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Table.1 Clinicopathological features of 32,308 patients with liver metastasis of colorectal cancer who were selected from the “SEER Research Plus Data, 18 Registries” database and classified according to different surgical interventions (Chi-square test. P < 0.001 for each independent factor, The number marked with “ * ” is the P-value using Fisher’s exact test)
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Table.2A Univariate and multivariate analyses of overall survival (OS) in populations of patients with no surgery and those who had undergone liver cancer surgery only
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Table.2B Univariate and multivariate analyses of overall survival (OS) in populations of patients with no surgery and those who had undergone colorectal cancer surgery only
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Table.2C Univariate and multivariate analyses of overall survival (OS) in populations of patients with no surgery and those who had undergone both liver cancer surgery and colorectal cancer surgery
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Table.3A Clinicopathological features between no-surgery group and group that received only liver cancer surgery after PSM
PSM, propensity score matching; LC surgery only, liver cancer surgery only
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Table.3B Clinicopathological features between no-surgery group and group that received only colorectal cancer surgery after PSM
CC surgery only, colorectal cancer surgery only
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Table.3C Clinicopathological features between no-surgery group and group that received both liver cancer surgery and colorectal cancer surgery after PSM
Both, both liver cancer surgery and colorectal cancer surgery
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BT (e ey ey ar HR (univariable) HR (multivariable)

Age <65 12605 (46.8%)
>65 14343 (53.2%)  1.75(1.70-1.80, p<.001) 1.45 (1.40-1.49, p<.001)

Sex Female 11743 (43.6%)
Male 15205 (56.4%)  0.90 (0.87-0.92,p<.001)  0.98 (0.96-1.01, p=.196)

Race White 20499 (76.1%)
Black 4161 (15.4%) 1.11 (1.07-1.15, p<.001) 1.09 (1.05-1.14, p<.001)
Others 2288(8.5%)  0.86(0.81-0.90, p<001)  0.83 (0.79-0.87, p<.001)

Primary Site Colon 19938 (74.0%)
Rectum 7010 (26.0%) 0.77 (0.75-0.79, p<.001) 0.79 (0.76-0.81, p<.001)

Histology Adenocarcinoma 20449 (75.9%)
Others 6499 (24.1%) 1.36 (1.32-1.40, p<.001) 1.17 (1.13-1.20, p<.001)

CEA Negative 2573 (9.5%)
Positive 15346 (56.9%) 146 (1.38-1.53,p<.001)  1.32(1.26-1.39, p<.001)
Unknown 9029 (33.5%)  1.66(1.57-1.75,p<.001) 1.2 (1.15-1.28, p<.001)
T stage Tl 2556 (9.5%)

T2 631 (2.3%) 0.50 (0.45-0.56, p<.001) 0.64 (0.58-0.71, p<.001)
T3 7848 (29.1%)  0.59 (0.56-0.62, p<.001)  0.82 (0.77-0.87, p<.001)
T4 5710(212%)  0.84(0.80-0.88, p<.001)  1.08 (1.02-1.14, p=.009)
Unknown 10203 (37.9%) 1.22 (1.16-1.28, p<.001) 1.02 (0.94-0.11, p=.633)

N stage NO 4803 (17.8%)
N1 5665 (21.0%) 0.88 (0.85-0.92, p<.001) 1.16 (1.10-1.21, p<.001)
N2-N3 5324 (19.8%) 1.02 (0.97-1.06, p=.497) 1.57 (1.49-1.65, p<.001)
Unknown 11156 (41.4%) 1.66 (1.60-1.73, p<.001) 1.10 (1.01-1.20, p=.023)

Surgery No 15409 (57.1%)
Yes 11559 (42.9%)  0.56 (0.50-0.62, p<.001)  0.46 (0.44-0.48, p<.001)

Radiotherapy No 26049 (96.7%)
Yes 899 (3.3%) 042 (0.38-0.46, p<001)  0.90 (0.82-0.98, p=.020)

