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(HE] HAY IPAAE CT(dual-energy CT, DECT) 5 ft Z 805K A il RIS E0 3 SR AR 75 5001 1 i ik
JEE 14 (portal vein tumor thrombus, PVTT) 1] ] # ik Ifil #2 ( portal vein thrombosis, PVT) By {E. Jii: %
FARB-% BEBF 80T 7 58, 40 2022 4F 5 H 2 2024 4F 3 ) 78 i G4 (0 15 2 vp O IO B2 52 8 AL
CT By H2 Wi |1k A AR 1) 65 1 £ 58 I PR FNSEAR BTk, b 1] i ok i 4 S8 2 39 491,
I THERIKIEAS BB 26 ], 0 S BB AT Y MG, 7E S A PR T AE G B 2 MRl 8] (linear blending, LB) (3
2Pl 4 I (non-linear blending, NLB) .40 keV & 100 keV g #l 5. 5E [&] ( virtual monoenergetic image,
VMI) . filt[&] (iodine concentration, IC) | B, T 7 % &/ 3¢ J7 T 5 20 & (electron density /effective atomic
number ,Rho/Zeff) , 75 LB & FPFHAlAR TS ARRHAE , G045 B A 1 85 BE J2 45 063 | BHR AL 1 48 A5 T 1
Yo FETATOHEMA o R MR AR AR TN RE CT & 28O Ih IR S50 = Febn i 22 57, L = 6 bn A7
FF g 45 1 (alpha-feto protein, AFP) | J& IR $T J&L ( carcinoembryonic antigen, CEA ) | 25 T %% %4 [iff ( alanine
aminotransferase , ALT) /4B 45 ZJiff ( aspartate aminotransferase , AST) 4 X fE CT E =S & T 144
fIE B PRS2 35 ZE HR AR A T HL I RN 2 [ 2 Logistic [BIIH43#7, FiH ROC I ZITAAUGE CT & 7 S5 K
BRI HEE. 85 XUEE CT &2 i S40h , BR Rho 7RI AR AR A 2 [A) 22 5 o487 2 SUOh, 1
REBACERE TP YR TR, 2255 HA S EE L (P<0.05) . ZH R Logistic 117434+, LB NLB
CEA AST 22 7 BLA G t2% 5 L (P<0.05) , L1 NLB {2 ik g4y (AUC ;0. 830, BUskt: : 53. 85% , F¢
51E:100. 00% , HERf 5 : 81. 54%) o He T RUAE CT & £ 2405 Ik K 55 95 5 48 b 25 6 1) 1 1 16 A B 7Y
(LB+NLB+CEA +AST) i2 Wik i fie f: (AUC: 0. 983, U : 96. 15% , iy 51 : 92. 31% , i % 93.85% )
5 JETORHE CT ARG RIBE S BALNS 18 bk RO 10 202 W d 41 1w Sk, AW 7E
I FH 5 o

(R ] WAE CTs T kAR s 1] ko i
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Value of combined model of clinical and imaging based on dual-energy CT for

differentiating benign and malignant portal vein embolus
TTIAN Hongbin, YANG Mengyu, LI Xiaoguang, ZHANG Weiguo Department of Radiology, Chongqing Clinical
Research Center for Imaging and Nuclear Medicine, Army Medical Center of PLA, Chongqing, 400042, China

[ Abstract | Objective To investigate the value of dual-energy CT (DECT) quantitative parameters
combined with clinical laboratory indicators in differentiation of portal vein tumor thrombus ( PVTT) from
thrombosis (PVT). Methods A case-control study was conducted on 65 patients diagnosed with portal vein
thrombosis (n =39) or tumor embolus (n =26) who underwent abdominal dual-energy enhanced CT
examination in our department from May 2022 to March 2024. Their clinical and imaging data were collected.
Linear blending image (LB), non-linear blending image (NLB), 40 keV and 100 keV virtual monoenergetic

