fluid collection,
P = .359 and 0.2% vs 1.7% for intraabdominal bleeding P = .0198).
The overall late complication rate was significantly lower in the lap-
aroscopic group than in the open group (4.7% vs 9.5%, P = .0038).
Intestinal obstruction was the most common late complication and
was significantly less common in the laparoscopic group (2.0% vs
4.4%, P = .0447). Therefore, the authors concluded that LDG with
D2 lymphadenectomy for locally AGC was equivalent to open sur-
gery in the 3-y RFSR and was associated with a lower incidence of
early and late postoperative complications and better postoperative
recovery than open surgery. That study also included patients with
EGC, more than 35% of the total enrolment, diagnosed as AGC pre-
operatively. The 3-y RFSRs stratified by TNM stage were analyzed;
however, the RFSRs of patients with stage Il and Ill disease showed
no significant difference between the two groups (P = .336 in stage
Il, P = .533 in stage Ill). Moreover, the 3-y RFSR was ~75%, slightly
higher than the 3-y DFSR of those in the CLASS-01 trial (63.8%).
One limitation of the abovementioned studies, although un-
avoidable, is the high number of patients with pathologic stage | who
were enrolled. Almost one-third of the study population (laparos-
copy and open: 29.2% and 29.3% in CLASS 01, 36.2% and 31.1% in
KLASS 02) was stage | disease. Such a high proportion of patients

with stage | disease will likely have affected the statistical power of
these studies and reproducibility in other countries, especially the
Western world. Furthermore, these two clinical trials were designed
to assume that the 3-y RFSR had the same oncologic outcomes as
the 5-y OSR.Y Therefore, whether there is no difference in the on-
cological outcomes between laparoscopic surgery and open surgery
could be verified with the final confirmation of the 5-y OSRs in these
two study cohorts.

Inaki et al demonstrated the safety of LDG with D2 lymph node
dissection for locally advanced GC in the JLSSG 0901 trial.?® In this
trial, 507 patients were enrolled and randomly distributed to the
laparoscopic (N = 252) and open groups (N = 255). After excluding
47 ineligible patients, the laparoscopic group was associated with
lower estimated blood loss (30 vs 150 mL, P < .0001), less analgesic
use (38.3% vs 53.6%, P = .0001), shorter first day of flatus (2 vs 3 d,
P < .0001), and longer operation time (291 vs 205 min, P < .0001).
There were no significant differences in all Clavien-Dindo (CD)
grade intraoperative complications (0.9% vs 2.6%, P = .285) and
CD grade llla or higher postoperative complications (3.1% vs 4.7%,
P = .473) between the two groups. A phase Il trial to confirm the
noninferiority of long-term outcomes of the laparoscopic procedure
to OG has been ongoing in the same study population (UMIN Clinical
Trials Registry number: UMINO00003420). Table 2 summarizes the
milestone clinical trials of LDG for AGC.

In addition to these large-scale RCTs, a few meta-analyses
have compared laparoscopic and open approaches for AGC. Zou
et al conducted a meta-analysis consisting of one RCT and 13 non-
RCTs; the analysis included a total of 2596 patients from 493 studies
for patients with AGC based on PubMed, EMBASE, and Cochrane
Library databases, filtered by the Preferred Reporting Items for
Systematic reviews and Meta-Analysis (PRISMA) Statement.?! In
this meta-analysis, LG was associated with significantly less blood
loss (weighted mean difference [WMD] -137.87 mL, 95% Cl:
-164.41 to -111.33. P < .01), less overall postoperative morbid-
ity (odds ratio [OR] 0.78, 95% Cl: 0.61-0.99, P = .04), and shorter
postoperative hospitalization days (WMD -3.08 d, 95% Cl: -4.38 to
-1.78, P < .001), but longer operative time (WMD 57.06 min, 95%
Cl: 41.87 to 72.25, P < .01). There were no statistically significant
differences between the two groups in terms of reoperation rate
(hazard ratio [HR] 1.58; 95% Cl: 0.58-4.31, P = .37), postoperative
mortality (HR 0.69, 95% Cl: 0.21-2.26, P = .54), harvested lymph
node number (WMD -0.11, 95% Cl: -2.72 to 2.5, P = .94), tumor
recurrence rate (HR 0.79, 95% Cl: 0.6-1.04, P = .09), 3-y DFSR (HR
1.02,95% Cl: 0.64-1.61, P = .94),and 5-y OS (HR0.79, 95% Cl: 0.46-
1.34, P = .38). The authors concluded that LG might be a safe and
effective treatment for locally AGC with some advantages over OG,
although LG requires a longer operation time. Furthermore, other
meta-analyses have reached the same conclusion that LDG is both
safe and feasible and has advantages, including fewer postoperative
complications.?%23

