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The value of quantitative parameters of dynamic-enhanced MRI and the sgnificance of the maximum
linearity slope ratio in the differential diagnosis of benign and malignant breast lesions OUYANG
Yi" , XIE Chuan-miao, WU Yao-pan, L Yan-chun, RUAN Chao-me, ZHENG Lie, PENG Kang-gang,
HE Hao-giang, CHEN Lin, ZHANG We -zhang. ) Department of Radiation Therapy, Cancer Center, Sun Yat-
sn Universty, Sate Key Laboratory of Oncdogy in South China, Guangzhou 510060, China

Abdract Objective To find the effective quantitative parameters for the differentiation o the
breast lesions using the post-processing o time-signal curve of 3D dynamic-enhanced MRI. M ethods
Thirty patients with 35 lesions underwent 3D dynamic-enhanced MRI and the time-signal curve was deduced.
The four quantitative parameters including Smax, PH, Sope and Slope® were analyzed in benign and
malignant lesons of the bread. Independent samples t test and rank sum test were used for the statigics
Results Seyenteen benign lesions and 18 mdignant lesions were included in this study. The Smax ( M) of
benign and mdignant lesions were 375. 2 and 158. 1, the 95% confidence intervas of Smax were 278. 2—
506. 0 and 160.5—374.8. The PH ( M) of benign and malignant lesions were 114. 4 and 87. 8, the 95%
confidence intervas of PH were 73. 7—196.5 and 71. 3—162.9. The Sope ( M) o benign and malignant
lesions were 22.3x 10" ° and 44. 0x 10 °, the 95% confidence intervals of Sope were 13.7x 10 °—
41.1x 10 ° and 46. 1x 10 °—81. 8 10 °. The Slope™( M) of benign and maignant lesons were 2. 6 and
11. 4, the 95% confidence intervals of Slope™ were 1. 9—3.4 and 9. 8—14. 5. There were no significant
differences on SImax and PH between benign and maignant lesions ( P >0. 05) . The significant differences
existed on Sogpe (P <0.01) and SIopeR (P <0.01) between benign and malignant lesions of the breast.
Conduson Sope® is a very effective parameter in the differential diagnosis of breast |esions.

Key words  Breast diseases; Magnetic resonance imagng; Image enhancement; Diagnosis,
differential

MR : MR

510060 ( T] C) ’ ’



- 570 2008 6 42 6 Chin J Radiol, June 2008, Vol.42, No.6
MRI  TIC : :
( Smax) ( PH) ROl TIC TIC Slmax
( Slope) ( Slope™) , ( Sbaseline) , Smax
4 PH = Smax-9 baseline Slope = ( S post-
Slpre) /( Sbasdinex time) Slope® = ( Slpog;-Spre;) /
( Sipost,-Slpre;,)
Slpost
; pre
2004 5 2005 3 ; f ; n
MR ; SImax
30 , : 26 67 40 35 S max
30 16 | PH Yope Sope” ( 1)
scm o, 13 <3 cm; 500-
14 MR 1
400
% 300r
MR GE 15T MR i
( GE, Signa, CV/I, excite ) ® 200f
4 ’ 100
T.WI 07172345678 9101112
( FSE) TR 640 ms, TE 12 ms, R
(ETL) 2; T,WI FSE , TR 4500 ms, TE '
80 ms, ETL  16; (IR) , TR
8 ms, TE 3.2 ms, ( TI) 30 ms, Smax PH Sope Sope’
2 ,  SPSS10.0
; FSE : , 95%
35 ;2 ,
(1) t , ,
; ; P <0.05
: (2) MRI
( Gd-DTPA) , 0. 1 mmad / kg, 3 m/s; (3)
5 mn
: ( 3D FAST TOF SPGR) , TR 30 35 ,
8 ms, TE3.2 ms, Tl 30 ms, 20 s; 17 ( 7 , 6
3 mm, 0.3 mm ), 18 ( 17
1 )
MRI GE  Function Tool 35 9 max 752. 6,
: MRI 32.8, Simax (M )
, ; 375.2 158.1, 95% 278. 2
(RQI) 20 mmx 20 mm, RO 506.0 160.5 374.8; 35 PH
(ROI) : : 1.4, 378. 4, PH
ROl ( ROIN) : (M ) 114.4  87.8,95%



