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Studies on the Digital Computer Processing in the Thyroid Scintigraphy
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Internal Medicine (**), Kyoto University School of Medicine, Kyoto.
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Scinticamera (Pho/Gamma III, Nuclear Chicago) with 2 types of collimator (pin hole and 1000
hole parallel) and scintiscanner (3 x 2 in. Nal (T1) crystal, Shimazu) with 2 types of collimator (37 and
61 holes)were used. The pulses from the scinticamera were accumulated into 1600 channel pulse height
analyzer through dual A-D converters, and then transferred to a 7-channel digitizing tape recorder
(TOAMCO: TM-7). Scanning was done at a speed of 20 cm per minute, and pulses in 1 mm scan were
stored into each channel of 1600 channel analyzer successively, and the data were transferred to the
TM-7 after one way scanning. The magnetic tapes were fed into a FACOM 230-60 computer in the Data
Processing Center, Kyoto University, for processing.

First, in order to reduce the random fluctuation of data, a data-smoothing was performed. Next,
to extract the true information from the smoothed data, which were blurred because of the lack of resolution
of the detecting system, iterative approximation was performed by the resolving power matrix of each col-
limator. Then, the highest count was determined in the matrix, and was divided into 20 levels, each of
which was given. a typed symbol to be printed in the matrix.

These procedures were considered to be effective in thyroid scintigraphy after the administration of
181] to the patients with various thyroid diseases. The computer scintigrams from a scintiscanner with a
61 hole collimator were more excellent than those from a 37 hole collimator in their resolutions, and were
as excellent as those from a pin hole collimator of scinticamera.

It may be considered that the digital computer processing provides the great clinical usefulness with the

significant improvements in the details of scan display.
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Fig. 1. Block Diagram of RI Data Processing
System in our Division.
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fR e {# /] 23 %37 hole honeycomb = ) 2 — &
(LK13—05—A®, £Ex50EHE6 en, [ %537hole:
23 %),61 hole honeycomb = 1 x — x (LK13-—
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Concentration

7 cm

Fig. 2. Paper Phantom with '*']
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fT722T, MTRIMRL, FhfThgkict oy
F 77 ARVER L.

(3) = vE. — 2QEIZD\NT

BUTER D REE DR\ e b A U % SO #EH
A Z AP DIz, v vFHh 25 TE3
1T 3 %D 9 fi5EgE: (9 point averaging), & v
FAF ¥ FOGEE 9 SFEELN 2, X
Lum, Yk 1.5mmd 5 — 2 8t 57 % 3
D155 F¥8: (15 point averaging), 747x 5
FID35FATH P11 (weighted averaging) s I
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Mﬁﬁf,:U}"ﬂQVR£VZ'7PUy7
7% AV, BUALALE (iterative approximation)
I-Jd % image restoration #477co7z. FLCLL
LOMFD LB TEON I AF v e = 1 Y,
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Table 1. Symbols for Counting Rate Levels

Level Symbol Level Symbol
1 I 11 E
2 Blank 12 Y
3 . 13 E=1
4 O 14 Blank
5 15 7
6 Blank 16 ?
7 ! 17
8 = 18 Blank
9 | Q 19 =

10 | Blank 20 |
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R, vvFpr s D541 pin hole A s
THURBRER & o “Bigk” 40n T 1 x104— 2 x
1079 v FERELTMTIRIEL, 3145 r
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Honeycomb Collimator
p 131
131, 1000 hole 5 cm 1 \ 61 hole S cm
) in water
in air /_ on water surface
j — in air
C.
- pin hole o ? hole 6 cm
hur in water 2‘ in water
@ on water surface ] : on water surface
g in dll.' / H 1n air
]
: \ \
% /% N
/ \
,_,ﬁ = 5/ \E
.—’ " “""‘
1.0 0.5 Q . 1.0 1.0 0 ') o] 0.5 1.0
(cm) (em)

Fig. 3. Point Spread Functions of Various Collimators

Suntlgram
61 Hole Honeycomb Collimator 37 Hole  Honeycomb Collimator

ol

Scintiphoto !

