(R =)

1263

T DB ERRAEOF LW A L LT
O/ EEdEEE (H/S) otks

are AE

iy E—
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EE 20T1.0F uptake index HIHDFH LW kL LT, AZEES 2T] Hizxt+ % uptake index T
»2 HIS ko BEHERA, O/FF (H/L), O/Fi (H/P), /258 (H/T) 0% uptake index BLUR ¥ %
v2a7, EF LR L7z, H/S iR 2T ERZ BT 2 BRI TEZE TOBBHME L Y, 120ES
SHOfiAY 777y FBRER, FREEELIC X VRkdie.

H/S iXIE% (5.95+1.75 (S.D.), FEEmtti-ER (4.79+1.84 (S.D.) TLAHHEE 3.47+1.18(S.D.) kb
BEICEBETH o7, (p<0.1). H/S i3 H/P, EF LIENH%Z, =7 LAOHEZRY, & IHEEH
TRV BEWHEE (FhZh r=0.71, 091, —0.95, p<0.02, <0.01, <0.01) 23&>h=»5, H/L, HT Lix
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TRLFHEEY v F 7774 — (ECTP 28Ik
HEERMFHESTOATVS. L2L, 2hbok
ETROLFLEDMBFEIZ >N TIRFMETE L.
DA 0 MR O FHliE: & LT 20T Lff up-
take index DPEVBHFHLEE X BN B, 0TI
uptake index & L Cid52RICxT 5 00E%
HE-®, D/ Av s 7T v RHY, BF/ALER
K10 SRESR TS, 20T Qi s ik
MAREWZ L XY, 4EH, EEBBE 0TI &iC

* GRKFEF IR
2441 5648 6 A30H
RARZA 648 7 3
BURIESKZE © RRAEAT 13-1 (@ 920)
STRFEF I
B oK A&

%t 3 3 D24 uptake index & LT H/S [k
BH%2FEV, fhio uptake index L L, Z0
EREmALL.

II. % &

H/S WORIEICIRET A VX —EHRE= Y 2
—x % EE LI KBF Y v F 7 2 5 (GCA-401)
B UHKEST — 7 MUEEE (DAP-5000N) #
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BEEMS2HE, SOMOT—FE< M) I RE
— FCEEBICTIE L. EZ2EBL Uy
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FHEF IC B ORI (ROD 2 E L, BDIDDRFH
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LELWVEHICRER, T00%EA~Ay 75T
vELLTEETAC LY B#EL, 2= net TAC
PUER Lz, Z DA net TAC O FITERICHEEK
BEEGERL 24T, E—2 X ) DBOBR T OEH
S) Rz, LFHOERE (H) i3£%E net TAC
B—EME L 7z o TR B TOMBOBE L Lic.
TOWEDNPHOBEHARL LTHSKEERD
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(Fig. 1).

ftho> uptake index & L T.0/fFE (H/L) 0/fifit
H/P) z zh ThFEZE, B X UETHE O ROI
LR, 2BRERICHTIERBLLT, A
HOODFEIZPE, F—7—% L) H/T &k
7. PTI2F% % 2a7B3EELOFEKIRT,
5 G ORBEAHEIEIC & Y RD LD, EEER
H=R (EF) 0HIEIX 2Tl 2 % v L RA—H, %7
X% ? 3 BLAAIZ in vivo &3 9°mTc FRimER Iz &
BZINFT— b T =g A—=VETIT o0z,

SERIIBRIBIELHEZE (OMD) 12 f, FEfedute
DFE (HD) 8 f, 3B (NHD) 3 FloE 23
HlCHs. OMIFHIZ 27 20 DL L 2.0 KD
BT/ Tk L.

Im. &% &8

1) HKBHEFIDE uptake index DRFLE
KRBFICBIF 5 H/S, HL, H/P, 227, EF
D4yfi % Fig. 2 1R+, MPAMNIZ OMI BT

¥% ENFONEMTIAL CURVE FITTING %%
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18 % 9 53 (1981)

27 20 L EDFIZRLTWS.

