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Fig. 1 Scheme of data correction for detector effi-
ciency and for attenuation effect. Normalizing
scan and blank scan were carried out before
emission scan and transmission scan. Emission
scan data were normalized by the normalizing
scan data in real time, to eliminate non-uni-
formity of efficiency of each coincidence data.
Similarly, transmission scan data were divided
by blank scan data, to obtain attenuation by
the object. Then, normalized emission data
multiplied by the attenuation factor were re-
constructed and were produced a quantitative
image of distribution of radioactive tracers.
Finally relating the quantitative PET image
with the arterial concentration of the tracer,
real physiological functional images were
obtained.
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Table 1 Maintenance process for quantitative PET

study

1. PET
Blankscan ..................... Daily
Transmissionscan .............. With object
Normalizingscan ................ Daily
Cross-calibration to Well counter .. Weekly

2. Well counter
Energy window setting .......... Daily
Cross-calibration to PET ........ Weekly

‘ Coi ncidencel

Fig. 2 Schematic draw of normalizing scan using a
plate source. The efficiency of each coincidence
line was measured by using a plate source filled
with uniform radioactivity. The coincidence
line data only perpendicular to the plate were
measured. The plate source was rotated dis-
cretely every 18 degree.
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Fig. 3 Diagram showing attenuation correction by
transmission scan. The process consisted of
the blank scan and the transmission scan. The
blank scan was measured by using a cylindrical
ring filled with uniform radioactivity without
the object inside the field of view, though the
transmission scan was measured with object
inside the field of view. The ratio of the trans-
mission scan data to the blank scan data was
defined as the attenuation factor which cor-
responded to the inverse of the attenuation of
annihilation gamma-ray by the object.
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Fig. 4 Procedure of the cross-calibration between the
PET and the well counter. A cylindrical pool
and a small pot were filled with the uniform
solution of radioactivity, and measured by the
PET and the well counter, respectively. The
ratio of the pixel counts of PET image to the
well counts was defined as the cross-calibration
factor. By multiplying the cross-calibration
factor, the pixel counts of PET image were
converted into absolute unit in #Ci/cm3 rela-
ting to the well counter.
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Fig. 5 Short-term fluctuation of the cross-calibration factor. The cross-calibration
factor reflects the stability of the sensitivity of PET. Therefore, the time course
of cross-calibration factor measured weekly was used as barometer to check the
stability of PET. The reason of rapid down of the cross-calibration factor during
the period examined as shown in the figure was due to small modification of
the hardware.

Table 2 Coefficient of variation of cross-calibration factor between PET and well
A) First Yearl

Slice 1 2 3 4 5
Mean 1.19 1.20 1.23 1.19 1.16
Ccov2 1.85% 1.93% 1.85% 2.359%® 2.35%

1) Measurement period was from Oct. 4th, 1983 to Mar. 19th, 1984.
2 Coefficient of variation.
3 Obtained during the period from Nov. 1st, 1983 to Mar. 19th, 1984 to change of the time window.

B) Second Year?

Slice 1 2 3 4 5
Mean 1.29 1.36 1.34 1.36 1.30
cov 3.09% 2.84% 3.53% 3.89% 4.39%

4 Measurement period was from Aug. 1st, 1984 to Oct. 8th, 1984.
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[ Summary

Quality;Controljto Maintain Quantitativity and Stability
of Positron Emission Tomographic Study

Yasuaki SHoJ1, Iwao KANNO, Shuichi MIURA, Matsutaro MURAKAMI, Yasuo
A1zAwA, Takenori HACHIYA, Eiichi HAGAMI, Hideto TOYOSHIMA,
Fumio SHisHIDO and Kazuo UEMURA

Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels-Akita,
6-10 Senshu-Kubota-machi, Akita City, Akita 010, Japan

We examined factors effecting on quantitation of
positron emission tomographic (PET) study in our
institute. Routine maintenance for positron emis-
sion tomograph consists of normalizing scan for
normalizing the efficiency of individual coincidence
data, blank scan for the attenuation correction and
cross-calibration between PET and well counter
to measure blood radioactivity concentration.
The errors included in these corrections were
kept less than few percent. In the second year of
operation of our PET (HEADTOME-III) a

transient decrease of sensitivity occurred. However,
the errors due to these unstabilities were eliminated
from the final physiological data by performing
the accurate procedure of the cross-calibration.
Still the following problems remain to achieve
quantitative measurement; a more accurate cor-
rection for the scattered even and a higher fidelity
to high count rate.

Key words: Positron emission tomography
(PET), Cross-calibration, Quantitative imaging,
Attenuation correction.
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