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The value of the diffusion kurtosis imaging in differential diagnosis of benign and malignant breast lesions WANG Ying-ying.
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[Abstract] Objective: To investigate the value of diffusion kurtosis imaging (DKD in the differential diagnosis of be-
nign and malignant breast lesions. Methods: A retrospective analysis of 45 cases with 53 breast lesions confirmed by biopsy
or operation and pathology were reviewed,including 31 benign lesions and 22 malignant lesions. All patients underwent rou-
tine MRI scan and DKI scan with a 3. 0T GE 750 unit. All parameters were measured at the workstation,including the mean
kurtosis (MK) ,axial kurtosis (AK) and radial kurtosis (RK) of malignant lesions and benign lesions. Mann-whitney U test
was used to compare the parameters between malignant lesions and benign lesions. Receiver operating characteristic (ROC)
were used to compare the diagnostic capability of the MK, AK and RK. Results: The values of MK, AK and RK in malignant
lesions were higher than those in benign lesions and there was significant statistical difference in MK, AK and RK values
between the malignant lesions and benign lesions (P<C0. 001). The areas under the ROC curve (AUC) of MK, AK, RK
were 0. 886,0.930,0. 881, respectively. Using the 0. 4590,0. 7250,0. 3430 as the cutoff of the evalution of benign and malig-
5 %0.87.1%,66. 7% re-
spectively. Conclusion: The parameters (MK, AK and RK) derived from the diffusion kurtosis imaging (DKD) could be help-

nant lesions respectively, the sensitivity was 95. 6% ,86. 4% ,90. 9% and the specificity was 64.

ful for differentiation between benign and malignant breast lesions.

[Key words] Breast neoplasms; Diffusion kurtosis imaging; Diagnosis,differential; Magnetic resonance imaging

2 1  Radiol Practice.Feb 2017, Vol 32,No. 2 135

FLNRIEE 7 BT A L P R IR 1 30 00, ™ B UMY B
bk SO . R RS IR YT R B LR
FE AR AE R OB . MRI A A PR TG B 1 % % 1 4K

A AU | 75 FL A A o EAG R O R
BOIMAL % 12 (diffusion weighted imaging, DWD) , fE %

BT 7 O T QNI 1 07/ N e ) RN o
’lj(/ﬁ',m A DWI L RE Sz WK 43 797 HURE J1 i ek A2
TOHED RE H A ) S RN O . T RK B RUIR (diffu-
sion tensor imaging, DTD i 7 6 P~ AE Lk H 1)
T M BCUR R BE Y R4S N o 1 EORE

YEH BRI 450052 FBMN KB IN K 255 — B I B i 36 R
EEE: £}_£<19897>,ﬁ,?ﬂ@é%‘)\.@ﬁiﬁﬁii.i%%)\
FAL R AL R 2 W TAE .
iﬁiﬁH’E% 9K}<}< E-mail; L200812@163. com

3 I} Eﬂﬁfn‘u\v,\f?LHﬁE‘w@ﬁ”’“ﬂ@%%’]*ﬁ*ﬁ?
X, BRI . DWILDTI AR 35 LK 4y 74 #i 2

O3 AR O B A B AE A UK o T LA A iﬂfxﬁﬁ
Mg X #EATY B BHHEE b m b M
(>>1000 s/mm?) i, 7K 73 5 1Y 47 WO 52 A= Wy 20 252 o

SEA Y RZ A A HOR o3 A i B s 3T oA BT HUE S

TR R AR AR HOE X B o B R (diffusion kur-
tosis imaging, DKD Ay 42 H #x #b T E iR A 2, DKI
VE R Al W AR AR S 20 B S W i AR R I A
oK s CL A R B SRR 4 - LA A AR RS AR 25 4
22500 WA BT A I A L IE R DR AR L DR R
TR AF T A AR R e A S T A D T B
AT R . A SCHE AER DT DK R TE 2L IR



136 TR 2E SR 2017 4F 2 HEE 32 555 2] Radiol Practice,Feb 2017, Vol 32, No. 2

BT g 74 5 5112 W b B 1L
M#E I %

L — ek

WAEARRBE 2015 4F 9 H —2016 4F 1 H 2k HLIE 5¢
f 45 1 FLAR B P A2 S8 R I DS RE . 45 iR E
PRtk A0 18~60 2, 1y (42.3+12.6) %, 3t
Krth 53 A kb Hob B AR 31 A (23 i) 27 4E iR
I 23 A FLIRIRN 3 A PR AR EFLIR R 4 A
BPBE 1A MR EE 22 AN (22 B - R R i 2R
TP 18 A48 W AFIR IV 2 > ORI 1
A VIR ERERE R AE T

NABRHE : QR AT 1R ARAT AR ALy 5050 )
W QR AT T 2 ]l AT TR 5050 0 2R 75 B ff g 2L 25
R QA g i T Bz s h i .

