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Utilization and evaluation of computer system in radhology

—Especially in nuclear medicine —
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Computer are now widely used in various fields of science on account of the progress and improvement in
performance.

In medicine, the utilization of computer started in nuclear medicine and has spread in radiology from CT
(computed tomography), CUS (computed ultrasonography), ECT (emission computed tomography) to hospital
automation by computer, which is now in progressing in several hospitals.

In our Department of Radiology, planning and evaluation of computer system in radiology, especially for
nuclear medicine have been achieved since 1972, and the results were summarized and reported in this paper in
both side of clinical and basic evaluation on computer system.

Experiments of hospital automation were written as an additional part of this paper for next step of the

study.
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% L EE AR 5Tk, o PR
YVFTITABLAS TS5V FORRE, v
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WNTHHBERT v=h 2 Ficie s L BFEE
B X 588« DEEME O SEN KR bR, &)
\LEFEIHEA{E (central processing unit, CPU)
AHDHAER 2 A 754 2 -1 X 5 R TIHE
D, WLy AT 2D -1 (BESFE L
BoAs L),

—, BoEcik, BFHEBOBSRES s
W BIEAE LTX§HCT (computed tomography)
PBAFEERY, BB L L TR - S - B
ORI ELRAZ L LD, 2 A&,
FEFD 2 KITTHIZEBLD & 3 KTHERA~DBITH
¥ T35,

2T, X#CT LRkRIR 3 kB &%
%, BEECEVCTRA, T OHEKRIFHEAZTT 5
EEbic, BEBREFT ST AEREEY AT A
DWW, ¥, ThEeofERERY IRk
WwWEEs.

Sbic, BE, RiBOBERBL: & B
OERME T 5 EY, BSREZCKT5E,
Rl A7 a3, Bchu@pto R Tinl, #bki
LEOBHBERO—ME LTHEET 508 %
£ T TED, =0 BIEREHEIC I 5 HEE
EOWTDEZ LML B & & L,

L. BEBOXTA

ERBOB RO, KEOF — 22 REI
MELEBLRCRE S, B EGE ROIBE
i, FEOMIEEEN LKA RO RRIEENNER S
nas.

BB A7 a3, KBIT5E, BRSH T
bbb A —FY27EV 7 72712, EHIR—
o= 7k, FHEAG L BB ohs
B, ThZhOREEIEL TS,

M), EFMELY, BTFERCLISAA—FY =
7 CHRESh, BWCTEARYEASHh. BE
BoOXRH -, V7 = 7 ORI ENE
PRI E DBEHED D — P = TICHE S

HAEFHRHRESEE el w115

FEGCICERB Y AT A QOB LT g,

CPU ok, %, WHEMEE, w17
e 24 OB X DHEB Th, b @1l
© CPU B\, Fhicfi\v#iE%x #Homgk
(array processor, FEB)/NEUSGHELEEREE) AT
ERC LY Toh st k.

CPU mG1J7Ekci, il hard wired Ji5
& microprogram F53XA3 B 0, Wi LE{EARGT
RICHEShTWBoRL, BETIE, G4F
MATZEThH S EIER L It o T B,

—7, Fe 7k T 5 EHEIERCRS
BEM LA 7/ 7 o OERERLEH IS
25, RO AESK E  IEEELME T3 5 H
MBS, THEO VY 7o = 7OIREA FiLEH
BlrERA LTV, BE LB
FREF THY, BEEOTHEENL (computed
ultrasonography, CUS) (%, microprogramming J§
k> CPU, 7 - v 7 5 FiE L microprogramming
TIL LD THHETH - .

OB TH, MifE0ET & & e/ inniEis
BosBEoMM L MELIARDN, AT —7
A6 © & iR o ime X 5 AR oA,
8005pi #-51,600bpi X Kz, 6,400bpi ~ L
TLTW 5.

ForiEE L LTy, %44, pEo CRT Lx7F
A Feh2SRERLLY, THOHHELKE
SCHENRHD, R CRT A= F - 22—
TEYACICBREFRERE > 27 223 EL,
HE31EIU et (BR4TELE) wBERL
Fo. COWERIT Y vF oty 2200 (BER) LT
T X 41, microdot imager & & LT v AT A L
LTC—b L 72 2% (v v 33y 71200), HU'X
FCT L [ERET: refresh & CRT ifh (v
23y 72400), BMEEH—T B BEENS LT T
B.

¥, BEAHBER ORI ML 35 DHEE A H
H, X#CT Mis L0 microdot imager fjod film
autofeeder % FAfE LM A FED L.

BAE, BRI CHR L BB A7 A L
LLTix, ECT (emission computed tomography)
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ey VTS T AOERNE, XHECT, B
DEAMENEE, 2HREBLED TOFEHME >
AT 2l ENE 2 B, BRI B
BEEbic EENBEHT Ko TETWS., UT
e, ¥, chETceEMAkL, FLERLTE
BTG EE Y AT 2D THRT 5.

1. BESUYFISLLVZF A

2 O FHERMIGHR (2% Z FRFcil
ET BB L WEsavamL, 2%
By =5 L — ©— 7 iC g & DU ESHT
B L, 2o RMIIE LRI LY,
i {5 . (B DIRGE, I3, background 4L
) ik, vvFh2Z, FTRERBEEAT-THH0
F—2%7 4 A7 LRERACEREL, 2E85HD
BE{ER 2T T - 1.

FR LI v FH A FYAT MIKROBD TH
% (Fig. 1),

v vsH 235 PHO/GAMMA, HP 6406 i,
Nuclear Chicago ¢l

2 AR BT ds SS-9009, FEetdl

FROR AR (CPU) Nova 01, FEfEAR
16K 2, DG #-fil
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DidILT 2V 7 7% FAVIER Lz,
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LLFiz ¥%Au-colloid & ®'Ga-citrate o) 2 BifE %
AuvifEoBeaxfll LTHEY v+77 20
Jitk%ieT. BEIHER XY 3 BT 2~3mCi
%, BIERAERT10~204 1©200~300p.Ci % £
2 EIRE 5L, F— 28I, 2#b 5K
EAONTRD—J% “Ga-citrate i (93KeV) 12,
fiiz ***Au-colloid fj (412KeV) 2, FhEFRiF
LT, WEAAL, ZMEAGL, MEEAZOP1~ 205
s BHIE L.

F— 2%, PREEAEEBRY N L CRIRE 7
s viEo T 2B (B : ¥Au-colloid &, F
B¥ 1 "Ga-citrate )~ 1 7 L — & 1 e T207
V— AR RERNCET L HRIE L (Fig. 2),
R 7 4 A 7 3B ~BEEIE Lic.

MY, e, “"Ga-citrate JRU M*fAu-
colloid £ 2 OEEINEIC X 5 Bhigd {ER L,
KTHIE» DREVEGMCHEEL, BEOMk
REELE e THEE» AR R S IR E 7 -
ol dy o e v 754 LT ERL
jeb.

2. YUFHASIEEB rMTRIVFE-F7A
EYRF LA

VVFH A GOy =R F - HHAER,
EEr BT 24 v 2 —7 24 AZBEMLRA
fo. Fig. 313, wido/Fie 8 L 2%
f, 'Au (412KeV) } “Ga (93KeV, 184KeV,
296KeV) D=k ¥ — A7 b AT, HHENE
NHARER Z L R LT, ok Au o #iiEL
BWieowTiz oy vsh 243 (PHO/GAMMA,

n—Fa E—'ﬁm

= ,__gmg-q

| crU CRT

4/9—7 ) Rf

-,-11‘5?47

ﬁﬁ]mﬁj"—'j i
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Fig. 1 System of the computed dual-channel gamma camera for subtraction scintigram
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Mo. 3 (F §) Ho. 4(F5) Ho. 5 (F 10)

(a)

(B)

Fig. 2 Images displayed on CRT(data collection)
(A) '**Au-colloid images
(B) *"Ga-citrate images

HP 6406%0) o:figns H400KeV [its TiL 6 %
BB EET bR TVw52, "Au &
“"Ga  [ARFIE LEBELSR D8 i~ SR ©
W PAu & Ga RoOMEMOKERIELA L
75":! ];:15)-

3. ECT (emission computed tomography)
ROV FAASLRAFA

e R LT VB> v 22y, 7 12001ECT
ROT =77 Kgmlichb D Buvie, BT
DYYFhAFTVAT ARET (Fig. 4).

v v 2% PHO/GAMMA LFOV (6413%))

