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Comparing diffusion kurtosis imaging and diffusion tensor imaging in the evaluation of peripheral nerve
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[Abstract] Objective: To investigate the value of diffusion kurtosis imaging (DKI) and diffusion
tensor imaging (DTI) in the evaluation of peripheral nerve crush injury in rabbits.Methods: A total of
27 healthy New Zealand white rabbits were selected and the right hind limb was selected as the injured
side to establish a sciatic nerve injury model,in which sciatic nerve injury was performed after surgical
exposure. The left side was the sham surgical side,as the nerve only exposed by operation. The changes
of limb function were evaluated by DTI and DKI scanning at the time points of before injury and 1
day,3 days,1 week,2 weeks,4 weeks, 6 weeks and 8 weeks after injury, respectively. At each time
point,2 rabbits were randomly selected from the injured sciatic nerves for pathological examination.
Results: The mean kurtosis (MK) value of DKI parameters decreased significantly on the 1st day after
injury and fluctuated at a low level,but gradually increased from the 2nd to the 8th week. The differ-
ences of MK value between the injured side and the sham side were statistically significant in all time
points (P<C0.05).The score of anisotropy (FADKI) decreased to the lowest point one day after inju-
ry,while a sustained increase was maintained over three to eight weeks,and FA values at each time
point were statistically significant (all P<C0.005).Radial kurtosis (RK) was only significantly differ-
ent at 6 weeks (P =0.018). There was no significant difference in axial kurtosis (AK) at all time
points (P >>0.05).In DTI parameters, the variation trend of FADTI was consistent with the FADKI in
DKI,and the differences at each time point were statistically significant (all P <C0.001), while the
difference in ADC value was statistically significant only at week 8 (P =0.038).Conclusion: DKI can be
used to evaluate peripheral nerve crush injury, but it may not provide additional value in the assess-
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ment of acute peripheral nerve injury compared with DTTI.

[Key words] Rabbits; Peripheral nerve injuries; Magnetic resonance imaging

P BE % (diffusion kurtosis imaging s DKI)
EAEGY Hsk & 1% (diffusion tensor imaging, DTI)
FOAR BB FEAR T HT T R e 21 2N A s 3 4 A K o
PrEE sl . BT DKI €% & B F ik il 4 R 5
HAETR > i B 28 22 58 5 Th B B e A DTT 4 it
BOME B 0 H Al DK PEAG &8 R #h 28 4 45 1)
FRAREIR A . 5 DT ARG DK G 7 76 DFAl J4 [
2 2 Ve IR SR AL A AME BB R R B . AAESY
fifi ] DKT K2 DT X G A48 7l 28 5% 1 15 488 B9 R AT M 00
LASYI I DK A7 J& Bl i 22 458 05 DA 109 0 47 4k J2x Lo
P TE DA o] L o 22005 72 ) 4

MHEFE

1. AR ST

e IS PRI 2 KA 27 RO RAE L5
PR MRS R E 1.8~2.3 kg, #EIRHALIE
VIR - 2 B o 55 3 %0 N6 T2 Lb 22 4 RR e, 6
B B A B . SCI0 S IBUAE I M A O K R B v
JBEB T K A B0 10 29 2 em, BPESY BB Sk LS
Je UL B RIS LT B, 28 B Al i i 22, RIS UL 1) it
DAY IR T J SRR o B I I A A A R A R b 8 O g
I F ] e B I AR A B R 22 30 s, DL B8 AT A0 AR
EARB W, RG22 %AV 0, R BiTiRF
AR DL IR 75 =X 28 68 A Pl 28 0 T 3 TR T I 4 4
HA,
2. MIRT 14 Kl

KA F 7 3.0T MR #L (Achieva. Philips) K& %
LHZE, 40 T AR L K3 K.1.2.4.6.8 J1T
MRI $H#., $F$#F 5. T, WI/SPAIR: TR 3000 ms.,
TE 66 ms,NSA 2,/2E 2 mm, REMHEM 172 X137, 5H
A FE 528 X 528, FOV 120 X 120, DKI J¥3%1: TR
1129 ms, TE 111 ms, JZ)E/ZHE .2 mm/0 mm,b
f (0,750,1500) s/mm”, ¥ H % % J7 7] medium (15
F D ,FOV 120 mm X 120 mm, & 4 5 Ff 80 X 79, {k&
# 1.4X1.4mm, DTIF%: TR 1092 ms, TE 106 ms,
SRR/ EEIE .2 mm/0 mm,b ff (0,1000) s/mm®, F
FEHE M 80X 79, K% 1.4 mm X 1.4 mm . 3" Bl 4 B 77 17
medium,FOV 120 mm X120 mm,

