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Although the incidence of gastric cancer has decreased because of the lower rate of Helicobacter pylori in-

fection, it still accounts for a large number of deaths in Japan. Gastric cancer is mainly treated by resec-

tion, and the rate of radical resection is high in Japan because approximately 50% of cases are diag-

nosed at an early stage. Treatment advances have increased the number of endoscopic submucosal dis-

sections, and development of laparoscopic surgery and robot-assisted surgery as minimally invasive ap-

proaches has yielded results similar to those of conventional surgeries, at least in the short term. Cases

for which resection is contraindicated are treated with chemotherapy if performance status can be main-

tained. Although anticancer drugs are continuously under development, treatment outcomes remain un-

satisfactory. As Japan becomes a super-aging society, the number of refractory cases is projected to in-

crease. Therefore, evidence of any benefit for minimally invasive surgery and function-preserving sur-

gery needs to be reported quickly. In this paper, we discuss gastric cancer treatment modalities recom-

mended in the fifth edition of the gastric cancer treatment guidelines and describe recent research find-

ings. (J Nippon Med Sch 2021; 88: 156―162)
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Introduction

Although the incidence of gastric cancer is declining be-

cause of the decrease in the rate of Helicobacter pylori in-

fection, the mortality rate for gastric cancer remains high.

In 2018, gastric cancer was the second and fourth most

common cause of death among men and women, respec-

tively, in Japan1. The primary treatment modality for gas-

tric cancer is resection, but the rate of open resection for

distal advanced cancer with previous chronic atrophic

gastritis is diminishing as the rate of H. pylori infection

decreases. In Japan, treatment for gastric cancer is gener-

ally decided in accordance with the fifth edition of the

Gastric Cancer Treatment Guideline, which is prepared

by the Japanese Gastric Cancer Association (Fig. 1). Ap-

proximately 50% of gastric cancer cases in Japan are di-

agnosed at an early stage; thus, the rate of minimally in-

vasive resection, such as endoscopic, laparoscopic, and

robotic surgery, is high. Advanced gastric cancer for

which radical resection is not indicated is primarily

treated with chemotherapy. Although new anticancer

drugs have been developed, the prognosis for advanced

gastric cancer remains unsatisfactory. This review dis-

cusses the latest evidence on endoscopic resection, surgi-

cal resection, and chemotherapy as primary treatment

modalities for gastric cancer.

Endoscopic Resection

According to the National Database of the Ministry of

Health, Labour and Welfare, 54,470 (53.2%) of the 102,315

gastric cancer operations in 2017 were endoscopic resec-

tions, and the rate is increasing2. There are two types of

endoscopic treatment: endoscopic mucosal resection and

endoscopic submucosal dissection. In endoscopic mu-

cosal resection the mucosa of the stomach is raised, the

lesion is snared with a steel wire, and high-frequency ab-

lation is performed3,4. In endoscopic submucosal dissec-
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Fig.　1　Flowchart for treatment selection in gastric cancer

Excerpted and modified from the fifth edition of the Gastric Cancer Treatment Guideline

Fig.　2　Endoscopic submucosal dissection procedure

The mucosa around the lesion is incised with a high-frequency device, followed by concurrent dissection of the submu-

cosa and resection of lesions.

tion the mucosa around the lesion is incised with a high-

frequency device and the submucosa is then dissected

and excised5―7. Development of the endoscopic submu-

cosal dissection procedure has enabled complete resec-

tion of lesions and is an important advance in endo-

scopic treatment (Fig. 2). The fifth edition of the Gastric

Cancer Treatment Guidelines recommends endoscopic re-

section for cT1a early gastric cancer lesions with a <1%

estimated risk of lymph node metastasis. Endoscopic

treatment has absolute and expanded indications, both of

which are determined based on tumor size, pathological

type, and presence or absence of ulcerative findings8,9.

However, endoscopic treatment may also achieve cure,

even in patients who do not satisfy the above indica-

tions. Endoscopic treatment can be considered a “relative

indication” for patients who refuse surgery or cannot un-
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Fig.　3　Laparoscopic dissection of a lymph node

Suprapancreatic lymph node dissection via laparoscopy. 

The procedure achieves outcomes comparable to those of 

open surgery.

dergo surgery because of comorbidities. This “relative in-

dication” will likely increase as we become a super-aging

society.

