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Diagnostic Value of Diffusion Weighted Imaging for Breast Lesions at 3.0T MR

ZHAO Shuang-quan, CHENG Guan-xun, YIN Liang,et al., Southern Medical University Affiliated Hospital of Shenzhen Baoan.

[Abstract] Objective To analyze the diagnostic value of diffusion weighted imaging (DWI) to differentiate the benign and
malignant breast lesions, and optimize the b-value at 3.0T-MR. Methods MRI-DWI examination with different b
values of 0, 400, 700, 850 and 1000 s/mm? were applied to fifty-five cases of breast lesions which proved by biopsy or
surgical pathology. Image quality score and apparent diffusion coefficient(ADC) values were compared among benign
lesions, malignant lesions, normal glandular tissue and glandular tissue around the lesions using different b values.
Results The difference of the image quality score was statistically significant(p<0.01) among the b-value 400, 700,
850 s/mm?, but not between 850 and 1000 s/mm?(p>0.05). ADC values showed significant difference between breast
benign lesions and malignant lesions, and among the glandular tissues around the lesions in different b value (P<0.01),
but ADC values demonstrated no difference in the normal glandular tissue far away from the lesions (P>0.05). The
diagnostic sensitivity, specificity, positive predictive value, negative predictive value and accuracy were higher than
others when ADC was 1.24x10*mm?¥s following b value 0, 850s/mm?. Conclusion The best b-value may be 0,850s/
mm? in breast DWT at 3.0T. ADC value will contribute to distinguishing benign and malignant breast lesions. The
ADC value of the glandular tissue around lesion may be very important in differentiating benign and malignant breast
lesions.

[Key words] Magnetic Resonance; Diffusion Weighted Image; Breast Disease

WEALYRY HOMA %S (MR diffusion weighted ATZ 43, BRUTFLIEDWI LG I & B bE 3L FE 2
imaging, MR-DWI) FJH 48 MIAMBIK 73 ¥ HIAm BiE 8 HOFLIR R PEIR AR 1 S 2 W {8
KA KGR, I ADCAHE K el 2H 2R 1) 45 44 5 40 it 2%
B, TR N T NARVE 2 5 AL AL A o MRAE FL R % 1 #BEEHE
ARSI T AR B Y, BEAFLIRDWI BT 2 5 T
1.5T MR, 3.0T MR-DWIf&id B bfEIIER . 2 Wi 1.1 BFUER 20124F07 H ~20134F10 H I 4
AT REA BT 1. 5TMRT ™™ o ACHFSTR I3, OTHEEIAMR 2 0 A 0 /3 T Ao BIIE 52 1 4 FL IR o 1 3 55

HEEA Rus, F, B$EoWEL, TEENF, T BHR TG AHCTAMRIS .
WA R A



JOURNAL OF RARE AND UNCOMMON DISEASES, JUN. 2015,Vol.22, No.3, Total No.110 23

B, TFE26~75%, VHj(46+11) %, HAUEMRAL
2001, AUFEERETE S 2440, AT Pk K S R
a2, FENIRAE2E, RN R
WAZ 260, FLFRLTAE IR 2245, FLIFMR N 14, g
LB, ESRRE LG, RAEIR PR 1. AT
2, RATFR. BT ERIT I

1.2 B’ EHFY  Siemens Magnetom Verio
3. OTHE B MR A, 408 36 FL AR & FH AH 428 5 25 1
bl . SkA RN, AUFL B AR R I T 2k Bl AL
W o BRI IR RL (EPT) $ RAT REWIDWT 5%
TR9600ms, TES2ms, JJ54.0mm, JZA#H0. Smm, 15T
350mm X 120mm, AFFFE192X66, bEHEL0. 400. 700,
850, 1000s/mm’, JEFEEHAIY, FHThEATHIRK
1Fo

1.3 BBMIT AR RN, |
247 FLIE W AR 12 W 22 50 T IR e AF T 1S R P A
Siemens syngoK L AN AL FEAT WG 34T o

1.4 SRR EUESE  DVIRGEEGIEN
L~4%5r: 12, BB, KB M™E, #il
SR BRANE, BEARH T2k 20 %, B
2. BGARTE WL W, e & S LR R T
GREEE— M, RIS A RS 2 ICiE A 3
SR, BBREGEW, RDE, RARTES G
WORRFF GRS 4, EIMBIEW, JoE Sy

