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Summary

To determine right (RV) and left ventricular (LV) volumes, a new technique was developed using
ECG-gated single-photon emission computed tomography (SPECT).

RV volumes of nine patients and LV volumes of 22 patients measured by SPECT and biplane
contrast cineangiography were compared. In addition, volume and ejection fraction (EF) of the RV
and LV were obtained by SPECT for 10 normal controls, 21 patients with old myocardial infarction
(OMI), eight patients with hypertrophic cardiomyopathy (HCM) and 12 patients with dilated cardio-
myopathy (DCM), and these results were compared.

The intracardiac blood pool was labeled with Tc-99m sodium pertechnetate and 32 images were
recorded through 180° by a rotating gamma-camera. End-diastolic and end-systolic counts during
50 msec were recorded during 50 or 60 cardiac cycles. These counting data were reconstructed as to-
mographic images of vertical long-axial slices with thickness of a pixel without any attenuation correction.
The numbers of voxels within the 9%, cut-off level were summed, and the sum was multipled by the one
voxel volume. The cut-off level for ventricular delineation was determined as 45%, by phantom studies.

1. The values obtained from SPECT and contrast angiography correlated well.

2. In normal controls, LV end-diastolic and end-systolic volumes were significantly less than
those of the RV (p<0.05, p<0.001) and LVEF was significantly greater than the RVEF (p<0.001).
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3. In OMI (single vessel disease), both end-diastolic and end-systolic volumes of the LV were
significantly greater than those of normals (p<0.01, p<0.001) and LVEF was significantly less. In
HCM end-systolic volumes of the RV were significantly less (p<0.05) than those of the normals.

4. LV volume was greater and LVEF was extremely low both in DCM and in OMI (multi-
vessel disease) compared to that of the normals. In DCM, RV end-systolic volumes was greater
and RVEF was lower than that of OMI (multi-vessel disease), indicating the deterioration of RV

constractility, primarily in DCM.

From these findings, it was concluded that this noninvasive technique may be useful for estimating

left and right ventricular volumes.
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Fig. 1. Five horizontal long-axial slices from the anterior (1) to inferior (5) walls in a

phantom showing the regions of interest encompassing each ventricle and determining
intraventricular voxels.

RV =right ventricle; LV=Ileft ventricle.

transaxial
image

vertical
long-axial
image

Fig. 2. Exception of interventricular septal slices and determination of each ventricular
voxel at the optimum cut-off level in the clinical study.
RV =right ventricle; LV =Ileft ventricle.
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Fig. 3. Correlation between the 9%, cut-off level
and estimated volume calculated from the im-
ages of single-photon emission computed tomo-
graphy (SPECT) in the phantom study.
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Fig. 4. Relationship between true volumes and
calculated volumes at the 45% cut-off level in
the phantom study.

Table 1. Comparison of ventricular volumes
calculated from single-photon emis-
sion computed tomography (SPECT)
and contrast ventriculography (CVG)

SPECT CvG
LVEDVI (ml/m?)  143.3+19.8 141.6+30.4 *
LVESVI 53.0+22.0 54.2+26.6 *
RVEDVI (ml/m?) 129.3+£15.8 118.5£13.0 *
RVESVI 55.3+11.6 48.4+121 *
LVEF (%) 63.6+12.4 63.2+12.8 *
RVEF 56.4+10.9 58.7+11.4 *

LVEDVI=left ventricular (LV) end-diastolic vol-
ume index; LVESVI=LV end-systolic volume in-
dex; RVESVI=RV end-systolic volume index;
LVEF=left ventricular ejection fraction; RVEF=
right ventricular ejection fraction.
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Fig. 5. Relationship betwen left ventricular vol-
ume calculated from angiography and SPECT.
ED=end-diastolic volume; ES=end-systolic vol-
ume.
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Fig. 6. Relationship between right ventricular
volume calculated from angiography and SPECT.
ED =end-diastolic volume; ES =end-systolic volume.
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Fig. 7. Relationship between left ventricular
ejection fractions calculated from angiography
and SPECT.
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Fig. 8. Relationship between right ventricular
ejection fraction calculated from angiography
and SPECT.

Table 2. Comparison of right and left ventri-
cular volume and ejection fraction
calculated from single photon emis-
sion computed tomography (SPECT)
in 10 control subjects

LVEDVI 78.1410.2 (ml/m?)
RVEDVI 87.4+10.9 *
LVESVI 20.5+ 3.4 (ml/m?)
RVESVI 36.6+12.6 xx
LVEF 73.4% 4.5 (%

RVEF 55.7+10.4 *xx

Abbreviations; see Table 1.
* p<0.05 *** p<0.001
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=0.77x+14.7%, r=0.80 (p<0.001), SEE=8.7%
(Fig. 7), A= H*RIX y=0.79x+10.1%, r=0.83
(p<0.01), SEE=6.9% (Fig. 8) & &%
Bz,

EXEMBEAL X OFELEBRICK T 5 SPECT
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Fig. 9. Comparison of volume and ejection
fraction in old myocardial infarction (single
vessel disease) and hypertrophic cardiomyopathy
to those of the controls.

OMI (SVD)=old myocardial infarction (single
vessel disease), HCM =hypertrophic cardiomyopathy.

LVEDVI=left ventricular end-diastolic volume
index; RVEDVI=right ventricular end-diastolic
volume index; ESVI=end-systolic volume index;
LVEF=left ventricular ejection fraction; RVEF=
right ventricular ejection fraction.
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Fig. 10. Comparison of volume and ejection fraction between old myocardial infarction
(multi vessel disease) and dilated cardiomyopathy.

OMI=old myocardial infarction; DCM=dilated cardiomyopathy; LV=left ventricle; RV=
right ventricle; EDVI=end-diastolic volume index; ESVI=end-systolic volume index; LVEF =left

ventricular ejection fraction; RVEF=right ventricular ejection fraction.
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Table 3. Comparison of right and left ventricular volume and ejection fraction in dilated
cardiomyopathy calculated from single-photon emission computed tomography

Case Age Sex RVEDVI RVESVI RVEF LVEDVI LVESVI LVEF RV failure
M.S. 64 F 126* 95* 25 148 120 19 +
0.Y. 24 M 115* 76* 34 170 126 26 +
W.M. 49 F 113* 67* 41 156 119 24 +
W.T. 69 M 109* 47 57 143 92 35 —
C.M. 29 F 108* 55% 49 154 109 29 +
O.H. 38 M 101* 69* 32 143 103 27 +
I.E. 48 M 88 49* 44 147 101 31 +
T.M. 61 F 87 48 44 193 152 21 —
T.T. 62 F 78 42 46 157 104 33 -
S.M. 57 F 68 24 65 99 59 41 -
K.S. 57 F 55 22 60 249 223 10 +
W.K. 63 M 47 28 41 154 127 17 -

Right ventricular (RV) failure is more prominent in patients with RV dilatation.

Abbreviations: see Table 1.
* >mean+SD (control)

BB ORBETRWHEE A, REZERLELGH
ThidLEILN
EFERABICR T 2EBRE L AEAHE & i
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