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[ Abstract] Objective: To study the efficacy of multi-detector row computed tomography (MSCT) , magnetic resonance
imaging (MRD and single photon emission computed tomography (SPECT) in the demonstration of myocardial microcircu-
lation disturbance in Chinese mini-swine model. Methods: Eight male Chinese mini swines with the body weight as (22. 8+
0.9 kg were chosen. MSCT was performed before the experiment.then within 1 week,105 microspheres with the diameter
of about 100pum were injected into the middle/distal segment of left anterior descending coronary artery. On the 27th day af-
ter injection, SPECT was performed. On the 28th day,coronary imaging,including MSCT, MRI were undertaken. All of the
experimental animals were sacrificed for pathology examination. Results; Four pigs died and could not fulfill the requirement
of experiment,another 4 completed the whole process. No infarction was detected by pathology examination. No statistical
differences were showed in the stroke volume,end systolic volume,end diastolic volume and ejection fraction before and af-
ter the 28th day of the operation (P>>0. 05) ; The average CT value of lateral wall of left ventricle,anterior wall of left ven-
tricle and interventricular septum at the arterial phase, delayed 1min, 3min, 5min, 10min and the 28th postoperative day’
measured on MSCT didn’t showed statistical differences as well. All the above-mentioned areas had neither abnormally de-
creased perfusion regions in the arterial phase nor enhancement in delayed phases. Neither abnormally decreased perfusion
regions nor enhancement in delayed phases were shown on MRI. SPECT showed no low perfusion regions in the above-men-
tioned regions. Conclusion: The role of MSCT, MRI,SPECT were limited in the detection of myocardial microcirculation dis-
turbance with no apparent infarct changes on pathology or impaired cardiac function.
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graphy; Pathology; Myocardial microcirculation disturbance; Animal experimentation

[ > /% \ ‘# N ‘/ﬁ Jitss P
T AR B0 Jik A AR /I 1 A LA 5 | 2 A A B 2 B S

M5 00 WURIE BR G I . ASRIT 58 8 57 P A/ N RORR O

WL BF B S A5 0 L b MSCT . MRI Fi1 SPECT X 1
HE/INT RGO WIURDE 20 o 15 10 6 0 255 2R 5 1B 76 3 o o ik PR sh Yy se 06 W Mg b 45 . $e R 20, 0~25. 0 kg 1k
I3 A2 1) AR WK . SV 1 D) Bk e A N R L 3R 8 B R (22, 8
0.9) kg, 2% (120E11) bpm, SEHHE R H 4 B BRI

}

{00057 R R R B b H B 0. BT AR SEIEAT 1K

i i

}ﬁ%ﬁf%“’fﬂﬁf CERALELBCE. BT om  MSCT B EH . 5ERE 7 R NITMEREN T A, A
373 i

g T @ vip. sina. com JE 3R 27 K58 1 K SPECT #2545 28 KN 1 %

EETE - HFMH ML FH AA R (CET-04-0189)

11 CAG, HG M4k 5E i 1 ¥ MRI #l 1 % MSCT £ #

AU B AT PR e A8 FH 22 O 2x ddad L B A I A B



264 AT 2ES2 B 2010 4F 3 A% 25 %55 3 ) Radiol Practice, Mar 2010, Vol 25, No. 3

HE AL FE S W UL BERR A AT TTC Y, 1~3 55
B o WO B A 5 e i I A () 22 ) oA 3 O ek R
WV EASE A 3 SR TE AR 1 550 i A R
0.5 ml,

1. MSCT HHfi &

S A BRI S WO EM 7, £ ] GE Lightspeed
VCT AL, WU T 45 L Sl 0 B A 32 3h IR AR =
OEE . AMS%C )25 0. 625 mm, 641X 0. 625 mm,
0.35s/r,120 kV,500 mA, #2§F 0. 24, ¥ ¥ 250 mm X
250 mm, X} k548 F Tohexol 350(350 mg I/ml), {f
FH & e A 8 5 4% (Stellant, Medrad) » 3% 32 H 2 i ik
IR LL 150 ml/s Y A5G TSR FE R 15 mlL X
FEF 5 A R KR AW (3 5 7 AR B HE) 5 ml FinA: B
ERK 15 ml, Bl ok 4 18 AT L 3R s B 32k L 78 E 3l ik
R 2 THT AR 4 B Bl ik AR B %R X, Y CT (A #
it 80 HU BHEEIR 5 s Tl filt & 4748 . X L 380 7 39 58 1
Ji 1.3.5 A1 10 min 3 5 # J5 8 MSCT 4. K
3026~80% R-R [A] {9 R F3h 5% R lalbg i 4. B
BRI TAER (GE AW 4, 3) FgEf7AbBE