2. MRT K A5 J5 %

* M GE Discovery 750 3. 0T 5 & MRI 9
A0, FURR L 8 18 A 2R Bl . BB BB L, UEL A
IR BT T A NN,

W MR 4 A7 1 24947 MRISEH . 34l
JP 4 K 2 K. O B b T e s RS B W T WL AL B
32 em X 32 em, FH B 512 X512, TR 640 ms, TE /)
{B . J2)E 4 mm, JZBEE 1 mm, 05 KEL 1 @8 il i A5
7 400t PR3 5 e [l e T, WL AL 32 em X 32 em, A B
512X512,TR 2587 ms, TE 85 ms,/ZJ& 4 mm, )2 [A]ff
1 mm . JRICE 25 O b (H DWLL R A SR B0k A i
SETE R 3 A . b A =800 s/mm?® , LEF 32 cm X 32 cm s
SEE 256 X256, TR 5600 ms, TE f/IMHE, JZJE 4 mm,
JZ B EE 1 mm, BRI 6.

DKI:b {E & 0.500,1000, 1500, 2000, 2500 s/mm’ ,
M 32 em X 32 em, #H [ 512X 512, TR 4025 ms, TE
H/ME S 2R 4 mm, JZ A 1 mm R R EL 2. A b
(B HBCRURRE B2 3 0t n 19 5 1 850 15 A 43 i [a) 4
10 min 48 s,

MRI g s 14 R £ GE A R i H
iR % BUBLAR P 4] (Vibrant) , 35 5 #1, #L¥F 36 cm X
36 cm, HiffE 512 X512, TR 3.9 ms, TE 1. 7 ms, 2%
1.4 mm, Z M BE 0. X kK & G&-DTPA, 7| &
0. 2 mmol/ kg, & A1 3 4ig % HI i 5 10 55 2 28 i i ik
PL1.5~2.0 mL/s U A PR A TSR B 10~
20 mL A= FEER K o4 . WG HT e — IR AL Al
P50 A JE A 58 R A T S DA o o T R A AR i 2 L O F
TEVEZY G 25 s JEATHE am 34t . e 2L 4 5 .

3. K& Ak B

U 56 WUR - DK JFLG 804 18 2 GE Advan-
tage Windows 4. 5 J5 4b ¥ T £ ¥4, % A Function

Tools B A J5 Ak 21 43 571 15 3] DK AH 3¢ 2 8K - F- 2y i
J¥ (mean kurtosis, MK) & . %l [[] & & (axial kurtosis,
AK) [ J2 4% [ ¥ (radial kurtosis, RK) &,

TE 5 Ak B W I 0 3 BUER S R X (ROD J- 1 42 9 AL
KSR, T RS IR X R 2 20 ~
140 mm?® . % ROI # MK, AK, RK {4 4 5 i & 3
WAREBCEYME . i 2 2 F 9k KU EBFR R AR
e 2 W] 5] R s I e ik i — B L

4. geits ot

K HI SPSS 21 Geit 4t #4748 3t 2 73t BT A $ s
Y1l z£s R, XA Mann-Whitney U B 14 5 ke
WA SHAE LN R PEA 4 8] i 25 7. P<<0. 05 1AH
A it 2 22 7. Ll 2 50 2l 8 5 1E R
(ROO) & 58 M 26 F 1 AR (AUC) L #iL 48 Je K 29 %%
FEEC( PR B = TURE + R 7 — D i % 28Uk
R W ) SUE PR 25 2 8500 LI RO R 8 1Y 12 Wy

RUHE .
& R

A5 ) LA B R A8 3L & B 53 AN kb, BT A R
JE¥ 2 TF R B R BRI 52, R AR B KRl 20 ~
95 mm, ¥4 30. 3 mm. 45 15525 K5 15 B B IE DL
K12,

