938 TSz 2021 4 7 HEE 36 #2455 7 8] Radiol Practice, Jul 2021, Vol 36,No. 7

3" FORE B A T 240 M A o | AT 58 o

Wik, RE 7% dE#E TR

[HBEY FHEERBRRT KRG EMRE K, B RS TV R BESHO>ANGERE, 5H4
F#mAR m A e F AT A IEAERIRE A A, TR R T B B R A MG AT R 6 B,
AR A B AL G R R IR RS B A T B S W R TR 4R T RO AE L AR B TRUS T 4G

(KR ¥ HFE R FakRE; ZEkaB

[ E5EKS] R445.2;R735.7  [X@k#RIRAE] A
DOI:10. 13609/j. enki. 1000-0313. 2021. 07. 023

AT 21 M2 988 Chepatocellular carcinoma, HCC) A~ 1{H
SR R R WL G I 2 — . B AR TR Y i R
W s 7 B T TR R R A 90 %6 DL L
i HHI2 W HCC A Bl 1l AR BT X M i g 2Tt ih 97
T o BE UG . B PR UE (magnetic reso-
nance imaging, MRD J& Il K Fi2 Wy HCC & I #2144
FBe AR MRI 3 S 52 e 1 g g ket 1% 6 56  fige 391
G50 AR S AR AR B A SR BE S o AR BOER
B K5 A RS REAR B . ¥ UM AU R (diffu-
sion-weighted imaging, DWI) J& Jz Bt 7K 43 7 ¥ 8L HY
MR D RE RS & )2 N 38 Jie 8 i F 5 v T ™
B BF O 4% (diffusion kurtosis imaging, DKI) /E &
DWT {47 A= H AR | B 57 31 S 45 75 il 968 14 G00E 45 44 01 2
REAC I LA , B A% 48 DWIT 750 1 I A DG i 5 v B L
WES . ASCEFEN 45 DKI & R # oA HCC
g 2 BRI 48 BRI J2 o [R] I 0 4 i i 5%
AT,
DKIEARFEERSH

et DWI &R TRk 70 79 B 1R A8 i i i
A 5E 4 [ AN 32 AT AT B 1R AT B aE . R T 7 S 1
L K 2 N - o T A i 00 2 A R TS
WLEEAG W AFAE K2 T3 BOF AR B Y TR R B
AL E AR m Y iz 3. DKIAESS DWIH AR 1)
FEAH |1 Jenson SFHAE 2005 AR fSEAR L IE R T
AE v 7 o0 A B Y L 5l ik A K g 7 8T O B R S O A
AR L L SR R AR K 23 54 BIAY 52 BRAR B R4 B A Y

Eﬁjr1’|ﬂ.‘$1ﬁ:116011 LT IR BB R 2 B TR 3 — I e i

YEE B MW (1994 =), 5 U I SCAR L B AR 5 4
BENF AR W5 .

BIESE X & 1% . E-mail: livailian@dmu. edu. cn

HEEWB - BER AR ¥IEEE LT H61971091) ; & #6
B U N A B 57 TR (Z2181100006318003)

[r2Z45) 1000-0313(2021)07-0938-04
FFA L2 (FIRERS ) FRIBES (OSID) :

— P DA 25 W52 e SO 465 8y 1) 52 2 P B e B 5 DKT
R A BCAR  In [S(b) ]=1In [S(0)]—b D,,
+1/6b* D, K,,, +O(b3), H i, D, , [z Bk 4 F 3 {4
P HOKE L BH T3 B8 5 1E I 1 2= I 1R 5 K, A
ok B AT IO B9 T A 40 A (0 R B L 5 S A 2 2 0 4 i
PSR B TE AR OG5 b AR R ¥ HUwE SO AL A -, S
(b) SO 43 H1FR/R b (A b.0 B {55 58 B . DKT A
BESR b EHEPI 3 A i K b EHKT DWIH b {H,

