Osaka University Knowledg

Title HAJEMRIBR IC B 1 B ERFIIEEIR & EHEBR O M
EFEICET IR
Author(s) |5H, BASE; AE, BE,; =1E, BE fb
Citation |HAEZHRITIRFESMES.

1999, 59(12), p. 682-688

Version Type

VoR

URL

https://hdl. handle.net/11094/19329

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




FEMRIHE B IZ BT 2 3E5

A B BRI & HEHIRE N O

I A2 B3 B WF 28

mHH B A RE?
KA &8P KEF BERY

1) BULIELAE 4F S BE U AR R
3) ML A RS h 1R

Magnetic Resonance Imaging of Breast
Cancer: Correlation between contrast
enhancement and tumor angiogenesis
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[Purpose] To evaluate the association between enhancement
characteristics of breast cancers obtained by three-dimen-
sional dynamic MRI and histopathologic findings, especially
tumor angiogenesis.

[Materials and Methods ] Forty-four women with invasive
breast cancer under went preoperative MR imaging. Three-
dimensional fast low angle shot (3D-FLASH)images of the
whole breast (section thickness, 2 mm: gap, 0 mm; number
of sections, 50; acquisition time, 87 sec) were obtained at 90-
second intervals for three images (the first image before the
injection of Gd-DTPA). Microvessel densities were evalu-
ated in specimens immunohistochemically stained with anti-
CD34 antibody. Pearson correlation tests were used to
determine the strength of the relationships between enhance-
ment parameters and microvessel densities. Univariate and
multivariate analyses were performed to explore the asso-
ciations with histopathologic factors, including histological
grade.

[Results] The enhancement parameters were correlated with
microvessel densities(p < 0.0001). The peripheral
microvessel densities were significantly higher than central
microvessel densities (p < 0.0001). A significant associa-
tion with histological grade was observed for the steepest slopes
of the dynamic curve and microvessel densities (p < 0.05).
[Conclusion] A correlation between three-dimensional
dynamic MRI parameters and microvessel densities, and
associations with histological grade were seen. This may
allow MRI to be used in the prediction of tumor angiogen-
esis and tumor grade.
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Fig. 1 Time intensity curve and enhancement parameters.
Enhancement(E)is the change in signal intensity from the pre-
contrast image. Changes in signal intensity at 90 sec(E1)and 180
sec (E2)were calculated. Steepest slope (S slope)in this study is
the slope that is the steeper of 1 (E1/90 sec)and @(E2-E1)/90
sec). E max in this study is the change in signal intensity that is
the larger of E1 and E2.

B 3 A V& ORI THZE % #iAT L 72, 3D-FLASH
(three dimensional fast low angle shot) (2 & ), SEHIFLE
1R % &8 Tdynamic MRIZ T2 72, R/ V7 A— %1,
TR 8.1msec, TE 4msec, flip angle 25, FOV 200mm, A
T4 A& 2mm, A7 A A Omm, ¥ v 7 A 210 x
256, 5027 A R, $R(ZHER 153278 T 5. 1 [MH DKL
BTHEBICMRIF EE# T& 5 Gd-DTPA (megulmin
gadpentate) 0. lmmol/kg % £ 10F0 [ C2usilE L, ERAR
K20mIT7 7 v a Lz, 1 4330R MM Tl & &0 T
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9 8 Biksh SR oD BHEE 72 BEIS L2 B LD (Region of interest, ROI)
RREL, S5 MEORRHE(bE &L BOERO
P IZsubtractionMj{$ % 288 L T17\vy, EHlllisubtraction AL
HATOEE TITo /2. EERNBOEFTHRE
(Signal intensity, SI) 72 & & 5 % 34 56 %h

(Enhancement, E) & KR $ N CRIB L7 © Table 1
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Sslope, Emax, MAFHEEL, HERSFEASEE, MR &
DRIE DV TKruskal-Wallis O#E 21T\, BED RS
7oA E 5 IZDunnet DREE & W T EILEHRE 217
ofz. F7z, ) YEHEBORE L OBHEIZOWT, Mann-
Whitney DUHE 24T - 7.

