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Abstract
BACKGROUND
The incidence of rectal cancer is increasing year by year.

Baishidenge  WCJD | https:/ /www.wjgnet.com

Radical surgery is often used for the treatment of rectal cancer
in clinical practice, but postoperative liver metastasis has
become an important reason for the increase in mortality.
Therefore, establishing a model to predict the trend of
metachronous liver metastasis has become a research focus.
Nomogram model has been widely used in the medical field,
but there has been no widely accepted nomogram model
available for prediction of metachronous liver metastasis after
rectal cancer surgery.

AIM

To constuct a nomogram model based on the risk factors
for postoperative metachronous liver metastasis in young
and middle-aged patients with rectal cancer, and to evaluate
the performance of the model for predicting the risk of
postoperative metachronous liver metastasis, so as to provide
some guidance for clinical prevention and treatment.

METHODS

A total of 120 young and middle-aged patients with rectal
cancer admitted to our hospital from March 2019 to February
2022 were selected as research subjects to observe the
incidence of postoperative heterochronous liver metastasis.
Univariate and multivariate Logistic regression analyses
were performed to identify the risk factors for postoperative
heterochronous liver metastasis and to construct a nomogram
model. ROC curve, decision curve, and correction curve
analyses were used to verify the value of nomogram model
for the prediction of postoperative heterochronous liver
metastasis.

RESULTS

The incidence of anomalous liver metastasis 1 year after
surgery was 23.33% in 120 young and middle-aged
patients with rectal cancer. Low differentiation, lymph
node metastasis, depth of invasion (T3/T4), margin width
of primary cancer < 2 cm, high expression of peripheral

2023-07-28 | Volume 31 | Issue 14 |
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blood telomerase reverse transcriptase (hTERT), and
elevated serum levels of carcinoembryonic antigen (CEA),
vascular endothelial growth factor (VEGF), lemur tyrosine
kinase-3 (LMTKS3), squamous cell carcinoma-associated
antigen (SCC-Ag), and axon-guided factor-1 (Netrin-1) were
identified to be risk factor for postoperative hetero-chronic
liver metastasis (P < 0.05). The C-index and area under
the curve of the nomogram model were 0.860 and 0.957,
respectively, and the net benefit value was high (P < 0.05).

CONCLUSION

Low differentiation, lymph node metastasis, depth of
invasion (T3/T4), margin width of primary cancer < 2
cm, high expression of hTERT in peripheral blood, and
elevated levels of serum CEA, VEGF, LMTK3, SC-AG and
Netrin-1 are risk factors for postoperative xenotemporal
liver metastasis in young and middle-aged patients with
rectal cancer. Based on the above risk factors, a nomogram
model has been established to predict postoperative hetero-
chronous liver metastasis in such patients.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Rectal cancer; Heterochronicity; Liver metastasis;
Nomogram model; Telomerase reverse transcriptase; Axon-
guiding factor-1; Forecast
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22 PEHSFAMRERF ARG AT EAT S E Z o
A BT E S SRR RS
JRRFEVN G TE B . ZIEVRE . hTERT mRNAKIA,
CEA/KF-. VEGF/KF-. LMTK3/KF-. SCC-Ag/KF-.
Netrin-17K- AL, 22576 Guil 5 X (@P<0.05); AT
G EE VR RS ISWRRL. R R
R IGIRAH. R, o 2R, WKL
23 P EFAMBEEEREF G HITHESG SR E
SA & BB HIP<0.0SIINZEA: A FEE . WhELgh
R, JRRVIGTERE . RIHIRE . hTERT mRNA%R
15, CEAK¥. VEGF/AKF. LMTK3/KF. SCC-Ag/K
P Netrin-17K~F, K £ K Z& Logistic[Bl 45341, TRFTH#
i) 7 AR L R RS S e R 1A ORI R