L. DKI £ Z 51 L4

FLIR A5 A2 (19 MK, AKRK {8 3 5 T R ¥R
AL ESHUE 2 SR G L (P ¥ <C0. 05,
D,

#1 ARRSHEEN DKIASHELR
Bk ALY Zi# P
MK 1A 0.403840. 1354 0.663140.1957 —4.757 <C0.001

AK AL 0.570940.1341 0.9032+0.2415 —5.299 <C0.001
RK 44 0.298340.1231 0.5251+0.1716 —4.694 <C0.001

E: MK/A AK /A . RK G394 R /2 RNF .,

2. ROC #2453 #7

DAY BRE5 R Ry 4 25 ) MK RK, AK ) ROC
Mk (& 35l MKLAK RK B #1281 L (AUC)
A3 R 0. 886, 0. 930, 0. 8815 B PE A 43 i N
0.4590,0. 7250,0. 3430 ; Jx K 29 B 485043 7 H 0. 601,
0.735.0. 576 ; U 40 51l 95. 6% .86. 4% .90. 9% ;
BB BIh 64.5 %0.87.1% .66. 7% (K 2).

%2 MK,AK.RK fi# ROC 4% 2

Yy _ REY  RAH KAE HAA
PECOAUC wre mEm COH b
MK 0. 886 0.4590 0. 601 95.6 64.5
AK 0.930 0.7250 0.735 86. 4 87.1
RK 0. 881 0. 3430 0.576 90. 9 66. 7




TSz 2017 45 2 A% 32 %45 2 ] Radiol Practice,Feb 2017, Vol 32, No. 2 137

-

o

L. DKT 45 2 857 % 50 LR BB A2 vh i 0 (.

DKI &7 DWI [ 56 atk 1 2R F 6] — 28 28 1 ik op 7
FIFFEIAY R Z b AA . R Z5 M b E. X T2
Y2, % H KB A LA b R
2000 s/mm’, H FE /T E 34~ b H., AP b Hix
} 2500 s/mm? LB 5 4> b E L BESRAE 3. 0T fE LR A%
1% R G5 5 AR AT L 5 b4, DK 4™ 15006 B2 it i
(77 10 22702k 15 A4S AR SCIOE 15 AN T7 1

MK J& DKI e LR S 80 2 0 B e fir A Oy
T b P57 B30 5 S S B 2 A 45 g A2 2 R T 4 s 5 2
WY Bz R EE A JC N R B4 . MK B R/
T ROT Py 2 2045 ¥ 1) 02 2% A 2 e e 45 #) e O 2%
IKAFFHHOZ IR 3 MK (AR, g 4141 I
WAL LU 22 S0 R A M A 2 22 R I S 1) R I
P A R R, ) MK K, AR SCES
587 L S AR 19 MK {H (0. 6631 40. 1957) B &
B F R AE (0. 4038 +£0. 1354) i % 2 5 H A 43t

& ot ©) :
Bl %.25% A4 %KB. 0 4@ TIWIHEFREE
PR BT b) #hE MIP B R 5% X F8 TG o
MK B ,MK 14 % 0. 346; d) RK B ,RK {4 0. 267; ¢) AK A,
AK LA 0.495; ) B THEBFH A @BL L. FHrF &2
#E(HE 2 & ,X200),

Y 2L Mt 2 e e R 2 21 25 ) 5 e A EE R ) JBC O A
FE A EREER., R4S Van 5 A
DKI #8 0] i€ 57 988 43 9% 1 45 SR — 3. B i 23 e Joa 9d
MK {H BT ) 15 5096 1o 5 0Pk g 0] iy, 2 2 285
PR A 2

AK JE 48 W BE Y BRI K B e R 3 AR Ak
H FE R S8 R . AK 1K
AN Tl Dy e K Gy O BRI AR AK
AR BB IZ 1) L 2 BRAR B iKY . AR SCEE R R
2L AR 1 AK {E(0. 903240, 2415) B B &5 F B
PEJEAE (0. 570940, 1341 , YL E IS S48 7 1] |, B
B IK T4 O PR AR B 3 R AR 1

RK J& 45 5 B T A 1E 8 55 K 09 A AE 5% & J7 1] 14 °F-
Py 0 AR L R T e ) A T BT A O I 0 0 B A
B RN T 07 ) B2 R R . AR S0
BRI LR 8 1 RK B (0. 525140, 1716) &
FRAPERFRAR (0. 298340, 1231, i Z £ F HA G2
B X (P<C0.001),

2. LWRLEE 5T
AR ROC 2k 3 MK, AK,RK {8 7£ %1,

FHKER, WHOI &, a) %
[ @ T, WI 3 3% 7 9% 4 9 2 3% 1L

‘ .k %2EUB; b #E

l).t(‘)“ 02 0.4 0.6 0.8 1.0 MIP Eq‘ﬁb%‘;{éﬁ%ﬁﬁ%’ C)
R et T @ MK B ,MK 15 % 1.33; d) RK