PHO/GAMMA

HAREERHREQEE H428 g8

412KeV
93 Kev

184 Kev

B AV P

(A) (B)
Fig.3 Energy spectrum of '*Au-colloid (A) and
“"Ga-citrate (B) obtained by gamma camera

Searle #3 (2 &)
=2 ) 4 —%x LFOV 140KeV H] L.E.A.P. Par-
allel collimator model SKC-WO46
rPORRELLEESC R (CPU) Eclipse S/130 Y,
(128K ZE, DG
MR T 4 A 7 $liE5957H], SOMB, DG #l-5i
A7 — 7% (MT) 59378 (1,600bpi) DG

i % avtk [ BAT AR
A ERE I A3 fic & £ &
cPU - F50MB

(ECLIPSE-130)

0
oy —
I T 1 742

€
% 1ry=
[l & T4
PHO/GAMMA LI;i}D

— ECT

mE DY

e Ak TN

(SEARLE)

Hnsm gen (494 2 3 44)

| ——]
—wyaN

vV 0 ] T laxte-s

128K WORDS HWRT—7
ER L
5937
[ s |
CRTFAATA | i
dre2 s T ————{ CRT :} y
TxA2 | CRT 4014 |\ !
(TEKTRONIX) | —— !
T #¥—#-F | !
Pe—J
e |

Fig.4 Block diagram of ECT system used in this study
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paw !

e #7358 (CRT) 4014- 1 #, Sony Tektro-
nix #8l

Microdot Imager 31327, Searle -l

AHNF v a4 754 52—, Teletype 38l

F—b7 4 —F—, 27XV AR

ECT @i, v vF7 7 rD%HAE OF—2
D LEAR Lic. &0 AR IHRE » B S O |
TYNLTIC0EAT » FRicEEES €S Sk G
frgpeE i) & B2 BE O Ao |l D
ZEET 5k (PE\RCE R IR © 2 ik
ATV, R L.

(1) #EEEER (Fig. 5)

RAE L gt s S © EEHS 13460mm x
690mm, £ Xx185mm o4 BiEOFEICEEIFRD £
— 2 %Wk, o kb 5 EE80mm o
EERAID 23 0T, X bICELOREY
Hpicw. FoEEEFLH125mm 8 Lo

Fig. 5 Instrumentation, ECT (1)
Type of fixed detector and rotating stand
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Fig. 6 Instrumentation, ECT (2)
Type of rotating detector and fixed table

AL pifet T HIR & U R S 20mm o Sk Bl
Uz, [EEE O ERAOHL S R o hOE &
WTHHREL, EESEZERHFOTRECEZEL,
[ElEfEE L5 EAF » 7% G, on-line T CPU
T I L e,

(2) wHBEEREE (Fig. 6)

B PR EIEREREN &~ v F b 2 7 OFEBEEHH I
BRI R% PO Lz A 2 v FIc360fEmIE 35 v
FU—ERD O, Zo-—-imicBBEREE L,
BmEFEORBAYEETS X 5w Lic. R E
Tiz300mm HEFHECH D, HHRE L BRI
AV E) =L BRI~y F (S
2,200mm, E320mm) @ iz pEfird L7 — 28
Ej{’ﬁ_’ﬁ'o s

ECT o5 — 2%, #EE EFRI77 v b—2
P oy FICBEEL, HHE LEiE
H OO BERE A 24cm (STRZEEME AR, o
(X22cm ((MEAMZMHIZREIEEEE) &L, 360/ MR
SRTHBISEHEHEDF -2 %5 4+ A 7 LiBEE
LSRR L1ctk, ECT g, EDb, fEMT - AUAH - &
REBBEEEERL, ~(27rFy b2 =Yy
— &N LTEFEELHFRT7 4 o ETFERL
it

EER 2B Iy BohcEEEER T, #F
F, BEEONE, MEBOZ Ly @D bhicd 00,
FEBRAE R Bl iokagdo s Bl LB (Fig. 7).
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Fig. 7 Multiprojection and ECT images (same
paient) obtained by two types of instrumentation.
(A): fixed detector and rotating stand
(B): rotating detector and fixed table

4. Xi&CT

&5 F CT - EMI 5005/12% > GE #8114 &
CT/T X-2 B Liz. §i#12120KeV, 28mA,
AT A AfE13mm, #%%131120KeV, 160mA, = 5
A AMEI0mm D % & O 4 THRY Lic (Table 1),

5. BEHEMt#EESE (CUS, computed ultra-
sonography) & 2 5 A (Fig. 8)

BELBORE, B IOFEAELEHECT
5&EDIHERL D BEERECHV-HhT W3
Bt - RETEBIC, # L AENEE (b
5CE— M) #1857, BEBMLBEE
AR L 1O,

BEB S, BEBRH S 0 L4 CT - EMI
5005/12%1¢> IVC (Independent Viewing Centre)
PHEAL CoBBIAvE—T7 1A% BN
L, SHLEHEEE T &M me ML

HAEFHM A gEE Ha28

Table 1
(EMI CT 5005 |}12 and GE CT/T X2)

EMI cr 500:;1'? "

O Az A7 4
Ist =2 v . =2 DATA. GENERAL
#: (k) ECLIPSE 5/200. 32KW
74 Az EfigE  DIABLO (k) 10M
AL R
AFpFa= .,y b
IRy A=,
FRAV—F Eadviavy-—-i
(0.V.C.H
HF—F=2=4 SE LABS (#)
1600bpi 1102 7 1 2 [12007 4 —
¥usb70vs  VERSATEC ()
F—-F—=F
02nd =2 v L —%
DATA GENERAL 3t ECLIPSE §/200 32
KW
olLVv.C
3rd =¥ . —x%  DATA GENERAL 3
ECLIPSE S/200 16KW
DIABLO ()
SE LABS ()
1600bpi
Vad vy av

74 A7 iEEE
WBR7F—7=2=4

EATYIATA w 7,

Y = . (DV.C)
¥
0% AA-0¥% ELHX—U B
A= P BEHIDGEE
{_CECIVT X2 - -

DATA GENERAL #-
ECLIPSE §/200 96KW
Of% 7 « » 2 iEiE3E®  GE #6060 95
MB 3152 5 4 & INET4E

OM% 7 — 7%#:iF  DATA GENERAL #

60213 120~ 5 4 A/24007 4 — b

OARRAY PROCESSOR  FLOATING
POINT #- AP/120D3
OFRVr -2 F,4 270

OQavea.-—x

I =
(ODC)
# A5 GE #6u

Q= F 7 4—=y

oF i I o (60cm)
OF 4 A7 VvA4 =wy-—n
OXinsEd g GE # 3#12-40 &
WEE 120KV HEIEH20~ 600mA
EEERRER  (90~1708)
A%y ¥ BE (4.8 5.7% 9.68)
B tﬁ%:, ¥/ v 523

WlL1%

Instrumentation used in this study, C:T
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Transducer

I
(3.5 MHz. 64 elements) :
1
| |
I
]
I
1
I
|
1

Real-time echo apparatus
( Toshiba, SAL-104)

|

Freezing unit ——————— Poglaroid film
(Toshiba, FM-014) |

e e o o o ———— - ——————— — —
Interface Interface
e
CPU
(Eeclipse s/700) Terminal

|
o
]
3
[y p——

MT [Magnetic Lape )

1LV.C.(EMI- 5005/12)

Fig.8 Photo and block diagram of computed
ultrasonography

7z,

BERE 12, V=7 BTEARNBSEER
GRZBLY = 7741 SAL-10A) &, LTV
H7Y =X =2=y b (FM-01A) %{FH L1,
IVC nEEH~ A5 40 CPU 3 DG 48,
Eclipse $/2007, ZofEzsi32K ZET, WCS (wri-
table control store) MFJE L, SHFIIEEE L L
TR T 4+ A 735 (Diablo #-#l, series 407,
&7 — 7 (59358 MFBLTVS.
EEEOABDIBcEhFR 1D A v s —
7 = A A (4042FEH7, BA DG #8L) klikiEE
il (2 e B aEbn Ui,
FREB L LTI, SAL-10A B0 0 &
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IVC f}god, o 2o CRT #Hvic.

TR = — By —x—o1, FR AL
REBI A= A= v 7R (2 b
S8 iz, EREBCEEHSEEEE L.

Z» CUS 1zk\ T, BEBHES FMOLA
iZT AD Ba Zh, 1§44y bOF 4250
F—2O 1 EFELLD, 512x128%FF X b M &
+, DMA (direct memory access) # 4 L THEE
BilExEshs, T0F— 25T 1 A 7 KB
RRE, TS e—-TE2BEL, F—28ER
BOETo LTy, P28 EigT -
2ELTRHERT + A7 BB L, SHRHUKT —
T HERRE L.