W 54 B e 8 ARG e P R OR RS =
0, ¥ = DIE AT, FIF 2 K &K Logistic [ 177 %
BT M, ZRAGUTER XS R R0 ik
EgiFER . RARIEYIZ %<2 cm. hTERT mRNAR %
15, CEA/KF. VEGF/KF. LMTK3/KF. SCC-Ag/K
P\ Netrin-17KF ZIRIER T3 T4&H &4 B &
HAJG R R ERR R R, WAk,
2.4 TN ¥ EHF AR S RS I i AT AR R
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#9NomogramAE A ¢ 2& 5 Fe Jo4E T 1000 7 fE [
DRI 254 2 v 7 4F e R R S e I PP A XSS (1)
Nomogramt5 2, TLEL, X & H e BE AR5
IV L RS T 22 540.1-0.9. 45 3L SR R — Sk 45
#(C-index) N0.860(95%C1: 0.827-0.896), W.FE2; AUCH
0.957(95%CI: 0.907-1.000), W.1&I3; k5 th £ 57~ B {E A
RAE24%-100%30 FE P B, 3R 2 (E R s, W4,

3 e

B SRR FRIEROASE . oA
YR AT SRS, RIS PR B AE T AR YT Al d i 5
B2 AR ERZ, (ARG R A2 g 4
Hopdio b, F RS A e AT s,

Z K& Logistic[l /M AT 7 KM AR EE R Ty
BREMCR, o7 T30 B 1 s fa R 2=, At
TS WREEFER . JFRIETIZ% 5 )E<2 cm,
hTERT mRNAS KA. [MiFCEA. VEGF. LMTK3.
SCC-Ag. Netrin-17K-FFHE SRR LT3 T4
EL e B ARG IR R R . sk L
AT IURAUEK R A RS, 7T REA2 i PR A
SAPS NI RAT TN o e cp 2z 22 S A S
o, PR ORE B PR S AR b M e R A o, Jt
RIS FE T RS, (B T4 08 AT E— e 4
WL A T SR SR R V) B8 <2 emE A5 SRR AT
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® 1 RAESRHEFEENSRRIN

- BABAN = 28) REERSLAI = 92) ,
B Iy FIBRLE BT FIBRLE oty p
43 0.036 0.849
S 17 60.71 54 58.70
158 11 39.29 38 41.30
FH(=) 0.106 0.745
<40 10 35.71 36 39.13
=40 18 64.29 56 60.87
YIRS 0.047 0.829
R 6 21.43 18 19.57
BIE/ESB 22 78.57 74 80.43
[BEEHD 0.124 0.724
i 12 42.86 36 39.13
EZN) 16 57.14 56 60.87
MEIRE 9.007 0.011
201 7 25.00 32 34.78
malyiid 8 28.57 43 46.74
[a)id 13 46.43 17 18.48
MESRRE 4.998 0.025
z 15 53.57 28 30.43
& 13 46.43 64 69.57
fPBER 0.088 0.767
2 20 71.43 63 68.48
& 8 28.57 29 31.52
PR DHE 0.188 0.980
158 5 17.86 15 16.30
1158 6 21.43 22 23.91
e 7 25.00 25 27.17
IVER 10 35.71 30 32.61
[REBIZEE (cm) 5.901 0.015
<2 11 39.29 16 17.39
=2 17 60.71 76 82.61
RERE 8.795 0.003
T, T2 10 35.71 62 67.39
T3. T4 18 64.29 30 32.61
hTERT mRNAZRIA 6.455 0.011
RRA 18 64.29 79 85.87
SRR 10 35.71 13 14.13
AR 0.627 0.731
KIESIRXETRA 12 42.86 35 38.04
=17 P 5N 11 39.29 34 36.96
R EEUIRLIHS TR AR 5 17.86 23 25.00
CEAZK Y (ug/L) 58.96 +5.75 41.28+3.12 21.100 0.000
VEGFK(pg/mL) 457.69 + 48.32 398.24 +36.17 7.012 0.000
LMTK37K¥(ng/mL) 18.36+3.19 1157 +2.15 12.959 0.000
SCC-Ag/KH(ng/mL) 2.23+0.56 1.69+0.47 5.085 0.000
Netrin—17XX(pg/mL) 498.68 + 85.27 368.47 +63.29 8.751 0.000

CEA: MEBIMR; VEGF: MEBARAEKRES; LMTKS: JIMREERILEEE-3; SCC-Ag: BEIRIBIREREATUR; Netrin-1: L HRSOHEF-1.

