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ABSTRACT

Objective To explore the evaluation value of spectral CT dynamic enhanced scan for pathological
invasion in gastric cancer. Methods A total of 76 patients pathologically confirmed with gastric
cancer in the hospital were enrolled between September 2023 and September 2024. According to
pathological results, they were divided into invasion group (n=30) and non-invasion group (n=46).
The clinicopathological characteristics and spectral CT parameters in the two groups were compared.
The diagnostic efficiency of spectral CT parameters for pathological invasion in gastric cancer was
analyzed by receiver operating characteristic (ROC) curves. Results There were significant differences
in clinicopathological characteristics (tumor thickness, Lauren classifications, Borrmann classifications,
lymph node metastasis, distant metastasis) between the two groups (P<0.05), but there was no
significant difference in CT values of plain scan (P>0.05). CT values in arterial, portal vein and delayed
phases, nICAP, nICVP and nICDP in invasion group were higher than those in non-invasion group
(P<0.05). ROC curves analysis showed that AUC values of CT values in arterial, portal vein and delayed
phases, nICAP, nICVP, nICDP and combined detection for evaluating pathological invasion in gastric
cancer were 0.736, 0.744, 0.638, 0.707, 0.732, 0.723 and 0.802, respectively. The sensitivity and
specificity of combined detection were 93.33% and 63.04%, respectively (P<0.05). Conclusion The
dynamic enhanced scan of spectral CT in arterial, portal vein and delayed phases has high evaluation
effect on pathological invasion in gastric cancer.

Keywords: Spectral CT; Dynamic Enhanced Scan; Gastric Cancer; Pathological Invasion

SE RN E SRR TR, SHEE O TS, BAETRSN
sl EAmRERYY, BRFEALEESHETYMEX, AT EIThSERE
BIE, WEENEHREAETERKE N, FESLIHMHEE KHTALER, Bk
SRAEEERAEERSRNEEES, EECTIEA—FINYMMERERAR, BS54
BHIEREMBTEAN, RUEGHLENEENERE, NIEFREHESSHEHEM
APEIRKEE, BEERAEANS S BENLIRRY, EEEX, GWRied”, &
ECTHMEBSBENEEMEE—FMXMY, BMENATRENTG, B4 B8R
HREARTENMRAENTRD, BT, SMARSERTEECTHEERAMESE
EREAIEITEINE, TIREM T,

1 BREAZ*
1.1 BEHE %£E2023F98 E2024F0 B A RARELINTH S REE, RIER
BER S AEFRICA(n=30)FKBILH (n=46),

MNATAE MESEAXSHIREY, BIYESRELE; IESEECTRE, B
BRENNT. BFFE. BRIRAMNTE: WAKREIZH, ZHERABZEIR. KE
FBIEEIMERICHEMBIRRIC. HbftrE: OINeE. FFSTETERE; WHF
o8, EHBEMEREMER,; BER. HiTE,.

L2BARA#*

1.2.1 WEIRFKFRIEFTE BIESEENRERBFEERIRERS, WESEFR. &
Al RIEBRNEEE. Laurenm 8. Borrmannan B, HUEE. HEE%RE, mit
EBEIRRFIBIET. LaurenDE D AFHE, IHEE. BAE"; BorrmannSE S A
[ ~IVEE,

1.22 BEECTRERZE MABRENESEECTRE (&M K. ZEGERT; HiEk
B XEETeEMVE0.8s/F, HEEHSERESOMmM, AEEESmm, BEIRSmm, BIf
2R, 80~140kVpERiEItIiR), T BEERKERLI0h, HiE: (1)BHEUDE
fil, WL E2EFLZMmM, PETE: BIMENE TRKFE, REEMBEXHEF
A, kR, MIEREKER SRR, (2)RAERREEM % (gemstone spectral imaging,
GSNEEAHFITHE, BFE. shfkiA. IR BF# TIGRIAE, LR
BEEMRMTEE TS (B E#REYN5.0ml/s), MIMNEERBKESESEEST LR