MR, AR TEAS MG R AR . E R
I 5F Eh e 75 L (Contrast noise ratio, CNR) Sz #H 4R
ADCAH : Z MG s 4 s i kb, BOW & W s de K2
T, JEOGERX (ROT) B B S ME 7 22 (R B &
K, WEFFRE AL SROE R A X Ja, Wl HEDWT ]
WIEAT T RS (STi) » ok Jo] [ 1E 55 FLAR L 2R B A LIk
H=AROT, WIEAF TR, THE IS (STex) ,
SRIGIEFEA R 21, ROTE TRLRIEFRI T Wi &
M7 ety seal, ETS S E{E SR, TR
B (STws) o CNR=(STysk—STis) / (STaps) o A TAE L
A4 K0, 400, 0, 700, 0,850, 0, 1000 ADCK. 5
I 58 CNRISFROT S HY 75 925 AH [7) 0 2 93 kL ADCAEL, 7543 93l
LE I b T T FL M IR A s [0 22 P ke 2 8 A7 1
PRAR =B A B HXROT, Ak Ab I EE ADCAE 3K 5 HF- 23
fH.

1.5 S CRHISPSS 13, 0%k A, &%t
FHT t K0, THEB TR, P<<0. 054 25
EENE S-S

2 & R
2.1 AFEbEDWIE G MR 4R WKL

bAE FH400 1850/ mm™iZ ¥ B i sy, DWT K44 3 W i &
VEAS WA, 1Mib=1000s/mm I, 34 K& 4 {H 1 %

#£1 ARbEAMDWIRBEEKREFFE (n=55)

bfEi(s/mm?) 14} 243 34 4453
400 45 8 1 1
700 15 30 8 2
850 3 5 13 34
1000 5 8 17 25

2 ARAFDERNFRIBXBXADCHELE (n=55)

biti(s/mm?) ADCHE (x*sX10”°mm?®/s)
R EEREE TR R EEREE Tt REERER EAEIREE W
JE Bl J& BB g A NG LS NG LS
0—400 1.71%£0.35 1.14%0.45 2.02%0.39 1.49%0.51 2.12%£0.31 2.03%£0.48
0-700 1.58%+0.31 1.07x£0.44 1.95%0.34 1.34%0.50 2.01x0.35 1.93%0.51
0—850 1.51+£0.33 1.03%+0.42 1.92+0.23 1.30%+0.52 1.95%+0.41 1.89%0.55
0—1000 1.49%£0.30 0.97£0.37 1.84+0.28 1.28%+0.45 1.90%£0.33 1.86%£0.49
R3 ZbfaFLREEFHEBHMERE (n=55)
bffi(s/mm’) ADCH{A(mm*/s)  HUEH%  #HHE%  BHHEHNEY  HEFHNES W EHRE%
0—400 1.37X107 71.5 76.3 75.7 78.9 75.1
0-700 1.29% 107 75.7 81.4 78.8 82.3 83.2
0—850 1.24%107 87.9 90.5 89.8 91.6 90.3
0—1000 1.16xX107 87.9 87.9 85.7 86.6 86.9




24 £ fe

4

20154E6 F %229 55 3 1 B0

Bb=850s/mm’INf 45 FTIg /D, 143 Fe 243 {H 1) $ s A5 1
Ble 4iih45 5 B 7rb=400s/mm’, b=700s/mm’ 5b=850s/
mm*. b=1000s/mm"Z [A]DWT &£ it & 43 4 it 2% 2 =+
(X*=165. 8, p=<<0.01) , Tfib=850s/mm’5b=1000s/mm’
IFDWT B 5 B 54 e i 2% % 57 (X°=3. 099, p=>>0. 05)
(Kl1-6. E7-10),

2.2 AFEbEDWIEIHCNRE R  b=400. 700,
850, 1000 s/mm I K 44 CNRSS 5] 41198, 18 £85. 23,
161.894+74. 61, 137.57+60.12. 102.60+57. 59,
vk 4 R W on A W 2 S (F=31. 87, p=<<0. 01),,
PO B S b=400. 700, 850s/mm’lf, CNRY
b=1000s /mm" i 7 & 35 7 53, 1ff §if = Fb e M CNR G &
E

2.3 HbfH NILIRA R B OSHR X ADCIE &5 R L 3%
2. FHAEDLIE K, [F]— SR X A 5l 41 2L ADCAE I
WA, AR RIDE I RIADCE 22 S E S i 2 X (p>
0.05) o AH[FIAART, ARk H0 X 95 A2 5L 41 ZAADCAH
2R G L (p<0.05) o PIRELLEL, B