FeRe LR R SR AT G L =2 emE [114.77065, 38 ESEINEUARE U2 00 2. RHIREDRR, R 20 2 1
ANTERE IR AR Y BRI BB T, EREARIA AR RIT B RS AR IR IEIREET3,
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R 2 Logistic@FFEEDTSEL

_ . 95%Cl ,

iy T2 SEE. B OR - = Wald P

Fwaxte Entb=1,00k=25nk=3 0.342 1.457 4.295 1.359 135674  18.161 <0.05
WS B5=02=1 0.326 1.656 5.237 2.140 12.816  25.795 <0.05
BB RE<2 cm <2cm=1,=2cm=2 0.503 1.562 4.770 1.342 16.952 9.647 <0.05
ROPRET3 T T2=1,T3, T4=2 0.273 1.221 3.391 1.017 11.308  20.010 <0.05
hTERT mRNASZRIA ERE=1=RA=2 0.316 1.959 7.091 2.651 18.967  38.425 <0.05
CEAIKYZ BALNME 0.286 1.694 5.438 1.719 17.206  35.062 <0.05
VEGF/K3EZ BASKNME 0.431 1.216 3.375 1.169 9.742 7.964 <0.05
LMTK37XKIE BALNME 0.376 1.653 5.224 2.008 13.591 19.334 <0.05
SCC-AgK¥E LTPANSKGN 0.296 1.108 3.030 1.124 8.167 14.024 <0.05
Netrin—17}3 BASLNME 0.500 1.382 3.982 1.035 15.321 7.638 <0.05

CEA: MiEBMTR,; VEGF: MEBARREKRA S, LMTK3: JUEISSBREEE-3;

1.0 71ITWWI\ T T TTm M T T T 1 T I \H’“TL—,:
0.8 4
& 0.6 1
Eul
BN
“ 0.4 4
02 | -~ Apparent
Bias-corrected
g Ideal
0.0 .7
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
GILRIEITTN & 2

B = 1000 repetitions.boot  Mean absolute error = 0.037,7 = 120

DOI: 10.11569/wcjd.v31.i14.589 Copyright ©The Author(s) 2023.

SCC-Ag: BRIRDIZEAEAIUR; Netrin-1: RS ORS-1.

2 NomogramiETUHIMIEREZE. B = 1000E = KA, BootZBx IR = 0.037, n = 120; MR Nomogram AL TN 1 &4 E e 8k
ARG FHRERFEER I & R, AR b 4E H I R B ARG SN T LR Sk AR, 4 FRRE L o AR R 2L, SE4L 0 AT 9T Nomogram
FERIIFRMRGRE, # 5% ANEAEEIT, $2 RNomogram AR .

T4 A e AT . BRI PR S PE AR BTV B
Je EERER FE, DAISAIIR B2 S 8 o AE XU
hTERTS MU LR . RIEIRIE . IR
RIEAHSE, ATH TP B e B s AR g R
/RhTERT mRNARRIE . KFIAE K AERG 71
JHHEAS A L 97,091 I PR IR T RE s il 71 ILh TERT
KK, A BT BRI G i . CEAJR
FRhEE A, RBTCEAZK T I s A 2% 5 mT g
CAFERERY, A FtiE R . £ H K Logisticld
A5 T BARCEAZK P il 38 AR Ji5 e i 14 e
A AR, 15 BEAE AT 7045 AR, it L5 DR AT A
CEA/KF-T a5 o <t I Bl 12308, U4
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FERSCHE IR, (2t By 40 B AR J i AR SRR I R I
FEARNTMIECEAK TR, A G InbE v 8. i
EAEKARRA G IR A R, VEGFA[ SN
Fe ARG TA, (ks e 3 A, (e rhRg A i 28

