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Evaluation of the Regional Lung Function Revealed in Radioaerosol
Scintigram of Chronic Obstructive Pulmonary Disease
I1.  Evaluation of Aerodynamic Change in the Airway of Patients with
Chronic Obstructive Pulmonary Disease Using

Radioaerosol Scintigraphy

Teruyasu Suzuki
Department of Radiology and Nuclear Medicine, Kyoto University School of Medicine

(Director:  Prof. K. Torizuka)
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The excessive deposition of radioaerosol particles (hot spot formation) in the scintigrams is
characteristic in patients with chronic obstructive pulmonary disease (COPD) and it is well known
that it correlated well with FEV, 9% which shows the severity of expiratory disturbance.

But, the computer simulation based on Weibel’s bronchial branching model, showed that aerosol
particles of 2 um in diameter are deposited in the central airways in greater numbers during the
inspiratory phase than during expiratory phase”, Then, in order to explore the relationship between
the expiratory airway obstruction and excessive aerosol particles deposition during inspiratory phase,
we studied the aerodynamic changes during not only expiration but also inspiration, in COPD,

In more severe COPD, the slope of the initial inspiratory flow rate (Aipr, Ampx Tr) increased,
and correlated negatively with FEV, ;% and the slope of the late expiratory flow rate (Axer).
Therefore, it was established that the increase of flow rate during inspiration compensated for expiratory
failure in. COPD. Aipp correlated well with hot spot formation, and then it was estimated that the
increase of flow rate during inspiratory phase was an important factor of the excessive deposition of
aerosol particles in the airways. But, in bronchial asthma as in bronchogenic carcinoma'®, the

excessive deposition was recognized in the narrowed part of the airways.
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Fig. 1 Right ; grading criteria of radioaerosol scin-
tigraphic findings. Stage [ represents normal
homogenous distribution, stage I peripheral ir-
regularity, stage ]| additional hotspot furmation
and stage IV further defects. Left ; flow patterns
during radioaerosol inhalation with quiet breath-

ing.



FEAIS54E 4 A 258
, TP .
Vi — TR = :Vl
: ' A VEP = TEPI—
EXSP Il ' \ ?
INSP | ' Ve
. —

VDp~

Fig. 2 Quiet breathing flow patterns of normal
sgbjects. App ; slope initial inspiratory flow rate
expressed in 1 per (sec.)?, V1 ; zero velocity just
before inspiration, Vpp ; peak velocity during
initial inspiratory phase, TP j time reqcired to
reach Vor from Vi.
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Fig. 3 h'(ajr;::npﬁi:fr“'ZEI:;;uIELtimn of regional deposition
of inhaled acrosol particles in the lung with tidal
volume (Mouth breathing, FRC=3000ml, f=
15/min).
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Fig. 4 Relationship of Aspp with Aerr (left) and
FEV, % (right).
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a. chest-roentgenogram.

99MT . Aerosol I k I
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exp. b ol [ .
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b. upper ; radioaerosol scintigram.

Volume

Flow

lower ; quiet breathing flow pattern.
Fig. 6 Patient with COPD of stage 1.
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b. upper ; radioaerosol scintigram.
lower ; quiet breathing flow patierm.

Fig. 7 Patient with bronchial asthma of stage J[ .
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Fig.8 Relationship of Amp with Arpr (left) and
FEV, % (right) of bronchial asthma.
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