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Post-stress Measurements of Left Ventricular Function with Gated Perfusion SPECT[
Comparison with Resting Measurements by Using Exercise and Adenosine Stress

Yong Whi Park, MDI, Ju Yup Han, MDI, Byeong Cheol Ahn, MDZ,
Hun Sik Park, MD', Yongkeun Cho, MD', Jaetae Lee, MDZ,
Shung Chull Chae, MD', Jae Eun Jun, MD' and Eu Hyun Park, MD'

'Department of Internal Medicine, *Nuclear Medicine, School of Medicine, Kyungpook National University,
Daegu, Korea

ABSTRACT

Background and Objectives[] This study examined the relationship between myocardial perfusion defects in
single photon emission tomography (SPECT) and the difference in the left ventricular functional parameters
obtained after stress and at rest. Materials and Method[] Eighty five patients known to have or were suspec-
ted to have coronary artery disease (CAD) underwent gated Tc-99m sestamibi SPECT using a one or separate
day rest/stress protocol. The post-stress left ventricular ejection fraction (LVEF-s) was compared with that at
rest (LVEF-r). Myocardial stunning was blieved to have developed when the LVEF was =$% lower than that
at rest. Results(] Forty one (48%) patients demonstrated reversible or irreversible perfusion defects in the ga-
ted perfusion SPECT (group 1). Forty four (52%) patients demonstrated a normal perfusion status (group 2).
In group 1, the LVEF-s was significantly lower than that at rest ([meant SD] 46+ 15.5 vs 48+ 16.0 respec-
tively, p<0.05). In group 2, there was no significant difference among the LVEF-s and LVEF-r (60% 7.6 vs 61
+7.9, pONS). In group 1, no difference was observed between the LVEF-s and the LVEF-r by the stress
modes. In 13 (32%) out of 41 patients with perfusion defects, the LVEF-s was =5% lower than the LVEF-r.
Conclusion[] The LVEF obtained after stress with gated SPECT may not reflect the true resting values. It is
recommended that gated myocardial perfusion SPECT should be performed also at rest especially in patients
with myocardial perfusion defects. (iKKorean Circulation J 2001531(10):1019-1026)

KEY WORDSO Tomogrophy, emission-computed, single-photon] Ventricular function, leftd] Myocardial
stunning.
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Table 1. Characteristics of patients

Group 1 Group 2
Sex (M/F) 41 (21/20) 44 (16/28)
Age (years) 60+ 13.1 57+ 9.7
Hypertension 10 20
Diabetes 4 8
Smoking history 6 17
Previous history Ml (No) 10 0
Stress mode (Ex/Ad) 27/14 32/12

Group 10 patients with perfusion defects in post-stress
SPECT, Group 20 patients without perfusion defects in
post-stress SPECT, MO male, FO female, MIO myocardial
infarction, NoO number, ExO exercise, AdO adenosine
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Fig. 1. Correlation between rest and poststress LVEFs ob-
tained at gated SPECT in all patients. LVEF-rO left ventri-
cular ejection fraction on rest SPECT, LVEF-sO left ventri-
cular ejection on post-stress SPECT, SEEO standard error
of the estimates.

Table 2. Results of gated perfusion SPECT in total patients

Resting Post-stress p
EDV (mL) 96+ 57.5 97+ 57.9 NS
ESV (mL) 49+ 47 .4 51+ 47.9 NS
LVEF (%) 55+ 14.0 53+ 13.9 NS

EDVO end-diastolic volume, ESVO end-systolic volume,
LVEFO left ventricular ejection fraction, NSO not significant
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Table 3. Results of gated perfusion SPECT by presence of
perfusion defects

Group 1 Group 2 o}
Number (M/F) 41 (21/20) 44 (16/28) NS
Stress mode (Ex/Ad) 27/14 32/12 NS
EDV-r (mL) 114+ 73.1 79+ 29.9 <001
ESV-r (mL) 67+ 61.2 32+ 17.1 <0.001
LVEF-r (%) 48+ 16.0 61+ 7.9 <0.001
EDV-s (mL) 117+ 722 78+ 30.7 <0.01
ESV-s (mL) 71+ 60.6* 32+ 17.8 <0.001
LVEF-s (%) 46+ 155" 60+ 7.6 <0001

