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Clinicopathological Analysis of Recurrent Gas-
tric Cancer after Curative Resection

Jae Seok Ahn, M.D., Seung Wan Ryu, M.D., In Ho Kim,
M.D. and Soo Sang Sohn, M.D.

Purpose: Despite radical lymph node dissections and com-
bined resections, experiences of recurrent gastric carcinomas
are not infrequent. The prognosis of a recurrent gastric
carcinoma has not improved despite the considerable recent
progress in their treatment. This study was designed to
investigate the correlation between the clinicopathological
characteristics and recurrence patterns in gastric cancer
following a curative resection.

Methods: The medical records of 1,163 patients, who had
undergone curative resection for primary gastric cancer, in
Department of Surgery, Keimyung University School of
Medicine, between January 1990 and December 1996, were
retrospectively reviewed. The clinicopathological charac-
teristics, relationship of each factor with the pattern of
recurrence and the rate of recurrence were analyzed.
Results: Recurrent gastric cancer was confirmed in 350
patients (30.09%). The mean time interval to recurrence was
20.41£15.94 months. Of the patients with a recurrence, 231
(66.0%), 109 (31.1%) and 10 (2.9%) were early (0~2
years), intermediate (2~5 years) and late (more than 5
years) recurrences, respectively. 180 (51.4%), 90 (25.7%),
51 (14.6%) and 29 (8.3%) were peritoneal, loco-regional,
distant and mixed recurrences, respectively. The recurrence
patterns after a curative resection for a gastric carcinoma
were related to the tumor location, differentiation, N-category
and TNM stage. In a multivariate analysis, the size of tumor,
Borrmann's classification, T-category, N-category, vascular
invasion and Stage were found to be independent prognostic
factors for a recurrence.
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Tel: 053-250-7309, Fax: 0353-250-7322
E-mail: kih309 @dsmc.or.kr
A4 12003 39 129, AAFAL 20039 6¥ 30¢
B =19 8x& 2001d FA QA3 oA HREAS.

Conclusion: Most recurrences of gastric carcinomas, follow-
ing a curative resection, were found within 24 months.
Therefore, the close follow up, with clinicopathological
factors, is very important during this period, and might
facilitate the early detection of a recurrence. (J Korean Surg
Soc 2003;65:210-216)

