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Summary

Three cases with primary pulmonary hypertension diagnosed by catheterization and angiocardi-
ography were presented to describe the diagnostic characteristics of phonocardiography and apex
cardiography. All cases had vibratory first heart sound, ejection sound and broad precordial impulse.
The vibratory first heart sound coincided with the closure of echocardiographic tricuspid valve and
the early upstroke of the right ventricular pressure pulse by catheter tip micromanometer. It
might be suspected that the first heart sound originates from right ventricle in cases with this
entity. Two cases had normal respiratory splitting of the second heart sound, and one case fixed
splitting. The last case had complete right bundle branch block. One case had both tricuspid
regurgitant murmur and presystolic murmur which appeared just after the appearance of the
ventricularization of jugular pulse wave. Apex cardiogram of the parasternal impulse revealed
vibratory notch coincided with the first heart sound, and late systolic bulge in all cases. This
pattern was recorded from the lateral portion at the left sternal border near the apex, and
heaving pattern was recorded at the other portion. It is concluded that vibratory first heart
sound and broad parasternal impulse having vibratory notch and late systolic bulge are of value

in the diagnosis of primary pulmonary hypertension.
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Figure 1. Phonocardiogram of casz 1

It showed vibratory first heart sound, presystolic murmur which was recorded in the
2nd intercostal space at the sternal margin (2L) and tricuspid regurgitant pansystolic
murmur in the 4th left intercostal space at the sternal margin (4L). This case had
fixed splitting of the second heart sound probably due to complete right bundle branch
block.
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Figure 2. Phonocardiogram of case 2
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Normal respiratory splitting of the second heart sound is present in this case.
CAR : carotid artery pulse, A : aortic component of the second heart sound, P : pulmonic component

of the second heart sound.

Figure 3. Simultaneous recording of phonocardiogram, apex cardiogram and echocardiogram (case 1)

The first heart sound dose not coincide with mitral valve closure but with tricuspid valve closure.
AW : anterior wall of right ventricle, TV : tricuspid valve, MV : mitral valve, mo : mitral valve open,
mc : mitral valve closure, to: tricuspid valve open, tc; tricuspid valve closure.
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Figure 4. Simultaneous recording of phonocardiogram, apex cardiogram and echocar-
-diogram (case 1)

The first heart sound begins with tricuspid valve closure and continues beyond the
-opening of pulmonic valve (po).
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Figure 5. Apex cardiogram of the parasternal impulse (case 1)
It revealed vibratory notch and late systolic bulge in the 4th left intercostal space lateral
from the sternal border (4L lat), and heaving pattern in the sternal border(4L). PI: parasternal

impulse.
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Figure 6. Simultaneous recording of phonocardiogram, apex cardiogram of parasternal impulse and
right ventricular pressure pulse by catheter tip micromanometer (case 2)
The first heart sound coincides with the vibratory notch of apex cardiogram and the early upstroke

of right ventricular pressure pulse (RV).

i
o s B

Figure 7. Jugular pulse recording of case 1

It reveals almost normal pattern of jugular pulse and absence of presystolic murmur. Jug : jugular pulse.
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Figure 8. Jugular pulse recording of case 1
This was recorded 3 months after the recording of Figure 7. It reveals ventricularization of jugular
pulse and presystolic murmur.
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Figure 9. Echocardiogram and cardiac ultrasonogram of case 1
1VS : interventricular septum, Ao : aorta, LVPW : left ventricular posterior wall.
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