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Abstract

Objectives : A new software (Cardiac SPECT Analyzer: CSA) was developed for quantification of volumes and
gjection fraction on gated myocardial SPECT. Volumes and ejection fraction by CSA were validated by comparing
with those quantified by Quantitative Gated SPECT (QGS) software. Materials and Methods: Gated myocardial
SPECT was performed in 40 patients with ejection fraction from 15% to 85%. In 26 patients, gated myocardial
SPECT was acquired again with the patients in situ. A cylinder mode! was used to eliminate noise semi-automatically
and profile data was exiracted using Gaussian fitting after smoothing. The boundary points of endo- and epicardium
were found using an iterative learing algorithm. Enddiastolic (EDV) and endsystolic volumes (ESV) and ejection
fraction (EF) were calculated. These values were compared with those calculated by QGS and the same gated
SPECT data was repeatedly quantified by CSA and variation of the values on sequential measurements of the same
patients on the repeated acquisition. Results: From the 40 patient data, EF, EDV and ESV by CSA were correlated
with those by QGS with the correlation coefficients of 0.97, 0.92, 0.96. Two standard deviation (SD) of EF on Bland
Altman plot was 10.1%. Repeated measurements of EF, EDV, and ESV by CSA were correlated with each other
with the coefficients of 0.96, 0.99, and 0.99 for EF, EDV and ESV respectively. On repeated acquisition, reproducibility
was also excellent with correlation coefficients of 0.89, 0.97, 0.98, and coefficient of variation of 8.2%, 54mL, 8.5mL
and 2SD of 10.6%, 21.2mL, and 16.4mL on Bland Altman plot for EF, EDV and ESV. Conclusion: We developed
the software of CSA for quantification of volumes and ejection fraction on gated myocardial SPECT. Volumes and
ejection fraction quantified using this software was found valid for its correctness and precision.
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Fig. 1. The cylinder shows the shape of cylindrical model
for segmentation. Each slice is divided by 6 fan
shape piece for segmental region (degree = 60°, r
= radius of cylinder).
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short axis image slices about 25.

SPECT g4 U2 dllv] e} 4 wlEgs
2 UolAd, dtjelle g AE, AR, o
FE5 BE, 4 vle=Eol 753 So] 3ol
7]7} 64 X64 u}

D
Al Z=7)E 10 M byteo]gJrH(Fig. 1)
Ha B

1

Fot MelstlehFig. 2). wheddel 7 <hiel
A AEe] BAE Fetel 2
oz FEE% Fogich A
o] Eastelet
L2158 Rdelld H4dAde] A FAl(center of
mass) & AR} OI%%%é o]gsto] gtk
A9 A7 Aot
I FARNA 2 dnle] Q71 AL EE o] F
ﬂuw Zzge] 27)3} dlo|el7} Fis] B

2 319t & AT Qo] ) T ER

o) Qe 2ol A945] T ol

2R3 FaleleE =43

2 95 el o

4. Z3e] 1% vloleE HEAF Mol 8

SPECT ¥4 2:ZE9lols] M} 44 5% 715 B 75

ogodel gk Feow 7
F3lo] FARIAL W 949 F BE Sl
Hrf 3h4ghs ot o 2h&3ke] 50% olsll
e 50% Axstz Aosigict olw) 49 20%
o} 519] 20% 9] 3ol teAl= 2ol sh4&3k
9 75% e AXE Fsiich

3. @S HHSska A TN 105 ez

7} ehdoll A Wabee ZREE Zokeh 3k ghy

of|A Al =23 dlelel & 367 Ak Zad
tlo]el 2 5E 2-¢-2f FAE ZokA A=kt 4
S| A R ARkek

g Ee o]_Q:‘-].o:] 7}-8-A| ek

2 vlolE1S] F47hE Hkeh olu) HrEL 001
= o] HE} BALS WS Bol FHHA

sl B4 X171 0.0000010]6}Y wf] AARS
RS S
Mi+l :MA rx?ﬂ

G

M : p of gaussian function r : learning rate

%%: differentiation about M at gaussian function
5. JgAle] HEIFEWEM) 28
Ag % 2 HES Aelle olu) Aol
Mo AAE ARE RS =19 AF UNE
=Asto] 2 Mkl AN E 142 HH3t
siiek of ke el Aol Bod 43
% Bu)oh Sl ool odakg vl 7Y
g9 240l Agskglck
6. 3k xholl A Hefdt AL o)gste] FAelA 71
2 oL, Aol WA e AlishE 24
*P o] A} A Aol7t YA A H HEA|
W 2 4L vl
7. BAKS T e fleldA BAstel 7
o8 FEsA slgle) sl A A ol
SZAREL] o] % Fhazel] e, el gk
TSR QAR o)X FAFol el 2z
9jed el AZell tiste] EAB

71Eoz A

rO

[rt

o



76 The Korean Journal of Nuclear Medicine : Vol. 37, No. 2, 2003

8. Aejgt Holl vizt TS 33 w2 SlYe
Asta Zk o] gol & 605 AR U
AR 2 z2ksieich

TEE 53

WA 7 whdollA] 605 7HAoE 1ol B
8 F9E Hze] AA HA4Ae Ralg Asl
o 60% o2 o)A BaE S4sglong
7t 49 Fouss a2 24 5 gk 3
g golA AA) FFae) B g Akela 1670

(A)

(B)

Fig. 3. Main window of Cardiac SPECT Analyzer (CSA). Image
is visualized with 3 orthogonal views, patient information
and imaging is reported. The gating animation can be
start by '‘Go’ button on center of window (A).
Segmented points were detected semi-automatically
(B). Segmented points were saved to files location
information and volume information. Mesh structure and
surface rendering image could be visualized from saved
file with OpenGL.
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