Laparoscopic and endoscopic cooperative surgery

(LECS)10-first reported by Hiki et al. in 2008-was devel-

oped to treat gastric submucosal tumors. The original

method involves full-thickness resection that perforates

the stomach wall and thus is contraindicated for gastric

cancer because of concerns regarding dissemination.

However, a non-perforating LECS approach, such as a

combination of laparoscopic and endoscopic approaches

for neoplasia with non-exposed technique11 and non-

exposed endoscopic wall inversion surgery12, has been re-

cently developed. This approach does not open the gas-

tric cavity and may thus be used in gastric cancer. For

example, full-thickness resection by LECS and/or senti-

nel node navigation surgery may be a treatment option

for cases in which the depth of cancer invasion deviates

from the “relative indication” in the absence of clinical

lymph node metastasis. It can also be performed when

endoscopic submucosal dissection is technically difficult.

Surgical Resection

According to the 2017 National Database, 48,485 (47.3%)

of the 102,315 gastric cancer operations were surgical re-

sections, among which 21,291 procedures (44.5%) were

performed laparoscopically2. Surgical resection involves

lymph node dissection and gastrectomy for advanced

gastric cancer or early gastric cancer with a high risk of

lymph node metastasis. The fifth edition of the Gastric

Cancer Treatment Guidelines recommends radical gas-

trectomy for M0 patients for whom endoscopic resection

is contraindicated (or eCura C after endoscopic submu-

cosal dissection). Furthermore, if regional lymph node

swelling is greater than 3 cm, extended surgery after

neoadjuvant chemotherapy should be considered. Sur-

gery alone may be considered for resectable H, minor P1,

and CY1. Meanwhile, extended surgery after neoadjuvant

chemotherapy is recommended for para-aortic lymph

node (No. 16a2/b1) metastasis alone (Fig. 1).

Gastric surgery can be classified as total gastrectomy,

distal gastrectomy, pylorus-preserving gastrectomy, and

proximal gastrectomy. Although segmental resection and

local resection are commonly performed, they are re-

garded as investigational surgical techniques. Lymph

node dissection is decided according to clinical T and/or

N factor, and D1 or D1+ dissection is indicated for cT1

lesions and D2 dissection for cT2 or cN (+) lesions. The

range of lymph node dissection (eg, D1/D1+/D2) is de-

termined for all four surgical procedures, and D2 is ex-

clusively defined for total and distal gastrectomies.

Therefore, the standard surgical modality for advanced

cancer with cT2 or higher or cN (+) lesions is total gas-

trectomy or distal gastrectomy. For cT1N0 tumors, a

more conservative surgery, such as pylorus-preserving

gastrectomy or proximal gastrectomy, may be considered.

The choice depends on tumor location and the need to

preserve stomach function. Although there is no definite

evidence, extended dissection of D2 or higher may be

performed, such as splenectomy, for advanced gastric

cancer invading the upper greater curvature.

Laparoscopic surgery-first reported in 1991 by Kitano

et al.13-has become widely used over the last 30 years, in

conjunction with improvements in surgical skills, devel-

opment of novel medical devices, and increased empha-

sis on posttreatment quality of life14 (Fig. 3). A 2016 ques-

tionnaire survey on endoscopic surgery, distributed by

the Japanese Society of Endoscopic Surgery15, showed

that laparoscopic surgeries outnumbered open surgeries,

and a 2010 clinical trial (JCOG0703) reported that

laparoscopy-assisted distal gastrectomy was safe16. On the

basis of these results, the fourth edition of the Gastric

Cancer Treatment Guidelines recommended that laparo-

scopic surgery be considered as an option in general

clinical practice for cStage I cancer that is indicated for

distal gastrectomy. In addition, the safety of laparoscopic

proximal gastrectomy and total gastrectomy was proven

in clinical trials (JCOG1401)17. Accordingly, the Gastric

Cancer Treatment Guidelines Committee recommended

laparoscopy-assisted total gastrectomy and laparoscopy-
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Fig.　4　The da Vinci surgical system

Photograph of the da Vinci Xi surgical system developed 

by Intuitive Surgical in the United States.

©2020 Intuitive Surgical, Inc.

assisted proximal gastrectomy as standard treatments for

cStage I gastric cancer. Laparoscopic treatment for ad-

vanced gastric cancer was found to be safe in a joint

clinical trial in Japan and South Korea (JLSSG0901)18. Pa-

tient follow-up is ongoing, and the results, including out-

comes, are expected to influence current treatment guide-

lines.

