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Electrocardiogram (ECG) -gated myocardial single photon emission computed tomography (SPECT) can -
assess left ventricular (LV }perfusion and function easily using quantitative gated SPECT (QGS) software.
ECG-gated SPECT was performed in 44 patients with coronary artery disease under post-stress and resting
conditions to assess the values of LV functional parameters, by comparison to LV ejection fraction derived
from gated blood pool scan and myocardial characteristics.

A good correlation was obtained between ejection fraction using QGS and that using cardiac blood pool
scan(r=0.812). Some patients with myocardial ischemia had lower ejection fraction under post-stress
compared to resting conditions, indicating post-stress LV dysfunction. LV wall motion and wall thickening
were significantly impaired in ischemic and infarcted myocardium, and the degree of abnormality in the

infarcted areas was greater than in the ischemic area.

LV functional parameters derived using QGS were useful to assess post-stress LV dysfunction and
myocardial viability. In conclusion, ECG-gated myocardial SPECT permits simultaneous quantitative

assessment of myocardial perfusion and function.
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Fig.1 Schematic presentation of the 9 segments used
for the analysis of left ventricular perfusion
(upper)and function (lower)on three-dimension-
al surface displays of the left ventricle
RAO =right anterior oblique; LAO = left anterior
oblique.
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Fig. 2 Typical images of wall motion score from 0 to 4
The outer and inner meshes represent the epicardial and endocardial border, respectively, at the end-dias-
tolic frame. Cardiac silhouette represents the endocardial border at the end-systolic frame.
A: Normal wall motion (score =0), B: Mild hypokinesis (score = 1), C: Moderate hypokinesis (score =
2), D: Akinesia(arrow; score = 3), E: Dyskinesia (arrow; score =4).
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Fig. 3 Relationship between ejection fraction (EF)mea-
sured by blood pool scan and quantitative gated
single photon emission computed tomography

(QGS)
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Fig. 4 Relationships of end-diastolic volume (EDV), end-systolic volume (ESV)and EF under post-

stress and rest conditions

A: Without ischemia or infarction, B: With ischemia, C: With infarction but without ischemia.

Abbreviation as in Fig. 3.
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Fig. 5 Wall motion and wall thickening scores in nor-
mal, ischemic and infarcted myocardial regions

BILUE % 30 B ERIZB VT, BEREOEREE
WEEEBRICHNTEREERLZEEICOVWTE, &
MHEOBE L - CBEREOFES L AFEEOL
WEAEMD2o00BEsEXbN5b, AWEED
F—F IR IIEFNEZI0OTLHORBEL TSI Lhb,
BEBE DL ORI RERBIOEVEEZOND. #
HRIBAER LR OBEEE = & — (VEST) W 72
BEIAEWHOBRN 2 OREOBRFICL 5L, EED
B RETIE, BFRTHROF —N—va—Fid
BIET 2 L ENTWAEYYS, SRIOAMEREOHREH
HD30FHRICIE, A OBEBIEHRICEVIREICS
HIEPHEBEINL, T/, ZOREHHIZET T/
VUZ) VEBRAWOEELREDONEVWEE LN
B, LaLidS, EERENCHEETLEHNTIIA
MHEOLELBERENSBET AMHEOBETET,
SHEM ORI LA LHEIEDOELE & 1 KEY

PREEEZOND, F7:, AFFEFO.LABE E A
FHELESEE, QGSV 7 b7 =27 % v CTLHEMR
o DA% O F R L2 PR % 3B KRR 3 5 W RETE AN B
5. GRIOKRETY, LHERILE AT 2 EF TLEER
BT, BFEREICBT HIERRPER & IR
HIARHPKREC, BEHEIRELRTENIS RO
L, TG OHEBNOFEIZL - TAWEBZICE
WTAESENEL BREHE L, BRI % 8/l $ 5 T
BMAZETLLEZOND. 4%, BEHERECH
FEBGE L Ex AW EZENERROTHASLELE
Abhb,

4. EERFRHEEE

EELOR, BILGH, BECHOBEER S X BE
PAbERET AL, COBFCREVSEL 2L
PREN, ZOoZkiE, QGSV T by TRV
CEHilli L 7-B6:E8) B &L CBEEE X, (OEHMERICET
LERLEREFRMBELIAZLEERBLTVA, T4
bhH, QGSEHAW/-EEES B L CBELLIZ, OF
HFROFMICOEREEZ 5NE. SRERIORETII,
BEES) L BEERL R LORES E & O HIFIT- T
v, Sk, BEERE, EEEEZCHALRBLD
WPV ELEZ LNS,

i A

QGSY 7 by =7 # AVTHE &N 5L HEER
B, £EEL4B X ORI RO < CH KA
WHRATH A Z LATRB SN, BITHEE L TG
DEEEEIEICERNROONLENI DY, B
HOIELHERERE OB A TR .U IR A R i o> BY
SaiEE SN 5%, MOFEE B O
ELoOMEPLELEZ LN,

