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PREERELE L TEEOLLLELFALTE .
L, EERNIZBNT, 7Y v LEH0TEE

* BRRSIERKES 1 R
** 8BRS ERKE R
A 554E5 2 H
B I S54ES5SH2A
BIRIEERS | BETHEN 445 (B 960)
BERSIERKES 1 i
KfE & 7

#EO2HTIEMEELTRL, CPK BEDLEEER Tt MBF
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L, EmERALE S cold area b L THIH T
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2, DY YFS T 74— kTRY, DHLERE
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fifi, BF, B COHSEEROENLE LBELL.
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Lizvy, BRIEDFERBSLAREIRGIT, MNEREL
LTHW.

. RBRAHE

1. @A & 3 thallium-201 DRESRYZE
RTERRE S FlE T, thallium-201 OHitfeds
BOTLEERHICBEL, MATOAREEET
L DllgE Uiz, EEIIHEZHR GCA-202 A
Hrv=h A5 %A, thallium-201 ¥ v F7 5 A
OWRGEITEY, FRFICHERKT « 2 7 IRE LT,
FEZBEREME L, B SEMICT T
Hr<=hA5%FEBELT, 2mCi ¢ thallium-201
BIEIRE Y &BICEAL, ZOHEEN OO
RS R, 1432 LICI04F, & 52304,
S04 BICT 4 R 7 ~64X64D= Y v 7 AL LT
HENRE LTz, REKRTHRITD - it - iF - BO%

Myocardial uptake
Total injected dose
case K.E. 35y

17 % 8 7 (1980)

ERALICBACMEIR (ROD 238 E L, KlEERIZRITD
HURRE DR E (L E Bz, iz, 2EHlITON
T, A7 V75 REHRDTHIC, thallium-
201 #rE14% 14y, 54y, 104y, 304y, SO4IZiRIm
L, MEFOBSEDHEEITE -T2,

2. LHOFEEORIE

£z o T thallium-201 Mf Y v F 75 7 1
— &7V, ZOEREGE AW LA mEE DR
ExfTR 1. £, D) HAHIZ O TIEE
FERFREICI VOHEEROME 1T 572 FHik
3, BEZHEICLT, WIEEB+HTH
< HATRICAD L IICKEL, Fig. 1 @ ERIZ
AP, thallium-201 FARNEEER XY,
17 LI 30 BT+ 27 ICNEEL, % max-
imum count % in vivo |{Z33{F % total injected dose

Ll RNT, TRIZRTIEL, SHRDE

=MBF/CO (%)

Maximum count (Total injected dose) 4320 cps

ANT

R LT O PR Y T PPy
DIPUUN LY RIRO I IR v aei st
MR DO DPNBR IO MRS ~"na

B L E RN X RS Py N
P VL L Y T T Y N Y
DI A P NP AN I Iy KA

Myocardial region—Lung area=Myocardial uptake

256 cps
MBF/CO=

—l114cps =

142
T390~ X100=3.29%

142 cps

Fig. 1 Calculation of Myocardial Blood Flow/Cardiac Output ratio (MBF/CO).
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ROy v F 77 5XY, DHORKI Y v
N LD S55% LA b % 7R 34 2 myocardial region
ELTKRYD, "y s 759 FELTRIUEED
lung area (_L#ERREE) OB v v M EERUT, Z
% myocardial uptake ¢ L7z. ZDXHIZLT,
wi B8 (total injected dose) {Zxt3 2 OMH{EEL
& (myocardial uptake) DAFBEH L, [LAFILFR
£/ DHHEE MBF/CO (%) ki, &56IT,
EEFRREICL VKD ZOAMERFERLCT, ER
& LT o0 M & MBF (m//min/m?) % B
L.

