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Characteristic Findings of Exercise ECG Test, Perfusion SPECT and Coronary
Angiography in Patients with Exercise Induced Myocardial Stunning
Byeong-Cheol Ahn, MD, Ji-Hyoung Seo, MD,, Jin Ho Bae, MD, Shin Young Jeong, MD, Hun Sik Park’, MD,
Jaetae Lee, MD, Shung Chull Chae', MD, and Kyu Bo Lee, MD.

Departments of Nuclear Medicine and Intemal Medicine’ Kyungpook National University Hospital, Kyungpook
National Unversity Medical School, Daegu, Korea

Purpose : Transient wall motion abnormality and contractile dysfunction of the left ventricle (LV) can be observed
in patients with coronary artery disease due to post-stress myocardial stunning. To understand clinical
characteristics of stress induced LV dysfunction, we have compared the findings of exercise stress test, myocardial
perfusion SPECT and coronary angiography between subjects with and without post-stress LV dysfunction.
Materials and Methods : Among subjects who underwent exercise stress test, myocardial perfusion SPECT and
coronary angiography within a month of interval, we enrolled 36 patients with post-stress LV ejection fraction
(LVEF) was >5% lower than rest (stunning group) and 16 patients with difference of post-stress and rest LVEF was
lesser than 1% (non-stunning group) for this study. Treadmill exercise stress gated myocardial perfusion SPECT was
performed with dual head SPECT camera using 740 MBg Tc-99m MIBl and coronary angiography was also
performed by conventional Judkins method. Results : Stunning group had a significantly higher incidence of
hypercholesterolemia than non-stunning group(@5.5 vs. 7.1%, p =0.01). Stunning group also had higher incidence of
diabetes mellitus and lower incidence of hypertension, but these were not statistically significant. Stunning group
had larger and more severe perfusion defect in stress perfusion myocardial SPECT than non-stunning grouplextent
18.2 vs. 9.2%, p=0.029 severity 135 vs. 69, p=0040). Stunning group also had higher degree of reversibility of
perfusion defect, higher incidence of positive exercise stress test and higher incidence of having severe stenosis
(80~99%) in coronary angiography than non-stunning group, but these were not statistically significant. In
stunning group, ali of 4 patients without perfusion defect had significant coronary artery stenosis and had received
revascularization treatment. Conclusion : Patients with post-stress LV dysfunction had larger and more severe
perfusion defect and severe coronary artery stenosis than patients without post-stress LV dysfunction. All of the
patients without perfusion defect in stunning group had significant coronary artery stenosis and needed revas
cularization. Therefore, we suggest that invasive diagnostic procedures and therapeutic interventions might be
needed in patients with post-stress LV dysfunction. Korean J Nucl Med 38(3:225-232, 2004)

Key Words: Post-stress myocardial stunning, Left ventricular ejection fraction, Cated myocardial perfusion SPECT,
Angiography, Exercise ECC test.
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 Perfusion SPECT and Coronary Angiography in Patients with Bxercise Induced Myocarial Stunning
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Table 1. Clinical Characteristics of Subjects

sfunning  non-stunning
group group p value

(n=36) (n=16)
Age(year) 60.3+8.5 55.7+6.3 0.303
Male 77.8% 68.8% 0.357
Smoking (+) 63.6% 64.3% 0.618
Hypertension (+) 36.4% 64.3% 0.0756
Diabetes mellitus (+) 15.2% 0% 0.166
Hypercholesterolemia(+) 45.5% 7.1% 0.010
3. BAAE

EA44 Heles SPSS xZ2 1% (90 version)S ARl
student t-test ¥ Chi-square testS Alai3tgem, p zkel 0.05
o|&}el A Frelgt AoT A

/| _Tl_l.

VAT v 2T HE YA EETY] NE
F8HA E%on(455 ) 7.1%, p=001), Y] WL}
< A%%E /on, 18RS HimE W A%E 7oy
AR F3kA] trH15.2 ™ 0%, p=0,15, 36.4 T 64.3%,
0.075), T3 Y Troll FA} Nme FAFEIATHE36 ™ 64.3%,
p=0618).