DKI K& DTI FE 1% J5 &b #2 R FH IMAge/enGINE
Beta V2.0.3(Vusion Tech, Hefei,China.)H 2 %A &
5 1) 5 AG P = U By R — 505 26 950 00 ok 22 T 3 ) ik
MR X (ROD AT H48 1 1 (D L8R5 % ROT & il 31
5 TF A #oh 22 A7 0 . MIRT B85 49 #7 % H A8 4% i
] 5 A SE B RE AY 11 Rt 15 7 .

3. R LR A

T4 ]S BE AL B 2 e, {8 A o R et
S AL FE T S ) R A HO M B S e i B
e R R U0 1 S A W WL R] R A B L R R LU
AR R B 5 B A e — B ST BB T 4 %0
T R 2% op Y v T 11 52 L 196 DU SR AR R R T E L R B 2R
7K . Epon812 3 48 M4 i fu 31 . LKB- [T %4 4 # 1] F #L
VIR R i, BB Y) B, B 50nm, &[S IR

7, By

' 2

o

1 DTI & DKI 2 & # # 7 &
2 ROl # % & & B, a) T.WL
¥ SPAIR; b) DTI B (b = 1000 s/
mm’; ¢) FADKI # % B ; d) ADC
B:oMK B, #l% ROl 9% E 5
A WZATRBE R (). BRY
N b ISmm? . A B B R F

2,



160 TS 2022 4F 2 4 37 %4 2 ] Radiol Practice,Feb 2022, Vol 37,No.2

Gl IR A R 9 R Y (4 5 L Hitachi H-600 HL i 3%
B,

4. Gt e

THE R L 8 bR 22 (2 £ 5) o A
SPSS 19.0 Git A HAT G /b, SR 2 &
ORI B R 5 22 43 M 5 ¥ 3 W 540 00 5 %k R
45 S DT & DKI 2%k, P<<0.05 N 22 51H 4
-9

&g R

L A E &40 )5 5 W MRI R 3

G BB EG G 1 K. T, WI/SPAIR J¥31 &
TN A B P2 T G P 2R T A LT B BE L 2
K JE Bl B AL 2R K B 53 K~ 1 TRt 05 B 22 v ik hn 2
155 F— 253w L 1 PR i 28 S BB A A 2K b Ry
SEAEAE s BTG 2 J] A 4 b Bk 3 2 A5 5 4 v i
FHMcsE . MOi)E 4~8 JA B Be i &IB 38 5 5 B
P KM IEAN IR, T RM A E B 1R,
T, W {55 i 1 5 4 48 A ) B R 1 9, ) Bl 8k 4 41
YRR BIE 3 K~2 A S B4 E . JE
R LUV K I AR 3R S FL 5 25 B[] X FE A o 22
SR WS (2.,

2. M E RSB G DTI ) DKI 4 250l 25 1k

DTI B8 5% 1 K, 400 FADTI F &=
AR 33 K ~8 JH 4 Bf [H] £ FA HiZE 4 I, 2 8 JH

T e s & IR A FADTT E 58 F AR 22 5
H G248 L (P<<0.001) , WM ADC {8 T #1 40i )5 £
1 KRBT S, ZRIEGFE L., BOmE 3 X —
55 6 JA ADC (B IZ W AR, 55 8 81 i A T 5 R T ARl
%3 K—5 8 Jil ADC HZ#iFEA%, 25 8 JAM M ADC
254 G258 X (P =0.038) , I i) 1522 F 1
it E L.

