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[Abstract] Objective: To study the MRI characteristics of breast cancer,and to analyze the clinical value and their pit-
falls of MR techniques in the diagnosis of breast cancer. Methods: Thirty-eight patients with breast cancer were examined
with plain MRI,diffuse weighted imaging (DW), dynamic contrast-enhanced MRI and ' H-MRS before surgery. The MR
characteristics of breast cancer were retrospectively reviewed, and to analyze the clinical value of various breast MR imaging
techniques and their pitfalls. Results; Most of the breast cancers showed iso-or hypo- intensity on T;-weighted images and
fat-suppressed T,-weighted images. And the lesions appeared as marked hyper- intensity on DWI (b value=0). The higher
the b value,the lower the signal intensity on DWI. With irregular shape,spiculated margin,rim enhancement,early contrast
enhancement (Z==70% ) ,signal intensity time curve (type [| or [[[) were taken as diagnostic criteria for breast cancer, the
diagnostic sensitivity were as follows:65% .67. 5% .80%.95% .95% respectively. On ! H-MRS, marked increase of the
peak value of choline containing compounds and higher Cho/Cr ratio appeared in most of the breast cancers. The sensitivity
of breast cancer diagnosis based on increased peak value of choline-containing compounds was 73. 3%. Conclusion: There
were characteristic morphological and dynamic contrast enhanced features of breast cancer. DWI and ' H-MRS provided im-
portant adjunct diagnostic information, yet there were overlapping in the MRI features of benign and malignant breast le-
sions. MRI showed no obvious preponderance in the diagnosis of breast ductal carcinoma in situ.

[Key words] Magnetic resonance imaging; Diffusing weighted imaging; Magnetic resonance spectroscopy; Breast

neoplasms

FUBRER RO W WRDSYEM M 2 — B k2 MM ERFER AR .

TR B B R M52 H A R W] 3 . B ol s
MREFE

A FLIRAMRERY & s ZORIRFL T AR B W £ i K8
P SR L M e R AT AR T E M AH W AT T 2 R e AL
FUIR R 3 %%f‘i‘ﬁﬂ%ﬁ#ﬁf?w?ﬂ*ﬁﬂﬁkﬂﬂ 2L A
AR B S . AEELG G T IR MRTFH,
P EOINAL A% (diffusion-weighted imaging, DWI) . 3}
253188 (dynamic contrast enhanced MRI, DCE-MRI)
N T w5 L PE I 3 (proton MR spectroscopy,' H-
MRS) H AR, 51 L 6 19 MRT 3% B, 43 A il IR

1EZ B G:250021 PR, IR IE

TEE B A ok (1956 —), 5,10
LA BBW TR,

'?ﬁf%ﬁﬁ?{)ﬂf
FRARE N L BRI, 2

20 TR BIAIESE 1 38 1] (I 40 AN kD FLARIE £
F AR 20~73 B P 41,6 ¥, HhRIENE S
B 26 B (28 A kb B R /N g 8 ] S A T AL
92 ) REAE I 1 R G RO 1B A e R
AP 4 28 FL IR MRI P399 HOMm B85 3 245 3 5
' H-MRS f# .
% F Siemens Magnetom Sonata Maestro Class 1. 5T
R G SRR AL U R B 471 L 2 L R BBUART B
XU L AR B A8 2 T FL IR ZR BN i g R b il 3l



1132 TR 2E SR 2007 4F 11 H58 22 555 11 ] Radiol Practice, Nov 2007, Vol 22,No. 11

MRI - 49 B e e Ik & g Ak # I i SE
T, WL B 34, TR 9020 ms, TE 67 ms, TI 150 ms,
RIS ] 227 s5 PRH /N Bk = 4R g T, WI fF
F| k& WTTE 494 . TR 11 ms, TE 4. 76 ms, )28 2. 0 mm,
A4 [A] 88 s,

DWT. i T 5 8 % F- T 81 3% )i & Cecho-planar
imaging , EPD# AR, TR 2900 ms, TE 84 ms, 39 3 i} 8]
68 s, b fH 43 HIHL 0,500 A1 1000 s/mm’ , 47 #% kL I
FE WAL IR FE TR AL 22 v X IB A B %R X (region of in-
terest, ROD .l & 3 Y BOH - 248, 2% i DX T AN /)
F 2 mm?, B b {H N 0 1 1000 s/mm’ +13& ADC {H.,

DCE-MRI: PR /I #1300k = 4t 3l 25 801% IS IR
T,WI, TR 4. 42 ms,TE 1.49 ms,)Z2/E 1. 2 mm,EE
A 6 U YA ] 60 s, 55— KA FE 20 s, H]
Fi % E ) (GA-DTPA) , 2 T 15 # Bk 1 5, 7 &
0.1 mmol/kg, B 3AF 8] 6 minl9 s, 7F Leonardo T.
VEul 47 R J5 A 38 8% i i 3 ) 2% 43 . 3F 5 ROT
S B R (T 2G5 2 min) , JF 4 1 B R {5 S R
el R R T Rl N NI T R NI TTA S
T, WI 4.

