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[ Abstract] Objective To investigate the influencing factors of peripheral perineural or lymphovascular invasion
(PNI/LVI) in patients with colorectal cancer (CRC) and construct a corresponding prediction model. Methods Three hun-
dred patients admitted to the Department of Anus and Intestines of the First Affiliated Hospital of Guizhou University of
Traditional Chinese M edicine with confirmed diagnosis of CRC and undergoing radical surgery from January 2020 to January
2024 were selected for the study, and were randomly split into the training set (n=210) and the validation set (n=90) ac-
cording to the ratio of 7:3. Patients in the training set were included in the positive (n=80) and negative (n=130) groups ac-

cording to the presence of PNI/LVI. The clinical data of the training set, validation set, and positive and negative groups were
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compared. Multifactorial Logistic regression was used to analyze the influencing factors of PNI/LVI in patients with CRC and
to construct a column-line diagram prediction model. The validation set data were used to perform an internal test of the col-
umn-line diagram model, and the efficacy of the model was assessed using the subject's work characteristics (ROC) curves, cal-
ibration curves, and decision curves. Results There was no statistically significant difference in the comparison of clinical da-
ta between the training set and validation set (P >0.05). The proportions of T stage T3 — T4, N stage N1 — N2, ulcerative
type, low differentiation degree, lymph node metastasis, and cancer nodules in the positive group were higher than those in
the negative group (x°/P=17.037/<0.001, 33.094/<0.001, - 0.006, 18.674/<0.001, 51.822/<0.001, 47.223/<0.001). Mul-
tifactorial Logistic regression analysis showed that T stage T3 to T4, lymph node metastasis, and cancerous nodules were in-
dependent risk factors for PNI/LVI in CRC patients| OR(95% CI)=7.158(1.474 —34.756) 8 464(2.657 —26.963),4.617(2.042
-10.440)].A column-line graph model was constructed, and the area under the ROC curve (AUC) of the model was 0.832
(95% CI= 0.800 —0.885) in the training set and 0.653 (95% CI=0.535 —0.771) in the validation set. The calibration curve of
the model suggests that the model has good agreement between the ideal and actual values in the training set (P =0.748) and
validation set (P=0.132). The decision curve suggests that the model leads to greater clinical benefits for patients in both the
training and validation sets. Conclusion Staging T3 - T4, lymph node metastasis, and cancer nodules are independent risk

factors for PNI/LVI infiltration in CRC patients, and the column-line diagram model developed based on the above risk factors

has good predictive value and practicality.

[ Key words)

2t H W9 ( colorectal cancer, CRC) 424 BRI 5iE AH
KBIRHRFIET NBOT e i) EE IR SN R Z —, CRC
TE 42 B RE A 6 v 67 8 55 = T B8 258 ) 437 871) &5
—V 3R CRC KA AURAESRES 2020 447 T I
T2 EE 2/ K 32318 ( perineural or lymphovascu-
lar invasion, PNI/LVI) #{I\ B2 CRC A& TG A B 1)
TS fE R R ZE T PNT 2 B e 400 i 42 28 il 22 i sl o
ZRET YR A IR S 5 ORISR K5 T LV A ARAIE 2 e
Je AN 10 A5 RE BRI A8 BE AR 22 BRI, MR AR 2R
MmN REEREZ -, RFHEBE CRC &
F R EZZE, LVI G 139 CRC 83 B G Y7l
IO P s e PR 36 22—, PN 55 1) ) R 2 5 Ja i I 4%
(National Comprehensive Cancer Network, NCCN) 8§ F§
B2 CRC SR KR AFIES SR, RS PNI/LVI
X T CRC B TS HA S5m0, (H7ER A A
AV PR SR 5 T v oA 3K i 2R Rt AFE B
TETF S M BRAUEFE T CRC B I R AR AE B PNL/LVI
G ISR HRAEAILE DL RE | X 0 3 il RS DAl
B2 B R TN A (L, S i PR T AR PNI/LVI B & BL4R
PR BT,
1 BREFE
L1 IPRWERE B eI 2020 4F 1 H—2024 4 1
H 5t M B 2 K 5 — s BE B AL RHIGA 1 ifi2
CRC FATHRIAAR B 300 B M BF 5% 4, K A4
I EALA B BENLEL LA 7: 3 1Y Lo ] Bl HL 53 e 30 31
54 (n =210) MIERUELE (n =90) o YIZRAEH T H i il
DAY B0 IR FE XA Y FE AT N TR BRAIE . AR AFFEE 223K

