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Intrapulmonary distribution of boli of
Kr-81m gas in various inhalation speeds
was studied in 5 normal volunteers, and an
ability of slow and fast inhalation speeds
to detect uneven distribution of ventila-
tion was tested in 26 patients with chronic
obstructive pulmonary diseases.

Method; Kr-8lm gas inhaled by the follow-
ing three techniques,

(1) Several deep rebreathing (distribution
of activity in this phase was assumed as
lung volume(LV) ).

(2) Slow and (3) fast bolus inhalation of
10 ml of the gas from resional volume,
followed by air, to total lung capacity.
Distribution of the activity was measured
for 10 sec. of breath-holding at total
lung capacity. The ratio of counts of
bolus inhalation for LV (bolus/LV) was
calculated and compared between slow and
fast bolus inhalation by mini computor
(Scinti pague 200). The value of bolus/
LV is smaller as the defects are larger.
Results; In normal subjects, inhaled Kr-
81m gas distributes in upper lung fields,
with increasing inhalation speed. 1In
patients with COPD, abnormalities were
demonstrated in all of 26 patients (100%)
by fast inhalation technique, whilst 21
(81%) by slow technique. Fast inhalation
technique detected 42 areas of hypoventi-
lation in 26 patients, whilst slow
technique 32 areas. This result suggests
that fast inhalation technique was
recommended to detect uneven ventilation
more sensitively.
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We have previously reported the on-line
computeraided regional pulmonary functional studies.
Present studies are devoted to the three compartment
analysis of the washout curve in normal and PSS.

The washout curve in upright sitting position
could be analyzed into three compartment, namely
well ventilated compartment, poorly ventilated
compartment and background. Of which, the former
two were analized as indices for the lung functions.
Well ventilated compartment for the whole lung in
patients with PSS, as compared with that in normal
subjects, showed a significant increase in both
slope (P<0.05) and proportion of volume as determined
by the percentage of initial height (P¢0.001).

On the other hand, poorly ventilated compartment
showed no significant difference in slope and a
significant decrease in the proportion of volume.
(P<0.001) In the comparative analysis of regional
washout curves for upper and lower lung region in
normal subjects, well ventilated compartment showed
a significant increase in the slope(P<0.02) and the
proportion of volume(P<0.02) for the lower lung
region, while, poorly ventilated compartment showed
no significant difference in slope and significant
decrease in the proportion of volume for the lower
lung region. The same analysis in patients with PSS
showed no significant difference between upper and
lower lung regions in both compartments.

These results will indicate the following patho-
physiology in patients with PSS that decreased
distensibility due to fibrosis decrease the gravity-
dependent variation in alveolar dimension and
minimize the difference in both compartments for
upper and lower lung fields. In addition, decrease
in TLC and relative increase in tidal volume will
increase the proportion of the volume of well
ventilated compartment, so that the washout will be
acceralated in comparison to normal subjects.
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