Key Words: Gastric cancer, Recurrence, Clinicopathological
factors
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ORI A o 1 ZXIF & 5 Must i atxlo] U welsty 24 211
3 HAAles AlY T2 1163359 Y 4 F AL=E 2 gho] vt A= A8 HUAEE ERadth dAEe
o kS 350 S o st A AT E APHI Age Al EAE ™o, WA HAVE 3L W, H 5 94
o 9ghe] W) ERHLS UICC W7 BEFH19973d Al53h A7 dol7k | A A, #5 s HzHT
S o &3, AL AL 5l & F L HE Al A 59 £1& Hole 99 "z HAort & AE
e g3, AAAAL, AR A AL AshehE HAL F5F X- Eetack ALY B¢ 4994, S,
A 2, AWAIB AL B5 AidslasEd 5 o9 & AL Foll 27FA] o)) A Fo] TAlol i A4
AZAN A Ao Adaglen Aad AF  BRALZ RRAUL FAT 24 SAS program o]
e i 23<, &% 23%, ATHIY, HFAEH £33, T E24-& Kaplan Meier method, Log rank testS
AL AR A EAAL AA F AN A, FAF 283 o] &3t L, ThH#F £ Cox regression hazards model-&
Ads AEE 52 APste] SHF99] LS BAdskgl o883l f9 52 P<0052 33T
oh A e F2AE, oA, A9A, 25
22 27 0est 2o oz RRaNn. 249 2
Lo =3z =zl = Al AA O A AFed o] ESFH. o \lo
_EL-_I_‘—I ]’TLH ]oooﬂ 1 \_OZ] 77'_"1:1‘!‘-/] XHE ] 1) XHHEL 5—._|'K|‘-C—)| Eg g_:leI:él-j'jl_}
FAHAY A T WA AAA A7 39
Fell Aol A= A= Ak FHAEE o] A <A A dAE 9 D2 o] FAHEA HAes A
A EREEEY B BE A0S EF Y B0 g e 116378 9 A F 350" lA A et
b EAHAY, B AV GAE EA, o FE 30.09% ] AEES Btk FY AHlE 207 1 12 FAb
Aas Al E7 Well A" dol, o]sha AAMY A M w2 ALES Hilor, B %2 57.46£10.544 %]
a1, AA A #2; F 500 e} 60 7 2H7t 34.57%, 30.28%
2 2 ATES BAAY Hd A7 2041159470
Table 1. Disease-free interval of recurrence dolAal F7I9E 2347+11.9070€, FF 2026+
16.187] Qo] QA Th(Table 1). F+EUZHE e Ado] &
Months A 717HA 9] 7170 21 d o] o] 2 7)Aol 2317(66.0%)
Overall 20.41415.95 W, 2ol A sd7kA] o] F71A ] 1098 (31.1%), 51 o
EGC* 23.47+11.90 o w71 ] 107 (2.9%) 0.2 Z7|APEe] 7t Wkt
AGC 20.26£16.13 (Table 2).
TNM stage 1A 24.50+13.52 _
Kl EFOEAL [[I= olAl Hig|stA EX]|
IB 31.00£12.27 2) HEooO‘” I'n_ =] oalﬂﬁ k=]
I 25.20£17.50 A BAe] A, 97, A, 27, EhE, A 27,
. e 7] 5ol 9 9oty 543 AEgde mas) 1w,
o o) A7 AR 1 e 9 A 91g dle Boka
v 16.57£15.53 ol w s _ = o o
o] BRTP-0015), AT o] EHAEOINE TRILS A
*EGC = early gastric cancer; ' AGC = advanced gastric cancer. YA Zo] w1, AE3IGo| = EutAjdto] T A A
Table 2. Disease-free interval and patterns of recurrence
Locoregional Distant Peritoneal Mixed Total
Early 53 (58.89)* 35 (68.63) 123 (68.33) 20 (68.97) 231 (66.00)
(0~24 months) ' ' ' ' '
Intermediate
34 (37.78 15 (29.41 53 (29.44 7 (24.14 109 (31.14
(24~60 months) (37.78) (2941) (29.44) (24.14) (31.14)
Late 3 (3.33) 1 (1.96) 4 (2.22) 2 (6.90) 10 (2.86)
(>60 months) ' ' ' ' '
Total 90 (25.71) 51 (14.57) 180 (51.43) 29 (8.29) 350 (100.00)

*percentage.
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Table 3. Clinicopathologic factors and patterns of recurrence