For total gastrectomy at the middle or upper third locally AGC,
there is no RCT. The evidence mostly came from retrospective
case-controlled studies. Jianjun Du et al compared 82 LTG with
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TABLE 2 Current status of randomized controlled trials for distal gastrectomy in advanced gastric cancer

Primary

Main results

Recruitment

Secondary endpoints

endpoint

Study arms

Country

Trial

Comparable 3-y DFSR of LAG to ODG (76.5%

1056)

2012-2017 (N

3-y OSR, recurrence pattern

LDG vs ODG in AGC 3-y DFSR

China

CLASSO1
Phase lll

vs 77.8%)
Comparable postoperative complication rate of

LDG to ODG (15.2% vs 12.9%, P = .845)
Comparable 3-y RFS of LDG to ODG (80.3% vs

1050)

2011-2015 (N

3-y OSR, morbidity and mortality,

LDG vs ODG in AGC 3-y RFSR

Korea

KLASS02
Phase lll

.726)
Significantly lower overall complication rate of

81.3%, P

postoperative recovery index, and quality

of life

LDG (4.7% vs 9.5%, P = .0038)

Comparable overall postoperative

507)

2009-2016 (N

5-y OSR, adverse events and short-term

5-y RFSR

Japan LDG in AGC

JLSSG0901
Phase lll

A473)

complications (3.1% vs 4.7%, P

Long-term outcome to be published

clinical outcomes

Abbreviations: AGC, advanced gastric cancer; DFSR, disease-free survival rate; LDG, laparoscopic distal gastrectomy; ODG, open distal gastrectomy; OSR, overall survival rate; RFSR, relapse-free survival

rate.
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94 cases of OTG with D2 lymph node resections in AGC.?* In
that study, LTG was associated with less postoperative complica-
tions (9.8% vs 24.5%), less operative blood loss (156 vs 339 mL,
P < .001), earlier postoperative recovery (P < .001), a similar num-
ber of lymph nodes (34.2 vs 36.4, P =.331), and a longer operation
time (275 vs 212 min, P < .001). During a mean follow-up period
of 22.5 mo, local recurrence and distant metastasis were compa-
rable between the two groups (19 of 82 patients vs 23 of 94 pa-
tients). Lee et al demonstrated an acceptable major morbidity rate
in LTG for AGC.?’ In that study, 94 patients who underwent LTG
were retrospectively analyzed. The median operation time was
230 min, and the median number of retrieved lymph nodes was
60.5. Major postoperative morbidity or CD grade llla or higher oc-
curred in nine patients (9.6%). After a median follow-up period of
12.77 mo, 13 of 94 patients experienced tumor recurrence. The
authors concluded that LTG with D2 lymphadenectomy is appli-
cable to AGC in terms of the acceptable rate of major morbidity
in this study. Lee et al conducted a comparative study comparing
LTG and OTG for the upper or middle third GC.?® In that study,
84 patients were divided into the laparoscopic (N = 34) and open
(N = 50) groups. The laparoscopic group was associated with com-
parable postoperative morbidity (16.0% vs 17.6%, P = .842) and
marginal survival benefit in terms of the 5-y OSR (93.2% vs 77.5%,
P = .082). The authors concluded that LTG is ontologically safe,
with a comparable recurrence rate and OSR.

Oh et al conducted a meta-analysis comparing LTG and OTG for
patients with EGC and AGC from 19 studies, 3943 patients based
on Google Scholar, Medline, PubMed, Embase, and Cochrane library
under the PRISMA guidelines.?” Similar results as those of distal
gastrectomy were found; LTG was associated with less blood loss
(WMD -133.55 mL, 95% CI: -172.39 to -94.70, P < .0001), shorter
postoperative hospital stay (WMD -3.18 d, 95% Cl: -4.64 to -1.71,
P < .001) lower postoperative complication rate (HR 0.73, 95% Cl:
0.61-0.88, P < .001, less dissected lymph nodes number (WMD
-2.15, 95% Cl: -3.19 to -1.11, P < .001), but longer operative time
(WMD 39.666 min, 95% Cl: 25.46-53.85, P < .001). The 5-y OSR of
the LTG group was comparable to that of OTG. The authors men-
tioned that fewer harvested lymph nodes had an insignificant impact
on survival. Ongoing trials and future studies could help to clarify
the impact of fewer retrieved lymph nodes.

