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BEZRPLR 19-9 B2 Ah 1ML & 12 S0 (extramural vascular invasion, EMVD) [b ] & T R % 5 4, $E 1l {8 B 8] (thrombin
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OR=17.65,95% CI:1.18~263.16, P=0.037;3 ¥, OR=25.13,95% CI : 1.77 ~356.50, P=0.017; 4 #.,OR=
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University, Shijiazhuang 050011, China)

[Abstract] Objective To investigate the risk factors influencing lymph node metastasis in
patients with colorectal cancer (CRC), and to construct and validate a predictive model for lymph
node metastasis in CRC patients. Methods This dual-center retrospective study enrolled CRC
patients admitted to the Fourth Hospital of Hebei Medical University and the Second Hospital of
Hebei Medical University from January 2021 to December 2024. Among them, 498 CRC patients
admitted to the Fourth Hospital of Hebei Medical University served as the training set, and 199
CRC patients admitted to the Second Hospital of Hebei Medical University served as the
validation set. The patients in the training set were divided into the metastasis subgroup (n =
186) and the non-metastasis subgroup (n = 312) according to occurrence of lymph node
metastasis. The basic data and clinical characteristics of the training set and the validation set, as
well as the metastasis subgroup and the non-metastasis subgroup in the training set were
compared. Univariate and multivariate logistic regression analyses were used to determine the
influencing factors of lymph node metastasis in CRC patients. Based on the Logistic regression
analysis, a nomogram prediction model was constructed. Receiver operating characteristic (ROC)
curves, calibration curves and decision curves were used to analyze the predictive efficacy of the
nomogram in the training set and validation set. Results There was no significant difference in
baseline data and clinicopathological characteristics between the training set and the validation set
(P>>0.05), which, therefore, were comparable. Clinical T stage, body mass index, percentage
of neutrophils, carcinoembryonic antigen (CEA), carbohydrate antigen 19-9, the proportion of
extramural vascular invasion (EMVD) of the metastasis subgroup in the training set were higher
than those of the non-metastasis subgroup, and the thrombin time (TT) was shorter than that of
the non-metastasis group, with statistically significant differences (P <C0.05). Univariate and
multivariate logistic regression indicated that the clinical T stage (stage 2, OR=17.65, 95%CI .
1.18—263.16, P=0.037; stage 3, OR=25.13, 95%CI;: 1.77 —356.50, P=0.017; stage 4,
OR=23.73, 95%CI: 1.80—311.91, P=0.016), EMVI (OR= 45.71, 95%CI: 19.01—109.88,
P<0.001), CEA level (OR=1.02, 95%CI: 1.01—1.03, P=0.004), TT (OR=0.67, 95%CI
0.53—0.85, P<C0.001) and the percentage of neutrophils (OR= 1.13, 95%CI: 1.09—1.17, P<<
0.001) were independent predictors of lymph node metastasis in CRC patients. A predictive
model for predicting lymph node metastasis in CRC patients was constructed using the above
independent predictors. The area under the ROC curve of the predictive model was 0.93 (95%CI :
0.91—0.95) in the training set, and 0.76 (95%CI: 0.69—0.84) in the validation set. The results
of the calibration curve and decision curve showed that the predictive model had good performance
in both the training set and the validation set. Conclusion Clinical T stage, EMVI, CEA, TT
and neutrophil count are independent predictors of lymph node metastasis in CRC patients. The
predictive model constructed using the above factors has a good predictive efficacy for presence or
absence of lymph node metastasis in CRC patients.
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Table 1 Comparison of baseline data and clinicopathological characteristics between the training set and the validation set