(B—1FE] @55, &, BIXEEM, TEMRAME: BEBIZEHAM. E-mail: heffanG2001@163.com

(EREE] m55

+ 129



RECTRIMRIZE 2026438 £24% £3H 551978

(577 R: EBAXIUHABRRGE,; HEXS: BHET
H20203258; #M1&: 320mg/ml)80-100ml, FINFE3.5ml/s,
FIEDRA30MIK WA HITHE (RIE3.5ml/s). WLEFIE
g, 30sTohBkERTIHE, 70s1T1 J5RRKERTIME, 120s1TREIREAH
#, HifE: WEMBAEL, FABGSI ViewerRnirE G, &
BERENkKeVE, EREEEAIXEIFFRERE S, #FFohhk
BRI UM ENEER S, EEB N ARNEENER AN
BX (region of interest, ROIl), 23itEBUEEFHCTE. &
BXHACTME. MIERRKHEACT(E. LIRHACTME,; RIBMHMEE=(R
kt/ESHEK)FE(E, FRENGIBKER R LR E (normalized iodine
concentration at arterial phase, nICAP). B&BxHAfRILIE(E
(normalized iodine concentration at venous phase, nICVP)#]l
IERHAtR LI E B (normalized iodine concentration at delay
phase, nICDP),
CTRELERBHN2Z B EEEMH#ITIRILITE, EEES
I, BEUEFEULERH#ITIZH. FrEBEECTITHEGY
HELENERVENT, MBERGIIHEN. REGINE
1.3 MBI LLRBLAMKBLAIGKBRIFME. AEECT
S (FACTE. chEKEACTE. MEMEACTE. ERHACTE.
nICAP. nICVP. nICDP); RAXii#E TIEREmLZ(ROC) D HraE
ECTEHN B BRIERICHIZ I EE.
1.4 GEitF R RESPSS 23.0% i F M AR PHNN B
BRIRAFHITONEE, BEESHHEAETHNITEERER
R EAREERT, RARERMIIHCELRA S BE R
BIRER, WHARBXRERT, RAxH0E, RAROCHITIEE
CTEHX B RRERICAIZEINEE, P<0.05RTEBRITERN

24 B

2.1 RPANKRRPENIRKRERELR SRILAMKRILH
*TFHEEE. Laurenm B, Borrmanna B, MEEEB ML
WEBEFIRRRBRTAEERITEER(P<0.05), WKl

2.2 RPPAMKRICANEEHCTERLLE RILANMKRILAN
FRACTELERITFEER(P>0.05); RIBPAXTRKEACTE. 15
BXEACT{E. FEREACTME. nICAP. nICVP. nICDPZREIECTESEK
HEFREILH(P<0.05), MEK2,

R1 RTPANARLANKERFEFELE(n, %)

Il RIRIBIEAT &I (n=30) KEBILH(n=46) t/x*E PE
g

<60% 9(30.00) 21(45.65) 1.862  0.172
>60% 21(70.00) 25(54.35)

]l

3 16(53.33) 24(52.17) 0010 0.921
54 14(46.67) 22(47.83)

fREEEE (mm) 15.34+1.56 12.23+1.02 10.521 <0.001
Laurens B!

[7Ed] 4(13.33) 35(76.09) 30.247 <0.001
Gip-Lil 8(26.67) 6(13.04)

BAE 18(60.00) 5(10.87)

Borrmanns> &

g 0(0.00) 17(36.96) 64.192 <0.001
g3 2(6.67) 28(60.87)

116l 21(70.00) 1(2.17)

VA 7(23.33) 0(0.00)

DURE

ISPaxtd 12(40.00) 28(60.87) 3.172  0.075
R i ntd 18(60.00) 18(39.13)

MELERT

=) 19(63.33) 12(26.09) 10.430 <0.001
x 11(36.67) 34(73.91)

A

=) 17(56.67) 11(23.91) 8.372  0.004
x 13(43.33) 35(76.09)

2.3 BEIECT2H B R ERIC IS U MBERROCEIZAFAE ROC
SR, SHRKEACTME. [TJERRKEACTIE. RHACT{E. nICAP.
nICVP. nICDPUKLE &R NN B EBRIERIEMAUCHFIA
0.736. 0.744. 0.638. 0.707. 0.732. 0.723. 0.802, EBX&AKEIL
CTEHRNIZI B RRERILNHMRE. FHREDH7793.33%.
63.04%(P<0.05), MFE3FEL,

R2 RILANKRIEANERCTSHLELR(n)

A3 FRACTEHU) ShEKEACTE(HU)  TTEBKEACTE(HU) HERHACTE(HU) niCAP niCvP niCDP
IR (n=30) 40.42£2.24  T4.34%5.87 97.3513.65 86.3213.28 0.19+£0.08 0.51£0.12  0.58%0.13
KBICH(n=46)  39.61£2.15  59.82+5.21 78.29+3.04 81.14+2.64 0.14£0.05 0.39£0.10  0.47%0.11
tfE 1.579 11.294 24.667 7.591 3.357 4722 3.964
P& 0.119 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
®3 BECTSE BERESRILISHKBENROCHE ST

