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The Correlation Analysis of Stress/Rest Ejection Fraction of
21T Gated Myocardial Perfusion SPECT

Dong Seok Kim, Hee Jae Yoo , Dong Oh Shim
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: It is well-known that stress-induced stunning and reversible perfusion defect have impact on ejection
fraction (EF) when performing myocardial perfusion SPECT. Due to these reasons, gated SPECT is
recommended at stress and rest studies. And there was many experiments to analyze between Stress and Rest EF
by using #™To-MIBL The aim of this study is to analyze between stress EF and rest EF at myocardial perfusion
SPECT by using *'T] and define possible predictors of EF Varlablllty Materials and Methods: From 2008 June
to 2009 February, we analyzed 144 patients undergomg o'l gated myocardial perfusion SPECT in ASAN
medical center. To analyze the data, we use QGS (Quantitative gated SPECT) software, and derived End-systolic
volume (ESV), End-diastolic volume (EDV), EF from the result. In this study, we comparatively analyzed
stress/rest EF correlation based on stress/rest EF, EDV, ESV and reversibility of myocardial perfusion defect by
using paired #-test, Bland-Altman analysis. Results: Mached pairs of stress EF and rest EF demonstrated
excellent correlation (r=0.92) with no statistically significant difference (p=0.11). Bland-Altman analysis
demonstrated amean AEF was 0.52% (95% confidential interval[CI], -1.17~0.12%). No statistically significant
difference between a mean AEF and hypothetic mean of 0 (AEF=0) (p=0.10). In the correlation of AEF
according to stress/rest EDV and ESV, except rest ESV of <28mL (p<0.05), there was no statistically significant
difference. In the correlation of AEF according to reversibility of perfusion defect, patients with reversible
perfusion defect has statistically significant difference of AEF (p<0.05). AEF of stress/rest EF showed no
statistically significant difference except 55% of rest EF (p<0.05). Conclusion: Like studies with #™Te-MIBI,
there was generally no statistically significant difference between stress and rest EF in this study results.
However a stress EF of <55%, a rest ESV of <28mL and patients with reversible perfusion defect showed
statistically significant difference in AEF. If performing 20 myocardial perfusion SPECT to patients with
abnormal cardiac function or reversible perfusion defect, consider this study results and apply it. We expect this
study results could be useful predictors of AEF variability. (Korean J Nucl Med Technol 2009;13(3):3-9)
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Fig. 1. The correlation of Stress and Rest EF.

SAA A 2|ol|l+= paired t-test?} Bland-Altman analysisS
o]-§s13l.om, pgko] 0.05 o]kl - f-ofgt Aoz Q1st
Ark AZFLRE 95% P& AMESIGITE A ZROHe
2+ MedCalc Version 9.2.0.25 A3t

FA7) 2 HEAS e AR (058)E UERS
B 61.5% (95% A2 77 59.8~63.2%), ML= 36~89%
7ROt} Halr| #4lal vte Al AAEE(077)E YE
o, B 60.9% (95% AZTTL, 59.2~62.7%), He=
34~86%7FA] ot} Ha1719} FAl7| mE e 2% S U
EFHTHTable 1). §4]7] EDV 714 mL (95% AlZ77k
66.8~75.9 mL)9| Bt e om, S 67 mLo| i,
9= 30~183 mL7FA|o]et. §-4]7] ESVi= Bt 29.6 mL (*‘
2|17 95% A S, 264~32.8 mL)E UERY o w, Z71gke
mLo|i, ML 4~115 mLolch 33}7] EDVE Ha 79.2
mL (95% A1ZTL7L, 74.4~83.9 mL), 2735 72mLo] 1, W
o= 29~191 mL7}A|o|t}. H517|ESVE B 33 mL (95%
A1Z) 7L, 29.6~36.4 mL)E UERH O, Z717He 29 mLo]
i1, W)= 5~123 mLojch

Hal7|et FA1719] HilA Bt A=) - gRxs Hold
FA(0.92) 8 Holn FAHCRE [FoduEt AfolE K
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Table 1, Functional data of Stress and Rest studies
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Fig. 2. The correlation of Stress and Rest EDV.
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Fig. 3. The correlation of Stress and Rest ESV.

A] 9FITHp=0.109) (Fig. 1). 751712} F417] EDVE] ¢
BEE w2 WIS HEROH(095) SAH R Rt
ZpolE HFrHp<0.0001) (Fig. 2). Egt H3}7|e} F417]9]
ESV O S-H3E oJA] & A (0.96) 5 Yelion] 57
2o Folgt 2o|& HATHp<0.0001) (Fig. 3).

