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Abstract

Background: To investigate the feasibility and parameter measurement reproducibility of Diffu-
sion Kurtosis Imaging (DKI) of renal cell carcinoma (RCC). Methods: 48 patients with RCC under-
went DKI examination twice using same sequences and parameter setting with 3.0 T Philips MR
scanner. Mean Diffusivity, (MD), Kurtosis Anisotropy (KA) maps were generated and measured.
MD and KA values were calculated and compared. The reproducibility of MD and KA was also eva-
luated. Results: MD and KA values of all patients during two examinations showed no significant
difference (P > 0.05), the reproducibility of the average MD and KA values of two examinations
was similar. Conclusion: DKI is feasible and reproducible for the diagnosis of RCC; the reproduci-
bility of the MD and KA values was good.
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JERBRYE Tk WEABHIETFARIIEL N B BE TR, Frf BE 172K DKIEEH (b value = 600
s/mm?), XttAHTET)E2RDKIZE R, FELFEIRE(Mean Diffusivity, MD), FI& [ 7 (Fractional
Anisotropy, FA), &% [ 5 (Kurtosis Anisotropy, KA), Mg SHMEXTTES M., XAt
KT L. S5 BE2RMEBHMD. KAERFHHLERLLAT¥ER(P > 0.05), FEKTESHEM
Blo 4518: DKIEARZHIE4UERFTITH, MD. KAKSHTER HELT.
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1. 5|

' 21 g (renal cell carcinoma, RCC) A& AR R G0 H LIS IR, BRI HABETRAR T B, F
HZ T RAER, I “ =BE” (&9 MpRAIH) I 2 SR HAL]. Rk, B2 0 M 1 S
Wi vHE i 2R R T U B R TG P R . HArH Mg A A s, W B . CT. MRI
A DA 4 MWL 5% B T TR A5 2 1 5O K R LR RS O, (B — S AR S R A L R sl R AE . AR R
TAFVABA R S 1 95 A8 DA R R/ DL Jigg (1) 2 2 W, ATHARAFAEAS /2 [2]0 DRI, dan e fi B YRt 110 6 31) ' s 2
FURB R, B RER B S I B AR AR, 2 H AT — M AT 1) . BESEIRY O B S B (diffusion
kurtosis imaging, DKDE 3 #r ik & % (diffusion tensor imaging, DTI)ZEAR, FA 5 kR H A7 &l ik
SRS SLRIEN FIE[3], BRTCENH THARGWH AL W5 ISR 1 [4]. AR
F DKI X2 Wi B 9 1 T AT M A el 8 2 Bt 5.

2. M5 7R
2.1. MIRFR

MH 2015 4 1 A % 2015 4 12 A REFiski2 1 RCC 1T DKI K dr. gINbrdE: fiH MR T4
AR MR DhRERBG R TR AT IZ W, F5E IS IR 22 Widbn dE I B B S48 B 280
PESG B AL S B 98 B AR SRR (1 B s VR TCRRAS R . FERRARE: I2WTE AT S B 2
Frites VHIEAFERRRGE . RZRMB AT N LIHE S I 3L 48 f], 5583 30 i, 2o 18 i, e
41~76 %, “F3(55.8 + 8.3)%; IR I 33 ] &G NENG IR, 25 BB E GIHA MR, 56 EEFHE
s, REHEZEEAEAME, AR @ ARG IR RS0, FEREEER. K5
I HTHE PR 5K o
2.2. MR $34#

JiTAs ' Y4 Philips 3.0 T MR 34 A A, SR br kIO AR B 26 B 1 vl 2k bl o 2 i) o
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756145 : DKI F41: 1) DKI #%)], TR =3000 ms, TE =90 ms, b value = 600 s/mm2, Diffusion directions
15; 2) HHEEE TIWI & T2WI F51), FLEF(FOV) 380 x 380, %EFF 320 x 320, B4l 1; 3) kruEfEHs
DWI % DTI /%1, #LEF(FOV) 380 x 380, Z%if4 180 x 180, ik 2, /2% 20, 4 1 kK5 A]
B 1 FEAT S 2 IEaH, PTA I MR BUR LA RN A B R4, BRI (A1 3525 20 min.

2.3. BuERAE

£ ViewForumR6.1V5 T{Euli# it Functool AbBREF AT J5 AL BE, 527K E(mean diffusivity, MD).
Vg % % 1) 534 (Kurtosis anisotropy, KA)YPA R, 43 5l E B4 ROI (B 4% 10 mm)i) MD, KA {i, &> ROI
HATME 3 KGR IR M RR AR BE X)), B I1E

2.4. RITEL

BRIV A% HE JeCiE sty S anioe . S byt o0k A0 R B, Kib. #
BIRBUE Z R, PBS ¥t 4 UGN 3% H,0, FHLIT I A0 lE, OB 15 738t —$Hi 4CHEER,
PBS ¥t 4 Wn —HI=iRIFE 30 o8, “EILBCRIL(DAB) YL, TR E NI . 45 S i A B R
B AU [ o

25. GIHFESH

SKFH SPSS19.0 Gt =dft, XL HTRTE 2 ¥k DKI EESH(MD, KAKIZESR, A HECRE “ 5
o+ REE” FKox, P<0.05 INNERES Y E X,

3. &R

AW 5% 48 5] RCC HIATRIJG 2 ¥k DKI F4(b = 600 s'mm?), 73 MD. KA 1B EL i L4 it 2 2
S (P > 0.05), FIEMIATEEMHMLUGEE 1). BN FEERE SR AL IR BRI . B i
BER IS, AT 2 R B (1) 80% [5], 4Tk, ASCIRELN 48 Bl RCC 34 v 3L Sk R Jes A5 B 440 i
e, o BRSO 26 1, B RHANAE 22 B, HILRBAESE . o DKI AT IS R 4 A O TR e B
1~K 10.