Colorectal cancer; Perineural or lymphovascular invasion; Risk factors; Nomogram

R B2 BEAE T ZE B 234 e ( K1.2024-006 ) |, 5.3 5% 5 & Al
EIED=Ri s i Eib =St

1.2 Pl E (1) ASRHE: DFR =18 %
QLIRS CRC; OEZFARIRIT; OREA
AURI RS A T PNI/LVI BB B, (2) HEkR
Pt : A I HAWGNE M ; @ RATHEZ kT ; @6
TR AEPIG AR R MRS DB HERE
PG s OFE4 T AR S AEAE CRC FARZE RIE; @I K %%
BT

1.3 WIHEFR 507k

13,1 IRIRBEORISCEE IS /B PR AR AT i fs
E(BMI) WA AR s GG s A I TE (i s
PRI O B ) i BRGEORE (R &AL T 4340 N 4
LN N Nl e o A N AR 2 A
W) A

1.3.2  PNI/LVI % 4. WL B8 38 R M vs A, H
10% M AR R SR (AR LA R A BR 2
5 XFO715) [ , A2 55 A3 5 il VR R EE R 4 pm
SR T HE SR B BB (TR 4L
SRR A BR S ], LS 1LV2000) MR F| E
33 9% 1141 25 ol e 200 o A0 B T A A2 A 228, DA % ol
oY — 2 R AT AT — J2 4 PR A AR A PNT BH A
7T 48R WL 81 e 240 e 92 1) b i DR 26 A 2H 2 ) /)
A SR A5 A 4 RE | Bl R A PR R Dy
LVI FHPE' RAERTAAAE PNU/LVE K I 24 f 35 4)
A BAEL (n =80) FBHEL (n =130)

1.3.3  SEEEARAnk. 2R E 8 h Dk,



BEMENG A 2025 4F 4 A5 24 &5 4 3 Chin J Diffic and Compl Cas, April 2025, Vol. 24 ,No. 4 - 481 -

