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Study of the Scintillation Camera.
By

Hiroshi Yasukochi, M.D.,
Dept. of Radiology, Fact. of Medicine, Univ. of Tokyo.
(Director. Prof. T. Miyakawa)

A theory of a scintillation camera are reported by Anger!)., Recently a Japan-product
scintillation camera RVC-1 (Aloka) (Fig. 3) had been planned and set in our department.
Using this apparatus, some basic examinations about the scintillation camera are tried and
some clinical applications are added in this paper.

The principle and the block diagram of this scintillation camera are explained in
Fig. 1, the image of the distribution of radioisotope in patient which scintillates the scintil-
lation crystal through the pinhole is led to the oscilloscopic tube by electronical mechanisms.
Some size and the brightness of dots which consist the image are changed by the dial of
“focus ”’ (Fig. 4).

The distortion (Fig. 5) and the sensitivity (Fig. 6,7) of the oscilioscopic image by this

, camera showed rather better results than expected in spite of its small diameter of scintil-
lation crystal-5 inches.

Because the diameter of the pinhole is 3 mm, the resolution becomes worse depending
the distance between pinhole and the subject (Fig. 8,9), but the ability to change the
image on the oscilloscope by selecting the dial of ‘count’, *““‘focus” and ‘‘contrast’”
compensates the resolution loss to some degree (Fig. 12).

And to compare this method with other methods just as scintiscanning (Fig. 11), the
sensitivity (the time need for examination) is much better (10 to 40 times shorter), but
the resolution is worse except in some case of the shorter distance between pinhole and
subject (Fig. 9).

So in the cases of examinations of thyroid gland (Fig. 14,15) the clinical value of this.
method is rather better than of scanning method.

About the exminations of liver, the resolution is rather poor, but when the counts of
dots and/or contrast are selected, some defects are emphasized and the clinical values ave
elevated (Fig. 16,17). These explanations are also said in the cases of kidneys (Fig. 18).

The oscilloscopic pictures are recorded by using a half size (12x24mm) type camera.
instead of a polaroid land type camera because of the economical point (Fig. 13).
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Farther more the more superior point of this system is that this mechanism shows

the possibility of dynamic scintigrams2).

From the view point of this, this type of mech-

anism or of autofluoroscope®) takes great strides on examinations using radioisotopes.
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b. Scintillation camera, Crystal:
x1/4"" P.M.: DuMont 6467 ><9

Fig. 2. The photos of the head of the scintillation scanner
and that of the scintillation camera.
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1: Dekatron Scaler DS-1003, 2: X.Linear am-
plifier LA-1002B, 3:4 channel stretcher PWF-
1001, 4: Storage type indicator SIS-1004, 5:
Y.-Linear amplifier LA-1002B, 6: Z.Linear am-
plifier LPA-1001, 7: High voltage supply HS-8C
8: Detector holder ASS-3, 9: Sliding bed 10:
Detector ND-B, 11: Preamplifier PAM-1011,

Fig. 3. The photograph of the scintillation
camera RVC.1
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a. Photos of the dot memeorized on theoscillescope.
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b. Photos of the dot signaled on the oscilloscope.

Fig. 4. The figure of the dot on the osciloscope.
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Fig. 5. The relation between the coordinate on
the storage tube and that on the subject.
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Fig. 8. The figure and the time to get it of the point source of iodine capsel (Radiocup
100uc) changing the distance between the pinhole and the capsel. (for 100counts)
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1000counts
contrast 6

2000counts
contrast 6

2000counts
contrast 2

1 10cm. apart from pinhole
2 20cm apart from pinhole

Fig. 9. The scintillation camera photos of the
phantom (25 u¢ Radiocup x 10, each capsel
arranged 2cm intervals

B ® v vk — X D 10cn®iH & 20cnDFEHIZ H
TeEDHDTH B, 25T L 2cenflfin
DFFHEHNIE S ARBITE 2.

DlFpEE s 4 &0 L T100c37 = & L 25uc
OB B7eL12a% 2enfifin <0 %
77 v b—ad UTUERREMEE, -7 74,

VUFRIN =2 v TRV v F a2 T E D

HLTa YyvFH258BCvyER—0L LD
0CnDEIZ7 T v b =22 B350 THS. X

a. isodose curve,
d. scintillation camera (focus.11),

198888
58800 ¢

1 1 1 _I
0 5em

Fig. 10. The phantom of the iodine capsels.
25uc Radiocap arranged Zem intervals, The

position of activity shown in every capsel.
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Fig. 11. Comparison of the results shown by isodose curve, scintigram, autogram
and the two type of the figure of the scintillation camera.
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Fig. 13. The two types of the oscilloscope adapter.
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) ’ i 2000. Time-104sz=c. 4 42yrs. female. Hepa-
Fig. 14. A comparison between the scintillation toma. ('**Au-colloid, 300ue) Counts-1000. Time-
camera pictures and the scintigram.-i. 180sec.

Fig. 15. Some comparisons between the scinti-
llation camera pictures and the scintigram-2

normal. (30minutes after injection of '*'I-Resebengal 300uc) Focus. 11

_ole o »
-

Contrast *

Counts, 1000, Time. 320s:c. =% Ceounts, JDOU. Time. 624sec.

b. liver metastases of reticulosarcoma. (1 hrs. after injection of **Au colloid 300uc) Focus, 11

Contrast ¢ * 9 ke 4 %% g % g "o
* Counts. 1000, Time. 181sec. # - Counts. 2000, Time. 34Tsec.

Fig. 16. The scintillation camera pictures of the liver.
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Fig. 17. The scintillation camera pictures of the liver.2,
(liver metastasis of gastric cancer)
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b. Focus, 6.
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Fig. 18. The sccintillation camera pictures of the kidney.
(hypertension but renal arteriography normal) Zhrs.
after injection of ***Hg-Neohydrin 300uc)
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