J Cardiol 1999; 33: 257-263



Quantitative gated SPECT |- & % /& A% RERFME =~ 263

i3 9

LB B[R -Lo 5 L5 single photon emission computed tomography (SPECT) i quantitative gated
SPECT(QGS) 77U/ 7 LA Z & T, ELMERELBESICHEET A I LA WEEL 2 o7z,
ZI T, EmtkURE 4GB RS & ORI BRI O M5 SPECT % fifT L T, QGS
707 L BCCAERINE, BEES), BELR COEERERELEHL, LSV U F
7774 —oBEM L OBEETREC LR & BHRE L 7.

EZEBHEFIEIQGS L LTV F 7774 —hoBEHLZbDLDOMIZ, r=08120 K%
HEFRD O, ARG L THFEORE T, LHEME AT HEIZB W TREREGICHT
R TEAWHRBOBUEIEMEL RTEFIRD SNz, OHEIR, BESS L UCBESLE:S T
5L, IEEOH, BILGH, BEOHOIEICEES BELLORENEEL 2o 7.

QGSV 7+ Y 2T HAWVTHEE SNAELEIEERIEL, EZ2KB L RO M 05
HRFEICERTH L I e mans. Dby, LEXRB-OAIMGSPECT % B\ TU 5 MLk
KT TR CLBRED IR OEEMICHIT TE L Z LR TE .

J Cardiol 1999; 33(5): 257-263

v o 5) Case J, Cullom S, Bateman T, Barnhart C, Saunders M:

Germano G, Kiat H, Kavanagh PB, Moriel M, Mazzanti M,
Su HT, Van Train KF, Berman DS: Automatic quantifica-

Overestimation of LVEF by gated MIBI myocardial perfu-
sion SPECT in patients with small hearts. J] Am Coll
Cardiol 1998; 31 (Suppl A) : A-43 (abstr)

tion of ejection fraction from gated myocardial perfusion 6) Javaid A, Borges-Neto S, Hanson MW, Coleman RE:
SPECT. J Nucl Med 1995; 36: 2138—2147 Same day rest and “post stress” gated perfusion SPECT
2) Germano G, Erel J, Lewin H, Kavanagh PB, Berman DS: measurement of left ventricular function: A comparison
Automatic quantitation of regional myocardial wall motion with first-pass radionuclide angiography (RNA). J Nucl
and thickening from gated technetium-99 m sestamibi Med 1998 ; 39: 76 (abstr)
myocardial perfusion single-photon emission computed 7) Sharir T, Bacher-Stier C, Dhar S, Lewin HC, Friedman J,
tomography. J Am Coll Cardiol 1977 30: 1360~ 1367 Germano G, Berman DS : Post exercise regional wall
3) RHEME—ER, # E£—, KkFH &, KBHLC, AEE motion abnormalities detected by Tc-99m sestamibi gated
AF, BPIEE, #FL2F REGER EHFAETF, £ SPECT: A marker of severe coronary artery disease. J
HEEF, THHRE, BEHERK, EEHH, =G Nucl Med 1998 ; 39: 87 (abstr)
H : ®™Tc-Tetrofosmin -LMHF #A-L 5 SPECT 7 — ¥ # B 8) EAKRRKEH, Ishitiaque H. Mohiuddin, KEHMF, K&
Wt AZ R AEOREBMEEC L 2 ERKE oh, TEEEER, M IEREE, BFERER, RE&HE, MR
U EED CBREEMAT. IR 1997; 34: 237-242 B, WAE—, AEED EWARLOEREES
4) £ ME, B B FAREA, MBMA, FHEZ & —Il & 2 EBAMEEL L UEF RO OO
7, AR & .CERREH P Tc-Tetrofosmin SPECT O ELDE. HIES 1989; 26: 399—407
ERBIMEL VBONIEZLKB L URHHEE: £ 9) Hashimoto J, Kubo A, Kunieda E, Fujii H: Gated SPECT

EEEBLCLEBEREL OB, BEF 1998,
35: 881—885

J Cardiol 1999; 33: 257-263

imaging protocol to evaluate myocardial stunning. J Nucl
Med 1998 ; 39: 102 (abstr)



