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Wt BE* &3 AR
H B=*  RESPAM
L # ¥§

RIGOFITIZBWT RI 0EFENIEF P RE
DER L F DOFERS T B X OBEIFAEBEE RO
IERBIEANLZFETDY, BEEYVFS T
LDOREOMICHEIC LS. FE S IMELH O
—BL L TCYHeChn@EEY v F7 774 —%E
iz LT, ¥HgCl: 0EFORE, EXEDOERR
IUEBOBR ST 2HEBLLTT2EMT,
BILRISA %#(tHT 547527 av v v F
75 74— 2EEL, £7-""HClx nEHEED
FIBEMROYNT Z2ASIC L, MLitEE & OB%
RIBL, 2ROV UF ST ADOEKRSIT A
R+ + 5 HIRT P Te-MAA I L 3 fiifiLift
SVFST 74 —RGHAY T2 L 2EEFA
+5Z &L THIEICR T A EEFNSEEL, LY
T~ REL T &, RN YT HeCle o fEH
YUFT I 7 IRy v F 7 74—, M
K7—nNyvFs5724—, RL-700F557
14— EEHFAL, EHLEHAEDHEBGZEREAED
®A3HELEML, ZhbBEEERORIRFFIA L
BRI DERMIERICO SR L7,

2. /5 &

* EMRFEEME 1 WE
> FRREE AR BRI o R R
Zf 5246582 H
Bk szt - 52426 A15H
BIRGRRSE @ fATifE 3-1-1 (F7390)
EMRFEFME 1| NF
B B &

IR BR* HEERER*
ER EE*
2.1 RIROIREZ

BRIz Y"HgCly 1~1.4mCi 28 L, 248
iz v v F 5 # 5 (Nuclear Chicago, Pho/Gam-
maHP, 4 A=Y a2y x—%, 1200F) &
TEAC image processor DP 500 (T-16 &l I ==
Ea—#, 16KW)ick D, £+ 77keV Dy
BIRL, YHeCl: OEG%Z 64X64 DA 2 -V~
MY v 7 2R CHERT — 7RE~EX - IR L 2.
RICHERE LY v FH 25 OMNEBREGEEEL-
FEFH2OKMEL LT " Tc-MAA %721 *™Tc-
HSA %, 35412 X v *=Tc-HSA (28] & §: X *™Tc-
MAA %#7L, 140keV 0y HE2BIRLTZ0
EfG 2 U L7z,

22 RIBOBXE

B2OEBRIIS T 749254 27 v A4 KB
(Tektronix-4010) iz 1lv RV DT 54 F %R A A
—V L LTHRRLE. ARECHINERIC LS
BF /A4 X LR OR RS ZE M FFREICER +
BR Y 2> &% 5729z smoothihg 4LEE, en-
hancement #LEE % Z[& L7228 *"HeCly /%13
IRz 38 v Tix 30~50 counts element 2 FEE DK
AR TH 0T, BEEEED filter LTI
smoothing JLERIZEIREE 2. EFRDOLIEEEIE
& UTEHERERBEETE L AR filter &3
Fourier 254 U T Z MR 0 E A BI% & {EK L RI
image & @ convolution fE5 21T VWMEOWER
fFhotz. £V ¥+ 1o Rlimage #, 0(.j) =
HEEE WK ) L+ 5 L EEkE% O Rl image
C@Dmcﬁﬁ=§§W&J%0@h}W§;W
k,1) L7253, Tablel IZEAEH W k, 1) 2R
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Table 1 The weight matrix of 50 counts image

—d =3 1 -2 —4
< 30 50 30 -2
1 50 100 50 1
-2 30 50 30 ~2
—4 -2 1 —2 —4

¥.

Pl Lt o ¥"HgCle Otg, %+ 247 b7 27 v
a3y v rFr7aklix ROLHE, X+ 57
B A=Y, EEHBRTRELERALANLE TS
o=y b7 A b ERAT D OICEL LY «

PRELINFINL_ADT S A FERAA
A=UELTHFREL, TOBRELRITHRTIZ
LTk Y B Y EE OEGR 2 BIR L.

