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Comparison of quantitative analysis between QGS and ECTb software programs used in gated
myocardial perfusion imaging

SONG Jie-ping, SHOU Yi, JIANG Jian-jun, YOU Zhi-wen, MENG Qing-yuan, ZHAO Jun
Department of Nuclear Medicine, East Hospital, Tongji University, Shanghai 200120, China

[Abstract] Objective - To study the differences and correlations of quantitative analysis between Cedars-Sinai quantitative gated SPECT (QGS)
and Emory cardiac toolbox (ECTb) used in single photon emission computed tomography (SPECT) gated myocardial perfusion imaging (G-MPI).
Methods - A total of 28 patients were examined with “"Tc-methoxyisobutylisonitrile (" Tc-MIBI) SPECT G-MPI. The left ventricular ejection fraction
(LVEF), end-diastolic volume (EDV), end-systolic volume (ESV), phase histogram bandwidth (PHB) and phase standard deviation (PSD) were
calculated with QGS and ECTb. The correlations and differences of the results from these two programs were analyzed. Results + These two software
programs showed high correlation for LVEF, EDV and ESV (LVEF: r=0.917, P=0.000. EDV: r=0.976, P=0.000. ESV: =0.981, P=0.000). The analysis
showed no significant correlation for PHB and PSD (PHB: #=0.319, P=0.055. PSD: =0.172, P=0.310). In the analysis of cardiac function, the ESV
measured by QGS was higher than that measured by ECTb, and the EDV and LVEF were lower than those measured by ECTb. In the phase analysis,
the PSD and PHB measured by QGS were lower than those measured by ECTb. These differences between the results measured by the two software
programs were not consistency. There were significant differences in LVEF, ESV and PSD in the comparison of QGS and ECTb [LVEF: (47.8+16.9)%
vs (57.4+17.2)%, P=0.000. ESV: (67.5+51.0) mL vs (58.3+50.0) mL, P=0.000. PSD: 20.5°+10.3° vs 30.6°+18.9°, P=0.004]. The EDV and PHB showed
no significant difference between the QGS and ECTb [EDV: (116.8+52.8) mL vs (120.8+55.7) mL, P=0.050. PHB: 72.2°£37.0° vs 86.1°+55.7°, P=0.139].
Conclusion - These two software programs have good consistency in quantitative analysis of cardiac function. But the result shows no significant
consistent in the evaluation of left ventricular mechanical dyssynchrony. There are differences between the data measured by QGS and ECTb. Using the
results measured by the two software programs for direct comparison may be not suitable in clinical applications. The differences between these two
software programs indicate that it may be necessary to establish a normal databases in clinical work based on the local conditions.
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BT RSB LM E K % (single-photon emission
computed tomography, SPECT) [J#LCo LB 1% (gated
myocardial perfusion imaging, G-MPI) J&—FhJc GI0.0 fiL
TRt AT, WU AR FIhRE R 15 B, fE
AR B G FERE AL PR O GEO9R) 127, SkaE ik
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W AR 4 Cedars-Sinai 72 § [ 4% SPECT (quantitative
gated SPECT, QGS). ZHaikiOIFE L E% (Emory cardiac
toolbox, ECTb) Fnpd et B0 LT 2 2% (4D-M), &
AT T UL B 48 B SPECT (O ILAEE: AR 12 7 1 o
Wi, G-MPI FrfS 38 /2.0 = 515> % (left ventricular
ejection fraction, LVEF)_ £ 5k K #i %5 2 (end-diastolic
volume, EDV) Fl1I 45 K #] %5 2 (end-systolic volume,
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AL 43 M B9 B J7 I’ 4 58 (phase histogram bandwidth,
PHB) FfE{ifni#E:Z (phase standard deviation, PSD) &5
JE O EHUMA R B A B At Y. B A QGS il
ECTb 2 R 4 e 15 2 1 2 5 40Hs 2 A1 22 S O A AH OCBiF
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SMRTRER R, A BTG = o M & s, A
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W oy BT 452 LS -99m- AL ST R g (7" Te-
methoxyisobutylisonitrile, *"Tc-MIBI) .0 WLEE: 514 11
SPECT G-MPI fy i # puAG AL L, L 28 A (B1k 24 A,
P4 N), TR 62 %, Horh 8 A4S HiL e —
ifE G-MPI, 20 A5 fafifh B G-MPL, | N5z malifi
faf G-MPI, it 37 Ak G-MPI,

1.2 PR, B AP

5 TR 5 " Te-MIBI , i J 71 & 2 555 ~ 925 MBq
(15 ~ 25 mCi); f{# F Siemens Symbia Intevo 16 SPECT/
CT #: 47 G-MPI, REHL[E 128 x 128, Jtk A% 1.0, W
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B RIE 17 i, AEMIUCRERTE 15 s, OHRITEOER
WAk A RO 2 (auto tracking), {# ] Smart-zoom [
MEL MM B &, RETTIEA “H0” RE (cardio-centric
acquisition) A, EQEE R Flash 3D kR, 14
K3, EAKRE 10, H:6] G-MPI gkt BUR B {EH QGS
F1ECTD 2 FR (- BRIN K B A ShACBE, 15 e & o A4
LVEF, EDV, ESV, PHB 1 PSD, Fify (% & & AL Bi
H Rl — N SE B