15 P PR CBIEL, Y0 R e ts ) i R T 4330 (R, %)
5 Egic 13 2 3 4
NI %S 498 282(56.63) 216(43.37) 64.07411.22 31(6.22) 61(12.25) 72(14.46) 334(67.07)
LTS 199 111(55.78) 88(44.22) 63.98412.20 8(4.02) 22(11.06) 28(14.07) 141(70.85)
X2/t/Z Al 0.041 0.083 1.721
P 0.839 0.933 0.633
ok 4 SBP DBP TT B2-MG rhdk 40 i 43 L
205 B BMI(x £5)
(zr +5,%/min) (r =s,mmHg) (¥ £5,mmHg) (2 Es,8) (x £s5,mg/L) (r+s5,%)
pE¥S 498 24.2443.64  79.484-12.53 128.264-18.08  79.69749.82  14.4874.31 1.900.64 66.89412.53
Bk 4R 199 23.894:3.49  79.414:14.54 126.37£18.71 81.3511.86  14.8747.11 1.904:1.02 65.92+13.68
X2/1/Z 8 1.132 0.062 1.232 1.754 0.881 0.012 0.901
P A 0.258 0.954 0.218 0.081 0.377 0.989 0.369
.- - WEANRE A /MO REAIE A maEA AST/ALT PAB TP
(T +5.%) (xr+s5,X10°/L) (r+s5.%) (xr*+s,g/L) (x+s) (x +5,mg/L) (xr*+s5,g/L)
e S 498 25.56+9.57  272.74499.74 6.4042.23  121.58+60.24  1.324-0.49  208.314-60.98  67.72423.95
Y uESE 199 25.84410.89  270.924104.70  6.504=3.82  119.75224.73  1.3140.65 208.964-121.78 67.68=4-40.56
X2 /e/Z Al 0.331 0.212 0.364 0.422 0.281 0.071 0.021
Pl 0.740 0.830 0.721 0.678 0.782 0.943 0.987
ALB GLB ALP ADA AFU GLU PT
215 1%
(x*+s5,g/L) (x+s,g/L) (r +s5.U/L)  (xr=*s5,U/L) (x=*+s5,U/g) (xr=£s,mmol/L) (r*s,8)
Il 24 498 39.9344.63 26.9654.47 83.544:25.91  11.5844.56 21.674+13.56  5.70+=1.71 11.75+6.54
LTI 199 40.19+4.19 27.04-+3.99 83.25429.04  10.9944.72  21.73+8.65 7.3841.87 11.6346.87
X2/e/Z A8 0.132 0.221 0.131 1.532 0.061 1.292 0.263
P A 0.900 0.825 0.897 0.127 0.954 0.196 0.797
a5 i PTA CA19-9 CEA ¥-GT FIB WL S5 7% EMVI
(r+s5,%)  [MQR),kU/L] [M(QR),pg/L ] [M(QR),U/L ] [M(QR),g/L]  (#%k, %) CBI%, Y6
VE% 498 100.73247.93  12.61(21.19) 3.88(8.58) 18.85(13.00)  3.37(0.89) 186(37.35) 115(23.09)
B E 4 199 98.664-54.94  13.00(18.56) 4.37(13.34)  19.00(14.00)  3.54(0.95) 78(39.20) 39(19.60)
X2/t/Z {8 0.491 0.482 1.510 0.490 1.951 0.212 1.010
PH 0.622 0.630 0.132 0.623 0.052 0.650 0.315

—

mmHg=0.133 kPa
2 NEEHEBEEBNMAEBEEELTRNMIERFEFLELER
Table 2 Comparison of baseline data and clinicopathological characteristics between patients with lymph node