7 — 2 BHEBHRII 2T, EEHA LR
DEH\ZEZT 5 2 S DR A 328, 64
g, EGEFIORTERE 21280 FiE (g
W E G 25328, Xiredto Rk ESE (C
= F) #8501, Thithl55aPhs 2003
S20f, IHK, FhOREXRTHHES (KR
Wil #1550 th 6ty X011 432080
wELI

FEERE L LT, SAZE—ARITE vy
o7y v b abildc gl X8, BEE A
=ANAF =2 v IR e - T REREL, &
B lem/sec TITHMEIERE L. A%EME X hH#
W« BIEH « KR O L WEER C A — L OIS BHRE
AR S fe s, BTEMTRER TR - v OEEMS
TFEOBIVHF LTRON S, \Wid 3 side lobe
EMERDH S OT, BEMMCIIERRLHEFE LT
IREER ML B ATEY ths (Fig.
9.

IOI. BE#ED 7 LD -STE

BEHEBE AT 22 ERTHEN L, B
AT H B, ISR A B &g, RERE
LIBT3 0NE LA EThH- 1.

&5 CT « EMI 5005/12%] o ¥ 74k JAEE 1
Fig. 100 & & <, HRFI524E 1 A X b FBAN554E124
¥ TO 4 FHTRELSMFe0EY, BB i D
&, 12062 AoZiiictt~, 5 Ab6 A,
9 MBIV ICKEL S HZbhi.
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axis section image

7, axis section image

Fig. 9 Phantom study of cornputed ultrasonography
Phantom: golf and pin-pon ball in water
Left: photo of phantom  Right: images obtained by computed ultrasonography

-

Jl u ,’ L H nnﬂ M LR

AAESRERELES H4128 #1132

2 10 2 6 10 2 B 10 10
52 &% | 53% 1 5S4 1 5 ‘:E |

Fig. 10 Distribution of troubles in EMI CT 5005/12 (1977~1980)

ZHIIRBREADEEN AL ETE, BENIES
BIEORE—B LTk, BERAY—TFrgoc
EDNMBEER U DT, 1C BEE -« v/ — % {HH
Ui EFiRERREEE L AfFL (Fig. 11), GE
45 CT/T X-2 fl T3, BHEBPANOEE
PHEGERT AL b, Fo BHNEL Fig

RoZrl, NEZRED7 7 Va2 A OBRAEE
HTHLY 77 v THEABE + €%y bic B
D, BXix DISK k@ gHfsniv =
BT 5 X 5 BECE G L.

O FERL Fig. 13 02 L2, HEEMBE L D
204y T DISK oEEXI0E EF 35 4 BEko
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T 1. K
FFo vs 7 5 235l 8 R kI10f% o gtk

¥o#EmrRohTwss (Fig. 16), Frlgizs
; Bk <, ECT, X{HCT o RWREXN S Lin
TR > TRT %, BASSEEOBREMHBULY v+ 77
Z 29850, X#CT 447k, IMEE#1564C,
ECT R544E9 AN by vF 7 T A LRI -
U R HERHI N Ea
. :;!}ij ':I ]| LA L IJT'i;Jﬁ

F lg. 11 Photo of contineous thermo-recorder

1}

[

HRCRTEo—ERE G SHhi. o GE #:
BXHCT ol Fe S (Fig. 14) 1248<, ch a*
BEABRIOEIMCERE LR EBbhs.
¥te, BECHERLTVWAREERF — 2 0
3EE (Fig. D iL@EI0FEBERLTW50, £
OHEEFREHE I R LEL TS (Fig.

GREORT {lE\I H

15). Lol L
IV. & 7EM R % O BR R A SF By = =
wic, bEAEE A LT X CT, BB AWl
%, HEEO 3 MOWE T 1 % BT - BT ] W T
- FARE TORBEE O, BHEOY v FS 5 PR PO DONY 17 A1 £ A
e E D WAL i e DN e B AR A O BR PRAV R Fig. 13 Thermo-record in operation room for GE
wRAIC. CT/T X2
E =
'_l\-‘_\\ N (s) ‘ (2) %
A=< « N
— (3] ‘FR'&% | |ARRAY DISK 7?:I.:’ _\\\
BEF—T %.EIESOE e A

\ /

N
L A -F_:_
FLATLA
W Jvy=n 3
AN N AN
N

Fig. 12 Lay-out of operation room for GE CT/T X2 and location of thermo-senser (1 to 6).
Chilled air was forced to blow into the CPU cabinet.

= ]
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GE CT-X2 MMREHE (BWSSE9A~564%38)

(Em=or.sx]

# |
"

3 WEFR EHIAR DASTR APFA
&

@ bt
o XXX X X X

i L 1 1 1
oA 10R 11A 12HF IIE 2R 3R
Fig. 14 Distribution of troubles (GE CT/T X2)

RAEFHMNNELME B42E W15

Bl ER < B BHTTRETH » 1245, FFEER > JF
P DORGRI: SOL (space occupying lesion)

ELTI7/16 (43.8%) LaH-CEInd ot

ECT o#Hi=ERi152/56 (92.7%) THY, JFEFeH:
L0 BERBAEITHE 12100% © B WTHE © & .
fo. ULas LFFZER & PR O #h3R1212/16 (75.0
%) ThHY, XHECT DRHE T T b o
. FRXECT OFEBIMH R I3RS
B LOEBEFEOE 1 otz T & 7t 5o

NOCK DOWN E% (NOVA-01) oMclise b8
(VEF47 4~ 554)

g

52 53 54 55

Figl5 Distribution of troubles (Scintipac 200, Nova—01)

107
=
47 48 49 50
B— FFovFosa
8001
8004 RCT
400 / A
200- —— ,/”’Zﬁj-p#ﬂ'
1972 1975 1980 %

Fig. 16 Number of cases in examinations (lixer,
1972~1980)

FVBRAE L LTIT, 67 B C471HF Lic o T
W5,

¥, BWIOREE L1414 o\ T 3 HdE o
B R A FeBeRead Lic.  14160hIR R 88 12 56
Bl (39.7%) THhoiz. = FYvF 75 AT
1% 46/56 (82.1%), ECT 5256 (92.9%), Xi#
CT 54/56 (96.4%) DY ARETH - 1-.

2rA VY VTS T AORBHRME R
3 & BB B W CRERRMEED 1

. ek, SREOHMOFEEL, e v
F77 A EXE CT BoRiciBbic,

%7z, False negative {Zawm o Fovsr3sa
10/56 (17.9%), ECT 4/56 (7.1%), XiCT
2/56 (3.6%) OIHICA e 1. False positive
=rA FvvF273529/85 (10.6%), ECT 4/
85 (4.7%), X#HCT 0/86 (0%) THh, false
positive 35 1 OF false negative . & ##{&-HofE L
RUOXGCT g Ehofe. LL, 2rf F
vy F 7T n LRI ECT % —5 vt b L
- THETAZ LI, XECT LRRE
O L 7r 5 fc (Table 2),

e, ECT o&WifERICIs) 5 RERMER S
kD> V754 (4F0) #HBLLT, 70
WE (BIEITHRE, FFEISREE, FIE20HE)
oW TR L

HIESDRETIE Y v F 7 5 220RE (78.4%),
BT (332 (86.5%), Wil 41T 8 434 (91.9
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Table 2 Results of examinations (1)
Liver, scintigram, ECT and X-ray CT
YYF YT A ECT CT
w2 — B
SOL (+)| SOL (=) | SOL ()| SOL (=) | BR (+)| FR ()
[ S I 27 (96.4) 1 (3.6)| 28 (1000 0 27 (96.4) 1(3.6)| 28
R A 12 ( 100) 0 12 ( 100) 0 11 (91.7) 1(8.3) 12
o5 3 (50.0) 3 (50.0) 4 (66.7) 2 (33.3) 6 ( 100) 0 6
plgEEwE | 4 (40.0) 6 (60.0) | 8 (80.0) 2 (20.0) | 10 C 100D 0 10
#t 46 (82.1) 10 (17.9) | 52 (92.9) 4 (7.1) 54 (96.4) 2 ( 5.6) 56
iE 1 9 (10.6) | 76 (89.4) 1 4 (4.7 | 81 (95.3) 0 85 ( 100) | 85
Table 3 Results of examinations (2)
Liver, scintigram and ECT Detection rates of conventional scintigram and ECT
were compared in locations of lesions (right lobe, porta hepatis and left lobe).
s 5 ECT (%)
R men | V707 ,. ’
(% s | WEER | KW
* £ 37 29 (78.4) 32 (86.5) 34 (91.9) 1 30 (81.1)
oo | 13 8 (61.5) 11 (84.6) 9 (69.2) 8 (61.5)
= £ 20 17 (85.0) 15 (75.0) 16 (80.0) 13 (65.0)
1 70 54 (77.1) 58 (82.9) 59 (84.3) | 51 (79.2)
%), FRETBE30 (81.1%) L AiZEANIEEY & ¥ e, ABE G TR S TOIRZE

LRVWEHETH- 0.

