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Summary

Calculating right ventricular (RV) ejection fraction (EF) is difficult because of geometrical
problems such as irregular trabeculations, a separate infundibulum, and variations in the right ven-
tricular shape. We performed %=Tc ECG-(dual)gated cardiac blood pool emission computed tomogra-
phy (ECT) in 10 patients with ischemic heart disease, three patients with dilated cardiomyopathy
(DCM), and eight normal subjects as controls, and RVEF and 9, shortening of the RV were calculated
to evaluate right ventricular function.

Methods were as follows:

1) RVEF: The region of interest (ROI) of the RV was determined on reconstructed short-axial
images, and then the RV counts in the ROI were summed from the apical slice to the RA-RV boun-
dary slice.

total end-diastolic RV counts—total end-systolic RV counts

total end-diastolic RV counts x100

RVEF (%)=

2) % shortening of the RV: At the RV mid-portion, the contour from the short-axial image
was obtained using the threshold method; the end-diastolic contour was superimposed on the end-
systolic contour, and then shortenings in the RV free wall and septum respectively, were calculated.
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To evaluate reliability of RVEF obtained by this method, left ventricular ejection fraction
(LVEF) calculated using the same method was compared with results obtained by the previously
validated method: There were significant correlations with contrast cineangiography (r=0.69) and the
conventional multigated method (r=0.90), respectively.

Cases with decreased RVEF showed a variety of right ventricular abnormal findings, including
positive uptake on ®mTc-PYP scintigraphy, occlusion of the right coronary artery, RV dilatation on
echocardiography. The mean RV free wall shortening in the decreased RVEF group was lower than
that of the normal group (p<0.01), whereas there was no significant difference in the decreased LVEF
group. Mean septal shortening in both the decreased RVEF and decreased LVEF groups was lower
than that of normal controls (p<0.05).

Thus we concluded that the cardiac blood pool ECT is a reliable method for calculating RVEF;
the cause of decreased RVEF is not only septal hypokinesis and the effect of left ventricular dys-
function, but hypokinesis of the RV free wall as well. This method is of greater advantage for the

geometrical problem and separation of the ventricles as compared with other methods.
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Fig. 1. Schema of reconstructed short-axial slices using cardiac blood pool ECT (upper),
and the region of interest in end-diastolic and end-systolic phases (lower).

The right ventricular counts in the region of interest (ROI) from the apical slice to boundary slice
are summed and right ventricular ejection fraction (RVEF) is calculated by the following formula:

total end-diastolic RV counts—total end-systolic RV counts

RVEF (%)=
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total end-diastolic RV counts
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Fig. 2. Determination of boundary slice between the right atrium and ventricle.
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Table 1. Clinical findings of 13 cases with decreased ejection fraction

Coronary angiography

EF Shortening

No. Age Sex Diagnosis Other findings
RCA LAD Lex LV RV FW Sep
1 62 M A-C bypass No. 2 (90%) No. 6 (100%) No. 13 (90%) RV dilatation 47 19 25 13
RV (90%) No.9 (75%)
2 65 M Inferior MI No. 1 (100% No. 14 (75%) RV dilatation 56 37 75 13
3 61 F Inferior, RVMI No. 1 (100%) Tc-PYP uptake 58 14 20 20
4 55 F Anterior MI No. 7 (100%) No. 14 (75%) 34 37 89 22
5 54 F Anterior MI Normal coronary artery 42 40 46 27
6 66 F Anterior MI No. 1 (75%) No. 6 (90%) No. 13 (90%) 29 37 33 33
No. 2 (75%) No.7(90%) No. 14 (90%)
7 4 M DCM Normal coronary artery RV dilatation 26 27 31 0
8 47 F DCM Normal coronary artery RV dilatation 33 30 33 13
9 64 M DCM Normal coronary artery RV dilatation 22 12 33 13
10 52 M Inferior, RVMI No. 1 (100%) No. 7 (75%) Tc-PYP uptake 53 30 7 7
No. 10 (75%)
11 68 M Anterior MI 4 PD (75%) No. 7 (90%) 25 48 100 100
12 49 M Anterior MI 4 AV (100%) No. 9 (100%) No. 14 (100%) 30 48 30 30
13 57 M Anterior MI No. 7 (100%) No. 14 (99%) 31 48 94 O

Patient No. 1—No. 3: decreased LVEF; Patient No. 4—No. 10: decreased LVEF and RVEF; Patient No. 11—

No. 13: decreased RVEF.

Abbreviations: M=male; F=female; FW =free wall; Sep=septum; MI=myocardial infarction; RCA=right
coronary artery; LAD=left anterior descending branch; Lcx=Ileft circumflex branch; LV =left ventricle; RV=
right ventricle; EF =ejection fraction; PD =posterior descending artery; AV =atrioventricular node artery; DCM =

dilated cardiomyopathy.
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SUPERIMPOSE

Fig. 3. Calculation of RV wall shortening.
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At the RV mid portion, the contour is extracted from the short-axial image using the threshold

method, and the end-diastolic contour is superimposed on the end-systolic contour.
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Fig. 4. Correlations between LVEF calculated
by cardiac blood pool ECT, and LVEF calculated
by left ventriculography (upper) and LVEF by the
conventional multigated method (lower).
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Fig. 5. Shortening of the interventricular sep-
tum and RV free wall in the decreased EF group
and in the normal controls.

Mean shortening of the free wall in the decreased
RVEF group is lower than that in the normal controls
(p<0.01), although there is no significant difference
between shortening in the decreased LVEF group and
that in the normal controls. Mean shortening of the
septum in both the decreased RVEF group and
decreased LVEF group is lower than that in the nor-
mal controls (p<0.05). '
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Fig. 6. Electrocardiogram, coronary angiogram and cardiac blood pool ECT in a case

with acute RV and inferior wall infarction.

Note ST elevations in II, III, aVF and right precordial leads. The ™ Tc-pyrophosphate scintigram
shows uptake at the RV and inferior wall. The coronary angiogram discloses complete obstruction of

the right coronary artery (No. 1).

In this case, both the septal and free wall shortening is 7%, and RVEF is 30%.
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