2008 6 42 6 Chin J Radiol, June 2008, Vd. 42, No.6 - 571.
73.7 196.5 71.3 162.9; 35 Sope 14.9
1.24< 10 °, 123.53% 10 °,
Qope (M ) 22.3 10°°
44.0x 10’ , 95% 13.7 41, Ix :
10°° 46.1 818 10 °;35 Sope” , ,
0. 06, 20. 74,
Slope® (M ) 2.6 11.4,95% [” MR
1.9 3.4 9.8 14.5 S9max PH HSope ,
Slope® 2 5 ( micro vascular density, MVD)
Slmax , , (281,
, , Slmax ,
(t=0.05, P=0.053) MRI
PH ,
, PH (t=
0.05,P =0. 62) ,
Slope : : MRI
, : Sope RA, ,
(t=0.05, P =0.002), TIC TIC
Slope” , MRl  TIC 4 '
: Slope” : ) ; ]
(t=0.05, P <0.002), ;
2 : 12
5 <5 — B
Sope" ? ; '7/‘1"*».\_\ \
. >6 A
0 60 120 180 240 300 360 420
(17/17), <4 STmax{& @ Slope*& ©
A ,( 3/43) i & 12 S _ %& & 12
R = 6| [/ K 6
Jope™4 6 : & af . & 4
<4 >6 » 2)/" ) RN = 2|/
4 6 0 25 50 75 100 125 150 0
S|CpeR Slopefl 0
4 6 3 , 2 ( Slmax) Smax
32 Slope” 4 6 Simax 150 600 Simax
| , 2 3 (PH)
Slope’ E: PH " 60 012;20 2
(P =0.001), , ( So0e
Slope Slpe 0 50
100% ; 93.3%; 0; Slope 5
6.7%; 94. 4%; ( Slope™) Slope®
100% : SlopeR 2 6 SlopeR
96. 9% ; Youden 93.3%; Sipe® 6 2L ?




- 572

2008

6 42 6 Chin J Radiol, June 2008, Vol.42, No.6

MRI  TIC
o , SImax
; Sope
0.6 , 66. 7%, 88. 2%,
76.3%, 87.5%,
68.2% e ,

Slope ; ,

Smax PH Sope SlopeR 4
, Imax PH

; Jope SlopeR

MRI
: Smax PH daope

Slope

, Jope

4,5 : SlopeR Slope
: SlopeR :

,  Sope

S opeR Sope

Slope

: SlopeR

MRI

[1]

[ 2]

[3]

[ 4]

[ 5]

[ 6]

[7]

[ 8]

[9]

, Sope”

Westerhof JP, Fischer U, Moritz JD, et al. MR imaging of
mammographically detected clustered microcalcifications: is there
any vadue? Radiology, 1998,207: 675-681.
Nagashima T, Suzuki M, Yagata H, et al. Dynamic-enhanced
MRI predicts metastatic potential of invasive ductal breast cancer.
Breast Cancer, 2002, 9: 226-230.

, , , . MRI

, 2004, 38:
620-625.
Esseeman L, Hylton N, George T, & al. Contrast-enhanced
magnetic resonance imaging to assess tumor histopathology and
angiogenesis in breast carcinoma Breast J, 1999,5:13-21.
Matsubayashi R, Matsuo Y, Edakuni G, et d. Breast masses with
peripheral rim enhancement on dynamic contrast-enhanced MR
images. cardaion of MR findings with histologic features and
expression of growth factars. Radid ogy, 2000, 217: 841-848.
Sardanelli F, lozzelli A, Fausto A, et a. Gadobenate
dimeglumine-enhanced MR imaging breast vascular maps:
asscciation between invasive cancer and ipsilateral increased
vascularity. Radid agy, 2005, 235: 791-797.
Buadu LD, Murakami J, Murayama S, et al. Breast lesions:
correlation of contrast medium enhancement patterns on MR
images with histopathdagic findings and tumor angiogenesis.
Radiology, 1996, 200: 639-649.
, ) . MRI

2002, 36:967-972.
, ) yo MRI
,2001, 35:671-675.

( :2007-10-30)

( 3 )