DKI Z 5040 5 - 3 16 )3 (mean kurtosis, MK) |
[ & & (axial kurtosis, Ma) | 4% [a] 1§ ¥ (radial kurto-
sis, Mr) & &% [0 54 (kurtosis anisotropy, KA) | %
] 54 43 0 (fractional anisotropy, FA) SB35l &
# ((mean diffusivity, MD) . 5l [ 3™ 50 & %% (axial dif-
fusivity, Da) F14% [a] §~ 1% £ %4 (radial diffusivity, Dr),
MK AR IK I3 516 T A 47 80p6 12 5 1] b A 0 B2 - 1
1B RN 5 IO R X 1 2 A i S e R
KHY L Ma, Mr g3 5 AE Sl ) L AR 10 05 1) bk 4y F
PO W BB ME . FA 5 KA 601, 7 &K 7> 178
FATT Y OB B 22 ST . MD OB K 4y T 7R
FIE A EOR6 B 5 1) B R PHER . DaDr 435 4R
AR ] AR W g5 1 B ROK YRR R

DKI £ HCC s #4957 A

1. DKI %§ HCC 5 kLK 4 K 12 W A5 51 12 W 1) 1

Rosenkrantz &M% F] B DKI (b =0, 500, 1000,
1500,2000s/mm® ) 7 H7 fif 25 14 JH-Ar A b PEAl HCC, 4}
AT 12 BB R FFRAS (3 16 4~ HCC Jg 4t L 45 9 R
MK i MD J ADC {8 A 5 & ) HCC 5 i 52 5 1)
Xt H B L 6B MK (A 5 @ i HCC g kb 3R, H &
M MK K MD 280742 5 2B % K T4 % DWVI =
¥ ADC (175 5% 2B (P #<C0. 05) ., #F — 45 # 7% DKI
SRS B0 4L S M BT RE A T R A U . Bud-



AT S2 i 2021 42 7 A% 36 45 7 #1  Radiol Practice,Jul 2021, Vol 36, No. 7 939

jan ZFHESE T DKI 5 DWI #E4R1E b 6 (oK b {H<C
1000s/mm?*) 254 & %53 HCC 5 JiF R 45 5 19 4 (i
XFH 25 il HCC 4 51 e <18 4] JHF 40 i L 18 451] I 1.
IR e 3 91 Jay ek 45 15 VR 3 AR g A 5T L 4 R 3R W AR
b F & DKI % 5] HCC 5 HoAih iF K 25 45 42 vl 47
(. ShRAE b R (9 DWT % 5] % J A0 2 L o 8 2 (0 2
R WFFEE b AE ST 1 DKI %5136 R N HCC 5 HoAth
JHF R 45 9 0 M (BB T R AR R . Jia FIIWRSE T
DKI(b =0, 200, 500, 800, 1500, 2000s/mm?* ) % %I
HCC AU RAESS T 0 P A T 182 il T 457
A%, o HCC114 1], JIF R 4571 (L& T R kk 25 1y
PRI AR IR BT R R 68 1, 45 SR i s MK, MD,
ADC %5112 W HCC 5 R 7E B 25 19 /9 ih 4 F i 1
(area under curve, AUC) 435k 0. 761.0. 770.0. 826,
TR B A3 5 h 65.5% .83, 6% .80. 6 %4 , ¢ T B 43 5 Hy
79.0%.59. 6% .70. 8% . F W T DKI fE %5 HCC &5
JFRAPEZ o B — o (e B8R L DWT R AR T
= 2 WAL EE - (H 2 MK F1 MD 43 58 R T 5 & 1 4
SRR