Chemotherapy No 10350 (38.4%)
Yes 16598 (61.6%) 0.32(0.31-0.33, p<.001) 0.35(0.34-0.36, p<.001)
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DD B Y a HR (univariable) HR (multivariable)
Age <65 9844 (48.6%)
>65 10416 (51.4%) 1.94 (1.88-2.00, p<.001) 1.42 (1.37-1.47, p<.001)
Sex Female 9017 (44.5%)
Male 11243 (55.5%) 0.92 (0.89-0.95, p<.001) 0.98 (0.95-1.01, p=.193)
Race White 1689 (8.3%)
Black 15477 (76.4%) 1.15 (1.10-1.20, p<.001) 1.09 (1.04-1.14, p<.001)
Others 3094 (15.3%) 0.83 (0.79-0.89, p<.001) 0.80 (0.76-0.85, p<.001)
Primary Site Colon 14196 (70.1%)
Rectum 6064 (29.9%) 0.76 (0.73-0.79, p<.001) 0.78 (0.75-0.81, p<.001)
Histology Adenocarcinoma 15251 (75.3%)
Others 5009 (24.7%) 1.43 (1.38-1.48, p<.001) 1.19 (1.15-1.24, p<.001)
CEA Negative 6490 (32.0%)
Positive 1904 (9.4%) 1.51 (1.42-1.60, p<.001) 1.30 (1.22-1.38, p<.001)
Unknown 11866 (58.6%)  1.84 (1.73-1.96, p<.001) 1.15 (1.08-1.23, p<.001)
T stage T1 4323 (21.3%)
T 2321 (11.5%) 0.43 (0.38-0.49, p<.001) 0.64 (0.56-0.73, p<.001)
T3 10023 (49.5%) 0.45 (0.42-0.47, p<.001) 0.84 (0.78-0.89, p<.001)
T4 3159 (15.6%) 0.71 (0.67-0.75, p<.001) 1.13 (1.06-1.21, p<.001)
Unknown 434 (2.1%) 1.16 (1.10-1.22, p<.001) 1.04 (0.95-1.13, p=.431)
N stage NO 2096 (10.3%)
NI 3706 (18.3%) 0.74 (0.70-0.78, p<.001) 1.09 (1.03-1.16, p=.002)
N2-N3 10925 (53.9%) 0.73 (0.68-0.78, p<.001) 1.51 (1.41-1.62, p<.001)
Unknown 3533 (17.4%) 1.60 (1.53-1.67, p<.001) 1.06 (0.97-1.15, p=.226)
Surgery No 15409 (75.9%)
Yes 4871 (24.1%) 0.30 (0.28-0.31, p<.001) 0.33 (0.31-0.35, p<.001)
Radiotherapy No 19651 (97.0%)
Yes 609 (3.0%) 0.27 (0.24-0.31, p<.001) 0.95 (0.83-1.09, p=.465)
Chemotherapy No 7528 (37.2%)
Yes 12732 (62.8%) 0.26 (0.25-0.27, p<.001) 0.33 (0.31-0.34, p<.001)
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variable level None LC surgery only
N (%) 373 373 SMD
Age (%) <65 233 (62.47) 233 (62.47) <0.001
>65 140 (37.53) 140 (37.53)
Sex (%) Female 189 (50.67) 184 (49.33) 0.027
Male 184 (49.33) 189 (50.67)
Race (%) White 274 (73.46) 282 (75.60) 0.08
Black 70 (18.77) 59 (15.82)
Others 29 (7.77) 32 (8.58)
PrimarySite (%) Colon 238 (63.81) 232 (62.20) 0.033
Rectum 135 (36.19) 141 (37.80)
Histology (%) Adenocarcinoma 302 (80.97) 296 (79.36) 0.04
Others 71 (19.03) 77 (20.64)
CEA (%) Negative 31(8.31) 35(9.38) 0.074
Positive 225 (60.32) 233 (62.47)
Unknown 117 (31.37) 105 (28.15)
T stage (%) Tl 42 (11.26) 39 (10.46) 0.09
T2 11(2.95) 9(241)
T3 46 (12.33) 39 (10.46)
T4 85 (22.79) 82(21.98)
Unknown 189 (50.67) 204 (54.69)
N stage (%) NO 97 (26.01) 88 (23.59) 0.063
N1 47 (12.60) 45 (12.06)
N2-N3 12(3.22) 13 (3.49)
Unknown 217 (58.18) 227 (60.86)
Radiotherapy (%) No 366 (98.12) 366 (98.12) <0.001
Yes 7 ( 1.88) 7 (1.88)
Chemotherapy (%) No 115 (30.83) 110 (29.49) 0.029
Yes 258 (69.17) 263 (70.51)
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variable level None CC surgery only SMD
N (%) 3162 3162
Age (%) <65 1649 (52.15) 1530 (48.39) 0.075
>65 1513 (47.85) 1632 (51.61)
Sex (%) Female 1311 (41.46) 1310 (41.43) 0.001
Male 1851 (58.54) 1852 (58.57)
Race (%) White 2414 (76.34) 2352 (74.38) 0.074
Black 472 (14.93) 464 (14.67)
Others 276 ( 8.73) 346 (10.94)
PrimarySite (%) Colon 2054 (64.96) 2145 (67.84) 0.061
Rectum 1108 (35.04) 1017 (32.16)
Histology (%) Adenocarcinoma 2335 (73.85) 2383 (75.36) 0.035
Others 827 (26.15) 779 (24.64)
CEA (%) Negative 336 (10.63) 317 (10.03) 0.036
Positive 1804 (57.05) 1860 (58.82)
Unknown 1022 (32.32) 985 (31.15)
T stage (%) T1 289 (9.14) 294 (9.30) 0.038
T2 150 (4.74) 160 ( 5.06)
T3 1179 (37.29) 1213 (38.36)
T4 1038 (32.83) 985 (31.15)
Unknown 506 (16.00) 510 (16.13)
N stage (%) NO 1103 (34.88) 1161 (36.72) 0.129
N1 1053 (33.30) 1140 (36.05)
N2-N3 389 (12.30) 272 ( 8.60)
Unknown 617 (19.51) 589 (18.63)
Radiotherapy (%) No 3153 (99.72) 3149 (99.59) 0.021
Yes 9(0.28) 13 (0.41)
Chemotherapy (%) No 1018 (32.19) 1089 (34.44) 0.048
Yes 2144 (67.81) 2073 (65.56)
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variable level None Both