SR AR AN R KM 4 ml, S B O L,
ELISA X & ( L g I Y R A A, 8 5
ml1023982 ) 5 8 35 1L ¥ s IR ) ( CEA ) MR BE S R
FI (Alb) 7K,
1.4 G2k [ R 4.2, 1 TS0 T,
TR R S B (% ) 2o, ) EE R X
R sk Fisher 6 ME 3 456 IE A 400 1y 31 i GOk}
PUa+s 38,2 AL HEBOR ST AEAS ¢ K250, Z K
Logistic [BIJ940#7 CRC 3 PNI/LVI [ 520 K %, If
Py 1) 246 P T INIASE TR 5 SR FH) 36 i 6 H5CHH Xk 371) 24 [l A 7Y
HEAT A5G, 1 ] 323 TAEHRRAE (ROC) 4k K
HEMZR DR M PP BRI RE, P <0.05 NESFH
GiiteEE L,
2 & R
2.1 iFE S5II44E CRC B R PO L Y%k
£ BIEEE CRC FRFTIm R 5 RE LA, BRI S 4h (P <
0.05), HAWHEEZR Y RS IT¥E X (P >
0.05) , HAM ik, Wik 1,
2.2 YIZRAEBAEA SHMEL CRC B E IR IR TR L5
Y% CRC ¥ PNI/LVI k4R N 38. 10% (80/
210) , BHPEZH T 43030 T3 ~4 N 23 N1 ~2 Bz Al
IR bk L2556 H8 R 4519 Lo 0 34 s T DI 4
(P<0.01), W52,
2.3 ZHK =R Logistic M43 #7 CRC 3 PNI/LVI 1Y
R ZE DL CRC BH & A A4 PNI/LVI AR A H 48
H(E=1,%=0),AT/HM(T3~4=1,T1 ~2=0),
NAH(NL ~2=1,N0=0) BZA (2 =1, =0),
SRR (K5 =1, hmarfk =0) KB4 B
(E=1,%=0) AR =1,5=0)1EHH Lk
TTZ & Logistic MIHAMT, 450 E/R. T 208 T3 ~
4 W5 SRS N CRC B3 & PNI/LVI sk
LGN (P <0.05) , L% 3,
2.4 CRC #BELAE PNI/LVI BRI & Ry 5
T IR Z IR Logistic MM 255 AR 0 37 & B K
(T T3 ~4 RS Jmay) , fd CRC &
FH PNI/LVI B3 26 B, LI 1,
2.5 BIREBRPHOR I S8UE ROC #fhZkaHr
WoR, ZR4E ROC Z T HIFL(AUC) R 0. 832(95%
C1=0.800 ~0.906) , KAF4E AUC 4 0.653(95% CI =
0.535 ~0.771) , VLRGSR B A R A X 53
DL 2 AU s YR R I AR v 4 F50I XU A1
SRR 2 ) B A R 4F 59— 20, Hosmer-Lemeshow
LG 1 B A6 56 A 1| 2 45 RN 56 E 4 R ) P (R 5 B R
0. 748F1 0. 132, T AL M BE B4, IR 55 1 B A By R ik

PUE, W 3, PR3 P4l 51 4 BT S Bl R B
YIRSl B E AR B S 1% ~82% , Kk & i 7E
22% ~T72% ,TEHT O B 48 F & 4= PNI/LVI 1)
CRC A Il PR T A, AT 7 A 550 e e DR ¥ Wi
L 4,

F1 BIEESVIZLE CRC BH IRIRBUR HLEL

Tab.1 Comparison of clinical data of CRC patients between vali-
dation set and training set

S S AR et el
MBI % ) ] 0.031 0.860
5 47(52.22)  112(53.33)

e 43(47.78) 98(46.67)

R (v x5, %) 61.19+12.94 62.94+12.30 1.111 0.267
BMI[#(% ) ] 0.665 0.415
<24 kg/m’ 61(67.78)  132(62.86)

=24 kg/m’ 29(32.22) 78(37.14)

MRS [ (% ) ] 36(40.00) 75(35.71)  0.496 0.481
R HI(% ) ] 29(32.22) 83(39.52) 1.436 0.231
FIGEL 1% ) ] 6(6.67) 3(1.43)  4.276  0.039
BIFREL (% ) ]

fR I 32(35.56) 60(28.57) 1.445 0.229
BRI 13(14.44) 27(12.86) 0.137 0.711
IR 8(8.89) 14(6.67)  0.458 0.499
JERFROLL B (% ) ] 0.874 0.350
H 52(57.78)  109(51.90)

7 38(42.22)  101(48.10)
T AW BI(%) ] 0.614 0.433
T1 ~2 11(12.22) 33(15.71)

T3 ~4 79(87.78)  177(84.29)

N6 (% ) ] 1.594 0.207
NO 37(41.11)  103(49.05)

NI ~2 53(58.89)  107(50.95)

KRG (% )] * —  1.000
el 1(1.11) 2(0.95)

1597 1 73(81.11)  169(80.48)

JEe A 7R 0 1(0.48)

[y 16(17.78) 38(18.10)

SIAEREEEL (% ) ] 0.008 0.929
1k 21(23.33) 50(23.81)

sk 69(76.67)  160(76.19)
fig B (% ) ] 0.065 0.799
<4 cm 52(57.78)  118(56.19)

