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Summary

To predict pulmonary arterial pressure non-invasively, systolic motion of the pulmonic valve was
evaluated in relation to flow velocity at the pulmonic valve orifice measured by the electromagnetic
catheter-tip flow velocity probe or by linear contrast echo. Seventy-five cases including 45 cases with
pulmonary hypertension (PH) of mean pulmonary arterial pressure (PAP) above 25 mmHg were studied.
On the basis of the presence and velocity of mid-systolic semi-closure, the reopening and fluttering
of the PV, the systolic motion of the pulmonic valve was classified into the following 5 types:

1) rapid semi-closure followed by reopening,

2) rapid semi-closure without reopening,

3) slow semi-closure followed by slow reopening,

4) rough fluttering during whole systole, and

5) rapid opening without semi-closure.

Results were as follows: (1) In all cases in which mean PAP was normal, PV motion could be
classified as type 5. (2) In 45 PH cases, mean PAP was 50.2+8.3 mmHg in type 1, 38.4+5.5 mmHg
in type 2, 31.74+3.2 mmHg in type 3, 26.7+0.5 mmHg in type 4, and 28.9+2.6 mmHg in type 5. In
type 5, mean PAP was 16.3+11.7 mmHg when 30 normal cases were added. Flow velocity at the PV
orifice was maximum in type 1 and decreased in type 2, 3 and 4 in this order. In type 4, cardiac
indices were minimum in all groups of pulmonary hypertension.
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In conclusion, 1) systolic pulmonic valve motion is of value to predict PAP, and 2) it was sug-
gested that mid-systolic semi-closure of the PV is related to increase in flow velocity at the PV

orifice.
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Fig. 1. Pulmonic valve echograms showing mid-systolic rapid semi-closure followed
by reopening (Type 1, left), and without reopening (Type 2, right).
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Fig. 2. Pulmonic valve echograms showing mid-systolic slow semi-closure followed by
slow reopening (Type 3, left), and pulmonary valve echogram showing coarse fluttering
during diastole (Type 4, right).
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Fig. 3. Pulmonic valve echogram showing rapid opening without semi-closure (Type 5).
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Fig. 4. Schema showing relationship between mean pulmonary arterial pressure and
an e-f slope, “a” depth and opening slope of the pulmonic valve.

Note that in almost all cases with mean pulmonary arterial pressure higher than 30 mmHg, an e-f
slope were less than 10 mm/sec. There is a rough tendency indicating higher the mean pulmonary
arterial pressure, schallower the “a’’ depth. There is no significant relation between pulmonary arterial

pressure and opening slope.
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Fig. 5. Variations of mean pulmonary arterial pressure in each cases of 5 types of

pulmonic valve motion.

Mean value of pulmonary arterial pressure is significantly different in 4 types (I-IV) and increases

from type IV group to III, II, I in this order.
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Fig. 6. Variations of flow velocity at the pulmonic valve orifice in 5 groups.
Closed circles with triangle are the cases with cardiac index less than 2.5 //min/M?.
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