P13 ZE Tk v v 7 7 A 8IR%E (61.5
%), BEWiwB&11 (84.6%), RIBMIREE9
(69.2%), FWiBE8 (61.5%) Thot. Xk
AR Tl vF 7 5 ANITRE (85.0%),
BT 18215 (75.0%), i AN FE 16 (80.0
%), FREREEL3 (65.0%) Thol.

SSRZECIL AT B 2359 (84.3%) &b
TR\ CHEMIEBERSS (82.9%), Y ¥ F7/ 7
£54 (77.1%), FIRWiEERS1 (79.2%) OIAT
Ho1-® (Table 3).

Ao Z k& v v 75 A TRIFMERZE RS
WA IR e AR & ORISR S LB B
oD IBRERIZE 2D, FFFEROBRIEER
DD - DRI OE D Al In bl &%
z bhi.

i<, X# CT rABEOKREHLL, B
REEA RS ECIRER Y, FcihE, Mis
XD EAERBRED ROA?.

FEM 1. S.N. 40%%, Pk, A (Fig.
X5 AEEH.
BEfERE : ffidd~& otz L.

FIERE « W3 A CIHT

BURME : RS54 6 AW X 0 AL K4
B Lot FOBRARTR FHEEL SN
o 7 B Y TOREE.
Angiography (Fig. 17) TIi,
TIRETE S, BEBREEs bR, BEO
v v 75 n (Fig. 18) 3 XUV ECT 57— xR
Bo% SRk (Fig. 19) T SOL %@, ECT
DA EG (Fig. 20~22) 12T SOL i3 X b WigE

hypervascularity
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Fig. 17 Case 1 S.N. 40-year-old male with hepa-
tom. Angiography

’ . 9 s -

Fig. 19 Multiprojection images of case 1

Elgote. XHCT (Fig. 23-~25)Ci2, FRMITA

_';_i'«f &M low density area kb LT Hit-,
Gl 2. EH. 576, 4oit, EBEIFSE Fig.
26--30)

EFF ¢ BRI R
BETERE : g _& o sioL

Fig. 18 Scintigram of case 1 BURIE : B4R X D S 5 ) R AT
Fe 7 P i
‘F > "4? 4‘-.'
B } 3 & JF #

» *rllt
¢ :

Fig. 20 Transverse images (ECT) of case 1
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Fa 12
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Fig. 21 Coronal images (ECT) of case 1

Fs 7
Fe 8
F- 11
F- 10
Fe 14
A Fe 11

B

-

¢

4!”]'

il ¢
i

Fe 12

Fig. 22 Sagittal images (ECT) of case 1

Z. FEKZHEFEER, BEO DX

BEDIF> v 57 5 4 (Fig. 26) 1w Thf4thic
LB D SOL %Rt 525, ECT (Fig.
27, 28) Tz, BWHOLT, KA bOCiisg
ORI R S i, ¥, X#HCT (Fig. 29)
TIEWFd, low density area » LT Eh,
Z DI BRI & BITR X .

BEWPIRA (Fig. 30) TRAEOMER = = — i
B bhic.

2. B

ik ECT, X#CT, CUS o B A& E Th
D, WEGBIXEL L deminL, BEERER
V277 ADMBEERCERTS Lt TK
PRI L7,

TAFISSEE TIE, Vv 75 2807, v v
7 £295fF, ECT 214, X#HCT 107¢, #BiEh
BRFES09(F (CUS 364), IMmEE#3B3M4TH - 1
(Fig. 31),
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Fig. 24 Coronal images (X-ray CT) of case 1

BERSE, XHRCT, BEEREOFRAL ¥ & %
&, BEBMERECREOKRE S k) RS
ZL, EXEROBERRE TIXek@ v itiE
THZELRE#ETHY, vvFrIa, XECT
PMER T, 3em DUTF o/ N& e, Hhic il
WRE TRy v 77 A TORBIEET, H%
EoEh BT, XHCT »ERTh-1

HAESENHHRESHERE §542% 2115

P
o “~

g ¥

f_‘
f o<

Fig. 25 Sagittal images (X-ray CT) of case 1

(Table 4), PAZEMBEE T, BHEEOE(LIX

S L LIRE T E Y, FEROBE IR

BAREHHE T DIP AU ThH - 7.
WEEER VT, XHCT, Bk

L, vvs 75 MR T 2R cEx vy &

SAELLICEREBRETHS .
LI XHHCT, CUS, ECT o 3 il 2zl e
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Fig. 26 Case 2 E,H. 57-year-old female with me-
tastatic liver cancer. Scintigram

11 F= 12

Fig. 27 Transverse images (ECT) of case 2

DR T s nie, ROy vFs S
AT SOL R LBIsh» 7z 3em LR of#
EHRE IR 10Fhe LT, &40
RERHECA B L.

ECT T, RiZAWrREG Ci b2 flrHmL,
W TRETTEG ¢ L mr R ohi. KRR
B TLHELHIOMMERD I, WCEEZHH» 5
ﬁ%ﬁtn@&&ﬁ@ﬁ?%ﬁ%nt ¥,
BT L R Gy, ko v v 5 Ak
BLESEHAEBbhE.

1019—15)

‘g ’
.

F= 8

:i;"

Fig. 28 Sagittal images (ECT) of case 2

dﬂ‘ ]

' T
E -JI;!

Fig. 29 Bagittal images (X-ray CT) of case 2

X#CT, CUS o @R c 1k, 2fIR <
filhah Ty, KWEET L2602 EL2LE
(Table 5),

WAE, r—rviEEoBER Y v 75 20
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Fig. 30 Ultrasonograph of case 2

WT ECT #EiLTkb, BEEHEECESTS
BHRZE SR EXTMETH- . i,
F—#kfzeo ECT, X CT o 3 HlilikEE4 s
THZ LT, K ORELEEVBEIEE D,
LW BEEREY NG B 2 L CHEMAA i
FEOREBE Y8, FTRORBMEIIHTEEL
¥ (ool

fERI 3. LR. 35i%, Zotf, AAKELE (Fig. 32

HAREERHREEME H428 H1R

.-..,37)

5 ¢ AU

BRAERE : g _&z &c L

BURIE © IASSEMEE X b BEMCRISUER 5% %
b, EEECHR, EAESHEYRET X i
b #BN S hTkER.

B> vs 77 a (Fig. 32) TEBREWEL
L, BH~® *=Tc-DMSA o #FELET LT
fo. ECT T3, BEMTiREG: (Fig. 33) » 513,
JEE LA REOBBETAIEE T2 Lo
fBoL e LEE<, g (Fig. 34), RREEED
Jitk, BWOME L BEOIRBIIASTH -1,

X#CT (Fig. 35, 36) Tix, 'BoHREMmE L
& &b PR & OBIR L BB R T i,

¥ic, CUS wXaWifEg (Fig. 37) T, 44
U d, BEOSLAIC I & ho.

fERI 4 . I.T. 706%, Hik, 7=HIEH (Fig. 38,
39)

EFF B, ETHIIERE

BEAERE : e+ _&c 2L

HysEE : 1 7 AFEL Y FERERYEBRT S X
Sicie b, WEHSsEIL AN, DIP CF bR
DERH D, BEHEE LR,

“Ga 2 L %> V97 5 (Fig. 38) TRHE
M@ IREFITH D, ECT D L£HifEE: (Fig.

HEE waEe]
& ECHO
500 1000
WMEHUEL /75 L
400 //" ~
%5
LUFIS I —
300 / ye
/ 500
200
BCT
100 v
_/_ - B ME R
— __/'I——--—-'
1972 g 1974 80 ..