Laparoscopic surgery techniques are close to optimal,

at least in high-volume centers, and laparoscopic surgery

is thus projected to be more widely used for expanded

indications and in cases of advanced cancer. The da Vinci

Surgical System, developed by Intuitive Surgical in the

United States (Fig. 4), became more widely used after

Ishida et al.19 first reported robot-assisted gastrectomy in

Japan, in 2009. The major features of this system are its

multi-joint movement, tremor filtering, and three-

dimensional view, which enable highly accurate, “milli-

meter unit”, surgery. An analysis of short-term postop-

erative outcomes found that robotic surgery achieved a

lower rate of grade �3 Clavien-Dindo complications and

shorter hospital stays20. The drain amylase level on post-

operative day 1 was also significantly lower for this tech-

nique21. Therefore, many surgeons believe that robotic

surgery achieves short-term results that are almost

equivalent to those of laparoscopic gastrectomy, if the

surgeon is experienced. The exponential increase in the

number of robot-assisted operations, since insurance be-

gan covering these procedures, in 2018, suggests that it

will become the main surgical approach in the future, if

the cost can be reduced.

We reviewed evidence on laparotomy procedures. The

JCOG9501 trial investigated whether D2 plus No. 16 dis-

section was superior to standard D2 dissection for T2 or

worse gastric cancer with no macroscopic metastasis to

the para-aortic node22. Unfortunately, there was no sig-

nificant difference in 5-year survival between the two

groups, and prophylactic No. 16 dissection was not es-

tablished as a standard treatment. As mentioned above,

extended surgery after neoadjuvant chemotherapy is con-

sidered for patients with clinical metastasis limited to the

No. 16 lymph node area.

Total gastrectomy with splenectomy has long been per-

formed in Japan as curative surgery for gastric cancer pa-

tients with advanced lesions in the upper part of the

stomach. However, the JCOG0110 trial found that non-

splenectomy was noninferior to splenectomy23. Further-

more, incidences of postoperative complications were

higher in the splenectomy group. As a result, No. 10 was

deleted from the definition of D2 dissection for total gas-

trectomy in the fifth edition of the Gastric Cancer Treat-

ment Guideline. However, “lesions invading the curva-

ture line” were excluded from the case selection; thus, it

is important to understand that the significance of sple-

nectomy for such cases has not yet been determined. We

believe that splenectomy should be performed for suffi-

cient dissection in patients with clinically suspected me-

tastasis in No. 10. However, surgeons must take care to

avoid complications such as pancreatic fistula and intrap-

eritoneal abscess. Future studies should attempt to accu-

mulate evidence on the usefulness of splenectomy for

cases of greater curvature invasion.

Bursectomy for advanced cancer, which aims to re-

move micrometastases that may be present in the bursa,

is a procedure that has long been performed by Japanese

surgeons. The randomized controlled trial (RCT) JCOG

1001 investigated whether bursectomy was superior to

omentectomy in standard gastrectomy for T3/T4a gastric

cancer but was discontinued because the survival curve

of the bursectomy group was slightly lower than that of

the omentectomy group in interim analysis. Further, the

amount of bleeding, operation time, and rate of postop-

erative pancreatic juice leakage were significantly higher

in the bursectomy group than in the omentectomy

group24. Therefore, the usefulness of bursectomy was re-

jected in the fifth edition of the Gastric Cancer Treatment

Guideline. Ongoing RCTs (JCOG1711) are examining the

noninferiority of omitting omentectomy25.
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Fig.　5　Chemotherapy regimen recommended for unresectable/recurrent gastric cancer

Excerpted and modified from the fifth edition of the Gastric Cancer Treatment Guideline

Collection of data on radical resection after neoadju-

vant chemotherapy was delayed in Japan, partly because

more than 50% of gastric cancers are diagnosed at an

early stage. The results of the first Japanese RCT on

neoadjuvant chemotherapy (JCOG 0501) were reported in

201826. In this trial, patients with scirrhous gastric cancer

(type 4) or type 3 gastric cancer �8 cm were considered

eligible for resection but had poor outcomes, and the ef-

fectiveness of neoadjuvant chemotherapy can be ex-

pected. JCOG 0501 attempted to confirm the superiority

of neoadjuvant chemotherapy with S-1 plus cisplatin plus

surgery plus postoperative S-1 adjuvant chemotherapy

over standard D2 dissection surgery plus postoperative

S-1 adjuvant chemotherapy. However, contrary to expec-

tations, 3-year survival did not significantly differ be-

tween the standard treatment group and neoadjuvant

chemotherapy group (62.4% vs 60.9%, respectively).