1R AUC FOEIR  95%Cl BRE%) HRE%) #HmE o P

EhEXHACTIE 0.736  0.044  0.651-0.822 76.67 73.91 67.23HU <0.001

ITEARKHACT & 0.744  0.043  0.660-0.828  86.67 76.09 84.64HU <0.001

JERHACTE 0.638  0.049  0.543-0.734  66.67 65.22 83.21HU  0.006

niCAP 0.707  0.048  0.612-0.802  70.00 69.57 0.16 <0.001

nicvpP 0732  0.045  0.645-0.820 83.33 73.91 0.42 <0.001

niCDP 0.723  0.048  0.630-0.816 73.33 71.74 0.51 <0.001

Bae 0.802  0.038  0.728-0.877 93.33 63.04 <0.001

130 -



2.4 BEFEBEEGEEGRM 25 &, 765, FEIVE, b
BUTER-BEH, REBRILEBELHE. ANERIEEE, &

B E G CTAHrt B o i FEAR AU BT 2K Ak H9ROC i 22 A4 .

3 it

BrREEEAIRKSERIECESEME, ShEARREs
BIFE4EN, RMEARALRSRET B, IRKiZEARERIE,
WFBELNATRENMEIIEBETNR, AH—F B
REEELERBRFRIC, AHRBIEEECTHSILRARIESERE
RIBRICIFENNE,

Lauren®2E., Borrmann B ABEBHNRMEENLR
%, AENETFHEARERML, BENETHEBESEIE,
NPT EMENERENRBEEEEEENE""". ~HR
HFRETR, RILAMKRLAXTFMHEEE. Laurenym B,
Borrmannn Bl MEBLEEBRITLEEEFRKFRBRITIAESR
TEER, RrEENSBEREERERERILAE —EMEX
M, BE. MEUNRKERMBMBRUFRENEERER, XL
SRIERILNEBEEMBAEEEYER AN, HAEEREH IR
%, RESERIE, ALKRIDEI ZEILENTLERE. BB
MR MEAREME T IRRILHE, HEBEERZMFEREKE,
RANBEARMNME, BENSHZHFEEERILBEERES
WMRBERE, BNFEREBHMKEEERBNZAEBRLEE,
Ak, MABEXTHEEE. LaurenD . Borrmanny i,
MBERE R ESERKRIEFTIABRITEER

AR ENRERIENARRZRILEESD, MENMEMN. Al
ZEMMNARBRESSERTRE, WCTHEBGEFR%XE, He
BEECTS#MNnICAPEE R MBI IRE R, nICVPRMMES
B EA LR MR A A AEHFIE, nICDP S BB yEE A9 HE M 45 14 A0

CHINESE JOURNAL OF CT AND MRI, Mar. 2026, Vol.24, No.3 Total No.197

2~3NREERCTHEEE G, BA~SNEKIES, E6~THIE
RHE &,

P2~ T AR AR R

MELEMEE, HEMTFIEMENMEER. ARLEHRE
BrREEN Y, AHRERER, EIRANKEILANTH
CTEELAHZER, RIRAXTFHIKECTE. [IEKECTAE.
FERHBCTE. NnICAP. nICVP. nICDPEEEECTSHME TR E
B4, IRRBOEECTANEN B REE 2B EERERILHT
iTh, PINEHARER, BRAREFECLHNEE, HWER
REBNFEERAMETR, NEERKD, FORAREED
BB TSR FHORE, FEICEEmBER. |5 EIRMTR
HARCTEMM ME. MEEFREEILEEBERNAREBNER
¥, FTTRESHEMBESENFRER L B SIAEASR, #
hE e AR I LR, TEAEIECTAKRE, SIAmTERS
BmFEE, FEMEREMAS IR MR BIFA2EE, &
MATBKER. I JEBEACTERS, 54 M & B AR S 56
MRERIEMEE —EHX Y, FESILEEMEIAEA
R, BEAERSHRBEMMBER, SERE. FRE
BABOTERR, (BRI E K TR, MR ERACT
ERE, EARRNAMMET, BESMIE S AR L ERK
WA BE R, BEIECTEEBMYRMT RS, HEF
BXHA. IIERRKER. IEREISRE MM R DT ARFHE T
%, B S ERRKRRIARESKE FTHEGIKIE, TR
HXFARMFETNESAT, EISHITEREIEE,
AHRROCHNA N, EHEKEACTME. IJEABKHACTE. TR
BACT{E. nICAP. nICVP. nICDPLIREX&H MY B EFIERFIE