1000 Hole Parallel CalnatoII

Pin Hole Collimator

Fig. 4. Scintigrams and Scintiphotos of Paper Phantom



IR fn46410H 25A

AFEBE D=2 ) A — 2 OREEHE L LT, 7
v v b A FEER R L OERERI Ao point
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2. 7y b AEEHoRHE

Fig. 4 1% Fig. 2R LICHIRIE7 » v b A >
VFAF K FILLBYVF IS AL vFH
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BREOBEAELRT B M, v vFAF 4T
D3Thole TIRH2TEDH, FlovvFhh 250
10C0hole TIXE{EARNTEH 5.

Fig.5, Fig.6 (DXThfhy Ay
®37hole #F f-i6lhole HF\TOHRR 7 v v
PAXDEBRIETF—FOF A, 9 HTEY
#Hizk % smoothing RWIUZThZFhovrAaxy

Fig. 5. Computer Scintigrams of Paper Phantom Obtained from Scintiscanner

with 37 Hole Honey comb Collimator
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Fig. 6. Computer Scintigrams of Paper Phantom Obtained from Scintiscanner

with 61 Hole Honeycomb Collimator
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Fig. 7id > vF A% 5 7@ 37 hole v TF
—ZRINEL, FTXIGFD LAFE A =+ Y
v 2 A% T matched filtering 35 L 0F 2 [0
OFEKIECE T HOBER, IOy vFh
A 5@ pin hole 3 X 01000 hole % iz 4
9 P X O 2 [MOBYCH AR fT s 2o
Hf§ A RT. Fig 4 imT v v rsakloy
vF 7 x b ERUL, 37hole & FH\ Fol & oofi{g:
1361 hole Z H\ 7ol L D 4,45 D, & f-pin hole
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2ra with 1000 Hole Parallel Collimator

Fig. 7. Computer Scintigrams of Paper Phantom Obtained from Scintiscanner with 37 Hole Honey
comb Collimator and Scinticamera with Pin Hole Collimator and 1000 Hole Parallel Collimator

Original
i 2% IO4 counts/§33 sec.

Fig. 8. 1 Uptake 58.29,)

(1) Scinticamera with Pin Hole Collimator
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Scintigram

) 15 Point Averaging

Iteration |

lteration 2

Fig. 8.

{2) Weighted Averaging

30 ;
Cer I3 25 counts

HARE SR fEE W38 8795

Original

33071 counts/30 min.
28 counts

" {3) Matched Filtering
{15x 9)

max.

mak. 19 counts

Computer Scintigrams of Hyperthyroidism  with '*'1 (Thyroid I Uptake 58.2%)

(2) Scintiscanner with 61 Hole Honeycomb Collimator

A4 61 hole & Flu7folif & LD
TR clifEs E B, 1000 hole Tidiff s
NTHB.

3. FEPRSESRR o BCHT

PRI B AR TAERE, FVIRIRIRIE © % 1 610 piia
T

Fig. 8 (X HURBBEAETTALE o HURNR 511 JRIR
Hp68.2%, 2T HIRIEP ic §924pCi o 131
YHETAEFAOEMTHS. Fig.8 (Diky v+

1 4 FC pin hole % T 8331 720,000
v b EIEE LIy vy F 7 P s XL O A Y O
Ao F—2, 9 ESEEC X S smoothing, 74T
XTHDUVAKE YA =+ Yy 2 ABFACTER
Fl o 1[El 3 X0 2 [\l%4T fookciid 2 Rdat
BIGE RO BE X S REB LT, FIRIBHOR 1
SADBENC R E s hT\w5b, Fig.g (L v
FAF 5 7 T61 hole #F] WTAF & v L, 304
B33, 071 v v rRIE LIy vF 2T A, o
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Scintiphoto

'1|;: 3! !.
M ar
fot!

st max. 128 counts
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Sclntiqramu

. 12 counts

Fig. 9. Computer Scintigrams of Thyroid Adenoma with ''I (Thyroid '*'I Uptake 36.8%)
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L58E, B v 7 7 afERlicER 2 h b
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A= R E2TTF — 2 OIEXTI, =2 vEa
=% v vF 77 MR RV 51 4« OB 1T
Teofehs, RFERIZ 3\ Tix smoothing (IHk 5
RFPRECE L, FOHT2 Y 2 — 5 0K
WX BBUGEUOERICL D, =V 2 —212k5
B T " HIE RS T 5 Lo ks, A
BRiCk T, iz ) A — Xk B 9 TR
SEHEHED 4T, BUOR O S X > THER
ARFE &, 61 hole \ZdsiF % 15451, 35 51Hf
ﬁ$%&“m¥ﬁw%ﬂﬂf BYGE PO E i