Group 10 patients with perfusion defects in post-stress
SPECT, Group 20 patients without perfusion defects in
post-stress SPECT, *0O p<0.01 vs ESV-r of Group 1, T O
p<0.05 vs LVEF-r of Group 2, NSO noft significant, MO
male, FO female, ExO exercise, AdO adenosine, EDV-r
end-diastolic volume of left ventricle on rest SPECT, ESV-
rd end-systolic volume of left ventricle on rest SPECT,
LVEF-rQO left ventricular ejection fraction on rest SPECT,
EDV-sO end-diastolic volume of left ventricle on post-st-
ress SPECT, ESV-sO end-systolic volume of left ventricle on
post-stress SPECT, LVEF-sO left ventricular ejection frac-
tion on post-stress SPECT

000 000 000@0) 44002%)0 00 000
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Table 4. Comparison of differences of results between
post-stress and rest perfusion gated SPECT by perfusion
defects

Gruop 1 Group 2 p
A EDV-rs (mL) —28+ 145 1.8% 6.6 NS
A ESV-rs (mL) —-3.6x 85 —4.6+ 54 p<0.05
A LVEF-rs (%) 23+ 59 1.0+50 NS

Group 10 patients with perfusion defects in post-stress
SPECT, Group 20 patients without perfusion defects in
post-stress SPECT, A EDV-rsO differences of end-diastolic
volume of left ventricle between resting and post-stress
gated perfusion SPECT, A ESV-rsO differences of end-sy-
stolic volume of left ventricle between resting and post-
stress gated perfusion SPECT, A LVEF-rsO differences of
ejection fraction of left ventricle between resting and
post-stress gated perfusion SPECT, NSO not significant

Table 5. Results of gated perfusion SPECT in patients with
perfusion defects by stress mode

Exercise  Adenosine p
Number (M/F) 27 (15/12) 14 (6/8) NS
Age (years) 60+ 10.0 65+ 6.8 NS
No. of diseased vessels
(single/multiple) 2176 /3 NS
EDV-r (mL) 109+ 74.4 124+ 299 NS
ESV-r (mL) 62+ 60.5 77+ 63.8 NS
LVEF-r (%) 49+ 142 47+ 19.5 NS
EDV-s (mL) 110+ 72.5 131+ 722 NS
ESV-s (mL) 65+ 60.2 82+ 62.1 NS
LVEF-s (%) 47+ 140 44+ 183 NS

Post-ischemic stunning 7 (26%) 6 (43%) NS

NSO not significant, MO male, FO female, NoO number,
EDV-r] end-diastolic volume of left ventricle on rest SP-
ECT, ESV-rd end-systolic volume of left ventricle on rest
SPECT, LVEF-rO left ventricular ejection fraction on rest
SPECT, EDV-sO end-diastolic volume of left ventricle on
post-stress SPECT, ESV-sO end-systolic volume of left ve-
nfricle on post-stress SPECT, LVEF-sO left ventricular eje-
ction fraction on post-stress SPECT
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Table 6. Results of gated perfusion SPECT by post-ischemic stunning in patients with perfusion defects

Patients without
post-ischemic stunning

Patients with
post-ischemic stunning

p

Number (M/F) 13 (5/8) 28 (16/12) NS
Age (years) 61t 7.0 61+ 10.3 NS
Stress mode (Ex/Ad) 716 20/8 NS
No. of diseased vessels (single/multiple) 12/1 20/8 NS
EDV-r (mL) 96+ 59.1 122+ 78.3 NS
ESV-r (mL) 51+ 53.2 75% 64.1 NS
LVEF-r (%) 57+ 17.8 44+ 13.7 <0.05
EDV-s (mL) 99+ 55.4 125+ 78.3 NS
ESV-s (mL) 59+ 54.2* 76% 63.5 NS
LVEF-s (%) 48+ 16.8" 45+ 15.0 NS

*0 p<0.01 vs ESV-r of patients with post-ischemic stunning, T O p<0.001 vs LVEF-r of patients with post-ischemic stun-
ning, NSO noft significant, MO male, FO female, ExO exercise, AdO adenosine, Noll number, EDV-r end-diastolic vo-
lume of left ventricle on rest SPECT, ESV-rJ end-systolic volume of left ventricle on rest SPECT, LVEF-rO left ventricular
ejection fraction on rest SPECT, EDV-sO end-diastolic volume of left ventricle on post-stress SPECT, ESV-sO end-systo-

lic volume of left ventricle on post-stress SPECT, LVEF-s0 left ventricular ejection fraction on post-stress SPECT
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