AR AR L R A2 S [ IR AR L ZA I ADC AR 22
16.96, p<<0.01),

A B E g A L (F=40. 16,

8 iy B o i gy

BE1-6 IS T LR 4F 4858, B 1-4RK 40400, 700, 850, 1000s/mmMDWIE 4 E L, EAEETFH0HH1. 2. 4. 3. ESTbL0, 850s/

975 745 328 28 3857 18 i R A 20 2R IR ADC A 22 S e il
2 N (F=1. 47, p>0.05). (1-6. 11)

2.4 A[Eb{ERTADCKT F, BB R 2R 2 W (B LU 3%
H - DAL IS S A 955 A8 ADCARE 95% 7] 435 X ) fy - BRAE g
B A M T L0 9 7 (= B A 0 8 L S8 1
A7) o FLIRB M AZADCEIEL 43 5] A9 1. 37X 10 “mm”/ s
1.29X 10 ’mm’/s+ 1.24X 10 ’mm’/s. 1. 16X 10 ‘mm’/
So 75 R H BRI RN R 0 AR R U L R B
PETRIAE  BHPETIINE RS B IE A 2 L33 . b=850s/
mm’iF, ADCHI{E A 1. 24 X 10 "mm’/s, B & T HEAR(E
A Ry, AHPURPDE ) 22 RGeS X (p
>0.05) .

FHOIMABUSAZ (DWT) J2& H 15— JC O S B g 44
Y BT A U7k, P B b 1R B R
FiEERER, 1.5T MRILIRDWIK: A b Eyu Bl £ 7
500~1000s/mm’Z [, 3.0T MRFLEEDWI B4 I & B b
EEFA BT 1. 5T, HurA bR JLAS 3. 0T 3

4 ) ()

m’ B ADCE, ik B [ k3% R IE S BRARADCAEL A1 9 1. 600 197, 2.03x 10" m’/s. E6HTIVIERE, W4 B miww, B8k,

B7-12 A5 E &R 545, ET-10/KK HbE400. 700, 850, 1000s/mm’BfDVI R4 E %, IR EIES 28 A1, 2. 4. 3,

E 117700,

850s/ma’BHADCHE , %k, kB Bl . 9 dh 3% B AL I8 B ARADCAE 20 B 4 0. 98, 1,34, 1.92x 107mm?/s., E124TIWIEEE S, M B mEm, vt

fE, AGAE, FRILAH BRI KA.



JOURNAL OF RARE AND UNCOMMON DISEASES, JUN. 2015,Vol.22, No.3, Total No.110 25

BRFRE 25 A 3. BognerZE ™3\ Jyb{i #50s/mm’
A1850s,/mm” I ADCAEL X 3L A BL 38545 4% 1) %6 53 ot A3 A0y
i, SRS RS ) B A (40, 750s/mn’,
EXELE AN B AEDAE 12008 /mn’

AW LR Z b (5540, 400, 700, 850
J21000s/mm”) FEATHESE AL, bAE F400s/mm’[1]850s/
mm” R AT NN, R Ok R, b {E 1000/
mm’ B, G b 850s/mm I AT T R B, i
W13, OTHik I 4R DWL e A5 Isf 3 B b v b B T it o
B . AWFRIREEAT TR FIb L CNRI &, 4k
J5 45 3 5 7Rb=400. 700, 850s/mm’I, CNREBAL T
1000s/mm”s 4% 1R VE > L ONRSE ik sy, 2%
N A =850s/mm’ I B 4% fe i, ANE A fAIE 1B 45 40
B R IE T, i H B TR AR ONRB R R 4. 5
NI BRI, AT IURRDWI AR N, BRm ks
Gb, FANERRRLE T EE, AW T W
SRS AR R, AR AT TS AR AL E, DWIH]
BB TEE B AL, TR E 2 )G, R R
[