image ( VMI ), iodine image and electron density/effective atomic number image ( Rho/Zeff) were
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reconstructed with the aid of post-processing workstation. The image characteristics of thrombus were evaluated
in LB images, including whether the vessel wall at the thrombus was smooth, whether the vessel at the
thrombus was widen, and whether the embolus was neovascularization. The quantitative parameters and
clinical laboratory indicators of PVT and PVTT in DECT were compared. Laboratory indicators included apha-
fetoprotein ( AFP ), carcinoembryonic antigen ( CEA ), alanine aminotransferase ( ALT) and aspartate
aminotransferase ( AST). Univariate and multivariate logistic regression analyses were employed to analyze
DECT quantitative parameters, embolus image characteristics and clinical laboratory indicators. Then receiver
operating characteristic ( ROC) curve was plotted to evaluate the diagnostic efficiency of the quantitative
parameters and combined model of DECT. Results Among the DECT parameters, except for Rho, the other
parameters in PVTT were significantly higher than those in PVT (P<0.05). Multivariate logistic regression
analysis showed that there were obvious differences in LB, NLB, CEA and AST (P<0.05), and NLB had
better diagnostic efficacy ( AUC: 0. 830, sensitivity; 53.85%, specificity; 100.00%, accuracy: 81.54%).
The combined model based on DECT quantitative parameters and clinical laboratory indicators ( LB+NLB+
CEA+AST) obtained the best diagnostic efficacy (AUC: 0.983, sensitivity: 96. 15%, specificity: 92.31%,
accuracy; 93. 85%). Conclusion The combined imaging and clinical model based on DECT provides a

reliable reference for the differential diagnosis of benign and malignant portal vein embolus, and it has
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potential application prospects.
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[ 17 Bk 144 ( portal vein thrombosis, PVT) J&—
B MBS , I REAL T PR S 2 HH L
JE Y ] # Bk 8 #8 (portal vein tumor thrombus,
PVTT) 284 THFE A . S, 4. 6% ~45.0%
R TP A6 T R R A, A AR T TR K AR g A B AT
DU IS , ton] DL Bl e o A T2 2P 4R e
CLANM I/ AREFLE Y, AT R PUBESE A TIR YT s 6
i b IR R AU BT T K S R Y, B R B A R
MEENR, SARGZ KBTI HERA ., HiE
Ty 24 31 o A RV R 0T i SRR T 7 58 B e S TS DA
FEREET ) AGURFHLAS S I A R R A
S bRt (T K ST R BRAE , BAAEfER Y
IR SOTE N PR (e rh 22 2R FH 52 36 28 A6 A 5 315
K g G AT FIWT . I AR R B AE BURE CT 1A &
J& , HE A PRI RE H 4558 0K, B AL CT m] S fit o7 24
S Ik R4 18] (linear blending, LB) | BEF i &4
Xof Bl E S AR T Mk B )l 42 M il 8] (non-linear
blending, NLB) . & fl 8 g & ( virtual monoenergetic
image, VMI) fll ] (iodine concentration, IC) | T 7=
2/ MR T &R B E (electron density /effective
atomic number, Rho/Zeff) %’6_2” o AR G AEH T A
AE CT & 5 Z 005 i R S5 30 2 i s 7 65 031) 11 e ik ot
e RS 1) 1 A (L

1 ARSHE

L1 —fdH

AT R H s )-8 BRAE FE BTt 7 58, 18 4€ 2022
A5 12 2024 4 3 3 8] A8 Bl ZE A €8 TR 2 L RS
BHEZZ AN EE CT sk A H 2 Wi PVT 5 PVTT
() B I R MR BT, T Sk B A RS Sl IR
S s Bl [ iR 8 H (alpha-feto protein, AFP) JJIf
HLJR ( carcinoembryonic antigen, CEA) | 4 TN #% % i
(alanine aminotransferase, ALT) .45 EL%% 5 i (aspartate
aminotransferase, AST) |, PVT 24 AdnifE: O # IChp
SR S, IR AR 25 W E R 5 (29 B2 R IE SO I AR 5
@z CTMRI s 88 75 £ 252 W oy ik, OF HoA
2 24X HE I DRATE DU AN IR 14 180 4 B8 5 15 I3 0] A6 A
GERIR 2, APUBE I ARIR YT R R T b B 2K
R 3 ZRARUE BREE 1 ARLISN, S 2.3 SRR 1 5%
W2 Wk PVT, PVTT 94 A3 : DR A IR 5 ;
QT AR 2 A HRES S AE W] Ay i s @I B R A0
TR @HG58 CT A A k147 76 W] 10 R0IR sl 2R o
oo b3k 4 Z5hRiE, BRES 1 25 LSR5 2~ 4 JRI L -
H2 MW PVTT, PVT FI PVTT () HE B A5 o
DI RBEAR B 76 8 @ 1 R/ (K48 <3 mm) ;
OBEMGTEAE, DERTE MR e [F) B A1 HLE
T o BRI A A o 191, 22 O it A s A P (S Al
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T BT T A8 e KA R o AR Ok 8 HE A v e X A
65 i, Horp M A AR E 39 441 (g BRAIE 52 24 1], &2
2 A BE A N — B 15 ], — B e Kappa {8
0. 806, AR A —ECHY I HERR ) , Ji f 8 5 26 i, ASHT
PR B 2 O AR P 53 S [ 2 R4 3
(2024) %5 65 5 ],

