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ABSTRACT

Objective To explore the predictive value of diffusion kurtosis imaging (DKI) in the recurrence
and progression of hepatocellular carcinoma (HCC) patients treated with transcatheter arterial
chemoembolization (TACE). Methods A retrospective analysis was conducted on the clinical data
of HCC patients who received TACE treatment in our hospital from January 2021 to December
2022. According to the modified response evaluation criteria in solid tumors (mRECIST) at 6
months of TACE treatment, HCC lesions receiving TACE treatment were divided into progressive
and non-progressive group. The TACE treatment area, surrounding liver area, and distant tumor
area on the DKI derived metric map were evaluated. The main parameters for DKI in tumor areas
and adjacent tissues include: mean diffusion (MD), axial diffusion (Da), radial diffusion (Dr), mean
kurtosis (MK), axial kurtosis (Ka), radial kurtosis (Kr), and fractional anisotropy of kurtosis (FAK)
were collected. Receiver operating characteristic curve (ROC) were used to analyze the predictive
value of DKI main parameters for the progression after TACE treatment. Results A total of 81
patients and 89 lesions received TACE treatment were included in the study. According to the
progression of lesions at 6 months after TACE treatment, there were 46 patients in the progression
group (52 lesions) and 35 patients in the non-progression group (37 lesions). Compared with
the non-progression group, patients in the progression group had a higher proportion of serum
AFP levels>200 ng/mL, a higher proportion of iodine oil contrast enhancement, and a higher
proportion of DSA tumor staining (all P<0.05). Compared with non-progression group, the MD
and Dr values in the tumor area of the progressive group are lower, while the Ka, Kr, and FAK
values are higher (P<0.05). The Da and Dr values of adjacent tissues in the progression group
are lower, while the MD, FAK, and Ka values are higher. The Receiver operating characteristic of
diffusion kurtosis imaging parameters predicting the patient's progress can be seen. The values
of MD (AUC=0.916), Kr (AUC=0.794), Dr (AUC=0.851), Ka (AUC=0.841), FAK (AUC=0.757) in tumor
tissue, MD (AUC=0.898), Dr (AUC=0.752), Ka (AUC=0.884), FAK (AUC=0.692) and FA (AUC=0.688)
in adjacent tissues have certain predictive value for the patient's progress after TACE treatment.
Conclusion The relevant functional parameters of DKI have a certain predictive advantage for HCC
in predicting the recurrence and progression of patients after TACE treatment, and are worthy of
further research and promotion in the future.

Keywords: Hepatocellular Carcinoma; Transcatheter Arterial Chemoembolization; Diffusion Kurtosis
Imaging
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NI BURERTACE, BT IRIE (FEFAREZRK
LT 1R AT (TACE) IRFRSRBEIER) #1775 E>18%; HCC
LI RIBISUAHAIA; BFIREChIld-Pugh AZIBS, EANKRIES
0-293; THAEERTE>38; TACERFIES T DKI-MRItE,
HEBRATOEI T . TACE/ATTRI28 RN AR EMIGTr, ™E
DARE; BEEHNERRE. mERE, FRIAFHARESE,
MRIBIGRERE, AREIHRMCEZRSME,
1.2 BERTRRYIMRSA RIETACEAT6 AR, EEAT
RIARZXFMRUNF AR ZE R ERNIZEFRTACER TN
M R & R 54T (modified response evaluation criteria in
solid tumors, mRECIST)ESIRERSH, BESTACERITH
HCCRM R A BANMKERA. EXFEUTBERAHCCHE
() EHRMER: BEMGENEREERL AR B
TEDL20%; 2)FBERE: BREELWL; S)BARE: FIE
EXMBRTERZMELDRELDT30%; (4)HFRFLES
& (digital subtract angiography, DSA): RS 2 IHEX
BERE; (5)FBREQ(AFP)EEFE(>400ng/mL, SiF4
>200ng/mL), FEFIUEEXHCCEX,
EXBEEUTERARER: (1)TACEATT/G, DSARTIR
IHIRE(TEMNMELE. MBEReE. BURISHEK-52RK/ 58K
ESUERRK-TIERIKE); (2)6NANBERILLTELBR (FIEHER
LEFEFoILRIER); (3)AFP<200ng/mL,
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1.3 MRIEH FrEMRIFAZISMER $FIH Ingenia 3.0T MRIX
I, EA/BEEILE, FimmTE E#TERIEaE
BFFEEIEREDKIFYIEE, SHMT: EEME(TR):
3333ms; [ELEATEI(TE): 69.4ms; BE: 6mm; FEE: 2.0
mm; M1%: 360 mm X288 mm; FEFE: 128X 128, fEA5Tb
{E(400, 800, 1200, 1600%l]2000$/mm2), T bELINAME, &
R E] 10mino

