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Autofluoroscope

________________________________________________________________

]
| e
1| 294 Mosaic Anti Coinci-
dence
71’6)'/1/" Ol Xetal ==t Circuit — Memory —
Detector PHA
———
Type
writer

Spectrum Computer
JEC-7D CRT
(8Kw, 1us)

Drum Digital
(32Kw) plotter

Fig. 1 Block diagram. The systom consisted of a Digital Autofluoroscope and
a small computer. They more connected through a magnetic tape.
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to

Fig. 2 Illustration of initial parts of regional (a, b
and c¢) and hemispheric clearance curves.
Standard point in calculation (#9) was set by
introducing lag time (flag), sO as to eject
shunting spikes (a, b) and slow build-up (c) of
clearance curves. Then, fo=*max+ flag, Where
tmax is the maximum point of the hemispheric
curve.
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Fig. 3 Statistical errors of flow values due to random fluctuations. Percent standard
deviations of flows were increasing as lowering initial heights (Ho).
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Thx bR (Fig. 3). oL, dHo i xiHE(ED
HET BB N RT v VBRI LS 2 &nb,
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7]
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\\ Ho = 1000
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Fig. 4 Statistical errors in relation to integrating
duration. In the height over area method
(Iower) longer integrating duration made the
statistical errors decreased, however, in the
initial sllpe method (upper) it did not con-
tribute to reducing the errors.
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Fig. 5 Systematic errors caused by shifting of the
standard point (#o in Fig. 2). The flow values
were decreasing when delaying the position of
to. Decrements were proportional to delay.
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Fig. 6 Case 74-1558 Angiography Normal. Examination of left hemisphere. There
showed rCBF at rest state by the height over area method, and its ‘“mass”
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13 #: 3% (1976)
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Initial Display of Clearance Curve
at Rest State rCBF Study

Fig. 7 Case 74-1526 50 yrs. rCBF study of left Hemisphere 7 days after onset. Examina-
tion of a cerebral infarction case in acute phase. Distribution of regional flow at
rest state (left) upper, CO2 response (left lower) and logarithmically displayed
initial parts of regional clearance curves (right) were shown. The nasal side is on
the left of each figure.
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Fig. 7 |(XRA4BREERAE 7 B B © £ KBERO JIE
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DREHRRBRD. Fl, ADOA =Y YL T A
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5.
Fig. 8 [XERBFIRFIE X 1T\ BIEEDOHFE,
R LIOEFOEH KT 5 rCBF {HOZ{LE
FRIERTH D, ERBEOHFAHE 2SD

Permitted Error(2SD)

Reproducibility
Mean CBF -2 %
APaCO2 -1.0 mmHg

B /MABP -5 mHg

Left Hand Motion

Mean CBF %
APaCO2 1.3 mmHg
i AMABP 0 mmHg

Fig. 8 rCBF study of right hemisphere. Examination of reproducibility and vascular
reaction to the left hand motion of the right hemisphere. a) permitted error
calculated by given Hy. b) result of reproducibility examination. ¢) vascular
reaction derived from left hand motion. The nosal side is on the right of each.
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Summary

A System Measuring Regional Cerebral Blood Flow with a Digital
Autofluoroscope and a Small Digital Computer

Iwao KANNO, Kazuo UEMURA, Yuko MIURA

Div. of Radiology, Research Institute of Brain and Blood Vessels,
6-10, Senshu-Kubota machi, Akita, Japan

Measurement of regional cerebral blood flow
(rCBF) of high spatial resolution and high quality
was made by the 133Xe clearance method employing
a Digital Autofluoroscope (Model 5600) and a
small digital computer (JEC-7D).

Washout curves after intracarotid injection of
5 mCi !3%Xe saline solution were monitored by
the Autofluoroscope with mosaic crystals (1 cm X
1 cm) overlying the hemisphere, and were recorded
on a magnetic tape including background before
injection. The magnetic tape data were fed into the
computer (8 kw) while correcting counting loss due
to dead time (25 us) and uneven counting efficiency
of each crystal. Clearance curve data were stored
into a magnetic drum (32 kw) with accumulating
in the period of 2 sec for the first 2 min and 30 sec
for the following 8 min. Intravascular spikes ap-
peared at initial parts of clearance curves over the
large cerebral vessels were ejected in the analysis.
Flow value of each crystal was calculated by the
height over area method and the initial slope
method. The flows at rest state and vascular

reactivities of individual crystals were displayed
on CRT as functional images as well as numerical
printouts. The functional images facilitated evalua-
tion of regional abnormality of cerebral hemody-
namics.

It was the point of this system that all the analysis
in rCBF calculation was carefully performed con-
sidering our intensive investigation with digital
curve models already reported. So as to reduce
statistical errors in the height over area method
the initial height (H,) was given by average counts
of the first 4 sec, and the 10 min height (H,) by
those of 60 sec along 10 min. These steps are con-
firmed by the model study not to practically
increase systematic errors but to decrease statis-
tical errors to one half. The accumulating pericd
of 2 sec in the initial slope method gives negligible
errors. As the result, statistical errors of flow
values were +3~-+79% (1SD) in the height over
area method and +2~+69 in the initial slope
method when 5 mCi 133Xe was injected.
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