DKI S8 RJG 4 1 K405 0 S M F A ) pf 22
MK {E B W B 005 R A 22 0% il 3 1 TR 3, Bl 4
M5 18 FARM MK EEARFH 2 (P =0.022) .5 4
JA(P=0.018).%5 6 &I (P =0.016) &% 8 JH (P =
0.016) ZRA G it E L. MU FADKI i F#i i J5
51 RYJEA SRR, #1450 FADKI B T R iR B B
KFBFARM, 2257465 1H2#E L (P=0.001);3 X—
8 JERU FADKI {5 % # b Fh#a 5, DURF AR ) -7+
B, S a2 R YA RITYER (P =
0.001.0.004.0.000.,0.000,0.001.0.000), A RK {H
TESE 1 KW TR, HR 4 I a) 5 RK (3 shi K, 48
6 JA UMM 22 RK {8 22 5% A Se it 27 3 L (P =0.018),
XU AK B 358475 )5 45 B[] 5 22 55 3 Te e 1t 2 3 S (]
3.3 1~3),

3. ML Bk AR

E B 2 BB 45 4 57 R R S E AR R HE
B GEATFE A BAIEE 1 R UE 3 KA
THE A 225 S 00 5 A R 00V 2 B R U B R R A L L

2 RARAZHFEHITE T,WI/SPAIRGEZEF AT R A%, o B4 L E42E T, WI/SPAIR L&
AAHHAERZETH:DORGE 1| X, B4 K G LB AV 2455 MM, T 640 2 MK, B B 38 8K
BFRMAZFAHEM, ABRL Y FSE5H;03 R . BHMNAZETH AR ELKRSET S . M@ L%, A
BRARGETH S BFAMNAZETAS.AREF; D 12 A. RGNV Z2H5ETHAFTTAL . HEF
BRI, AR ZETHRHIORGRF RN LA ZETRTRABEN L BTEF; o2 A,
A5 ) A 22 By FRATAE IR L S R AP 2245 5 KRR B R D 4~8 B L 45 M AY 2R AR B R R 1E TR R
g) 6 J&, Hs AP Z AR —F R A D8 AL A ZE T —F K,



TS 22 S5k 2022 4F 2 A58 37 %% 2 ] Radiol Practice,Feb 2022, Vol 37,No.2

0.8

FApn

0.6 €16
('SE *
g 514
e
x
0.4 512
- B,
o= S HEA
- 1d 3d 1w 2w 4w 6w 8 ' ' '
pre Wosw 4w bw o oW pre 1d 3 1w 2w 4w 6w Bgy
FApk RK
0.8 3+
0.6 23
= &
0.4 14
-o— {5
-o- XfRR{m
0.2 , , r ; . Ruks o
pre 1d 3d 1w 2w 4w 6w @ pre 1d 3d 1w 2w 4w 6w s
& 3

ADC

-o- Hiffl
-o- XA

FADKI & ;) RK /E;DAK 18, P<C0.05," " P<C0.005,
%1 DKIZ#(FADKI 5 MK)Z #5058 F AWK B & A&

MK

161
MK
2.59
2.0 z
1.54
1.0
0.5 -o- fi{7 {0
-o- e
0.0 T T T
pre 1d 3d 1w 2w 4w 6w 8w
89
AK
2.5+

0.5

- il
o X

.pre 1d 3d

1w 2w

4w 6w 8@

A AP 2 AR 45 A B B DTT & DKI &8t 8] & A {8 £ 4 ;) FADTI4E; b) ADC 18; o) MK 1 ;d)

