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ABSTRACT

Objective To investigate the clinical value of energy spectrum CT in the quantitative assessment of
microvascular invasion (MVI) of hepatocellular carcinoma (HCC). Methods 51 patients with HCC who
underwent contrast enhanced spectrum CT in arterial phase (AP) and portal venous phase (VP) were
enrolled. Tumour CT value and iodine concentration (IC) were measured from spectrum CT images.
The slope of spectrum curve, normalized iodine concentration (NIC) and ratio of IC difference between
AP and VP (RICAP-VP) were calculated. Tumors were identified as either with or without MVI based
on histopathological results. Differences between the two groups were analysed using the t-test or
chi-square test, and the diagnostic performance of variables was evaluated using a receiver operating
characteristic(ROC) curve. Results There were significant differences in IC, NIC and slope in AP and
RICAP-VP between the groups with and without MVI (all P<0.05). Using 3.245 as the threshold
for Slope AP, one could obtain an area-under-curve (AUC) of 0.806 in ROC analysis to differentiate
between tumors with and without MVI. AUC was 0.577 with CT value at 70 keV and improved to 0.757
at 40 keV. Conclusion Energy spectrum CT provides more quantitative parameters than conventional CT
to facilitate the distinction between HCC with and without MVI.

Keywords: Energy Spectrum Imaging; Contrast-enhanced Computed Tomography, Hepatocellular
Carcinoma,; Microvascular Invasion
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YAHEIT]ERBKER (VP), {RFACTFIE3E2%(CTDIvol)821.8mGy (5
AWM IE B4R B Bt 18 o8 AT AE 3 8921.5m Gy 7 248
Y)o FEAERRRE AT EEERZR WAL CTH B U
1.25ZXKEEEEE G, UEREEKFERI0E140keVAIEIAE
BE B EREFE KMNBEA BRI NYE D BE G,

1.3 B9 BGeREHIRSEAEIEME(GS)N HWaSm Gt
FIGE AW 4.7 TEiE#TEMEM D47, EAPHIVPRER, BER
AR AN —E R RSB X (RONRBEME £, LUNSMARE
FROBREE (IC) AN 2 BB BE 2 B _E AICTE (R T LASkeV A EIFR M
40keVEI140keVEIN FREE), EFFAENLINEER THEMREZ
BRNE—BME. ATHLNELS, fEME EHRET3IRROI,
HEIRNENTHEENRRER, EHBENREKELES
REETHBKMIICTIE, LUERMEHIARELBRE(NIC): NIC (A
&) = IC(RFE) /ICEEIK) o HETAPHMIVPZ BBURE EH
EEZRRICup-ve: RICap-ve= (IC4r—ICvp) /ICspo MAOkeVEIOIOKeVEIE
REEERGNCTENEERTITEAELMLAMNFIER (Slope) (CTEE
FEEBEE R KRR E): Slope=(CT40ky - CT90k) / (90keV-
40keV) o BITFREECTHRAITOKeVEIN B REERG SRS G TR
EH120kVpEIGEBHEMNAACTE, FtHIHFTHATOke
RSB ERG A T RINEMCTRBMNE R LUATIEE,

1.4 HWEBAH HEDREMFS51FRAL M HCC BEFRIRM
FR, BMNIBERPEIDESBERNAR( (RREFENIZH
53857) , 2011458R), SERBUGEMNAENRE, RALE
MREDTERZARESHREREINHIT. FALEGIER
BEE. AEEE. immEYIAEMHERE, HERBEHE
UTERENXAMVIE: (1)FFEE TR, 58D 22/ 5%
BkEEET A, Q)ENERNEMNMETBIGLMMERR; (3)
MEFEREAEE EE A A4EER SRR, B THR
FER, FEERD NSO LIE. DO UFENRD LITE,
1.5 GHFEHE FEHESPSS 22. 0 4# T4 O, FIENE
EIRTHFEYEITEEZE (mean+SD), RAMIIEARUCLNT

1 RAZENIER. EEFRRERELR

B8 Pak::| t/x48 PE
MVI(+) MVI(-)

iR 53.52+10.68 55.82+10.79 0.759  0.452
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e R tE P&
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