AP AR R R, BRAMEVEGFKFET
REEFH, HVEGE/K-T-m ] IR G 5 %
KA. LMTK3 A/~ $PKCIE 5Bk 2 Sy
R, SCC-Aghe—Fh e R Y = 2L R VB,
HACP A R S A 5 DI, A 7Tk
IR IMIELMTK3. SCC-Ag/KFim T REF A, iX
L5 BEAE B 45 BAR DL, Netrin-1 ] BF 8 & 5 1 3244
T HE PR AU 3- %4 (phosphoinositide 3-kinase, PI3K)/4&
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1.0

70,904 (0.891, 0.929)

0.8 |-

0.6 4
1

AUC:0.957

044
0.2 -

0.0

O
0.8 0.6 0.4 0.2
B

DOI: 10.11569/wcjd.v31.i14.589 Copyright ©The Author(s) 2023.

1.0 0.0

B 3 Nomogram{EEIAIROCHDL:.

0.25
FIZeIE]
All
0.20 None
b
E 0.15
R
@
1_’)(6_
% 0.10
0.05
0.00 ~
T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

R (R
DOI: 10.11569/wcjd.v31.i14.589 Copyright ©The Author(s) 2023.

4 NomogramiE B RERHTLE.

B (protein kinase B, AKT)5 5, itk iy
a5 MR RRE. AR T4 SR B R Netrin- 1K T TR
ARG S R r) e R 2R, H SR AT g A Netrin-1 7]
REVUEPBK/AK TS Tl R, fedbmanfiuigsg. s, 5l
FEL G P8 A SN 2R L, R RS R AR ARBF AR TR
J& e RIS 1) fa B R R A N omogram B, 248
PRI, ZARHERE . C-index. AUC. TS HESE
R, PER iz B A B i pe S — k.

4 &g

g ERR, Rtk MBS, R kY S5
<2 cm+ hTERT mRNA® KA. MIECEA. VEGF.
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LMTK3. SCC-Ag. Netrin-17KF-T} 5 B IR ERE T3,

T4 i F B 58 AR5 R IR R fa R R &,
BT B GR A R HENomogram B A, 47 R Fii A
J5 S VR R R AR, AN R 4 AR RIS

NERER

SR AR B LT, Wb R FA T, T
BRI AE R, (B URBOS, LB SRR
%, IR T BITIF- S, (L e EtE,
PR 5 407 R AR 7, B T 01167
RIRHF RS, M TR,

LRI

Nomogrami& A BT AL AR S50 i, 1T iR
AR B OC 2R, A B T8 S0 R TR B 0 P4 T,
H 8 B9 A S5 T2 A N omo gram A Y 1 oK B,
K] % 7 Nomogram/#5 4 i At 57 8 .

Eeat g =pon

53 BT 977 1 B I R S e RS A DG e (R 3R, R
Nomogram# 2, A7 HRAS[E] AR 856 AR A5y, A kHE
BTN A AR, SRS VR TSR IR 12 A5 AT S )
PEFFFRE RS BTN A B IR S A, AR IRIR T T 32
PERFEAAK .

a0

(DHRRER. ZHRELogisticlnl VA5 Hr B A & 515
P JH e % 5 0 DR 325 (2) MR 08 07 5 5 11 2 i) 18] 34 2
Nomogram#i#; 3)FIHROCHIZ. YLz, KLk
LR TR TZAR Y X 3 B . AHE RS R AR R .

Rt MBS BIERETI/T4. JFE R 5%
JE<2 em. AMEMhTERTH#RE K MiECEA. VEGF.
LMTK3. SCC-Ag. Netrin-17/KFT+E AR G 5B
ARG R, KA IR G R 2 # N omogrampH
T AR TR 5 S PR RS AU C 0,957, HIX
IYPEL BRI AT

LI

ETRMN. MESEHE. RIERETI/T4, R
RIEVIGFEE<2 cm. HMA M TERT 31k I Lk
CEA. VEGF. LMTK3. SCC-Ag. Netrin-17K"F#J%
Nomogramt&iRy, HXf A 5 Fh YT BA — e Tl
M.
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R =
AR FL i NomogramBi A A 7 45 & W /M 25 G IIE,
T KRR BRI ANE DR Z, DA e 4L Tl 2%

AE.
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