FApx MK
B I % A5 1%F A P A5 BF A P
(n=11) (n=11) (n=11) (n=11)
od 0.642+0.042 0.651+0.056 =>0.05 1.516+0.429 1.747+0.394 =>0.05
1d 0.297+0.050 0.375+0.045 0.001 0.82940.352 0.818+0.242 =>0.05
3d 0.328+0.071 0.43240.054 0.001 0.9354+0.369 1.1534+0.370 =>0.05
1w 0.360+0.078 0.452+0.054 0.004 0.84240.383 1.1414+0.536 =>0.05
2w 0.419-+0.049 0.552+0.087 <0.001 0.83640.345 1.2294+0.395 0.022
4w 0.48740.034 0.59540.033 <0.001 0.9984+0.317 1.467+0.514 0.018
6w 0.540+0.082 0.64140.040 0.001 1.1224+0.384 1.611+0.480 0.016
8w 0.53440.073 0.63540.027 <0.001 1.07040.283 1.39940.301 0.016
%2 DKIZH(RK 5 AK)ERGN 5 BFAMNLEHE LN LT
RK AK
B B A5 B F R P A4 B F A P
(n=11) (n=11) (n=11) (n=11)
od 1.7814+0.519 1.91240.520 =>0.05 1.3554+0.644 1.150+0.644 =>0.05
1d 1.09540.495 1.06040.341 =>0.05 1.27840.621 1.08740.637 =>0.05
3d 1.2924+0.586 1.6484+0.395 =>0.05 1.2724+0.741 1.1414+0.362 =>0.05
1w 1.20440.383 1.42440.748 =>0.05 1.0174+0.547 1.316+0.535 =>0.05
2w 1.198+0.287 1.5054+0.516 =>0.05 1.3724+0.397 1.220+0.472 =>0.05
4w 1.2284+0.516 1.600+0.514 =>0.05 1.469+0.559 1.2634+0.677 =>0.05
6w 1.3304+0.491 1.806+0.539 0.018 1.254+0.510 1.276+0.548 =>0.05
8w 1.269+0.389 1.456+0.415 =>0.05 1.31040.411 1.54640.551 =>0.05
%3 DTI#H(FADTI 5 ADO)E#RG M 5B F ANAE i ALK
FApn ADC
B A F 45 ) BF A P P45 ) BF A P
(n=11) (n=11) (n=11) (n=11)
0d 0.618+0.028 0.630+0.045 =>0.05 1098.5124+59.101 1159.576+52.411 =>0.05
1d 0.301+0.062 0.37440.072 <0.001 1571.694+282.575 1647.193+146.758 =>0.05
3d 0.316+0.066 0.43440.060 <0.001 1520.746+217.938 1456.042+142.231 =>0.05
1w 0.352+0.071 0.47140.058 <0.001 1360.7074237.742 1357.2024155.454 =>0.05
2w 0.391+0.046 0.54740.039 <0.001 1305.3154+98.265 1300.032+139.279 =>0.05
4w 0.435+0.039 0.59540.049 <0.001 1290.013+146.548 1200.005+103.508 =>0.05
6w 0.486+0.052 0.63340.054 <0.001 1241.266+166.100 1134.361+68.642 =>0.05
8w 0.489+0.058 0.62740.032 <0.001 1273.195+155.040 1127.688+61.390 0.038




162 B Sk 2022 4F 2 A 37 5 2 8] Radiol Practice,Feb 2022, Vol 37,No.2

KoAm 2 22 SRR b K 25 Ak o it T 4 5 DL i
B A, [] IR L & 1 W AT L A e €0 T E R I B
BT RS 1 TR 5 2 J L A RE R A5 R i e B
R PE AN R WO B 2 2z O T R R R S A
L /A ik e R 5 K TR i T L DL 2 B G A S R 2
BTG5 4 A RO 0 B A L T HE A0 N T 46 0 4R OF
LA 28 I o 2 RS 22 1) A A e R T b .t A
JEER 6 A LB T IS . B AR LA AT AR
BRI 5 R T AR R R SR R
L J KA R A RE AT A, R A 8 L R
JEE ARBTG5 B
PRI R K2 (4,

o

PG B AR R — A T AR SN K S TR R
B I — R BURR BOR R XE G DTT H R 1Y
P 5 kb 7u, O 4 218 SRR M S R MR R i
BT BRFT R W DK A DA 5 5 I A5 B0k L A
P i A L BT 2% T RO A v A R G R e L
DTI %75 2 B4 2057 B K& WO el 242 ; SR 10 B A 2
7E JE A 2 R goxt e gs b

A5 A543 0 AR TR A B2 i ADC (B 7E 45
B ]S JLF 3 TE g0 i 2% 3 30, U F R 58 F AR M) ik
14 7K i 5 28 4 AR Ak 7E 45 B ) L — 8. ARG
45K EiE DTI 62 DKI, H T8 FA (5 5 A3 241

A 2R 2 . FA EHIIEARJEH 1 KW AR =
FARAE 3 AT BE 2 h TR 22 N AR 4 A O BEEOR L il 22 ey 3
RN LI B oK i i RS B 28 7K o 14 HIOAS i S
R 5 3 K — 55 8 JA #il 45 Bt FA {He& 7t
7R o 3 — 7 THT AT BE 5 45 40 5 B R R 22 U Bt T 2
JiE ) 38 L LA R 98 AP 40 I T i ik B A 00 R 9 R L K B
IR A 5% 3 95— J5 1T 2 JA J 1 2 D9 28 3 8 0 Tl 2 ) 3%
AR T A T o 223 22 T B L DS ) A R e 22 G 18
S A A5 1 SR, FA (B T T . x5 H
ftb DT AL J& Bl 22453 475 ) SCHR v 7 4 22 1B A2 I FA
(EL AR T M 28 AR B FA TS — 3800,

