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Influence of Nodal Yields on Staging of Gas-
tric Cancer and on Survival

Hyeon Kook Lee, M.D., Yoon Ho Kim, M.D., Sam-Je Cho,
M.D., Han-Kwang Yang, M.D., Kun Uk Lee, M.D., Kuk Jin
Choe, M.D. and Jin-Pok Kim, M.D., Hon FACS

Purpose: In the fifth edition of International Union Against
Cancer (UICC) TNM, nodal staging for gastric cancer is
based on the number of metastatic lymph nodes. Variability
in the extent of lymphadenectomy and lymph node retrieval
can affect the number of metastatic lymph nodes. In this
study, the authors attempted to evaluate the influence of
nodal yields on the staging of gastric cancer and survival
rates.

Methods: A retrospective study was performed in 4354
consecutive patients with gastric cancer, who had undergone
curative resection (R0) with nodal yields of 15 or more from
1986 to 1995. Patients were classified into three groups ac-
cording to the number of nodes examined: patients with
nodal yields of 15 or more but less than 30 for group A,
30~ 39 for group B, and 40 or more for group C. The num-
ber of metastatic lymph nodes and the survival rates for
each pTNM stage were analyzed for each group.
Results: The number of metastatic lymph nodes significantly
increased with nodal yields. Greater nodal yields resulted in
a higher survival rates with a statistically significant differ-
ence between patients with nodal yields of 30 or more, and
those with less than 30 in stage IB (p<0.05) and IIIB (p<
0.01).

Conclusion: Our results suggest two possibilities of stage
migration and survival benefit according to the difference of
nodal yields. Therefore, for minimizing stage migration and
maximizing the benefit of survival, at least 30 or more lymph
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nodes should be resected and examined in gastric cancer
surgery. (J Korean Surg Soc 2001;60:172-179)

Key Words: Gastric cancer, UICC TNM classification, Nodal
yields
2l et TNM &7]

Al
(=]

chof: He AlE 2z

—Tr, | — =

II:I

= A
S =T

Department of Surgery, Seoul National University College of
Medicine, Seoul, Korea

N o=
gIere] AFE A g FoE AFAAE
s 914 AEer G54 Aelelch) S 424
W1 AT AEE Dbk e 244

43} International Union Against
Cancer (UICC)%} ?—l -?—] o AA3]e 1= A Hy|= vt
o3} Molh YZAze] A mi §IXol v} LFel
= Aolx AZAL SR AN E WikelA 47 o
& EA7F 9eh23) olH g EAZ A7) el 1997
Jol] 7§A = 53 UICC TNM H7] EHdAE &4 A
o] % SR 91 Al Aold YT A% el pNO (0
W), pN1 (1~67H), pN2 (7~157}), pN3 (> 157D & EF3}
3 ith@) Aold YTAFE 2ARG Azg YA
W7lE awg Aol A& A1 glol WIS 4RY &
ol WAt Aol ou] £ oAFE Bl
aAQ Ao g Hyya Qrh(5-9) 2y A2 =
4 W7l a;zx* AN JRglol Hold YZAS
ol ZAGEE FE Fo| YLAo| WA T Ao
of AFEsl B YzA W F% & Yk = 53
UICC Y4 W7le FARE Aol YZAG7} 248
Az AGe] AP HE o ek 44D AZAS
YA AAEAE A ZRE

retrieval) S Aol A SR ST g3 AAH
SHU0) B e A AAERY AR YR
Z7hstol wheh Hold AZAL WAY o] A5 W4
Gas 2AGE SR A Bedl AL 4
o YL HAE o Fol AW SISk $ate] W77k AN

Ay

& m

}



0
0%
[y
~
w

Olei= QI - AR xd85)F A0 &) 281 SZ0l 0IXl=

o} 5134 7Hdown staging) & ¢l o] Uct. ANOVAZ 7AAs}x}.
olel] ¥ Aol ZXF AAgol A¥H kAt
ol A 53t UICC H E'oﬂ ute} H7]12 A3 u) AAE 9=

[N

o}
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ololl w2 Ho]5 YxASS 7 Wole] AEES B4
At hArskz)e] HFd®H -2 53941154193 Yudu]= 2.1 : 1
ol it
L = 27 9pThe] 12359 (@84%)e1ga WA 91

(PT=2)L 3,119% (71.6%)o| At} AA|EA]L 9o}l A A A

198611 19XE] 199541 12¥971A] A& Yutk % 3,29340](75.6%), Y AAS L33 A A A % o] 1,061
ool A fgo s FEg AP Wk 521789 A} F l(24.4%)oN A AJ3Y=] St
AAAC)7} gla g F=ZA AAED2 o] hHe s 4,354v3 3kzpe] 7AAE Y= "F*‘E AA 3 3410+
XA A AS(RO resection)o] AP o] 74141 HEl 157 14.14 (H9): 15~119, F47k: 3270 chFig. 1). =4 A
olAte]l Bl ZAo] AAE 4,354 9] 3RS Aog Z
&4 ATFE skl

