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Intestinal Type      Correa pathway

Diffuse Type         Carneiro pathway

Precursors

Lauren Classification

Evgeny Yakirevich, Murray B. Resnick .Gastroenterol Clin N Am 2013

Bing Hu, Nassim El Hajj, Scott SittlerJ Gastrointest Oncol 2012;3 (3):251-261Gastric Cancer : Chairat Supsamutchai M.D. Slide 4/86



Normal gastric mucosa

Carneiro pathway

Invasive signet ring  carcinoma

Germline mutation CDH1

Signet ring carcinoma in-situ

LOH: CDH1

Evgeny Yakirevich, Murray B. Resnick 

Gastroenterol Clin N Am 2013Gastric Cancer : Chairat Supsamutchai M.D. Slide 5/86



Cancer Syndrome Gene Population Frequency Gastric Cancer Risk

Hereditary diffuse

gastric cancer (HDGC)

CDH1 Very rare >80%

Hereditary breast/

ovarian cancer

BRCA1/2 1/40 to 1/400 2.6–5.5%

Lynch syndrome MLH1, MSH2, MSH6,

PMS2, Epcam

1/440 6–13%

Li-Fraumenisyndrome P53 1/5000 2.8%

Familial adenomatous

Polyposis APC 1/10,000 to 1/15,000 0.5%–2%

Juvenile polyposis SMAD4, BMPR1A 1/16,000 to 1/100,000 21%

Peutz-Jeghers syndrome STK11 1/25,000 to 1/250,000 29%

Inherited predisposition syndromes for gastric cancer

Chun N, Ford JM. Genetic testing by cancer site: stomach. Cancer J 2012 Jul-Aug;18(4)
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Normal gastric mucosa 

Chronic H.pylori gastritis

Atrophic gastritis

Intestinal metaplasia

Dysplasia

Intestinal type carcinoma

Genomic instability, DNA methylation

Mutation: 
TP53, APC

Mutation: TP53, KRAS. LOH: TP53, APC, DCC

Evgeny Yakirevich, Murray B. Resnick 

Gastroenterol Clin N Am 2013

Correa pathway

Premalignant

lesion 
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Classification and Grading of Gastritis:

The Updated Sydney System
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M. Rugge, P. Correa, F. Di Mario, et al. Digestive and Liver Disease 2008.

Operative Link for Gastritis Assessment

OLGA staging system
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Operative link on gastric intestinal metaplasia 

assessment (OLGIM) 

M. Rugge et al. Best Practice & Research Clinical Gastroenterology 27 2013.Gastric Cancer : Chairat Supsamutchai M.D. Slide 10/86



OLGA 
stage, n (%)

Gastric cancer 
patients
n = 474

Control 
subjects
n = 474

Crude OR
(95% CIControl 

subjects
n = 474) 

Adjusted OR (95% CI)

0 37 (7.8) 90 (19.0) 1.00 1.00

I 82 (17.3) 131 (27.6) 1.52 (0.95–2.44) 1.12 (0.67–1.88)*

II 136 (28.7) 127 (26.8) 2.61 (1.66–4.10) 1.54 (0.92–2.56)*

III 114 (24.1) 69 (14.6) 4.02 (2.47–6.53) 2.09 (1.20–3.63)*

IV 105 (22.2) 57 (12.0) 4.48 (2.72–7.40) 2.04 (1.14–3.63)*

P for trend < 0.0001 0.0012

Univariate and multivariate analyses of the risk of 

gastric cancer in subjects according to gastritis OLGA

S.-J. Cho, I. J. Choi, M.-C. Kook. Aliment Pharmacol Ther 2013; 38: 1292-1302
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OLGIM stage, 
n (%)

Gastric cancer 
patients
n = 474

Control subjects
n = 474

Crude OR
(95% CIControl subjects

n = 474) 

Adjusted OR (95% CI)

0 09 (23.0) 1266 (56.1) 1.00 1.00

I 91 (19.2) 86 (18.1) 2.58 (1.78–3.74) 2.38 (1.59–3.57)‡

II 70 (14.8) 53 (11.2) 3.22 (2.11–4.91) 2.97 (1.85–4.75)‡

III 98 (20.7) 41 (8.6) 5.83 (3.81–8.94) 5.50 (3.38–8.95)‡

IV 106 (22.4) 28 (5.9) 9.24 (5.76–14.82) 8.91 (5.16–15.37)‡

P for trend <0.0001 <0.0001

S.-J. Cho, I. J. Choi, M.-C. Kook. Aliment Pharmacol Ther 2013; 38: 1292-1302

Univariate and multivariate analyses of the risk of gastric cancer in 

subjects according to gastritis OLG IM staging systems
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IM               34.1% Benign ulcer

54.4% Cancer

> 60 year     70%
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Intestinal metaplasia

1. whitish mucosa

rough mucosal surface uneven mucosal surface
2. villous appearance.

