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Objectives. Myocardial perfusion imaging has lower sensitivity for the diagnosis of coronary artery dis-
ease in patients with three-vessel disease. The presence of post-stress dysfunction of the left ventricle,
evaluated by electrocardiography] ECGlgated single photon emission computed tomography] SPECT[
with a quantitative gated SPECT program, was investigated in patients with coronary artery disease, and
also whether combining post-stress dysfunction and myocardia perfusion imaging improved the diagnosis
of coronary artery disease.

Methods. ECG gated technetium-99m-tetrofosmin SPECT was performed using a one day, stress and
rest, protocol in 139 patients. SPECT and coronary angiography were performed within 1 month. The
coronary artery disease group consisted of 89 patients: 43 with one-vessel diseasel 1VDI] 28 with two-
vessel diseasel 2VDI] and 18 with three-vessel diseasel 3VDL The group with zero-vessel diseasel OVDO
consisted of 50 patients. According to post-stress and rest gection fractionl EFCand end-systolic volume

0 ESV post-stress dysfunction is defined as follows: rest EFL post-stress EFH 5% and post-stress ESV
O ret ESVH 5ml.

Results. In the coronary artery disease group, post-stress ESV was larger than rest ESV] 37.8+ 26.4,
34.0+ 24.2ml, p0d 0.00100 and post-stress EF was lower than rest EF 61.5+ 11.1%, 64.2+ 10.8%, p
0.00100 In the OVD group, ESV and EF were the same for post-stress and redf] 25.7+ 20.8, 26.2+
21.6ml, NS; 70.4+ 9.5%, 70.0+ 9.6%, NS[ Post-stress dysfunction was 6.0% in the OVD group and
30.3% in the coronary artery disease groupl pJ 0.00101 Furthermore, post-stress dysfunction in the 2VD

[0 35.7%Cand 3VDI] 38.9%Cgroups was higher than that in the OVD group) pd 0.01, pO 0.01[] Sensitivity
of coronary artery disease diagnosis by myocardial perfusion imaging was 75%. The combination of post-
stress dysfunction and myocardial perfusion imaging improved sensitivity from 75% to 82%l p[J 0.050]
but reduced the specificity from 92% to 86% p[J 0.08C1

Conclusions. Post-stress dysfunction is a useful parameter for clinical diagnosis of coronary artery dis-
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Table 100 Basic patient characteristics and findings of gated SPECT

CAD
ovD
TotalO 1vDO 2vDO 3vbO
Ond500 OnOd8900 0 nO 430 0O n0O 280 0 n0O 180
Agelyr0 O 60+ 1201 64+ 100 64+ 1001 64+ 1000 66+ 701
Treatmentd O O O O O
PTCAO | 700 420 180 100
CABGUO 0 190 10 100 80
Stressl g | O ] 0
Exercisel] 230 500 260 160 80
ATPO 270 390 170 120 100
Stress ECGl 0 O %0 180 62.9°° O 3957 [ 78.6™° 94.4%
Symptoril 0 0 %0 O 140 38.270 27.90 464" 0O 50.0™
ESO 0 | O O d
Post-stressl] 7.4+ 9.30 29.0+ 23.20 25.0+ 24.80 32.4+ 23.00 33.1+ 18.20
Rest[ 7.1+ 1050  14.5+ 14.90 11.8+ 12.60 14.1+ 15.90 21.6+ 16.80
A ESO 0.2+ 850 145+ 19.0°7 132+ 226" O 184+ 17.3" O 115+ 9.0° O
SsO g | O ] 0
Post-stress] 2.9+ 4.40 28.4+ 30.50 20.3+ 25.30 33.8+ 32,50 39.3t 34.60
Rest[ 2.5+ 4.80 8.3+ 12.90J 5.9+ 10.200 7.8+ 11.60 14.8+ 18.20
ASS 0.4+ 5.40 20.1+ 21577 143+ 17.60  26.0+ 26.37°0 O 24.4+ 195°

Continuous values are meant SI? “p0 0.01, “"p0 0.001 vs OVD.O

O

CAD : Group with coronary arteR/ disease. OVD : Group with zero-vessel disease. 1VD : Group with single-vessel
disease. 2VD: Group with two-vessel disease. 3VD : Group with three-vessel disease. Stress ECGI [0 [I: Positive
by stress ECG. Symptorfy [0 [0 Onset of symptorfl angina, chest discomfort or dyspneal] A : Stress[] Rest.[J

