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A Proposal of New Staging System Based on
Survival Rates in Gastric Cancer Patients

Woo Jin Hyung, M.D."?, Jae Ho Cheong, M.D."2 Jian
Chen, M.D."*, Junuk Kim, M.D.", Seung Ho Choi, M.D."
and Sung Hoon Noh, M.D."?

Purpose: This study was carried out to propose a new
staging system to improve the current UICC/AJCC staging
system.

Methods: A total of 4217 patients who had undergone gast-
rectomy for gastric cancer from 1987 to 1997 were retros-
pectively reviewed. Among them, 4040 patients with either
early gastric cancer (EGC, n=1202) or advanced gastric
cancer (AGC, n=2838) can be appropriately staged by the
6th UICC/AJCC system. Survival rates of EGC were
analyzed according to the number of lymph node metastasis
while those of AGC patients were analyzed according to the
TNM classifications.

Results: The 5-year survival rate (5-YSR) of EGC patients
according to the 6th UICC/AJCC was 94.6% for stage la,
92.9% for stage Ib, and 40.9% for stage Il or IV. The 5-YSR
according to the number of lymph node metastases in EGC
patients was 94.6% for EGC patients with node negative,
95.1% for those with 1 or 2 positive nodes, and 73.4% for
those with 3 or more positive nodes. The 95% confidence
intervals of mean survival duration were narrower when pa-
tients were grouped with a reference number of metastatic
lymph nodes as 3 than when patients were grouped
according to the 6th UICC/AJCC staging system. The 5-YSR
according to TNM classifications in AGC patients wss 89.8%
for T2NOMO, 71.5% for T2N1MO, 74.9% for T3NOMO, 55.2%
for T2N2MO, 58.6% for T3N1MO, 44.4% for TANOMO, 35.1%
for T3N2MO, 32.3% for TANTMO, 9.4% for T4AN2MO, 14.1%
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for TanyN3MO, and 7.6% for TanyNanyM1. The survival of
T4N1MO was rather similar to that of T3N2MO (P=0.9225)
than other TNM classifications in stage IV (P <0.0001).
Conclusion: With these results we may propose following
new staging proposal. For EGC patients, the following
division of N1 into two groups is recommanded: 1 or 2
positive lymph nodes as N1a and 3 or more positive nodes
as N1b is recommended. With the new nodal classification
in EGC, the staging recommendation for EGC patients is |
for TINOMO and T1N1aMO, and Il for TIN1bMO. For AGC
patients, the following redistribution of TNM classification is
recommanded for a new staging system, regarding T2NOMO
as stage | and T4N1IMO as stage llIb. In this new staging
system, we can reduce the 6 stage groups into 5. (J Korean
Surg Soc 2004;66:20-26)
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Fig. 1. Cumulative survival curves for 1202 early gastric cancer patients. (A) According to 5th UICC/AJCC staging system. The 5-year
survival rates were 94.8% for stage Ia, 92.9% for stage Ib, 40.9% for stage II or more advanced (P <0.0001, log rank test). (B)
According to number of metastatic lymph nodes. The 5-year survival rates were 94.8% for patients without involved lymph node,
95.1% for patients with 1 or 2 involved lymph nodes, 73.4% for patients with 3 or more involved lymph nodes (P <0.0001, log

rank test).
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Fig. 2. Boxplot showing 95% confidence interval of mean survival
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duration of early gastric patients with lymph node metas-
tasis. The 95% confidence intervals of mean survival dura-
tion are narrower when patients were grouped with a refer-
ence number of metastatic lymph nodes as 3 than patients
were grouped according to Sth UICC/AJCC staging system.
The 95% confidence interval of mean survival duration of
patients with 3 or more involved lymph nodes is rather
similar to that of stage II advanced gastric cancer patients
(T2NIMO or T3NOMO). Values in the boxes are mean
survival duration of each group.
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TanyNanyM1 (n=240) 7.1%©] $1th(Fig. 3).
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Fig. 3. Histogram showing 5-year survival rates of 2838 advanced
gastric cancer patients according to TNM classification and
stage based on 5th UICC/AJCC staging system. The
survival decreased significantly by increasing the stages
according to 5th UICC/AJCC staging system. The survival
of each TNM classifications were similar in stage II
(P=0.7702), and IIIb (P=0.1104), while the survival of
T4ANIMO in stage IV was significanlty favorable than other
TNM classifications in stage IV (P<0.0001).
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Fig. 4. Cumulative survival curves for advanced gastric cancer
patients with T3N2MO and T4ANIMO. The 5-year survival
rates were 35.1% for patients with T3N2MO classification
and 32.3% for patients TANIMO classification (P=0.9225,
log rank test).