2. DKI il HCC 5 #7321 Hr (B

AN B A3 2 i HCC 3897 J5 %8 R BE A Al
WA HCC i 3 oy 2 A7 B Y, #M
MR CF- 47 55 18 580 (9 8 B S i 43 7K F 19 ) B
B ToA B HCC 9 B 43 R HE L T vl G, DWIL{K
%= W A # T 18 35 (intravoxel incoherent motion,
IVIMD & £ F F HCC % B 4 Ak I IR T
— BB R DK fE S DWI R ZE ff 3 A, 3 iE
LuRAN T AR 58 DWT S fig 52 S il S 04 20 28 240 it o 245
P I S R PE A 2 . Wang 2879 BF 58 7 35 F 4 b
DKT F J5 AR F50 00 B 240 i 98 o 31 53 90 00 B (L, & 30
5 ADC £ HJ5 B 2 500t MK S48 AR i 35 00 B 240 e
JE I R 3 9% Y ARE B v (P <<0. 05) ., 4k F 1 L
0. 889 B & B FF 5 B 43 Bk 87. 9%, 80% . Yue
SEU DK 2 B 7 P RS 98 5 2 20 20 v 1 40 {1 2
7 THE5E . K3 MK % ADC W0 75 P9 R 98 s B2
AT W & M E (P<<0. 05), [A I 45 4 MK 55 5 31
A3 G ] B A S PE TR 5R (- = —0. 85, P<C0. 01) . i B T
DKI 244 iig tk DWI By ADC {5 57 802 b 7 I + & N
J 9 (R L4 2% . Zhu VB 5E T DK 78 W H
i B G b AN B MK 5 B Ji 968 o 43 )
M B E 5 F MD Ml ADC(P<C0.05), fita] 0,
DK 7 T30 3% 1 Jifr 98 95 2253 90 A 26 AR 47 9 by FH T 5%

H A, E A 556 F DK $it ] HCC g 2 43 9% 19 3¢
k4 b, Cao & BESE & B 5 ML DWI ) ADC {H il
W5 AR HCC A H (AUC=0. 74, U BE 45 5 JiF
A5k 75. 9% .60, 0%) , DKI(b= 0,200,700, 1400,

2100s/mm*) ) MK & (1) i 4 {6 5 5 (AUC=0. 81,
BT R SR Bl 72, 4%.82. 4% R — %
AUC R G2 L (P>>0.05) {5 MK # & .
R HCC 3] 1) B0k B B g (P =0. 02) , [ B & 3K
MK .MD 5 HCC % Edmondson-Steiner 43 2% #7 P!
A5  1 AH &P (rho 43 31k 0. 570, —0. 501, P #4<<
0.01) , ik B DKI 7E 1 I HCC % #1432 J5 1 B A 1%
TEM AR (A i — 22 REEA Y DF5E

3. DKI 3E4% HCC ¥7 3L 1 i i

A E BBy HCC a7 7 AN IR, B8] HCC —
R BT AR EMLEGIRIT X FREFARISH
W HCC, AT 3h ik fb J7 #& ZE (transcatheter arterial
chemoembolization, TACE) . 5} 4 Ji§ ft (radiofrequen-
cy ablation, RFA) J 4§ 0] 25 Y16 97 & B 38 B G 97 T
Bt T FA T T B HCC X H MG 97 | v A Y fE
S BRI YT R S B 23 5 WA S SRR YT T SRR 5 e
B AT HCC 3G 97 5 10 850 i A7 HE i PP Al 2 6 F 22,
55 I 2 B RN AR G R S SE VR AG T B G, )
fie MR fig 50 5 4] O off Aff ot 2 A 97 8% . B R,
DWI © 4 7z 1 T HCC RJ5 97 & i 744 . i DKIT 4
KRR B P, Goshima ZP¥ 58 T DKI(b=0,
100,500, 1000, 1500, 2000s/mm?) ¥4t HCC dE 4h #}
TR CHF AT Bl 3l Bk A 7+ 28D J5 TP 3 il & B0
AN H 1 MK R T 3B 736 40 (0. 81 = 0. 11 s,
0.57£0. 11, P<C0. 001) . Ifif #7{f 41 1) ADC {8 /N F 3
TFIHAL(1. 4440, 42 )X 10 "mm*/s vs. (1. 94+
0.52) X 10 *mm’/s) , P<<0. 001]; MK {8 ¥E 44 1697 5
HCC % RS W2 Wik g = T ADC(P<20. 05) , fifi 4k
NHEA R 0,95, L4 0. 710 S MK (¥ BI{E , UK E F 5
JE 43k 85. 7%6.98. 0%, ¥y m F ADC fH. I, 5
&4 DWI #H t, DKI 4R S RHE YT I HCC 7235 R &
RIPEAG g (o . A A IE R & X . Yuan
20290 3¢ DKI(b=0,800,1500,2000s/mm?) ¥4l HCC
TACE RJG¥7 R0 M B T 058, 1A T 43 i HCC
(3 59 AN HO L K 4 TACE R JGJ7F 201 3. 59 4~
HCC 843 0y JC ik B 4 (58 3R 58 30 20 31 48 L e
KO Rk R gl (e K B A28 TACE ARAjHE K 20%0) , B
5% MK fl MD 7 TACE R ¥ B n £ 564
T L (P<C0. 05), [ #£uE 5% T TACE ja97 HCC
BIHE - B 48 1 MK 24448 DWI ) ADC {534l TA-
CE A J5 97 50k Jié A T i i 5 (P<<0. 05)

