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The value of spectral CT multi-parameter imaging in preoperative prediction of perineural and lymphovas-
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[Abstract] Objective: To investigate the value of spectral CT multi-parameter imaging in preop-
erative prediction of perineural and lymphovascular invasion in colon cancer.This study aims to inves-
tigate the value of spectral CT multi-parameter imaging in preoperative prediction of perineural and
lymphovascular invasion (PNI/LVI) in colon cancer.Methods: The clinical and imaging data of 64 co-
lon cancer patients confirmed by pathology in the First Affiliated Hospital of Kunming Medical Uni-
versity from September 2021 to September 2022 were collected. According to the presence of PNI/
LVI, these patients were divided into the positive group (29 cases) and the negative group (35 cases).
The CT values of 40keV and 90keV (CTiokev s CToorev )y iodine concentration (IC), normalized iodine
concentration (NIC),effective atomic number (Z.;),and normalized effective atomic number (NZ.)
were measured in the arterial and venous phases on spectral CT images,then the spectrum curve slope
X was calculated. The difference of each spectral parameter between the two groups was compared,and
the ROC curve with the area under the curve (AUC) ,sensitivity,specificity,and the optimal threshold
were calculated to evaluate the predictive performance of each parameter. Results: Compared to the
PNI/LVI-negative group, the PNI/LVI-positive group had higher CT v, IC, NIC, Zo, NZy, and A
values on arterial and venous phases (all P<C0.05).There was no significant difference in CTyov be-

tween the two groups in both phases (all P~>0.05).The ROC curve showed that the predictive efficacy
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of each parameter in the arterial phase was higher than that in the venous phase,and the IC in the arte-
rial phase had the highest predictive value in predicting PNI/LVI, with an AUC of 0.783 (95% CI:
0.672~0.894) ,sensitivity and specificity of 82.76% and 65.71% , respectively.Conclusion: The quanti-

tative parameters of CT v, IC,NIC,Z.,NZ. and X values on spectral CT have certain value in pre-

dicting preoperative PNI/LVI status of colon cancer,and the IC in arterial phase has the best predic-

tive efficacy.

[Key words] Colon neoplasms; Tomography, X-ray computed; Perineural invasion; Lympho-

vascular invasion
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h bk A
CTiokev (HU) 175.96435.19 147.06426.72 3.733 <C0.001
CTookev (HU) 64.1247.98 60.68+6.13  1.952 0.055
X 2.24+0.57 1.73+0.43  4.082 <C0.001
IC(mg/mL) 1.58+0.40 1.20+0.30  4.347 <C0.001
NIC 0.1540.04 0.1140.03  4.109 <<0.001
Zess 8.17£0.20 7.9940.15  3.977 <<0.001
NZ.es 0.7340.04 0.7140.04  2.036 0.046

#H kA
CTyokev (HU) 216.47438.12 194.43+31.98 2.516 0.014
CTyokev (HU) 71.64£7.55 68.9646.87  1.487 0.142
X 2.90£0.64 2.51£0.53  2.652 0.01
IC(mg/mL) 2.03+0.44 1.7640.36 2.660 0.01
NIC 0.46+0.13 0.34+0.08 4,102 <C0.001
Zeit 8.38+0.20 8.25£0.17  2.867 0.006
NZ. 0.8940.03 0.8640.04  3.803 <C0.001
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E S e FA b t18 P 1A
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h bk A
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CTookev (HU) 66.1748.35 60.814+6.15 2.506 0.016
X 2.41+0.61 1.74+0.41  4.442 <<0.001
IC(mg/mL) 1.71+0.43 1.2240.28  4.700 <<0.001
NIC 0.16+£0.04 0.114£0.03  4.111 <€0.001
Zess 8.2240.22 8.0040.14  4.153 <C0.001
NZ.s 0.7420.04 0.7140.03 2.294 0.027
# kA
CTyokev (HU) 213.96+28.39 193.08+31.85 2.261 0.029
CTyokev (HU) 70.35%6.32 68.944+7.38  0.667 0.508
A 2.8740.49 2.4840.52  2.547 0.014
1C(mg/mL) 2.0140.33 1.7440.35  2.523 0.015
NIC 0.4540.13 0.3540.08  3.369 0.002
Zeit 8.3740.15 8.2440.17  2.764 0.008
NZ. 0.8940.04 0.86+0.04  2.771 0.008
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A 2.3940.63 1.68+0.38  4.016 <C0.001
IC(mg/mL) 1.68+0.43 1.174£0.26  4.209 <C0.001
NIC 0.16+0.03 0.1140.03  4.726 <C0.001
Zess 8.20£0.23 7.9840.14  3.437 0.002
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A 2.8740.31 2.4540.49  2.761 0.01
IC(mg/mL) 2.01£0.22 1.72+0.33  2.743  0.01
NIC 0.4640.09 0.3440.08  3.764 0.001
Zest 8.37£0.10 8.2440.16  2.715 0.011
NZeis 0.89+0.03 0.86+0.04  2.807 0.009
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CTookev (HU) 64.9547.62  60.6947.21 1.465 0.152
A 2.304+0.60 1.6940.36 2.834  0.008
IC(mg/mL) 1.6340.42 1.1840.26  3.000 0.005
NIC 0.15740.04 0.1140.04  2.393 0.023
Zeit 8.20+0.19 7.994+0.14 3.033  0.005
NZeit 0.7340.04 0.7040.04 1.461 0.153
e
CTyokev (HU) 220.29+35.72 195.90+30.52 1.826 0.077
CTyokev (HU) 72.6747.217  8.67%5.33  1.521 0.138
A 2.9540.60 2.5540.51  1.818 0.078
IC(mg/mL) 2.0640.42 1.7840.36  1.799 0.081
NIC 0.46+0.12 0.3440.07 2.503 0.017
Lot 8.40740.19 8.2740.17  1.836 0.075
NZ. 0.89740.03 0.8640.04  2.549 0.016
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ARAT W E #E PNY/LVI 2 A — 2 M E. AR
SRR, Ot CT 3h kW # ik 9 A 56 E & 2 8
(CTiokev + A IC NIC, Zog« NZo) A Bl F 10 45 g 98
PNI K& LVI ARZS . 30 ik B 2 %y 1000 25 g A8 T & ik
.

