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Reference Values of Functional Parameters in Gated Myocardial Perfusion
SPECT : Comparison with QGS® and 4DM® Program

Young Jin Jeong, MD.', Tae Ho Park, MD.’, Kwang Soo Cha, MD, Moo Hyun Kim, MD.,
Young Dae Kim, MD., Do-Young Kang, MD.
School of Nuclear Medicine' and Internal Medicine’, Dong-A University College of Medicine, Busan, Korea

Purpose: The objectives of this study were - First, to determine the normal range of left ventricular end diastolic
volume (EDV), end systolic volume (ESV) and ejection fraction (EF) from gated myocardial perfusion SPECT for
Quantitative Cated SPECT (QCS) and 4D-MSPECT (4DM), respectively. Second, to evaluate the relationships
between values produced by both software packages. Materials & Methods: Tc-99m MIBI gated myocardial
perfusion SPECT were performed for 77 patients (mean age: 49.6+13.7y, n=237M), 40(F) with a low likelihood
{€10%) of coronary artery disease (CAD) using dual head gamma camera (E.CAM, Siemens, USA). Left ventricular
EDV, ESV and EF were automatically measured by means of QGS and 4DM, respectively. Results: In QCS, the
mean EDV, ESV and EF for all patients were 78.2+25.2mi, 27.4+129ml and 66.6+8.0% at stress test respectively,
not different from rest test (p»0.05). In 4DM, the mean EDV, ESV and EF for all patients were 89.1+26.4ml, 29.1+
128ml and 685X6.7% at stress test. Most cases in 4DM, there was no significant difference statistically between
stress and rest test (p)0.05). But statistically significant difference was found in EF (68.5+6.7% at stress vs 709+
8.0% at rest, p<0.05). Correlation coefficients between the methods for EDV, ESV and EF were comparatively high
{0.95, 0.93, 0.71 at stress test and 0.95, 0.90, 0.69 at rest test, respectively). However, Bland-Altman plots showed a
large range of the limit value of agreement for EDV, ESV and EF between both methods (-30mi~10ml, -12mi~
8ml, -14%~11% at stress test and -32ml~5ml, ~13ml~13ml, -18% ~12% at rest test). Conclusion: We found the
normal ranges of EDV, ESV and EF for patients with a low likelihood of CAD in both methods. We expect these
values will be a good reference to interpret gated myocardial perfusion SPECT. Although good correlation was
observed between both methods, they should not be used interchangeably. Therefore, when both programs are
used at the same site, it will be important to apply normal limits specific to each method.Korean J Nucl Med
396)-430-437, 2005)
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Table 1. LVEF and volume values of the different software packages for subjects with low likefihood for CAD

stress-EDV(m) stress-ESV(mI) stress-EF(%)
QGS 4DM QGS 4DM QGS 4DM

m 7824252 89.1+264 2744129 2014128 66.6+8.0 68.5+6.7
All ULN 128.6 141.9 53.2 54.7 - -

LLN - - - - 50,6 55.1

m 91.5+23.8 1002+25.9 345+110 3444121 62.7+3.6 66.1+4.8
Men ULN 139.2 152.0 56.5 58.6 - -

LLN - - - - 55.4 56.5

m 659+19.8 78.8+22.7 209+10.9 241+11.6 702+9.2 70875
Women ULN 105.4 1242 47.3 - -

LLN - - - 51.8 55.9

rest-EDV(ml) rest-ESV(mi) rest-EF(%)
QGS 4DM QGS 4DM QGS ADM

m 76.8+25.6 88.4+27.2 266+13.3 2684125 67.4+8.7 70.9+8.0
All ULN 128.0 142.7 51.9 - -

LLL - - - 499 54.9

m 90.5+23.8 99.5+25.5 343116 31.8+£10.8 62.7+4.5 68.3+5.6
Men ULN 138.2 150.6 53.5 - -

LLN - - - 53.7 57.1

m 64.1+£20.2 78.1+24.7 19.5+10.7 2214123 71.7+9.5 73.3+9.1
Women ULN 104.5 127.5 46.7 - -

LLN - - - 52.8 55.1

m : mean =+ SD, ULN : upper limit of normal, LLN : lower limit of normal
EDV : end diostolic volume, ESV : end systolic volume, EF : ejection fraction

50.6%, 49.9% ©1/3elqth. A HaF 62.7£36%, 62.7+
45%0°13 323 B9 37t 42 554%, 53.7% ©173°l
Rk oA HF 702+9.2%, 71.71£95%°1 2 FAF W99
ste7he 2447 51.8%, 52.8% ol Feldth. AA, @A), oA
Byl A Fal7)9 F2)7] A4 FEEY atole F27]
o] FEEC] 7 oY FAAHCE FoAE Fghrh
(p=0.149, 0963, 0.086). DM A FHAH FHE AA
o2 2351719 F471 247k 685+£6.7%, 70.9+80%°1L A
2 B9l 8lek7te 551%, 54.9% ©13eldh EA Hie
66.1+£4.8%, 68.3+£56%°12 B4 HLT 565%, 57.1% ©I
Aot oA HEFL 708+75%, 73.3+91%0)3 AA W
919 387HE 55.9%, 55.1% ©l Atk F3H7]d HlE F417)
o] FEEo] Uzt Thow QGSAA Y Aot &
SAHCE R 2ozt AAUTHp=0.001, 0016, 0.022).
QGS$ 4DM EFollA £317)8F F47]0A R E Y= o
Aol FEEo TR EAASLE F9g zolrt Uitk
(p<0.005).