Kl 1~ 5: 55, 65 %, A'EEMAME. K 1~K 3, KN T1EKL MD. KA IREUNER: K4, &
5, HE J+tf % TUNEL 8 oA 7 Ja 40 i 3 2 @ WA AL R, 220008, RRVECR. DR, #%/h,
BTG URGY, HEFI RS E S R AR

6~/ 10: %, 57 %, ABEIREMME. K6~ 8, N T1H85 % MD. KA SREUEEE; K9,
10, HE %t TUNEL TG SR 3 2 AR FE M50, Pk 25107 MRKWE IR & 4y
AR = g, A BVEA IR, bW, SR AR AR R, SRR B AR LI

4. g
P HOIAL % (diffusion weighted imaging, DWINAI DTI Bifg A 4 32 N T IR, e 8 i
ADC. FA &2k N H T2 Wi & 2G50, BUVE R, BONE S B G EoAREE: T =i

Table 1. Comparison of MD and KA in RCC
# 1 BEE DKI EEBSHMLE

DKI 2% RCC (3 1 k) RCC (3 2 1K) 1l P Y
MD 713+1.19 6.68 % 1.02 -0.36 2.37
KA 2494028 2.894041 ~0.65 4.02
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Figure 1. T1-GDPA
F 1. T1 3838

Figure 2. Mean diffusivity
El 2. MD

Figure 3. Kurtosis anisotropy
B 3. KA

Figure 4. Hematoxylin eosin
[ 4. HE (x400)
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Figure 5. Terminal-deoxynucleotidyl transferase
mediated nick end labeling
[ 5. TUNEL (x400)

Figure 6. T1-GDPA
B 6. T1 158

Figure 7. Mean diffusivity
E 7. MD

Figure 8. Kurtosis anisotropy
& 8. KA
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Figure 9. Hematoxylin eosin
9. HE (x400)

» 4 - N\ ‘ " . .
§ Perle - s 0P 5
Figure 10. Terminal- deoxynucleotidyl transferase

mediated nick end labeling
10. TUNEL (x400)

AR R HATIB S, JoK T B R F M A2 RE B, (R3S B A 4Uh 4> T 45 0 e B 24 O OW3R 88, K
ST BOFAENE S A, DG, ERAR A SRR AN B B IR B A SE M R AE PR AR AL, 1T DK
I FH 0 B B AL R S T A N K AR R A R, SRR RE A A I &7 2, W R BOK 731
Cim: GOEI =R G

DKI 2T DT AR FIEfd, Sflis A4 HE B 0 A K T4 B —Flosh iR R g 751,
B DT R, DKI A DRV I B EE S, BAA EEIIEIRE X[7]. DKI £4#5E b
B, HRY 8 S 2 L E MY B (apparent diffusivity) 2% 3114 1 (apparent kurtosis) ] XU %7 2
BEAT o IR EUF, DKI 8 i =45 HOK & (5 [F T4 40 DTI)ECS DUy =414 25 5K & (4th-order 3D
kurtosis tensor) &4t i /K 73 F 4 B 2 BRI FR . 1% B (e B — AN TR ANIAE, SRR SR T4 8
R85 BRAR 1 52 IR e o A 3 B RS B B RN, R AEZK 3 47 BIOSZ BRA FE DA ST B AN 38 s M [8]

H A DKI N T FRRR AR 78820, Rosenkrantz [958 DK FEASK i 51 i 1 & 45 9 (0071 5 1F 72
R S AM R IR AL M B ARIREGE SACA AL A L,k kg B AR TR Hmn e o AR
AU (DK) 38 W do iy 0 B s 78 S 0 A0 s R RV AR DL S VAR B o A R FE T T, 58 SR
ADC AL, DKI R T 5w iUt .

DKI IS8 £ 24 MD. FA. KA {H%5[10]. MD J& =ANIRECE T M- FIME, HER T 5% m 5 Rk
FISEIE, SO T 20 AR B SR EOKSE AT R B f7 . MD Bk, HIN TS H KR £, Ko TRk
FEEEHAE . FA RIKS T & MR BN IREOKE RG], BEEM 0 2] 1; FA (N 0 A&
TS EEE, NMEES, FAEAN IRRZEE& R, NEET, FA i RIS m 571k
R — NS5 KA EREFFERE LT FA, TGN MEmES . KA 5 FA RIS E 1)
ELBIoE R KA ATUAE, (HAZUKIGIEE AR . KA /N R RSt 1% 1 R PR Bl 25 4L 45 Mk
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BN, KA K. 520 KA R ZRA N BUREE . 2> 7 Ia BR . AR e i sh sl sl . 214
SERIR SO AT ME R B R LA [11], AT MDL KA IS 2 IR LB A it 2 5, W)
B PEARL, RN PN S W e AL R TORIIR B ) BT S AR AR A AR . TR BRI AR A S
JIHARETATH, AT LU 97 R WA B PG 4 4 2 B0 AT BRI
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