1) 25 ) 23R 9T B HCC Y X — EL A I PR Y A
I 0 B SR b R it 245 1) & A= T e A SCH 1) 25 )
FITRYT R o A B 58N R T 24 1 kA BILD T RE S
i IR PR S S A O A o A M R P S S R
oI I TR 240 0 A L X R i R AR S R YT O B A



940 TSz 2021 4 7 HEE 36 #2455 7 8] Radiol Practice, Jul 2021, Vol 36,No. 7

FESFE L., Guo ZP B9 DKI(b=0,500,800,
1000,1500,2000s/mm® ) F Hi7 {1 48 B3 8Om AL AR 1T
i I HCC S A P A A5 TR 968 P4 S Jo 14 |9 A0 L 8 30
i) HCC S o7 Ffr AF 4R BB AL 43 58 2 40 CF 990 26 F0 % IR
4D, T 25T 7 K14 K21 KES 10mL/kg
I R BLIE S o R BEZE I LAR ] 5 200 AR BER K
WFFELE R A BAE 3 A I a5 SR P4 HCC R/ 22
SEICGE T 2 S A B[] 757 0 9 P 41 (3] MK 3k
BT BEES . FEW MK fE b —RIESF1EhRE R
MR PR T W5 HCC #9728 1k s W] B 48 1 MK,
MD ¥ 5 $R 6 43 X (necrotic fraction, NF) | 5 #E s 2=
(standard deviation,SD) . 1§ & (kurtosis) & ¢ 5% 1) 48
Ktk (r=0.645~0. 794, P ¥J<C0. 05) . Ifij 3& T 20 41
R EMR B 5 B SD W FE SCIE B 2 B T AR 2R B AR 8L I
ARG Ol 5 U 7 YA 56, R W] DKI AJ DITE—
TR VPAL HCC Y 55 5T o 2 17 (] 422 000 48 1) 245 4 7
AT 2 AL DG I R B2 2E RE A I B IR 3 VR YT SR I

4. DKI fiiill HCC & %& M Wi f5 (4 1

HCC W& & KI5 321 2 N 2R 152 0, 45 /g W0
T g 52 e S RS I B0 A BT SR EEAT T I B
PRI HIEIRIT R B S RIS A B
Z I UIBRA B 55 #i] HCC B3 . K Bl 7 1% 0L 70 o0 5 14
R (LAEPD 5E R R 45 F 58 & 3 9 5] HCC
598 JA 52 o v MK {2 10 0 B 00 58 & 1) ik ST £ B
PIER L HLLL 0. 96 Sy i il BT 552 o 3t ) 5 18 52 % 19 MIK
5 S SO R S ) Ok 85. 206,64 300, B 2
Vi W 98 JR P 52 e MK Bk 45 HCC g B 23 2% 1 ) . ) 42
RAEHKWE S . Yuan Y HF5E T DKICh=0,800,
1500,2000s/mm*) Hiill RFA AR J5 ¥ % HCC K3 &2
REATAT M ALK B REFA AR HijJ5E 1) ADC,MD k&
MK 2 3 ¥ HAT G012 8 L (P<<0. 05), Ut Bl T RFA
BT R E M A 5 MD(AUC = 0. 839), ADC
(AUC=0. 842) M It . RFA AR J5 MK F i H- 1 & % 4H
HAEE R A M ih & T 1 U K (AUC=0. 956, P<<
0.05), 3% DKI fig % MiF4h RFA R J5 HCC #9541
AR A A T80 b geg ) B9 A2 % T HLAY (B DWI
L=