23 I35 av - YUFIILA

197HgCl, & *mTc-HSA nEithxHAEL, * Tc-
HSA OF 4 27 L A THEEDE (subtraction
W 2H— Y AIEEL, ZOET ¥HeCl &
9mTc-HSA o # 7 > ke (subtaction ratio) %K
¥, THEEREOERICEEL, 2T sub-
traction DO H 7 v FAELL 25 X Hic ¥Tc-
HSA O ZHIEL, “HzCly Ok & HE
L7#-. /b, subtraction f§, **"HgCls &,
9mTc-HSA 42 2 ZFh S (x,¥), H(X,y), T(x,
y) & L subtraction #% (xh, yh), stubtraction
ratio, K=H (xh, yh)/T (xh, yh) £ 4% & S(x,V)
=H(x, y)-K:T, y)=HE, y-T (x, y)-H
(xh, yh)/T (xh, yh)>0, ¥ 7% subtraction
#13 H (x, y)/T (x, y)>H (xh, yh)/T (xh, yh) %
RT3 Hr2FRTHZ LI D, subtrac-
tion ¥ JEAIL LT “mTc-HSA #&Ric B W TEH
Ay v b BRTEMERE LERICEY, B
I HERE - FFIEIC B 1) 2 EFIRE 2 BT 5 e
IR E, RITHRT 5 & TR L.

24 2RBEEBOERSDLEE
YHeCl, DR, v 7 FF7 vz P UFS
7 25 OEG X D R L Lz EfR 2 L
Ehdbii. Tiabb, "Tc-MAA,*mTc-HSA
DT FAFZRAAL A=V DOLEICEY VRV, K
DEERFTRERIAY, ZhX V& LEDR,
B +2%mmemtL, 2hi *HeCl @

15 % 18 (1978)

B, v7 37 av v rvF 500754
FRRA A=V OLICEREDE.

25 HEERORR - BHEHE

2.5.1 YHgCl, niFEf L *=Tc-HSA ok~
— Ny rF S5 ADMBAEDYE

BIE OEI 2 8% L 7=, °®Tc-HSA 1~2 mCi
REELZOEG I L o, AU O R
B, mBHELL - KIEL oBREHD BB X
VR « KLEOME - NEZIEET 248
NhHBIEEITHITL, T b r7var v
vFS 74— ERTIERTHS.

2.5.2 ¥HgCl, g L “»Tc-MAA DRtk
VVF TS ADHBAEDE

YWHgCl D4 & I8, 51 S fc & *"Tc-MAA &
1~2mCi #iE LR—AA 0 %  CTHlE G & &
L, fliic#mtg s 2h offEtk by 5. &k
& HgCl: 07 TR &N 2 RES 7 L Mtk
SAAOERE D B THIT L.

253 ¥FRFrvaveyvF ST A LT
HSA o gbhi

B Lz T h32 vy v F I T LIT
9mTe-HSAf% X Y i L 72 MK LR R E
b ¥HgCl: DERHOMEMFEEMS BT
H5.

254 HFRFrvavevrF ST L LY Tc-
MAA@@@AA%&

25112k Y 2 EOER & 2 7%, RI—4&{L%
ﬁﬁbkgingWMA}wmQ&ﬁgb%
OEHgEIEEL, YT RNFr sy ey UFT T
LMTEEE L7 “Tc-MAA G2 EhRhA b,
WHgCl, DEFE OB R EM Y, Fifufindn &
DEFZEEMET 2HNTH S,

2.5.5 97HoCl, OE4 L ¥mTc-MAA » RI-7
VU AT T AOMBE DY

BiE O 2 L5 25 & " Tc-MAA 4~6
mCi #iE L 1~2 #2130 B oftk & sk L
7o, HERRTRTRE, b OREEARE (RO M Bh AR R
RLRLEBEOBREERET IR EICE/L,
RIR IR v F 27 7 &b 2.

2.5.6 YHgCl, & “mTc-HSA o RI-7 v ¥ %
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Fig. 1

a: Chest X-ray film (squamous cell carcinoma,
It lung)

b: Perfusion image

c: Subtraction image superimposed with
blood pool image

d: Subtraction image superimposed with
perfusion image

75 LADMAE DY

AT O & Ik L 721%, *™Tc-HSA 6~10m
Ci ZfEL 1~284, 60RH OBk & I L.
2,55 LFERO BB X 0EE - KEIAR - WHIAR
& Y¥"HgCl D4R L DR 2505 H i THEFRRLAT
¥, HENRIERS s &IEIR - B L7z,
PLEofRE k2 o SRR GERUE,
FiFSR, gAY, MERREY-C B RFIRIEMREE, L3
KR, fERRIERS, hkkiE, BERZ £ o OEM
fliids & THEE, RIRUERL ..