oA ol &7 X (Table 1)

olgh7IT A &5 Ha QGSAA Far)g F4
7] 4zt AA A 7824252 ml, 76.8+£25,6 mlo]X A} H
fe] Ag7he 1286 ml 1280 ml olstol it EAoA &
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Zbzb 9154238 ml, 90.5+23.8 mle|Z A ¥ Adrt
£ 139.2ml, 138.2ml ©] 3ol At AR ME 27} 6594198
ml, 64.1420.2 mlo] 2 4 W99 ¥7he 1054 ml, 1045
ml °]3tel Atk ADMellA #3t7)ek 47 bz Ao A
89.1+264 ml, 884272 milolx Fd WS Adrte
1419 ml, 142.7 ml ol3tel ek @Al & Z2 100.2+£25.9
ml, 995255 mlel X A4 W94 Ad7kE 152.0 ml, 150.6
ml ol&tolch AR A e 24zt 7884227 ml, 7811247
miol . A W9 derte 1242 ml 1275 ml ©]stel )l
o

FE7T FHA &3 FgE QGSHlA F3h7)e 74
7] 742y AA A 274£129 ml, 266+13.3 mlol A4 ¥
9 g7k 532 ml, 532 ml ol 3tolAth. HAe A= 7}
Z} 345+11.0 ml, 31.8%10.8 mlo]aL A4 ¥ Ferte
58. 6ml, 535 ml o] 3tol Tk =kl A= 22+ 209109 ml,
195+10.7 mlel 2 B4 M9l 437k 42.7 ml, 40.8 ml ©]
stol Atk ADMOIA 31719k 7417 Zh2 ZdA A 291+
128 ml, 268+125 mielx A4 Wl 437ks 547 mi,
519 ml ol3tol itk FAelME 22 3444121 ml, 318+
103 mle] 2 A+ ¥ 9E 586 ml, 535 ml ol 3ol Tk o=
AME 747 2414116 ml, 221£12.3 mlo]3 B4 91
487He 473 ml, 46.7 ml ©]skol Atk
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Table 2. Correlation matrix for two programs (p¢0.05) Holyg Agdon z4d S£4ERGE B2 A4AAAE
Using programs Parammetons ; B % tH(Table 2, Fig. 1B, 1D, 1F, 2B, 2D, 2F).
SEDV 095 Bland-Altman 4ol #44d oleg §4& F3}7
ey 09 o F47] BF AW 02 QGSHTHIDMAA 52 542
QGS vs 4DM R-EDV ' a=x R et 1 olxjo
S ESY g-gg By, &#0] Z7IEFE Aole B A3Anh dAY
REF 0.69 A e 2atr]o] -30 miel A 10 ml o] FA] 7]l ~32
mlol A 5ml oleh A FENT §3L FaprldA e
9719} $%/1% B £49 YF & QGSS ADMe]  ADMOl QST AWHOR ok L FAE nAUX 44
X RE17)7} FA V) HT ok7h 2rbE|9lon) 1 sfol= wyx O S/HEl mek Aele] wishs filey A= ¢
o2 BANOR folatA ARAHp005) DMe A 5 ZELHAA VISR g2 RIS §A0) Sk e
Z7)d A0 Balr\el FA7)e) Folrt EARoz gof  Fol Wt AolE HE FrtstAn 4o} @A g2 73
SATHPO.001). HAY A2 M7 o 5= 2x= = 719 -12 mlA 8 mleIAL, F2171e] -13 micl A 13 ml ©]
AHeZ felg 2Fol7t 9ArH(pd0.001) ek e THES RIS FA7] 2 AdvHeR
QGSELE ADMOA 2 FAE BALL, FEE0] S
2. QGSS ADM®] ZAZkol that ABAASY Bland- o 7 Z=LHe Aele WAR dasidnh dAe @A
Altman £4 e 2ol -14%N A 11%, FA719 -18%4 12%0°]
QGSSt ADMO.E EA g 21859 A A4 2y 2 Ack(Fig. 1A, 1C, 1E, 2A, 2C, 2E).
A A FAA old T 83, #57% &3, FEE] &
7t 095, 0.93, 0710102, F417) BAIA 747} 095, 0.90, ! &
0.69 oAt ol e &7 T H4ld £1L 3 Aad
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Fig. 1 These images show the plots of correlation analysis(B, D, F) & Bland-Altman analysis(A, C, E) of differences versus means of LVEF

and ventricular volumes for both methods. (A&®B :

stress EDV, C&D

stress ESV, E&F . siress EF)
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Fig. 2 These images show the plots of correlation analysis(B. D, F) & Bland-Altman analysis(A, C, E) of differences versus means of LVEF
and ventricular volumes for both methods. (A&B : rest EDV, C&D : rest ESV, E&F : rest EF)
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