1.2 CT 2457 %

{fi FHPE 1] T Force XX CT ( Somatom Force;
Siemens Healthineers, Forchheim , Germany ) 75 X GEA 2
TATIEERAAE CT ¥ 2y . & H & 100 kV/Sn 150 kV 4%
LR T A S EOR B Sy, e B9 128 mmX
0.6 mm, figfFHfE] 0.5 s, #8FF 1.2 mm, JZ2[E]#E 0. 6 mm,
JEJRE 0. 6 mm,, $E5E AR g L TE A% (7 ] RACOR
S N /ATIDIE 20 SN N N L 1 A A O A
(270 mg/mL) , i N 3.5~4. 5 ml/s, F E&KIE B E
PR TS (1.0~ 1.2 mL/kg) , 5 DU ] 3 2 4 5
40 mL 1 T K v g 7 W 3 5 Bk ik 0B B
(120 HU) J&5 7 s A 3l fil & sl IR 4948, 1 55 38 52 51
80 s i gRAFHRIKIIXUAE CT KGR . AL T kI XL
A CT 4 JH T )5 A BN UG 5317 o
1.3 BB L 54

PSS ARAT Sk 100 kVp Snl150 kVp [#{%
FAUHE 0. 6 /) LB E &, ¥ )5 1h B 15 AVE 1] 1
Syngo. via Jig &b B T AF i, 75 BURE & 43 Bt 1k #%F
“Optimum Contrast” #F{TIEZR M fl & o d, LI 5% 5 5%
R RETERE w=0,F G N =0 I, 1] 2 E R
KRB, SOARF R RS T8 w ARG o N 0K
0,5 72 NLB E 1%, %&£ “IFF VNC ( virtual non-
contrast) " HE At [&], W & K 7 BV E (odine
concentration, IC) FlIJH —4k ik & ( normalized iodine
concentration, NIC) ,NIC=1C, ./IC ;. P HE
+" A AU R R IR, 70 0 PR RE Sy 40,100 keV
HA R RREE, B R (L) = (CTy 0y -CT gy ) /60,
TEFE" Rho/ Zeff” T G WL 1 = %5 /45 34 R ABUAL
TEAAE A BRI i #2 + LB NLB 40 F1 100 keV
i) VML IC \NIC , Rho | Zeff (J{HIFITHHERHE (L), H
2 2 1 A VTR R A 45 TR 5 A B IR IR T I, e 4%
WA R R A /) 1[5 B2 O R X (region of interest
ROI) , ] 5 B 1€ B8 44 - AH X 35 BT A 3B 47, ROT 2/
Fore T AR 273, ALK 5~ 50 mm?®, & B AR 4
ROT i R/ SEARFNE AR, R ke T I 4 B L 45 4k
LB, TR S Z I 2 YPCE-1
{8, A — ikt AEA [R5 A #E MR e8] — 2 . 78
LB Eg 3Pk T CT SR AL, £ 15 B 4k i 5 BE
JEA G AR A I A TCHG BE R A T AR

(g5 CT vhfs 71775 W] AR 2 R o Ak vl A 77
TR A M) o
1.4 it $ 54

% F SPSS 27. 0 EAf- A1 MedCale 20. 1 431758
0T R BERHIR M IE S A A DL xes R, 2 [A] B
BERFAMSTREA ¢ 45560 s AR IEZS 3 A B LA M( P,
Pis) 2R 4118 LR AT Mann-Whitney U 1655, 314X
GORLABI (% ) 38, 48] LBCR X K36, Kappa £
BBk 2H [A] #H 5% & %X (intraclass correlation coefficients,
1CC) I 042 2] — Stk Kappa {5k, 1CC>0. 75
AN —EE R R IEF o K Logistic [1]15 734 96
FRAERAHE A R, M E 2 Wi B AL, {fi ] Delong £
I 4 ROC g4 T M fH (area under curue, AUC) 22
o, P RS W T i, P<0. 05 Ron 2R BA
Giitarm o TERAER Logistic [M1H 1M1, X
2 W B SR R T RS2 56 = 46 bR, P<0. 1 AT
MAZH R Logistic [a[J45347