Table 1. A proposal for new staging system

Stage I T1 NO MO
Tl Nla MO

T2 NO MO

Stage 1I T1 N1b MO
T2 N1 MO

T3 NO MO

Stage Illa T2 N2 MO
T3 N1 MO

T4 NO MO

Stage IIIb T3 N2 MO
T4 N1 MO

Stage IV T4 N2, N3 MO
T2, T3 N3 MO

Any T Any N M1

Regional Lymph Nodes (N) grouping.

NO = No regional lymph node metastasis; N1 = Metastasis in 1
to 6 regional lymph nodes; Nla = Metastasis in 1 to 2 regional
lymph nodes in T1 lesion; N1b = Metastasis in more than 3
regional lymph nodes in T1 lesion; N2 = Metastasis in 6 to 15
regional lymph nodes; N3 = Metastasis in more than 15 regional
lymph nodes.



K

o

Lo o

2 g o

i

o

SO
T W
El

N

)

D o

2k
-,

rr

%’—(14447& Hurd A&

= A Y A6 UICC
18] 27 01 gﬂ*&ﬁ} =2 XW
- pTNMo] o}d ¢cTNM&
o] ool gigt +&

9= 60~70% FE=olal A
Poi ojgz-o] Slof 7]&e

AJCC /\V“EéMl
/\ZJ H]—H—l 0 /\]
= 3 "X
4;}\:7} Al H

P

AR AxHlog 3371
T}.(14) UICC/AICC W7 1%%‘%‘3’% g g
FollAe A& X
Xé of tgt 7lEE glohas) =g

2}ol & H 3}y 938 *lEi Zéﬂl
Aol Jzd Fof v &S
U o] e v&9 A Ex
3lal Qe 20~25%9) Hl&S 7494 BE 99
X%o] OkHO] :c].;(}E _1.6]-0}7]] Qui o] Ho]"ﬁ <:~_:Jl
Hejo AEES YERIAT(16-20)
54 #7)d %610}0# dzd Hol&s AHE3tart
€ W7oA H&o] BrlE

o

T gk 71Ee 9l

>~
> N o o N oE M

—

>

o1 of O;w

ob ob 8 oft [k FN
¥

Eﬂ&ﬂrlrrﬂmenﬁﬁ
W 2 0_?’_, rlr

M

2

tlo

)
o
N
Lo
2
o
o

S
o

-

o

v

—r—’

il

op Rl oF
ro, Mo

) rﬂ
= N

fd

ool
—

fol

ROl

O:
o

=
Y
o
_>|~1_‘
fu
off

ro -
=

£

e ot
of, flo

14
£ oZ

(

o
[rt
pl

—=

~
N
=7
2
0o M
Ry
A o
ﬂl1°{.'. >
[
o T

S
X

e

kY

rr

Mo
o2
o,

o
o>
o
)

(

f
TCIN

o

1

o
O

o to
lo

o
o

o

—

I

N
il
r
4
o e r_>i'1_, _{)’ jlg [‘lﬂ

£
e

>,
ok
A
o

)
32
o
o oo H

—_

o

—_

mlj rd
1%

ol
N

do 2o

ﬂ

i)