3.E fl

i 1. W.Z. 655%, % (Fig. 1)

M EMoORELEBE AT LB Y o
B LA LR oK 2B ol v F 7 5 &
TEFSMOMKKRIEEZRD, v 7573 v
Y rF T T LATIRIEE, A#HE LE, AEKED,
LHEE IR A ER 2R, Chiclimits v F,
M7=y rFrEREDLEDZ LI Y HE
AR TH 5.

SE) 2. K.T. 613%, B (Fig. 2)

ATRELGORE LR A TEESNG, 9

Fig. 2

a: Chest X-ray film (squamous cell car-
cinoma, rt lung)

b: 197HgCls chest image superimposed with
blood pool image

c: Subtraction image superimposed with
blood pool image

d: Subtraction image superimposed with
perfusion image

&K, FEREROCICHMMY v A HEKEZRD,
FRESEFREL S L, @E 0 YHgCn v
VFITTAZHILY TN T I vay e v F T T
LA TRRER, A, AHERJERS X UL LR
R A ERZBOMmME Y v F 75 &, Mk —
WY rF ALY, MERBEFRVARTSHS.

sEf 3,4 MM. S0, %, KM. 521, &
(Fig. 3)

LB LB offifEkE TR Y HeCl: 23R
Ui EEE 238w 5. T EBu EMif T "HeCls
AR - TE, EFE, MRRICEREEZED, ff
MR AR i, 240 & 3 G o BE%
VR TH .

SEfA 5. NUN. 47%%, 5 (Fig. 4)

EffiffHoREEERE TR -y v F
0“R07fbkm%ﬂwﬁﬁéﬁ 19THgCl,

% TR - W%V—%Pbtﬁ%éw
ANRY TN ay s v FTRREE, A,
AERE) Vv AMICERLXREREL X —HL
T3,

SEf 6. Y.M. 59%%, B (Fig. 5)
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15% 18 (1978)

Fig. 3

a: Chest X-ray film (pulmonary tuberculosis,
It lung)

b: 197HgCls chest image superimposed with
perfusion image

c: Chest X-ray film (silicosis)

d: 197HgCls chest image superimposed with
perfusion image

Fig. 4
a: Chest X-ray film (squamous cell carcinoma,
1t lung)
b: Blood pool scintigram with 99mTcO}
c: 197HgCls chest image
d: Subtraction Scintigram

EfRoSvya—2 VUDORELEREETH Y,
YHgCl, IFRBRICEHELTRY, " Tc-MAA
O RI-7 > ¥ A THEFIRCTHAZE LARIMTER 2
R TRHIREAR, AEIRE Y ERBIRICHEAL TR
Y MEEF T LRSI,

Fig. 5
a: Chest X-ray film (squamous cell carcinoma,
It lung)
b: 197HgCl: chest image superimposed with
perfusion image
¢: RI-angiogram with 9mTc-MAA (2-4")
d: RI-angiogram with 99™Tc-MAA (6-8")

Fig. 6
a: Chest X-ray film (malignant mediastinal
tumor, upper mediastinum)
b: RI-angiogram with 9™TcO}
c: Subtraction scintigram superimposed with
blood pool scintigram

fEfF 7. T.K. 52#%, # (Fig. 6)

& LfthmoEsEg (LRRESER) T RI-
7 V¥ A CHMABIRO IR <, ¥ T b
F 7 vay . vrFThHLRRICHR R EME R
w5, LLEX b KBIR L BEAROEMESESE X
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54, FHICX VRS . ASMUE 0L
CIESEITHOAIERTH 5.

4 & R

EAH D E WLz X 5 "HeCl, o3 4+
UYL OE RSB E LB O BEGICH L =
YT A PBRFTEROFESEM LS E
BrgEEsnr.