2 #R

2.1 gEieinl dAbn Bl R A AR LR

65 B &40 2 A A 39 1], Hrh 55 29 i,
410 {5, 4E#% 25 ~ 90 (57. 79 + 15. 87) &' Jis 14 4l
26 i, Hod B 17 5, 4 9 ], 4F % 23 ~ 85 (62. 88 =
13.79) % ,2 LB H AR R0 22 5 G243 X,
SRR 2 26 1344 I s o, b R MR 18 461, B
FeRIR 8 B AR AL 39 X TCPIR s . AR AL R
HARGE DR R IE 5 10 PR br S 9, 8 8 41 S5 50
AR T AR, 25 R HA G2 B X (P<0.05)
IR AH L T 2 B0y BREAS AL I A RE AN S T B A
A MAEHESE AT PR AR A, 2 R HA G E R
X (P<0.05,3 1),
2.2 FHL A EE WAL CT sk

5 AR A B, AR 7E LB 40keV FE I FRLAEIE] L 1C
Zeff R BRI SEE. SHERTHM CT 1Y
LB AL, 75 40keV FE4DLEARE ] b JC I8 2 AR I 2 I
CT {E#B 3 T3 , 76 40keV (B HUBARE I A2 5 A2
CT {H22{>0 109. 7 HU i & F LB g 5 im e CT
{H= 22 26 HU, 7 40keV B ISR AR 1 K T 9 de 5
IMAg e CT A 22 5, 544 A F W3 (& 1) . XA
CT [ 5S40k Rho 789 #% A1 ML A4 =22 7] 22 S TE4e 11
SOOI, HoE SR T e T A, 25 5 A
AHTEE L (P<0.05) . 4 [HHH K RELICC #5>0. 75,
YIS SEEAE 2 2 BRI R A 5B — 3 (R 2) .
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R1 ERASMEERERIELLE [xx5,61(%) ,M(Pys,Pss) ]

By IMAsE (n=39) ik (n=26) 1/ Z/X* p
AL/ B 57.79+15. 87 62.88+13.79 -1.333 0.187
P51 0. 607 0.436
Bk 29(74.36) 17(65.38)
Lk 10(25. 64) 9(34.62)
FfFAa: A i 25 R 5.437 0. 020
i 25(64.10) 9(34.62)
Aot 14(35.90) 17(65.38)
BREAR: A 1 2 34 5 7.565 0. 006
H 12(30.77) 17(65.38)
J 27(69. 23) 9(34.62)
H A I 17.727 <0. 001
H 0 10(38.46)
e 39(100.00) 16(61.54)
AFP/(ng/mL) 3.35(2.73,4.56) 5.31(3.47,70. 88) -2.986 0.003
CEA/(ng/mL) 2.29(1.77,2.58) 3.16(2.15,4.38) -2.524 0.012
ALT/(U/L) 28.50(19.20,30. 50) 60.10(25.15,94.13) -2.652 0. 008
AST/(U/L) 31.30(26.40,38.70) 93.20(40.98,165. 18) -3.294 <0.001

LBz 69.1 HU FEEE

A~D.79 % B M F bk ke B F LB 40keV E 124 E IC Zefl st 2 B
% LB . 40keV £ #1246 B IC Zeff b0 2 B

e e

IC: 0.8 mg/mL

Zeff: 8.49

Wk BT R A s E~H:52 5 F M H AR E

E1 Effimi RS NEE CT
F2 ERAMMEHAEEWEE CT SHLLE [v+s, M(Py,Pys) ]

24 M (n=39) PR (n=26) A P 1CC
LB/HU 41.12+13.17 55.44+17.01 -3.818 <0.001 0.957
NLB/HU 45.66+13.97 69.85£19. 51 -5.831 <0. 001 0. 965
40keV/HU 70. 46+22. 97 123.79+38. 15 ~7.037 <0. 001 0. 950
100keV/HU 35.67+13.23 45.14+14.36 -2.731 0.008 0.974
BER(L) 0.58+0. 34 1.31+0. 56 -6. 609 <0.001 0.928
IC/ (mg/mL) 0.59+0. 54 1.29+0. 62 -4.781 <0.001 0. 885
NIC 0.09(0.03,0.22) 0.26(0.17,0.34) -3.803 <0.001 0.916
Rho/HU 30.25(17.45,36.95) 32.70(23.28,40.20) -0.911 0.363 0.971
Zeff/HU 7.74+0. 30 8.22+0.43 -5.328 <0.001 0.963