iV

o

tlo

o

> ofN

=

;Y

Y
Al
oX

lo mlo
i
i
d
Jo

=

*i}ﬂ% °ﬂ *1 ZJr

Sa
o2
)
e
o to
rN
_& o
o
rir

2L owd o b omy dro & o 4
o 8 X% 2 o @ | o ot pok

g mo ox b

oo R
Y-
X'E :lo

[}
kol
[
ot
kol

E?i'
it}
it

FEA, AU 5 9 AT AEd dRAN =
QA & FAQA & FF] BFAA Sl AL
AT.21-24) T2 o] F HEE AFUAES THFE
A4 ‘%“’é% ol-§-stofof sfar Ao wet =
&o) 27k Ba wwd A e gAY
)-8 o}ﬂﬁ‘r Hl- g2 SHoA BE fatol A 2-§s)
Zlell= F87F e MEE A F7tol o) AZHE
SRR E&H0A Xl BE 7|HA A AHE o
71 ol A5 Pl H&strldle &olshA 2 =

o A

A-E 7L QU #rk ol A A = T
T, 224 Ho] o) B dAH ] AFME A2
At o T T BE %’4‘} A A BEEH o T 027
o]l & YER A Katar ok whebA Wr1e AAS 9t
o TR FE] ABET), XA Ho] JFN) B 44
o] AFME 01%3}1 AT TNM A =8l istA 5
g 2AE 7T v @A)e] TNMA| 2ol 2 A A
o HIIEREe H2Y #eE geprirlde vlEsith
2 AFolA At A2 A BIEFHS o
< Aol A o] BIEFHET ztolE HLlth A
7191¢e] W71E 2l ol d=d WUIE st
71 Mol -] 7 g el Aot vE2ve
EAEE 2ol 439 g4 WVE V|Ee=
1719} 719 W72 R8I A6 EFolA
AE TINIMO & Fx3 Hol7} 37) o]l 7

M r>4

(o)

me

X

SO b
fu N, o
w255
dn 2

oor

[e)

13

+E W2 739t Aolth AAZ AP $dolA A
6% EFA IVZ]E EFFH T4NIMOE IIbE & 73}

N

pas
o
g

ColH3 MR EFE A9 Ryl 6949
of ul3] sTAY] WrIE ZHA HEE 2o
ol & 4 gt

oﬂ Ao 2719 APAY
A S A8 Wy Ao
Z:i?éﬂlll H‘H ﬂffﬂ 4= 4

™ o rir
(i

N

N

ol
K A
N o

il ar o

o o Mo Hu
_?(_l‘

o e N
N

o AN Mo m X 4r
o
hal

S

o @ 2 A r
e

—‘—r?aﬁﬁooﬁr-{n:iﬂox\l_

o
o 1 g R g

o
o =
=

rir RN
L

o

N
)

o

zel fsMOI Azl e
o e

2R e ojol 3
o) Bl

ruz:{mn{o
>
wr&g:{mu
9,011
>
S W
> X
O
Pﬂng
X
TN
ol =
EEO:::
EO
2
_@}m

fri o
BN
N

= L

(2
f >
W

>

Hn:

&N 4
2 o
ro,

N

NS

e

9

i)

.

™,

= o2,
o

o,

juics

2

N

NS

é

=)

)

oo o

i do b wr Az b oE o2 Lo [o
oL
o2

N
o
4

Ir

= N
TR .=
o T oy

27191l A g2 Holrt
7 1~27001 & 7hol] th2 Y=
< AgA =l A&o] g

710l §Z A o] ofFo]7]
fogtE A5y e =
g /e AL Fas]

By EQ
o
ot
&l
i)

m
oo
ot

I om r

B flo
o oA rr ob by lo

(
=

o
lo
[N U )

10 o &

8 K
Ho 3o

=2

n-{o
tlo
N
N
rol s
:?I:',
—n

£
{

o
o
b

PN
N
f



ST Q9 Btxlel MES RMo 27t M22 "WIIRFYel Mot 25
zd HI|EFE APYd g2 71ES H 83 olfE 7|8 EHEE T2NOMOE 172, IV7]|& EH5E T4NIMO
AEE] Aot ol 27| A o7} Y IFe Ib712 ALdFse M2 B2 £77F A6
Jt 9o e MER yrhin Aold 9Ede 45 4 UICQAICC B7) BRol ARE ARE Fuen AR
onz WYY FUT 715 8T A BB B Y Ad3 B AAD o5 3o £92 F 5
27} @A 9] UICC/AICC 71F o 2% N1o.2 BEF5A 5 UE Wetolgta Azhgit
B2 g A5 Holk BAES SR Rl 5
= 2FE 2SI Erh T #M A& A=TE el REFERENCES
T ExZd A7k e 27U 99 A& A=t 2
ZAgPollA d=xd Aolr}t e FTdd vlg) = =4 1) Sobin LH, Wittekind CH. TNM classification of malignant
Aol5s zte Yolrg Ao re} U3 7|F Ao tumours. 6th ed. International Union Against Cancer (UICC).
A=A £2 HL3le AL FE7F ok o A2 A- Ao New York: Wiley-Liss; 2002. p. 65-8.