IV. B A iR

1. {EFREEHEIC & 3 thallium-201 DZEFEIEL
SRR S Fli 3817 B thallium-201 5 E%H 5
5043 #% £ TOAMEKEE ORI & Fig. 21TR L
s« fiti « B - B O BIRSREBALIC BB 2 B
FE L, 1 matrix 3729 OIFHH 7 > - EHEE,
W & MR Uiz, EBRL « I ToELx A
721, o, myocardial region (A) TIX, [MERND
FS e IS L TAEICR L, 3~4p1RX
VIRF—E LY, 5000% % THevv7-. lung (B)
T, FRRICRINICEERICRD L, SH%iDiE
\F—0E & 7t - 7=. myocardial region (A) Tkt
REWE, RO OO0 —EZ & A TH
50T, i (LHERRER) TOMUTRE lung (B) %K
U T, EEOH DR RE4EFE 2 myocardium (A-B)
ELTFry bT5E, BLTORLIZIIICESE
D ORMEREE 1 2 L Ve lzimL, Sak
VS ETIRE—ELE R ST,

TEIIAT - FicBT KT, #IRANES
B VhelmL, Ta%LVIRE—ELK
Y 5044 % Thiev 7.

PLEXY, £ B if - BHRIZS~THEIY
504314 £ T, BIE—EDOHSHEEEREZRDI.

—77, DAREEAETHENTIE, MTOKNE
HEENE L, HRALHY v F 77 55B 008
WRAERE W, I T, DAEER LAWERED
BRI EIES &, BHELALEETSHIA
PO REZEAER] & Dbl L7z, Fig. 3 13042

150
00
Myocardial region (A)
50 Lung(B) { l
Myocardium (A - B)

2 4 6 8 10 0 50
cpm/ matrix
50

o~ Kidney

1001 Liver
501

2 & [} L] 10 30 SOmin

Fig. 2 Changes of thallium-201 activity in various
organs in normal cases.

mommmmmbbﬁyyffﬁA@f,b%%
235 FREIZANT T cold area 23w, AHilHHEE
@ﬁmm&v,%om%%ﬁﬁmzw.;n%w
2 AN 1T B thallium-201 ofiH 7 Y 7 5 > &
DFER % Fig. 4 1R LTz, #IRNES 1 H% oM
OSSR 100% T35 L, DAE
EHLAEWEITE, 5% T20%LEaRBIL,
10 LI TIE S ~10% THoTz. Zhiclkl,

DARLHEITIE, 548%T6%, 105%THLA0%L
BIEZR L. R, O iR 3E{kott
##% Fig. S ITR L7z, EBRILDAZDORNWHIT,

DB EEIZ L TOERD0% S HNTHY, fifi
L ERERIIC AT THER L T, WERIRE—E
DEMER Lz, FRIZOAREH T, ERBET
X, 3HENLLEIZEETICHRS 55, T
X, EHXVIONHETHEL R L.
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Fig. 3 Thallium-201 myocardial scintiphotogram in a case with myocardial infarction

(case B.K.)
-
100
80
60
o——o CHF(+)
40 o——e CHF(-)
20
1 5 10 30 50 min
CHF (—) CHF (+)
Cardiac index (//min/m2) 4.09 1.49
Stroke index (m//min/beat) 48.7 18.4
Mean transit time (sec) 19.2 47.7

Fig. 4 Blood clearance of thallium-201 in the patients
with or without congestive heart failure.

UEnz &b, DAREDORWEFIZEN T,
thallium-201 $¢5.4% 5 ~505 DXL - fifi « FF -
B ORI T BB RRERT, MFT—ETDH
S0, DAZFlicBW TR, mHhr7 Y752
PBHET BT, i TORKRERIRE (7.
PE->T, DFMKEENEICE, Sy 27590 F
LTI ERERREmAEL, i, O OB G
X303 LA OFRIGSE Y Th - 7.

2. DHpmEORE

L5 f1 i & MBF/CO (%), MBF (ml/min/m2) ¢
WHE% Table 1 |25R LTz, *HR# 11 4] T,
MBF/CO (%) iX 3.49+0.45%, MBF % 100.4+
12.7 m//min/m2 CH - 7z. OFFFEIER, BOER
BXUXBEIZEIT 5 MBF/CO (%) o#ks

17 % 8 5 (1980)

cpm/ matrix

Heart

Mediastinum

2 & 6 8 10 30 SOmin

Lung

[ Mediastinum \

2 4 6 8 10 30 SOmin

Fig. 5 Comparison of thallium-201 activities in the
organs in the cases of normal control and
congestive heart failure.