2558

i 25 % R R 524, 2024, 46 (22)

http : //aammt. tmmu. edu. cn

2.3 T FHik A& Logistic = )2 KA My &
PR E M Z K ZE Logistic [0l 943 #7245 3 W2 3,
B R Logistic [MIJA/3Hr 45 R BoR , XWAE CT & 5 24U
HiF& Rho( P>0.05) 4, Hi4x S50 P $4<0. 05, 9 AL A
R0 ARRHIE TR R AR LA X — 8 bR il TR
)35 15 5 22 o K33 OR i R, AP AZH &R
Logistic [R1J-43#7, iR Ak 1l 457 BE 2 45 S T L B A4 Ak
HAH I TE 2 bR P<0.05, I AZ H K Logistic [A]
H53 7. SEd & F5 bR b ALT  AST ) P<0. 05, B4R
CEA P>0.05,{HX} FHE A& CEA P<0. 1 HWAT44 A
ZHR R AT FESL R Z A0 H i i _E R FH 220 [ 9
HZHRPRA A, 5% LB NLB CEA (AST 5% 4 /4§
PN Sy i
2.4 AL CT T ZAHKAIELAA ROC W &5
ROC {4730 53 Hriiig CT 5 it S ECRIE A
XPJEE AR 1Y) 48 51192 W 3 RE , DECT il 48 T A AUC 2y
0.939, B &t /= T4 3 T H A0 CT 1y LB [&] AUC fi, 22 5%
BAS 4 5 L(P<0.05) , MiNLB R g 53, 85%,

Fest Atk 100. 00% , 72 7 Bk LR E AR, CEA
I AST fg AUC {E43 314 0. 686 1 0. 743, LT 0. 8.,
ALAE CT 5 SR I S A bR ah A 1 I A6
AUC {H4 0. 983, U 96. 15% Sy 92. 31% ,
150 93.85% , 5 XUHE CT . — S HOM S 5 %= 5 bt
H2E R RA G2 L (P<0.05) LR 2 Wk i i
H(R4E2).

1.0
0.8 I
0.6
i LB
&
= NLB
=04 —CEA
i AST
DECT
02 N
0 02 04 06 08 10

15tk
2 ROC Tt 5 M2 h S 515 1 bt

£3 BREISEALES Logistic EIE5H
A EHE A
i OR(95%CI) P bret ikt
OR(95%CI) P OR(95%CI) P
LB 1.066(1.025 ~1. 108) 0.001 0.690(0. 560 ~0. 851) <0.001 0.538(0.348 ~0. 831) 0. 005
NLB 1.094(1.045 ~1. 145) <0.001 1.525(1.238 ~1.879) <0.001 1.893(1.229 ~2.914) 0. 004
40KeV 1.067(1.033 ~1.102) <0.001
100KeV 1.052(1.011 ~1.095) 0.012
R (N 42.355(7.013 ~255. 818) <0.001
1C 7.851(2.591 ~23.789) <0.001
NIC 1327.918(16. 076 ~109 690. 513) 0.001
Rho 1.019 (0.984 ~1.056) 0.293
Zeff 37.068(5.753 ~238. 842) <0. 001
ot A b 45 R R A T 3.373(1.193 ~9. 540) 0.022
Kﬁﬁﬂ‘[ﬂl’gﬁﬂﬁiﬁé’ﬁ 4.250(1.478 ~12.218) 0. 007
AFP 1.080(0.961 ~1.214) 0.197
CEA 1.452(0.967 ~2.179) 0.072 1.414(0.700 ~2. 859) 0.334
ALT 1.036(1.013 ~1.060) 0. 002
AST 1.024(1.009 ~1.040) 0.001 1.038(0.996 ~1.083) 0. 080
DECT:LB+NLB; B2 542 % . LB+NLB+CEA+AST
£4 Wa CT RSB A EE B LS MR8
P T TR