FTRT v e v F TR ERE
nrES N, REROEESERI R LT
iV, FREBICERNRL O - #EREiIc s
AR - IZEMOERPHFE LT o .
T b5, MWE O HgCle 0§ I3 5 fififq -
HEROEROBTR S AL VAL~ LAY, £t
W OB THE T E 2 WERE A s e pl
b B o T DVREDINALIC & - TR BN 514
L&Y, @E O HeCl OEj§H X Uik 7 — v
SUFLBECTILENDD. - PU-HSAY
OFHTAHAICH L “Tc-HSA 2Hv7-84ié&
I USRI ] & FLAR T S A TH 5.

YiHgCly ofifi v v FIzffifi s » F 2 0HHT %
& VYTHECly DS & Al MR E 0 4376 & 3+
5z L THRERE - BRROMMEEE~ ML
PR, BMERE IR EAPF L IR
BB L iR E o B R s &R E o kS
Bl L, 22 HgCl, 0L O IC
B SAEBRL M LR+ i o7, IR,
SRS SHERIE, UNBYERTEYERGR, BT 1 Y Hg
Cla 1 ZEERL, FEHMHRESEM oM THEEN
i<, BERT TR RBERSE oA R B I SE R A2
PRz L, ¥ DRATIEA Off
MmiAEEEZ R L7z, WMEOHEKREIHHA+T LT
Jii TR DR OTEBIE L i RS 20T &
BRRSERDZ. MiE7—ry o F 20T 3
&l KILE OLLE 2304 T & ¥"HeCle nHEFEE
(RFEH, W) oERZE B Lo+ <o
Tz, BRI, REO MK, MEDHE % A3 25 4
ORISR ETERATH Y, (e O0BKORE
RREZTEXIHL BB, ¥ Tc-MAA O RI-7 v
RO 5 L, fRRBAE, BIERRER . &

T ERBIMEFEE DN S T OEH P E
KEFAROESE & 380, S v =2 — 2 MBS CHE
THARDPAZE & A AR— A AR~ O BIM1THE &
TERTEWEEN DB, HLHBOLRERT
#il T EREAR I BE 7 < R PTHeCl 3 4EFE L
BREY v AEBEBERIEALALHS. Thb
b, B TEHR—LEAFIR—FG.0— & P HegCly
DEEEAHETEFRATHS. “*Tc-HSA »
RI-7 >+ 26+ 5 & 805 THR— L K#HIR
—BLEEOEZE—KBIRLIEH SN D 0 TEME
HEPRAETS, MERREURGRE, FfFY - RERR~ 0 - 2
2 &~ DY HeCl, OEFIRE L it +5 2 &
TIhLOMBERAFRIHFLST LY, K
RS EABIROMEITICE 2 BEBRE LENT
ETRER D B

¥"HeCl, Dffi v v F & R—&0L & R L 7Kg
TRy v F, M7y rFnEEd
HEAL L -4 & i L 2 v & ¥"HgCle o {%
CHEAGDbE R, MEraoSEMERIZS
iF % ¥ HeCly DEFEE O (LB RIR IV EIW LT <
Y, £l BOEG THEROFTREHIEE
SETEHERATH .