1.3 Gl ¢ itk

fii A1 SPSS 20.0 # {1 % 4 48 A7 AL BE AN 43 M, €
AUl x s, M/ MEFIR KA R R, (5 EA A 46
06 %ot [l — 2B AE 2 Fhak o rh O AL BR 25 R 22 Sk AT 40 0T
P<0.05 YN AZERAFIFE L.
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2.1 QGS i1 ECTb FrfhbIjie 2 S Lb i

QGS 5 ECTb | 4 LVEF, EDV. ESV fJ 5 . % 1,
QGS fi il 45 LVEF, EDV {it. T- ECTb il 15 &5 2, QGS
Fr il 7% ESV & F ECTb fr i 75 45 . ESV i1 LVEF {F 2
ASERAE BT AS 5 b  25 A e i L (3 P<0.05),
ifii EDV 76 2 AR AE TR 85 R b it 22 B G235

#1 QGS 5 ECTb ili#4 LVEF, EDV fil ESV {45 b4k
Tab 1 Comparison of LVEF, EDV and ESV measured by QGS and ECTb

i H x*s /ML WRAE P1H
EDV/mL 0.050
QGS 116.8+52.8 49.0 284.0
ECTb 120.9+55.7 48.0 280.0
ESV/mL 0.000
QGS 67.5+51.0 7.0 226.0
ECTb 58.4+50.0 9.0 212.0
LVEF/% 0.000
QGS 47.8416.9 17.0 85.0
ECTb 5744172 24.0 87.0

2.2 QGS Fil ECTb fEMIfL5 B B S By L

QGS 5 ECTb {ili#7 PHB i1 PSD fy{E WL % 2, QGS it
13 PHB i1 PSD #{ T ECTb prill545 4. PSD f£ 2 4~
BERER T ERAGUFEE L (P<0.05), ifi PHB
12 2 AR R S5 R ZE S CSt T 8
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% 2 QGS 5 ECTb {4347 B7 43 PHB 1 PSD 1y be 4%
Tab 2 Comparison of PHB and PSD measured by QGS and ECTb

i H xts e ME
PHB/
QGS 72.2+37.0 18.0
ECTb 86.1+55.7 21.0
PSD/°
QGS 20.5+10.3 3.8
ECTb 30.6+18.9 8.4
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PSD. r=0.172, P=0.310) (& 1D, E),
0.004
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IE: A B, C 432l QGS Fil ECTb fill# LVEF, EDV FIESV {GE. D, E 4332 QGS Fl ECTb Jiifll{s PHB F1 PSD fyHuG &, 12 e il B U AT QGS Al
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Fig 1 Correlation analysis of results measured by QGS and ECTb

2.4 2 KRR PR — K G-MPL S B0 o oy Bréli st /£ BECTb s /b 2521, 1l ESV £E 2 Rk rh Y LR A5 R

25 572l

WAHR ., P 2C, D or, H QGS EATAHAL . #T T {5 PHB

MIE 2A, B Al WA GIIRES B 2 MR AT 8528 A 30.0°, PSD 24 11.1°, 1y F ECTb Bk 47 41 2. 25 #7 Ft 1%
I ZE SR, T QGS BEAT.Oh S BT i fid LVEF 4 58.0%,  PHB 24 102.0°, PSD % 39.4°; w WLAR{. > #r 24 PHB Fii
EDV 7 104.0 mL, ESV 24 43.0mL, ifii | ECTb if 17.0»  PSD 7E QGS w1 i 15 £5 R £/ F 2 ECTb 4> #r Fr &5 1,
Ih € 4> 7 Bt £+ LVEF 4 63.0%, EDV 2 107.0 mL, ESV  H MARLL B LG Ee v, QGS 43 4 7 433 40 A P& 3 &7
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1E: A. QGS (L.LHiE s ; B. ECTb OIS 5 C. QGS HYARGLAI AT s D. ECT BIAHNLA AT, §ik o3 2 T (AL [T Y 22 5

