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[#HZE] HW WFE M K EELRE CT B 1% (CT perfusion imaging, CTPT) 55 Bl a7 55 R4 2% . A il 45 %8 i
('microvascular vessel density, MVD) [RIAHICA4: , #535 CTPL SFZLARE 2 Wi (., Jiid: Wistar BEPE R R 35 H,7,12- I 5
K (7, 12-dimethyl-1, 2-benzanthracene, DMBA ) # & i & ZL IR g . FLAR CT SE43 50 CTPL ¥ 7y, &8 T 1 ul J5 b 315 3|
CTPI &% & ( blood flow, BF) . Ifil 2 & ( blood volume, BV) 3343 15 i+ [6] ( mean transit time, MTT) | 8 40 Il 45 38 15 1
( permeability surface,PS) , 338 E] 25 B {8 (time density curve, TDC) o AbFE K B BCEL R s 20 2L k4T HE Je£a Fn Vil
HF A B R e A e (o, B FLAR IR BE 2SR MVD , 855 30 HOR RS iss & ZUAR M , o L BR 86 A M s
8 . FLIE 22 H o FUIMEA SRS E B 4Ly BE BV 3002 (151. 72 £93. 43 ) vs(42. 96 +32.42) ml/(min - 100 g) ;
(9.55+7.88)ws(2.17 £1.36) ml/100 g, ZLHR S 25 & T FLARIS A= PR (P <0.05) o ZLARAE 43k 20 AR 4 1 4 1
BF BV 4331 (115.30 £ 15.46)15(256.52 132. 19 ) ml/(min + 100 g) 5 (9.76 £9.00)ss( 10. 34 +4.56) ml/100 g, BF .BV
TEAR R AR B IR Z () A 1% 22 5 (P < 0.05) o FLIEE MTT J9(2.43 1.64) s, B F R TRMIE ARG (P <0.05) ,
AR R A AR B g Z M) JE .25 25 5% (P >0.05) . BF BV \PS 55 MVD (9456 BEZH 215510 18 B2 1 R AIG S22 5 i a3, G
AHOCREG 12 0.701.,0. 441 F10. 521, Py Z M52 2 IEAHDG (P <0.05) . 8518 KRB R MILIE R CT ¥ E A
WFFTEE A DAY, CT EFE UG BT W7 2L 28 1) R | Bl fiek e 4 2 AR AR B, 9153 e i 6 288 %35 DDA O

[R@R] HEEREAR, X LI RETE R FUN 5 10055 4

[hE%52E] R730.2; R730.44; R737.9 [t Em] A

Correlation of CT perfusion imaging of rat breast cancer with tumor pathological

grade and microvascular density
Zhang Hui,Zou Liguang,Pang Xin,Zhang Song, Liao Cuiwei ( Department of Radiology, Xingiao Hospital , Third Military Medical
University , Chongging, 400037, China)

[Abstract ] Objective To study the correlation of CT perfusion imaging ( CTPI) of induced rat breast
cancer with tumor pathological grade and microvascular density (MVD) ,and the diagnostic value of CTPI for
breast cancer. Methods Breast cancer was induced in 35 Wister male rats with intragastric 7 ,12-dimethyl-1,
2-benzanthracene (DMBA) treatment. Routine breast CT scanning and CTPI were performed. After processed
at a workstation, CTPI parameters were obtained including blood flow ( BF) ,blood volume ( BV) ,mean transit
time (MTT) ,permeability surface (PS),and time density curve (TDC). The rats were sacrificed and breast
tumor tisue samples were collected. Breast tumor tisue samples were stained with HE and factor Vl[-related
antigen immunohistochemistry to observe the pathological type and MVD of tumor. Results Breast tumor was
successfully induced in 30 rats (including 8 with breast hyperplasia and 22 with breast cancer). The BF and
BV were higher in rats with breast cancer than in those with breast hyperplasia [ 151.72 +£93.43 vs 42.96 =
32.42 ml/(min + 100 g), 9.55 £7.88 vs 2. 17 £1.36 ml/100 g, P <0.05] . The BF and BV were lower in
patients with moderatelely-differentiated breast cancer than in those with poorly-differentiated breast cancer
[115.30 £15.46 vs 256.52 £132.19 ml/(min - 100 g), 9.76 £9.00 vs 10.34 £4.56 ml/(min - 100 g),
P <0.05] . The MTT was significantly shorter in rats with breast cancer than in those with breast hyperplasia
(P <0.05), but showed no significant difference in tumor differentiation (P >0.05). The positive correlation
of MVD with BF, BV and PS was increased with the decreased tumor differentiation with a correlation coefficient

of 0.701, 0.441 and 0. 521, respectively (P <0.05). Conclusion Induced breast cancer in rats is a suit-
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able model for CT perfusion study. CTPI can help to distinguish between benign and malignant breast diseases

and show tumor differentiation ,and is closely associated with MVD of tumor.