SPECTUO single photon emission computed tomography ; PTCAL percutaneous transluminal coronary angio-
plasty ; CABGLO coronary artery bypass grafting; ATPU adenosine triphosphate; ECGL electrocardiography ; ES

0 extent score; SSO severity score.
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Table 200 Basic patient characteristics and findings of gated SPECT divided into exercise stressand ATP stress

ovD CAD
Total Ol Exercisel] ATPO Total Ol Exercisel] ATPO
O nO500 0O OnO240 0O 0 nO 260 O nO890 O O nO500 0O 0 nOJ 390J
Agelyr0 O 60+ 1200 55+ 90 65+ 1200 64+ 100J 61£ 9 O 69+ 7 O
Treatment[] O ad O g 0 O
PTCADO 0 0 0 700 410 2901
CABGO O 0 0 190 o] 100
Stress ECGI O O %0 1800 250 1200 62.90 640 620
Symptort [0 0 %0 O 140 170 1200 38.20 441 310
ESO O 0 0 0 0 0
Post-stressl] 7.4+ 9.30 6.5+ 100 8.2+ 8.8 29.0+ 23.20 32.4+ 26.60] 24.6+ 17.20
Rest[] 7.1+ 10.50 6.6+ 9.900 7.6+ 11.10 14.5+ 14.90 14.7+ 16.30 14.3+ 13.10
A ESO 0.2+ 8.50 001+ 86 O 0.6+ 8.60 14.5+ 19.00 17.7+ 23.70 10.3£ 89 O
SSsO 0 ad 0 g 0 0
Post-stress] 2.9+ 4.40 3.5+ 5.80 2.3+ 2.60 28.4+ 30.50 317+ 32.60 24.2+ 27.30
Rest[] 2.5+ 4.80 2.8+ 6.00 2.2+ 3.30 8.3+ 12.90J 8.2+ 12.80] 8.4+ 13.200
A SS 0.4+ 54 0.8t 75 0.1+ 24 20.1+ 215 234+ 24.4 15.8+ 16.5
Continuous values are meant SD.[J
Explanation of the groups and abbreviations asin Table 1.
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In the CAD group, left ventricular end-diastolic volume
post-stress was larger than that at restl p0 0.00101

EDV O end-diastolic volume. Explanation of the
groups and other abbreviations asin Table 1.
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Fig.2 Comparison of left ventricular end-
diastolic volume between post-stress
and rest
In the 2vD and 3VD groups, left ventricu-
lar end-diastolic volume post-stress was
larger than that at restl pO 0.001, pO
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0.010
Post-stress Rest Explanation of the groups and abbrevia-
3vD tionsasin Table 1, Fig. 1.
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Fig. 3 Comparison of left ventricular end-systolic vol-
ume between post-stress and rest
In the CAD group, left ventricular end-systolic volume
post-stress was larger than that at restl p0 0.00101
ESV O end-systolic volume. Explanation of the groups
and other abbreviationsasin Table 1.
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Fig.4 Comparison of left ventricular end-
systolic volume between post-stress
and rest
In the 2VD and 3VD groups, left ventricu-
lar end-systolic volume post-stress was
larger than that at rest] pO 0.001, pO

0.050

Post-stress Rest  Post-stress Rest Post-stress Rest Post-stress Rest Exp|anati0n of the groups and abbrevia-
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Fig.5 Comparison of left ventricular gection fraction
between post-stress and rest
In the CAD group, left ventricular ejection fraction
post-stress was lower than that at rest.
LVEFDO left ventricular gjection fraction. Explanation
of the groups and other abbreviationsasin Table 1.
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Fig. 6 Comparison of left ventricular €ec-
tion fraction between post-stress and
S rest

In the 2vD and 3VD groups, left ventricu-
lar gjection fraction post-stress was lower
than that at restl pO 0.001, pO 0.050

Explanation of the groups and abbrevia-
3VD tionsasin Table 1, Fig. 5.