metastasis and those without metastasis in the training set

4151 % 50 CHBIE, V0) i et %) & IR T 43 38 (%, 200
F Z 14 2 3 4 4
KERA 312 176(56.41) 136(43.59) 64.50410.87 30(9.62) 50(16.03) 44(14.10) 188(60.26)
L 186 106(56.99) 80(43.01) 63.33+11.78 1€0.54) 11¢5.91) 28(15.05) 146(78.49)
X2 /e/Z 14 0.022 1.132 31.012
P {H 0.900 0.261 <<0.001
BMI ok SBP DBP TT B2-MG e L 4 i T 43 L
2151 1511 %%
(r=*s) (x £5,%/min) (r £5,mmHg) (¥ =5, mmHg) (xr£s,s) (xr £s5,mg/L) (z+s,%)
KRR A 312 23.97+3.58  78.86+12.57 127.89+17.73 79.62410.01  14.88+5.29 1.9440.67 61.93410.85
Lg% 186 24.6943.71  80.51412.43 128.88418.69 79.79+9.52 13.7941.43 1.8320.59 75.21410.63
X /t/Z A4 2.151 1.422 0.591 0.182 2.771 1.840 13.303
P A 0.032 0.157 0.555 0.856 0.006 0.067 <0.001
.- p— WREANE A /MO R E S maEA AST/ALT PAB TP
(r+s.%) (r +s5,10°/1L) (xr+s,%) (xr+s,g/L) (r+s) (x +5,mg/L) (x*+s5,g/L)
KR 312 25.66410.17  268.04+91.01 6.3142.20  119.45422.34 1.35+0.51 212.28+62.52 68.23+29.95
AU 186 25.4148.51 280.61+112.70  6.55+2.28  125.17+94.29  1.28+0.47 201.65+57.86  66.86+5.68
X2 /t/Z 14 0.270 1.364 1.131 1.032 1.393 1.892 0.611

P 1 0.786 0.174 0.260 0.306 0.166 0.060 0.539
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*x2 (&)
- ALB GLB ALP ADA AFU GLU PT
415 %%
(r+s.g/L) (r+s5,g/L) (r+5.U/L)  (r=+s5.U/L) (xr=+s5,U/g (&=+s.,mmol/L) (r+s,s)
ERiE 2! 312 39.87+4.83 26.8944.72 83.00+£23.56 11.714+4.62  21.984+15.74  5.81+1.78 11.62+6.28
a4l 186 40.05+4.30 27.07+4.02 84.45+29.49 11.374+4.47  21.15+8.79 5.52+1.58 11.974+6.97
X2/t/ 7 14 0.423 0.432 0.601 0.812 0.662 1.852 0.591
P 1 0.671 0.670 0.547 0.418 0.510 0.065 0.557
) PTA CA19-9 CEA v-GT FIB ]
2150 %L EMVIUI%L, %)
(z+s5,%) [M(QR),kU/L ] [M(QR),pg/L] [M(QR),U/L] [M(QR),g/L ]
KR 312 102.57£59.40 8.70(13.03) 3.04(3.48) 18.75(13.08) 3.31(0.93) 11(3.53)
R 186 97.64414.96 23.45(39.10) 10.66(29.90) 18.90(12.98) 3.43(0.86) 104(55.91)
X2/e/Z fE 1.110 10.401 8.842 0.141 1.591 0180.081
P{H 0.267 <0.001 <0.001 0.888 0.112 <0.001
23 MREKLZHE Logistic M54 LI CRC 172.52,P=10.002) \EMVI(OR = 34.71,95% CI

BAE R LMD LR (R =0. 5B =1 NI
i, DI (B =0, ZM=D K T 48 =

0.2 =1,3W=2,4 =3 EMVI(HK =0, &=
1) . CA19-9GEZAT &) | LEA(&,* S TT (&4
AR ) VA GE 2248 1) | B2- MG(@@* S i) . BMI
(2 ) GESLAR #D) WK (E 248 i) (SBP (%

ZpAs i) \DBPGELL A &) | EPMﬁEHH@E%Lt(éQ*
) R EL AN M A b G 2 AR D | /DR TG
éi*g) BRI o b GRS AR R (L 4L R (G
) AST/ALT GEZ A #)  PABGELLFH) |
TP(ﬁEQﬂ;ﬁri> ALBGEZEA &) . GLBGEZEA &) |
ALPGEZ T /) . v-GT (FE 22 50) . ADA (GE S
) AFUGEZ T /) . GLUGEZe i) \PT (G 4E
) PTAGEZ A &) FIBGEZE A #) N H A,
AT HLH R Logistic [BIH 43 #7 F1 £ A F Logistic 1l
437, BA & Logistic [0 543 1 45 5 WK . I K
T3 ), OR=19.09,95% CI :2.47 ~147.72,
P=0.005; 4 ¥, OR = 23.30, 95% CI: 3. 15 ~