There are several ongoing RCTs comparing the effectiveness and
feasibility of LTG with OTG for the upper and middle AGC. However,
it has a long way to go because the studies are still in the patient re-
cruitment stage. A phase Il clinical trial, KLASS-06 NCT03385018,
comparing LTG with lymph node dissection with OTG for AGC will
provide more concrete scientific evidence of LTG for AGC.

However, some surgeons are concerned about the rapid imple-
mentation of LTG without clear evidence of outcomes. Kodera et al?®
retrospectively analyzed the efficacy and feasibility of LTG using a
nationwide registry database, the NCD, in Japan. The laparoscopic
procedure showed a significantly higher readmission rate, reoper-
ation rate, and anastomotic leakage rate (5.4% vs 3.6%, P < .01 in
stage | / 5.7% vs 3.6%, P =.02 in stage II-1V) than open surgery in
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the real world. Therefore, they recommended that LTG should only
be implemented by experienced and well-trained teams.?®

A few meta-analyses studies composed of retrospective studies
are available. In 2005, in Italy, Huscher Cristiano et al reported a
single-center RCT comparing laparoscopic and open subtotal gas-
trectomy for distal GC with 59 patients.?’ The patients were ran-
domized to open group (N = 29 and laparoscopic group N = 30).
Although clinical-stage information was not available, 23 (79.2%)
patients of the open group and 23 (76.7%) patients of the laparo-
scopic group were T2NO or over according to the 1997 AJCC pTNM
staging system. The mean number of lymph nodes retrieved was
33.4 + 17.4 in the open group and 30.0 + 14.9 in the laparoscopic
group. The overall postoperative morbidity rate was 27.6% vs 23.3%.
Overall 5-y OSR was 55.7% vs 54.8%, and the 5-y DFSR was 58.9%
and 57.3% (P = not significant), although the stage-stratified results
were not shown. From these results, the authors concluded that LG
was safe and feasible compared with OG, and long-term survival
outcomes of LG were comparable to those of open surgery.

Van der Veen et al recently published a phase Ill, multicenter in
the Netherlands, prospective RCT, LOGICA trial (NCT02248519),
comparing LG and OG in resectable gastric cancer (cT1-4a, NO-3b,
MO0).%° In that trial, between 2015 and 2018, 227 patients were as-
signed to the laparoscopic group (N = 115) and open group (N = 112)
after randomization. Most patients were diagnosed with pT2 or
higher (79.6% vs 78.4%, P = .178). The median hospital stay, which
was the primary endpoint of the trial, did not show a significant dif-
ference (7.0 d, IQR 5. --9.00 vs 7.0 d, IQR 5.00-9.00, P = .343). LG
was associated with a longer operation time, and less blood loss. 1-y
OSR was similar between the two groups (76% v 78%, P = 5.74). The
authors concluded that LG did not reduce the hospital stay com-
pared with OG, although postoperative complications and oncologi-
cal efficacy were comparable.

For an AGC-specific study, Umberto Bracale et al reported a
multicenter retrospective study concerning LG in the Italian popu-
lation with stage Il and Il AGC.%! In that study, 366 patients were
included and underwent either LTG or LDG. The authors concluded
LG for AGC is feasible and safe in terms of short-term postoperative
and long-term survival outcomes. The median operation time was
273.8 + 114.9 min for LTG and 236.6 + 99.1 for LDG. The median
number of harvested lymph nodes was 25 + 10 for the LTG and
27 + 11 for the LDG. The median hospital stay was 15 + 12 d in LTG
and 12 + 8 d in LDG. The overall 30-d postoperative complication
rate was 8.7% in LTG and 18.6% in LDG. Mortality occurred in three
cases with LDG, which were all due to heart failure.

3 | ROBOTIC SURGERY

Robotic surgery, represented by the da Vinci system (Intuitive
Surgical, Sunnyvale, CA, USA), has a few theoretical advantages
over laparoscopic surgery. A so-called endo-wrist feature can pro-
vide an additional degree of freedom to a surgeon. Second, there is
little instability from any hand trembling. Third, the existence of a

third arm can reduce the need for assistance by human resources.
Also, there are disadvantages of robotic surgery. The cost of robotic
surgery is much more expensive than laparoscopic surgery. Third,
the operation time is longer, mainly due to docking and undocking
the main body from the surgical table and changing the surgical in-
strument. For gastrectomy, the features mentioned above may also
be no exception.