+ 131



HEICTRIMRIZRE 2026438 $£24% £330 281978

HIAUCH390.736. 0.744. 0.638. 0.707. 0.732. 0.723.
0.802, BARNLEEBRERLHNRBE. BSESIY
93.33%. 63.04%, BRBAEECTHAYBEMS KRS
SERIBRIDAL . | BBKEACT AR M T FhETE | TR M
ATFHMEER, TEERTERES SERRNXRLLS S
ERENMRRHER, BLANSETEEET BISERE
WABFLAR, EHEEHEEEERESAECTRRS, ME
ZIETIS I B ERERELER" " nICAP. nICVP, nICDPZAE
HECTS M2 EFHURERS LA AE R 5 AR i 75 3R T
EEN, FERTEREEESEN SR RNLEEER
EMEEE, BEENEEREE. MRHNTERNES, Rit
FERMEEY MR AR, RIUAEIAKE. [TEBBAIER
SRR, TR MBS MRS,

2 LRI, BERECTEVENEKER. |IBBKEBIIDR BTN 1428
B B SRR A SRS TSR, BRARRRNES
BARRD, BRRNRTRAKeVEEECTSRENT L, B
H— B KA BRRNHR,

SE

(112 0, X, R g, 5. 185 b ZAR L 6 B A AT v 8 B P A
FEJE (71, I R 58, 2023, 36 (9): 1342-1347.

[0, MR, w55, . B EENE B FHXFRABUE %I K
BB Ze R, 2022, 27 (11): 976-981.

[BIBEAA, B4, k5T KEEEERIE 8% FUs X0 ). btm E¥ iRy
3%, 2020, 39 (3): 233-237.

(4] 44T, AR HLHR, 2R T, & B5CT S S 8RR R AT IF 4 B % I8 R 240K
A op BB B (7). AL IR ¥ 2 R, 2022, 102 (23) 1 1741-1746.

[514 K4, K E 42, B/, B CT AR 70 3T (5 AT 48 B U 2 0 9 A 0]
CTAEMRI %2 7%, 2024, 22 (1): 91-93, 106.

[6]Smyth EC,Nilsson M,Grabsch HI,et
Lancet, 2020, 396 (10251) : 635-648.

(71 % /NG, 3RA2, A, HIECT S 2 B 480 B B Laureny A 8y Wi 048 (71 FLAK bR
T8 B, 2024, 32 (13): 2400-2405.

(81 3L 5k, 32, 1 B, % BRE #4083 197 7697 T R Borrmann 2 A 24 JE #1 B 8 89 I
RBBCR B i A G A o (0. o T RO A 4R %, 2021, 13 (4) £ 372-376.

IR, 4, 1) — 4%, F. RFRIEA B R K CTAE 7 0 B M I 4% 15 69 3%
B[], AR B 2o 2, 2022, 56 (12): 1318-1325.

[10] #4, & B, BU, 5. BT iLaurens B 34 B 5 B 2 I AOR T 454 R HUB %
o [T, MR 5 SLie i B 2 2 &, 2021, 37 (4): 398-401.

1123%, 27, 5%, 5. CTa I A 5 HON B 8 & RN 1E [T, o ALt
ek, 2023,57(2): 181-186.

[12) 58 3 4o, & 838, AR fH, . REIECT 2 S 8RR TN B J bk B 45 46 5 o L R 01
[J1. Al AR 44 35, 2021, 20 (2) : 240-245.

L3 E418, R, R, F. R ECTHARMEBEXREELYH . G EMKIE
KRG 6 E AT (], EICTAMRI Z¢ 35, 2023, 21 (8): 138-141.

(4] 238, TKAB, PRor. R ECTY WY Bk B & # B 0 IME R v B £ a7 [1]. #14%
B 5 ¥, 2022, 40 (6) : 1390-1395.

SIEET, Bk, TLEXR, £ A TR, RiECTRPRAFWETREHERIHH
TAER [J]. &[5 E ¥ PRy 2o, 2024, 32 (4): 339-345, 347,

al.Gastric cancer[J].

(WFEEHE: 2024-11-12)
(Rxg: XEEH  HERR: SKIS4R)

OO LA

(L3EE/m)

4L, CMRSECHOERKAREZHHCMNIGRNMERS, &
EYRNEEREEERL. 28, EO0ESHHTIE, ik
R HARNERE—ENREFSERE, EXARNEEER
PREVEIEE. S0, CMRSECHOMYTHCMAYIZETHN &
hF#E—THIF URIE,

BEH

[1]10mmen SR,Ho CY,Asif IM,et al.2024 aha/acc/amssm/hrs/paces/scmr
guideline for the management of hypertrophic cardiomyopathy:a report
of the american heart association/american college of cardiology
joint committee on clinical practice guidelines[J].Circulati-
on, 2024, 149(23): 1239-1311.