"H-MRS: % F LK 2 ) 15 (single voxel spectros-
copy s SVS) K & J7 i, 523 B % 43 #7 ¥ (point re-
solved spectroscopy, PRESS) # 17 # #& 1) R %, TR
1500 ms,TE 135 ms, Bi%E M 90°, RE WL 192, T
B} [E] 4 min 54 s,' H-MRS % £ 3| f) (¥ & Leonardo
TAERE A 4T f5 Ab 3, 2 A2 n A ) A I

(choline, Cho) F1 L8 (Creatine,Cr) ,
g R

MRI F-49:97. 5% (39/40) FL 9 4k T, WI 2
LRSS 575% (30/40) ik JE G T, WI 5 %5 sl %
{55.,5% (2/40) W& E 55 ,5% (2/40) 4N EA
A5 55 b .

40 A~ FL R kb AT DW-MRI K &L 78 b {5l 0
IF g Ak S I S A S, B b B 45 S 5 B AR IR R
(B 1, £ b fH R 0 F 1000 s/mm® B, 95 &k 14 F 2
ADC {5 0. 96 X10 *mm® /s, 95 % 0] {Z [X. [i] 7 (0. 81 ~
1.09) X 10 *mm?*/s; LA 1. 01 X 10 mm?*/s YE ~ FL IR
SR AL ADC B I FH(E 12 W UKl 62, 5%
(25/40) ,

e MRI. D67. 5% (27/40) %5 kAT U, & %1 4F
(El 2a.b) , LLE FIAE A Ay 12 W L IR g ) A o o B0 B2
K 67.5% ., @65% (26/40) kT ARA LN (] 3a),
5% (2/40) i kE Ry Aok o RAJE SRS B4 Sy 12 Wi 2L
JI S8 B A v L B R 65 %0, QAN ATSRIL LT 95 %
(38/40) ikl . @D75% (30/40) 5kt LA IE s 1k . H LA
BRI BRI (K 2a.b) . DLIRIESRALAE N2 T 3L
PRI B AR U BURRBE 8000 . @ FL MR o °F- 35 L 0T 3 0 o
126,91 % 51,67 % , Hr i % 122. 13 % 5 L) . 354 9
R>100 0 R B 34k (28 4~), 70 % ~100 % A Hh B i
(10 A <7020 R BESRAL (2 4> 5 T L DL R0 38 5
=70 N8 W 7L IR g A BURE 95 6 . © % Bt

1 ZEAM®FFHE. & DWI(b=0s/mm’) Fm A FEF & 2IeHEA L b) DWI (b=500 s/mm’) 7 # k15 5 5% & ok [
f&; ¢ DWI (b=1000 s/mm®) Fm1t1Z 5 R A PR PP RS FEFMRAAL; ) ADCATHEENRRKE T .5 AEM
BaREw., B2 FERIFERE. O WERAHBFST WIFTANITELRETRFFTRETR, EXHBRAL, DL TL@EK
LR D) BRABRAYARTREZ TEAM AL TRLRER; o HEA-EFRAET I LB RZNMA,



T 2F SR 2007 4F 11 H 28 22 %55 11 ] Radiol Practice, Nov 2007, Vol 22,No. 11 1133

-5 S E A bt 44y o 3 8. 1 B TE S A WA
I R] PN 1 5 5 3 R 1 s 11 AL, R GE 25 )5 2 min
P SRAR G - 78BS 3R A P S B G2 )5 2~4 min
W25 4 min DU NEUDESHRESERE - F R
AKAF- AL, R S AL 5 L 26 B 5 1 v LS A5 S o
ik, A4U 6 52. 5% (21/40) ) kL 5 1] [8]-15 5 58
BEE Ay i 2o 11 0 (& 3b) .42, 5% (17/40) Jy [l B
(P& 20> 5 DAL A9 LTI 280 iy 2 4 O 12 W L AR 8 14 A o L
B 95 %,

"H-MRS B34 31 4~ (31/40) 5 4k 300 & 7 &
i) Cho W (18 3¢) . F 3. 10~3. 26 ppm 4, £ F Cho
W 11y H B2 DT L g 1) BB R 77. 5263 Cho/Cr FF
& E¥{E N 3.84+1. 70,