MK E V- 354 HOE B2 O/ 5 % X J A
ML R AT LA K. GBI Ak o 2 i
JE W BB R ZIRNR o ARBEFEAR S5 55— K 4 i
LAR T AR MK W] T B 31X 5 700 pe 22 30 1 B 7
B K A 5 5 53 A i 2 4540 e A I O B
FEAE MK {1, e MK (T 46 18 i 47 - T
HaH AR 2 JH 5 45 I ] 5 R AR 22 5 A gt
SR X T RS 22 MU Bt T 440 B 38 5 AT i
MAREE S BB 245 R MER A % .
IS FA (A L MK 7E3FAG 8 Bl #2207 1 oK GE AL
T FAIX 5 2 i i — TS [l 22 i B e AL (S
RSP RGBSR AN, X A REE T MK X
T AT i HE B DX CAn R i 1 S S A R T
P i 22 I A2 i 22D 1) 465 R AR G 7 B 4 Ll MIKC A

f’*‘j

4 RAFAETEA G AN E RS E (X10000), a) EF R AR ZHMA LM T M ZERK,

WMEAHINEF ATFASHHGDBGES 1 R AR ZZRMMRGELIH AT kB EES,
NREAZBEL , ZBERMIR ;OB ER 3R WEMBEAZHR AREXEBORE DHGE R

1A 2R Ea%s . i L RKENE ML,

Hoth ik BREEEL; ORGES2A. LYy TEZTREMNE

BORABILY ZHEEMANZ DRGES 4R UKo Ak, TEMICIG & AV 2 IS AP 2 R LT X
EMIZ AR Y OB EH 6B R RE . RO FEMFETN I RN, K EHNAFMA %50
WRAYGEF 8 B AR BT A RESE A AT B AR S5 M B AR AR R,



TS 22 S5k 2022 4F 2 A58 37 %% 2 ] Radiol Practice,Feb 2022, Vol 37,No.2

JE Bl 28 1% 1o FH AT RE IR A 3

RK. AK B 43 5 52 1 i) F1 % 1w D ] 1 9 5F- 2
PO R P S ) A T P AT R 1 1) B AR
Wiy ez R E . GRS 1 R G0N S RTFAR
M RK B 34547 1 583 T B 33X U B A 2 05 1] B
IR AE = W sz PR B B A AR ] — s JR)
I 1] RK A 78 W W 22 5, 3 nl A2 By T4 05 0 5
A T A A0 ot 22 R FE ] L ) 0 8 BT Y K e BT 3
W 0I5 % T AR RK 8 2 W% 5, oo R
MR 5 ) G T b (H WG4 RK (8 2% A TS 2% 25 5
X AT RE R T RK B H A 8K 0 b o 22 BT B, 3
B RK B A R KM RE, X— w2 h T
e b VR HIE B B e X S BT A 5 —
7 AT R T AR Ak A 2 A S AN I A A7 B
5325 RN B ST

ARBFFE B AK {5754 I ) &5 0 R B i s ot 5
o B A7 TG I R G M L X e R R A5 A5 1) A G B
o AK fH 3RS LIRS — B, XRS5 E
FEl e rhAX R 2 I R S50 —E 2 R A6, T A
FEL Aol 28 A7 0 A 45 1l 28 D S ot 2 of IR Ao 22 90 B AE DY
() 22 J2 S5 A0 A 28, BRI T 30 B Tl 28 K gl O 1l 19 K 43
T 132 By, DT A A5 il ) B RO B R X R AR AT B 2
S ) Ty ARSI Oz IR KL DL E T
Fil o 22 30000 0 i 28 AN 2 A S R I B A AK (AR 1L

ARG — S R R . 1 5, ARRF 5T BT
J5 R B R S H R At DT 59 A AE 1) 8 (5 250 1
UK s A B A A Al /D S O i S B0 I A T RE A2 B
ZERUHONL (W5 ) 5 B e s ARS8 R EAT W8 — Bk 1Y
WA, WAES JG E— LW 5E vh 8 3 .

