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Quantitation of ‘Myocardium at Risk' and
Infarct with Myocardial Perfusion SPECT
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Chul Bun KWARK, Myung Chul LEE and

Chang-Soon KOH : Dept, of Nuclear

Medicine, Seoul National Univ, KOREA

Because some myocardial segments with
apparent persistent perfusion defects at
rest image of TI-201 SPECT carry viable
myocardium we tried to quantify the
myocardium of persistent defects with
dipyridamole stress/rest Te-99m-MIBI SPECT
in 70 patients with chronic coronary
artery disease (CAD) and 82 with post-acute
myocardial infarction (AMI),

At first, we made computerized
methods for quantifying the reversibility
in myocardium with the perfusion state of
stress/rest difference and for scoring
persistent defects in terms of extent-
weighted severity,

Reversibility ® scores of AMI cases
showed the same distribution as those of
chronic CAD patients, R score predicted
improvement of ischemic myocardium after
PTCA (discriminant analysis, eta=0 89
p=0. 09, n=0) even in AML R score of pre-
PTCA was correlated with the decrease of R
score (ultiple regression r 2= 73
p<0. 05) in AMI patients as well as in
chronic CAD patients,

In addition to evaluate the utility
of severity score we compared the scores
of Te-99m-MIBI SPECT to rest gated blood
pool scan in 30 patients with post-
myocardial infarct, Rest defect global
score was related with left ventricular
global EF (r=-0. 68 p<0. 01). Extent-
weighted severity of rest perfusion defect
dedicated to each artery territory was
reflected with regionalwall motion
abnormalities in post-infarct patients,

We conclude that quantitative method
ofreversibility and severity in myocardial
perfusion SPECT could be useful in the
evaluation of "myocardium at risk and
infarct of coronary artery disease,

Purpose

*To develop reversibility and severity
scores and evaluate those utilities in
patients of chronic coronary artery
disease and myocardial infarct

*To quantify the myocardium of persistent
defects with Tc-99m MIBI SPECT

Introduction
Recent Advance in Myocardial Scan
*Radiopharmaceuticals
Tc-99m MIBL, Tc-99m teboroxime
(vs Thallium-201)
o [nstrument
Single Photon Emission Computed
Tomography (SPECT)
o Computer Software
Polar map analysis

Interpretation of Myocardial Perfusion
Scan

Ubservation .
Siress Image  Rest Tmage |MLcPretation
Homogeneous  Unchanged Normal

Focal defect  Improved Ischemia
Focal defect  Unchanged Infarct (?)
HW Strauss, T Nucl Med 1989

Subjects

70 patients of chronic coronary artery
disease (13;PTCA

82 patients of acute myocardial infarct
with angina (9;PTCA)

Methods
1. Tc-99m MIBI Perfusion SPECT
2 Tc-99m RBC Gated Blood Pool Scan
(30 patients of AMI)
Fig 1)

Computer Program
Fig23456)

I, Reversibility Score Fig 7.8 Table 1)
2 Severeity Score Fig 9 10 Table 1)
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Summary

*Reversibility and severity scores
developed in SNUH represented
quantitatively myocardial perfusion
status,

Reversibility Score of our method
predicted improvement of ischemic
myocardium after PTCA even in AMI,
*Extent-weighted severity score dedicated
to each coronary artery territory was
reflected with regional wall motion
abnormalities in post-infarct patients

Fig L Tc-99m MIBI perfusion SPECT

Stress Rest
7 ~10mCi SPECT 21 ~ 30mCi
S

i

bt

4 hour

Fig 2 Published Approaches for
Quantification

- STRESS and DELAYED, respectively
- 3 Coronary Territories and Total Heart

| - % Extent of Defect based on 20 Normal Database
- 3 levels of severity : Equivocal

Abnormal
Severely abnormal

* Visual | Reference Recommended |
* Extent of only - Scoring, differentistion of reversible defect |

Fig 3  Our Approach (Seoul National
University Hospital)

- Severity Scoring : LAD, RCA, L
= , LCX+LAD

- % Extent falling In 3 GRADES of REVERSIBLE & FIXED
DEFECT (13, 12, H, RR, R3, R2, R1)

- Extent Weighted Severity Scoring
St = fixed grade X %extent of this grade X weight
Sr= ruvasr‘gs X “pextent of this grade X weight
score = r

Loy o e

- Fixed/Reversible Ratio in Perfusion Defect

Conclusion

The quantitative method of reversibility
and severity in myocardial perfusion SPECT
could be useful in the evaluation of

"myocardium at risk’ and infarct of

coronary artery disease,

Fig 4  Computer Program (1)

Fig 5 Computer program (2)
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Fig 6. Clinical Studies Fig & Change of Reversibility Score after
PTCA vs Reversibility Score
before PTCA

Change of Reversibility Score after PTCA
vs Reversibility Score before PTCA
Artery of interest

