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[Abstract] Objective To assess the prognostic value of metastatic lymph node ratio in gastric
cancer patients undergoing radical gastrectomy(D2). Methods Prognostic analysis of 1042 gastric
cancer patients undergoing radical gastrectomy(D2) was performed based on metastatic lymph node ratio
(MLR), the N staging in the 6th and 7th edition of UICC staging system respectively. Homogeneity,
discriminatory ability, and gradient monotonicity of these three staging methods were compared using
linear trend X, likelihood ratio x* statistics and Akaike information criterion (AIC) calculations,
respectively. The area under the ROC curve (AUC) was calculated to compare the prognostic value of
these three staging methods. Results The 5-year survival rate of 1042 patients was 47.5%. The metastatic
lymph node ratio(P<0.01) and N staging of the 7th edition UICC(P<0.05) were independent prognostic
factors according to univariate and multivariate analyses. The AUC was 0.754 in MLR staging group,
higher than that in N staging of the 6th(0.692) and 7th(0.705) edition of UICC group. Compared to the
6th and 7th edition of UICC N staging group, homogeneity and linear curve were better and AIC value
was lower in MLR staging group(7240.017 vs. 7364.073 and 7325.731). Conclusion Prognostic value
of MLR staging is better than that of UICC N staging for patients undergoing radical gastric cancer
resection. The MLR staging can be a new method of lymph node staging for gastric cancer
patients.

[Key words] Stomach neoplasms; Neoplasm staging; Metastatic lymph node rate; Prognosis

DOI; 10.3760/cma.j.issn.1671-0274.2013.01.015

REWH T ARABHETRIIH (2009B030801112)

PEF AT 510700 [ M, v LU R 2 B 56— 25 e i3l e X 5 B o1k
WEVEH . M FOR, Email ; xIb6204@126.com

=5 -



J‘CMK

PR E MR 2013 4F 1 HE 16 58 1 ] Chin J Gastrointest Surg, January 2013, Vol.16, No.1 57

TNM Zr 12 UICC HERE I — Bl 2 8 I 20
W50k o A5 7 02 1B e S0 e o EE L T
Ja R Z— TNM 43 8 HZR /DA
D15 MO ES o 1 5 U AN, 7Eibk L 4
R b | B T 25 B0 2 A B R ROk
&, Okusa 2K WkELZ554 5% (metastatic lymph
node ratio, MLR )& T ' 9 £8 35 F3 5 0 4 1) — 30
FEAR . MLR AE R Al bk 2 45 v BH MR I 2510 L
R, OB — R R S 25 8% 03 05
AWFFEE X MLR 5 TNM 200 N /-0 R ik
17, IV MLR TR 45 R U 0.

BARETTE

— . JmpdE

[ 53 ATT 1996 4F 1 H 2 2007 4F 12 H B 7E
L R 2B Jm A — BE e B W AR T B i D, iRYG
A HEA SR TORMY 1042 1] 5 R B 1)
I AR BERE, Horp Bk 708 #1(67.9%) , Lok 334 14
(32.1%) , "4 (57.4=11.5) % JIrA 9 1) 04 95 B4R
LSRR KN G Ik AR e dn
BRI A R ERIKRAL bk A IR R RS
ELEEEOA pTNM 40301 HEBRIE A A IR A
Jp 9 R A o A A e R (an W ] R
BRI A  RYERETT B VIR AR S
IFR 5 98 B T AR AR T ]

T IRELZESRAGAE

FI A i Y A 250 B ANRHEE A4 B JGCA 18
FAAMEERT D, K ASHFARE LA R4S 15 313
M, BB 3~66 FOM LS5 AN A AL 51 34 78k
AT AN A NRES AU