Dynaric MRIZ* 515 7-3fii & LT, Sslope, Emax, El,
B2, SIEHELFENTEICL - THRAEEE LT, kil
BEE, FHMEHE, DBRNEHE, POMLEFEL S
HAIZAENS, MEHEOASE SHIC2E, PearsonDHBRE T K
OTHREZITo72.
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1. Dynamic MRI

HMRE I REIFER DS slope £ E max % Table 11IR .
Kruskal-Wallis D#5E TS slope |ZHLEF I RAEIZ L 5 5E
EHHHN(p=0.0263), REFEDOEEFIE LS slope DEAH
KEVHAA A S, Dunnet? % B ILEHEE Tldgrade 1
& grade 2001 TS slope | ZH B Z RO 72 (p<0.05). =B,
Kruskal-Wallis % TS slope, E max|ZH#HIZ L 5H6%E
EZixsshig otz F72, Mann-Whitney DUME TS

Correlation between histological grade and enhancement parameters
(S slope and E max)

E = [(SI, - SIy) x100)/SLy. SToldiERHIOME 5 S stone (%/sec) E . (%6)
B, SLIZFEEHROEE DR OE SIET — a
HD. LIRS | lHOEYEl, & Histological grade Mean + SD Mean + SD
Mt 2 M HODE®E2, EQRAEZE max& L Grade1 (n=18) 1.29+0.68 —— . 157 +70
TEsEL7-. 3602, W4 X, Sk Grade 2 (n=16) 1.92+089 —— 212 + 87
WREIE(B) #YHh & LT, dEpHieash okt Grade3 (n=10) 2,02+ 1.06 225 + 96
R4 = -7 = Lo
WIZACD7 T 7 =M S, SEREIC TS b value™ 0.0263 0.1113

D KA % Steepest slope (S slope © HLfiL %/
sec) & LTER$k L7z, T74dbbH, E1/90seck
(E2 - E1)/90sec?® ) B, KEWH%S slope
& L7z (Fig. 1).

SERG114E 10 250

S slope = steepest slope.

*#p value shows the statistical significance of the association between histological grade
and the enhancemnent parameters, as assessed by Kruskal-Wallis's analysis.

#§ slope of grade 1 was significantly less than that of grade 2 (p value < 0.05), as as-
sessed by Dunnet's analysis.
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Table 2 Correlation between histological grade and microvessel densities

HMVD MMVD PMVD CMVD
Histological grade Mean + SD Mean + SD Mean + SD Mean + SD
Grade 1 (n=18) 240+ 159 - 165+ 13 190 £ 143 - 136 £ 135 —
Grade 2 (n=16) 301 +122 J 208+ 91 241 +104 ] 176+ B4 J*
Grade 3 (n=10) 445 + 266 286+ 138 — 354 +201 - 218:+105 —
p value™ 0.0129 0.0106 0.0069 0.0239

HMVD = highest microvessel density, MMVD = mean microvessel density, PMVD =

rmcnoves\el density.

peripheral microvessel density, CMVD = central

p value shows the statistical significance of the association between histological grade and microvessel densities, as assessed by Kruskal-

Wallis's analysis.

*HMVD, MMVD and PMVD of grade | were significantly less than those of grade 3 (p value < 0.01), as assessed by Dunnet's analysis.
#*CMVD of grade 1 was significantly less than that of grade 3 (p value < 0.05), as assessed by Dunnet's analysis.
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(A)
Fig. 2 A 64-year-woman with invasive ductal carcinoma (scirrhous carcinoma).
A: Subtraction image derived from sagittal dynamic 3D-FLASH images shows inhomogeneous enhancement. Hypo-enhanced lesions
are seen in the tumor.
B: Immunohistochemically stained section (anti-CD34 stain; criginal magnification, x 100)shows a low concentration of microvessels in
the area with prominent fibrosis (left side of this photograph).
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Fig. 3 A 63-year-woman with invasive ductal carcinoma(scirrhous carcinoma).

A: Subtraction image derived from sagittal dynamic 3D-FLASH images shows peripheral enhancement.

B, C: Immunochistochemically stained sections (anti-CD34 stain; original magnification, > 400)show a high concentration of microvessels
in the peripheral area(B)and a low concentration in the central area(C).

Table 3 Correlation coefficients for comparisons of enhancement parameters or prognostic factors with microvessel densities

HMVD MMVD PMVD ~ CmvD
Parameters . r p value r p value r p value I r p valg_

Enhancement parameters

S slope 74 <.0001 76 <.0001 77 <.0001 .67  <.0001

E max 71 <.0001 72 <.0001 71 <.0001 .63 <.0001

E1 .72 <.0001 g2 <.0001 .76 <.0001 59 <.0001

E2 .68  <.0001 66 <.0001 66  <.0001 .58  <.0001
Prognostic factors

Age -20 .19 -22 .16 -19 .22 -21 17

Tumor size -07 .64 -.07 67 -.04 .80 -09 .55

HMVD = highest microvessel density, MMVD = mean microvessel density, PMVD = peripheral microvessel density, CMVD = central
microvessel density, S slope = steepest slope.
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Fig. 4 Scatter plot of peripheral microvessel density (PMVD)versus the
steepest slope (S slope) shows a statistically significant correlation (r = 0.766,

p < 0.0001).
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