2. MRI #5155

{#i il Siemens Avanto 1.5 T ## 5 ff ¥ iR 1Y, B
KEBEES 45 mT/m B K V)4 % 200 mT/ (mems) .
K H] 8 i TE O JIE LR P i S RO L TR . X B R D
R ZE 0, 0 5 0 0 4 H- G Dk =l 4 . BRI S S8 e 4
B EME 5 AL A 45 77 50 A 45 2D TrueFISP J3 %1
FIVHTBE RO He 1745 TSENSE #6 1 813 W 52 15 91 5 43 331
1776 % Z A KA CELEE P I C A Bl Y s 0 KD Je
8 EA AL L R A . X L 3 5O L e A E v
W% % ) TSENSE EPI GRE J#41 . L 4~5 ml/s i %
TS 3 )4 0. 1 mmol/ kg, 58 B BL TR — i %58
B 20 ml A= BEER KL 1 5 A RO AR . o0 DLRE T
BUZ 58 BUG SE B LL 2 ml/s 19 38 22 38 0 45 5 19 X L 7
e 20 ml A= #ER 7K 10 min Ji5 47 A8 A7 BUSR R 7% I &2 ¥
H T, W4 35 6 ~8 )2 40 % J6 Ul 1fi L 2 =5 9 I
O U T B DY 0 D) TE A 12 . B AE A 3 (Syngo
Argus) FANHE,

3. SPECT i )y %

KK RE 51 43 B 47 FL o B 2 A0 8L 3k GE In-
finia SPECT %, Z 56 5 BR BF J5 B B 2 bk = 38 48 1F
S Te-MIBI 15 mCi(401 J§ -7 BERF 58 FT) « 1 5 )5 °F
RIEA 5. 0 ml AEHER /K . HEFRERICRES 2 h J5 4T 8
O LBTZRETE BAR . SRR ST 64 XX 64, i K%
2.0, A AT ARE 457 B0 5 A A5 R AR 30 A BE L B TE
FHL A TAES (GE Esoft) I {#i il Butterworth Ji§ %
FE, BERE R RS 3 43 ) 5 R 0. 45, T4
e A AL APl 7 AR Al R

4. fHER AR

99N TR LN+ 140 2 I R 2 A Mg
B, HARZ 100 pm(78~112 pm) , B 0. 18 g/ml,
1 ml fERER P 295 1X10° A ERMR (R IT R
EREAFDN . HRRHR TR TFRIR 1.0 g Bk,
IEARALEE . SR 1A RORAL T 250 ml i A 2
LKA 1 AT S A TR B D AS AR S il IR AR S b
K. SRR S E T TARE L.l
FARBAEE B R A KOG B 55 548 8 TR
fr B LL 200 r/min B R H 15 min J5 4.

5. PARITHE

i ] GE Innova 2000 DSA IfiL % 1 #1X . 1 % Al
AR 24 h, 2 B RRORAS T L B Seldinger ¥ 28 45l
Bzl bk & A 6F Bl bk B 45 4 b vk 5B A L ] SF
Ze e AR 3 k- 48 T 3l PR E A B (Tohexo 350) %Y
10 ml J5A7 28 b AR Bl ik i 52 . fii 1] 3F F 5 8 e 1k
i Z R 37 (left anterior descending artery, LAD) 1
E B 1.0 ml 3 5 A W O B K 0. 5 ml (FF
0.5>X10° MK . 7E 30 s WK ZZ 18 AN T4 .
TE S 58 BUG SE 2V 2. 0 ml A= BRER K TE 60 s N 2218
HEVE . BRAESE USRI BT A A 4 S O R BT
Jik o

6. g B AT

o B S A P S B A L KO IEEC . 3O AR B
JIGHR T L ) B 7 [ VI RURE 29 5 mm i S L A
Sk = 78 £ py & ™k (triphenyltetrazolium chloride,
TTO Y2 5 min,

