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Summary
To investigate the actions of nitroglycerin on left ventricular (LV) systolic and diastolic functions

in coronary artery disease, high-fidelity L'V pressures and LV biplane cineventriculograms were simul-
taneously made for 16 patients with old myocardial infarction before and 5-10 minutes after the sub-
lingual administration of 0.6 mg of nitroglycerin. Before and after the nitroglycerin administration,
heart rates were maintained constant at an average of 73 beats/min by right atrial pacing. LV volume
and segmental wall shortening were derived from frame by frame (20 msec) analyses of LV biplane
angiograms.

The results were as follows:

1. There were significant decreases in LV end-diastolic pressures (—449,) and volumes
(—10%), mean arterial pressures (—12%) and LV systolic pressures (—16%,), suggesting preload and
afterload reductions.

2. Global ejection fraction was significantly increased from 0.41 to 0.45, while cardiac output de-
creased significantly (—89%,) because of a decrease in preload.

3. Augmented ejection fraction was associated with increased shortening of the normal and
hypokinetic segments. The dyskinetic segment remained unchanged. Thus, the degree of nitroglycerin-
induced potentiation of LV regional contraction seemed related to the degree of regional myocardial
ischemia and fibrosis.

4. The time constant (T) of the LV pressure decay was slightly but significantly decreased, which
may imply the possibility of improving LV relaxation using nitroglycerin.

5. LV early filling significantly decreased as evidenced by a fall in the peak filling rate (PFR)
and the normalized PFR. The decrease of the PFR, however, may be related mainly to preload reduc-
tion by nitroglycerin.

6. In 11 of 16 patients, there was a displacement of LV diastolic pressure-volume curves
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downward and to the left. The shift of the curves may be caused by the effects of ventricular interaction

and/or the pericardium.
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Fig. 1. Left ventricular (LV) volumes and instantaneous rates of LV volume change (dV/dt)
in one patient before and after sublingual administration of nitroglycerin.
LV volume and dV/dt are obtained from the frame by frame analysis (20 msec) of biplane LV angio-

grams.

EDV =end-diastolic volume; ESV =end-systolic volume; IRT =isovolumic relaxation time; PFR =

peak filling rate; TPFR=time from ESV to PFR.
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Fig. 2. Methods of the analysis of left ventricular regional wall motion by LV angiogram

of the RAO 30° projection.

Left upper: The geometric center of gravity of the end-diastolic LV silhoutte is chosen as the fixed
reference point. Starting at the midpoint of the aortic valve, the radial length is measured at 10°
increments from the reference points to their intersection with the internal border of the left ventricle.

Right upper: Regional percent shortening is measured as radial length from end-diastolic frame to
end-systolic frame divided by end-diastolic radial length.

Lower:Regional wall motion before nitroglycerin administration is evaluated as normal, hypokinesis
and dyskinesis, judged from regional percent shortening in 12 normal subjects.
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Fig. 3. Demonstration of LV contraction patterns and regional percent shortenings in a
patient before and after nitroglycerin administration.
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Table 1. Hemodynamic data before and after sublingual administration of 0.6 mg of

nitroglycerin (N=16)

LVPSP LVEDP Mean AoP Max (+) dP/dt LVEDV LVESV
(beats/min)  (mmHg) (mmHg) (mmHg) (mmHg/sec) (ml) (ml)
C 73+9 128+29 16 +8 95+15 13244307 218+73 135+66
NTG 73+9 107 421 *** 9-4*** 844 11*** 1337+244 196+ 73**%* 1154 68***
T S T -
CcoO T, 2 PFR PFR/EDV PFR/SV TPFR
EF (!/min) (40 msec) (&\;EBEHg) (ml/sec) (sec™?) (sec™!) (msec)
0.41+0.12 51+1.1 55+10 50+9 4881292 2.11+0.74 5.60+2.64 199+56
0.45+0.16* 4.7+1.1* 51+7* 46 +7* 190+ 54

358+158*

All values are presented as means+standard deviation.

1.84+0.63* 4.46+1.75%*

Abbreviations: C=control; NTG =nitroglycerin; HR =heart rate; LVPSP =left ventricular peak systolic pressure;
LVEDP=left ventricular end-diastolic pressure; AoP=aortic pressure; LVEDV =left ventricular end-diastolic '
volume; LVESV=left ventricular end-systolic volume; EF=ejection fraction; CO=cardiac output; T =time
constant of isovolumic LV pressure decay; PFR=peak filling rate; SV =stroke volume; TPFR =time to PFR.

*p<0.05, **p<0.01, ***p<0.001.
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Fig. 4. End-systolic radial lengths before and
after nitroglycerin administration.

All segments are significantly decreased in end-
systolic radial length following administration (shaded
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Fig. 5. Regional percent shortenings before and
after nitroglycerin administration.

Normal and hypokinetic segments increased signi-
ficantly, while dyskinetic segment remained un-
changed in percent shortening.
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Fig. 6. Time constant of isovolumic pressure decays before and after nitroglycerin admi-

nistration.

The time constant is obtained during the first 40 msec (T,) and until the level of 5 mmHg above
the left ventricular end-diastolic pressure (T,) after peak negative dP/dt. The time constant is significant-

ly decreased by nitroglycerin administration.
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Fig. 7. Peak filling rates (PFR) before and after
nitroglycerin administration.

Peak filling rate is significantly decreased by nitro-
glycerin administration.
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Fig. 8. Left ventricular (LV) diastolics pressure-volume curves before and after nitro-

glycerin administration.

Left: LV diastolic pressure-volume curve shifts to the left and downward in 11 of 16 patients

indicating increased LV compliance.

Right: LV pressure-volume curve is essentially unaltered in 5 of 16 patients The curve simply
shifts to the left on the same line by nitroglycerin administration.
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