Bland-Altman £-4 % S3f o= WAIE & o HAI] %
7¥eteick(Fig. 4). Bt AEF= -052% (95% A12447L -1.17
~0.12%), Tﬂ%k— -1.0%0]31 FE= -12%) A 10%714] 0]
oh A71oA g2 FA719) A AT FebAle]
A AR o S5 Queith B AEFSE {47

Parameter EF (%) EDV (mL) ESV (mL)

Stress mean 60.9 (59.2~62.7) 79.2 (74.4~83.9) 33 (29.6~36.4)

Rest mean 615 (59.8~63.2) 714 (66.8~75.9) 29.6 (26.4~32.8)
Stress/rest matched pairs(p) 0.109 <0.0001 <0.0001

i

{3 29| $XI= 95% AEIFZF 29| K|S LIEFH.
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Fig. 4. Bland-Altman analysis of mean of stress/rest matched
pairs versus AEF.

oF Fsb A HAA HEAle Atol= 0Y Aojghe M
Aol= FARLE u|gl= ApolE HolA] QF3ITh(p=0.100).

7517]19F 54171 EDV, ESVell ul2 AEFghe| AJuaAl=
A 84 BEE 4915 ks 4171 EDVE 69.5
mL w5k 695 mL |4} 80 mL u|gh 80 mL o4 97 mL n
Bh 97 mL olgeR y3lal, 695 mL vekA= 4t
046% Aol& HEFHAL 69.5 mL o) 80 mL mlikof A=
4t -0.85%, 80 mL o4} 97mL u]gtol A= Hat -0.66%]
Zpol& e o, 97 mL oo Al= st -0.26%2] #}o]
S HERaL B g2 SAIR SR ot Aol & HolA] ¢
keh F417] ESVE 28 mL mvh 28 mL o4 32 mL w]v,
32 mL o4} 46.5 mL ulyk, 465 mL o4O U=l 28
mL "]kl A F4t -0.96%, 28 mL ©]4 32 mL v]ekofA]
Tt -0.55%, 32 mL ©]4} 46.5 mL m|gtollA= Bt 0.55%,
46.5 mL o]FollA= Bt 0.05%2] AtolE WERAIL F417]
ESV7} 28 mL w|vkQl ZF9ofgt SAX o= {ofgh Afol&
HJthp=0.042). 55}7] EDVi= 77.5 mL 1]y, 77.5 mL o]4+
90 mL ]9k, 90 mL ©]4+ 108.5 mL 1%k 108.5 mL oj4to =
UL 77.5 mL miRtoll A= et -048%, 77.5 mL o)
90 mL u]gto] A= 4t -0.047%, 90 mL o4} 1085 mL W]yt
oA Bt -1.36%, 108.5 mL oAl A Ht -0.26% Ao|E
Uehion] e ghe SARCR fofRt JolE Kol &
okeh ¥-817] ESVi= 31 mL w7k 31 mL o4 38 mL W]y,
38 mL o4} 505 mL w|qk 505 mL oAk Ul 31
mL "]kl A F4t -0.24%, 31 mL ©]4 38 mL w]wkofA] F
T+ -0.65%, 38 mL ©|A} 505 mL u]qtol| A Ht -0.75%, 50.5
mL ool Bt -1.31%9] ZolE HEllon FA o=

Table 2, summary of independent predictors of statistically
significant AEF difference

Independent predictors of

AFF difference Mean AEF (%) p value (p)

Stress EF<55% -2.02 0.008

Rest ESV<28 mL -0.96 0.042

Reversible perfusion defect -2.16 0.042
FoIE Holg Hol4) gkt

tHo.711).

Al vk Aol w2 AEFS] BA14 H42 Fslr|et
FA7] B 55% Tk 55% ool A 62% Tk, 62% o4
oflA 69% w9k 69% oldom WS o] askeich
F51719] 7% 55% u|RtellA] Bt -2.02%, 55% O)/d 62% 1]
qrollA Hat -0.71%, 62% o) 69% uTtollA B4t -0.18%,
69% o) olA Bt 0.79%2] ZpolE YERH AL 55% 1Rt
= A|&Jskar(p=0.008) TAX = o3t 2fo|7t HolA] ¢k
QK Table 2). F41719] 749 55% nlato| A Bt 0.75%, 55%
oatol A 62% wITkoll A Bt -0.405%, 62% ©lAFollA 69%
Aol A Bt -1.05%, 69% odollAl Bat -1.21%2] Afol&
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