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Studies on the Digital Computer Processing of the Radioisotope

Image through the Scinticamera.,

Kanji Torizuka*, Ken Hamamoto*, Takao Mukai*, Rikushi Morita®,
Tadako Kousaka®, and Takashi Suzuki**
The Central Clinical Radioisotope Division* and the Department of Surgery* ¥,
Kyoto University School of Medicine, Kyoto, Japan

The present report deals with the results in digital computer which processes the data obtained with
scinticamera.

Scinticamera (Pho/Gamma III, Nuclear Chicago) with 3 types of collimator (4000 holes, 1000 holes
and pin hole) was used. The positioned pulses from the scinticamera were accumulated with 1600 word
memory through dual A-D converters and then transferred to a computer compatible magnetic tape reco-
rder (TM-7, TOAMCO). The tapes were fed into a FACOM 230-60 computer in the Data Processing
Center, Kyoto University, for processing.

First, data defined by a 40 X 40 matrix were averaged in order to reduce the random fluctuation
(smoothing). The effect of computer averaging was examined in the various configurations such as five
element cross array, block array of 9, 25 and 49 elements with and without weighting factors. It was found
that nine-element averaging was appropriate for our present system.

Next, to extract true information from the averaged data, which were blurred because of the lack of
resolution of the detecting system, iterative approximations were done, according to Iinuma’s method.,
The observed image is expressed by the convolution of true radicisotope distribution with resolving power
of the system. Utilizing a point or line source with 1311 and 9mTeO,", a system response function was deriy-
ed in air for each collimator used. From the results of phantom experiments, a resolving power matrix
was chosen tobe 7 X 7 = 49 0r 9 X 9 = 81 elemental images at the central part of the matrix. The itera-
tive approximation was terminated one or two times, to eliminate the noise in further calculations.

Finally, the computer seeks the point of maximum intensity on the matrix and divides this value into

20 levels. The radioisotope image was printed out in a 120 x 80 array, assigned by codes, symboles and
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Computer scintigrams of thyroid gland with 18I and *=TcO,", lung with ¥I-MAA and liver with
198Ay-colloid were made. And also, liver scintiphotography with 7Ga-citrate was performed on 20 pati-
ents with liver tumor. The positive scintiphotograms were obtained in 10 cases. In the same position
after the 7Ga scintiphotography, 1%Au-colloid was injected. The subtraction scintigram was obtained
by subtracting 1%8Au-colloid activity from 67Ga activity in each matrix which was fed into the magnetic
tape. In 4 out of 5 cases with negative 7Ga scintiphotography, the foci were revealed on the subtraction
scintigram distinctly.

The above-mentioned procedures were considered to be effective for our various clinical studies.

The area of an elemental image in this detector system is approximately 0.65 > 0.65 cm?®  This seems to

be rather large to obtain all useful information. We intend to process radioisotope images from the smaller

area obtained with a scintiscanner.
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Fig. 1. Block diagram of RI data processing in
our division
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Fig. 3. Various configurations of combining ele-
ments for computer smoothing. Numbers within
the squares represent weighting factors
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Fig. 4. Point spread functions of various collimators
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Fig. 11. Computer scintigrams of lung with '*'I-MAA
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Fig. 13. Computer scintigram of liver with **Au-colloid
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T, TRNT O HRER TR E LT #dkic QL
L, o TRHTEEY BT s offFe
BEENVE & 70> CHHE ) % 15D & 5 L35
computer scintigraphy (24 % Pge st 4 FH©
BACATIobh D X 51l TR\ 080000
1011)18)14)15)

2% B Escinticameras B ORI image % 1,600
word memory VIV LT, MTWIREL, BT
Al 5B X % computer scintigraphy o FEREY
LU BRI % 77c2o%z. computer proc-
essing & LC i §HUE © $EHETIC X 5 M5
BWA XY B smoothing #4T7c\s, O\ T
collimator o JREEIHE W& X 5 (@D “I1F1) " o4l
IED7cdh, iR B #e ° ¢ collimator ¢
response matrix %\ CEYGA LI L 5 image
enhancement % §77cD7z.

T3 kG phantom X hR IRA I L
T, BEEET 5 5 M E 7013 9 O AR oy
X DfE &35 H8, 9 Mol X Ok R
ZREHUT, Al o F B S i - e
R T hISE RT3 & 22 578,
HDLXENC 2 f DT E A 213 e 9 TS X o0
2555, 4955 matched filtering = ) % ki
@ smoothing % 4F7c\s, “DWT 7T 7H]FE#1L 9
1T 97D collimator ¢> response matrix % fflu T
BUGE LIV X % image enhancement %4775
e BUGELIO R B S 2 B bk,
original > data HRUFT 5 5 LRI, 9 J=t)
SFIGME L ERHE R A s X OUDKENC. 2 f5 oo fif
" 9 FOPISERIC & % smoothing TILT{LIEE
CHEE VBRI S h, 2548 ¥ 7cid 4950 matched
filtering {2 X % smoothing T3 SE#Mk X h T ¥
TRIEUDT RN ) RBLET, fwE LTo
KOFIERR X % smoothing % X USBEUGERL 1 ~ 2
Bl DI A b & % Bk,