Fig. 31 Number of cases in examinations (kidney, 1972~1980)
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Table 4 Results of examinations (3)
Kidney, scintigram, ultrasonography and X-ray CT
US: ultrasonography Scint: conventional scintigraphy

i US (%) ; CT (%) i Scint. (%)
CE O # o/1 ¢ o [ 11 (o /1 C100)

i G fiE 1/1 € 100) | /1 € 100) /1 { 100)
B & % 1/1 (1000 | o1t ¢ 0 | 1/1 ( 100)
R /1 (1000 | 1/1 ( 100) 1/1 ( 100)
B R % 4/5 ( 80) 5/5 ( 100) 5/5 ( 100)
N 5/5 ( 100) 5/5 (1000 | 4/5 ( 80)
OB B OB o= 2/2 ( 100) 2/2 ( 100) [ 1/2 C 50)
BB R 1/1 ( 100) 1/1 (1000 | 1/1 (100
. B & = 2/3 ( 67) | 2/3 C 61) | 2/3 ( 67)
EETTIIT 10/10 (1000 |  10/10 C 100) | 8/10 C 80)
PO R OR 5/5 ( 100) 5/5 ( 100) | 5/5 ( 100)
e 10/12 ( 83) /12 C 92) | 11/12 C 92)
LM OB W 2/2 (100) | 2/2 (1000 | 2/2( 100)
L 1/1 (100) | 1/1 (100) | 1/1 ( 100)
L BmwmZE 11 (100 | 11 (1000 | 1/1 (100)
| ; 46/51 ( 90) 48/51 C 94) | 45/51 ( 88)

Fig. 32 Case 3 L.R. 35-year-old female with left-
hydronephrosis Scintigram

39) Tz, EY vRoEEY EL, BB
X, A EERIED RN T

X CT <3, AT LEf»shBichid, W
iz low density area %453 % BED [E\ fER A E0
L.

AREF D Ga r *mTc-DMSA |z L3y v

Table 5 Results of examinations (4)
Kidney, scintigram, ECT, X-ray CT and CUS
(computed ultrasonography)

||

) + | =

BEE> >~ 7@ 0 5 5

| T b i 15 2 | 3 5

| EC | MigENRE | 4 | 3 | 3
| | &RwmE | 2 1 7
i | kRS | 10 0 0
| X# CT | wigw@EE | 10 0 0
| | &RupEE | 10 | 0 0
| | BRI |10 0 0
| cus KRG | 10 0 0
' RRWOEG | 10 | 0 | 0
(+) #2H () #2e (-) HREL

7 AT, BBNRHEES D bh, KIERAC
Ga PMERE Uiz EAHER X his.

3. PR

HRARIS, R X 0 &< oEo Buig T,
vVF IS AN R BH ShTws, IERNSSE
FED ARSI, v v/ 5 A682, ECT
46, XHCT 63fF, BEIWHRAEIN TH- o
(Fig. 40).,
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H AR [E e & M RE

¢ |w

" -, 4,i .

e A B T R e e e e e e G o it
Fig. 33 Transverse images (ECT) of case 3

s i e i i I e s e )
Fig. 34 Coronal images (ECT) of case 3

I‘i|‘

Fig. 35 Transverse images (X-ray CT) of case 3

423

EBlL1E
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Fig. 36 Coronal images (X-ray CT) of case 3

FREED ECT i, BohiBroborH
IR L LCERR T o L TE %M, ECT. X
#CT - CUS o 3 I 1 5 BiEKTB{E D%
fiiBE O T, [ERRZA OB AR o B
IDFHosTuwie, i, ECT o4 2~
3em BETMOWAE LDH-Tkh, F-FIR
JRIEZ DI TH B DT, BRELTE
WOYVF 7T ATHRSTHD EHIT L.

X#CT & CUS ofigakfEE L ARE o Ek
WEOBHELXRL, FRIEREILE bicEH
TH-iz.

¥z, YVFI I AR, — B AEYELD
EFITH D, XHCT aKbFERORE, &
PRIESS & DEIRA 1% ECTHEM Th-7z (Table
6).

RSB EEEECS T, R0 B ®— Fik
TIXFRBR OB - RIROWKIBHEHAZES = &1
TELHN, REEEXIEET A+ + VIR

1023--(19)

L, HEOASE, vILBETHL, = hickt

L, CUS Tx, 1A% v THRERD Hil - 2k
W BirESA ER LR Sh, SR ATEETE S
W, YvF 77 a LB LB EH BT E S
THY, vvF 7 I ALOEBOELNESTH
o T,

CUS 1 X BHiIANTRES: w3\ T, EF PRI
THRERD IR T, BE = o — IR e LT HE X
h, F—E@R PREkE, 88, KT HE
L, FRgOXE &, BEHEALEBRER AL
ieovc.

BRI g T, CUS pirfaMrRd &, &
DOREETEIER X » L« DIRELY X 0 B S bk
B LB, fcyvs s s acHREOHIEL HiH
THETH - Il BHEFRIR S, FRIBESAEE T IE
THEAMER L LTHRRIRGE#BcEFR©
35-«3'?‘:. d

fERmZx, CUS fiffkifEHcd, #ko B-
£ — FERAEEY™ cystic pattern, solid pattern,
mixed pattern |/ TH 7o, FEEIE: PR IR IRIE
& R T solid pattern - mixed pattern %
B L tehy, SEEHEFRIRRIED 1 R R
TOREMORHFLTE b 0D, HifEkEE ©
1, EEFREEED= 2 — L~k DD ES,
WAITEE Thote. Fiho, WEEIL, BEEEE
LRI UL BN RER T b L T E 03, R
DIRIRIE & & OERNILT LS BEH TIRA -
y o

BEREHEEOENCIL, Tl sy vssrs
ADBFAY B ABEFHTH-T. Thbb, #&
HitE R RE © ik early scintigram ¢ °'T1 @
EREARDIGEFI 1, delayed scintigram “Tii
T] OHEELR Do oD L, BIRAEE
TlL early, delayed scintigram X 3, 2'T1 4
widdic. CUS FigHMfElic X 5 [EH0HHE,
R RS, REREE D B E & b Tl
CXB Y275 affREe CHl+2 = & T
BB XA BT 5 L E 2 bk,

fEF) 5. M.O. 525, ok, FORARZERE (Fig.
41 ~44)



1024—-(20) HAREZRBESEE 428 5%

MO EEERYTYTY. M- TreYl. 1 IO O e A R i £ 5 o s——

KRBT E &

Fig. 37 CUS images of case 3

Table 6 Results of examinations (5)
Thyroid gland, X-ray CT and CUS. Detection
rates of tumors by X-ray CT and CUS were
compelred.

| ot | mEng

s | 6 ‘33 %) | s (71.4%)

nu?ﬁ&ﬁ@f‘i | 5 <71 406) 5 (71. 4 %)

|
|
SRR | 5 (71.4%) | 4 61 I

C7HER)

«—Fig. 38 Case 4 I.T. 72-year-old male with left-
renal abscess.
Scintigram (*"Ga-citrate)



1025—C21)

FRFS74E 112501
TR e s e ] |
wi
o
AR
*
b iy ot
Fig. 39 Transverse images (ECT) of case 4
s s
1%
1000
800} PR > F 77 4 - e ;
kY
600} —_— / ‘ |
400} N iﬂ
) FHRICT -
L 1 1 1 s L an—?-_":"--‘.‘
1972 1975 1980 4
Fig. 40 Number of cases in examination (thyroid . R i

gland. 1972~1980)

amTe 201T |

Fig. 41 Case 5 M.O. 52-year-old female with cyst
of thyroid gland. Scintigram (**™Tc, **'T1)

EFF : ARTEMER

BEAERE « TEHAHE (305%Hs)

BURHE : 1 » BRNcARTET OB AR/
<.

mTe L 21T] = L 3o v+ 27 5 4 (Fig. 41)
TASMIl FRIR O ESEE As 5 IR R IRE R
¥i-. ¥mTc 1=k % ECT (Fig. 42) wit, ¥

"

R l

Fig. 42 Coronal images (ECT) of case &

HOEERE T L E I /RIAV LI 2 BETH -
fod, X§RCT & (Fig. 43) Tk A¥ECHBO
5-—7r low density %38, fiio FFEIHKES & OB
FRL U TH - o,

KB X b CUS (Fig. 44) T3, BEMAETE
8T echo free Joffil Ao, T OHITHEEM
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Fig. 43 Coronal images (X-ray CT) of case 5

e, B - RIRETE S T LR S
i & i,

4. Fh

PEFISSEERE o £ fEREME I, vvF7r5a
115{F, ECT 82f4, X# CT 160fT% - 7- (Fig.
45).