7} B2S AL r @A WASEI} 723 &) 279 2) Sobin LH, Wittekind CH. TNM classification of malignant
otolaty Holate AL Halsl Qs oASE glon tumours. Sth e(.l‘ International Union Against Cancer (UICC).
27191¢09) Aolo] wAY Pz Aok Be BolE new York: Wileys 1997, p. 3565
sz % mzaorseian So 2s1Hol M2sh Bas 3) American Jf)mt Comlmtte'e on C@cer: St.omach cancer. Man-
ual for staging cancer. Philadelphia: Lippincott; 1977. p. 71-6.
o whepA] £ Aol A Akt A= W71l Slo] 4) Yoo CH, Noh SH, Kim YI, Min JS. Comparison of prognostic
A 27191¢e 924 WU1E Bste Ve Aol x4 significance of nodal staging between old (4th Edition) and
FE AP xet dste AL FES o $9 oS0 new (5th Edition) UICC TNM Classification for gastric
G2 AZLA T ZAZ Ao oy} U] YT E 3} carcinoma. World J Surg 1999;23:492-98.
7 1Estn X g AAE T8 F 4 s B 5) Kodera Y, Yamamura Y, Shimizu Y, Torii A, Hirai T, Yasui
gtz AzrE K, et al. The number of metastatic lymph nodes: a promising
87 o] UICC/AICC ¥ 7| B-56) 93w [v7)o] ¥ 35 o] prognostic determinant for gastric carcinoma in the latest

= TANIMO 152 AE&0] A V712 £75 <= 94
Aol7b FurElo] AU Holfz o] 7t 167] o)<l
N3ZgHe dZ3 AELY] Aol HY B o
T4NIMO 1 ©] TANOMO L& TAN2MOLE 7} &7 18
ol AL 1 E P E TANIMOLES V7|2 BF3te A
o T2U T3S X383l 189 Wr|ERen g2 o
of A Pl A o] &7l TS THAE F
o] th weld TANIMOLES NbE #73
o WU AEEL HuF 9F f‘ﬂ el glefof &t
7| 7ke] AZE G o= EFF ol st Wy &
13291 AA o F-ehsh= 21 o et /A &l SlofA]
RSt 9471 A9 o] &str]ol Ao A S Ze

o, rl
w,rr
Sl 021, rl
o

2 orle

N
_\9_4 l‘1r ¥
e ofr
o N off 2

5 -
\l
r

-

d W7ol g AEE] ol

=z A=
= - R
YA 7|FS UFE YW HAE o] 83t= Ao, A

o 12
2,
2

r
offt
e
o
N
=
1o
H
Z,
<
§
o
2
o,
N
o
=2,
)
rO

o A Z7H°P°1W Y2 d grle 71E Hold=d
Mol A 37MZ st} HoldZHe] 7} 1~270% 7

NlaZ Zo|gxzd 57} 370 o] 42l 49E NIbE 3
to] 27)19¢9] ¥ 7] E 17)(TINOMO9} TIN1aMO) 2 1I
7)(TINIbMO)Z &3t g fiol A= dAl A6l A Ib

wu we du g 4o O of
< oE e,
_l
%o
32
o I
8 o
0
R
2]
-
lo
2
(@)}
[_,_1‘:_‘
=
Q
Q
>
S
Q
a
o
)

o o Ay FE o o
ol

edition of the TNM classification. J Am Coll Surg 1998;
187:597-603.

