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Fig. 1 Method of Xe-133 gas ventilation study.
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t: mean value of the transit time

tE: beginning of the washout

N(t): the number of counts detected in the ROI at
the instant t

Cl: Clearance (the inverse of MTT)

Fig. 2 Calculation of mean transit time of Xe-133
equilibrium washout curve.
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Table 1 Comparison of Kr-81m and Xe-133 images in
primary lung cancer

Kr-81m and Xe-133 Images No. of studies

" Kr-81m better 8 (22%)
Xe-133 better 4 (11%)
equivalent 23 (64%)
no abnormality 1(3%)

Total 36
80 k- y=—0.275x +48.05
r=—0.247
p<0.2
70 ° n=32
60 | o

MTT with '33*Xe washout (sec)

1 1 1 1 Il

10 20 30 40 50 60
% V with multibreath ®'mKr

Fig. 3 Mean value of transit time with Xe-133 and
%V with Kr-81m in the lung affected by the
bronchogenic carcinoma.
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Relative MTT
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Fig. 6

Relative Xe-133 MTT and relative Kr-81m V

CEREERAE TS &,

in the upper, middle and lower regions of the
affected lung (n=93).
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Summary

Evaluation of Regional Ventilation in Patients with Lung Cancer: A Comparison
with Xenon-133 and Krypton-81m Studies

Isamu NARABAYASHI, Kazuro SUGIMURA, Ryuji ONISHI, Toru SUEMATSU,
Kazuo Ito, Takashi FUKUGAWA, Y oshio INOUE and Shuji KIMURA

Department of Radiology, Kobe University School of Medicine, Kobe

Ventilation studies with Xenon-133 gas and
Krypton-81m gas, and perfusion imaging with
Tc-99m MAA were performed on the same day in
36 patients with lung cancer.

Initially Xenon-133 ventilation study consisting
of single-breath, equilibrium and sequential wash-
out images was carried out in the sitting position.
This was followed immediately by Krypton-81m
ventilation and Tc-99m MAA perfusion imaging.

The computer calculated mean value of the
transit time of Xenon-133 equilibrium washout
curve using height over area method in the affected
lung by the tumor. The values of %V with Kryp-
ton-81m during tidal breathing expressed as per-
centages of the tumor-bearing lung for the total

lung were not always related to the mean values of
the transit time with Xenon-133.

On the other hand, the correlation coefficient
between %V with Krypton-8Im and %Q with
Tc-99m MAA was 0.852. There were some mis-
matched cases between ventilation and perfusion
in lung cancer. The mean value of the transit time
of Xenon-133 washout curve seemed to have a
limited role in the quantitative assessment of
regional ventilation because of affinity of Xenon
to fatty tissue.

Key words: Regional ventilation, Xe-133 wash-
out method, Kr-81m continuous inhalation meth-
od, Lung cancer.
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