o 3L 1ML 6 A S DA A R SR R kR R TR
o 11 G5 DR 22, T 45 1 i 5 oA A R DD AE G b g
YUE E L IE F T RE 0 21 BRI A AR BN
P OGRS CT I 9 50 43 85 4 AR G 5 4 2E 47 0
SEA ) TC {8, AT LUK iy S B 78 25 206 BORT L 7 1) %
A, AT T 422 2 B 78 1 i (AR 475 00 T o — s R R
L7 A5 ) LA R R T R R R L A U
T3 B0 RT3 05| H I ke r A S, T LA R B
1 X 2 W R Bl 15 B0, 3 CT 78 MR st Sl a3
SAHLIG Kb AT SR SUG A AR T 7 B R IR
RO TP BRI S HETT X 53 90 ST . A o8 45 1
Wow, 245 M9 PNI/LVT BH M 41 8l ik 9 . & ik 51 1) 1C
(B Ze B2 T B 20 Hoh LA 3h Bk 1C 19 AUC i
KN 0.783, 2 Wi W (H A4 1.31 mg/mL W, UK K
82.76 %0 F¢ S FE Sl 65.71% , Al AE R EAk 45 4 9 PN1/
LVIRA M EZARYE . 3T 5 8 MK e P04 84 11 55
R 1 LB BE R RIS M TR —RE R AT R W
CT EM& . B & RE K1 W80/ o AL AD 3 ol 28 3 485 A1
Al 2 IR AT 42 05 1045 A CT 1 0 20 2%k b B i o 7
WoRTOMI R, BEAEAF S HRGE 40 ke V' 005 B 2 K]
18T i i A A AR A R R R T T 4
Wi vERR R RERE i R DL RE G R AR AR L DL CT
{E R G A B DT AR A5 HL A W 01 e 5 M 1 1t 2k AR A0 1
LRI TR 1) R [R) 0] % kb A1 2R 43 25 S iE AT 4
S AR5 G T R ek B K L KO 40 keV
BFE) CT fH I 40 ~90 keV BWIFEIE M LRI F A S
PNI/LVI R 24 3¢, PNI/LVI BH 1 48 g I & 4k 1y
CTorev A B8 TRIMELL, B K CT v A T PNI/
LVI B AUC 43 928 0.737.,0.773, # Ik 31 43 3 N
0.667.0.678,

] B AR AR 52 % B0 ZE AR TR) T 40 300 8 A ) Ak e
B R D A R AL R ETAR T L 45 % PNT/LVI [
HY5AMEHZ M EHE S 822 R A ES T2 E L,
ROC H 3t 45 2R 7R 3l Ik 91 4% 2 3wl PNI/LVI
REH AUC £33k 0.8 KA b, 8T L AT REZET T
P AR B R 25 5 FS PN/ LV 3402 52 i i g
{228 PE BT R AR B B 48 A5, YT = A B E A IF PNT/
LV BHE B, b9 42 28 1 i OB PE R B o s, 5 PN/
LVI BIPE4GE CT S8 22 5 fin i % .

RS LT R PR - 1 e B AR A i /N 5
AR EHE AT BEAFAE — 2 M 22, & S5 B 3 KA i 4k 2

WEFE s Hok ARG AU T OGS CT & iS85 45
I P 28 KB AR AR S B A G L B U K R TR 1R
B 5 ST B RFEAS I AT B VT DI AR 25 W i
KB AR R I P AR R RN TS I O Ok I R A I T 2 4
SER

25 L TR 6 CT s ik L ko 45 € & 2 80
A H TS5 PNT/LVIRZS i B — & (i, ]
i R 1 22 127 T 58 FVEAR Bl 5 4@ 4l — i 2 5 R4 .
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