7. B gt

%} MSCT 3 ik 8 M ZE 3R 1.3.5 F110 min B ) &
PRAEAT o B B0 JIE 45 J2 T 2 A5 A7 78 1 3o 98 T D A1
X B ZEIR 5 Ak X, f#i ] Ejection Fraction 3k, % B
Sy Jok 3 €] 5 o Ao U el 5 PRI AR S WL 458 2 A A A 1 i
WETE S . PR 4500 R-R B OREGEAR D (757 RR
) 31 CEF sk R D 1Y BHR 3E47 0 S BB T35 10 S e R
Hi 75 2 (end-systolic volume, ESV), &F 7§ K i &5 R
(end-diastolic volume, EDV) , & i H & (stroke vol-
ume, SV) FE 1M 43 %X (ejection fraction, EF){H . ¥ &
S R HER 1.3.5 F110 minf} 75% R-R (8] 3 ) &
ARV IE I T W A % R RE | 2 ] B RN A4S & N RE Y CT
B o 0 S 57 ¥ 459 Ay [] — 2 T[] — o7 5 O 0 i 2%
R IX K/NA 5.0 mm®,

fi HI MRT ARG O DD REAC TSRO T RES H, £
i ESV.EDV.SV Ml EF, W%/ % Fif BE | 2 5] A A2
FERE ) T o T A R R KR

WREEPR s O A P s Kl e 8 IR A&
fih 11 SPECT (115 W 1 72 % iy B | = 8] fid A 2 = ) B



B 252k 2010 4F 3 HHY 25 B4

3 M Radiol Practice,Mar 2010, Vol 25,No. 3

AV T 1

HR A A7 35 O LY €6 A 65 21 €, 4 58 0 LA B Y i
210, B 20 3 T RE L3S () B A A 5 00 BE A G G L

I SAS 9. 1.3 Geit . R XS ¢ K 30 43 B
MSCT £ 25 B 5 (1) 25 500 T BE S BUE A AR A 5 A
J& 28 K25 A & MRI 5 MSCT & i) 4% 5.0 2y
RES BRI 2 . 1 R ¢ A8 56 20 B 38 R i 5 A5
Ao B HIRE |2 [A] B 20 2 N RE TR Bl [Tk S B3R 1.3.5
10 min By CT 2 BAAEZER . P<0.05 HZEFH
ITE 2 H-94

H R

8 HAmmgrh 4 R ST i N . 1 SR TE T
SRR (4 mD A FE L R A O E B s &R
RUGHET 5 2 54 e v B R B i i 2. 0 ml, AR v Jist
I ARJGTE 1 h B RRERE I8 i 8 kO B W8l B fIe sk
JE AT 53 A T AR 0. 5 ml AR AR 5
R IR BRI GR] AR AR S 4 h 47 MSCT 1438 494
AR R RO EE S R TCRE T 5 A T
BRI 0. 5 ml, AR A BOR 5 BREE A I3 5 R 3 IUR) L (H
FEHEEREAR A, KRG RKRFIT R F R MR E
S5 7 REFFETT R RN i % il P K o T A T VR
FET R R Sk A2 O T RE 0 .

AN 4 WS R G 28 K EF MSCT 3 fik 9
MRI ¥ 5 3 1 M 2E 3R 1 . SPECT 44 34 & R O
ﬂﬂ?%iﬂ‘iﬁﬁlziﬁ,TTC P o, R DL O JILAE BE X 45 (&

4 BRSBTS 28 X MSCT I 4 1) 45 5

‘L)IJJFJE BOLE 1. RE 28 K MRI il & A9 £ 1.0 T
BESEILE 2,
1 AWRARE 28 XMSCTUH 454 NEL R
. SV(ml) ESV(mlD EDV(ml) EF(%)
BT TR KRB AW KB AW AR KW KB
1 17.0 19.1 15.3 16.1 32.3 35.2 52.6 54.3
2 16.6 14.0 18.2 19.0 34.8 33.9 47.7 53.1
3 16.6 18.3 18.8 17.9 35.4 36.2 46.9 50.6
4 19.9 20.1 13.3 14.0 33.2 34.1 60.0 58.9
B 17.5 17.9 16.4 16.8 33.9 34.9 51.8 54.2

265
%2 AE2EMRINECHEAHLE

%5 SV(ml) ESV(ml) EDV(ml) EF(%)

1 16. 4 14. 6 31 52.9

2 18. 4 14. 8 33.8 55.4

3 14.0 19.9 33.9 41.3

4 10. 4 12. 8 23.8 44,9
¥4 14. 8 15.5 30.6 48.6

AR H ARG 28 K MSCT 0> I B S B0 & 25 F

HEATECXT ¢ #5, SV (1= —0. 329, P=0. 746) ,ESV
(t=—10. 577, P=0. 604) ,EDV (= — 1. 190, P =
0.320) 1 EF(t=—1.736,P=0. 181) R i L A J5
25 L H) 25 S 1 0 W L