EMMRIZE#IT: T:WI: TR: 3.7ms, TE: 1.1ms, =
E: 6mm; TWI: TR: 2319.5 ms, TE: 68.0 ms, EE: 6.0
mm; FS-ToWI:TR 9000.0 ms, TE 81.0 ms, BE:6.0 mm;
DWIEF!: TR 5000 msFITE:50.8 ms, &&FIIEMA0.1mmol/
kg EL BRI E ST R, 2 3IUERIBKEA(20s). B:RkHA(60s).
HESRHEB(2min)FAFAEER (45-120min)Bl&. R AZeE
DSA(GEIGS530, ZE)H25#47DSA. SKASF -RH COOKIL &3
TS ERERERT I S0 TIER MR M B,
1.4 MRIA#HBEGAE BRmAMRERIIIIMRIFEEG#T
K038, B4EFED=0s/mm ARSI DKIE & £IR 3 R IF TACES AT
B X ie, fESS A LR (BE E P4 <2em) RSB X (ROI),
REBHEFZESNDKITENSHE L (EL), WEDKINE
ESWEE: T 8E(mean diffusion, MD). HiEy &E
(axial diffusion, Da). fRE¥ 8 radial diffusion, Dr). F393R
BRIEE (Mean kurtosis, MK), HhmE3RERIERE (axial kurtosis, Ka),
Y ESREUERE (radial kurtosis, Kr)FlIEEZRRMED# (fractional
anisotropy of kurtosis, FAK), S&MREEEZFE2DFRENROIFIT
BB, FrEEENERIHEERROBIEFIFTEX I,
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B 1A-B1C TACEIA/T AIMRIBE B 4 Aoy HOE AR . EIARMRIS B sh ik, A et b K5, |
1B § HUEZ R EM R E, WEKZAEES; FHIC ¥ e k&, MERZAMKESRE.

1.5 B FEDH ARLBHERYEASPSS 22.05 4 #TRIE
M 9. iFERFMERKolmogorov-Smirnovii#1TIES S
i3, FHLevenelFHITAEFTURE, HEESHHHIT
BARRRA (x £s) iR, ARIZEREBOK. HEHEEHN(%)
HITHR, ARERRA xR, YIERIRHM<SHEAFisher
Bl RE, ERAXHE TIEREML (receiver operating
characteristic curve, ROC) M DKIZESHITACERTTEEHE
TN {E, LAP<0.05 HEFRERITFEE X,
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2.1 BEIGKREBH XHRHEANSIFIEE, SONEHEST
TACEBTT. RIERMTACERTTE6 NN ANEGHE, AHEA
462 (52t R E RA3SHI B E (37T MF ).

LA EARRAN, SRHBEAHML, HEABEMS
AFPIKFE>200 ng/mLELBIFE S . MUmERRHLGIES. DSAR
BREHIES(PY<0.05), #R&KRIL,

2.2 TACEATHIMER Y HEERBLHON ttRMARE
R BIEERGSHO N, SRERKFTHEL, #RAN
MDAIDrEE(R, MKa. KrilFAKEE S (P<0.05), ¥ I1&R2,
2.3 TACEATTRIBS AR BIBERGESH ST LLIRTmAE
EBRESASHNT REERGESHAN, SRHEEHAMEL, #RA
ZhfyDa. MDFDrEER, MFAKMKalEE S (P19<0.05), ¥
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=1 RARE—RIHNH

= HEA KA t P
BEFIE 46 35

TACESAfT#kt 52 37

i 50.23%16.31 53.51%£14.45 0.941 0.349
M3, n(%) 0.144 0.704
=3 27(58.70) 22(68.86)

E°y 19(41.30) 13(37.14)

AFP(>200ng/mL) 69.241 <0.001
2 45(97.83) 2(2.17)