AU 2 B4 R A AE MRT R 328 T, WI &2
WA 5, T, WI 32 45 slilg & (5 5 I 34 5 ml BT 1Y
For R Ak (B da) BS54 50 i 8] (5 5550 B 7 49 e
R TR, R B T Mgk £k (| 4b) ;' H-MRS
N9 kb UL B Tt & B Cho B, fH I 3% M S R OK
(& 40) s W FEPERRAR

Wi

L FLBdE MRT S 3155 1

FEFLIRF31 T W R A2 22 3 B0 45 sl Al A
T AR TOWT W B kR IR . AR I IR
T, WL LR 2 R B S R 55 . 5 kA TR

Mean
1438

2P ) FLIORS IR (R {5 5 B 15 5 W B AR )L (H
55 28 2 JRIR A5 5 e AR IR A AR AL R S AR

2. FLBE DWI R i

DWT J& H i M — i W52 1% 14 K 43 F 30U iz 3l 1)
RS T5 i  REME R I 5 4L 81 & K I 8 B S
SR AR BEAE BRI ROAE o DA B ST IR IE S T LR
PR AS | RE R 28 FOE 8 R AR =& ADC {E R T =
HESAGHFE L., DWISHFL IR B %P2 R
BB B B AIG (64. 0%0) , ¢ 55 B 5 i (96. 720D fH DWI
25 8] 23 HE T3 A 1) PRI 0 ks AS T3 g . A
HBFSE v Bl 1 DWI 2 W 3L IR 98 8088 ALl
62.5% o UL, 5 Z00KE B B MRI -4 | sh 8 S i 1 4 5
DWI A W H

3. 7L IR Bl 75 3 ik 2 B0 K AN 1 50 BT

S48 5 A1 LG 75 12 W R S a2 W v B R
B, FLAR MRI P Ja BR A i B i 3 B4R 46 8 &
BN GRARFAE o AN F0 000 5 A0 AR 20 5 19 5 78 UG Sy ST
FRAE R PR R AT fE o 8490 ~91 %, HIE ik 53
i g6 Vo TR 5 CBH PR 0 84 %60 5 SR 1T it 2 L A0 oy
TEFFASH WL AL 16 Y0 1 B . JE (5 07 1 19 o 45
HH S 5 A Fr Jd B e e, B 0 R 3k 59 %6 . R
TR AL P A /NG R AT LA BAE B R S AR (AN £F 4k
BEPEZLIRSD b, T DAAE G A R A E S . iR R
AR3E F 5K R A A I R . L — 2 5 M
78 1) 2% AL 5 PN TN 38 57 8 Ak R P S SR AR Y 4

Series

;;;;;;;

Serles

B3 AMREABFERENL,.FSABRBE. 0 RIWRAH FST WL T AT ERAMLMNE FF R, 2

FARF: ) -5 EAT WL ZN2; o 'H-MRSF 3.10 ppm & ZH FH 49 Cho s .Cribns 3, [ 4

HLEE

RALE . a) BEAMB FSTIWITELSLEREFEAFT QO FTRFFRALEGH:; D) a5 RET S LB X E

I#; o "H-MRS 75 & X8 2 & 49 Cho %,



1134 TR 2E SR 2007 4F 11 H58 22 555 11 ] Radiol Practice, Nov 2007, Vol 22,No. 11

B o A 2H L IR 9 s 91 LA RS B0 L B AL L 3R E 5
b L30T 8 R =70 Y6 A0 11 Y s I 7R il % R 2 Tk AL
i 9 s o 5 FL AR 43 B Ry 652667, 5%6.80%.95%
195 % 5 1ok SCEkS Y RGBS AR — 8, ik SRk
Je Ul AR T 12 W2 AR A B B . Y
K FH /IS 6 400 B R0 2 RS, LA AR A9 55 43 BE O ) R PE AR
BRI

T 2 1199 728 DX A B ()15 5 58 B /T 4 LU il 2R, 2%
R DX e P A R B B AE YW s WA R . %
I 742 R i Ak A BH S 9 AL 2R A 0 A L AE A B ) B ]
FS R e b 4R b BE VS M M PR — SRR AR R
B, DX 43 H il 2 28 R0 R AH N B s Ak B A, dn SR AE R
Hf ROT Fif 55 18 5, 58 4k it 2208 A 38 K A8 4k HiRe =
PESLEAK

P T R o A8 T P g AR 0 s R PR A R o R
B o AU EE X5 722 13 3l 77 27 FF 2L AT PR B AR 2
AN B AR RE T 7Yl 2 HE B 2L AR o 25 5 U I 1
GERLY AR DL R =70 Vo VR A2 W LR g 1Y
PR BURFE R 9500 . TG . SIS ¥HM . 51k
N T R B s A8 AN RS B2 R T . e B s A B
(] R 25 1 3l ) 2745 5 HOR A B[] 29 2 5% LU 300 5 s
2 min B{HE D,