M2, DKI AJ T J& [ #2885 05 0 PP Al s FAL
MK 5 ] A8 Ry A7 T BBl o 28 5 16 05 i ol 22 483 05 s &=
(T8 bR s (HY Bk B 280 FA 0 T35 MK 76 4 9
by s BE 280, Bk DKIWREIRE DTI 280 5
DTI AH bt , DKT H A T K 4 s 4 B ] B K fig $2 43t 41 41
(0 AL S T DFA &) 181 e 22 20 PE 46493 5 1T, D'TT W] B
e PR I FH Fr) B 47 B 5

5% 30k

[1] Jensen JH,Helpern JA.MRI quantification of non-Gaussian water
diffusion by kurtosis analysis[J].NMR Biomed,2010,23(7) :698-
710.

[2] Spampinato MV,Chan C,Jensen JH,et al.Diffusional kurtosis im-

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

163

aging and motor outcome in acute ischemic stroke[ ] ].Am ] Neu-
roradiol ,2017,38(7) :1328-1334.
Yuan L,Sun M, Chen Y,et al. Non-Gaussian diffusion alterations
on diffusion kurtosis imaging in patients with early Alzheimer's
disease[J].Neurosci Lett,2016,616:11-18.
R DWIHORAE o iix i 28 28 5 b (4 1 1 B2 AT 50 3 o (0. 780 53
290 K,2018,33(2) :210-214.
A, Tk, 5 AR 55 DK ] 52 B Y 7 45 2% A8 2 Ak R 3 A% A (2
HAE A2 WA (L) 18U 27 95 8%, 2020, 35(8) :999-1004.
HERKH B A WK 5 DK Y DTT 8 AR X 42 B i 4 15 5 &
VAL BT FE (] 6 PR 7 44 35, 2014, 33(7) : 976-981.
ARl VR BRI % DKL 5 DT R Ak AS [ 36 47 20 il 4 3E 11
T S5 A AR AL B PR LT ] v el B2 2 3 S LA 1R 2k 7. 2018, 24 (4)
281-286.
T35 R F 0k A 55 MR P HOK R I PTG S Ak
BRI LT ], o [l B 225 AR B R . 2015, 31(8) 1 1150-1154.
PREZUE BB &, 157, S5 AL B A 2 & RO A AL MR 9 HOIK 4
50 B 3 BT b B4 8 TR ST 2013, 17 (41) 7278+
7283.
Wan Q,Wang S,Zhou J,et al. Evaluation of radiation-induced pe-
ripheral nerve injury in rabbits with MR neurography using dif-
fusion tensor imaging and T, measurements: correlation with
histological and functional changes[]J].] Magn Reson Imaging,
2016,43(6):1492-1499.
Sun C, Hou Z, Hong G,et al.In vivo evaluation of sciatic nerve
crush injury using diffusion tensor imaging: correlation with
nerve function and histology[J].] Comput Assist Tomogr,2014,
38(5):790-796.
Li X, Chen J, Hong G,et al.In vivo DTT longitudinal measure-
ments of acute sciatic nerve traction injury and the association
with pathological and functional changes[ ]J].Eur J Radiol, 2013,
82(11) :e707-714.
Takemura MY, Hori M, Yokoyama K., et al. Alterations of the
optic pathway between unilateral and bilateral optic nerve dam-
age in multiple sclerosis as revealed by the combined use of ad-
vanced diffusion kurtosis imaging and visual evoked potentials
[J].Magn Reson Imaging,2017,39:24-30.
Manzanera Esteve IV, Farinas AF,Pollins AC,et al.Probabilistic
assessment of nerve regeneration with diffusion MRI in rat mod-
els of peripheral nerve traumal J].Sci Rep,2019,9(1):19686.
Kelm ND, West KL, Carson RP, et al. Evaluation of diffusion
kurtosis imaging in ex vivo hypomyelinated mouse brains[ ] ].
Neuroimage,2016,124(Pt A) :612-626.
Glenn GR, Tabesh A, Jensen JH. A simple noise correction
scheme for diffusional kurtosis imaging[ J]. Magn Reson Ima-
ging,2015,33(1);124-133,

U H 11 :2021-04-13 & 181 H 1 .2021-07-29)