2 [E—fi G-MPI $i#E&3d 2 MR G2 TFTESHILER

Fig 2 An example comparison of the results of two software programs processing the same G-MPI data
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3.1 QGS fil ECTb 1 /DIy fEsr B 0l S B e 53 Wi
QGS /& H1 Germano % ' - 1995 4E42 ), BLA=4E
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Jei, W B ERRTL O, SRR ARTET 1% AR W 4 A 0
FEFI A E {13 EDV F1ESV, )i AR LVEF=
(EDV —ESV) /EDV x 100% , i} LVEF (114 ¥,
ECTb J&f Faber 25 ” F 1999 4£42 1y, B AOE
(B — BRI AR AR = 4ER AR, DAl A eEok
AL, ifid P ] E RO E A R A A R bl MR U S A
RN ET ok AR AL OB T S, F R ST 50 B ok
TR = BERE JE R s JRi%w 2.0 S APk A ] 55 BE TS
10 mm, AR 52 BESE [ SOR THRLO N IMBL 42 X Lk
AR PR B A U PR IR TR RO I 1T A 1 R IR AR
PROCE, BEIGIXLE ORE B = A . 5.0 NIER LD
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OISR BT A B DRI E B DR
FAFLOAME AR ZE 1 A ONUA R, DA BTELLO AL
JE (1.05 g/mL) BIa[f3ELOALR R, fa, FRERARK
il i EDV 1 ESV i}-% LVEF, #fg¢# " %f 35 4~ HF 50 kf
SaE 4T 8 W 145 R £ 25 SPECT, H T80 5= 5L
J& LVEF; it —2 Lb#& ECTb 5 QGS it % i1y LVEF {4,
KB 2 PR B A LVEF {EIIAHSE M R 4T,

QGS 11 ECTb fE5& &4 M O hheht, Hidilid 7E
HEEG EamE oL S, HHR.OILEDV F1ESV,
PP R LVEF, 2 AMREFETHE I R MHLLZAL,
B, 2 PR RO RES B R B 1 R AF St e 1
AReS EARRER L, HEmm s Fid, QGS i
BB BONT S O UL M, i ECTb 5 i
PSR A PR AT LA O L O, 2 Rk k76 B fk
VHRL S BT i 28 S e LR R R g AR B, k4, QGS
Fif3 ESV il & {8 = T ECTb Frill 345 . fExb.0O = i
BN B T G-MPL [ 2.0 B IhRES B rt, KT

Vol.38 No.11 Nov. 2018



QGS & 1 GEFE it 52 A #E R Y LVEF 1) [n] 84 75 22k — 25
T,

G-MPI fii & /o0 % Dh e 2 50 (E QGS 1 ECTb 2 Fjigk
AL EREE R P AR EZE S, Hoh, 2 Bk ik il A LVEF
EDV. ESV [y #H 3¢ ¥ ¢ 4F, {H LVEF F1 EDV 7E QGS
BRI G, i ESV /£ QGS A1 il X & T-/£ ECTb

1y 25 -, Nakajima % " (19 BJF 75 25 B th 25 H T AHLLEE 1B
QGS Jiill 3y LVEF, EDV T ECTb it {5454t [LVEF.

(69.2+6.5) % vs (77.1+6.3), EDV. (74.7+17.3) mL
vs (87.7+£20.2) mL], ESV 7F QGS w (fy &5 B 0| &5 T 76
ECTb w1y #5 [ (23.849.4) mL vs (20.7+9.1) mL ],
{0 ESV 7£ 2 Rk PR Rb B &5 3R b 19 25 S JF e Ge 1h 272 38 L
FIREAEALH025E A5 vk, ESV I AE 2 Rk fF 20 By
LR E RSB L [ESV: (39.0£27.0) mL vs
(37.9+31.4) mL, P=0.920], #Rifi, {EAMIZh, ESV £
2 PR R 22 S A SR L. ARBFSEH G-MPL %
HEREEHOIEL RS, EREHED “HL” R
BHAR s AT LG RCRE R 2 P o B 2 RN IR SR 2E
B, AWFRREG RS, Sl LVEF, Xalfek S
% ESV 1E 2 Mkt p A E R E 2 —. B TAME
TR B B R 58 /b, ESV JE 2 Pk ik v it 22 S il — 25
AT

3.2 QGS Fil ECTb {EHIfL5 Bk Dl S ot b &5 B

FEAR L 53 Hr . QGS F1 ECTb Aip fd FH i 54 AU A [
QGS J e /.0 %5 AN [ 7 B A 28 BE J2 B I 55 B i 2 B IV i)
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IBAL o 2 Bl PR LA 5 BT v BT A S5 SR 1R 38 SOR
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FEARGLS B ef, QGS i ALO AU A Ba 2, fkdia.0
UL 2) i A O WL SR, R 2O = R 53 A A TR T B
HRLAEAS T B B RO P TH B TR 51 BB A1
1 iR 28t B A2 A5 2 AR 7 F A AR BL o BT RO R R, 2%
JEF] IR R R M A RE R, HARRT 5% HRiE
ASTEIIBEFBEHER: "o DAZEO S AN TRy B 5 B 5L
BEIZZN APPSR, it W% 0ol JaI Y v 4 B 7 e 5 B
iz )R ) R A A 0 B s G (E I (], 753 HHC S AR
SHTIE, £ ECTb w, [EFEXL OISt AT 0, LA
FE FEAE A Gy, R A AR O o AT — e R T
filci o), {EAE ECTb i 1 il Pk fif B 28 46o0f
A SO FERBURGLFES], JFLL R P (E A 1 RHL
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