R ARABHMCERREI (exs )
e L SlN R

i 141 {1k

K H AR Mok
T Ja ] 1042 14.7£10.3 6.4+6.9
RS A > 15 B 385 25.1+9.3 9.849.4
R R < 15 MUE 657 8.63.9 42428
= Rk

RIGEWTT 2RV ARG 2 N5 31 H 1K
3-5AFENEE 6 AN H 1RG5 AFZJEHAE | IRE R
FET, AL BRI 3~178 (7 56) 1 H

W Geitrik

ARG T A AR E 1 X435k MLR

PHTA2S AHE BT UICe F8REAY N 0, TR
G B3 MLR 037 ik T RERR R | #2240 0.05
KIE I 0.05 £ 0.95, et ik A~ X oy &
0.30 1 0.50, 52250 Hrit— 2R SX P X 43 A )
HERE, B, A RT R A MLR 4381 . N,,0;
Ny, 19%~30%;N,, 31%~50% ; N3, 51%~100% .,

K H SPSS 16.0 Geit B4 7885 41 . Ulcc
556 M, 55 7 AR pN 2K MLR 5030 3 RO L5
P AHSCHERVES AR b — S0 LA FHRISR EE 32 KRG
e PE K58 K Akaike 5 B AR ME 1L (Akaike
information criterion, AIC) JriEVEAl . 5 4FAEAARH]
Kaplan-Meier 7715 Log-rank K5 F FARIR 2 2
(B AR ELER  Pearson FHOCOHT T RURBKGES: , 2
AR TR M R A BB Cox HUBIRUS AR | 22
Tl ZiRE TAERRE (ROC) HHER, MG ML T L
(AUC) IR/ I 4523 B i I WU A

5 =X

— | BamE RS

AU 1042 BIEENRG S AFEAELFERN 47.5%,
HR R M Z H R TG 0 s R R R M
B0 M KN 539 KRR pT 03 5 7
Ji pN 28 MLR 43 A SRS Ik B 245 55 i e A 4 AR
ST U P EE IER 6 ML pN AR Sz 1S R
=, 2R 3,

= 3R TR ARIR] N A R BT A

ANF N G BB 5 AR R A LI 1 AN
o4, H— IR GEEI AR AT 2 5
B, ATILICIE R A5 A R EOR KT 15 Bud 2/ T
AT 15 4, 4 MLR - 0] 5 AR AR AR R 22
SWEGIEE L, WK 4,

=38 N SRS 1 LA

MLR 2087657 PE | AH G A B A A — Bk
J5 T 4 3 H A P Rl AR s A, WL 5. 3 Fb N
ARG AR AL g EEE TR BN ) ROC 2k WL
Kl 2, MLR 4B AUC R 0.754, 7 T4 6 Bt N 43
W10 0.692 FIEE 7 it N 43 HAEY 0.705

Wi
FSEUENT , MLR 73 39] 28 G816 500 8 185 1
U T T4 X B B N S R ge e o0l At

FEF A B EBE BT D, BIEARIAA (AR 4
B /N 15 MU EBEAR I 2 80(63.1%) . AHF



J‘CMK

58 AR AR 2013 4F 1 HEB 16 555 1 ] Chin J Gastrointest Surg, January 2013, Vol.16, No.1

T2 ARl 1042 B 5 B R R AU 0T

I R 5} BIE SAFERFE (%) X E PIE
Ll 0.433 0.511
5 708 48.6
i 334 45.1
(%) 16.061 0.001
<40 104 59.0
41~60 491 49.1
> 60 447 43.0
Jibgga Aoy 78.529 0.000
i v 579 39.0
i 418 62.0
(ERUN 45 17.5
Ji 9B F /N (em) 62.203 0.000
<5 590 57.3
>5 452 34.7
539 18.407 0.001
(LR 388 54.8
431t 448 44.7
Kortk 206 39.8
kA& 2 65.905 0.000
Jo 954 50.0
H 88 20.4
T AW 7 ) 172.456 0.001
T, 181 90.7
T, 120 743
T, 195 57.5
Ta 538 35.9
Tb 108 22.1
N J3 301 (55 7 W) 168.281 0.001
No 332 71.1
N, 211 50.7
N, 268 37.5
N; 231 22
N (56 6 i) 160.982 0.001
No 332 71.1
N, 479 433
N, 172 21.4
N; 59 25.1
MLR 43 281.341 0.000
No 332 71.1
N, 277 59.0
N, 154 32.7
N; 279 6.0
SR L5 () 67.098 0.001
<15 657 58.0
>15 385 68.4