VAT B AL A A FEEAE A
o7k gilon} Rl & A FEEL ZPEAETe] 1A A
ol vl3ted RrolshA Rkttt (484 + 104% © 577 + 87%,
p=0002). 71AATEE BN BRI He) 55 AHE
o ok Ao HEr kkoy BAF foAel X
(829% T 64.3%, p=0.152), Ao =53k A 7kz Ao Aeke
ol 2ol 7 12ATH403.0+175.2 T) 459.8+2158%, 124.6+27.6 T
131.9429.0). 71BAET- B/ 84T v SAIHCE &
e BARALEY A7 AX (182£135 W 9.2410.8%,
p=0029), =7} Asliom (135£10.3 o 69484, p=004),
FRAE 71990 o E AFE IR BAHCE fefst
A &%t (79463 ™ 48+4.7, p=0.095). 712 ALF> H)7)
HAT ) vE) BEY 2Y€Y dRdE) WETt Y
ERot BAHSE oA FUL (625% Wt 46.2%,
p=0279), #FFN Hr} FF A== Aozt fATh
(75.8% T 69.3%, p=0468). &t} 7| A AZFL v 7184
ool B8l 80~99% A=) Ae WFEH Fare EA ¥
E7b w8 AEE Jehidt (647% W 35.7%, p=0.064).
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Table 2. Characteristic Findings of Exercise ECG Test, Perfusion SPECT and
Coronary Anglography in Patients with or without Exercise Induced Myocardial

Stunning

stunning  non-stunning

group group p value

(n=36) (n=16)
Rest LVEF 56.6 £ 106% 57.7 + 8.4% 0.683
Post-stress LVEF 484 + 104% 57.7 = 87% 0.002
Extent of perfusion
defect in post-stress 182 £ 13.5% 9.2 + 10.8% 0.029
imaging
Severity of perfusion
defect (88S) in post-stress 13.5 + 103 6.9 + 8.4 0.040
image
Reversibility of perfusion
defect (SDS) in 9+ 63 48 + 47 0.095
post-stress image
Percentage of patients
with severe coronary 0 o
stenosis(80-99%) on 64.7% 35.7% 0.064
Angio
Percentage of patients 80.9% 64.3% 0.095

with positive Ex ECG

* abbreviations. LVEF, left ventricular ejection fraction; SSS,
summed stress score; SDS, summed difference score; Angio,
coronary angiography; Ex ECG, exercise ECG test.

Table 3. Correlations Between Parameters of Perfusion Defect on post-stress
perfusion SPECT and Post-stress LVEF Decrease

corelation  p value
Extent of perfusion defect r=-0.104 0.629
Severity of perfusion defect (S55) r=-0,080 0711
Reversibility of perfusion defect (SDS) r=-0.105 0.626

* dbbreviations.  LVEF, left ventriculor ejection fraction; SSS,
summed stress score; SDS, summed difference score.
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Fig. 1. Case showing post-stress
myocardial  stunning.  Myocardial
perfusion SPECT of a é5-year-old
male showed reversible perfusion
defect in left anterior descending
artery territory and goted SPECT
revedled transient  anteroapical
hypokinesiac and decrease  of
post-stress LVEF more than 5%. His
coronary angiography showed 80%
stenosis of left descending artery.

Fig. 2. Case showing no post-siress
rmyocardial stunning. Myocardial per-
fusion SPECT of a é9-year-old femcle
showed fixed perfusion defect in
right coronary artery territory and
gated SPECT reveadled persistent
bosal inferior  hypokinesia.  Her
coronary angiography showed com-
plete obstruction of proximal right
coronary artery.

Fig. 3. Myocardial perfusion SPECT
of a é2vyear-old male showed
normal perfusion but gated SPECT
revealed anteroapical hypokinesia
ond decrease of post-stress LVEF
more than 5%. His coronary
angiography showed 80% stenosis
of left main branch and finally he
received coronary artery bypass
graft surgery.
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