5. #E-EE

iz W T 22T 2 Bk L T
BII.MAA L 20Hg-chlormerodrin®, *mTc-MAA
L YTHgClY, 9mTc-MAA L “5Se-Selenomethio-
nine iz FOHENR DY, FOFAENED LN T
W5, EEF SV HCLOEE Y v F S5 7 4 —
LEBY v F 77— RO L. MR — v
YUoF s 77— 20T LIEOREE, &
BEOHH &R - KfUE OfE - RE 281
£TE, k- BRI EAPEL BAE 0L - Kif
B OME MR, LEAKTHMoOBK 2 LICERT
boto. Mimifiy v 775 L0+ 3L *Hg
Cle DEREHOMERRIHN Lo+, Fi,
JRFEHE - ImB L L MM REE ORI U2 0E
WS RaD Ricar b, fifikkiz, EERE, et
PVEMENT R T3 " HeCle D4R D437 - FREE L i
MFEEED 7 — > 2xtbT 5 2 & TRFTOKRE
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DIEBE L IEO—Mx &Y 2 TEDORELE
2B LICEBER Tholz. VTRV sv e v
VF T A TIEIERRN L ERE N RE S, 'Hg
Cl DEBOBERSITINEMLOT D, BKic
FERR - P DB O BIT I BFE 2B 2. P Te-
MAA © RI-7 v #2775 220+ 25 LHET
FAR, EXEIR, AF, A%, MBIRERI 2
Hcx, “Tc-HSA @ RI-7 v ¥+ "5 A 268
T3LEHIER, KPROHELRREL LY,
WHeCl, DEREI L+ 5 = L2 X ) HEFGRAS
W, Nra—xz NUETE, HEREER L ORER
iy s RKIWEPRAREBETE 2. $abb, K
Bk & MR R, AERKE Y v HiES
LB TEIMRDOILER - 384T DR, L REAROHA
% - /i, BT OB KIT&sL- /..
vy%fﬁALTwhﬁ%%uﬁ%%émﬁ?
ZHELELTXBRERLBERADE D HEDY R
Photoscintillo-roentogenography” 7z & 23314 &
hTws., EEHELIIYHeCL OEFY v 575 7
4 =iz Z L [F— AL & fRRE L 72 tRAE <l fL i ~
VFSST T4 —, MRSV F ST T4 —,
RI-7 0247574 —n ERERICEVBIRL
PR L. %EOFEGE » REFAL L 2EGh %
Lz h 2 HeCl oFE K IzERAE LY 5 ik
PERLCRR, HEWRFLERAE DEEG
BNz, Tihb bEOMT - RERIEBE, #E
TRIEE ~ ORI LD « K & DOALERRH
BREL Y, EMEORFEI-CINRE, ik,
EERi - IR MM IR O IR B 1z £ OFFNIC R B
MEBEREBRPEET L+ Y, DoffiLifkEE &
DEFRVHEGZETE, BV DY v+ 55 ADHEK
SHEEET S ETERA T o2 RERIXKRE
B2HAT GBI LERIOETE SR, W
HEROBRICBWT, DEE LRELE L OMERMS
RHEFE—TH Y, DMOEREBE, L« KME
OB OFEN T EFFIC SN TR Y, DA
EHROKREIMB IR OEEZ L TWB i 80k
#BEHEL, »POoMATIHY v F ST ARHED
o bicHRAzFEREEE TS LboTHE L)
FIRBALTHY, MEHENMERREMSHE

15 % 148 (1978)
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Summary

Application of Dual Radioisotope Techniques for Diagnosis of Chest Diseases

— Image Subtraction and Superimposition Methods Using 17"HgCl,
and Other Radionuclides —

Tadashige FUJII, Hisakata KANAI, Toshio KOBAYASHI, Kenjiro HANDA,
Shozo KUSAMA, Kesato YANO* and Masaomi TAKIZAWA*,

The 1st Department of Internal Medicine, Faculty of Medicine, Shinshu University
* Division of Radiology, Shinshu University Hospital

The dual radioisotope techniques with *’"HgCl,
and other radionuclides were carried out using a
scintillation camera coupling to a small digital
computer. The tumor image was obtained using
197HgCl,, and patient remaining the same position
was given **mTc-HSA for blood pool imaging and
or *mTc-MAA for perfusion imaging. The posi-
tional pulses from the scintillation camera were
fed into 4096 words memory through matrix input
controller, and transferred from computer to
magnetic tape recorder. Matrix images of magnetic
tape were fed into the small digital computer and
these images were displayed as smoothed image
with 25 points weighted average on the graphic
display device. The joint use of tumor imaging and
blood pool imaging or perfusion imaging was
useful to make isotope diagnosis of various lung
discases more reliable. The subtraction image
with *"HgCl,; and *°=Tc-HSA was extracted out

of the original image of **’HgCl,. The location for
subtraction was selected by the cursor on the image
of 9mTc-HSA, and this positional information was
transferred from the graphic display device to the
computer in order to calculate count ratio (sub-
traction ratio) between two images. Count on the
matrix image of ?*Tc-HSA were multiplied by the
subtraction ratio. This normalized image was
subtracted from the tumor image. This image
seemed to be valuable for detecting the lesion in
the mediastinum and hilar region so that the part
of non-specific concentration of *”HgCl; on the
tumor image was erased. The image as iso-count
map extracted out of the image of **»Tc-MAA or
99mTc.HSA was superimoposed to the brightness
image of !%7HgCl, or the subtraction image.
These procedures were useful to improve anatomic
orientation of the image.
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