Fig. 6 1257 L7z, HREETIT 2.94~4.17% 1240
L, F#133.494+0.45% Th oo, OFFEHET
13 1.79~3.68% 12/ L, Figid 2.84+0.47% T
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Table 1 Myocardial Blood Flow/Cardiac Output ratio
(MBF/CO), Cardiac Index (CI) and Myo-
cardial Blood Flow (MBF) in all cases.

MBF/CO CI MBF
(%) (//min/m?)  (m//min/m?)
Myocardial infarction
1. N.K. 1.79 4.20 75:2
2. S.S. 1.97 2.23 43.9
3. H.T. 2.27 3.71 84.2
4. T.H. 2.47 3.94 97.3
S; Y.S. 2.51 2.63 66.0
6. J.N. 252 4.48 112.9
T T.T. 2.56 3.66 93.7
8. N.K. 2.57 4.26 109.5
9. H.N. 2.60 3.67 95.4
10. T.F. 2.62 2.78 72.8
11. S.K. 2.67 1.72 45.9
12. K.F. 2.70 2.92 78.8
13. M.S. 2.72 1.66 45.2
14. B.K. 2.86 1.50 429
15. I.T. 2.86 272 77.8
16. E.O. 3.02 2.49 75.2
17. W.N. 3.04 3.14 95.5
18. T.W. 3.15 2.87 90.4
19. K.K. 3.24 3.32 107.6
20. S.T. 3.28 2.09 68.6
21. H.M. 3.29 2.85 93.8
22, K.E. 3.29 2.21 72.7
23. R.K. 3.51 3.31 116.2
24. S.K. 3.61 2.38 85.9
25, K.F. 3.68 1.76 64.8
26. A.S. 2.00
27. K.K. 2.39
28. M.A. 2.47
29. H.Y. 2.97
30. R.M. 3.02
31. Y K. 3.06
32. T.Y. 3.10
33. M.K. 3.34
34. N.S. 3.51

Angina pectoris

1. K.S. 2.36 2.73 64.4
2. T.S. 2.57 3.45 88.7
3. A.T. 2.75 3.49 96.0
4. S.S. 2.86 2.04 58.3
5, Y K. 2.92 3.48 101.6
6. M.W. 3.01 2.05 61.7
7. S.S. 3.23 2.94 95.0
8. T.S. 3.35 2.73 68.0
9. T.L 3.52 2.02 71.1

10. M.A. 3.74 1.82 68.1

11. K.S. 2.70

12. Y K. 2.80

13. K.S. 3.13

Control group

11 cases 3.49+045 296+0.21 100.4+£12.7

MBF/CO(%)
40 e
. e ®
- °
. * .
(] | .
30 & s o
- §
@
‘ .
.
L ]
20 3
L
- p<Qot —
P<002 =1

NORMAL INFARCTION  ANGINA
Fig. 6 MBF/CO (%) in normal control, myocardial
infarction and angina pectoris.

boto. ERL, 2, 2603 FlIF2.0%LUTF TH-
7258, iz, FEM 23, 24, 25, 34 0 4 ik 3.5%
PLETH o1z, BOERE TIX 2.36~3.74% (254
L, ¥#9123.004£0.37% THo7c. OAFFEERL
WERE L ORICIIEREI A ORI 5723,
SRR L ORICIE, BOBD1%BIV2%LT
DfERBTHEENRA LN, B3 AR
thallium-201 > v F 5 5 7 4 —% TR WE LW
HEI6HIIz >\ T, RiEREOME CPK, GOT,
LDH {# £ MBF/CO (%) & #k#kL, Fig. 7iZR
L7-. MiEEEF#EED LA & MBF/CO (%) & DfH
CREBEEZIALDRAE» ST

EFEMRFE X VRE L 2bEHE T Table 12
RLT2E 91, *PHREE Tid 2.63~3.31 //min/m?{Z
L, i 2.96+0.21 //min/m? Tdh -7z,
25FNCAT IR - T O BE ZERE T3 1.50~4.48 IZ 4347
L, EOHHBEOFINREN S TeB3, ERL 4,6,
8 ® X iz 3.9 l/min/m2 LA EDFIG A Hhiz. K
DIE10H T, 1.82~3.49 14/ L, %4, 6,
9, 1I0TIHEETH -7z,

PLEDZ L2, MBF/CO (%) $32.5%LAF T
»H-TY, Cardiac index 23 4.0 //min/m? LL ED
EFLHY, Wiz, MBF/CO (%) 2% 3.5% Lk
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CPK GOT LDH

MBF/CO (%)
N w

-

<300 2300KU.