AUC  NEH BN BORME% AR/ % ﬁg% gﬁ%) W /% (méﬂ)(w%gﬁﬂ)
LB 0.735 51.00 0. 449 65.38 79. 49 68. 00 77.50 73. 85 0. 001 <0.001
NLB 0. 830 69.75 0.539 53.85 100. 00 100. 00 76. 47 81.54 0.014 0. 002
CEA 0. 686 2.81 0.397 57.69 82.05 68. 18 74.42 72.31 0. 002 <0.001
AST 0.743 43. 80 0.590 76.92 82.05 74.07 84.21 80. 00 0.023 0. 002
DECT 0.939 0.25 0.744 92.31 82.05 77.42 94.12 86. 15 - 0. 068
A AR R 0.983 0.31 0. 885 96. 15 92.31 89.29 97.30 93. 85 0. 068 -
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VRERA S T 1 B IR R AR LA D B R A P U
TR VAT T Rk e A E e %
T2 G R A B R A, AR SR R A ORI A
PVTT F1 PVT (25| b GRS 2/E . BRAEA R
SR AN [R) 19 52 A8 5 J7 325 R S 00 i 4% R0 il 4%, Ll
SARSWAT 21| ] PET-CT AR ¥ 1 14 R 12 18 43 Y
AN[F),FDG $EIA 7R 22 SR b7 45 5], {2 PET-CT £
A 9% v B T Holm R AL . ABOELEZZ
22 112] 22 P o il Ut ik A% (shear wave elastography,
SWE ) S S8 51| 1fiL #4: F1 9 A4, SWE J& — B 2R 75 iR
FAR I TR bt A 2 b i PR AR A i A8 1k
A D AL, A A T LA R A A T S ) (HR R PR R A
ZERAEE & 5 MR By 52 e T A 25, GENG
2 PR SR TR B RAG R S 3 e R M AR RO AR,
B ADC B & T, 2R A5 # B L (P<
0.05) ,fH 21 #4: ADC {E S B4, FldE#e i ADC
HAF T ES, ILAMIR ) E ARS8, ADC H4
Wi s (1) 7 2 Ak & A AR A, ECHE R A2 31— R o

AW 5T A R B — Fh A X 425 L OB A R 5
Pk SR THEDK RS AL . XURE CT 1 Ry —Fh i 2
1) CT JBAZEE A HH 8 L CT, AT A 5 570 i sk 2D
ThEE , $& m A 2R AT LB, RAEZH 5 %6, XL CT
HAEKM G BT 68, AT AR 40 75 22 517 A0 N 1 R
A, AR R 5T AN A W AAE R — B bk
i it T O R P PR el R R A WD
SR AR A O . BEAE A 9T 3 R OWLRE CT 45 51)
Fe ROBM  (HZ R — RS 7400, i MARTIN
SV PR R 1 R 201 B0 B AR 7E R R RE SR T HLAR
Fe F I E M X HMgRs H LA R G 7 ke R4 1 5001
ASCENTI %! 1] Fi i ] L e 7 ok 38 1) 25 S5
TR RS HEA T 285 o 1R R R B R A T B
SR e | S T e 2 £ S e i = AR 1| O
ML/MREELA, Sk 2 A6 A8, — 35 B AN A, 35 4
R LR A —Ff, SHERMAN 2511 F 55 35 B g 2
A AL, T e R B0k 55 AL s AN SRtk [ HR
JoKAG: A AT A I AR R B B T A T I RN, i
HNTEJERE -t A 2 R i LS 21 B I 1 stk sl Stk o
b, JEHE e BN I, SEE s R FE 414
B X BE X £ S 2 WU R AR EE 2

AW R, 7S A% 21 UL BT A 1l 4 Y L 4]
ki 38. 46% , 5 GAVRIILIDIS 25 4 i 5% 45 5 4 10
WHE CT & 5240, 40 NLB VM S5 33 5% FHAS R 69
J7 I AL L)% b RE , DT 8 H R 5 CT 2 =y X