>4 em 38(42.22) 92(43.81)
WAL F(% )] 44(48.89) 94(44.76)  0.432 0.511
JEEET (%) ] 31(34.44) 69(32.86) 0.071 0.789
Alb(x £s,g/L) 40.04 +4.36 39.81 +4.62 0.397 0.691
CEA[ (%) ] 0.010 0.919
<5 pg/L 41(45.56) 97(46.19)

=5 uy/L 49(54.44)  113(53.81)

T : * Fisher R #MER T,
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&2 YIREGIEA S M CRC B H G IRGOR AL
Tab.2 Clinical data comparison of CRC patients in the negative

and positive groups of the training set

M4 4]

o (Eﬂﬁ;%) ([i?i'g) Y/l P

B %) ] 0.009 0.924
5 69(53.08)  43(53.75)

‘S 61(46.92)  37(46.25)

FEE (x x5, %) 62.65+12.38 63.41 £12.24 0.437 0.662

BMI[ (% ) ] 0.934 0.334
<24 kg/m? 85(65.38)  47(58.75)
=24 kg/m’ 45(34.62)  33(41.25)

WS [ (% ) ] 43(33.08)  32(40.00) 1.034 0.309

R [H(% ) ] 52(40.00)  31(38.75) 0.032 0.857

FIEL[H(%) ] 3(2.31) 0 0.593  0.441

AIHEELHI(% ) ] B 1 CRC#EHEA PNV/LVI B354
L 37(28.46) 23(28.75)  0.002 0.964 Fig.1 Column chart of PNI/LVI in CRC patients
WE R 14(10.77)  13(16.25) 1.328 0.249
O ISR 6(4.62) 8(10.00) 2.308 0.129

JRRFEALLH(%) ] 0.176  0.675
L7 66(50.77)  43(53.75)

4 64(49.23)  37(46.25)

T BI(%) ] 17.037 <0.001
Tl ~2 31(23.85) 2(2.50)

T3 ~4 99(76.15)  78(97.50)

N A6 (% ) ] 33.094 <0.001
NO 84(64.62)  19(23.75)

NI ~2 46(35.38)  61(76.25)

KRR BI(% )] — 0.006
= HE A 2(1.54) 0
1597 1 96(73.85)  73(91.25)
gt 1(0.77) 0
[ e 25 31(23.85) 7(8.75)

SHAEFEBEL B (% ) ] 18.674 <0.001
sk 18(13.85)  32(40.00)
ok 112(86.15)  48(60.00)

B B(% ) ] 1.344  0.246 B2 YIZGESRIEERN ROC HiZk
<4 em 69(53.08)  49(61.25) Fig.2 ROC curves of the training and validation sets
>4 cm 61(46.92)  31(38.75)

WL (Bl (% )] 33(25.38)  61(76.25) 51.822 <0.001

FEAEW B %) ] 20(15.38)  49(61.25) 47.223 <0.001

Alb(x +5,e/L) 39.73 £4.49 39.95£4.85 0.327 0.744

CEA[ (%) ] 0.708 0.400
<5 ug/L 63(48.46)  34(42.50)
=5 ug/L 67(51.54)  46(57.50)

;¥ Fisher KR,

x3 ZHE Logistic FIH/4T CRC 3 PNI/LVI (W52 H 2
Tab.3 Multivariate Logistic regression analysis of influencing fac-

tors of PNI/LVI in CRC patients

SRS B{ﬁ SE{i Wald{d P1{i OR{H 95% CI
T4 T3 ~4 1.968 0.806 5.958 0.015 7.158 1.474 ~34.756 3 YIGESIFERM R L
IREEEHER 2,136 0.591 13.054 <0.001 8.464 2.657 ~26.963 Fig.3 Calibration curves of training set and validation set

At 1.530 0.416 13.506 <0.001 4.617 2.042 ~10.440
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Fig.4 Decision curves for the training and validation sets
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