[ Key words ]

tomography , X-ray computed ; perfusion imaging ; breast cancer ;angiogenesis

Supported by the National Natural Science Foudation of China (30770609 ) and the Natural Science Foundation of Chongqing ( CSTC2006BB5104 ) ; Correspond-
ing author:Zou Liguang, Tel :86-23-68774676, E-mail : zoulg@ mail. tmmu. com. ¢n

LRI LoV UL A i > — X R
R PR A R LR B BB AR =R A T k. CT £
25X FLAR g N IR ES A 1 LS S A AE B R 2 kR
ARGt RIAT T 2 AR R0 B I A AN, A BT
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40 d # Wistar MEPER R 35 1, RS 110 ~ 140 g, fHEE =
TEBE 2 KIT & B B RAMNRHIE 52 BT 52 38 sh b $2 ik, 056
IR B ALK IS 8 & B, MR E s FL B AN R &
THe 7,12-ZHEZRE (DMBA) 14 [ 32 [ Sigma 23, A+
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W 10 e A R RFUR B, &S B H SR R —
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CT ¥:#5i% %5~ LightSpeed 64 JZ 12 i€ CT ( GE Healthcare,
Milwaukee USA) . JERSTEST 6 ml/kg 7K & GBERRIE, 24 G Ehlik 3
BBk R, K B EMY B TR E . CT FE, %S
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38 3 B} 6] ( mean transit time, MTT) 13 [ 3 i P4 ( permeability
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JIRZHZ 200 FAAREF T, MVD SP-29{E A (5. 13 +3.20) /i Af HLET o
2.2 KRSURATE CT T4 3 5% 2 E A AL
RFUNRE CT -1 22 R B S Bk P B, i B 25 B
D £ 3 PR, B e R 5 B AN 2 20, W AT U BRI A 1 % 4
AR BRI b S 50 G b R R WAL IR AE X R
(19 e e i R B R AN I A, T RN, B AR A UL
FERR A BN W SR AL, A PRE DR 4 R, RO Sh K
S bR R A , SR 47 4 5 SR AL R R R AR, R R
B o A SR ARA T S5 AL , DB B3 B Ry R H o3 A 10 BRE AR

S/NGER R AR . K BUEL IR CTPT 28 B Sk 4 A= 41 3 v 56
L, LG 2L 8 9 T L (A AU 0 2 T, 5
T A A BRI A (11 3)

2.3 CT # &AM 5 MG 28 o S840 %

CTPI JEGHRIX. TDC AR 25 AR [ 1] 43 g 3 1 760 A
SRR 4 Fh R AHFIER (5 R ) I A
(4 FUREL) TDC 12 ity 3L IR iR 42 30 4 FL IR , 410 TDC (2
FURED) 2B A FUIRR A5, 19 FUK B BRI A TDC, H;
HEPE IR L 68.4% (13 H)  FLIRHEMEE 5 31.6% (6 H) .
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AcdE AN A B & ;Co bt D RR
E1 AEHEREBZIRMEFENZE (HE x400)

ARG A B P 5L SLIRE ; C AR 5 1L LIRS
B2 ZIBEMEHMnERBEHANKER (V-RAg x400)

A:CT F42;B:CT 3 5% 424% ; C: BF 408 B ;D BV 4R B s K. MTT 448 B ;F. PS 44 B
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FLIR g 20 5 L R 388 A PR 9 41 /9 BF LBV MTT 43 1] 4
(151.72 £93.43) ps(42.96 +32.42)ml/ (min - 100 g) .(9.55
7.88)s(2.17 +1.36)ml/100 g.(2.43 +1.64)vs(4.89 £5.78) s,
FLARSEEL BE BV i T LIRS A e Boms 4, MTT KT ZL AR 38 A4 2%
FRAL, ENZ MM E A ST 2EE L (P <0.05), PSFLAE
(15.67 £12.14) 21 & T 2RI A PR B 24 (8. 45 6. 23) H
ZRARBE(P>0.05) . FLIRIE oL A /T4 ) BF BV
A3 (115.30 +15.46) vs(256.52 =132.19) ml/(min - 100 g);
(9.76 £9.00)vs(10.34 +4.56 Yml/100 g, FfA PRI L1455
TLREE ARG, BF BV THi , 2728 Giit24 5 L (P <0.05) ,MTT
B R S PL AR RE 2 200 AL R 3 A R AR 38 (P > 0..05)

2.4 CT # s M5 Mgt g 5 AR %

Bt L5 2 25 AR A AR, MVD 8 s, FL Al st
I A AR A AL LR MVD 4350k (1.80 £1.03) /7
REALET, (5.45 0. 82) /@ A MLET, (9.33 £2.52) /i 5 LT,
MVD 76 A [ 2 A 2 B i 2 R i 22 7B Gt 2 8 X
(F=52.39,P=0.000), BF BV .PS 5 MVD & 8§ & i IF A 2%
(r=0.701,P =0.000;r =0.441,P =0.015;r =0. 521, P =
0.003) [t MVD 3/n MTT B4 F RS, H & LH 5
A (r= —0.136,P =0.475) .
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BF $8 7 B4 B[] Py 9 28— 5 fab 4 401l A5 45 W 110
MR, BY 2 B 205 k1 i 25 4, AR 24 T 1
BT 2 B R/N |, PS 98 I3 28 6 40 1M A PN B2
21 B[] BT A LS 471 TR B 7 B ] A% i o R MITT g e
S8 CT Xt Eb 50038 o 76 41 178 AN [R) A5 AR Bsf ], 3%
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