T RS E AR . NLB 3l i 8 1 il
Ll T BE SE S HOR TR = G L EE R I R AIG R 15
M o QAR o B ik B i . VM 3 3 17 15 BB S
R/ INAC B 5 3 FLJE ke V8K B AT 4 25 42 T
B g0t R MG T o ASHFSE 40 keV
AR 4] CT (B4R AR 4 T 5 75. 69% , I #e FVEa# 22
] F CT {H 25 500, A S % ). WRE CT filt & a]
PIE B CT RS, 1C {5 AT DRI S RS
IC HAY R S UL LA 1 B R 0%, e i A7
TERTAE IS, AL AE X 5, SO ke o E
IC i, 1M NIC 4% T AMAIEER A 22 R4 1] 25 5,
AN H IC ERUERAE IR, 5 CAO S5 2 jir i iF 5%
— 3, Zeff FR ALY BT R T R 544
B AL A G, AR BN AR A Zeff 15
Fif#e 2 (P<0.05), 5 WANG %5 (i ff 5 45 5t —
B T AE PR A v IR 20 R A 4 4 A
A 1O 0 S LRI 25 B B 2B, ik — 2 S BR Zeff
EFE . B2, WHE CT & )5 A HEH AR & A sk,
— B o L K B R A2 WAL R L L ELRAAR 5 s
PR HEA T2 Wi 2 K H B AS BF 56 SLfE CT
FE SR AL SO PRFE AR 251 T 45 & 40 I A A
NN TR e 1=y TR S R [ B L P i/ A a5
MR HERR , S A I B BRI ZE S 2 W e B 1 o

L E TR T I IR A R I A ) 2 S T 3 3ok
WEE CT 22 5 2 8 AR 2 AE 5 S R 52 56 2 38 An
TG 12 W, WEE CT 2 S50 I RS2 30 = 48 bR i)
MR AR R LA (9 DX 5, e NLB  VMI 5 5 43 i
LR [ AT H B SR 0 18 T i A 2%, LS ot L
R I BB SR AT A 94 L R 0 TR R
J5; I R FEFR R CEA (AST %5 n] i f Ak T DI BB RS
SR 2 G0 S VAT IR A L IALAR (91X 390, E - Ji e
BPAR ALk L4 BE 22 AN B b I A 20 A T S A
Tl BB A 4 o ARWFF0K AEE CT & & 250 I
PREZIS S 8R4t A F L E A A TRL, SAy ) i IOk 98 6 R
TR SRR TS R %, A AE R N AT . A
WFFE 4 Jr Rt - COREAS B A7 B, TE 6 AT S 4L 43 #
BRI TIPS G5 R m e, T — e L b s K
FERBEATRAE . @QAHIFSEIE T PH1]F Force B XL
e CT, ANH KIWGE CT Rl — %, F—3¥
TEA [ 5 BORLAE CT F A TIRTE

Sk

[1] MANTAKA A, AUGOUSTAKI A, KOUROUMALIS E A, e
al. Portal vein thrombosis in cirrhosis: diagnosis, natural

history, and therapeutic challenges[ J]. Ann Gastroenterol,



2560

i 25 % R R 524, 2024, 46 (22)

http : //aammt. tmmu. edu. cn

[7]

2018, 31(3): 315-329. DOI. 10.20524/aog. 2018. 0245.
LV Y, BAI W, ZHU X, et al. Association of nonmalignant
portal vein thrombosis and clinical outcomes in patients with
cirrthosis and acute variceal bleeding: a multicenter
observational study[ J]. Hepatol Int, 2023, 17(5) . 1192-
1204. DOI. 10. 1007/s12072-023-10493-1.

DENGZ J, LI L, TENG Y X,
hepatocellular carcinoma with portal vein tumor thrombus:
current status and controversy [ J]. J Clin Transl Hepatol,
2022, 10(1). 147-158. DOI. 10. 14218/JCTH. 2021.
00179.

GAVRIILIDIS P, PAWLIKT M,

Comprehensive review of hepatocellular carcinoma with portal

et al. Treatments of

AZOULAY D.

vein tumor thrombus; State of art and future perspectives[J].
Hepatobiliary Pancreat Dis Int, 2024, 23 (3). 221-227.
DOI: 10. 1016/]. hbpd. 2023. 10. 009.

BENATATOS N, PAPADOPOULOU I, ASSIMAKOPOULOSS
F, et al. Surgical management in hepatocellular carcinoma
with portal vein tumour thrombosis: is this the end of the road
or a chance to expand the criteria for resectability? [J]. Prz
Gastroenterol, 2022, 17(4) . 257-265. DOI; 10. 5114/pg.
2022.118138.

