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Kr, Tc; Radioactivity of Kr-81m and Tc-99m-MAA over chest wall, Q; Perfusion, V; Ventilation,
V; Lung volume (FRC), 2; Decay constant=3.2 min~1, K:=Kz2; Geometrical factor, C1=Cz;

Delivered activity, R, T; Regional and Total

(by Ciofetta)

Fig. 1 Calculation of V/V (R)§.
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Q-dot Kr

V=dot/V

Fig. 2 Upper panel: Distribution of perfusion Q) by 81mKr (left) and that by 99mTc-

MAA (right).
Lower panel: Left: Image of regional V/V calculated by the equation (4) in Fig. 1.

Right: Histogram of V/V from top to bottom of both lungs.

V=dot Kr

V=dot/volume

Fig. 3 Upper panel: Distribution of ventilation (V) by 81mKr (left) and lung volume
(V) by 133Xe inhalation method (right).
Lower panel: Histogram of V/V from top to bottom of both lungs. Regional
V/V was obtained by 81mKr and !33Xe inhalation study.
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- /Gran Vicr #Vxe

v IMAGE

Fig. 4 V/V image obtained by perfusion studies of both #1mKr solution and 99mTc-
MAA (left side) and V/V image by inhalation studies of both 8!mKr and !*3Xe
gas. Distribution of V/V is identical in both methods.
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Fig. 5 Relationship between V/V(R)y and V/V(R)g.
Left: right lung. Right: left lung.
Each plot shows V/V in each slice from top to the bottom of the lung.
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Table 1 Correlation coefficients between V/V (R)q and V/V (R)v on 10 subjects

Name Age Sex Disease FEVio (%) VC(O) Left Right
A T.T. 66 F D.P.B. 50.0 2.24 0.91 0.94
B J.F. 73 M Chr. 72.4 3.11 0.63 0.76
bronchitis 0.47)
C M.S. 63 M Asthma 55.0 2.80 0.87 0.88
D M.S. 15 F Asthma 78.0 2.51 0.85 0.87
(0.61)
E T.I. 60 M Emphysema 51.6 4.10 0.95 0.95
F MY. 64 F Chr. 75.0 1.80 0.84 0.92
bronchitis (0.52)
G R.N. 80 M Emphysema 36.0 2.61 0.78 0.83
H YK. 30 M Normal 94.1 4.85 0.82 0.81
(0.55)
I Y.A. 29 M Normal 95.3 5.50 0.90 0.90
J K.K. 48 M Normal 88.2 5.10 0.87 0.86

FEV (%): foced expiratory volume in one second per vital capacity.

VC: vital capacity.

( ): correlation coefficient was calculated, including the activity in the subclavian vein.
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Summary

A Measurement of \"/V Distribution by Intravenous
Injection of Kr-81m and Tc-99m-MAA
—A Comparative Study with Xe-133 Inhalation Method—

Yoichi OHTANI*, Yasuoki MASHIMA*, Yutaka Mori*, Takao Shimada**,
Etsuo MoRrivyAa* and Kenji KAwAKAMI*

* Department of Radiology, **The Third Department of Medicine,
Jikei University School of Medicine, Minato-ku, Tokyo

Distribution of ventilation per unit lung volume
(V/V) was measured by intravenous injection of
Kr-81m and Tc-99m-MAA on 10 subjects having
various pulmonary diseases.

The distribution of V/V (R)4 obtained by this
method was compared with that (V/V (R)v) ob-
tained by the inhalation method of Kr-81m (V) and
Xe-133 gas (V).

The study was performed in sitting position.
Kr-81m solution and Tc-99m-MAA was injected
continuously to the antecubital vein during tidal
breathing.

V and V on inhalation study was measured with
Kr-81m gas and Xe-133 gas respectively. The lung

field was divided in about 30 slices with 6 mm
thickness from top to bottom. Relative distribu-
tion of V/V was compared between V/V (R)g and
V/V (R)v for each subject. Correlation coefficient
was 0.76-0.95 in 20 lungs of ten subjects, except
for one lung.

This result suggests that the distribution of V/V
measured by Kr-81m and Tc-99m-MAA represents
regional V/V in the lung.

This method is useful to measure V/V when Xe-
133 is not available.

Key words: V/V distribution, Kr-81m, Tc-99m-
MAA, Xe-133.
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