Fig. 7 Comparison of MBF/CO (%) and CPK, GOT
or LDH values in the cases with myocardial
infarction within 3 months after onset.

<200  2200mU/ml <1500 21500WrU.

TH->Th, 2.5/min/m? LIF ORI S HH 5
T ehh, DFMREOFMICE, ORI
FTELHMFTRD A=t b EHZDIZTTERL,

DHFHEZOLOLER TS, LHfEL LT

O MBF 2 532068 RH 2 LE X T,

% Z T, MBF/CO (%) iz Cardiac index (//min/
m?) % U COM MR MBF (m//min/m?) %3k
O, SHREEI0H, OFFEIE25H], PalGE10F D
#H45FlofEFR % Table 1 B XU Fig. 8 |Z/R L7z,
SHABEETIX 85.8~122.3 (243 Ai L, #513100.4+
12.7 ml/min/m? Cd -7z, [MHHIZERE Tl342.9~
116.2 1244 L, ¥ 80.5+21.1 m//min/m? <
% -7z. MBF 2340~45 L (EfEDOEF 2, 11, 13,
1413, WFh LA EER LGS 5ERNTH
-7, Mg, fEF4, 6, 7, 8, 9B\ TIE,
MBF/CO (%) i% 2.47~2.60% & {&fE7=43, MBF
13 93.7~1129 L EEE R L, 204 I Tid g
By /NS otz PLOERTIE 58.3~101.6 (24>
L, F¥E 77.3 £ 15.4 mi/min/m? & - 7273,
MBF 70 m//min/m? PLF O{EfE#RE L 85 m//min/
m? DL EDIEFERIC .

MBF 1, MBF/CO (%) D#EE L Rk OHHE
ERLWER L OMICERZEI R o728, #%
FETORRMETR L. B L OICiZB0RB
D 1.0% UTFOERIBTEEERD -T2, £z,
AR U 7236 4E 3 2> A AN DO HEZEFIZ oW T,
MEREHEE L Ok 35 L, Fig.9nXHic
CPK 200 mU/m! PA EDOFIZEBNT, AEICOH
MujiE& MBF o a34 6h, GOT, LDH &l

17% 8 £ (1980)

MBF (m//min/m2)

120/ .
. .
° .
°
.
0
100 .
2 g -
) - .
- :
801 A'd
-
- L]
. o
H .
60f .
¢
40
—p<001—!
P<0Q01

NORMAL INFARCTION  ANGINA

Fig. 8 Myocardial blood flow in normal control,
myocardial infarction and angina pectoris.

CPK GOT LDH
rP<0011
100

3 | h

< 75

E

Es0

w

o

s 25

<200 2200mU/ml <300 2300KU. <1500 21500Wr.U.

Fig. 9 Comparison of Myocardial blood flow and
CPK, GOT or LDH values in the cases with
myocaridal infarction within 3 months after
onset.

BICTLREOHERA D - 7z,

PEX Y, OFEESCHOER T, EFFlC
L, MBF/CO (%) 3 £ UF MBF (m//min/m?2) 23
BEICEKMBELZR L. &1, EEL LTHE
L 720 i & MBF (ml/min/m?) o555, CPK
BET, HEROKRZOHEEEFIZBNT,
X VDM OBD & R I2D T, BRI
FEFITIZ, MBF (LU FIIA O R E & & R+
5ZL&RLTz.
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V. & %