H/S i3 OMI B2k T 3.47+£1.18 (S.D.) & HD
(4.79+1.84 (S.D.)), NHD (5.95+1.75 (S.D.)) iz
HUEWY (p<0.1). :iczx=a7 20 UEofT
X H/S 13 2.46+0.45S.D.) LY, 237 2.0k
> OMI ¥ (4.200.73(S.D.)), HD, NHD £ L
HEOENH BRI (p<0.05). Z =27 20KED
OMI #Tix HD, NHD # X » (KB Z R Em S
Hohieh, HEEDETIIIR, -7 (Table 1).

H/L % %2k L LT OMI, HD, NHD #
DIEICHELZ RS EA A bN, 227 20 L E
» OMI #T H/L X 0.954+0.25 (S.D.) & & L &
W, EHOBERYBPRELVTRLEEDOET
X hhoiz.

H/P T3 H/S L @EkOBHA» A bh, OMIE
2EBEY, 227 2.0 L Lo OMI g7 HD#
LEEDETH oz (p<0.05) 25, NHD BTt
ERESVPRLKBEREPELIE X o1z,

EF 322720l ko OMI T, =27

I
15 2b 30 4b 50 €b 70 sb sh 16b 115 125135 140

Fig. 1 Selection of ROI over left ventricle (LV) and lung background (BG), and calcula-
tion of H/S ratio from net time activity curve of LV. H/S ratio is semiautomatically
calculated after input of fitting points by cursor.
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Fig. 2 Distribution of each 201T] uptake index, scan score and ejection fraction (EF)
according to the patient group. Circle: patients with score=2.0, MI: old myo-
cardial infarction, HD: nonischemic heart diseases, NHD: without heart diseases
and NS: not significant difference.

Table 1 Mean (X) and standard deviation (S.D.) of Table 2 Correlation coefficients and p values between
each index according to patient group. MI: indices.
old myocardial infarction, HD: nonischemic a) Correlation coefficient between indices
heart diseases, NHD: without heart diseases, All patients (n—20)

H/L: heart/liver ratio, H/P: heart/lung ratio

and EF: ejection fraction by gated blood pool H/S 0.25 0.66 0.63 —0.74
study. 0.10 H/L 0.45 0.18 —0.22
0.71 0.09 H/P 0.62 —0.73
Index ~ MI@=12) HD@=8) NHD (n=3) 091 022 0.81 EF —0.97
o - ~ —0.95 —0.18 —0.83 —098  SCORE
H/S 3.47+1.18 4.79+1.84 5.95+1.75 e prer—
Sc=2.0  2.464+0.45 nfarction patients (n=11)
Sc<2.0 4.20+0.73 b) P values between indices
H/L 1.014+0.28 1.094+0.25 1.16+0.64 All patients (n=20)
Sc=2.0 0.95+0.25 H/S NS <0.01 <0.01 <0.01
Sc<2.0 1.07+0.34 NS H/L NS NS NS
H/P 1.494+0.36 1984044 2.104+0.76 <0.02 NS H/P <0.02 <0.01
Sc=2.0 1.20+0.21 <0.01 NS <0.01 EF <0.01
Sc<2.0 1.73+£0.25 <0.01 NS <0.01 <0.01 SCORE
EF 39.4419.9 49.0+5.4 Infarction patients (n=11)
Scz2.0 21.8£14.7 NS: not significant.
Sc<2.0 54.0+4.5
Sc=2.0(n=>5), S¢<2.0 (n=7) 2) % uptake index [ (DFARY

£ index IDFEBRE L 20EEHEORNESR
2.0 k@D OMI #, HD BICHREEICIEER % Table 2 [ZT;R$. 24 (Table 2, A L) B T
5% L7z (Table 1). OMI ## (Table 2, ZT#f) 2B\ T, H/Lidfho &
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Fig. 3 Correlation of H/S and H/L ratio. Circle: old
myocardial infarction with score=2.0, dot: old
myocardial infarction with score <2.0, square:
nonischemic and without heart diseases. These
symbols are same on Fig. 3-6.
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Fig. 4 Correlation of H/S and H/P ratio.

OIgE L LEEBEOHEIR A b -7z (Fig. 3).
H/S ix v $hofEE b H/P (Fig. 4), EF (Fig. 5)
LEDHEEZRL, &a7 (Fig. 6) LizADHEE
27 LI (0<0.02). #HEizVTh i OMIBTH
{, LLITEF, za7 L HSizzhZEh r=091,
—095 LRIFTHoM. 2aT7LEFRZhbHD

18 % 9 £ (1981)
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EF
Fig. 5 Correlation of H/S and ejection fraction (EF).