FPHNEMERZ AR BN MLR 7 R4
SEARYL B R E S TS R HHAER B (HR=
1.330) = T UICC 8 R %8 7 R N 73 I R 5 (HR =
1.218); USRLL 2 Kul: | £RPE#EH 2 K6 & ALC
TEAG 7R MLR 203 58 Ge A3 S8 4 (0 W) st 9331

2=z
o

¥

A\ g

1 Y
Y I Y

- 0.6

HitkfEE
r-'—“'J.

o 1 1 | 1 ]
40 &0 120 160 200
LECINEY

B
- L ¥

¥k
= ,
I’E;F-: Trrrgn wwrr T rErw wr w
ey it 1
0 1 1 1 L 1
H) A0 120 ey 200

Ml H Y

N, N,
0.8 ; "I
0.6 .

0.4

Fitldras

0.2

1 1 1 1 1
40 20 120} 1600 200
Al A

1 ARGWRG T A NS WERHEFMLNLILE  1a UICC
55 6 MU pN 4381, 1b. UICC 5 7 B pN 43315 1c. MLR 4330)

FURS B2 AR A Ze i 5 —PE ;. Ah ROC <y
AUC {H7E MLR H°4 0.754, =T UICC #6735 6 MU N
SRS 0.692 F1 UICC F5FE%E 7 ML N - R 48
[ 0.705, XEELEFIHER  MLR 2038 1o Ath P el
SN SR R TS S R Y —Fh ik
Ueno 5 MACH 43 W R G VR vl LR
FEARPEAS /N R AR R FEAS TR 4 2 ] i A G
PEFIAS [F] B Bt 5 A5 A7 230 22 () RE DGR A0 4 2 A Akt



J‘CMK

PR E MR 2013 4F 1 HE 16 58 1 ] Chin J Gastrointest Surg, January 2013, Vol.16, No.1 59

2, AW MLR 5 RS UICC 85 6 i
KR 7 MUN B R R G A A AR . A SG
PERRS AR 2 . W HL, MLR 43301 R 404 5/ )
AIC fH, W MLR 7 R G002 e 518 19 BUS 2 0
RGE, TE 255 718 R 16 30UE B b

F 3 A4l 1024 H] 5 EBHE 2 HE AU 0T

Ap i Wald 18 P1H HR(95%CI)
A 23.741 0.001 1.020(1.012~1.028)
Jigga R Aoy 8.825 0.003 0.794(0.682~0.925)
LR NAN 29.678 0.000 1.085(1.054~1.118)
HB2E N 11.542 0.001 1.222(1.089~1.372)

Jik A5 30.629 0.000 2.063(1.596~2.666)
TR 7R 43.652 0.001 1.434(1.289~1.596)
N5 7 M) 5.806 0.016 1.218(1.037~1.430)

MLR 431 14.693 0.000 1.330(1.149~1.538)
PIRSAUN LT 29.666 0.001 0.548(0.441~0.680)

R4 AFEDPWITES NHGE S FEEAR IR

T P
No HE N, N EEN, N EEN
N 7 (55 6 b)) 0.001 0.001 0.143
WRELEE R AL > 15 BGE 0.008 0.001 0.720
WRELEE R IR A < 15 MU 0.000 0.001 0.080
NI (5 7 W) 0.000 0.003 0.001
WRELEE KT AL > 15 BeE 0.070 0.433 0.000
WRELEE R A < 15 BUE 0.000 0.001 0.000
MLR 431 0.001 0.001 0.001
WRELEE K AL > 15 B 0.001 0.001 0.038
WRELES K IR < 15 MOE 0.001 0.001 0.001