Changes of reversiblity score (AOI)

0 angies (R%= 0.79)
4 Postintarct angina (g %4 0,80)

25 60 75 100 126 150
Reversibility score before angioplasty

multiple regression by all the variables
onloviated by GTQ & KTQ before PTGA

Fig 9 Severity Scores

Angina Acute MI
30 JPa‘tlent!lN:ﬂ?] 107 patients (N=70)
Fig T Reversibility Scores |
Angina Acute MI 20 1
307 patients (N=82) 207 patients (N=70) | &
15 |
25 " o =
20 | =
) " ‘T . :I
s I I Y -1 158 <25 135 -:‘IS ;Tcls-lq';.'} u - ¢|$ ()s <5 «AS <55 (ﬂl <75
-]
DI II]I I | | Illll N ‘ _
A o by Fig 10. Global LVEF and Extent-weighted
Severity of Total Area
80 —
o L;I““““ |
(oo}
60 T~0
Global
Pre-PTCA Pre-PTCA
( C-S method) [l (Our method) ll POStPTCA LVEF (
40 -
20
bl

20 40 60 80
Extent-weighted Severity of Total Area
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Table 1. Predictive Values of Scores in
PTCA (comparison between
C-S and SNUH methods)

Table 2 Correlation between Severity
Score of Each Artery Territory
and the Regional Ejection Fraction

Angina Postintarct angina
Improvedfitotal cases 10/13 69
1st determinant : 1st determinant :
C-S method STRESS-REST defect -
% difference (p>0.)
eta=0.83
(p=0.006)
SNUH method Reversibility Score Reversibility Sco
eta = 0. eta = 0.8
(p=0.004) (p=0.09)

Regional Ejection Fraction

Severity Score
Septal Apico-inferior Lateral
LAD -0.68 -0.79 *
RCA & -0.51 -0.52
LCX * x -0.53
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Ultrafast CT appearances of hypertrophic Fifteen of 30 patients (0. 0% had

cardiomyopathy asymmetric septal hypertropny (ASH (

T SEKIYA : Department of Radiology,
Kyoundo, Japan

Ultrafast computed tomography (UFCT),
Imatron C-10(, which is a new type of
computed tomography based upon electron
beam technology (ig 1,2 3 ), was
performed in 30 patients  (able 1) with
hypertrophic cardiomyopathy Cigd ).
Images were assessed on variability of
left ventricular hypertrophy, the pattern
of left ventricular contraction right
ventricular hypertrophy, dilatation of
the left atrium and thickening of the
mitral valve, Scan techniques were showed
Table 2 and Fig 5

The long-axis and short-axis views of
the left ventricle were obtained by sluing
the patient' s table Forty ml of non-
ionic contrast material was administrated
intravenously, using a mechanical injector
for each study, and typically three
studies were required for one patient,

Table 1:Patients

HCM 30 cases
male 21 cases
female 9 cases

age: 30-09 years old average 542 v. o,

Table 2:Methods
Imatron C-100

scan time 50 msec
interscan delay 8 msec
scan rate 17/sec

selectable levels 24 6 8
slice thickness m
image matrix 256X256

Fig 6 ). Six (0 0% had diffuse
hypertrophy @Fig 7 ), and nine (0. 0%
had apical hypertrophy Fig § Table 3) .
In 11 patients with ASH and two with
apical hypertrophy, non-hypertrophied
segments in end-diastole showed vigorous
contraction, 16 patients showed
homogeneous left ventricular contraction
and one showed partial apical contraction

@able 4) .

Right ventricular hypertrophy was
noted in 12 patients (40 0%, dilatation
of the left atrium in 13 patients (43 3%,
and mitral valve thickenting in threee
(10. 0% @able 5).

UFCT was useful in the evaluation of
apical hypertrophy, right ventricular
hypertrophy and left atrial dilatation
which could be difficult to obtain with
echocardiography,

Table 3:Results (1)

ASH 15/30  G0Y
ApH 9/30 Q0%
Diffuse  6/30 Q0%

Table 4:Results ()

Pattern of LV contraction

11/15 ASH:  contraction of non-H segment
7/9 ApH:  homogeneous contraction

6/6 Diffuse:homogeneous contraction

Table 5:Results (3)

RV hypertrophy  12/30 0%
LA dilatation  13/30 @3 3%
MV thickening 330 Q0%
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Fig I Longitudinal view
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FIGURE 2 Cross-Sectional View

Fig 3 Overview

focus coil

deflection coil /77

electron beam

Fig & Clasification of HCM

=2 2

Asymmetric Septal Hypertrophy Apical Hypertrophy

>

Mid-ventricular Obstruction Diffuse Hypertrophy

Fig 5 Method of examination

ECG

A //r\\»__h_T{jJ
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Fig T Diffuse hypertrophy Fig 8 Apical hypertrophy
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