& 1(5.71) 35(94.29)

BAMBER(Cm) 4241162 2.73%1.35 4,637  <0.001
HUHIS IR, n(%) 0.006
2 50(96.15) 4(3.85)

& 2(10.81) 33(89.19)

DSAMSZZ, n(%) 81.188 <0.010
=2 50(96.15) 0(0)

& 2(3.85) 37(100.00)

TACES&¥7 /%8, n(%) 35281 <0.011
=20/ 4(7.69) 25(67.57)

EXN 48(92.31) 12(32.43)
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R3 RABETACERTHIBSARY BEERBRSMLR

mE  RERA(N=3T7) BB (n=52) t P mA Fi#EH(n=37) BB (n=52) t P

MK 0.65%+0.15 0.71+0.23 1.389 0.168 MK 0.721+0.26 0.81+0.23 1.723 0.088
MD 1.91£0.64 1.55£0.47 3.061 0.003 MD 1.86£0.55 0.88%0.17 12.087 <0.001
Kr 0.58%0.15 0.71+0.31 2.359 0.021 Kr 0.68%+0.29 0.71+0.21 0.566 0.573
Ka 0.59%0.17 0.75%0.24 3.954 <0.001 Ka 0.641+0.25 1.09%0.16 10.35 <0.001
Dr 1.92%0.50 1.39%0.45 5228 <0.001 Dr 1.98%0.57 0.83+0.19 13.555 <0.001
Da 2.12%0.67 2.14%0.65 0.141 0.888 Da 1.66£0.45 0.97%£0.24 9.357  <0.001
FAK 0.10%0.08 0.35+0.21 6.885 <0.001 FAK 0.55%+0.29 1.11%£0.79 4114  <0.001

2.4 Fﬁklﬁﬁﬁzﬁﬁﬁtﬁﬁwﬁi‘iﬁﬁaﬁmcw& 93 5
RBTACERTRIMEARNESARNT HEERESHT
PE<0.05MZHMETNEEHRNROCHZ, MEBAR
FEMD(AUC=0.916). Kr(AUC=0.794). Dr(AUC=0.851).

Ka(AUC=0.841). FAK (AUC=0.757)¥3$47EBE#EBEE—
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BEEHANYT BIEBEREGSHFTMD(AUC=0.898).
Dr(AUC=0.752). Ka(AUC=0.884). FAK(AUC=0.692)%0
FA(AUC=0.688){E LI TACEATT G 2 EHEAE —E NN E,
EILE3,

B2 TACEI&IT 7 8 41 24 #0& FE R S TN B 3 3697 Jo #E & BYROC 1 4
B3 TACEI&IT RS 5 41 84 B4 AR S5 B BN B 3 3677 Ja #E B BYROC i &
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;}n\ulﬁzﬁbo

IHARANIDKIZEL, BIEMK. MD. Kr. Ka. Dr. Dafl
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EPﬂi)Eéﬁfrl]fkﬁiﬁéﬁE’JH#JFE%DF%QH,,J’JEE&IAMKTETT%

o MKE—FRMAEAMERMNZENSE", SHRSEE
L%L?HjT—J‘MKfEO ?ﬂzﬂ]E}JﬂJgEﬁﬁﬁTHEPIE.EE’\JW?EIXEJZ, A
F4E 28 & B B AN S A AR B R 2K Mo

EEEENZE, Z‘KEH TIESE R R 7K FH BE R DatE e
Bﬁf‘%éﬂéﬂfrﬂﬂqﬂréﬁ,ﬂffﬁxﬁﬁ o MEHELHMDaEHTLTE
2, ﬁ@éﬁﬁ%éﬂéﬂmaﬂﬁﬂxﬁ, SRR A AR
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?o R, E=ENEERE(MK. KrilKa)d, IEKrEEA
D KaEEALANEESAETYES,
BERDHRIEET, MKIMIMDS &4 b sl FFThae MO4E %

¥, tYoshimaruZ A MR T B R EEERMKAChild-
PughiTH 2 EIM*X %, RIFEZEFET—ER*M, BHEH
RHFIEEMKS T4, FIaEEN ¥R, FILXFMKEIE
BEmNEEEN", MERAMDSHAKKIZEZYIMEEHRR
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