17.80~67.66,P<<0.001) ,CA19-9(OR=1.01,95%
CI:1.01~1.01,P<C0.001) ,CEA(OR=1.01,95%
CI:1.01~1.01,P<C0.001) ., TT(OR=0.52,95%
CI:0.43~0.64,P<C0.001) .BMICOR=1.06,95%
CI:1.01~1.11,P=0.033) K& rf ¥4 i 40 B & 23 Lk
(OR=1.13,95%CI:1.10 ~1.16, P<C0.001) J&
CRC BEMBLHRB T WA R, WLEK 3. ¥ Lk
MR ZWAZLINE Logistic BIHMT, 45 R BN,
AR T 28 2 W, OR=17.65,95%CI:1.18 ~
263.16, P=0.037; 3 ¥}, OR = 25. 13, 95% CI .
1.77~356.50, P=10.017; 4 ¥, OR=23.73,95%
CI:1.80~311.91,P=0.016) . EMVI(OR=45.71,
95% CI:19.01 ~109.88, P<C0.001), CEA /K F
(OR=1.02,95%CI:1.01~1.03,P=0.004),TT
(OR=0.67,95%CI:0.53~0.85,P<C0. 001) Fil
BANM 2 (OR=1.13,95%CI :1.09~1.17, P <<
0.001) /& CRC H 3 Ik I 4554 % (1) 4 57 700 B 7, D
4,

&3 HEAZE Logistic MIFH

Table 3 Univariate Logistic regression analysis

A5 HEEEN7e bR Wald %2 ff P i OR 8 95%CI
P —0.02 0.19 —0.13 0.900 0.98 0.68~1.41
I & T 4339

2 4 1.89 1.07 1.77 0.077 6.60 0.81~53.62

34 2.95 1.04 2.83 0.005 19.09 2.47~147.72

4 H 3.15 1.02 3.08 0.002 23.30 3.15~172.52
EMVI 3.55 0.34 10.41 <0.001 34.71 17.80~67.66
CA19-9 0.01 0.00 4.09 <0.001 1.01 1.01~1.01
CEA 0.03 0.01 5.09 <<0.001 1.03 1.02~1.05
TT —0.64 0.10 —6.59 <<0.001 0.52 0.43~0.64
AR —0.01 0.01 —1.12 0.261 0.99 0.97~1.01
B2-MG —0.28 0.15 —1.82 0.069 0.76 0.56~1.02
BMI 0.05 0.03 2.13 0.033 1.06 1.01~1.11
ik i 0.01 0.01 1.41 0.157 1.01 1.00~1.03
SBP 0.00 0.01 0.59 0.554 1.00 0.99~1.01
DBP 0.00 0.01 0.18 0.856 1.00 0.98~1.02
rh M KL 40 B ) L 0.12 0.01 10.02 <20.001 1.13 1.10~1.16
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*3 (%)
WA L —0.00 0.01 —0.27 0.785 1.00 0.98~1.02
IR a7 0.00 0.00 1.35 0.178 1.00 1.00~1.00
HRZ AN S 0.05 0.04 1.13 0.260 1.05 0.97~1.14
1M 217 H 0.00 0.00 0.89 0.373 1.00 1.00~1.01
AST/ALT —0.27 0.19 —1.38 0.167 0.77 0.52~1.12
PAB —0.00 0.00 —1.88 0.061 1.00 0.99~1.00
TP —0.00 0.01 —0.56 0.578 1.00 0.98~1.01
ALB 0.01 0.02 0.42 0.671 1.01 0.97~1.05
GLB 0.01 0.02 0.43 0.670 1.01 0.97~1.05
ALP 0.00 0.00 0.60 0.546 1.00 1.00~1.01
¥-GT 0.01 0.00 1.69 0.092 1.01 1.00~1.01
ADA —0.02 0.02 —0.81 0.418 0.98 0.94~1.02
AFU —0.01 0.01 —0.65 0.518 0.99 0.98~1.01
GLU —0.11 0.06 —1.82 0.069 0.90 0.80~1.01
PT 0.01 0.01 0.57 0.566 1.01 0.98~1.04
PTA —0.01 0.01 —1.27 0.203 0.99 0.98~1.00
FIB 0.00 0.06 0.05 0.958 1.00 0.89~1.13
x4 LEZE Logistic HFSH
Table 4 Multivariate Logistic regression analysis