ARG 28 K MSCT .0>2h ﬁbi%%uw%éﬁ% 5 MRI
W 25 ST RO XS ¢ K 3, SV (1=1. 058, P=0. 368) ,
ESV(:=0. 548, P=0. 622) ,EDV (¢t = 1. 928, P =
0.149F1 EF(t=1.513,P=0. 22D EARBIAR |5 2 7
SSpRTE S Y-

LI AR T SOR 5 28 KB A2 % A BE L ) BE )z

% 7] g 78 h Bk & ER 1.3 .5 1 10 min W) CT {H34
[ENE NI TEE U I

%3 ARHRAJRE 28 K& MSCT B4 A F e & CT £

s CT £ (HU) FeAt ¢ Ae g
i X AR m PR
EETE
Bk 28 73.34 69. 06 0.937 0.418
3 iR 1 min 78.02 59. 25 2.274 0.108
3£ 3R 3 min 66. 08 52.37 1.425 0. 249
3 iR 5 min 60. 07 48.52 1.290 0.288
3£ 18 10 min 54. 00 55. 96 2.313 0.314
F 9] [
ik 2 71. 64 72.85 1.546 0.220
# iR 1 min 61. 94 67.1 2.421 0.094
3£ iR 3 min 68.52 53.17 0.069 0.950
3 iR 5 min 60. 37 49. 55 2.292 0.106
3£ iR 10 min 46. 84 46. 26 0.125 0.909
KM A
Zh Bk 28 76.75 79.51 —0.372 0.735
# iR 1 min 71. 36 77.56 —0.812 0.476
3 iR 3 min 65.50 60.78 0.569 0.609
3 iR 5 min 54. 41 54. 35 0.013 0.991
3£ iR 10 min 54.50 56.52 —0.327 0.765

ARAT S ARG 28 K A2 2 [ BE | 35 [0) iy S e =5 0] B
By CT {E 78 sh k3 & ZE3R 1.3.5 F10 minff 22 53T

$ O 9|

B 1 BB RE 24.2kg s F 114 R
Jz_/%&&ﬂ'ﬁ.ﬁ, ¢) MRI &3t

2 ARKPHF 02,

a) MSCT ) Bk #9 R L& BU#E 2 Ak ; b) SPECT &« L& #A

IR RIS U /Lﬁw& d) MRIZER R AL SPLIERIEE; o) TTC F & RIS,



266 AT 2ES2 B 2010 4F 3 A% 25 %55 3 ) Radiol Practice, Mar 2010, Vol 25, No. 3

Gt
S

DA B B 92 v 0 WL 20 B3 B 1) 52 A5 2 B 9 i
B AWETE LA B2 R S AR e LU AN Rl AR 2% O
0[] — B Y S R A B

R AR R BRSO T 80 IR S AR S A 5
P AR K BRI A O IR AR BRI s AN T L5 5 K0
FIE L AR 2l Bk AN 58 4 5 N A ] 50 S 96 BR A A28
B s FUA A 10 e IR Bl T ) 25 R R N S AT A K S R
5RO RS TR0, FIA
S VE PR HE AL B ) Th A INBUREAE Dy S b R

3 Ao 0 R M ek K i R S B R 100 pm
Bk ) 75 2 O LAY TRk ZEAE RN, S i R v ke B
ER BRI 5 T B E Wi & A, sh P R FE T R
Fo > FEAL I o] 2 Sk kA O L PN AR 0t A S X 0 F AR
SR T ek B, ST B A s As, sh i R
PRI IR R FE T, (H AR 3 B D i KR TTC %
WA RO NUESE .