o HCC M5 1Y R 2 AR 22 Bl I 48 2 1 (micro-
vascular invasion, MVT) J& H %5 5% &8 2 ) K&
FUU L AR 5 1 DWI ZEH HCC ) MVI
AR B BAE B I HRE B W i 4 80 A AE — 2
JRBR . Wang 2% % DKI(b =0, 200,500, 1000,
1500,2000s/mm*) 7EAR Ff H I HCC MIV (+) Hr i) fiy
{E#47 T 5T, KB MK {5 (OR=6. 25,P=0. 001) fll
LI B IE 5 Ak A X e HCC MIV () Y 2l 7 £ J6: PR
F(OR=6.92,P=0. 046), MK il HCC MIV (+)

B2k T AR A 0. 784, L 0. 917 3 MK Hijif HCC
MIV (4 ) ) 13 {5, #5088 B L 5 5 B 2 ik 8 70% .
776 R W E 1 MK E 454G 150 MR A B0 4 35
TE R AR =& T HCC MIV () B V8 78 4= W 47
Wy, G & B DK #:4% 45 DWI #ijll HCC MIV(+) 4
B .

DK 7 BT Bt Bz A B9 JS5 BR 14

JiE#B DK 14 15 51, J0 2 IR 4 % b A 1
VPR A4, B 3 A b . &K b IE K
1500~2000s/mm?* , {H b {E 8 &7, A8 1] 9t 75 v B P
{45 P 5 £ M B 38 B AIC, P b DKT 451 4 B ) 4%
Ko 3 1 T WS Bl B 52 I e 2% A1 L LA AR A v ok it
FIREA%R . BEAh DK A Xk At 45 4 £ A S 800 %
TR A HAR 22 AH JC 5% 8] i A 6 DK b o 451 4
BRI Ch (A0 BLR b b BiOs By il B0 )
Ab PRSI 25 3k B . bR R 8 ) A A7 A i — 2B R
il 7 DRI 7 JHF i 5 28 78 84 3 1 g F

RE

Zi BTk . DKI £ HCC (1912 W i 3120 90 J7 5L
WAL 2 & R TG 0 5 AR A R T e
WE] DKI R840 % MUT 51, 2 2 DWI 4R LT £ A
HERIME B BiiE MR 2R AW & J& . b (10 45
DKI A 5 o HCC He 38 At 3% P i s R WF 92 1)
BT,

SEHk:

[1] Jemal A,Bray F,Center MM, et al. Global cancer statistics[J]. CA
Cancer J Clin,2011,61(2) :69-90.

[2] Chen W,Zheng R,Baade PD,et al. Cancer statistics in China, 2015
[J]. CA Cancer J Clin,2016,66(2) : 115-132.

[3] Zhou WP, Zan XY, Hu XY, et al. Characterization of breast le-
sions using diffusion kurtosis model-based imaging:an initial expe-
rience[ J]. ] Xray Sci Technol,2020,28(1) :157-169.

[4] Ding K, Yao Y,Gao Y. et al. Diagnostic evaluation of diffusion
kurtosis imaging for prostate cancer:detection in a biopsy popula-
tion[J]. Eur J Radiol,2019,118:138-146.

[5] Yue W,Meng N,Wang J,et al. Comparative analysis of the value
of diffusion kurtosis imaging and diffusion-weighted imaging in e-
valuating the histological features of endometrial cancer[]]. Canc-
er Imaging,2019,19(1) 9.