12y UEEY4 i o 1R Wald %2 {8 P {d OR f# 95%CI
Il R T 4338

2 1 2.87 1.38 2.08 0.037 17.65 1.18~263.16

34 3.22 1.35 2.38 0.017 25.13 1.77~356.50

4 1 3.17 1.31 2.41 0.016 23.73 1.80~311.91
EMVI 3.82 0.45 8.54 <<0.001 45.71 19.01~109.88
CEA 0.01 0.01 2.85 0.004 1.02 1.01~1.03
TT —0.40 0.12 —3.34 <0.001 0.67 0.53~0.85
ERN e N A 0.12 0.02 7.33 <0.001 1.13 1.09~1.17
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Figure 1

Nomogram model for predicting lymph node metastasis in CRC patients



WL BB K

9546 % 510 1) o 1147 -

1.0 1.0
0.8} 0.8
0.6 0.6
i
& ‘ =
0.4t 0.4
0.2 , 0.2
Fﬁa% FHEIFL (95%CD = 0.93(0.91~0. 95) HZE R (95%CI) : 0. 76(0. 69~0. 84)
0.0 02 04 0% 08 Lo 0.0 0.2 04 06 08 Lo
1455 ® 1455
2 ROC Hi%
AYIZR4E s BSR4
Figure 2 ROC curve
1.0 1.0
0.8 P 0.8
06 ~ 5 0-6 3
B ~ B
0.4l Bo.4
02} W 0.2 ‘ R
0.0 0.2 0.1 0.6 0.8 L0 0.0 0.2 0.1 0.6 0.8 1.0
g ® T
B3 Mm%
AJIZRE ;B IE S
Figure 3 Calibration curve
0.40 ETW 0. 40 o
- 2TH
0.35 CEALT 0.35 SRR
0.30 - TR 0.30 - BB ek
ﬁ 0.25 0.25
= 0.20 § 0.20
0.15 # 0.15
0.10 0.10
0.05 0.05 \
0.00 0. 00 -
\
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
25 R R ® 5 AR LK
4 RKHLk

AR s B IESR

Figure 4 Decision curve analysis

3 @
CRC FH7e 5 L 10 395 32 A5 I 0 22— T
SE LRI B % 0 BB B9 TR IT . H L CRC

bR IR ST 7 R AR IR TR E X T — g U 2
i T RE B I N B VIBR A . SR AR AT
TEWR A5 5278 307 J5U Al e 22 3% AN TR . AR G B

He =

FEAR Y N BEIR YT AN IS T A I O L 2 5% 52 1Y

CRC B3 . WAL, X TR A7 Ik 0 25 55 B 1y g ) CRC
SR R B AT R AR TR AN R
W25 R IR B AE CRC BRIF W E R T E,
I, A5 [ A 20 B T CRC 25 I B 45 786 7% 1
7T P IFAE B AL A T B0 CRC BT
EL 485 56 7% 10 9 4 R0 . ROC Hi 4k 1 e il 2k K e
R 2k F B Z A A AT R AE Y TN R RE Bk R
HOREIE



- 1148 - I B Bk 4

#4685 10

EMVI & CRC £ 3 ik EL 25 55 F% (%) b 57 1500 (A
T2Z—, EMVI & XN CRC M40 = 3h 7 A
G WLUZ LA Fi K, 5 B TS A 56, FE 38 g s
RN . A5 T MRIFEMVI 43 9007 43
558 g 5B R T S5 R IRl Y DGR S5 SRR WL 81
RS R RS 5 EMVI(P =0.011) 3 M
KLUEH] EMVI 25 B i B # ik a5 % B A
FRBF bR &, b, B A WFoT 45 e
AN kIR (OR =10.853,95 % CI : 2.339~50.364,
P=0.002) &k 455 R S S HOM PR ARWE
FERYE FRIFFERLH EMVI 76 8 & k245
B o 11 5 B AT 5 AR — 2B 1R AT I M A SRR S

