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Nuclear Imaging using Fuji Computed Radiography
—The Second Report—

Hiraku Yodono, Nobuko Tarusawa, Keiichi Katto,
Takayoshi Miyakawa, Sadao Watanabe and Tatsuyo Shinozaki
Department of Radiology, Hirosaki University School of Medicine
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We studied the feasibility of the Fuji Computed Radiography system (FCR) in nuclear
medicine. The basic principle of the system is the conversion of the X-ray energy pattern into
digital signals utilizing scanning laser stimulated luminescence. A Rollo phantom filled with 12
mCi of Tc-99m pertechnetate was used in this study. In imaging by the FCR, a low energy high
resolution parallel hole collimator for a gamma camera was placed over the phantom and
photons through the collimator were stored on a single imaging plate (IP) or 3 IPs covered by the
lead plate, 0.3mm in thickness. For imaging, it took 30 minutes by a single IP and 20 minutes by
3 IPs with the lead plate respectively. Each image of the phantom by the FCR was compared
with that of obtained by a gamma camera. The image by a single IP was inferior in quality than
that of by a gamma camera.

However using 3 IPs with the lead plate, same quality image as by a gamma camera was
obtained. - The image by 3 IPs is similar to that of by 3 IPS with the lead plate. Based on the
results, we performed liver and lung imaging by FCR using 3 IPs.

The imaging time is twenty minutes. The images obtained with FCR are as good as the
scinticamera image. However it has two major flawes in that the sensitivity is poor and the
imaging time is long.

Furthermore, at present this method can only be employed for static imaging.

However we feel that future improvements in the FCR system will overcome these problems.
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Fig. 1 Generalized block diagram.
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Fig. 2 Rollo phantom. Each sphere size is 1, 3/4,
1/2, 3/8inches.

!

Fig. 3 Hitachi bar phantom. Each bar distance is
4, 3.5, 3, 2mm.
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Fig. 4 The method using the FCR involves placing
the IP immediately above the collimator which is
firmly attached to the patient’s body.
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Fig. 5 Rollo phantomogram
a) by scinti. camera. b) by FCR with a single IP. ¢) by FCR with 3IPs. d) by

FCR with 3IPs and lead plate.

The image with a single IP is not paticularly good, but those obtained with the
superimposed IPs are as good as the scinti. camera image.
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Fig. 6 Bar phantomogram by FCR
a) 10minutes imaging time. b) 15minutes imaging time. ¢) 20minutes imaging

time. d) 30minutes imaging time.

At 10minutes on the upper left the image is not yet formed, but at the other times
good comparable image were obtained.
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Fig. 7 Bar phantomogram
a) by scinti. camera. b) by FCR with LFOV high resolution collimator. ¢) by
FCR with Toshiba high resolution collimator. d) by FCR with Toshiba ultra high

resolution collimator.

The 2mm interval bar is defined on the three images by FCR.
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Fig. 8 *'TI-Cl Rollo phantomogram.
a) by scinti. camera. b) by FCR
The FCR image is superior to the scinti. camera image.

Fig. 9 *Ga-citrate Rollo phantomogram by FCR.

4) BRERIG

U EoEBRiER»Hic, FCRIZX 2BE¥1
A= v 7 OBEKIGBEY Tk, £8F 7 %
¥ a— ABERAEYEHRBCHEE L, FCR & >~
YFHAZIE DR - FRE - FIRER, BA 2 —
TR, MERIEE L,

A 4s—2

[RFMERRE, EREE306IT, " Tc 7 5 v
BR37X10"Bq (10mCi) % ¥t L3045 HEIE L 7.
FCR B ORHIL, ~ v 5 £ T & FHZERF
ThIZHE 8% Excellent, > v F 3 2 5{&X b

(90)

Table 1 Evaluation of the liver and lung images
compared with those of scinti. camera

liver lung
Exellent 22 10
Good 6 6
Poor 2 2
Total 30 18

cf. Exellent : almost equal to

Good : less than
Poor : unsuccessful
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a)
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Fig. 10 Liver image in patient with hepatocellular carcinoma
a) by scinti. camera. b) by FCR
Each image shows SOL in the liver.
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b)

Fig. 11 Liver image in patient with metastatic liver tumor
a) by scinti. camera. b) FCR
The image by FCR is inferior to that by scinti. camera.
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Fig. 12 Lung image by FCR in patient with pul-
monary enbolism. The image shows multiple per-
fusion defects.

o

Fig. 13 Pelvic bone image by FCR.

Bq20mCD R #HEL, 4 BELESEREG Ui, B
X305 TH -7z, Wi BREOHMIHFFTE S
B3, FREAE S R T E RV E DR Eg
Thot (Fig. 13).

ERAR A £ —

R RE T, BT RIRE D 2 EMIc
FCRIZ X B4 £ —2 v 7 kAt EIRIEEET
H#HE D FCR B AED X <HH LT\ (Fig.
10, BHEFRBA TR, BB L2 EHEYES -
ENTERD T,

% =

19724F Ambrose, Hounsfield iz & % X % CT

DBAFREM e &, FLBERIWMEORE LY

(92)

Fig. 14 Thyroid image by FCR in patient with
hyperthyroidism. Hot nodule is noted in the It.
thyroid lobe.
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