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Fig. 1 Diagram of the model for simulating the pursed lip breathing supplemented to

a 133Xe gas control system.

---- PROTOCOL----

T 1/2

Count rate

T 1/2
‘ (B 1/2)

Ordinary breathing

0
T8 min.

J 00000

10 min.

P.L. Breathing
(25-50 mm H,0)

Fig. 2 Protcol of the examination illustrated with pulmonary time-activity curve.
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Fig. 3 Apparatus for measurement of the regional ventilation. Specially made chair was
used to fix the patient without oppressing the chest wall and abdomen.
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Ordinary breathing

Simulated PLB.

Fig. 4 Functional images of the regional ventilation on case 1 (control). Upper: T 1/2,
lower: B 1/2, each of the left is in ordinary breathing and the right is in simulated

pursed lip breathing. (PLB).
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Fig. 5 Histograms of the B 1/2 distribution on case 1
(control).
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Fig. 6 Functional images indicated with B 1/2 distribution on case 2 (chronic pulmonary

emphysema (CPE)). Left: ordinary breathing, right: simulated PLB.
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Table 1
estimated with B 1/2.

19 % 10

52 (1982)

Effect of the simulated pursed lip breathing (PLB) on the regional ventilation

Effect of simulated PLB on the regional ventilation

Clinical diagnosis No. of
cases

Control 3
Chronic pulmonary

emphysema (CPE) 12
CPE-asthma 3
Bronchiolitis 1
Fibrosis 2

(Bulla) 2

Improved Unchanged Deteriorated
0 3 0
10 2 0
0 2 1
0 1 0
0 1 1
0 2 0

Ordiuary breathing

Simulated PLB.

Fig. 8 Functional images indicated with B 1/2 distribution on case 3 (CPE - asthma).
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Fig. 9 Histograms of the B 1/2 distribution on case 3
(CPE+asthma).
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Summary

Measurement of Regional Ventilation under the Condition of ‘‘Pursed Lip
Breathing’’ (PLB) with Newly Designed PLB-Model

Akio KoMATANI*, Koichi YAMAGUCHI*, Kazuei TAKAHASHI**,
Hideki IKEDA*** and Keiji TAKAHASHI**

* Department of Radiology
**The Ist Department of Internal Medicine, Yamagata University School of Medicine

A new device was designed to control the
expiratory positive pressure from 0 to 100 mmH20
as a simulation of the “‘pursed lip breathing”
(PLB). Using this device, the effects of PLB to
regional ventilation were evaluated.

Each patient was examined twice, first in
ordinary breathing and second, after 10 to 15
minutes break, in the condition of PLB with the
PLB-model. The washin and washout curves of
133Xe gas were recorded by an Anger camera
interfaced to the computer system (DEC PDP-
11/34 GAMMA-11). Functional images of TI/2
and B1/2 (breath number) on the 133Xe washout
curves were adopted as the indices of relative
function of the regional ventilation. Histograms of

the B1/2 distribution were also adopted to estimate
the ventilation about the whole lung.

Under the condition of PLB, the regional
ventilation was improved in most cases of chronic
pulmonary emphysema (CPE) and had a tendency
to deteriorate in the case of CPE with asthma and
the other lung diseases.

This examination with the PLB-model might be
available to evaluate the regional ventilation dur-
ing PLB and follow-up of chronic obstructive lung
disease.

Key words: Pursed lip breathing, PLB-Model,
133X e washout functional image, Regional ventila-
tion.
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