CEA /K& CRC 5k T 45 56 7% 1 ok 37 fa 16
W2, ARS8 T 20102019 4F 2 Wk
T1~2 ) CRC Y 20 492 ] 5 2 A9 I IR 98 b} LR 58
T1~2 ] CRC BE MBI GR N R, 45
FW L RET CEA K- J& T1~2 H CRC & & &
IR L 25 55 B8 0 0 57 fa B R RS Xu VT 4 BT 4R
L ARHT CEA JK P J2 B8 3 bk U 25 56 B 1 a3 1
HZE (P<0.05). A WF 583 F A AT CEA K4
I BRRAE A HE I B £ B AE 3 ARl i BAS T S Bl T
0.939.0.895 Al 0.893 1y ROC #h £k T~ i AL, £ A
A RAF T RREN . R BESEE B, CEA FE T
M CRC B M55 b i w2 (AT — R
i CEA K- 19 A6 D0 o i R8I, PRt AR B 50 4
AR H LR R X T CRC 52 Ik U 45 1% o o 51 )
HAEEZ W IG IR E .

R RBR, TT /& CRC B #H WMk 4555
MR R B ARE TT B ¥ M T RESA,
Jifyeg £ 3 A 1R ELA BN ) RE SRR, R LR B i
DR LIS T o5 XS, 3 i K s 1t A 1) -4 FEHL I 2
Z: B 5 o e R RS BRI s AR OG0
FE3E o 22 7 i 3 R L A T 5 H R B A
20 AR S B S fE B R &R L AR TT 5 HUR R
B EUIMC . AU E L, TT.APTT #
/N 3 A 5 BE AR 245 AT LA 0 e MR 9 A S 3z Ak
B AR S LR A5 BAE CRC
TT MK SR D, FEAR K, T — 5
i BEPERTIE IR ST TT 76 CRC HPg/EH .

H MR A ) B e CRC R EL 45 56 78
MFER R 2 2 — . 4 B 90E JON A 456 v Mk 40 i/
W E 40 i LY {8 (neutrophil-lymphocyte ratio, NLR)
RN B 40 B/ R4 41 B EY {H (lymphocyte-monocyte
ratio, LMR) 2545 i3 9 76 98 % A L ik I 1R 28 R %
B R By Bl 4 2 ¢ S E ™ . BRAE AR5
&, NLR Fh @5 CRC B & Bl 5 %5 25 M 56, i

NLR T 5 38 5 S 1 v R 40 i 7 s A Calo bk B 4
FEL R/ 5 1R B T e P v R 4 i Y 5 R T
A G T PR A A e R A R i A A
J, DT F i g 5% R8T . A W o AR i 4 B
RAEFEFR N AL R CRC B # R AR B 4557 1)
Mz fEk N E, 45 F WL NLR J& CRC B # i e
e A VAN TR Al S I Y SR B ARl G DR B o T
T 435 ] CRC 35 bk B 45 5% 8% i il S 000 DY, &5
R, PPk 402 CRC &4z LNM 1) & 215 i
ZE, wbAh, — 300 [ o Pk 8 B e F 5 o 35 .
NLR 5 CRC 3 Ik I 1l 45 12 i K otk 2 285 55 B . 3%
FAOG . A F T DB AF 5% 014 Jeg BR 1 L A BIF 5% T V5 40
A NLR., I 7/ #R/# B 40 B He 8 ( platelet-
lymphocyte ratio, PLR) ¢ 45 b it 17 PF Al . J5 2206
AR AT 0 4 G M AF 5T AR I I 2 1 b ik R G
B A SCE . IR T 4012 CRC B H ML 4575
Sy fE R . AR BT T 4 R
F2 W3 WK 4 WY CRC B3, Hobk B2 45 57 7% X
W6 23 540 6.60 4% .19.09 £%.23.30 1% . % WF5E 45
w5 BRI S 2,