6) Katai H, Yoshimura K, Maruyama K, Sasako M, Sano T.
Evaluation of the new international union against cancer TNM
staging for gastric carcinoma. Cancer 2000;88:1796-800.

7) De Manzoni G, Verlato G, Guglielmi A, Laterza E, Tomezzoli
A, Pelosi G, et al. Classification of lymph node metastases
from carcinoma of the stomach: comparison of the old (1987)
and new (1997) TNM systems. World J Surg 1999;23:664-9.

8) Hermanek P, Altendorf-Hofmann A, Mansmann U, Dworak O,
Wittekind C, Hohenberger W. Improvements in staging of
gastric carcinoma from using the new edition of TNM clas-
sification. Eur J Surg Oncol 1998;24:536-41.

9) Meyer HJ, Wittekind CH. Gastric cancer: New proposals for
TNM classification. In: Santoro E, Garofalo A. editors,
Proceedings of fifth International Gastric Cancer Congress.
Rome: Edizioni Scientifiche Romane; 2003. p. 21-4.

10) Roukos DH. Current advances and changes in treatment strat-
egy may improve survival and quality of life in patients with
potentially curable gastric cancer. Ann Surg Oncol 1999;6:
46-56.

11) Hyung WIJ, Noh SH, Yoo CH, Huh JH, Shin DW, Lah KH,
et al. Prognostic significance of metastatic lymph node ratio
in T3 gastric cancer. World J Surg 2002;26:323-9.

12) Kaplan EL, Meier P. Nonparametric estimation from incom-
plete observations. J Am Stat Assoc 1958;53:457-81.

13) Hermanek P. Prognostic factor research in oncology. J Clin
Epidemiol 1999;52:371-4.



26 tistelLtEtel Xl M 66 A 1= 2004

14) Akahoshi K, Chijiiwa Y, Sasaki I, Hamada S, Iwakiri Y,
Nawata H, et al. Pre-operative TN staging of gastric cancer using
a 15 MHz ultrasound miniprobe. Br J Radiol 1997;70:703-7.

15) Japanese Gastric Cancer Association. Japanese classification of
gastric carcinoma 2nd English ed. Gastric Cancer 1998;1:
10-24.

16) Kodera Y, Yamamura Y, Shimizu Y, Torii A, Hirai T, Yasui
K, et al. Metastatic gastric lymph node ratio is a significant
prognostic factor resectable stage IV determinant for stomach
cancer. J Am Coll Surg 1997;185:65-9.

17) Okusa T, Nakane Y, Boku T, Takada H, Yamamura M, Hioki
K, et al. Quantitative analysis of nodal involvement with
respect to survival rate after curative gastrectomy for car-
cinoma. Surg Gynecol Obstet 1990;170:488-94.

18) Siewert JR, Boettcher K, Stein HJ, Roder JD, German Gastric
Carcinoma Study Group. Relevant prognostic factors in gastric
cancer: ten-year results of the German Gastric Cancer Study.
Ann Surg 1998;228:449-61.

19) Roder JD, Boettcher K, Busch R, Wittekind C, Hermanek P,

Siewert JR for the German Gastric Cancer Study Group.
Classification of regional lymph node metastasis from gastric
carcinoma. Cancer 1998;82:621-31.

20) Bando E, Yonemura Y, Taniguchi K, Fushida S, Fujimura T,
Miwa K. Outcome of ratio of lymph node metastasis in gastric
carcinoma. Ann Surg Oncol 2002;9:775-84.

21) Kim JP. Surgical results in gastric cancer. Semin Surg Oncol
1999;17:132-8.

22) Adachi Y, Mori M, Maehara Y, Kitano S, Sugimachi K.
Prognostic factors of node-negative gastric carcinoma: uni-
variate and multivariate analyses. ] Am Coll Surg 1997;184:
373-7.

23) Harrison LE, Choe JK, Goldstein M, Meridian A, Kim SH,
Clarke K. Prognostic significance of immunohistochemical mi-
crometastases in node negative gastric cancer patients. J Surg
Oncol 2000;73:153-7.

24) Becker KF, Keller G, Hoefler H. The use of molecular biology
in diagnosis and prognosis of gastric cancer. Surg Oncol 2000;
9:5-11.




