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The device for the bolus inhalation. Xenon-133
gas is injected synchronously in inspiration
phase via a small tube connected to a mouth-

Fig. 1
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Fig. 2 Schematic presentation of the spirobag inhalation and the bolus inhalation (a).
A typical time-activity curves of breathing air and the brain (b).
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Fig. 3 Time-activity curves at the lung (A) and the heart (B). These curves explain that
the air curve reflects arterial time course of 133Xe concentration even in the bolus

inhalation method.

Table 1 Specific comparison between spirobag in-
halation and the bolus inhalation method

Inhalation Spirobag Bolus
Cbmax*/ETwmax** 1.56-+0.21 2.64-+0.46
(1.0) : (1.7)

ETmax** 1 o LI5~1.25
Counts/pixell | . 2~
Filter:

cut off 22 18

order 8 8
FWHM:

at the center 13.6 mm 12.5 mm

at 6 cm from center 10.3 mm 9.7 mm

* Cbmax: maximum counts of time-activity curve
at the brain.

** ETmax: maximum counts of the end-tidal air
curve.
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BARE OWINRBICHBE LIy v F A TDTF —

OM+75HM

U= 8@
L= @

Fig. 4 A typical rCBF-SPECT by the spirobag inhala-
tion method (a), and by the bolus inhalation
method (b).
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Summary

Xenon-133 rCBF SPECT
by Newly Designed Bolus Inhalation Method

Akio KoMATANI, Tooru AKUTSU and Koichi YAMAGUCHI

Department of Radiology, Yamagata University School of Medicine

Single photon emission computed tomography
(SPECT) with 133Xe gas inhalation method enables
measurement of regional cerebral blood flow
(rCBF) quantitatively. But this method is inferior
to the method with 99mTc-HMPAO or 123]-IMP
in the quality of images. Efficient administration
of 133Xe gas more than usual is supposed to
improve quality of SPECT images.

In this study we designed bolus inhalation
method, a new method to efficiently administrate
133X e gas of usual dose (1,850 MBq), and examined
its fundamental aspects and clinical feasibility.
The method was initiated by bolus administration

of 133Xe gas synchronously in inspiration phase
via a small tube connected to a mouthpiece and
was followed by steady breathing of the gas in a
closed circuit with a spiro-bag.

Introduction of this method provided almost
twofold increase in count ratio at the head in com-
parison with a conventional inhalation method.
Consequently, considerable improvement in the
quality of rCBF images was achieved by optimiza-
tion of a reconstruction filter of SPECT.

Key words: Regional cerebral blood flow,
Xenon-133, Single photon emission CT, Bolus
inhalation.
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