A 5 R R HAT — 2 Jmy BR A - O #h T [l Jost 2
5%, — BB B S5 CRC B3 Ik I 45 575 7% 19 I R
FERFIE IR R A A BB QAR WFGE 2 — I T
A BRI PR 1 S 1 T BT 44 F 5 o A1 Ot O AR A T AR 1Y
PEPR R 22 s @ B A8 B EMVT 4 PR A 155 B8 4 51 5%
1 = Ay 35 00 22 56 5 F AR KO, B = A i Ak B Ak bR
1 s DFN 2k B =X AE SE BRI R 3 55 v Can 17112 5K i
PR RO il A HE R R T I R R BT F B
RGBT AL T DU T AT 1 5 O #5579 1 X0
BAREIR AAE N 2 RER . BEREK 51297 58K
I Jo P v i =2 6 AN [ b 3, S ) 45 2 IS 7 B D &
AN TR T AHE 9 50 U, B0 0E 1932 Ak B g i R A5 3
UESE AR 38 3 /iy B L 2 oD E gt — 2 B
HAE ZREAL I S b 1 8K RE IR R S5 I IR AR
AR TR B Rl A AU AR

g5 Lk ARG IE R IR UE T H F #U CRC
BT L RS A R A B R PRSI 12 37 2k ] A A
B T ELAT A 1) S5 AN R T B L R LR I A R
A0k CRC BF Il IR 7 R i B T R,

(&% k]

[1] Abedizadeh R, Majidi F, Khorasani HR, et al. Colorectal
cancer: A comprehensive review of carcinogenesis, diagnosis,
and novel strategies for classified treatments [ ]J]. Cancer
Metastasis Rev,2024,43(2) :729-753.

[2] Patel SG,Karlitz JJ. Yen T, et al. The rising tide of early-

onset colorectal cancer: A comprehensive review of



PARLE:

45 LIV i S0 35 T L 45 B A% 0 DU A F) st 3 5 Tk .

1149 -

(3]

[4]

[5]

[6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

epidemiology, clinical features, biology, risk factors,
prevention, and early detection [ J]. Lancet Gastroenterol
Hepatol,2022,7(3) :262-274.

Miyazaki K, Wada Y, Okuno K, et al. An exosome-based
liquid biopsy signature for pre-operative identification of
lymph node metastasis in patients with pathological high-risk
T1 colorectal cancer[J]. Mol Cancer,2023,22(1) ;2.
Abbaspour E, Karimzadhagh S, Monsef A, et al. Application
of radiomics for preoperative prediction of lymph node
metastasis in colorectal cancer: A systematic review and meta-
analysis[J]. Int ] Surg.2024,110(6):3795-3813

Kajiwara Y, Oka S, Tanaka S, et al. Nomogram as a novel
predictive tool for lymph node metastasis in T1 colorectal
cancer treated with endoscopic resection: A nationwide,
multicenter study [ J]. Gastrointest Endosc, 2023, 97 (6)
1119-1128.¢5.

Xiong X,Wang C,Cao J,et al. Lymph node metastasis in T1-
2 colorectal cancer; A population-based study [ J]. Int ]
Colorectal Dis,2023,38(1):94.

Tan L, Li H, Yu J, et al. Colorectal cancer lymph node
metastasis prediction with weakly supervised transformer-
based multi-instance learning [J]. Med Biol Eng Comput,
2023,61(6):1565-1580.

Inchingolo R, Maino C, Cannella R, et al. Radiomics in
colorectal cancer patients[]J]. World J Gastroenterol,2023,29
(19):2888-2904.

Toiyama Y, Inoue Y, Shimura T, et al. Serum angiopoietin-
like protein 2 improves preoperative detection of lymph node
metastasis in colorectal cancer[]]. Anticancer Res, 2015, 35
(5):2849-2856.

Ueno H,Mochizuki H, Hashiguchi Y, et al. Risk factors for
an adverse outcome in early invasive colorectal carcinomal]].
Gastroenterology,2004,127(2) :385-394.

Bedrikovetski S, Dudi-Venkata NN, Kroon HM, et al.
Artificial intelligence for pre-operative lymph node staging in
colorectal cancer: A systematic review and meta-analysis[ ] ].
BMC Cancer,2021,21(1):1058.

Kang J, Choi YJ, Kim IK, et al. LASSO-based machine
learning algorithm for prediction of lymph node metastasis in
T1 colorectal cancer[J]. Cancer Res Treat,2021,53(3):773-
783.