PeRbECHEEER L.
BHOLODOFEIHE-> THEMB L2 H/T & H/S
LB 16 FlIcBVTr=003 Lt 2L HFED
HBIA SR ok (Fig. 7). = 0 AOER
#Hix H/T=0.018 H/S+2.7 ¥ H/S 0 Lz L
THTRIEEAEEDLLRWHRANA LN,

Iv. £ %

D24k D 201T] uptake index & L TiIfEkR#y
54 0T] izt 5 D EREXLAVLHhTY
. AHOLOIE 1 BFERMRICBT Vv FH 24
SEHRBOREY Y b EREREL LTH/T:
B L, MBF/CO LigigR&ELLTWS. La
L, EBEICZX OTI £ 5 BERSMEEE L
BERICERET 2729, HT 34 LLOHEE
23T 50 M ORE L i3 7x & 7z v (Fig. 8).
FTRbBLTO Tl FE HIE LB EEL
THILENRDD. ZDZ LMY - M TN
200T] BRI A bR B K121, 2 EHFIT
L TR R ORI EEY Y O R 3L H O
12 P EITET B3R 906 XS h3.

EE LT OHHEICH T 3 L TR OIEE &
LT, BT EREBA T2, EEEB
BT 2 L EREROEZE L LT H/S ZHn
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Fig. 6 Correlation of H/S and 201Tl scan score (score).

H/T

r=0.03 (n = 16)
Y = 0.018X + 2.7

0 "

5 H/S

Fig. 7 Correlation of H/S and H/T ratio. H/T is cal-
culated by Ishii’s method.

BZLEEX. Thbb, MivssS5y LK
FHIE % D 7= F R AU FE AR (net TAC) D &'—
7 FHEDRER T 21Tl D2 & (qo) AERICA-T
WBERET B L, =D net TAC OFFTEH DI
BEEGRLUTAERIZI 1T 3 20Tl o residue func-
tion R(1)) 19 LEX5Z LT & 5 (Fig. 8). £
FIZR T 2 FHERRE €)1

I-L H

'S
MBF/CO = _S_(_LH'IC_E dt
—
I= = —* #H/T
¢ “ver
; ; = [R(t)dt
- iggt)dt “ 5
9% 9
T L
S = qo-t
] H/S = H/ay.E

(q(t)

Fig. 8 Theoretical considerations of H/S ratio. Myo-
cardial blood flow must be evaluated after
correction of lung uptake of 201TIl. I: input
dose, L: lung uptake, H: myocardial uptake
and MBF: myocardial blood flow.

E=S:R(t)dt=<5:q(t)dt) /a0=S/a0
S=qo-t

ks, ZZTq) I TITHEEREYCGERI L
ERERDBETHY, Six ©—7 LIEDOIELEh#R
TOEME TH 5. ERICIZZOfi#ITELR7s re-
sidue function Tix 7z {, EEEETICRBIT BT
PlThsd, SiZ qo-t OFLETH 5. UL
X VOIS T RS 77 F—IZE L
MRTOERS HZ LHERELT5L,

H/S=H/(qo-t)=(H/qo)/t
L3, vibb H/S ZEZFRBE Tl Eicxt
TAHUHERRICHA L, EETOLLEBRH
ICREBT 5.

SEIDFERTH/S B EF & X < HELHEE
ELTSALHERICEEBINIARDITONS
25, FRFIZEFET T OFOERELETFTLTY
ZzLEZ BN S. HS L HP ofEE b @ik
OMHEDETIZE Y S B X U P A§E/m»+4
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MENHB. Frost 503 =, FiORRHKEEE
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bha. Lal, FELELHFETCHEZREL
TEY, TOHAELLHEOMEIRELEZEZLD
ha.

18 % 9 & (1981)

V. $# &%

fiti 2 THER DB % Brb U720 fF 20Tl uptake
index & LT, ZEERHEMMAEHRIY H/S ko
HH#%1T o7z,

H/S [ZIEH B T5.95+£1.75(S.D.), 3Eain itk 0o
BEET47941.84S.D.) THY, HHERD 3.47+
L18(S.D) LHEEDEN A b iz (p<0.1). k<
K237 DOREEEHTHEL ONEERRE T
»ofz. HS1ZH/P,EF, a7 AEDOHEN
Ao, EIHEERTHEVWHEEEZRLEZ (Fh
Zh r=0.71, 0.91, —0.95).