RS5 38N HITTETUR AL LS oL

RS FE R A () IDESEN AIC fH
N (5 6 ) 117.751 141.517 7364.073
N 7 ) 138.342 146.796 7325.731
MLR 4 203.476 219.912 7240.017
10
X
- e
=
14 -
01 —
n 1 1 1 1 1
1.2 4 LK 0.3 1.0

145 R
2 3Fh NIMHRGINAL] 1024 6] 5 REBUSH ROC HhZk

HHT ¢ T MLR 438 & G0 % SCHik 1F 78 3% 28 1
hn, X Tk LA AL A I R G ) Xl AT A
HEITERE, ARG MLR HLEEA FR A X 3] 15
0.0.01~0.30.0.31~0.50 .0.51~1.00, X &R T4 1141
Frip@ss R . AR YHTRY UICC TNM 431 R 4002
B IEARIAHEVIR AR G B AT i T WS
bR, (B AX T 4HTRY UICC $8 R N 43
1 MLR A5 S 206

Z £ X #

[1] Yokota T, Ishiyama S, Saito T, et al. Lymph node metastasis as
a significant prognostic factor in gastric cancer:a multiple logistic
regression analysis. Scand J Gastroenterol, 2004,39. 380-384.

[2] Okusa T, Nakane Y, Boku T, et al. Quantitative analysis of
nodal involvement with respect to survival rate after curative
gastrectomy for carcinoma. Surg Gynecol Obstet, 1990,170.488-494.

[3] Kulig J, Sierzega M, Kolodziejczyk P, et al. Ratio of metastatic
to resected lymph nodes for prediction of survival in patients with
inadequately staged gastric cancer. Br J Surg, 2009,96:910-918.

[4] Sun Z, Zhu GL, Tu C, et al. The impact of N-ratio in
minimizing stage migration phenomenon in gastric cancer
patients with insufficient number or level of lymph node
retrieved; results from a Chinese mono-institutional study in
2159 patients. Ann Oncol, 2009,20.897-905.

[5] Marchet A, Mocellin S, Ambrosi A, et al. The ratio between
metastatic and examined lymph nodes (N ratio) is an independent
prognostic factor in gastric cancer regardless of the type of
lymphadenectomy ; results from an Italian multmulticentric study
in 1853 patients. Ann Surg, 2007245 .543-552.

(6] Mufrfe (aIsEts Jtifh , 45, 2 B 0 1 96 4 B 1Y
PEAA . P AEE AR, 2011, 14:516-519.

[7] Kim CY, Yang DH. Adjustment of N stages of gastric cancer
by the ratio between the metastatic and examined lymph nodes.
Ann Surg Oncol, 2009,16;1868-1874.

[8] Japanese Gastric Cancer Association. Japanese Classification of
Gastric  Carcinoma- 2nd English Edition. Gastric Cancer,
1998,1:10-24.

[9] Xu DZ, Geng QR, Long ZJ, et al. Positive lymph node ratio is
an independent prognostic factor in gastric cancer after d2
resection regardless of the examined number of lymph nodes.
Ann Surg Oncol, 2009, 16;319-326.

[10] Maduekwe UN, Lauwers GY, Fernandez-Del-Castillo C, et al.
New metastatic lymph node ratio system reduces stage migration
in patients undergoing DI lymphadenectomy for gastric
adenocarcinoma. Ann Surg Oncol, 2010,17.1267-1277.

[11] Ueno S, Tanabe G, Sako K, et al. Discrimination value of the
new western prognostic system (CLIP score) for hepatocellular
carcinoma in 662 Japanese patients. Cancer of the Liver Italian
Program. Hepatology, 2001 ,34:529-534.

[12] Kee KM, Wang JH, Lee CM, et al. Validation of clinical
AJCC/UICC TNM staging system for hepatocellular carcinoma
analysis of 5,613 cases from a medical center in southern Taiwan.
Int J Cancer, 2007, 120:2650-2655.

(Mcks H 191, 2012-01-05)