Zwager LW, Bastiaansen B, Montazeri N, et al. Deep
submucosal invasion is not an independent risk factor for
lymph node metastasis in T1 colorectal cancer: A Meta-
analysis[ J]. Gastroenterology,2022,163(1):174-189.

Niu X.,Cao J. Predicting lymph node metastasis in colorectal
cancer patients: Development and validation of a column chart
model[ ] ]. Updates Surg,2024,76(4):1301-1310.

Abe T, Yasui M, Imamura H, et al. Combination of
extramural venous invasion and lateral lymph node size
detected with magnetic resonance imaging is a reliable
biomarker for lateral lymph node metastasis in patients with
rectal cancer[ J]. World J Surg Oncol,2022,20(1) ;5.

Zhao L, Liang M, Shi Z, et al.

Preoperative volumetric

synthetic magnetic resonance imaging of the primary tumor

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

for a more accurate prediction of lymph node metastasis in
rectal cancer[ J]. Quant Imaging Med Surg, 2021, 11(5):
1805-1816.

Xu Y,Chen Y.,Long C,et al. Preoperative predictors of lymph
node metastasis in colon cancer[ ]J]. Front Oncol, 2021, 11
667477,

Jiang W, Wang H, Dong X, et al. Association of the
pathomics-collagen signature with lymph node metastasis in
colorectal cancer: A retrospective multicenter study [J]. J
Transl Med,2024,22(1) :103.
Falanga A, Marchetti M. Cancer-associated thrombosis:
Enhanced awareness and pathophysiologic complexity[]]. ]
Thromb Haemost,2023,21(6):1397-1408.

Deshpande SP, Henderson RA Jr, Ajith AU, et al. Cancer-
related coagulopathy and perioperative considerations [ J J.
Anesth Analg,2025,140(4) :860-872.

Chen X, Wang HY, Yu L, et al. Correlation of multiple
peripheral blood parameters with metastasis and invasion of
papillary thyroid cancer: A retrospective cohort study [ J].
Endocrine,2025,88(3) : 757-765.

Yin J. Zhu SS. Routine coagulation molecules predict
nasopharyngeal carcinoma and associated metastases[J]. Br J
Biomed Sci,2019,76(4):178-183.

De Felice F, Rubini FL, Romano L, et al. Prognostic
significance of inflammatory-related parameters in patients
with anal canal cancer[J]. Int ] Colorectal Dis,2019,34(3):
519-525.

Zhang T, Miao YC. Prognostic evaluation of preoperative
systemic immune inflammatory index in patients with
colorectal cancer[ J]. Front Oncol,2023,13:1260796.

Filop ZZ,Gurzu S, Fiilép RL, et al. Prognostic impact of the
neutrophil-to-lymphocyte and lymphocyte-to-monocyte ratio,
in patients with rectal cancer: A retrospective study of 1052
patients[]]. J Pers Med,2020,10(4):173.

Wen X, Sun H, Du S, et al. A nomogram of inflammatory
indexes for preoperatively predicting the risk of lymph node
metastasis in colorectal cancer[]J]. Tech Coloproctol,2024,28
(1):148.

Quan X, Deng Y, Liu Z, et al. LASSO-derived nomogram
prediction model for lymph node metastasis in colorectal
cancer: A retrospective analysis[]]. Peer J,2025,13:e19148.
Dere O, Dere Y. The impact of hematologic parameters on
histopathologic features of colorectal cancer[ J]. Int ] Gen
Med,2024,17:2029-2036.

Zhou S, Yang Y, Lou Z, et al. Establishing and validating
predictive nomograms for lateral pelvic lymph node
metastasis in patients with rectal cancer based on radiologic
factors and clinicopathologic characteristics[ J]. Eur J Surg
Oncol,2023,49(4) . 747-754.

Xu H, Zhao W, Guo W, et al. Prediction model combining
clinical and MR data for diagnosis of lymph node metastasis in
patients with rectal cancer[]J]. ] Magn Reson Imaging, 2021,

53(3) :874-883.
(@SS S S TRED)