CUS B BEBEORE L&D THHH, i

PRI fE (%

KARME 1%

HAEERRHRESMES $42% #1188

Bt i MK 3 L OBE D ECT 2 H L < b o
7=

MR ORRC BT, filiv a7y aikx
MEI, XHCT THREATL BN ZES
FEtER RS, Ao KE VSRR, o
vF7 7 aw ECT 20322 2T, B hitifg
HRZEL Rl s RSB RO A Ry o°
LEb, MPMOREY 3 RITANCEZE T 21
(Table 7),

EPI6. Y:O. 745%, 5, HhisE (Fig. 46)
BN 573

BEAERE : $Fst+ &z k7L

BUREE : BRFNS54: 9 7 F AN ik g o Rk 4
i, FErxHME LT k. Q8 rgike
T, large cell carcinoma B4 7.
FEFNLIMIT > v F 7 5 2iesits ECT
D, Fi/RE Rt LB ERTh D, BED
v VF 2 7 AR CHI B o ) o i3z

b

—ae
="
iy
il

pE P
| “.i E -. |

Fig. 44 CUS images of case 5
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Table 7 Results of examinations (6)
Lung, plain film, X-ray CT, scintigram and ECT (**=Tc, *'=Kr)
- UmTe My v+ {8 SmKr g v
B K 2 W PEX#EE | XHCT & — -
: % M % 5m
) vk | BT | Tvh | BT
i # (13) 13 13 | 12 nm |
B 3 £ (12) 12 11/12 0 | 10 9 10
MmEERE (5) 2 1/3 5 § 3 3
* o i (4) 2 2/2 2 2 2 2
& it (34) 29 27/29 | 28 2 25 2
A R R 8% %% | 8% 85% 4% 6%
#H
200|-
B
/ —
o t
100 F
M. mwYVFITA R
o——'/a""‘xr-- uﬁvﬁfr;To\of .
1972 1975 1980

Fig. 45 Number of cases in examinations (Lung.

1972~1982)

ey, AWmE A TETMCmBE T 2w L
Br-. ECT g (Fig. 46) T3, Al THY
MBoOXBoOFH, BEF,ASCIEETE, S50
Ll T e b s T oFFfE2 FEER Lic.

5. B

BOYvF 77 sBERE (Fig. 47) 134K
CHE L, R ABRE R FEE 0 o B o i
RICHE—BRAcERE 3 X5t h, A
B, EMssEOBELHEL, ByvFrs S
A7832(T, ECT 374, HX# CT 116#4Th
-7z,

BREOHRERIL, By v/ 54, XHECT,
XEGHMERED 3% (Table 8) 1= B\ Tz, &
YVYF I ADRLEL, XHCT BHMXEE
BXIVWRED fEH” B st ¥z, ECT,
XH#CT, XFHHMEIL 0 335 (Table 9) T3,

(B)

Fig. 46 Case 6 Y.O. 74-year-old male with lung
cancer
(A) Perfusion scintigrams
(B) Transverse images of ECT

# %
000§ BOUFTIA
800
| //
m / B/CT
0d

R 1980 &

Fig. 47 Number of cases in examinations (bone,
1972~1980)

X#CT 13,
iz,
X hig,

ECT ki AEED BilRA27R 1L

X#HCT cix, CTEL I VY ik
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Table 8 Results of examinations (7)
Bone, scinigram, X-ray CT and plain film.
Detection rates were compared in meta-
static bone lesions.

— !)"rE
REE— ﬁ&,ﬁﬂ%ﬂsln& ttl

B Fryrs 7,

53 10 :
(81 5) | (15 4) | (3.1 3 1)

|
| (61 5)| C 3 1) |(35 4)
|

(55 4). T 5) .(43 1)

CcT

ixﬁﬁm

Table 9 Results of examinations (8)
Bone, ECT. X-ray CT and plain film.
Detection rates of bone lesions in lo-
cation were compared (30 metastatic
lesions in 24 cases).

FE [ No “'_ECT [ CT | x'ﬁ@ﬁ‘
Hig0a G % | BE)
B % | 4| 3(7)| 3(7)| 3(7))]
BOME| 4 | 4(100) | 4100 | 3(75) |
B #E | 7 | 5 (7| 7@100) | 57D
B O# | 3 | 30100 | 2 (67| 1(33)
B o® | 5 | 5 (100 |3 (60)| 2 (40
B | 3 | 2(6N| 206D 1(33)
mOB | 2 | 2 (100) | 2 (100) [ 2 (100)
fiti 2 |_2(100) | 2 (100) | 2 (100) |
it ! 30 |26 (86) |25 ( 83) | 19 (63 |
CT{# p
2501 ’,"/
200 - ;;:/’;
=
" 1sof o7
-"a
P W m—n 7PXb—4
“ ‘,"l/’k‘ < am T A
e * %
0% A B
»
0 10 B0 w0 e e/

Fig. 48 Relation between X-ray CT units (EMI
number) and calcium content

PUITESRAVEATR A R 3 (Fig. 48) o, z Dl
BEFFHLTE» Loy 2B ABRNCITHHL
7= (Fig. 49). Table 101z, oKk X hEs

HAERZLHRFEE B402E H11E

1 1 130 ¥35 MO WS 150 IS5 MO 165 1T 175 180 115 190 195 .

T L o e e

[ ] 8
LN R
T BBl @ '_;Fg__'___"
8% 111 )12 T LT T
4 109 W 3 9 i1 o 62
— 19 13 1 W0 88 0P 30456 12 S —
® L
"o [T
-8 G T
‘Im Zt im it 1% Be i s
- TS T -
=0 ]
= ) =1
f ] -
'% e m
5 —
=)
EE
----- CALCIUM COMCENTRATION, MEAN sress

UPPER HALF LOWER HALF TOTAL
“RANGE *T.CALC. ‘MEAN(:SAMPLE) *T,CALC *MEAM(SAMPLE) *T,CALC. *MEAN(:SAMPLE)
JM&MLL&&.&L&M)&MﬂL&MI
5= 350: S4B0- WI THC0- 1000 © 4283- 120 LISC 41~ 100) | 18063~ 100 !Glln 1000 3
AT ‘ﬂ = ﬁ ]

5- 495 97- 450
50~ 891 4258 ‘hl 5= 5353~ 52 140 ﬂ-
100- 149 1115 20 lll IB N} 9"5' ﬂ 1 116( 18-
150- 3501 Lo

8 20 291- X H
M6 13- 3 ¢ 8- 25 196( 13- 1D :
----- WUH CONCENTRATION, DISTRIBUTION weses
ca W-‘DL * UPFER HALF =es
3 e 0 e 0 0 0 0 2 2z 215 & % 7T & 9% I 1
]N ! 2 1 2 0 0 0 0 0 0 0 0 0 © © 0 0 U 0
o 0 0 D e o o 0 0 0 0 0 0 0 06 O & 0 O @
C.A HW’DS- I-DWI’I HALF e
o o 9 0 o & & @ 1 1 0 3 0 1 2z 6§ O o
IW H 'l 1 ﬂ 2 L ¢ 1 @ 8 1 1 0 0 2 1 1 1 10 o
a0 ¢ o 3 0 & 0 0 0 © © 0 6 0 L o % 0 0 0 o
CA MG/DL sseus TOTAL seese
0: 9 e 0 & 0 0 6 2 3 3 15 % 9 B 6 15 3 1
0o € 3 2 1 3 4 1 0 0 1 1 1 0 2 1 1 11 8 @
0 e » 3 0o 0 O & 0 0 0 0 0 O 1 0 1 & 0O 0 @

Fig. 49 Automatic calculation of Ca content from
X-ray CT units Example of a vertebra displayed
by 64364 matrix

NASTIBIDIERWBEOMR, £MRF, WALH,
RHESHIERE» Loy A8 THY, FEEEB
BT BH vy 2BPFEOHKMEME - LTHEH LT
W3, #Ff-, Table 111213, EEHEIEHE® 1 4
U TR M EHERERSTIES © XHCT B4R &
vy AEDBRE R L.

bl ZE { XHCT iy, vy s
BB ENTE, ki ECT 13, ) vy
HHBERMT SO T, HEOERLYRAETS
L X b, WEFENIHO ATk BEmLaD
FRZEOHEROBF AR & fr 5 12

FEG) 7. M.I. 145%, HiE, FEREAERHEL
(Fig. 50~52)

EF  EE~ R OB

BEAERE : it _& &L

BUREE : BRFNS54E 1 HE X v, EEHER »° H
B, FEHEER, BRIGEYZ o Bie 1R
bR, BiESEG OB L ZT 5.
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Table 10 Calcium content in age,
Ca content in spine was measured usmg X-ray CT and EMI number (mean+8D, mg/cm?)