Locoregional Distant Peritoneal Mixed Total P-value
Sex
Male 60 (25.42)* 39 (16.53) 115 (48.73) 22 (9.32) 236 02738
Female 30 (26.32) 12 (10.53) 65 (57.02) 7 (6.14) 114
Age (years)
<40 3 (13.64) 5 (22.73) 12 (54.55) 2 (9.09) 22
40~60 48 (2791 23 (13.37) 86 (50.00) 15 (8.72) 172 0.8026
60< 39 (25.00) 23 (14.74) 82 (52.56) 12 (7.69) 156
Mean 57.71+£10.08 57.07+11.06 57.73+£10.76 55.5549.97
Location
Upper third 14 (25.00) 4 (7.14) 37 (66.07) 1 (1.79) 56
Middle third 17 (23.94) 13 (18.31) 31 (43.66) 10 (14.08) 71 0.0175
Lower third 58 (27.49) 33 (15.64) 102 (48.34) 18 (8.53) 211
Whole 1 (8.33) 1 (8.33) 10 (83.33) 0 (0.00) 12
Size (cm)
<2 13 (30.95) 6 (14.29) 19 (45.24) 4 (9.52) 42
2~5 42 (26.75) 21 (13.38) 78 (49.68) 16 (10.19) 157 0.5460
5~10 33 (24.44) 21 (15.56) 72 (53.33) 9 (6.67) 135
10< 2 (12.5) 3 (18.75) 11 (68.75) 0 (0.00) 16
Differentiation
Differentiated 29 (25.00) 26 (22.41) 46 (39.66) 15 (12.93) 116 0.0009
Undifferentiated 61 (26.07) 25 (10.68) 134 (57.26) 14 (5.98) 234
EGC type
Elevated 1 (50.00) 0 (0.00) 1 (50.00) 0 (0.00) 2 07610
Depressed 6 (40.00) 3 (20.00) 5 (33.33) 1 (6.67) 15
Borrmann type
lor2 7 (16.67) 9 (21.43) 22 (52.38) 4 (9.52) 42 0.4010
3or4 75 (25.86) 39 (13.45) 153 (52.41) 24 (8.28) 291
T category
T1 7 (41.18) 3 (17.65) 6 (35.29) 1 (5.88) 17
T2 8 (23.53) 11 (32.35) 13 (38.24) 2 (5.88) 34 0.1388
T3 73 (24.75) 37 (12.54) 159 (53.90) 26 (8.81) 295
T4 2 (50.00) 0 (0.00) 2 (50.00) 0 (0.00) 4
N category
NO 9 (19.15) 10 (21.28) 25 (53.19) 3 (6.38) 47
NI 25 (27.17) 19 (20.65) 34 (36.96) 14 (15.22) 92 0.0069
N2 31 (28.70) 10 (9.26) 64 (59.26) 3 (2.78) 108
N3 25 (24.27) 12 (11.65) 57 (55.34) 9 (8.74) 103
TNM stage
1A 4 (40.00) 2 (20.00) 3 (30.00) 1 (10.00) 10
IB 2 (15.38) 3 (23.08) 8 (61.54) 0 (0.00) 13
I 9 (21.95) 11 (26.83) 18 (43.90) 3 (7.32) 41 0.0074
1A 19 (25.00) 13 (17.11) 30 (39.47) 14 (18.42) 76
B 29 (28.71) 9 (891 61 (60.40) 2 (1.98) 101
v 27 (24.77) 13 (11.93) 60 (55.05) 9 (8.26) 109

*percentage.
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Table 4. Clinicopathologic factors and rate of recurrence

Recur (-)* Recur (+) Total 2 YRR' 5 YRR P-value
Sex
Male 526 (69.03) 236 (30.97) 762 22.3 30.2 0.3284
Female 287 (71.57) 114 (28.43) 401 20.9 279
Age (years)
<40 83 (79.05) 22 (20.95) 105 17.1 20.0
40~60 428 (71.33) 172 (28.67) 600 19.7 275 0.0087
60< 302 (65.94) 156 (34.06) 458 25.5 33.6
Mean 55.31+10.86 57.46+10.54
Size (cm)
<2 266 (86.36) 42 (13.64) 308 7.1 13.3
2~5 378 (70.45) 157 (29.55) 535 22.1 279
5~10 163 (54.70) 135 (45.30) 298 332 45.0 <.0001
10< 6 (27.27) 16 (72.73) 22 63.6 72.7
Mean 3.57+2.22 5.3612.82
Location
Upper third 57 (50.44) 56 (49.56) 113 32.7 47.0
Middle third 237 (76.95) 71 (23.05) 308 17.9 22.4 < 0001
Lower third 516 (70.98) 211 (29.02) 727 20.9 28.3
Whole 3 (20.00) 12 (80.00) 15 60.0 80.0
Operation
Total 67 (49.26) 69 (50.74) 136 353 48.5 < 0001
Subtotal 746 (72.64) 281 (27.36) 1027 20.0 26.0
EGC type
Elevated 86 (97.73) 2 227 88 1.1 2.3 < 0001
Depressed 291 (95.10) 15 (4.90) 306 2.6 49
Borrmann type
1 or2 159 (79.10) 42 (20.90) 201 10.9 20.4 < 0001
3or4 277 (48.77) 291 (51.23) 568 39.0 49.5
T category
T1 379 (95.71) 17 (4.29) 396 22 4.3
T2 151 (81.62) 34 (18.38) 185 10.8 17.3 < 0001
T3 283 (48.96) 295 (51.04) 578 38.2 49.6
T4 0 (0.00) 4 (100.00) 4 75 100
N category
NO 501 (91.42) 47 (8.58) 548 49 8.4
N1 225 (70.98) 92 (29.02) 317 17.9 27.8
N2 59 (35.33) 108 (64.67) 167 479 62.9 < 0001
N3 28 (21.37) 103 (78.63) 131 61.1 77.0
N (- 501 (91.42) 47 (8.58) 548 4.9 85 < 0001
N (+) 312 (50.73) 303 (49.27) 615 36.7 47.8
TNM stage
1A 328 (97.04) 10 (2.96) 338 1.8 3.0
1B 133 (91.10) 13 (8.90) 146 2.1 8.9
II 138 (77.09) 41 (22.91) 179 15.1 21.8 < 0001
1IA 139 (64.65) 76 (35.35) 215 25.6 335
1B 46 (31.29) 101 (68.71) 147 50.3 67.3
v 29 (21.01) 109 (78.99) 138 61.6 71.5

