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Myocardial  perfusion
assessed by dynamic
computed tomography,
with respect to viable
muscle in the infarcted
region
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Summary

To clarify the significance of regional myocardial perfusion, 31 patients of old myocardial infarc-
tion including 11 cases undergoing PTCA with a left anterior descending artery lesion were studied
using dynamic transmission computed tomography with excellent time resolution. Serial one-second
dynamic scans with an electrocardiographic triggering system were performed at the middle level of
the left ventricle using a bolus injection of contrast medium via the inferior vena cava. The F/V (F=
flow, V=volume) ratio, a parameter of perfusion per unit of myocardium, was calculated from gamma-
variate fitted time density curves obtained in the myocardium and in the left ventricular cavity. The
F/V ratio was significantly lower in patients not only with severe but also mild and no coronary artery
stenosis (post PTCA: 185454, 50~759%, stenosis: 193 +47, 909, stenosis: 181+51, 999, stenosis: 140+
34, 1009, stenosis: 142+27 ml//min/100 g, control value: 243451 m//min/100 g, post PTCA, 50~759,
stenosis, 909, stenosis vs control p<0.05, 999,, 1009, stenosis vs control p<0.005). The functional
images depicting myocardial perfusion frequently revealed abnormal perfusion findings in patients
not only with severe but also mild and no coronary stenosis. In the patients with mild or insignifi-
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cant coronary stenosis, the F/V ratio was dependent on the severity of left ventricular wall motion
abnormalities (hypokinesis: 192+51, akinesis or dyskinesis: 141432 ml/min/100 g; p<0.05).

In conclusion, the F/V ratio in infarcted regions calculated using dynamic transmission computed
tomography may be useful for assessing not only coronary artery stenosis, but the viability of myocardial

tissue.

Key words
Dynamic computed tomography

Old myocardial infarction

Myocardial perfusion

FF X

X # CT RBIZEMMEEL VTR M
RN, EREA OMBNBEORIEICHE LT
W5, DIEl, Baid, BolBE%E S h iR oMEeE
DENTE 4o X & CT B AL
BERERET 2 HEEERL, #ELLY?Y. &F
dynamic X # CT i THIE & h 2 1gE 3 BT
Bl OB E T H 0, EBINRMAEE 23
T <, DMEEEHERICEEBsh 5 L H#RISh
539, AW CIRARERICK T AR, T
2 b bBREFLHESOHHGERR ICRIETRE
ERANTAZLEAML LT, HERICRITHE
iR % dynamic X g CT ick W |IEL, &
EEBINRE: DI B L O ERESER R L 1
BeRE L.

MR EFE

W% ERITITREMRE BEZBIR &
T AR EEE B plasme L. B
3345, £tk 10 5, 4EHS 592+84 5 Th 5. TH
WRBRAEEE 13 75% LA 84, 90% 9 4, 99% 8 #,
100% 8 I Tdh 5. 2 iz &diiiic PTCA 21T
Liehs, 75% A ED B BREE B Rb o, B
Bk A+ 5EHH 10 gilic PTCA %#EfTL,
25% DTFICREEGER L. Zhd 104]Ti
PTCA it < dynamic X # CT %#fFL 2.
Thbb, A S EERCHEEREZREL,
BEt L. HEBL LT, EXEEBIRCAERERIC
T BEEB)RE & B 2 o 7o 14 4] T R &
RREL, HERLZ.

Fik: X # CT EE Rz TCT-900S %
Awiz. EEhRifoiGihkiEm % scan level 123
FE L. 65% angiografin 0.4 ml/kg % FRERIC
HBELEA—<rh5—F1 X 9 bolus AL
To. F— 5 INERREN CHERELS ¥, —[EiR
—F CEFAEAER S 28 BEERE T R K
trigger L{T- 7. BRI, & R #»s QT
MR%D r BOKTREI Y I PEOT— % 25
fiote. THbb, BURERBORMIFREY 1
PREoSLBEOEBREBR L.

F—yWE: DFRGERENED Y, EXE
f& L ez ROI 28 E L, CT EORRIIE
b% 7 BESELLL, time density curve #7&7-
(3 » 1 » ventricular curve, myocardial curve)®.
BALME Y Y ofgERE (F/V: F=flow, V=
volume) %, Zierler 0¥z % v, ROI o frac-
tional blood volume (myocardial curve & ven-
tricular curve o — 7 F o (AC) DHR) %
Z DL T O MHEEE R (3 DR DD curve
o effective first moment (M1E) mzE) TR L T
RHBZENTES. &6 IOHHE (.05 TR
LTUTFoREY F/V 25 L (Fig. )9,

ACm/ACv .
M1Em—-MIEv

60seconds 1.05 g/cc
minute 100 g
EEBED ROI 3AZERBEOMHER, IV
Z0# 1~2cm SO DHEED FFRERD 2 5 BT
ZHREL, ZhX ke F/IV 0XHiE % ERi
TATHESEE O F/V & L.
HERFTMo 72w functional image % ERLL

F/V (ml/min/100g) =

—426—



Measurement of tissue perfusion
Time density curves

CT number

P)
PH
Z
/ ventricular curve
%
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myocardial curve
ACm
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Cect (t) = K(t-AT)a exp {—(t-AT)/B}
t: time after injection
K: constant scale
a, B: arbitrary parameters
PH : peak height; AC: area below curve; M1: first
moment; AT: appearance time; MIE: effective
first moment
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Parameter of tissue perfusion
fractional blood volume(f)

F/V =
/ mean transit time(T)
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Fig. 1. Schematic representation of data process-
ing procedure.
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Myocardial curve
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Fig. 2. Representative case of a ventricular curve, a myocordial curve and a functional image
(old myocardial infarction with 509 left anterior descending coronary artery stenosis).
The F/V is 127 m//min/100g, which is lower than the control value.
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Fig. 3. Relationship between the F/V and the severity of coronary artery stenosis.

Table 1. Frequency of abnormal findings

by functional images depicting blood volume,

transit time and myocardial perfusion

OMI
Control
post PTCA 50~909% stenosis 99~1009% stenosis
N 14 12 15 16
PH 2(14.3%) 9(75.0%) 13(86.7%) 13(81.3%)
MIE 3(21.4%) 8(66.7%) 11(73.3%) 12(75.0%)
PM (PH/MI1E) 2(14.3%) 10(83.3%) 14(93.3%) 15(93.8%)

OMI=old myocardial infarction ; PTCA=percutaneous transluminal coronary angioplasty ; N=number of pa-

tients; PH and MIE: see Fig. 1; PM=PH/MIE.
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Fig. 4. Relationship between the F/V and the severity of left ventricular wall motion abnor-
mality in patients with mild coronary stenosis and without significant coronary stenosis.
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