Com ® | W K| TARE—LBBA L
K| R E | K 6| R | K| EE| K B| R
""70 7&1" B | 145E11 | 1298 [ 103£10 | 124%6 | 898 | 117422 | 832 ENESE
| 4 | 122418 | 104+8 | 867 | 89+11| 83+10| 97411| 80+s | 1038
, | B | 14513 | 14510 | 996 | 1077 | 9110 | 122414 | 9614 | 12013
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WA R T TimEmw | sz jorE10| 1169 | 105+10 | 13+12 | 101E10 | 140D
D R 148%16 | 103£12 | 117410 | 10948 134£14 | 112%5 | 139+4
0 Tlasx15 | 155%12 | 11946 | 131£13 | 1013 139410 | 12214 | 15311 |
o0 3 o || 16414 | 134315 | 11715 | 12820 | 1156 | 13449 | 111+9 | 141%5 |
| % | 1578 | 169+7 | 11847 | 139%16 | 102%7 | 136:E8 | 114410 | 15011
04 F [ 181£17 | 113+4 | 10727 | 1095 | 103+13 | 12014 | 105+6 | 13418
Sl 413410 | 15245 | 11048 | 11747 | 113+6 | 1329 | 103£10 | 13717 |
okl : 11618 | 149%21 | 91+7 | o748 | 83%4 | 88+0 | 925 | 1016 |
’ # | 113 | 148 | 92 | 99 | 9245 | 1032 | 1009 | 987 |

Table 11 Relation between findings in X-ray
CT images and calcium content in the Jesion.

T REREUHA | ST AERE
cr g | 2F#H Cadk otk Ca hi
- | i +SD EH#3{E+£SD
1 (mgjcm’) (mgfom’)
W {t H* | 135.3+29.8 98.3%:12.2
BE g W* | 83.6%16.3 99.1418.0
B O B | 106.1%26.3 103.6+15.5
F—7v®*| 116.8425.6 | 96.248.9
WO ® | 88.5%19.1 91.0227.1
|’ A4 ® | 110.3%11.4 96.6£18.7
| PR #& L | 90.7+18.1 95.54+10.7
Hi*HRRE L EFENEO Ca icFEEMNTD
bht-bho

Hy v 77 s (Fig. 50) CHHEC £5HE %R
wi-. ECT (Fig. 51) Ti3, *~Tc-MDP DR E
BV 2 kOB H BT b ot &
fo, X#HCT (Fig. 52) T, Wb RO RE
Lo OfFfEX M T & . :

ECT, X#RCT THEAPIC I 2RHE O RTEME ; ¥ il
LR E R LB ERITH B . !

fER 8. K.I. 14i%, B, AAEEE (Fie.
53, 54)

Fig. 50 Case 7 M.I, 14-year-old male with spinal
cord turnor. Scintigram
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Fig. 51 Transverse image (ECT) of case 7

1
I Hlli I'hF IF'
3 MHAY 2

Fig. 52 Transverse image (X-ray CT) of case 7

G ERBREALE

BEAERE : #foT~& o kL

BURHE : BRFIS54E 7 AW X b, EEERES D
BB, FEFNS64E 1 i B ERME o, E
Be. BPIEDZI O T KRS 232105 b,
e hiEs B

ECT (Fig. 53) 1z X b, *mTc-MDP o R
X BHECHERC L5 DThHD AR
TEIERATH 5.

X#CT (Fig. 54) THKILE s - FoiiRHiss

HAEZREREEHE 5428 T8

B I

Fig, 53 Coronal images (X-ray CT) of case 8

: iW

Fig. 54 Coronal images (X-ray CT) of case §

FfPefFET 5 DIAHTH - 1, By vs s
S ADRFGERGE E - OWRES—BT 5 - L,
EUF@%%E&K&U BEEREIIRO
DTHHZ ENRINTIE LD TRE LIET.

6. ?L"IiEE}IE%‘E

IepE AR A g b L icluiy, HORR Bk o
Koz EhbBEERE S EETS. i, BA
Floilk o @S Esd o X 5 WIIER O 2R
%, IEZ¥E7.8% Lim<, ThMEREOERIZHT
W HHATH- e (Table 12),

wER 9. KK, 32%%, i, +a=
JEfE (Fig. 55)

CUS %, HELZzOoRAYIR I Zh
fo. FRiT, BEE T AR 2 BiET, LRI
echo free, Tt echogenic Frfflfd LTUmRE
A, EEETEOBS O WA KR 2h

b

.

L b BB
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Fig. 55 Case 9 K.K. 32-year-old female with ovarial chocolate cyst. CUS images

Table 12 Results of examination (9)
Ovarium and ultrasonography.

—— Imaak= 1 - —
!‘\“\--\,__iﬁhrﬂiﬁﬂﬁl gt | gromme | EBR

T e el Rkl B ¢ )
| wwmsams | o | 1 | A0
| OBOKMESRRUESS | 10 1|
MxkEm | 9 | 4 | OO
mmmEmE | 5 | o | S
it | @ s | %

V. BEBICLIEEEHO -V RF L4
BERS B COBIBFI A B B LT
NELDIR, FREFEEALEREROEEE
CEB P2y AT abEEZBRS., #5T
BEEC L 5B AWREBZIS e ro—if L
LCOEMT O TIERT<ETHS, LorL,
R AR O BRI EREY, iR
KeBEANEI N, FREEO F—2 12T A
BHZRE ECHY, HL OMESEEYEATHS.
BaHEEhe B 2§ X 5 2Rk L o
CERMOF - IcEig s i b (Table 13), X5

Table 13 Number of images used for each
method in renal diagnosis.

R O O R

X EIME
9% e e T o B 1 | 4
WATIEE R |
vvE I A 4FRE | 4
ECT % (10°[EE) 36
BT 15 10
T2 {6 | 10
x| 20
CT Blifs 20
T4 5 12
EN 12
CUS Biliiig i 128 |
HE & : 64 |
RARIG | 64 |

at | 384 |

1C digital radiography OSERIME'?* 1 X b BUp R
EEYEGHE LRI ARE k52— T H
5. BREBRAHROBEKE &b CEBAEREEDD
LA B RN E R X h, @@ S AT
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Fig. 56 Schematic illustration of medical computer

Osaka Medical College.

BHERIZED F — 2 Vv AT AMEDNIEH A UT
V5.

Z ORIBEO RO Fo b L S R R O
BB PR LT, EEAIH R I B R
OBIOTBHENCTEIT 54, o
HIIBHRE O RcEX B RETHOL
EZx2Tw3. UEo R L abhbhoRitg
KEEER KA BB 6 & LTRRT 5.

1. b= ZAF L

FAER Y — 2 v A 7 A% B FEES (Fig.
56, 57) ©, ¥ FEFEHLERKL, B\ THEEA
b=z v AT ARBF, ERTHTETHS.

AAREZRGHRFEME H428E Fl15

BEHL XFLERE

€
®T 8

EFBERT—F Xiz;ji;/ N—7
3= L 4 AN

< k8

EEFH%&:-—-—'S‘ /
/.
,_—H\//ilnmm C%%)

BEER

| X% HOST CPU

— ——

«HiR

- B \ CUR—F A DT —ER
o & \

BREH e o w ow o

services. System is now under planning at

HEHRRI2EO BEBME R EER O K
(Pig. 58) » HEMRBEEORE, PH JER Ot
KueRFLERFTHS.

2. BZHOBE#EL

iz, Efg2HoBREBLcET »#EMBEc >
W OFEBEER A 1T - T

Y, B BEB T OBECERT IS

HE, BEE =2 — FMELBAEDF — 2 LR ULAT

5 HENE L bR BOTHRD = — Mot

R L.

(1) #iRoH—isLEEHE
FiRO = - Vb2 BT hic- T, BE
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Fig. 57 Location of host computer and terminals
for medical computer services in Osaka Medical
College.
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. l ke
>

Fig.59 Qualitative consideration of CT images.
Difference between two different machines (same
patints).

AR —: L EFEFEEE 5.