[6] Wen Z,Chen Y, Yang X, et al. Application of magnetic resonance
diffusion kurtosis imaging for distinguishing histopathologic sub-
types and grades of rectal carcinomal J]. Cancer Imaging,2019,19
(1):8.

[7] Granata V,Fusco R, Setola SV, et al. Diffusion kurtosis imaging
and conventional diffusion weighted imaging to assess electroche-
motherapy response in locally advanced pancreatic cancer[ J]. Ra-

diol Oncol,2019,53(1) :15-24.



AT S2 i 2021 42 7 A% 36 45 7 #1  Radiol Practice,Jul 2021, Vol 36, No. 7

(8]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

(191

[20]

[21]

[22]

Wang F,Jin D, Hua XL, et al. Investigation of diffusion kurtosis
imaging for discriminating tumors from inflammatory lesions after
treatment for bladder cancer[J]. ] Magn Reson Imaging,2018,48
(1):259-265.
Jiang R,Jiang J,Zhao L,et al. Diffusion kurtosis imaging can effi-
ciently assess the glioma grade and cellular proliferation[]]. Onco-
target,2015,6(39) :42380-42393.
Jensen JH, Helpern JA,Ramani A, et al. Diffusional kurtosis im-
aging: the quantification of non-gaussian water diffusion by
means of magnetic resonance imaging[J]. Magn Reson Med,
2005,53(6) :1432-1440.
Yuan ZG,Wang ZY,Xia MY, et al. Comparison of diffusion kur-
tosis imaging versus diffusion weighted imaging in predicting the
recurrence of early stage single nodules of hepatocellular carcino-
ma treated by radiofrequency ablation[ J]. Cancer Imaging.2019,
19(1) :30.
TR AN R IR 55 R LR 0 A A I o R e
IO PR R L), T 4 52 . 2018, 33(3) : 320-324.
Rosenkrantz AB, Sigmund EE, Winnick A, et al. Assessment of
hepatocellular carcinoma using apparent diffusion coefficient and
diffusion kurtosis indices: preliminary experience in fresh liver
explants[ J]. Magn Reson Imaging,2012,30(10) :1534-1540.
Budjan J, Sauter EA, Zoellner FG, et al. Diffusion kurtosis ima-
ging of the liver at 3 Tesla:in vivo comparison to standard diffu-
sion-weighted imaging[J]. Acta Radiol.2018,59(1) :18-25.
Jia Y,Cai H,Wang M, et al. Diffusion kurtosis MR imaging ver-
sus conventional diffusion-weighted imaging for distinguishing
hepatocellular carcinoma from benign hepatic nodules[]]. Con-
trast Media Mol Imaging.2019,2019:2030147.
Han DH,Choi GH,Kim KS,et al. Prognostic significance of the
worst grade in hepatocellular carcinoma with heterogeneous his-
tologic grades of differentiation[J]. J Gastroenterol Hepatol,
2013,28(8):1384-1390.
Sokmen BK,Sabet S,0z A, et al. Value of Intravoxel Incoherent
Motion for hepatocellular carcinoma grading [ ] ]. Transplant
Proc,2019.51(6) :1861-1866.
Jiang T, Xu ] H.Zou Y.et al. Diffusion-weighted imaging (DW1I)
of hepatocellular carcinomas:a retrospective analysis of the cor-
relation between qualitative and quantitative DWI and tumour
grade[ J]. Clin Radiol,2017,72(6) :465-472.
Shankar S, Kalra N, Bhatia A, et al. Role of diffusion weighted
imaging (DWI) for hepatocellular carcinoma (HCC) detection
and its grading on 3T MRI: A prospective study[ J]. ] Clin Exp
Hepatol,2016,6(4) : 303-310.
Zhu SC,Liu YH,Wei Y, et al. Intravoxel incoherent motion dif-
fusion-weighted magnetic resonance imaging for predicting histo-
logical grade of hepatocellular carcinoma: comparison with con-
ventional diffusion-weighted imaging[J]. World J Gastroenterol,
2018,24(8):929-940.
Wang K,Cheng J,Wang Y.et al. Renal cell carcinoma: preopera-
tive evaluate the grade of histological malignancy using volumet-
ric histogram analysis derived from magnetic resonance diffusion
kurtosis imaging[ J ]. Quant Imaging Med Surg,2019,9(4):671-
680.
Zhu L,Pan Z,Ma Q,et al. Diffusion kurtosis imaging study of