thallium-201 19704z Kawana 5D 23, # Y
v L L EMERNTERIL Tw B LR, 19741
X Lebowitz 523 23  TEA R OLHY v F 7
FLEREBELTESE, ERShD X OTk
—7z. thallium-201 3 8K,8Rb 2 ¥ X 0 4, [
i ~DRHEERE DS <P, X#H (80 KeV), 7 #
(167 KeV) Oz 3 AF—HIEL, B T3RERH]
LI R W Z LD, FRLIE, EiftEOR S
WWIELFIAERTE RSO, Ll, EROFE
T, OREZE T B ML ER AL O E RIS
FEIZ BT B EBARBIHORERICLE EE5Lon
%<, BERMICTHMT S LBRELE - TE k.
—oF, HIZEHLOK X X (infarct size) & JIET
5F51:T, 19774 Wackers HOPD#EHRDH Y,
EHDY LHELTE . b H—2oR O mikE
(MBF/CO) # g+ 55T, AHOHD o@miEn
»Y, FHEOL LSRR EMA .

1. {EFEEHAIC & 3 thallium-201 (D #EEEAYZE{E
thallium-201 (%, Dfi~ZRI KW ZEND
Lebiz, MmFEALEFICERLY, YK BLU
SIRb L Hfr LT, Ofi~0 i rEERE» & <,
JE~OERPMEND LW IR E LT 5.
HOOEFFICE T 3 EREHIIC X 28T,
A e TR TIE, FIRNE S EREE VO
HEEETRTY, 3ok viEE—@, LAY, -
BlZBnTh, BEEEZI VML S 4%1 61
F—E Lo, 10~30531% DHE RESEFRIT R -
FF « 0>« ONET, 2510, ARG R
L—E L, Mo Strauss HY D= 2 DEERER
LREEOEmESR L. P2 Y7 5 v RIiTon
T, #E | HHoEEZ 100% L3558, SHE
12139 TIZ26% & 72 9, Bradley-Moore 53 L [F]
BofERThH-72. LhL, OAREFIZSWTII,
EFFIZEL, P27y 75 2HNBEL, fifio
MURREERE D £ <, 300 E THRD M HW 2. A
v 7 77 v v R EOHEeE ORRIZIE, %
BERIC X 2 LW ORI L 2525, MRS
DHEREE, 3HLUBOLITRITIZRPEL, T

EFATLTERIT 20T, BEORFKEFATS
Zlizky, DARESFNZEW T L EGAFT SR EE
Liroie.

2. EAMKERISOWT

2K % %Rb 7z E ARG %, OHAEED
KIFMFS I, KREBBICEREShDS W)
Z L1X, Sapirstein!? [z X V#EERN, 1 VT4
F—%+757vax—varORELLTLH
MFERE IR S AT E . BEMITE, 2K,
86Rb 77 E RPN AW B39, Z 1% thallium-
201 DERICE YD, FEEEEAIO ML R DRI
ENRTED X)L -T-.

EFOORETIE, EEFTOMNMLE MBF/
CO (%) 1 3.49+£0.45% Tholz. AH BT,
4.04+0.5% LELTRD, OOBEEZRT,
ZHTRHEI AR LRV TOWEL, OHHE
BMOBREICEZEEDLMKRL TS LBbhlk.
84Rb |z X Y K7z Knoebel 519 o ki T,
MBF/CO (%) 1% 5.2+1.6%, MBF |X 269+61ml/
min, Mymin 510 o [k » 5k Tix, MBF &
380+ 81 m//min k thallium-201 iz X A28 L v 4
EEZ R L. ZHIIEEIC X SRERHEOEN
BEZ BN, £z, FHH 513083 (cardiac index)
#% U C MBF # m//min/m? L L T:RHDTWBZ
EVLEEOER L Ebhi.

DML MBF/CO (%) iX, FHOHY Ik 3
&, EXEP L EMECRE L DT, #HT
RRETFT LA, FEEIRWE LIZDIZHL,
EHOORERT, OFHEE, PLERICTREEIR
KfEZ R LT,

DRI OV T, ODFEZE CIHEEDO 5
£h o725, HiziE 4.0 /min/m?2 DL EOBEEE] b
Hbilz. MBF/CO (%) &pHiEOHER L
TH5B L, MBF/CO (%) MMEMEFITHOHEE
AEEDZ LD Y, LH~OEMTEDEIE D
BLTYH, DAMEDOEMZE Y, BAELT,
—EDOLDFMFAEZRFEL T 2HALHDZ L
DRI S Tz,

