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Fig. 1 Block diagram of data acquisition and gantry
control.
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Fig. 2 Air curve observed in case of deep respiration
or under setting of the spiro-bag. Dotted line
indicates a normal curve with proper respira-
tion and suitable volume of spiro-bag.

(min)

23 % 8 £ (1986)

Ay EA LT THD. BWEHROMRITT
ANE—FR_NyrTuVzsvary (RNF—U—
ATANEER) BEICE Y, 15T oBEER
L7 BiE#ic BGRLE, v )7 Lv—var
F— Rz X 2FEXHE L7z Db Kanno & Lassen
o sequential image % iz & % rCBF # % 157z,

II. rCBF 2&H7 5EF &R

1) BAELEBRAKBDHKE

Figure 2 12 EMEIRIC W IEW IR S, ] AZLE
o spiro-bag DA & W/MIERE LIZRFICA b h
7z air curve &, FEERTZRAIIT D M 2REOR
MR AR (air curve DOIESHR % fE S HRHR © AUBR)
O—FlERT. D X H 7% air curve DIEKHER
phiRix, WERARCHS, REICARLLS B
NV LETFHR2zET 5. Z hix, BAEKEA Xe-133
HADAR+HERERECERATZEEX LN,
rCBF fE% % L < @/MNCFHET 2 BERL 25 2 &
Bbirole. ThERH ST, REFEHIFR
BAAIRT, HREICE > T~y AE—RIT X
HEFTOME B (cold run) # 1T - /2. £ 7z,
spiro-bag D &AFHIX, /INEWIEFE Xe-133 DN
B, AEREBIT B, bl b 0.8~1.0/
DRENLETH-7. &biz, BRAEKED v
THIV#Z O FA IV T ERESKRICRAYT 55
HBe Lk, ZoRPEIZLY, FIHORKIEAIC

Hﬁ”arﬁﬁ%\
[y ‘

Xe-133 activity

0 z S
‘\ head data acquisition
6sec

qir data acquisition

2 (min)

Fig. 3 Time activity curves of the head and respira-
tory air. Starting points of data acquisition are
also shown.
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Fig. 4 Lateral view of the head during inhalation of Xe-133. Mouthpiece was superior
to face-mask because of less scattered radiation from the nasal cavity.
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Fig. 5 Simulation of rCBF image.
a: trans-axial atlas and super-imposed pixel size (32x 32, 7.5x 7.5 mm).
b: simulated rCBF image calculated as the weighted mean value in"each pixel.
c: simulated rCBF image after filtered smoothing.
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Summary

Factors Affecting Accuracy of Tomographic
Measurement of rCBF by HEADTOME

Akio KoMATANI, Kazuei TAKAHASHI, Tohru AKUTSU, Toshiyasu TAKANASHI,
Yukio Sucal and Koichi YAMAGUCHI

Department of Radiology, Yamagata University School of Medicire, Yamagata

Factors affecting accuracy of tomographic re-
gional cerebral blood flow (rCBF) were investi-
gated using a Xe-133 inhalation method and a
dynamic single photon tomographic system;
HEADTOME. Several improvements were at-
tempted in method and devices based on the in-
vestigation.

To minimize statistical error, loss of xenon gas
and an error in estimating air curve, volume of the
spiro-bag was set properly (0.8-1.0 /) and a breath-
synchronized control of the inhalation system was
introduced. To avoid time mismatching between
the tomographic head data and the respiratory air
curve, the interval of their data acquisition starting
was standerdized. For the inhalation of Xe-133,

mouthpiece was superior to face-mask because of
less effect by scattered radiation from the nasal
cavity. Standard deviation of mean rCBF in nor-
mal volunteers was improved to 50.04+1.7 m//
100 g/min, from 51.24+7.1 obtained before these
improvements.

Partial volume effect was also evaluated using
simulated rCBF images calculated as a weighted
mean value in each 32x 32 pixels on trans-axial
atlas of the normal brain. The rCBF value was
noted to change with thickness or form of the
cortex, sulci and ventricles.

Key words: Regional cerebral blood flow, Xe-
133 inhalation method, HEADTOME, Dynamic
SPECT.
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