FRIRGI & LT ¥ 35 L OF ¥mTcO,~ iz X % Hk
B, I-MAA 12 X A, 1%8Au-colloid X B
¢> computer scintigram % {ERE L7z, NEEH O
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R I54i% & % level THE LA bR, F 1}
FEDIEGID “Ga-citrate Fy546 o scintigraphy iz
T, background 233 & THER D Ga $ERL D
W0 M ¥4y, computer scintigram (BR[O
B WIICHT L, %% ®Au-colloid ¥ fei 1]
BSP offy 5.0C J. % computer scintigram o {ERE %
RRCAT I DTl L B L, ¥ B 1cGa-citrate
—1%Au-colloid (# f=1% 1¥11-BSP) subtraction sci-
ntigram DFRZ {77 20E, # “Ga-citrate JEHy
e S B BIBCHIE LB, AR oMt
HRHIFR EE 2 bhi,

T TR F 23 ®nTeO, 1o k% Bk, -
MAA X % fifi, **®Au-colloid {2 J % Jif o> computer
scintigramiZ s\ ~T, & B Mcomputer scintigram
& Rfc bETH O scintiphoto % 11,5 &, F4 i
scintiphoto T B HFEEMEICR 147 DYk »
HE I TE D, ZhilAk system 1251+ % data
JIRHEL scintiphoto OFERL & [ARRIC, [ Uk
KEhfTheole s ki kb o enErbhs,
computer scintigram @ {ER{IC 4 3R IR0
AR OK & S LT, #7713 scintiscanner
T 2 X 3m3E )7, Anger camera "G 3 X 4 mm
SEHDGEY LR T D, o HOT s

6504Ci Z &4 3 S HURE phantom ) b scintis-
canner % Fj\ T 1 X 1mm5fE4 R 1 Hodellusf
LT, smoothing %5 L OGEJCEPEC X % image
enhancement %45 7e->C, T < RIT{E DM b
TefE RS LT\ 5. ¥ Tauxe 5919163
PRAAIVZ 35\~ T scintiscanner %\~ Tscan 100msec
BOR 1% FAMTIC 24§k LC, matched fil-
tering |2 J % computer processing % 4F7c>C,
ZOWRKRE o FREL BELCH5, BHELY
L BICAHRRED T & iz computer scintigram %
{ERE-3 % z2b, scintiscanner % J\~C scan 1 mm
FEOR 1% 1,600 word memory ¢ address 1z
W4 L store X4 one scan JEICM T ICINEE LT
data JREE A 1770\, £ UCRREMES H W L C,
EDREOBUNHBIOR LIELR TV, & o
BEDILTL % 4770 24E X in o it d Elibc b
B, E AR scinticamera SRiC X 535
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& L OB 17785 FRETH %HH, scinticamera
X ASAIHREDDTHOR T EVIEL
BAHERFHD Y, ErPlziE “Ga-citrate FEHH
DO oB I WT, RS **Au-colloid (F
Foi% ¥I-BSP) ##5.02 & % subtraction scintigram
OfERT. scintiscanner TiX FEhi LB d 0T
%, %7c scinticamera, 1,600 word memory %5
T O'MT system# I\ T, £fR I#5EHOHK
N o % JR T DE$RE R Z il 3RRd % functional
imaging®'® 2 fTichh Tk D, FEHEHH ¥Xe
OEBIREAL D B JIRT MR D A7z mT
functional image DfER"3s L 0° P*I-BSP #rh
B ol 0% FyFio *1-BSP {ER, kR o516
% 7x4 functional image o fERII®% FFic\o,
Z oKL © EHMEEZ BHT52, Thbo
functional imaging % scinticamera 12 5\~ T
DAFERLEHDDTHS.
V. ol

Nigi 25 scintigraphy 1235\~ T scinticamera, 1,600
word memory ¥ ) (" magnetic tape recorder %
AT, BN OR 1476 % digital 1 18,
computer scintigraphy o IERHERY 7o & O R #:
WETIe > TR O/,

1. computer processing B LT, 1 % 4
¢ phantom Y b RI image ¢ data J[U4ii 51772y,
B OIS\ X BT AW S B
W smoothing # 477\, “2U T collimator @
Witk w X5 o “ @0 o filE © fzdic, B
SR X D Bohie 747731 ¥k 9479510
collimator ¢ response matrix % i\~ CZE gl
1z X % image enhancement {2\~ THERT Lz
P%, 9 FSPISEE X % smoothing 35 X O 1 ~ 2 [
DHEYGEPNC X DA @Y EF 2 bhic.

2. W X0 ®TcO,” 1 X% FRER, #1-
MAAZ X BJifi, Au-colloid {z X % [If @ computer
scintigram Z{ERE L1z, MZRHIOR 1574 5
% level TRYE X W THMATH oM. L Lichs
DI & X E D, S BI/NFEORHIZIX
XHEMNEEOR TREOIIENKELE 2 bh

HAE SRS &R W31E H2w

iFES

3. s *Ga-citrate #¥ 545 scintigraphy
123\, background 73jg < C scintiphoto Z3%s
W AE R 0B O REE oAW1 computer scin-
tigram OYERILERTH D, Fi- 19Au-colloid
Fjcik BU-BSP # LT, WERHEL, &
5 1287Ga-citrate—!%Au-colloid (F #-1%1¥11-BSP)

subtraction scintigram A {ER{3 I, /NEE AR
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