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

941

rectal adenocarcinoma associated with histopathologic prognostic
factors: preliminary findings[ J]. Radiology,2017,284(1) ;66-76.
Cao L,Chen J,Duan T,et al. Diffusion kurtosis imaging (DKI)
of hepatocellular carcinoma:correlation with microvascular inva-
sion and histologic grade[ J]. Quant Imaging Med Surg,2019,9
(4):590-602.
Edmondson HA, Steiner PE. Primary carcinoma of the liver: a
study of 100 cases among 48,900 necropsies[ ] ]. Cancer,1954,7
(3):462-503.
Kamel IR, Liapi E,Reyes DK, et al. Unresectable hepatocellular
carcinoma: serial early vascular and cellular changes after
transarterial chemoembolization as detected with MR imaging
[J]. Radiology,2009,250(2) :466-473.
Yang K,Zhang XM, Yang L,et al. Advanced imaging techniques
in the therapeutic response of transarterial chemoembolization
for hepatocellular carcinomal J|. World J Gastroenterol,2016,22
(20):4835-4847.
Goshima S, Kanematsu M,Kondo H,et al. Evaluating local hepa-
tocellular carcinoma recurrence post-transcatheter arterial che-
moembolization:is diffusion-weighted MRI reliable as an indica-
tor? [J].J Magn Reson Imaging,2008,27(4) :834-839.
Goshima S,Kanematsu M,Noda Y,et al. Diffusion kurtosis ima-
ging to assess response to treatment in hypervascular hepatocel-
lular carcinomal J]. AJR,2015,204(5) ; W543-W549.
Yuan ZG,Wang ZY, Xia MY, et al. Diffusion kurtosis imaging
for assessing the therapeutic response of transcatheter arterial
chemoembolization in hepatocellular carcinoma[ ]J]. J Cancer,
2020,11:2339-2347.
Van MH, Dekervel J, Verslype C, et al. Long-term exposure to
sorafenib of liver cancer cells induces resistance with epithelial-
to-mesenchymal transition, increased invasion and risk of re-
bound growth[]J]. Cancer Lett,2013,329(1) ;74-83.
Burrell RA,Swanton C. Tumour heterogeneity and the evolution
of polyclonal drug resistance[ J]. Mol Oncol, 2014, 8(6):1095-
1111.
Guo R,Yang SH,Lu F,et al. Evaluation of intratumoral hetero-
geneity by using diffusion kurtosis imaging and stretched expo-
nential diffusion-weighted imaging in an orthotopic hepatocellular
carcinoma xenograft model[ J ]. Quant Imaging Med Surg,2019,9
(9):1566-1578.
LI B L BRGE L A TG R A5 TN H AN A B BR R
WG R A LT 01 R 2 2 4 CBE 2 B0 » 2018, 49 (6) : 914~
919.
Sumie S, Kuromatsu R,Okuda K, et al. Microvascular invasion in
patients with hepatocellular carcinoma and its predictable clinico-
pathological factors[ J]. Ann Surg Oncol, 2008, 15 (5): 1375-
1382.
Xu P,Zeng M, Liu K, et al. Microvascular invasion in small hepa-
tocellular carcinoma: is it predictable with preoperative diffusion-
weighted imaging? [J]. ] Gastroenterol Hepatol,2014,29(2);
330-336.
Wang WT,Yang L, Yang ZX, et al. Assessment of microvascular
invasion of hepatocellular carcinoma with diffusion kurtosis ima-
ging[ J]. Radiology.2018,286(2) :571-580.

s H 19:2020-03-23 &8 H 8 :2020-05-15)



