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Summary

Right and left ventricular volumes and systolic indices were determined by intravenous digital
subtraction ventriculography in 50 patients with various heart diseases. Using a constant injection
speed of 35 ml Renografin-76 contrast medium, serial right and left ventriculograms were obtained
in the 30 degree right anterior oblique projection. Right ventriculograms were also obtained in the 60
degree left anterior oblique projection. The videotape recordings of subtracted images were continuously
digitized into 128 x 128 eight bit (256 gray scales) pixel matrices using an image-processing computer.
The endocardial outlines of the right and left ventricles were drawn manually using a joystick, frame
by frame, for each cardiac cycle. By integrating overall the pixel densitometric counts within this outline
for each frame, the computer generated a time-density curve with maxima and minima represented in
the end-diastolic and end-systolic frames, respectively. Systolic indices including ejection fraction (EF),
one-third ejection fraction (1/3 EF) and the peak ejection rate (PER) were derived from the time-density
curve. Right ventricular volume was determined by the single-plane or biplane mathematical formulae
of Ferlinz et al., and left ventricular volume was calculated by the area-length method in the 30
degree right anterior oblique projection.
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Results by the two geometric methods correlated well for right ventricular volume (r=0.84)
and for EF (r=0.80). Right ventricular densitometric counts correlated closely with single-plane
volume (r=0.91). Right ventricular ejection fraction (RVEF) determined by videodensitometry also
correlated satisfactorily with that by single-plane angiography (r=0.74).

In 43 patients with left ventricular ejection fraction (LVEF) of 55% or greater, end-diastolic
volume and stroke volume (EDV and SV) in the right ventricle did not differ from those in the
left ventricle (106423 vs 102425 ml and 71416 vs 71+17 ml, NS). However, right ventricular end-
systolic volume (ESV) was greater than left ventricular ESV (35+11 vs 31412 ml, p<0.05); conse-
quently, RVEF was less than LVEF (6746 vs 70+6%,, p<0.05).

The 1/3 EF and the PER of the right ventricle were significantly less than those of the left ven-
tricle (23+7 vs 33+11%, and 5.9+0.8 vs 6.6+1.0 SV/sec, p<0.005).

In seven patients with LVEF of 55%, or less, EDV and ESV did not differ in the right and left
ventricles (128433 vs 143+58 ml and 63 +23 vs 93450 ml, NS), and RVEF was significantly greater
than LVEF (5246 vs 38499, p<0.05).

Right ventricular PER was significantly greater than that of the left ventricle (6.1+1.0 vs 4.9+
0.5 SV/sec, p<0.05), although the 1/3 EF did not differ significantly between the two ventricles (22+
8 vs 22+10%,, NS).

These findings suggest that right and left ventricular SV and EF are essentially the same, but
that the characteristics of systolic ejection differ under normal conditions. Furthermore, right ventri-
cular systolic function may be preserved, even when left ventricular function is severely impaired.
Thus, digital subtraction ventriculography proves to be a convenient and practical method in the
qualitative and quantitative assessments of the right and left ventricles.
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Fig. 1. Serial right and left ventriculograms by digital subtraction ventriculography (DSV).
In all study patients, 35 ml sodium meglumin diatrizoate (Renografin-76) were injected at a con-
stant flow rate of 12 ml/sec through a 7F catheter with its tip in the vena cava superior or inferior.

DSV images are serially obtained at 30 frames/sec.
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Fig. 2. Comparison of right ventricular volume and ejection fraction obtained by the
single-plane and biplane ventriculography using a geometric model.
Results of the two geometric methods correlate well for right ventricular -volume (r=0.84) and

for ejection fraction (r=0.80).
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Fig. 3. Relationship between right ventricular videodensitometric counts and right ven-
tricular volume determined by a geometric model (single-plane).
Right ventricular videodensitometric counts correlate closely with right ventricular volume (r=0.91).
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Fig. 4. Relationship between right ventricular
ejection fraction (RVEF) determined by video-
densitometry and by a geometric model (single-
plane).

RVEFs determined by the two methods exhibit a
satisfactory correlation (r=0.74).
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Table 1. Comparison of right and left ventricular hemodynamic parameters

LVEF>=55% LVEF<55%
RV LV RV LV

Pyramidal method

EDV (ml) 106+23 102+25 128 +33 143+58

ESV (ml) 35+11 * 31+12 63+23 93450

SV (ml) 7116 7117 65+13 * 51+11

EF (%) 67+6 * 70+6 52+6 * 38+9
Videodensitometric method

EF (%) 67+6 * 71+6 60+5 T 42+9

1/3 (EF (%) 23+7 § 33+11 22+8 22+10

PER (SV/sec) 5.9+0.81 6.6+1.0 6.1+1.0* 4.9+0.5

*5<0.05; 1 p<0.005 compared with left ventricular hemodynamic parameters.

Values are expressed as means+SD.

LVEF =left ventricular ejection fraction; RV =right ventricle; LV =left ventricle; EDV =end-diastolic volume;
ESV =end-systolic volume; SV =stroke volume; EF=ejection fraction; 1/3 EF =one-third ejection fraction; PER

=peak ejection rate.
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