3. atypical collecting venules
abnormal morphology and uneven distribution

4. patchy redness.

Nobuhiro Fukuta et al. Digestive Endoscopy 2013; 25: 526–534Gastric Cancer : Chairat Supsamutchai M.D. Slide 15/86



Systematic screening protocol for the stomach 

(SSS)

Yao K. Ann. Gastroenterol. 2013; 26: 12–23.
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Surgical treatment 
Gastric Cancer
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English language 100 publications from 1970-1992 (99,785 cases)

Japan Non-Japan

No. of series 15 85

Resection rate(%) 93.1 35.2

Curative resection (%) 58.6 17.8

5 Yr-survival rate (%) 60.5 39.4

(after curative resection) (6,736/11,139) (2,836/7,205)

Akoh&Macintyre
Br J Surg 1992
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What made such a remarkable difference in the survival?

Three hypothesis

1. The “different disease hypothesis”

2. The “stage migration hypothesis”

3. The “treatment hypothesis”
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Arguments against extended LND in the Western countries

 Fatal disease (Captian of death)

 Postoperative mortality&morbidity

 Operative time&cost of intensive care

 Experience and learning curve effect

 No prospective randomized studies from Japan

 Lymph node metastasis, indicator but not governor of survival 
(stage migration phenomenon)
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• Cuschieri et al. (MRC-UK)
Lancet 1996 
Br J Cancer 1999 

• Bonenkamp et al. (Dutch Gastric Cancer Group)
Lancet 1995 
N Eng J Med 1999                                                                                                                         
Lancet Oncol 2010

• Degiuli et al. Italian Gastric Cancer Study Group (IGCSG) randomized surgical 
trial                                                                                                                        
J Clin Oncol 1998                                                                                                          
BJS 2014

D1 or D2
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D1 (n=200) D2 (n=200)

• P.O. hospital stay (days) 18 23

• P.O.complications (%) 21 33
• P.O. mortality (%) 6.5 13

with P.S. 16

without P.S. 9

• 5 yr-survival (%) 35 33

Cuschieri et al
Lancet 1996

Cuschieri et al
Br J Cancer 1999
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D1 (n=380) D2 (n=331)

• P.O. hospital stay (days) 14 16

• P.O.complications (%) 25 43

• P.O. mortality (%) 4 10

• 5 yr-survival (%) 45 47

Bonenkamp et al
Lancet 1995

Bonenkamp et al
NEJM 1999Gastric Cancer : Chairat Supsamutchai M.D. Slide 24/86



• Bonenkamp et al
Lancet 1995

• Bonenkamp et al
NEJM 1999

D1 D2

British Trials 200 200

P.O. morbidity 28% 46%

P.O. mortality 6.5% 13%

5-yr survival 35% 33%

Dutch Trials 380 331

P.O. morbidity 25% 43%

P.O. mortality 4% 10%

5-yr survival 45% 47%

• Cuschieri et al

Lancet 1996

• Cuschieri et al

Br J Cancer 2000 Gastric Cancer : Chairat Supsamutchai M.D. Slide 25/86



Morbidity and mortality after D1 and D2 gastrectomy for cancer : 
Interim analysis of the Italian Gastric Cancer Study Group (IGCSG) 

randomized surgical trial

D1 (n=76)        D2 (n=86)

• P.O. hospital stay (days) 12 12

• P.O. complications (%) 10.5 16.2

• P.O. mortality (%) 1.3 0

Degiuli et al
EJSO 2004
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BJS 2014; 101: 23–31Overall survival

IGCSG-R01 RCT

D2 gastrectomy is not associated with improved overall survival 
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Lancet Oncol 2010; 11: 439–49

Surgical treatment of gastric cancer: 15-year follow-up
results of the randomised nationwide Dutch D1 D2 trial