Lo g RS Btz 1577 % 950

AYRA—=RDUVAKR/A <P 4, 7AT X D
matched filtering ClX+AIC b ER T, Eh
WisE@ERE bR, ¥l F—x2LD
L o ik P i A%, matched filtering
L BBBENOETEA YV T - F— 2 fREF
THIC & 5 1 DIB UL 2 AT &OT F D%
WEAED bk, k7037 hole miFficd, 2377
X1I5FID 2 ) A —=FD VAR VA=) y 7 A
1 X % matched filtering 35 J: ONEYGLLO 2 [A]
ATt h, FOEEILy v 25 A LRBRC
61 hole Ttk LTHEMITH 2T\ 5,

I, 7y v AEBIZEWT, T
Z T pin hole ¥V IEAB IV Y vF A+ 5
761 hole #H\ G0 v 75 PBIV
YUFTFACEWT, ¥t hFhoa v
— R s VF T ARRBWT, YUFAF FO
Fhvy vah 2 i LTRed Bk FE
OGRS R, 202 kit Fig. 2 SR
HD =Y A — x@ point spread function 7 if4afA]
BRTHHZE, BIUVRIA 2 —2DF — xINH

AR Fh et st 331% H75

Table 2. Length per Channel of 1600

Word Memory
| | S
(cm/channel) (cm/channel) |
2 ‘ 0.111 0.66
4 0t 066
6 o 0.6
- 8 ‘ 0.306 0.66

Hii > vFAE » FICLBEEIL I mx 1.5m
K ThHHOILE LT, v vFH .2 50 pin hole
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FEMIPPKE L 2TV BN, K ERERR
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KENRRIg D, FEXLEET 52, ZTORIER
FERIHRC R/ >T T, TOEMIIEETH D,
SENTER Lich 2ot v FAF x FIT L DY
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P 15EFHEE R X Oss St E g T, EE
D7y v ZEROYE LR, FHEE &
7o OIS SFHH LA T, BRATRIT X b e
PHFEhAB L5, 157x 9Fo LA v
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TR EE R T, T ChEH A E BN, &
VAT L OE RN RS btz Tauxe 5%
BRI T2V A — 2D VAR YA <} )
v 7 2V X % matched filtering D24, ff{E H2Y
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17y vk AEENCE\ T 9 SSEHEEC L Dsmo-
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ZOBATEBEIRD U, BB OBE{GLHEE
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ELTRYYF I ASRCILBFTNEL DS EE
z b,
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HANDORBENELZBIRB., SHBIhboRES
WTREDTFETHS.
V. BEgoviciEs

YUFHAFTEIVOCY vFAF S FREHAWT,
B &t FRE7 » v & XU I 5
DEFRBEREOTRIEN S, R1A4A—2%F
4 2 F ATART, 1600 word memory %4y TR
KF— g L, RRARGEE L2 — 0
FACOM 230—60% AT, a2 vVEa —& « vV
F 757 2 OB RTE2T, ROBREGER

1. =2 v¥a— ZUEBFBIEOHHNETT
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INELRE2 VA —2DVARVYA =}y
7 A% T, BYGEUEET I Himage restoration
{12,

2. TvHHRAFIIDBEEL pin hole Hl =
Y A= 2EFAGT 3T X 35D 9 EPHEC LB
smoothing #4T77c\y, DWTT{TX 7FHO AR
VA=) y 2 AT BRI F 4T e
T, TRz EE B e, 1000 hole =t v 2
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WO T, EEIXNTH R,

3. YVFARF L FILDEEL61hole =Y
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RN T ST D, EL L T6lhole= ) 4 —&
W BNEF— 220 THEN L., 7y v a
LR TIE, 9 ME5EEERIT X B smoothing T
EEHEED RN Z &b DERYGE LI X2 T DFEL
RHFEWCR Y, 15575 E L OS5 ETS
1T X % smoothing 15‘}3;3?;‘%{t1’;§ﬁﬁ-f-, b i
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2 DERIRGICIR15 A58 s X U35 s B
TREEED B oD R BEVGEI X b oflh
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858—(74)

PO & IR I A @S #E S hiz. LaL
BN Y Vv FAAFRIDBBEDRIA A =YD
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