Uyama et al conducted a phase Il, multicenter, single-arm, pro-
spective study comparing safety, feasibility, and the effectiveness
of robotic gastrectomy (RG) using the da Vinci surgical system for
patients with clinical stage | or Il GC.32 Between October 2014 and
December 2016, 330 patients were enrolled, and 326 patients com-
pleted the trial protocol. Thirty-day postoperative morbidity rate
over C-D grade Illa was the primary endpoint. The same complication
of conventional LG was a historical control. They hypothesized that
the complication rate over C-D llla of RG could be reduced to half
LG (6.4%), which was less than 3.2% as a threshold. The C-D grade
Illa or higher complication rate was 2.45%, which was significantly
lower than the threshold (RR 0.9755, 95% Cl: 0.9522 to 0.9893).
There was no 30-d mortality. When compared to historical control,
RG was associated with less blood loss (20 vs 37 mL, P < .001) and
shorter hospital stay after the operation (9 vs 13 d, P < .001). The
total operation time was similar between the two groups (313 vs
316 min, P =.837). The authors concluded that RG might be safe and
feasible for treating GC in reduced severe morbidity that required
any interventional treatment.

Recently published articles demonstrated the noninferiority of
RG for GC compared with LG from several studies. However, most
studies failed to figure out the theoretical advantages of RG over
LG. Guerrini et al conducted a systematic review comprised of 7200
patients from nine observational studies for comparing RG to LG and
OG in terms of short-term outcomes.®® All the robotic surgeries in-
cluded in that study utilized the da Vinci surgical system and were
published since 2010. RG was associated with less blood loss (WMD
-154.18 mL, 95% Cl: -250.11 to -58.25, P =.006) and a shorter hos-
pital stay (WMD -2.18 d, 95% Cl: -2.81 to -1.54, P = < .001) than
OG. Compared with LG, however, RG did not show any significance
in blood loss (WMD -6.08 mL, 95% Cl: -25.73 to 13.58, P = .54) and
hospital stay(WMD -0.60 d, 95% Cl: -1.39 to 0.20, P = .14). For the
number of retrieved lymph nodes, RG was comparable to LG (WMD
-0.25, 95% Cl: -3.72 to 3.22, P = .89) and OG (WMD -1.13, 95% ClI
-2.47 to0 0.21, P = .10). RG was associated with a comparable com-
plication rate for both LG (OR 1.12, 95% Cl 0.83-1.52, P = .44) and
OG (OR 1.37, 95% Cl: 0.92-2.06, P = .12). On the other hand, RG
was associated with a longer operation time compared with both LG
(WMD 61.99 min, 95% Cl: 43.12-80.86, P < .001) and OG (WMD
65.73 min, 95% Cl: 25.30-106.16, P = .001). For the cost-analysis,
RG cost more than LG by €3189 per patient. The authors concluded
in this systematic review that RG could have a comparable outcome
as LG. However, the article included patients mainly with stage |
GC. The further development of the robotic system and technique
should focus on reducing the operation cost and operation time and
proving the efficacy in terms of long-term survival outcomes.
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4 | MINIMALLY INVASIVE SURGERY
IN UNRESECTABLE OR BORDERLINE
RESECTABLE GASTRIC CANCER

4.1 | Palliative surgery

According to the latest Japanese treatment guidelines, noncurative
surgery can be offered to incurable patients to alleviate symptoms.
Surgery to relieve symptoms may then be considered an option;
either palliative gastrectomy or gastrojejunostomy (GJ) could be
selected, depending on the resectability of the primary tumor and
surgical risks.° Although gastrectomy plus chemotherapy has failed
to prove a survival benefit over chemotherapy alone in the REGATTA
trial,3* there are still several positives regarding the survival benefit
of the reduction surgery for stage IV GC. Min et al compared lapa-
roscopic and open radical gastrectomy with maximum metastasec-
tomy in patients with stage IV GC.3® The authors implied that radical
gastrectomy with maximum metastasectomy could have a potential
role in stage IV GC. After comparing those who underwent the gas-
trectomy plus chemotherapy group in the REGATTA trial with those
who met the criteria of the REGATTA trial in this study cohort, the
2-y OSR and mean survival time was 55.6%, and 26.8 mo, which was
twice as high as those of the REGATTA trial (25.1% and 14.3 mo,
respectively); this discrepancy can be attributed to the extent of
surgery. The REGATTA trial only allowed limited surgical resection
without metastasectomy. The authors suggested that LG with me-
tastasectomy is safe and feasible for very selected stage IV patients
and has comparable survival and fewer postoperative complications
than open surgery.