$1ke] Wr)= 53 UICC TNM ¥ 7| 5EF5 o] &3l Table 1. Patients characteristics
XA A & 7 pINME 7| 59 AEET F24 o
Aol W 59 AEEES EASA, Gender

Hermanck(12)& 2= W7l(pN)yE 7A4E 2= 8%} Male 2838 (67.5%)

==

Female 1,369 (32.5%)
4% A7 Qo) AR ZASA Bl wek Y=,
A o] A4S WEs FolAmz WA ALAF 9 Mean 539+115
Z4 W7IpN)e] A EE vredsicta Haelgict o] & Range 19~86
ZAZ HAAE Y - (modal yields)7} FZA W7 AA Tumor location
ol vlAe G W o AAR Bz AL ujeh Upper third 354 8.8%)
Aol YZ AL ) 7 o 7]‘,] AZEgol| Zo]7} Y=A] ¢ Middle third 1,460 (36.3%)
o} gkel. 4 EHAO]_ Jg-%l_ AR }:HF/'] B 7125 A Lower third 2,131 (53.1%)
A% AT A% e} A :,L".‘?.i BESo. Bl wx Involvement of total stomach 71 (1.8%)

o osjm D2 WA AAElAE BT 30~357¢] 2 Lauren type

Intestinal 929 (44.4%)
Z o], D3| A-folle H T 40~47712] gz o] A= Diffuse 1,086 (52.0%)
= Ao Haxa 9urh(7,13-18) ol AAE FZAS Mixed 75 (3.6%)
7 1z AAAE e B3 gick 47 A Histologic type
HES o] gslo] ARES A ES HAH H=A Well differentiated 554 (12.9%)
ol wal AT-S AAE B Z AT 15~290(n=1,942), Moderately differentiated 1,165 (27.0%)
BF< 30~3971(n=1,180), Ci-<& 4071 o]An=1,232)0.2 Poorly differentiated 1,645 (38.1%)
HZaloig) Signet ring cell 622 (14.4%)
4719} o] AR ALZAZ Hol7h Y A FolA Mucious 236 5.5%)
Aold AZAF 4 A9l 0 AZEE B W 2 eI
sttt N () 1,879 (43.2%)
4,354 8] i dskal F A 508 (1.1%)+ AlLl3h pN (+) 2,475 (56.8%)
4,304 (98.9%)2] AEARE It BEAEE T4 Depth of invasion
shgich. AL B FTIEA, A3, $HES Tl = pT1 1,235 (28.4%)
Aslgdch HF A7) 70 508D (HY: 1~141)0]9th pT2 1,403 (32.2%)
AZEABE 59 AA F2 AYZEE(5-year overall cumulative pT3 1,625 (37.3%)
survival rate)i/ﬂ 2E AYols xeslgiet. AERE pT4 o1 2.1%)

Type of resection
Subtotal 3,923 (75.6%)
Total 1,061 (24.4%)

+ Kaplan-Meiertd &2 A A8} 3 log-rank testZ A&
& vasiich. 43 JAl= Pearson & o] slo] 4
T AFE T dold FZAS A vlae
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Fig. 1. Histogram showing the numerical distribution of lymph
nodes histologically examined. The curved line is the
normal distribution curve of this histogram.
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Table 2. pTNM stages (UICC 5th) of patients classified into three
groups according to nodal yields

Classification according to nodal yields

Et?\iM Total

& Group A Group B Group C
1A 571 (53.7) 272 (25.6) 220 (20.7) 1,063 (100)
1B 293 (43.9) 193 (28.9) 182 (27.2) 668 (100)
I 379 (44.3) 231 (27.0) 246 (28.7) 856 (100)
A 372 (46.5) 221 (27.6) 207 (25.9) 800 (100)
1B 216 (459) 134 (28.4) 121 (25.7) 471 (100)
v 111 22.4) 129 (26.0) 256 (51.6) 496 (100)
Total 1,942 1,180 1,232 4354
Group A = nodal yields of 15~29; Group B = 30~39; Group

C = 40 or more. Parentheses are percent (%).

o 24759 (568%)14 YT HolR YZAFE 7
o H 7 9.26+9.38711 ).

2) Zt HIl0M2 HAHE

T AL
BlmEy

77 53 UICC TNM ®7] ol A% 2 ¥ 7]ellA]
AA=e] W AAE dZAe] HF NFE cheat 2k
t}: 1A, 312+11.9; IB, 33.6+13.3; II, 34.0:14.1; IIIA,
332+13.4; 1B, 33.9+15.0; IV, 42.7+16.5.

IA7] = Ao XAsk= H]&(53.7%)0] ot A E &
ZAL7 AdF o AT IV7]E CFo] A H]
E(51.6%)0] Zot AAR JzAG7 ddH o2 Ugx
Tl IB, II, IMIA, IIB7| oA = A, B, Ci-o] XA s} H]E-o)
A5l cH(Table 2).