A 2 LR T A e e ke R I U A T )
AEAT Y A R AL T BN , 5 AT 25 5 o
FEREAHEC R . A MR R IE TR 3Lk 4 7E MRI B
2RI R B EAT I 10 B A5 R R A ks 2
e S/ R I R A NS o = 1 74 N U = Y 7SR
Pl 52 BUAS T P 508 S — M 3R B R AN R R S 15 5
{EXT S AR BOBCR /N 19 5 Ak DA 388 A TR ME » AN B 38 i
L AR GO VP A% P 5 728 Y BR R T 4 AR 8RR
(24%6~8520)" A4l 2 o iy st 1] -15 5 58k B fih £k LA
I A9y A w] WL 1 R4k L 28 35 53 A vl g i 722 Jag PR
TREN MENARIHFLZ EN/NFESIER I
JIR L 20 AE A AT SRR R L 5843 = At A9k mT LR
Ziie MR s AL L B (A] {5 5 5m B A 2R 2 1 A, sb A KR
IR KR B TE 25 22 AE_E R T . IR SCHRE R 3E AN TR
8 B (1)1 5 5 88 iy 2 43 700 5 e A D 6 i s B 43 R AF
TERA DGR . BRI 580 01 50 38 /0 o A A7 3 7 TG 1Y) 4 A

A FLIR I W 4 B

FLAR H-MRS 2 & 421N Cho % & . Cho
SHAR P 0 3 i S e 1 LR b R 4 M ) AR K R

FEIES 5 MRS XY IRe . AR E Y
H937 B Cho 76 1E 8 4143 vk B2 341K Cho % 3 T 85
e 48 6 845 48 o i 4 0 bR T e g 4 i
B e DI SR 40 L 3 284 A5 S50 200 L 46 58 Jon P R R A is
B, Cho & it Bl =2 T8 5 [ RE o RV b s 5 76 J 10
PR K, Cho i T Fhs . Aglrh 40 S FLAR
ekt H-MRS BoR A 31 AN H I & I+ & 19 Cho
W, Cho/Cr F+& .

T 34 51 B J MRS K 25 fie SEAS 1) 225K L R
et JRE O A8 R S 4 S S5 N S 38 S PE B R ), A5 U AT
T Gk 2. FLIR AL SUE A K R IR R K
g3 HOESRAAR R R I R OE R B AR R L E
T A 2= RS Y A7 i S U EE S, I B AL ARk R
A B BRI A B 5 MRS A9 7K 410 1 B g 5 90 1) A 52
A T A R I 7K W R B U 0 T MR . R o A R B A
AN IUE] BE R H-MRS 454 2% 80 X A A Y 545 2
R RS A 102 3l e A S Y 3R A

275 ik
[1] ok, g A , v filie » 5. MR 97 8O AR 5 % 500 2L IR L% 28 5
AR ST L) ). AU 2% 2% 75, 2005, 39(5) :497-500.

[2] Kuhl CK,Klaschik S,Mielcarek P, et al. Do T;-weighted Pulse Se-
quences Help with the Differential Diagnosis of Enhancing Lesions
in Dynamic Breast MRI[J]. ] Magn Reson Imaging,1999,9(2):
187-196.

[3] Nunes LW, Schnall MD, Orel SG. Update of Breast MR Imaging
Architectural Interpretation Model[ J]. Radiology,2001,219(2)
484-494.

[4] Schnall MD,Blume J,Bluemke DA, et al. Diagnostic Architectural
and Dynamic Features at Breast MR Imaging: Multicenter Study
[J]. Radiology,2006,238(1) ; 42-53.

[5] Kuhl CK,Schild HH,Morakkabati N. Dynamic Bilateral Contrast-
enhanced MR Imaging of the Breast: Trade-off between Spatial
and Temporal Resolution[]]. Radiology.2005,236(3) :789-800.

[6] Lee CH. Problem Solving MR Imaging of the Breast[]]. Radiol
Clin North Am,2004,42(5):919-934.

L7] WAemR R0, ot 6. ZLIR PR 10 G 3L 4R BB A A LT ). B AR
HFA5,2003,13 (5):315-317.

[8] Neubauer H,Li M, Kuehne-Heid R, et al. High Grade and Non-
high Grade Ductal Carcinoma in Situ on Dynamic MR Mammogra-
phy: Characteristic Findings for Signal Increase and Morphological
Pattern of Enhancement[]]. Br J Radiol,2003,76(901) :3-12.

(9] B, 28 thig, T4 «. 2. MR S 57 3 1% 75 7L AR i e 57 F oh i
WA B AR TR R ST L], AT 2 2% 35, 2006, 40(3) - 281-
284.

Clc AR H 11:2007-09-28)