In gastric outlet obstruction, laparoscopic bypass GJ can help
patients resume food intake. Navarra et al conducted an RCT with a
small number of patients (N = 24) comparing laparoscopic and open
GJ for patients with gastric outlet obstruction.3¢ The authors con-
cluded that laparoscopic GJ was a safe, feasible, and an effective
alternative to open GJ with less blood loss and shorter time to oral
solid food intake. A comparative study by Ojima et al compared lap-
aroscopic and open GJ in patients with gastric outlet obstruction
(N = 53).% The authors also concluded that laparoscopic GJ was a
valuable and feasible alternative to open GJ, with a lower postop-
erative delayed gastric emptying and shorter time to resume oral
feeding.

5 | CONVERSION SURGERY AFTER
NEOADJUVANT CHEMOTHERAPY

Several chemotherapy regimens have been developed to improve
the survival of patients with stage IV GC. In addition to palliative
chemotherapy or palliative surgery, new therapeutic approaches
should be considered to enhance the survival of patients with stage
IV GC. Several conversion therapeutic approaches have been suc-
cessfully introduced for stage IV GC. Yoshida et al divided stage
IV GC into four subcategories: potentially resectable metastasis;
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marginally resectable metastasis; incurable and unresectable, except
for certain circumstances of local palliation needs; and noncurable
metastasis.® Staging laparoscopy is required in most categories, fol-
lowed by open procedures. There are no large-scale RCTs dealing
with minimally invasive conversion surgery. A retrospective study
comparing open surgery and MIS in conversion surgery has been re-
ported recently. Yamamoto et al reported that MIS could be safely
performed as conversion surgery following chemotherapy for stage
IV GC over open surgery in terms of less blood loss (10 vs 520 mL,
P < .0001), shorter hospitalization (8 vs 12 d, P < .0001), better me-
dian relapse-free survival (31.0 vs 11.3 mo, P = .022), and median
overall survival (52.7 vs 22.4 mo, P = .0028) despite the longer op-
eration time.>? Moreover, MIS was not a negative prognostic factor
for overall survival after conversion surgery (HR 0.44, 95% Cl: 0.15-
1.10; P = .081). MIS for conversion surgery could be considered a
potential treatment option for stage IV GC. However, due to a lack
of evidence, further studies are required to confirm this.

6 | OUR EXPERIENCE

Our institution has experience of over 10 000 cases of gastrectomies
for GC, including over 8000 cases of minimally invasive gastrecto-
mies since its foundation. In MIS for EGC, we have been very eager
to develop single or reduced port surgery,*® function-preserving
gastrectomy such as pylorus-preserving gastrectomy (PPG) for EGC
located at the middle third,*! proximal gastrectomy (PG) for EGC lo-

d,42'43

cated at the upper thir and limited gastrectomy with sentinel

node navigation surgery using dual dye and the isotope method.***°
We were a major participant of KLASS-01 comparing LG with OG in
clinical stage | GC® and KLASS 02 comparing LG with OG in AGC."
We have been actively participating in other KLASS-initiated clinical
trials.

Before actively adopting MIS for AGC, we conducted a single-
center nonrandomized Phase Il clinical trial, an AGC trial, to verify
the safety and efficacy of LG in AGC.***” The short-term and long-
term outcomes of this trial were very convincing for us. We recently
analyzed the short-term and long-term outcomes of patients who
underwent LG for AGC in our institution.*® Between May 2003 and
December 2018, with a total of 1483 patients, the short- and long-
term oncologic outcomes were comparable to those of other studies
regarding OG. In detail, 5-y OSR and DFSR were 88.9% and 85.4%
in stage IB, 88.7% and 87.2% in stage IIA, 84.2% and 78.1% in stage
IIB, 71.7% and 65.6% in stage IllA, 56.8% and 60.8% in stage IIIB,
45.4% and 25.2% in stage IlIC, and 25.0% for stage IV. The overall
recurrence rate was 14.4%, of which peritoneal recurrence was the
most frequent (5.2%). The overall 30-d postoperative complication
rate was 9.1%, of which pulmonary complication (2.9%) was the most
frequent, followed by leakage (2.2%). The old age (OR 1.02, 95% ClI:
1.01-1.04, P = 0.010) was an independent risk for complications in
multivariate analysis. These studies, even retrospective analyses,
suggest the potential of LG for AGC to show better short-term re-
sults and the same long-term outcomes.
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| CONCLUSION

In the era of MIS, many open procedures for GC have been repro-

duced laparoscopically. MIS is associated with fewer complications,

favorable short-term outcomes, and a comparable long-term sur-

vival rate, even in AGC. MIS implementation for GC has expanded

beyond locally resectable AGC to certain selected unresectable GCs

and conversion surgery fields.
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