# 7 ¢, MBF/CO (9%) x Cardiac index # MBF
(m//min/m?) L LTk 3 L, MBF/CO (%) LA
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RSO, POERLE OMICEFEEZERIADL
Nl oTedd, EEFEORETRIARICKER
RLU7TZ. ZHUZanR L7z Knoebel 519, Mymin
DIODTER B & Lt O R B 7 0 FlsfE R & —3
Uiz, &7z, OFFEEMICT, MERREL 0L
%+ 5 &, CPK &ffif# T MBF (m//min/m?) »
ETFT2RH5H, MBF/CO (%) LIZRRIMEEE
Lol

DY vF S5 74—, FEBMMREDD
2, REELTAR) ZENTE, DHEEROL
MY, Fie, TORBEBETDIILENTES.
EHIT, OFMREEORE 22 512i%, BN
PZEOR TR, WED X 9 75 cold area % i
RICESWFITY, OFLTEE EERMICHE
FTHzZLicky, BtEEEOBREREOHES
DFEEEOUEREL L THIALY 5 LEHRL
it
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3.494+0.45%, M AEZERE T 2.8420.47%, PME
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BRI HRAH BN, MBF/CO (%) &b i MBF
(m//min/m?) OFH, LHMFEOBVEEE X<
sk L7z,
FRIOEEIZ 17 - 18[E BAKEZEREITHN
THEERL.
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Summary

Clinical Studies on the Thallium-201 Myocardial Scintiphotography
in the patients with Ischemic Heart Diseases: Studies in Organ
Distribution of Thallium-201 and in the Measurement of
Myocardial Blood Flow

Kenji OwWADA, Yasunori TSUKAHARA, Hiromitsu ABE, Kazuo ONo,
Susumu EBITANI, Shuichii MURoOI, Shin MATSUDA, Kiyohiro IKEDA,
Kazuo MacHI, Tatsumi UcHIDA, Toshiyuki KipA* and
Shigeo KARIYONE

First Department of Internal Medicine and * Department of Radiology,
Fukushima Medical College, Fukushima

Thallium-201 (201TI) myocardial scintiphoto-
graphy was performed in 34 patients with myo-
cardial infarction and 13 with angina pectoris.
‘Changing pattern of 201T] activity in various organs
observed. Myocardial blood flow was calculated
from the relation of these activities.

The body surface radioactivity of 201T1 decreased
rapidly in initial phase, it gradually slowed down
then reached to plateau on the heart and the lungs,
while it increased gradually on the liver and
kidneys. In patients with congestive heart failure,
blood clearance of 201T] was delayed and radio-
activity on the lung area was increased compared
with normal case.

MBF/CO (%) ratio was calculated by the follow-
ing way. Soon after the injection of 201TI, serial
images including whole chest were taken one frame
in each one second during 30 seconds. Total in-
jected dose was calculated from the maximum
radioactivity in the frame. Myocardial uptake was
calculated by the anterior view subtracting the
mediastinal activity as the background at 5 minutes
after the injection. MBF/CO (9%,) ratio was calcu-

lated as the myocardial uptake divided by the
activity of total injected dose. Its mean value were
3.494-0.45% in normals, 2.84+0.47% in myo-
cardial infarction and 3.00+0.37% in angina
pectoris, respectively, which showed significant low
values in the latter two groups.

The cardiac output was measured by dye dilu-
tion method, then myocardial blood flow (MBF)
was calculated by the following fomula;

MBF (m//min/m2)=MBF/CO (%)X Cardiac
index (CI). The mean value of MBF was 100.4+
12.7 ml//min/m? in normals, 80.5421.1 in myo-
cardial infarction and 77.3+15.4 in angina
pectoris, respectively, showing also significant low
values in the latter two groups. Especially, MBF
was most significant low in the groups of myo-
cardial infarction with high serum CPK values.

It is concluded that MBF (m//min/m?) value is
more useful than MBF/CO (%) ratio for the
expression of coronary blood flow.

Key words: myocardial blood flow, thallium-
201 scintigraphy, ischemic heart disease, body sur-
face radioactivity
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