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Summary

To evaluate the usefulness of gated blood pool single photon emission computed tomography
with 9= Tc (gated SPECT) for assessing left ventricular function, we performed gated SPECT in 2
normal subjects and 18 patients including 13 with ischemic heart disease, 3 with hypertrophic
cardiomyopathy and 2 with dilated cardiomyopathy. Left ventricular end-diastolic volume (LVEDYV),
left ventricular ejection fraction (LVEF) and regional wall motion obtained by gated SPECT were
compared with the results of contrast left ventriculography (contrast LVG), echocardiography and
planar multigated blood pool imaging (planar blood pool).

After the patients’ red blood cells were labelled with 30 mCi (1,110 MBq) *=Tc in vivo, gated
SPECT was performed in each of 32 projections through a 360 degree arc for each of the cardiac
cycle divided into 16. From these images, the left ventricular vertical long-axis image, the horizontal
long-axis and short-axis images were reconstructed. To calculate LVEDV, we used serial short-axis
images which were composed of the left ventricle. To define left ventricular and left atrial borders,
we used amplitude images and cinematic displays of the vertical long-axis image. The level of the
optimal cut for delineating the left ventricular border was determined from the volume-cut-level-graph
at each background activity, which was constructed by a phantom study. Left ventricular wall motion
by gated SPECT was compared with the results of contrast LVG according to segmental analysis.

LVEDYV obtained by gated SPECT showed an excellent linear correlation with LVEDV calculated
by echocardiography (r=0.98, p<0.01) and by contrast LVG (r=0.89, p<0.01). LVEF as determined
by gated SPECT correlated well with the results obtained by the planar blood pool (r=0.94, p<0.01)
and by contrast LVG (r=0.94, p<0.01). The visual interpretation of regional wall motion according
to gated SPECT agreed with that determined by contrast LVG.

We concluded that gated SPECT is a reliable method for assessing left ventricular function.
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Fig. 1. Segmental analysis of left ventricular wall motion in gated blood pool SPECT
(SPECT) and contrast left ventriculography (LVG).

The wall motion of vertical long-axis image (Vertical LA) was compared with that of contrast
LVG (RAO view). Likewise horizontal long-axis image (Horizontal LA) was compared with LAO
view of contrast LVG. Regional wall motion was graded on a scale of 5 from normal to dyskinesis

for each of 5 segments.

Abbreviations: RAO =right anterior oblique; LAO =left anterior oblique.
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I. Determination of atrio-ventricular border in short-axis images
1) Set of LV-ROI by using amplitude image (vertical long-axis)

2) Definition ot atrio-ventricular border in short-axis images

II.  Set of LV-ROI of short-axis image
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Fig. 2. Calculation of left ventricular volume from gated SPECT.

Details are shown in the text.

Abbreviations: LV =left ventricle; ROI=region of interest.
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Fig. 3. Results of the phantom study.
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Background level and phantom volume affected optimal cut level to obtain true volume.

Abbreviation: bcg=Dbackground.

1) Set LV-ROI & Calculation of
background activity
a

short axis image

2) Selection of appropriate Volume-
Cut level graph

3) Calculation of temporary LV volume
at the cut levels of 45,50 and 55%

4) Determination of optimal cut level
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Fig. 4. Determination of optimal cut level for
the left ventricular blood pool tomograms.
Details are shown in the text.
RV =right ventricle. Other abbreviations: see Figs.
2,3.
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Fig. 5. Estimation of left ventricular regional wall motion on planar images (left) and on
gated SPECT images (right) in a patient with anterior myocardial infarction.

The planar images revealed severe hypokinesis in the apical region of the left ventricle, but con-
trast LVG could not show septal wall motion abnormalities because of the overlapping of the 2
ventricles. The gated SPECT images showed apical and septal severe hypokinesis, which were con-

firmed by contrast LVG.

Planar images : left=anterior images, right=1LAO images.
SPECT images: upper=vertical long-axis image, mid=horizontal long-axis image, lower =short-

axis image.
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Fig. 6. Comparison of visual analysis of regional wall motion between contrast LVG and
gated SPECT (left), or contrast LVG and planar gated blood pool (right).
Visual interpretation of regional wall motion by gated SPECT was in close agreement with that by

contrast LVG.
Abbreviations: see Fig. 1.
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Fig. 7. Correlation between LVEDVs measured by gated SPECT and by M-mode echo-
cardiogram (UCG), or by contrast LVG (top); correlation between LVEFs measured by
gated SPECT and by planar gated blood pool, or by contrast LVG (bottom).

Both LVEDV and LVEF obtained by gated SPECT correlated well with those determined by

other methods.

Abbreviations: UCG=M-mode echocardiography; contrast LVG=contrast ventriculography;
LVEDV =left ventricular end-diastolic volume; LVEF =left ventricular ejection fraction.
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