Overall survival in patients treated 
with curative intent (n=711)

Disease-free survival and risk of 
recurrence in patients treated with 

curative intent (n=711)
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Gastric Cancer

Treatment Option 
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Gastric Cancer : 5 Years survival rate 

Stage USA Japan

IA 78% 90%

IB 58% 85%

II 34% 75%

IIIA 20% 50%

IIIB 8% 30%

IVA 7% 15%

IVB 7% 5%

USA : National Cancer Data Base 1987-1996 
(50,191 GC) 

• Hundahl et al
Cancer 2000 

Japan : 18 Institutes 1985-1994 
Fujii et al  Gastric Cancer 1999
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Phase3 SWOG 9008/INT-0116 Resected Gastric Cancer (USA)
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Phase3 SWOG 9008/INT-0116 
Resected Gastric Cancer (USA)

Respectable 

Stage Ib-IV 

(Mo), Any N 

Gastric 

Adenocarcino

ma

N-599

R
a
n
d
o
m
i
z
a
t
i
o
n

Observation

5FU/LV

OS

Macdonald JS, et al. NEJM 2001, Smalley SR, et al. JCO 2012 

5FU/LVRT 4500 
cGy

5FU/LV x2
x1 x2

N=227

N=282
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overall survival 

surgery group = 27 months  

chemoradiotherapy group =36 months, P=0.005 
the hazard ratio for death was 1.35
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OS

RFS

5FU+RT

5FU+RT

Observation

Observation

Macdonald JS, et al. NEJM 2001, Smalley SR, et al. JCO 2012 

10 Year follow-up

• Locoregional Relapse 47% vs 24%

• Only 64% completed all planned 

treatment 

Less than D1 = 54%

D1  = 36%

D2 = 10%
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Results

-- D2 10%, D1 36%, D0 54%

-- complete treatment protocol 64%

-- grade III toxicity 41% and grade IV toxicity 32%

-- death from chemoradiation 1%

-- adeno CA of EGJ 20%

-- 15% LN –ve

-- RT = local treatment  as surgery

Macdonald et al
NEJM 2001
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USA 

Surgery with Post op CCRT 
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Comparison of results : Trials Int-0116 and JCOG 9501

Int 0116 JCOG 9501

No. of pts 281 523

Surgery D0
D1
D2
D3

54%
36%
10%

-

-
-

50%
50%

Adjuvant Radiation
Chemotherapy

45 Gy
5 FU + LV

None
None

Tumor – related deaths 1.1% 0.8%

Survival 3–yr
5–yr 

50%
42%

-
71.4%
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Cumulative 5-years survival rate(%)

Stage USA Germany Japan

(n=6,525) (n=1,654) (n=1,679)

IA 60 85 96

IB 45 70 94

II 28 45 87

IIIA 15 30 60

IIIB 10 18 40

IV 5 10 10

USA : Wanebo et al Ann Surg 1993

Germany : Roder et al Cancer 1993

Japan : Maruyama et al Gastric CancerGastric Cancer : Chairat Supsamutchai M.D. Slide 40/86



Neoadjuvant (perioperative) chemotherapy
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Neoadjuvant (perioperative) chemotherapy

MAGIC

FNLCC/FFCD

EORTC 40954

ECF  Surgery   ECF

5-FU/Cisplatin  Surgery

5-FU/Cisplatin  Surgery

Surgery

Surgery

Surgery

Perioperative chemotherapy
docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) 
epirubicin, cisplatin, and fluorouracil or capecitabine (ECF/ECX)Gastric Cancer : Chairat Supsamutchai M.D. Slide 42/86



DFS OS

PeriOp ECF
PeriOp ECF

Surgery Alone
Surgery Alone

PeriOP ECF Surgery Alone HR 
(95% CI; P-value)

5-yr DFS 33% 19% 0.66
(95% CI 0.53 - 0.81; P<0.001) 

5-yr OS 36% 23% 0.75
(95% CI 0.60 - 0.93; P=0.009) 

Cunningham D, et al. NEJM 2006
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Perioperative chemotherapy versus surgery alone for 
resectable gastroesophageal cancer (MAGIC Trial)

Result:

• P.O. morbidity & mortality were similar

• Resected tumor were smaller and less advanced

• 5-year survival rate 36% vs 23%

Note:

• Only 42% completed all protocol treatment

• Only 42% of D2 gastrectomy

• Cunningham et al
NEJM 2006
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FLOT 4

Perioperative chemotherapy
with docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) versus epirubicin, cisplatin, and fluorouracil or 

capecitabine (ECF/ECX) for resectable gastric or gastroesophageal junction (GEJ) adenocarcinoma (FLOT4-AIO): 
A multicenter, randomized phase 3 trial. 
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FLOT 4 Progression Free Survival
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FLOT4 Overall Survival
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EU

Peri-operative chemo

Chemo Surgery  Chemo
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Japan

• The General Rules (GR) for Gastric Cancer Study in Surgery and Pathology 

(1st Japanese edition) in 1963
Japanese Research Society

for Gastric Cancer (JRSGC) 1963

• 1995 1st English edition of the Japanese classification
of gastric carcinoma (12th Japanese edition of GR)

• 1997 The JRSGC was transformed into the Japanese
Gastric Cancer Association

• 1998 2nd English edition of the Japanese classification
of gastric carcinoma (13th Japanese edition of GR) 

• 2010           3rd English edition of the Japanese classification
of gastric carcinoma

• 2014          4th English edition of the Japanese classification
of gastric carcinoma

• 2018          5th English edition of the Japanese classification
of gastric carcinoma

Japanese Gastric Cancer Association
Gastric Cancer
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Japanese gastric cancer treatment guidelines 2018 (5th edition)Gastric Cancer : Chairat Supsamutchai M.D. Slide 52/86
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Bursectomy did not provide a survival advantage over non-bursectomy. 

D2 dissection with omentectomy alone should be done as a standard surgery for 
resectable cT3–T4a gastric cancer.

5-year overall survival was 76·7% in the non-bursectomy group and 76·9% in 
the bursectomy group

1204 patients
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Proximal gastric adenocarcinoma of T2-4/N0-2/M0 not invading the greater 
curvature

splenectomy should be avoided as it increases operative morbidity 
without improving survival.

254 patients in the splenectomy group, 6 patients (2.4%) had 
histological metastasis in No. 10 nodes
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Inclusion criteria
Before operation
Histologically proven adenocarcinoma
A T2/T3/T4 tumor located in the upper third of the stomach
Absence of or 3 cm or shorter esophageal invasion by endoscopy 
and barium fluoroscopy
Absence of tumor invasion of the greater curvature
Not a stump cancer
Not of linitis plastica type (Borrmann type 4)
N0/N1/N2 and M0 by diagnostic imaging
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Adjuvant chemotherapy

The Japanese ACTS-GC 
(Adjuvant Chemotherapy Trial of S-1 for 
Gastric Cancer) phase III trial randomized

The CLASSIC 
(Capecitabine and Oxaliplatin Adjuvant Study

in Stomach Cancer) 

South Korea, China, and Taiwan
phase III trial randomized
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Japan and East Asia

D2 gastrectomy with post op chemo
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Ramathibodi
Gastric cancer
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Survival curves for stages (1995-2005) 
(N= 97)

stage IV 

stage IIIB 

stage IIIA 

stages IA and IB 
stage II 

AJCC edition 6 
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stage N total N 

death

5 year survival p-

value
Median 

time

% 

survival

95%CI

1 8 0 . 100 .

0.0003

2 22 6 46.85 47.45 13.94 to 

75.42

3 37 10 59.51 59.04 33.41 to 

77.62

4 20 12 13.61 30.27 9.14 to 

55.05

AJCC edition 7

Survival curves for stages (2005-2016)
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Adjuvant N total N death 5 year survival p-value

Median 

time

% survival 95%CI

TS1+S1 12 4 27.08 45.71 8.19 to 78.28

0.7757
other 40 16 41.84 42.05* 19.49 to 63.19*Gastric Cancer : Chairat Supsamutchai M.D. Slide 78/86



6.25 %
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Future at Ramathibodi
Minimally invasive surgery for Gastric cancer
 Biomarker
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Future
Diagnosis         Endoscope patho, AI

Surgery            Laparoscopic, Robotic, Sentinel LN,
navigation, peritonectomy , intraabdominal chemo

Biomarker  PDL1 , MIS, Gene

Chemo and RT  effective regimen

Target multiple target replace chemo

Conversion therapy Gastric Cancer : Chairat Supsamutchai M.D. Slide 85/86



Thank you
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