¥
*percentage; year recurrence rate.



214 tistelatel Al A 65 K 3= 2003

Table 4. Continued

Recur (-)* Recur (+) Total 2YRR' 5YRR P-value
Differentiation
Differentiated 441 (79.17) 116 (20.83) 557 15.4 204 <.0001
Undifferentiated 372 (61.39) 234 (38.61) 606 27.6 37.3
Lauren
Intestinal 439 (79.96) 110 (20.04) 549 14.8 19.7
Diffuse 372 (61.08) 237 (38.92) 609 27.9 37.6 <.0001
Mixed 2 (40.00) 3 (60.00) 5 40.0 60.0
Lymphatic invasion
O 387 (95.56) 18 (4.44) 405 32 4.4 < 0001
*) 379 (54.14) 321 (45.86) 700 333 44.4
Vascular invasion
©) 563 (79.63) 144 (20.37) 707 13.7 19.5 < 0001
+) 47 (38.84) 74 (61.16) 121 50.4 60.3
Perineural invasion
-) 557 (79.34) 145 (20.66) 702 14.8 20.0 < 0001
(+) 69 (43.67) 89 (56.33) 158 40.0 53.8
*percentage; ' year recurrence rate.
o] AATHP=0.001). 91H 9] HAGFEe T1 HHd &= 4 Table 5. Cox regression analysis for patients with recurrent gastric
Aol gotom T2 3 T3 WHAAE ExAdo] B ¢ cancer
Aol gtk W AL EFE L stage 1AM E 52 P-value Relative risk (95% confidence interval)
Aol AL EH Y= T Eo] ko Wr7t =
olAFE EEtA o] WolAi FAA W AT Sex 0.8850  0.9836 (0.7862 ~1.2305)
(P=0.005) (Table 3). Age 0.1601  1.0074 (0.9971~1.0178)
Size 0.0154 1.0472 (1.0088 ~1.0870)
3) MErFo ME Ay Helsty 2AM Lymphatic
. . 0.8319 0.9498 (0.5901 ~1.5287)
ZAH QAL we Fake] 4, A4F, 27), Pue) e
9, 24, g1y, Wy 2o A4 WA QxS At Visrf\lzlal:on 00100 14548 (10936~ 1.9353)
Fol wheh BAs BE, Qs AR AollE BA peinewa
Aoz olu7h 990 LHP=0332), A o] oA T, WA oy 07950 L0431 (0.8004 ~ 1.3594)
& 2717k ALPE ALFe] ZOIATHE-000L). 29 tawen 05274 09316 (0.7478 ~1.1605)
gxEz B WHo] AR 139 YA, WA Y o classification
Ago] Zr1siha, AME W WAA S e Bormam type 00276 12313 (1.0233~1.4817)
ALES Bt 27)0ke] Lol ME §7]8 o] FE=H Differentiation  0.6679 0.9697 (0.8427~1.1159)
W 2o AHES B, Aol 7S Bormann 1, 23 T category gggﬁg 1.1329 (1.8082“1.?223)
T _ N catego 001 1.1937 (1.0746~ 1.3259)
IS 3480 M =2 ZH%_E% O s 2d Bsd oy ftag; 00010  1.1511 (1.1511~1.2521)
AdEs B W7 7185 E A gl 24 veldt
(P<0.0001). ®3t= oAM= i3} o], LaurenitFoll A=
Ago] VR e ALES RGP <00001). B
2% A4 o] Pxe By, BRWW, Aol ARPE, ABRE, I TN Sl ol g A%