N (%) 2194 2194 SMD
Age (%) <65 1330 (60.62) 1227 (55.93) 0.095
>65 864 (39.38) 967 (44.07)
Sex (%) Female 983 (44.80) 970 (44.21) 0.012
Male 1211 (55.20) 1224 (55.79)
Race (%) White 1710 (77.94) 1675 (76.34) 0.039
Black 292 (13.31) 309 (14.08)
Others 192 (8.75) 210 (9.57)
PrimarySite (%) Colon 1499 (68.32) 1616 (73.66) 0.118
Rectum 695 (31.68) 578 (26.34)
Histology (%) Adenocarcinoma 1686 (76.85) 1667 (75.98) 0.02
Others 508 (23.15) 527 (24.02)
CEA (%) Negative 266 (12.12) 279 (12.72) 0.019
Positive 1318 (60.07) 1303 (59.39)
Unknown 610 (27.80) 612 (27.89)
T stage (%) Tl 83 (3.78) 76 (3.46) 0.032
T2 93 (4.24) 100 ( 4.56)
T3 931 (42.43) 934 (42.57)
T4 757 (34.50) 739 (33.68)
Unknown 330 (15.04) 345 (15.72)
N stage (%) NO 646 (29.44) 678 (30.90) 0.061
N1 813 (37.06) 823 (37.51)
N2-N3 368 (16.77) 321 (14.63)
Unknown 367 (16.73) 372 (16.96)
Radiotherapy (%) No 2185 (99.59) 2185(99.59)  <0.001
Yes 9(0.41) 9(0.41)
Chemotherapy (%) No 465 (21.19) 598 (27.26) 0.142

Yes 1729 (78.81) 1596 (72.74)
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variable Colorectal cancer surgery X x v v Overall Pval
Surgical Procedure Liver cancer surgery X \ X v verd vae
N (%) 15409 469 11559 4871 32308
Age <65 6773 (44.0) 305 (65.0) 5843 (50.5) 3082 (63.3) 16003 (49.5) <0.001
>65 8636 (56.0) 164 (35.0) 5716 (49.5) 1789 (36.7) 16305 (50.5)
Sex Female 6789 (44.1) 224 (47.8) 4960 (42.9) 2234 (45.9) 14207 (44.0) 0.002
Male 8620 (55.9) 245(52.2) 6599 (57.1) 2637 (54.1) 18101 (56.0)
Race White 11711 (76.0) 365(77.8) 8804 (76.2) 3782 (77.6) 24662 (76.3) 0.001
Black 2443 (159) 67 (143) 1721 (14.9) 654 (13.4) 4885 (15.1)
Others 1255 (8.1)  37(7.9) 1034 (8.9)  435(8.9) 2761 (8.5)
Primary Site Colon 10456 (67.9) 240 (51.2) 9495 (82.1) 3753 (77.0) 23944 (74.1) <0.001
Rectum 4953 (32.1) 229 (48.8) 2064 (17.9) 1118(23.0) 8364 (25.9)
Histology Adenocarcinoma 11388 (73.9) 367(78.3) 9078 (78.5) 3880(79.7) 24713 (76.5) <0.001
Others 4021 (26.1) 102 (21.7) 2481 (21.5)  991(20.3) 7595 (23.5)
CEA Negative 1088 (7.1)  41(8.7) 1485(12.8) 816(16.8) 3430 (10.6) <0.001
Positive 9111 (59.1) 288(61.4) 6235(53.9) 2755(56.6) 18389 (56.9)
Unknown 5210(33.8) 140(29.9) 3839(33.2) 1300(26.7) 10489 (32.5)
T stage Tl 2233 (14.5) 44 (94) 327(2.8) 92(1.9) 2696 (8.3)  <0.001
T2 242(1.6) 13(2.8) 389 (3.4) 192(3.9) 836 (2.6)
T3 1742 (11.3)  86(183) 6115(52.9) 2590 (53.2) 10533 (32.6)
T4 1569 (10.2) 94 (20.0) 4142(35.8) 1591 (32.7) 7396 (22.9)
Unknown 9623 (62.5) 232 (49.5) 586 (5.1) 406 (8.3) 10847 (33.6)
N stage NO 2832 (184) 110(23.5) 1975(17.1) 878(18.0) 5795(17.9) <0.001
N1 1681 (10.9) 74 (15.8) 3987 (34.5) 1855(38.1) 7597 (23.5)
N2-N3 404 (2.6) 23(4.9) 4921 (42.6) 1693 (34.8) 7041 (21.8)
Unknown 10492 (68.1) 262(55.9) 676 (5.8) 445(9.1) 11875 (36.8)
Radiotherapy No 15400 (99.9) 366 (78.0) 10669 (92.3) 4271 (87.7) 30706 (95.0) <0.001
Yes 9(0.1) 103 (22.0) 890 (7.7) 600 (12.3) 1602 (5.0)
Chemotherapy No 6677 (43.3) 113 (24.1) 3693 (31.9) 871(17.9) 11354 (35.1) <0.001
Yes 8732 (56.7) 356 (75.9) 7866 (68.1) 4000 (82.1) 20954 (64.9)
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variable (None vs LC surgery only)