JIANG J X, GU H M, LI M D, et al. The value of dual-
energy computed tomography angiography-derived parameters
in the evaluation of clot composition[ J]. Acad Radiol, 2023,
30(9) : 1866-1873. DOI. 10. 1016/j. acra. 2022. 12. 023.
PANYAPING T, UDOMKAEWKANJANA N,
KEANDOUNGCHUN J. Utility of dual
differentiating clot in acute ischemicstroke [ J .
J, 2023, 36(4): 435-441. DOI. 10. 1177/1971400922
1147234.

HONG Y J, SHIM J, LEE S M, et al. Dual-energy CT for

energy CT in

Neuroradiol

pulmonary embolism: current and evolving clinical
applications[ J ]. Korean J Radiol, 2021, 22(9). 1555-
1568. DOI. 10.3348/kjr. 2020. 1512.

LI Q, TAN H, LV F R. Molecular characterization of solitary
pulmonary nodules in dual-energy CT nonlinear image fusion
technology [ J |. J Recept Signal Transduct Res, 2022, 42

(1):95-99. DOI. 10. 1080/10799893. 2020. 1853158.

[10] PAN C, DAI F, SHENG L, et al. Clinical application of

spectral CT perfusion scanning in evaluating the blood supply
source of portal vein tumor thrombus in hepatocellular
carcinoma[ J|. Front Oncol, 2024;13:1348679. DOI: 10.
3389/fonc. 2023. 1348679.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

SARSWAT S, KHAN D, SAGAR S, et al. Role of 18
F-FDG PET/CT in the diagnosis of benign vs. malignant
tumor thrombus [ J]. Nucl Med Commun, 2023, 44(8):
726-731. DOI. 10. 1097/MNM. 0000000000001708.
ABOELEZZ AHMAD A F, ELSAWY A A, OMAR H M, et
al. The role of shear wave elastography in differentiation
between benign and malignant portal vein thrombosis in
hepatocellular carcinoma [ J]. Egypt J Radiol Nucl Med,
2022, 53(1) . 188. DOI: 10. 1186/s43055-022-00872-3.
GENG C Z, SONG L H, MI Y C, et al. The usefulness of
diffusion-weighted imaging for differentiating portal vein
thrombus from tumour embolus[ J]. Imag Sci J, 2016, 64
(5):279-284. DOI. 10.1080/13682199. 2016. 1177293.
MARTIN S S, KOLANECI J, CZWIKLA R, et al. Dual-
energy CT for the detection of portal vein thrombosis:
improved diagnostic performance using virtual monoenergetic
reconstructions [ J ]. Diagnostics, 2022, 12 (7). 1682.
DOI: 10. 3390/ diagnostics12071682.

ASCENTI G, SOFIA C, MAZZIOTTI S, et al. Dual-energy
CT with iodine quantification in distinguishing between bland
and neoplastic portal vein thrombosis in patients with
hepatocellular carcinoma[ J]. Clin Radiol, 2016, 71(9):
938. e1-938.€9. DOI: 10. 1016/j. crad. 2016. 05. 002.
SHERMAN C B, BEHR S, DODGE]J L, et al.
Distinguishing tumor from bland portal vein Thrombus in liver
transplant candidates with hepatocellular carcinoma: the A-
VENA criteria[ J]. Liver Transpl, 2019, 25(2). 207 -
216. DOI. 10. 1002/1t. 25345.
YUAN X, QUAN X, CHEX L,

prediction of the lymphovascular tumor thrombus of colorectal

et al. Preoperative
cancer with the iodine concentrations from dual-energy
spectral CT[J]. BMC Med Imaging, 2023, 23(1). 103.
DOI: 10. 1186/512880-023-01060-z.
CAO YT, ZHANG G J, BAO H H, et al. Development of a
dual-energy spectral CT based nomogram for the preoperative
discrimination of mutated and wild-type KRAS in patients
with colorectal cancer[J]. Clin Imaging, 2021, 69. 205-
212. DOI: 10. 1016/j. clinimag. 2020. 08. 023.
WANG P, TANG Z H, XIAO Z B, et al. Dual-energy CT
in differentiating benign sinonasal lesions from malignant
ones: with  simulated single-energy CT,
conventional MRI, and DWI[J]. Eur Radiol, 2022, 32
(2): 1095-1105. DOI. 10. 1007/s500330-021-08159-3.
(Y27 :2024-06-24; £ [2] : 2024-08-26)

(B3 EHt)

comparison





