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Studies on Photoelectronic Rescanning
by

Haruo Ohkawa
Department of Radiology, Chiba University School of Medicine
(Director: Prof. H. Kakehi)

A photoelectronic rescanning device has been desigried as a new contrast accentuation method of the
radioisotope area scanning. In this method, the once scanned figure, being transparent on the uniform
light box, is scanned by the collimated light sensing probe with a silicon solar cell. The rescan controller
with an osci.ator give the electric pulses of various levels according to the density on the figure, which are
recorded through the multidot recording system. In order to get higher contrast amplification, rescanning
visualisation in color is devised, using the color recording method of color filter type in the fixed time counter
method.

In these methods the once recorded scan figure can be automatically reproduced at any time, analysed
repeatedly at various cut-off levels of is density in the process of reproduction for contrast accentuation,
without burdening a patient.

With these methods the diagnostic property of the radiosiotope area scanning has been actually

improved on the various organs as brain, liver, pancreas, pelvis etc.
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Table 1. Contrast Accentuation Method
1) Contrast Accentuation in the Original
Recording Procedure
1) Counting Rate Cut-off Circuit
W.H. Horst”, W.]J. MacIntyre®
2) Photoscanning
D.E. Kuhl®, M.A. Bender”
3) Color Scanning
J.R. Mallard®, H. Kakehi®'®
) Contrast Accentuation on the once recor-
ded Material (Rescanning)
1) Magnetic Tape Recording
S.N. Albert'"
2) Photocopying Process
W.C. Dewey'?
3) Closed Circuit Television
M.A. Bender'®
4) Closed Circuit Color Televsion
D. Charkes'*, H. Kakehi!'®
5) Photoelectronic Rescanning
C.C. Harris'®, H. Kakehi
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Fig. 1. A Block Diagram of Photoelectronic
Rescan Svstem.
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Fig. 2. Photosensing Probe with 1x2cm of
Silicon Sola cell.

Fig. 3. The Apparatus. TOSHIBA Scanner
Type ML-4018 and the Resconn Contraller
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Table 2. Diameter of Area, Sensing
Probe sees (mm)
Diamheter Clearance
of Aperture| oy | 3y | 5 | 10m
2mm 2 3 4 4
3mm 3 3 7 10
4mm 4 4 8 10
5mm 5 5 8 10
6mm 6 8 8 10
Tmm 7 10 15 15
8mm 8 20 20 20
9mm 9 20 20 25
10mn 10 23 20 25
Aperture Aperture Aperture
2mm 55 K 4mmé Emm ¢
E#ﬁt%rgkeier of AE?;;E!W
2.5¢em

Fig. 4. Counting Rate Profiles at the midline of
black circle of 2.5¢cm in diameter with various
size of the aperturs of light sensing probe and
with various clearances. The clearances are 10,
8, 6 and 4 mm from outside to inside in each
cure. The best conditions are at the clearance
of 6 10 mm with the apertures of 5, 6mm.
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Fig. 5 An original scanning of a liver tumor phantom, which contains seven tumors.
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Fig. 6 Multi-dot rescanning of Fig.5. In changing the cut-off levels, different
density of the tumor area is represented.
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Fig. 7 Negative multi-dot rescanning of the original scan record of Fig.5. The
outline of the liver phantom is kept and the defect areas of tumor are reproduced
in positive shadows.
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Fig. 8 A color photorescanning of the blackened film by % Co irradiation. This
iz used for the calculation of dosage distribution curves, end the colorphotoreseca.
nning simplify the method in representing the blackening degrew semi-quantitatively
in color,




Fig. 9 An original hepatoscan of the primary hepatoma. 1% Ay colloid 400uCi
was administered intra-venously.
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Fig.10 A multi-dot rescan of the Fig.9. Backgrounds are erased to show the low
uptake area of tumor more clearly.




Fig.11 A negative rescan of the Fig. 9, The complex figure of the tumor-invaced
tizsue iz shown as the positive shadow. The outline is no. erased, to show the site
of tumor elearly,

Fig.12 A colorphotorescanning of the Fig.9. The tumor ares and the normal
tizsue ares are differentiated in change of color.
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Fig. 13 Original seanning of brain tumor. A—P view of the left frontal mening-

ioma, which was operatively resected.
* Hg Meohydrin 3754Ci was given intra-arterially into esch of the ecarotid arteries,
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Fig.14 A eolor-photorescarning of Fig. 13. The tumor ares iz shown very clearly
in changes of color, Tumor was 5Scm in diameter at operation.




Fig.15 Lateral view of the brain scan of the same case as Fig. 13,
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Fig.16 A eolorphotorescanning of the Fig 15, Tomor area is shown in red color,
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Fig.17 Original dot-scanning of the pancreatic caarcinoma of the corpus. 500 4Ci
of ™ Se-Methionine was administered intra-venously. It is difficult to point out
the tumor area on this record. Some way of the contrast accentuation is needed
in pancreas scanning usually.
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Fig.18 A multi-dot rescanning of the Fig.17. Pancreas is shown clearly apart
from the liver shadow. The defect in the center of the corpus by tumor is coin-
cident with the operation findings.




Fig. 19 Original scanning of the pelvic bone marrow. 1 mCi of ™Ay colloid was
administered intra-venously. Bone marrow scan is difficult, because of the re-
stricted dosage and limited uptake 'of the colloid. The diagnosis was osteogenic
garcoma of the left iliac bone,
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Fig. 20 A eolorphotorescanning of the Fig 19. Defeet of the left iline bone is
shown elearly. The originul scan is very difficult to interpret.
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