XgCT reilEr X rsER» boo & (Fig.
59) T, HfEw X pYTEREED BHEO LEHD
h, #EE TILB O BT ITERL, 26550 o &
B FTROHE - 7oy, A OB HE%H
B Lictodic, B THAERABEZAE LT T

Eifg LTTE - R L OBR B bh D L, BT
A IHEEME TH o ENTESD, LEFR EL

1. SORD ZM~A 7 =7 %y T, EAERRDBOCHD 2F, HEBO T =7

M243. MARK 1V 5 AEERTAO BV 6P A 2ETH. B
“ ig};l;gioz%g TtrTrees 13, BEEE L REHLEOESVTEVC LT, JE
3. vm, -5, A7 350KB 1% 2258 B B TR & R ENR TV S
4. FEAST 4 AAEH AV E-T AR RiENR Y, FrFE—0EK T ARG X
5. »  X# TV %@ DT-FV §

VD & 5 7eBI L T D 5. BliE s Vo

6. v X8 S DTC-15A 3 ) EJ%EQD tD5 ;3,: é._ oD _F%/?F' Gﬂlé’(} -
Fig. 58 Photo of computer terminals for record 79 AT, AD ZERETH DR ( 1g. OV) ”‘ﬁ &
of exposure in radiography. o EFRL, 22— F{LAf& AR oA B fE
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Fig. 60 Artifact in liver scintigram. Abnormal

lines appeared in scintigram (lower) and disap-
peared after replacing AD-converter (upper).

Bt 1 b A TR 5.

2 Ego=- 11k

2 — FECIE ) SEEE R T 4 — 2% BB
WL, 2—FTahkE, ARANLT, B
LRIFTRM B 2 — MR 3B HERE L Sh
5. ¥F, BB XY, thig (v 7r58) 2
LEBERAE 7 2-2% L, BYEY T-

HAEFBRERESMEE H42% 2118

Table 14 Automatic coding by computer (1),
Renogram curves were coded by the pattern
to N, MI, M2 and L (by Machida), in uni-
lateral diseases.

i Ap ey | |

BABN || g |
! M1 | M2 | L |

| mEEmx | U | 24| 3 | 7| 45 |

20| 6| 2| 50 ‘

| WA | 13

7202 (Table 14, 15),

OB & LT, Biff b5 4 — 2%
L, TR EFEO DT 2 D% ARy & L KiEpfoe s
B ECT %fl& LTAAL. B ECT opEi
LSBT iRSFTIC LD, B ECT offH Iz,
17 wc=— FL T, KL IEOEY ThHo
7c¥ (Fig. 61, Table 16),

Wiz, IR E 50 gEElr X 23845 L EF
DANC X 2HED 2 Hx L, ZE0E
Bl ks s M AR R L.

ADFF R bt 35 €3 F oo Rigic X b
ZhT 5. WELETir, NSNS AL LR
FE/R=5 —p\iRT 5. o SBEB RS
DO G HENE—FTHY, W X340
EFRE—TEH 5.

LU, N2idhie ) EEO%MEN 5 5.

Table 15 Automatic coding by computer (2)
Renogram curves were coded in bilateral renal parenchymal diseases.

=

~EERMHMEI - N | N ! N | N ’Lﬂ L}u | M1 | M2 iMz‘ L i 2t J

R ® W — | N|M ML |M|M|[L|M|L]|L
A ENEIE ‘ 0| ol | 1| 1| 1 |_0_| 0 1197
_tre-x@R® Ju|s| o) ofe)ofoft]of o] a|
_sammeisme | 8| 1] o) of s ofof o] of 0| u
it 0 | 25| 0| o e | 1 2| o o 19|

1] 1 2 |
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Table 16 Manual coding of ECT irnag(=s See reference paper
! ECT f& |
B 2% M SISV W it S— | Total
(1)(23)C4)C5)C 678D 9)10)D12) (1314 (15)(16)(17)
f%—_ﬁ__H;W0t£0|m0Lg£LbjLﬂﬁ_mU;mJ'm'i
® v = [0 o ol olofofofofojojo[ofof1[0f0f3] :
®__® ® 0 0 0 10/ 0 o|ojojol 0o o[0T 1T «z_
"W & W % | 0 2 0 2 0|0 0/ 0[0/0[0[1]o[0l0f0/1l]16
L # % [ 0[ 0 0[ 1 1 0/ 0ol 1j0]l0j 0j0j0jo0[O 0;0!3
E: W & | 1|3 1 2 0 0l o[ 1[olo0jof1|z2 1] 1[0l0[13
"W W @ = 0| 0 0[0 0 0/ 0 0l 0fo[0[of0jo0joj0f2 2
VUR "0/ 0 0l o0 o0 0 0ol ojo[o|l1,0fo0ofo0]0l 03 4
WEREBGEKE | 0, 0| 0 0, 0,0/ 0 0, 0 0 0/ 0/ 1|0 0 00 1
"® # & | 10 1| 21 2 0[o0lofof1[ofofof3]l1]|3|o0f3|17
"®m ® # & |0 2 0 10 0loloololololol o1l ol 0ol 4
U@ vt W WM 00 01 0 14,0/ 03[ 0[]0 00 L]0 1| l]3] 14
st ® R | 0 0 0 0/ 0 2] 0 0[0jojojojooj1]jojof 3
® W W 0 0 00 0 o0 4alolo[ofofojo[o[o0ojolo0o 4
® M % 0 0 0 0 0 0/ 0 5 0 1/ 0/ 0 0 0/ 0/ 0 0f6
W & M #% | 1 0 0 0/ 0 0lolol oo o ofolo[0/0 o 1
m___# 0| o of t o ool ofofofofolof0of0or1[0 2
® @ % W % 1 0| 0 0 0 0| 0 0 00| 0 0[ 00|00 1 >
®# m W | 1 0| 0/ 1 0| 0|0/ 0l0/ 00/ 0000 002
® ® % |0 9 0l 0l ol oo ofo[o[ofo[of0of0of1[0o]10
" % | 2,0 0 0| 0/ 0| 00 o[ ofofofof0/ 1] 01|14
I wom Mt weE | 2 0 00 ofolololo ololofofol0lo 2l 4
' o | oi17]| 3|12| 5| 2| 410] 1| 1] 2] 2] 7] 3] 9| 64|13
Table 17 Learning and detectability of Table 18 Learning and detectability of
abnormal findings (1). abnormal findings (2).
Scintigrams of liver and space occu- X-ray CT and tumor in liver.
pying lesion. I
o . . l RoW % ES TR -T"
, - = m T 1 TERITERE
— oW $ |_T%m! *ﬁ& | E B # ! 6.1 | 75.5
| soL. (o ® | s | 9. | W% B | 317 | 38.2
| SOL.(H B | 820 7.9 | % B WA | 59.7 | 715
| 4 & fw | sl | 800 ! g E ﬁ i on 65.0
| false negative ‘ 18.0 : 8.1 | false negative (KUBHFF) | 68.3 | 6.8
| false positive ! 152 | 4.3 | (BRI HERT ) ‘ 40.3 | 28.5
o F R N B false positive 33.7 24.5
Bl LT, ¥EiEOFDy vF 75450 SOL
OBHE, FERHE O XHRCT FRO \iLR % 17). L»L, BFX#CT T, FEFAnciL

HELEER, v 7/52T, ¥k

BAED WA L, Rt nismin L T2 25,

ffkL

LCEWREFHNFIR > bhish o7z (Table

T, FEREIBHEHEE Lic (Table 18).

e @ﬁ%i“ &r,

g 7T MIIEREY —TE
I35 LRI ETET BN,

XHRCT 11583
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Fig. 61 Coding of ECT images. Kidneys as an
example and all findings were able to record
using 15 iterns.

LRELNBED B, FHEBC R oHE
WRIPOHEXT > Lo FrrS5atrzen
DETHD.

—EHOBREI BT, AVBREXHT L) 2
Wra THHaw, REHEO B8 2R o6hH
5. Fo@EERE tokEo BErY ST 5
$, WEOFF A LTV 2BAIT, KRR
BET5. Lal, XECT, v v+ 75 ATitg
& A EEEBIL D 5 722 (Table 19),

3. Decision tree

BUfE decision tree DIFRAELBMITTOK
ROV L DL -T2 2z 11
THEREEZ AR, T Cr—HoRENER IR
TIERR VT, FiROAVHBE iz th
EETBLYY, RELLET3HET,
tree OHFFE AR (Fig. 62),

MRELT, #ECEa)r Do E, Bl
TIX, fliHi/e decision tree iz Xiu¥, Atk

decision

AAEFHREMRECMHE Ho% B

Table 19 First examination and the error
in diagnosis X-ray CT, scintigram and
ultrasonogram.
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Fig. 62 Evaluation of diagnostic method—decision
tree. False negative and false positive cases in
examinations (scintigraphy, angiography, X-ray
CT and ultrasonography)
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