BL,RKAE1.1;0) AK B, AK/EA 1.65; DA TREB F5% L8 A mieH T4l mieix 254 AR (HE % &, X200,

3 MK.RK.AK %55 5Lig B &M% X 49 ROC %,



138 TR S 2017 4F 2 A4S 32 %5 2 ) Radiol Practice,Feb 2017, Vol 32, No. 2

i B AL S R B 2 T ALRE L A5 R kB A XS T MK
A RK AK ] 7 2L 5 BB 78 1 e 5 (87. 100)
B H R A48 500, 735) Fl AUCC0. 93) ik . ik
SEEIN R AK O FLR RO A 0 S0 R B m 2
3. AR5
AR R ZAL : OFEH KA b &,
PR AT W L2 T R S AT 0 22 000 1k RE 6 322 vy 15 R 1L
(5 SE E )7 41) 5 @ DKT T 1) 459 4 ] 18] A0 4, HL 225K 8
B R BMAL 2 By 58 A OR AN 3, DA TR BIR ) Gl PR
M.
Jig B2 DK HOR BES B 52 3t S W 3 4 P4 3E & B 70
A 7K 53 54 B AR FU IR RGP 72 7Y 45 512
AT X B FLIR DKI #F 55 45 40 F %91 25 B
B L PRSI EATS A 15 30— IR SE RN 58 35 L (H AR
BE A TS IR 72 % o 32 5 AR RT3 8 T 1l R )
P D 2 257 0 355 G 4 S8 R AR
B2k
(1] TR REB AT, 5. FLIR I Pk 28 MRI g 28350 5 97
A AR I 12 W 07 ¥k B 4R 0 [T ). 52 AR ST 2 2 75, 2014, 30
(10):1657-1660.
(2] S5, HA0JE S840 8 55 SR MO AU 15 % 50 FL AR R M 03 22 1
WAEVIHEL) ], ARt 2 28 46, 2001, 35(2) :132-135.
(3] ELZE Y am ki 55 O R R A 1 S ) LR R
Jif g8 19 40032 (L LT . P A0 24 235, 2014, 48(3) 1 180-183.
[4] Hui ES,Cheung MM, Qi L, et al. Towards better MR character-
ization of neural tissues using directional diffusion kurtosis analy-

sis[ J]. Neurimage,2008,42(1) ;122-134.

(5]

(6]

(7]

(8]

L9l

[10]

[11]

[12]

[13]

[14]

Wu D, Li G,Zhang J,et al. Characterization of breast tumors using
diffusion kurtosis imaging ( DKI) [J]. PloS one, 2014, 9 (11):
el13240.
Jenson JH,Helpern JA,Ramani A,et al. Diffusional kurtosis ima-
ging; the quantification of non-gaussian water diffusion by means
of magnetic resonance imaging[ ] ]. Magn Reson Med, 2005, 53
(6):1432-1440.
SRtk ST 5K K BF L S5 AE SE S ) B MR 4 B0 BE AR
L), AR 2 2% 35,2014 ,48(6) 443447,
Van Cauter S, Veraart J,Sijbers J,et al. Gliomas: diffusion kurto-
sis MR imaging in grading[ J]. Radiology.2012,263(2) :492-501.
Wang JJ,Lin WY, Lu CS,et al. Parkinson disease:diagnostic utili-
ty of diffusion kurtosis imaging[ J]. Radiology,2011,261(1):210-
217.
b R R T R AR SRR R A T B B g A g
U R AE I H B IR RS b i w0 B BT LT L At o sk
2016,31(10):908-913.
KRS EIFE, WS O B AR TR K BT N R Y
g L) . O 2% 52 R . 2014, 29(4) £ 382-386.
Rosenkrantz AB, Prabhu V, Sigmund EE, et al. Utility of diffu-
sional kurtosis imaging as a marker of adverse pathologic out-
comes among prostate cancer active surveillance candidates un-
dergoing radical prostatectomy[J]. AJR,2013,201(4) :840-846.
Sun K, Chen X, Chai W, et al. Breast cancer: diffusion kurtosis
MR imaging-diagnostic accuracy and correlation with clinical-
pathologic factors[ J]. Radiology,2015,277(1) :46-55.
Nogueira L, Brandio S, Matos E, et al. Application of the diffu-
sion kurtosis model for the study of breast lesions[J]. Eur Radi-
ology,2014,24(6):1197-1203.

(e hs H 9 :2016-05-27 &1l H 1 :2016-11-18)