Thus, neoadjuvant chemotherapy has not been estab-

lished as a standard treatment. An RCT of neoadjuvant

chemotherapy with S-1 plus oxaliplatin for cT3/4 and N

(+) (JCOG 1509) is ongoing27.

Chemotherapy

Chemotherapy for gastric cancer is broadly classified as

treatment for unresectable or recurrent cases, postopera-

tive adjuvant chemotherapy, and neoadjuvant chemother-

apy. Here, we describe the first two treatments, for which

evidence is strong.

Chemotherapy for Unresected/Recurrent Gastric Can-

cer

Figure 5 shows the recommended chemotherapy regi-

men for unresected/recurrent gastric cancer in the fifth

edition of the Gastric Cancer Treatment Guidelines. Che-

motherapy for unresectable or recurrent gastric cancer is

expected to improve clinical symptoms during progres-

sion and prolong overall survival. However, it is not a

curative modality. The indications are a performance

status of 2 or higher, stable function of major organs, and

absence of severe comorbidities. Advances in chemother-

apy drugs have increased response rates; however, me-

dian survival remains about 6-14 months28,29. The princi-

pal chemotherapeutic agents for gastric cancer are 5-FU,

levofolinate calcium, S-1, capecitabine, cisplatin, ox-

aliplatin, irinotecan, docetaxel, paclitaxel, nab-paclitaxel,

trastuzumab, ramucirumab, and nivolumab. Chemother-

apy for gastric cancer can be administered as monother-

apy or combination therapy, as shown in Figure 5. The

Japan Gastric Cancer Society Guidelines Committee rec-

ommends pembrolizumab after second-line treatment

(evidence level B); trifluridine, tipiracil, and hydrochlo-

ride (TAS-102) after third-line treatment (evidence level

A); and trastuzumab deruxtecan after third-line treatment

for human epidermal growth factor receptor 2 (+) gastric

cancer (evidence level A). These recommendations are all

based on the results of RCTs30―32. During regimen selec-

tion, it is important to consider a treatment strategy that

uses the drugs pyrimidine fluoride, platinum, taxane, iri-

notecan, ramucirumab, and nivolumab, as these are

known to prolong survival.

Adjuvant Chemotherapy

Adjuvant chemotherapy is administered to prevent re-

currence after curative resection. S-1 for 1 year, or cape-
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citabine plus oxaliplatin for 6 months, is the gold stan-

dard of adjuvant chemotherapy for pStage II, IIIA, and

IIIB gastric cancer in the 13th Edition of the Japanese

Classification of Gastric Carcinoma. This recommenda-

tion is based on the results of the ACTS-GC study33,34 and

CLASSIC study35. However, adjuvant chemotherapy us-

ing the above regimen is inadequate for Stage III gastric

cancer. Thus, Japan and South Korea conducted a joint

RCT (JACCRO GC-07)36 that investigated whether addi-

tion of docetaxel to oral fluoropyrimidine improves the

efficacy of chemotherapy for gastric cancer. Overall sur-

vival was better for the S-1 plus docetaxel arm than for

the S-1 alone arm. The Japan Gastric Cancer Society

Guidelines Committee thus recommends S-1 plus do-

cetaxel for pStage III gastric cancer (evidence level A).

Conclusion

Although surgery is the most improved treatment modal-

ity for gastric cancer in Japan, outcomes for surgical

treatment of advanced gastric cancer have worsened. The

current goal of surgical resection is to preserve gastric

function and achieve R0 resection without perioperative

complications. The proportion of frail patients is pro-

jected to increase with the super-aging of the Japanese

population, and some patients are already difficult to

treat according to current guidelines. Improving treat-

ment outcomes for gastric cancer will require a multidis-

ciplinary approach combining endoscopy, drug treat-

ment, and surgery as part of a well-balanced treatment

strategy, especially for frail patients.
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