(%) 100
80
60 _
LVEF
40
-
20
Post-stress Rest Post-stress  Rest Post-stress Rest Post~stress Rest
ovD 1vD 2VD
507
401

p<0.001

30.3

301

Post-stress dysfunction(%)
Post—-stress dysfunction(%)

ovD CAD ovD 1vD 2VD

O0MpdoosibOInnODO92%0 0 86%0 O
O0mMpboosbOInnnd81%b 0 83%d00n
O00DO0000O0O00Db0O0000OO Fig. o
2vbog3vbooooooooboboboboboDDD
6000000000000 0O0O0DOOODOOS37O
goboobooboobegoboz2bbpPsDOOD
gooopsbOboobooooboobOoobognn
804% 00847000 00001VDODODO430000
ooooOoooobOoooboooobos3cboobooon
oobDoO0O01wLBgoob400PSDOOOOODODO
PSODOOOOOOO1IvVDOODOOO 69.7%0 0 79%
ooboooopsbOOO0O0OO0OO0O0OOOOODOOOO

J Cardiol 2001; 38: 123-135

Fig. 7 Frequency of post-stress dysfunction
in the groups
Post-stress dysfunctionl PSDOvas defined
as rest LVEFD post-stress LVEFH 5%
and post-stress ESV U rest ESV 5 5ml.
The frequency of PSD in the CAD group
was higher than that in the OVD group. The
frequency of PSD in the 1VD, 2VD and
3VD groups was higher than in the OVD
group.
Explanation of the groups and other abbre-
3vD viationsasin Table 1, Figs. 3, 5.
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Table 30 Brequency of post-stress dysfunction in the groups divided into exercise stress and ATP

stress
oD CAD
Total 1VvD 2VD 3VD
Totall %0 O 6.00 30.3"°° 0 23.3°0 35.7°°0 38.9°°0
Exercisgl %0 O 8.30 32.0° 23.10 43.8"[0 37.50
ATE %[0 O 3.8 28.2° 235 25.0 40.0°
op8 0.05, °pd 0.01, °°° pJ 0.001 vs OVD.O
Explanation of the groups and abbreviations asin Table 1.
89 (cases)
CAD|OVD
Perfusion image : Ischemia Perfusion image : Ischemia|] + | 73 7 80
(ASS25) 67 29 +
A'SS = post—stress SS — rest SS 75% Function image : PSD — | 16 43 59
. 89 | 50 | 139
Function image: PSD «Sensitivity 82%
RestEF — post-stress EF >5% 6 16 +Specificity 86%
Post—stress ESV — restESV 25ml 7% ‘Accuracy 83%
73 Fig. 9 Diagnosisof coronary artery disease by the com-
82% bination of post-stress dysfunction and myocar -

Fig. 8 Diagnosis of coronary artery disease by the com-
bination of post-stress dysfunction and myocar -
dial perfusion imaging
Sensitivity of coronary artery disease diagnosis by
myocardial perfusion imaging was 75%. Combination
of post-stress dysfunction and myocardial perfusion
imaging improved sensitivity from 75% to 82%.

EFO gjection fraction. Other abbreviations as in Table
1, Figs. 3,7.
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Explanation of the groups and abbreviations asin Table
1, Fig. 7.
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Stress .

Extent score: 3

Severity score: 0

%

Fig. 10 Myocardial perfusion images, bull’ s eye severity maps, by summed SPECT
Myocardial perfusion imaging shows slightly decreased uptake with fill-in, myocardial ischemia, is pre-
sent in the inferior wall, suggesting myocardial ischemia. The severity score is almost normal.
Abbreviation asin Table 1.

Rest

Extent score: 1
Severity score: 0

Post-stress Rest

EDV: 106 mIO ESV: 48 mlI0 EF: 55% EDV: 88mlIO ESV: 32mlI0 EF: 64%

Fig. 11 Three-dimensional function images by ECG gated SPECT
The solid contoured image represents the left ventricular cavity at endsystole and the mesh part of the
image shows the endocardial surface at enddiastole. The images displayed show the anterior, apical and
inferior walls. The function image shows that global dysfunction is present only on the post-stress image.
End-diastolic and end-systolic volumes post-stress are larger than those at rest. Ejection fractionl 55%[]
post-stress was lower than that at retl 64%[1
Abbreviationsasin Table 1, Figs. 1, 3, 8.

J Cardiol 2001; 38: 123-135



132 oooooooo oo

Mid RCA 90%

Proximal LAD 75%
Mid LAD 75%
Distal LAD 75%

Fig. 12 Coronary angiograms showing severe stenosed arrowsCin the proximal, mid and distal left
anterior descending arter i/ rightCéand the mid right coronary arterii leftl]

Two-vessel diseaseis present.

RCA O right coronary artery; LADO left anterior descending artery.
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