[2]Lioncino M,Monda E,Verrillo F,et al.Hypertrophic cardiomyopathy
in rasopathies:diagnosis,clinical characteristics, prognostic
implications, and management [J].Heart Fail Clin, 2022,18(1):19-29.

[BIHEE, EER, =55, 87 o BB A = 45T 5 3 58 R AR ER 308 LI AR 2 fu e
TR U 8 BB (). 3 2 B e 4k, 2024, 41.9): 840-846.

IRZBR, IMEA, 4. 2T RAGHNERERCIRES T HEARAEE
AT T AR K M BB 5E (], 0 5 R, 2021, 42 (7): 658-662.

[5]Pieroni M,Ciabatti M,Saletti E,et al.Beyond sarcomeric hypertrophic
cardiomyopathy: how to diagnose and manage phenocopies[J].Curr Cardiol
Rep, 2022, 24 (11): 1567-1585.

[l P EZL2CHERFELT2TERAREES RS W G BT EERT 4, P
mEREFZREER S PERARREES RS L ET ], 0 e
FZe &, 2017,45(12):1015-1032.

[7]Bianco F,Bucciarelli V.Hypertrophic cardiomyopathy risk scoring for
sudden cardiac death in paediatrics,adolescents,and adults:stuck on
the puzzle of clinical, imaging,and genetic features[J].Bur J Prev
Cardiol, 2022,29(4): 675-677.

1T, LD, REE, . LR IR A LE ARG UR — 6 F XK E 3 [7].
FEHIREARE, 2025, 32(9): 18-20.

132 -

(9148 . B JIUAG 1 8 M o B o B A 2 . TIRL R K WA IR B A
SSelvester QRSB EIF 4 A < PEAAT [T]. 0 i 24 75, 2021, 28 (4) : 34-35.
101 % /AL, BRie s, A E, 4. CMRECAR P46 BB JE AL LR B3 2200 B o LI 2% o 40

BRI . wh AR IR A AR, 2024, 15 (9) 1 74-79.

(1] 3k, S84, T7, & 4B F Qs BKE Y6 £ 3 ¥ i AR 8 A S LR
YW B E AT (7] B B 4, 2024, 21 (5) 1 83-87.

LI2] B A, 208, D/ e, A7 0 o) 3P (B AL AL B 3 2200 J5 T o o 4 5 /R
[T]. 00 il A 7 Ze 75, 2023, 42 (3): 276-279.

(31K A, B3z, o0 SLHE, 4. CMR S B BOAE K LU AT B JE AL L B £
BET B AT S R LT, MO 523K, 2024, 39 (3): 410-415.

[14] 8 Jr, R, g4, 4 LR AL U MR I (7). o 438t 3 22 3, 2024, 58 (3): 350~
357.

(LS 3K#a, VA AN, FRo 58, 45, 0 BEAE FHIR 41 2036 R 2 B0 LB g S B R
AL JILI 0 TR P 44 30 RV 5 o g SR A48 (1. B B2 8K, 2024, 39 (11) 1 1472~
1480.

[L6]-E )Y, 8L, 2 %, 4. 25T 20 SRR 18 B2 000 A SE4R 22 B L o 7 I SR A
16 UL 22 AT K 3 B AR R A P 6 M [T s R IR AR AR, 2024, 15 (9): 60-67.

(715K R W, £ F, x5, . 485 050 B 5 e iRl ot KRR AL ALRE 85 BT
g 1] 3 2 B B4R, 2022, 39 (5): 434-438.

[18]1Kiaos A,Daskalopoulos GN,Kamperidis V,et al.Quantitative late

gadolinium enhancement cardiac magnetic resonance and sudden death
in hypertrophic cardiomyopathy:a meta—analysis[J].JACC Cardiovasc
Imaging, 2024, 17 (5): 489-497.

(19] 24, XU R, TP 4T, . o0 M8 2 36 3R AR 7R AE B AL LA R 3 0 LA AL B
FE AT Hy R ], s EE T, 2020, 55(7): 790-792.

2013, F 4, 3%, 4. 0 BE4E &M OB F 0ol A ], B RIR Y iR
¥, 2022, 35(6): 106-109.

[2114E ok, A, 28, % BECHE . £ E 0 EED T ERER QAR 8% BH
BT [T]. SR 0 i il 48 975 26 3, 2020, 28 (9) 2 91-95.

(fsEHA: 2025-03-05)  (Kexd: ARIH  HehR: SKIBER)