flls W Aol ou| A WA b‘rE‘rkkE}(Table 4). o)<} o]Ath o] 5L o et AT BHAH u] e
ol Ayt AEhE JAEESHY gl td gHE & AAES GE #4425 st W T4 =271, Borrmann
HolA) Foel 27, o) 9, 24, 2494 BRE, 3, 98 F4, YA, FRAE, 717 A% A
Lauren®#, Z7]1919¢ §<2%, Borrmamn®, dZ#3 &, Bol] Wi £HF o FARE B H tHTable 5).
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A 130lu AAG e ARt @ AdES R
Ao B2 Qs 27]9ieke] NErt S7ksted & wdol 9 A 13, 53] BEF YL WEst Ik
S BN A A Fetozn HES] FAFH AR UL, FEF 919he] A, WRlo] el R g A oA
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A 7S HWE Koga 53 &X3 55 e A9 3 YxA do|, 9|7} wol AEgo] vrkal KB is}
A 14.1%9 ALES Rusiged, dA A Sz Aok BEEE e BFe o o] =A Hed 7]
68.9%7} 21d o|uje] Z7|AE|A N, 172%7F F 71 A, etz z7]9) T 2 cm o)) FEg AA Al &
13.9%7 71 A4S stk B 18k 1, Iwanaga 5(4)S By X3 F&o] o] FARGH AEE0] F4E AR
249%NA AS BN, o] F 56%7F Z71AE, 33% 4 7NN h(17) €40l IE ALES B ofd AR
71, 1% B71Ade Rastgn. s g AAAEA Ado] =& AE HYP, o= B 9
SO 271 86%, =71 13%, 1AL 1%E Bl 29 FEA o] B A-A & A5 Wrlo] A4 1734
3 9, B AFqAE 27 A 65.9%, =74 31.3%, A AAel e A5l AT Wl HEA =z A
W71 2.8% 2 e T Al Al7]eF Al gl sl =S ALES Uy E Aoz AZ4HEY. §oda A
A Koga 5(3)2 Z7|AES] A9 EoAEe] vl o] 11 9 #AE BY Koga 53,7 Aol §¢tdo]
vh7 Aol 9 7HH ol 9] vl &o] Eotal 391, Iwanaga Borrmann 3% 2 43¢ 134 B AY, AHET} &
T@e 2L A B aa, 92, $UAEe] A Bk 2AF ] MENFLFF 2L FFE Hol
T oA, 5 "I po R Attty Husiglth & 31, Borrmann 13 % 28 o] A ko] Afo] gl w4
AFlAE 2714, 71T Fe, 5499, 44 Fejok g 2R Mo 2 F3139 9 B TR FS
Aol Fola, FUIAE e FH s Eubaide Bt Ryt 2 A5 oA = Borrmann 13 2 23
Hl o] 7HAstal A9 Ade] Frtste FdS BHA 9] 24, 513 ALEo| 27t 10.9%, 20.8% S 3L, Borrmann 33
o}k, Ajkokako] s A Wisbeck 5(6)2 & 3 WA At 9 43 9] 2, 53 ALELS 247 39.0%, 49.5% = VEFSLT
o F ¢ 60%E TAALE Budk vhd, Koga 5(7)S A Kodera 5(19)2 XA 9Jdrthe 7] Yol thEd
ol Miwyt Buh g, 42y A de] o2 His} o NE7l Ea, 7] %9 31%0 A EHYS Has)
L, Nakajima 5(8) E2HAY, I A, =4 AP, 9132, Huguier 5202 7] 9149 oS 27 93 4
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2H(51.4%), 2B 9(25.7%), LA(14.6%), EFA'(8.3%)2
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