Years

Fig. 2. Survival curves stratified according to stages by the 5th
edition of the UICC TNM classification. The survival
curve showed a significant deterioration of survival as the
stage increased (p<0.001).
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Fig. 3. Survival curves for subgroups stratified according to pN
categories by the 5th edition of the UICC TNM classifi-
cation. The survival curve showed a significant deteriora-
tion of survival as the pN number increased (p<0.001).

3) ZXH M = 2 HIE X=HH

Al EXF AA F 7w 5l YEES 1A (=
1,056) 92.7%, 1B (n=663) 85.0%, II (n=851) 69.3%, A
(0=790) 52.9%, IIB (n=460) 31.3%, IV (n=484) 18.2%°]<)
th(Fig. 2).

2w YA W 5 AEEL pNO (n=1,866) 86.2%,
PN1 (n=1253) 64.6%, pN2 (n=754) 35.9%, pN3 (n=431) 18.7%
2 9Z4 Wyld wiel AR SE o3k AEE] Aol
(p<0.0001)7} 912l thHFig. 3).
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Fig. 4. (A) Survival curves for groups classified according to nodal yields in UICC (5th) stage IB gastric cancer. There is a significant
survival difference between patients with nodal yields of 30~39 and those with less than 30 (p <0.05). The 5-year survival rates
of group A (n=291); 81.8%, group B; 88.4%, and group C; 87.0%. (B) Survival curves for groups classified according to nodal
yields in UICC (5th) stage II gastric cancer. There is no significant survival difference among group A, B, and C. The 5-year
survival rates of group A (n=378); 67.1%, group B; 66.6%, and group C; 75.1%. (C) Survival curves for groups classified according
to nodal yields in UICC (5th) stage IIIA gastric cancer. There is no significant survival difference among group A, B, and C.
The 5-year survival rates of group A (n=369); 49.7%, group B (n=215); 52.9%, group C (n=206); 58.7%. (D) Survival curves
for groups classified according to nodal yields in UICC (5th) stage IIIB gastric cancer. There is a significant survival difference
between patients with nodal yields of 30 or more and those with less than 30 (p<(0.01). The 5-year survival rates of group A
(n=207); 22.3%, group B (n=133); 38.8%, group C (n=120); 39.1%.

AR FEANA AAE fHZ AT F71el vl Aol A ZAAE Z AL 307] o]l gAE3 3070 w]wkel
2 HzAe] A MFTE fosAl F7bsllck(Table 3). AE Aoledl Ak F, BollA] 5 AEES AT(n=

wal AR 2 ZA59 AojE BT AL Aol 291) 81.8%, Bi-(n=153) 88.4%, C-(n=139) 87.0%% 7AA
AR o g o3k A3 FAI(p<0.001)7} AL Pearson 4 H HZ AL 3070 o] 4]l FAES] ALEEo] 3070 vt
BAFE 0.290] 2t} gApEoll vzl oAl =9keh(p <0.05)(Fig. 4A). 1B2

7S5 AT(0=207) 22.3%, Bi*(n=133) 38.8%, C(n=120)
39.1%2 AAE JZA57) 3070 o4l g AEE

7} pTNM H 7)ol A1 9] 51 AEES A, B, C Al ol o] 307 w|wk FAR}Zell wlsl fFostAl Ekeh(p<0.01)
27t 2489 5d AAE JZAe7E BET s 5l AE (Fig. 4D).
$o] =& AL HrKTable 4). 119} MAZIAE HAE BZAg e AES] &
AR Fo3F AEES Aol IBS B W 7|d o3k Aol A cH(Fig. 4B, O).
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Table 3. The number of metastatic lymph nodes according to depth

Table 4. 5-year overall survival rates according to nodal yields in

of invasion and nodal yields pTNM stage
No. of metastatic lymph nodes 5-year survival rates (%) according
. .
Depth of (mean + SD) P Stuge to nodal yields
fmvasion Group A Group B Group C value Group A Group B Group C p value
Tl (n=1235) 04+18 04+15 09+42 *<0.05 IA 92.8 n=567) 91.0 n=272) 934 (n=217) 0.62
T2 (n=1403) 3.0+42 43+6.0 6.2+8.6 <0.001 IB 81.8 n=291) 88.4 (n=191) 87.0 (n=181) *<0.05
T3 n=1625) 6.6+62 88+85 135+144 <0.001 I 67.1 n=378) 66.6 (n=229) 75.1 (n=244) 0.12
T4 (n=91) 6.6+t64 92+73 166+13.1 *<0.001 A  49.7 (n=369) 52.9 (n=215) 58.7 (n=206) 0.24

Group A = nodal yields of 15~29; Group B = 30~39; Group
C = 40 or more.
*Group A and B versus group C.
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Group A = nodal yields of 15~29; Group B = 30~39; Group
C = 40 or more.
*Group A versus group B; TGroup A versus group B and C.
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