DWT A% INF, 975 ek (1 B 306 8 A2 300 o A 00 4 P 4k
I T 1A 132 3 52 P55 A5 Sk 0T, 38 ik ADCAE K J 1w
KAy IS BN HRE, §HUR AL ZUE 5 2ok, ADC
fHm, §HUS A ZUE 5 =W, ADCIEAR . FLARMS
AFIADCIHE 5 A 2 450 55 4N i 2% BEAR OC, 41 LBk
S, AR T, ADCAHBRAR, DR M4 e 5 s L IR
ADCAH. FH A 21 125k S P A < R A8 OE 3 1 U
AWFFC R RBEAE bE I, A — R X ADCAE &
B, ANEIDAEI, B AR ADCAE I A% T R PR
A5, HPetersss ST BAAIR, RRA T IR BE
PR AE, ADCIE FEb(EAN [T A2 4, (HADCH) %5 5112 W
B I A ZOE . AN 2 Y i s
TIX U, (S LR R AR (R ADC s A K PR
B2 MHLESERIFA . K. PEHAADCIEE
Fl4r k1. 49~1. 67X 10 “mm’/s. 0.91~1.22X 10
/s, RGEEAR S5 I FEADCHE M 1. 01~1. 61 X
10’ mm’/s

AHFIE % B AED A0, 850s /mm° I, R, W%
PG ASADCAE Y 43 5 A 1. 18~1. 84X 10 *mm’/s
0.59~1.45X10 "mm*/s, R EPERAZADCIL A — & 1
o AWFTT I ANETUR KL B AT T 08, K
I LS 9 A ] B AR A4 2 2R (B ADCAE 25 7+ B G vh 27 =
X, B AR B R AR ADCAE B AR T R AR,
TR S PE 98 A 328 1 35847 1 IR AR A ADCE I TE W B

Fedto IR IR FUMCG AL AL F AR
SE RV TE, AR KFEAR B HE 2D 5. ASHlE
TR Ib=850s/mm’ I GHUREFE . K5 SFIE L BT I A

B, 28T, 9%, 90. 5% 90. 3%, i BIDWIZ Wi L iR
R AR (M RURR S L Rr e S e ME R R 3 A, LA
PO R W SEADCAE WM, 6 VP FL I R 1 i AR
A EEME,

M2, 3.0T MRILJEDWIEEMT, biEH850s/mm”
G TR S U, ST . R ERR IR
1o ADCAE AT Bl T % FUMR RS A, (H P 2 (1]
AR S RGN AL 8 [ R ARADCE N 2 5%, A
AT e R S LR RSB AR 1) o — AR E S 4L

&0k

(1] B2, 4508RA, 1 SCIRAE. FLIRE FHEEXER 5 MR X LLF
TN FPHIALE, 2008, 15(4)12-15.

[2] Brand o A C, Lehman C D, Partridge S C. Breast magnetic
resonance imaging: diffusion—-weighted imaging[J].Magnetic
resonance imaging clinics of North America, 2013, 21(2): 321-
336.

[3] Jribe X, MABEARS, it o, FUBRIM I SEAR 2 M RO
SRHIBETEIAR B FE(T]. 5D Pz s, 2013, 20(4).48-50.

[4] Pereira F P A, Martins G, Carvalhaes de Oliveira R V. Diffusion
magnetic resonance imaging of the breast[J].Magnetic resonance
imaging clinics of North America,2011, 19(1): 95-110.

[5] Matsuoka A, Minato M, Harada M, et al. Comparison of 3.0- and
1.5-tesla diffusion-weighted imaging in the visibility of breast
cancer|J].Radiat Med, 2008,26(1):15-20.

[6] Bogner W, Guber S, Pinker K, et al. Diffusion—-weighted
MR for differentiation of breast lesions at 3.0T: how
does selection of diffusion protocols affect diagnosis?[J].
Radiology,2009,253(2):341-351.

(7] 5K T AR, 0545 FLIR BB A8 19 3. 0TRE L R 47 1k
IMA G S 50112 W Kb EAL AL )] 0 e B~ T AL A
75,2012,18(3):219-223.

[8] XK, BT 3. 0TREIIRY B BUS R TEFUNR KB L 4
SRS A ] E CTFIMRIZE 35,2009, 7(4):18-21.

[9] Peters NHGM, Vincken KL, van den Bosch MAA]J, et al.
Quantitative diffusion weighted imaging for differentiation of
benign and malignant breast lesions: The influence of the choice
of b—values[J].Journal of Magnetic Resonance Imaging, 2010,
31(5): 1100-1105.

[10]5K##, PRV, LT, 5 RN HRBTEFL IR 2 2 W
(9IS PR LT T B 2 AR 200, 2010,18(6):485-491.
[11]Marini C, lacconi C, Giannelli M, et al. Quantitative diffusion—
weighted MR imaging in the differential diagnosis of breast

lesion[J].European radiology, 2007,17(10):2646-2655.

[ WA EHHI] 2015-05-28



