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Abstract

Objective: To explore the influencing factors of early liver metastasis after radical resection of col-
orectal malignancies and establish a risk prediction model for early liver metastasis. Methods: Gen-
eral clinical data, including perioperative, postoperative pathology, outpatient and re-hospitaliza-
tion follow-up data, of 230 patients with colorectal malignant tumors who underwent colorectal
surgery in The Second Cancer Hospital of Heilongjiang Province in the past 5 years (January 2018 to
January 2023) were retrospectively analyzed. The patients were divided into early metastatic group
(n = 30 cases) and non-metastatic group (n = 200 cases) according to whether early liver metastasis
occurred. Early liver metastasis was defined as 6 months after surgery. SPSS 23.0 statistical soft-
ware was applied for data analysis, COX regression was used to analyze the independent risk factors
affecting the occurrence of early postoperative liver metastasis of colorectal malignancy for both sin-
gle factor and multiple factors, independent risk factor for constructing nomogram model is applied
to forecast early liver metastasis in patients with risk, and the sensitivity curve (SC) was drawn to
evaluate the predictive power of linear nomogram. The correction curve verifies the predictive effi-
ciency of the risk model. Results: The incidence of early liver metastasis was 13% of 230 patients. The
proportion of preoperative carcinoembryonic antigen (CEA) = 5 ng/L, number of regional lymph node
dissection, surgical method, poorly differentiated tumor, maximum tumor cross-section 2 5 cm, T
stage (T3~4) and N stage (N1-~2) in early metastatic group was higher than that in non-metastatic group
by univariate COX analysis, and the differences were statistically significant (P < 0.05). Multivariate
COXregression analysis showed that the maximum cross-sectional area of tumor 25cm, T stage (T3-4),
N stage (N1-2) and poorly differentiated tumor were independent risk factors for the occurrence of
early liver metastasis after colorectal malignancy (P < 0.05). A linear nematic risk prediction model for
early liver metastasis after colorectal malignancy was established. The maximum cross-sectional area
of tumor = 5 cm, the sum of the corresponding scores of T stage (T3-~4), N stage (N1~2) and poorly
differentiated tumor corresponded to the risk value of early liver metastasis. The sensitivity curve
(SC) was drawn to evaluate the linear nomogram, and the results showed that the area of under curve
(AUC) was 0.953 (95%(CI: 0.9086~0.9964). The calibration curve showed that the prediction probabil-
ity of the linear nomogram risk model was in good agreement with the actual probability of early liver
metastasis after colorectal malignancy (P > 0.05). Conclusion: The maximum cross-sectional area of
tumor 2 5 cm, T stage (Ts-~4), N stage (N1-2), and poorly differentiated tumor are independent risk
factors for early liver metastasis after colorectal malignancy, and the constructed linear nomo-
gram prediction model has good predictive efficacy for early liver metastasis after colorectal malig-
nancy.
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Table 1. Comparison of general data between two groups of 230 patients with colorectal malignancies after operation [case (%)]

= 1. 230 BIEERE M MBEAR RN EEE N —AREREEB[51(%)]

Variables Total (n = 230) FEEFEH (n = 200) FHHA R M (n = 30) P1H
Gender, n (%) 0.315
% 100 (43) 90 (45) 10 (33)
5 130 (57) 110 (55) 20 (67)
Age, Median (Q1, Q3) 64 (58, 67) 63.5 (57.75, 67) 64 (58.25,71) 0.233
AHI CEA, n (%) 0.008
EH 147 (64) 135 (68) 12 (40)
T 36 (16) 30 (15) 6 (20)
& 47 (20) 35(18) 12 (40)
FABEMERIL, n (%) 0.078
Yikes 115 (50) 105 (52) 10 (33)
BH 115 (50) 95 (48) 20 (67)
MEEHREE, n(%) <0.001
Uik 201 (87) 185 (92) 16 (53)
[ERis 29 (13) 15 (8) 14 (47)
MERIE, n (%) 0.065
Yikes 173 (75) 155 (78) 18 (60)
FH 57 (25) 45 (22) 12 (40)
Jeb R B KAEAR T, Median (Q1, Q3) 3.5(3,4.5) 3(2.88,4) 6 (6,7.88) <0.001
B T 44, n (%) <0.001
1 124 (54) 120 (60) 4(13)
2 44 (19) 40 (20) 4(13)
3 48 (21) 30 (15) 18 (60)
4 14 (6) 10 (5) 4 (13)
WREZ N 7, n (%) <0.001
0 165 (72) 155 (78) 10 (33)
1 59 (26) 45 (22) 14 (47)
2 6(3) 0 (0) 6 (20)
FARIH, n(%) <0.001
PN} 32 (14) 20 (10) 12 (40)
JI s % 198 (86) 180 (90) 18 (60)
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JEE AL, n (%) 0.101
i=117] 89 (39) 75 (38) 14 (47)

Ze 69 (30) 65 (32) 4 (13)

p gl 72 (31) 60 (30) 12 (40)

JiBg RARZETY, n (%) 0.669
e 7pi] 164 (71) 140 (70) 24 (80)

Rt Y 39 (17) 35(18) 4 (13)

=IEA 27 (12) 25 (12) 2(7)

KRR, n (%) <0.001
{i8 33 (14) 15 (8) 18 (60)

Hh 157 (68) 145 (72) 12 (40)

[ 40 (17) 40 (20) 0(0)

Table 2. Logistic analysis of early postoperative liver metastases in colorectal malignancies

% 2. GEBEMMEARERHITER Logistic 47

B1H AR{i 7R Wald 1§ P{H OR 1 2.50% 97.50%

AR H CEA /K -1.544 1.031 2239974575 0.134 0.214 0.020 1.343
NP E R 1.212 0.959 1.597999665 0.206 3.360 0.474 22.786
g AT > 5 cm 1.605 0.365 19.35034182 0 4.977 2.726 11.782
JRELEE T 73 2.065 0.907 5.18343262 0.021 7.884 1.474 63.863
TS N 41 1.972 0.919 4.60694975 0.031 7.183 1.329 55.930
FARI A 1.447 0.993 2.12142094 0.145 4.250 0.712 40.627
IHLFREE -2.388 1.048 —44.07348082 0.023 0.092 0.009 0.618
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Figure 1. Risk model of early postoperative liver metastases of colorectal malignancies based on linear nomogram
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Figure 2. Sensitivity of the nomogram prediction model for early postoperative liver metastasis of colorectal malignancies
evaluated by SC curve
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Figure 3. Consistency of the linear nomogram for early postoperative liver metastasis of colorectal malignancies tested by
calibration curve
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