all

OS

HR (univariable)

HR (multivariable)

Age
Sex

Race

Primary Site
Histology

CEA

T stage

N stage

Surgery

Radiotherapy

Chemotherapy

<65
>65
Female
Male
White
Black
Others
Colon
Rectum
Adenocarcinoma
Others
Negative
Positive
Unknown
T1
T2
T3
T4
Unknown
NO
N1
N2-N3
Unknown
No
Yes
No
Yes
No
Yes

7067 (44.6%)
8791 (55.4%)
7007 (44.2%)
8851 (55.8%)
12060 (76.0%)
2507 (15.8%)
1291 (8.1%)
10683 (67.4%)
5175 (32.6%)
11738 (74.0%)
4120 (26.0%)
1129 (7.1%)
9399 (59.3%)
5330 (33.6%)
2273 (14.3%)
255 (1.6%)
1819 (11.5%)
1662 (10.5%)
9849 (62.1%)
2938 (18.5%)
1752 (11.0%)
426 (2.7%)
10742 (67.7%)
15409 (97.0%)
469 (3.0%)
15746 (99.3%)
112 (0.7%)
6770 (42.7%)
9088 (57.3%)

179 (1.72-1.85, p<.001)

0.86 (0.84-0.90, p<.001)

1.11 (1.06-1.16, p<.001)
0.85 (0.80-0.91, p<.001)

0.64 (0.61-0.66, p<.001)

1.45 (1.40-1.51, p<.001)

1.11 (1.03-1.19, p<.001)
1.36 (1.27-1.46, p<.001)

0.64 (0.55-0.74, p<.001)
0.73 (0.68-0.78, p<.001)
1.47 (1.36-1.58, p=.134)
1.17 (1.11-1.23, p<.001)
0.87 (0.81-0.92, p<.001)
0.77 (0.68-0.86, p<.001)
1.21 (1.16-1.27, p<.001)
0.56 (0.50-0.62, p<.001)

0.31 (0.24-0.40, p<.001)

0.29 (0.28-0.30, p<.001)

1.40 (1.35-1.45, p<.001)

0.97 (0.93-1.00, p=.052)

1.05 (1.01-1.11, p=.028)
0.80 (0.75-0.85, p<.001)

0.78 (0.75-0.81, p<.001)

1.23 (1.18-1.28, p<.001)

1.19 (1.11-1.27, p<.001)
1.07 (0.99-1.15, p=.092)

0.67 (0.57-0.78, p<.001)
0.88 (0.82-0.95, p=.001)
1.13 (1.05-1.21, p=.001)
1.07(0.98-1.18, p=.124)
1.04 (0.98-1.11, p=234)
1.07 (0.95-1.21, p=.249)
1.00 (0.98-1.09, p=.955)
0.79 (0.70-0.89, p<.001)

0.62 (0.47-0.81, p<.001)

0.33 (0.31-0.34, p<.001)