AT PR O WL 52 18 % J7 5 MSCT, MRI,
SPECT K.t JIEHE A . O E 8 75 1] LLVE A =5 B i 8l 1
BB D DI H 32 B A B 4 55 R A KA 5
HAESM., A SCHiE, O JE# 75 . MSCT 1 MRI
A B4 ) BE F6 % 18] 4G AR G 1 A D& £ MRT ZE 3R
A5 MSCT % 4 38 58 Ak X 4 S6 .0 AL 1A AR 19 2R
WA AR Wy B . A S50 3 B O SR Ak A 1Y
MSCT.MRI Fl SPECT 1E 52 55 N %5

TEHTAT S5 5T 28 K MSCT 3l ik 391 45 4 1 4 R
P B A B0 IR AN S A IR sk A R, A2
S HITRE 5 (A B R A2 S N EE Y CT (A JC B ol 4F , f&
LTI REd A UL B B TR, MRI B8 H i ok 2
N2 ST RE 2 [0 [ RN 2S5O0 RE A A E v R R
F A 58 A . MR T A R DL O LS 3h T g e
fik. SPECT £ 45 7R /c %8 i BE | 5 W] i F1 20 58 0] B 45 %
HH BV T S X

£ MSCT #5559 #5 F1 MRT 49 $ 128 #& o 25 2R X 52
R AT IR WA ] i L A NBRE O FR AR Y
HLG R 103~135 /43 P (120 1D K /4y, 8 8
T2 MRS 252w T RS JLH 2 O e it 5
HF S2 65 O I BN G HETI RIS . T O R R E

1) 22 53 DA B N T 0 sl 40 4 sk T 1 282 5910, 5 b 50 1 356 43
BRI 70N CT (AR HERR I & . A WF5R H]
[ 100 pem 3K A MR SRR}, AR AR D Fe 3 15 (4/8)
ARG R P R P I A 1 VE B 100 pem 33K [RIRE R
T B e KA TR S B TS 0.2 g
MAR , A R 2l R 73, 1% (19/26), BE T 5 K o %5 Bl
(3/5) Fl K B & 40 (2/5) . 55 A BF 55 ok L /N
A2 p s BR 78 i Dk A2 AT B S B A2 1.2 X107 1%
BR AR FBETIHRAL 16. 7% (1/6) L 58 K Ry R 20

2 I fFiR . MSCT .MRI #1 SPECT %} F %4 B i
J L e 8 (10 A9 BT DX R0 ) RE AR b 1) S0 B0 B A I 7
Z IR

SE W

L] e, ) e s, 28 30 0, 55 28 5 A5 0k 5 Ik 1A ol Bk E 1 e S/ 7Y
R PR I O ) s A A S LT ). P AR IR A 4k AL 2006, 86
(16):1129-1132.

(2] wtivk, S8 20, XB/NAT, S5 o 5/ B8 08 10 DL B I B 2 A o A
(I, o [l R AR Ak 24 75, 2006, 9(2) 1 134-136.

[3] Schuijf JD,Bax JJ,Salm LP,et al. Noninvasive coronary imaging
and assessment of left ventricular function using 16-slice computed
tomography[J]. Am J Cardiol,2005,95(5) ;571-574.

L4 @A WL Z0h al AR AF 300, 4. 64 HERG SRR IE CT WRIE M £ 00 )
e 5 A MRI B2 20 LRSS L) ). AR B2 % 2 75, 2006, 86
(38):2723-2725.

(5] Wi, %0)5 5 .76 &b 55, MSCT. B/ .03 B 5 MRIPFM 42 % .0 )
B FLBCHFFELT ], I RIS 2 44 7, 2007, 26 (10) : 985-989.

[6] Baks T, Cademartiri F, Moelker AD, et al. Multislice computed
tomography and magnetic resonance Imaging for the assessment of
reperfused acute myocardial infarction[ J]. J Am Coll Cardiol,
2006,48(1) :144-152.

[7] Mahnken AH,Koos R,Katoh M, et al. Assessment of myocardial
viability in reperfused acute myocardial infarction using 16-slice
computed tomography in comparison to magnetic resonance ima-
ging[J].J Am Coll Cardiol,2005, 45(12) :2042-2047.

[8] Gerber BL, Belge B, Legros GJ. et al. Characterization of Acute
and Chronic Mpyocardial Infarcts by Multidetector Computed
Tomography:Comparison With Contrast-enhanced Magnetic Res-
onance[ J]. Circulation,2006,113(5) ;823-833.

(9] BRR.EmAE. 2R K5 NGO ATRIT G T2 W)
WAL 5 L], b E 5250 30 4k . 2008, 16(2) 1 138-141.

[10] DhoUse, B4 0, BRI 5. & 98 2056k 2 Ik fois 28 %3 &tk
B2 30U RE M ma LT 1. o A8 P 5 1R % 28 35, 2006, 15 (12)
948-949.

i H 3 :2009-07-20 & 181 H 1 : 2009-11-05)