H/S 3 r3gmimrsfs, ORI EI L DiE
TdH 505, ffi O THERE R TE, LR
FEIE L LCHETA A 7 201T1 05 uptake index
Th5.

x #
D) 520K, 28 B, PiEE—, fb:OTLOfH R
* v v OREHHIEICET 2 RE— S ki k

UERFRIIRIGIC B 1T 2 IBALHE & 2 2 Tz 2V T,
Lo 13: 251-258, 1981

2) Lenaers A, Block P, Thiel E, et al: Segmental
analysis of TI-201 stress myocardial scintigraphy.
J Nucl Med 18: 509-516, 1977

3) Meade RC, Bamrah VS, Horgan JD, et al: Quan-
titative methods in the evaluation of Thallium-201
myocardial perfusion images. J Nucl Med 19:
1175-1178, 1978

4) Burow RD, Pond M, Schafer AW, et al: ““Circum-
ferential profiles” a new method for computer
analysis of Thallium-201 myocardial perfusion
images. J Nucl Med 20: 771-777, 1979

5) £HB B, AIEKS, wEES, 201 E ks Y
7 W X BTG BESE 17: 1241-1247, 1980

6) AH E, MR CRA®mEE i OTI.OHY
VFIT T 4 —BIOMELFARREIZOWT. B
E% 13: 787-797, 1976

T kRERE, BH B BEEE f O0TLOHRE
BRRREIC X 3 0HMFEOF M. ZESE 17: 1211-
1220, 1980

8) REFRE, FERBA, FR E:0FAFrrvi
D fmbtE. EREKRRARR 8: 627-633, 1978

9) RIAME, A, B 18 : Thallium-201 &%
DFY v F ST 74— kB RROREEEE
fli—1 1z BRI OW T, OiE 130 241-248,
1981

Presented by Medical*Online



200T] DFERBREDOH LVWRAL L LToLH/EERBERE (H/S) hokkst 1269

10) S3iAE, HUBE—, FUBREA, fh: 200TL.LS R
¥y BT AFILERE ORI KE¥ 16:
1223, 1979

11) HRAE, £H B, FBEE— i SHmE 0Tl
DA% ¥ VIZRBIT B RIBOHBEER L X 2 7{kic
DN, BES 17: 1125, 1980

12) BAGE | £HAB X O REEAIRE SR 20T 045 R
F y 2RI BEGEDEICET B, &RKFEF
LESE 88: 498-521, 1979

13) ERRR, XAz, ILATE. T
VFTT T 4 -t BT HEEOER. BEE 18:
159-166, 1981

1DFSBRAGE, FIERA, ABK— KEHT <o 2
1L LB VTR S ¥ LI BT B gL B

H Bt SR 4E 7K o t2 3. Radioisotopes 25: 794-799,
1976

15) Bassingthwaighte JB, Holloway A Jr: Estimation
of blood flow with radioactive tracers. Sem Nucl
Med 6: 141-161, 1976

16) Strauss HW, Harrison K, and Pitt B: Thallium-201:
Non-invasive determination of the regional distribu-
tion of cardiac output. J Nucl Med 18: 1167-1170,
1977

17) Frost JJ, Links JM, Douglass KH, et al: In vivo
quantitation of myocardial uptake of TI-201 in
man. Proceedings of the 27th annual meeting p. 67,
Detroit, 1980, in J Nucl Med 21 (6): 1980

Summary

H/S Ratio as a New Index for Myocardial 201T1 Uptake

Hisashi BuNKO, Kenichi NAKAJIMA, Norihisa ToNAMI and Kinichi HisapA

Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa, 920 Japan

In order to evaluate myocardial blood flow with
201T], a new myocardial 201T] uptake index “H/S
ratio®’ is proposed. H/S ratio is derived from left
ventricular first pass time activity curve by 1/2
weighted background subtraction and exponential
curve fitting in order to exclude lung uptake of
201T], With this H/S ratio, myocardial uptake of
201T] based upon total dose passing through left
ventricle can be estimated.

H/S ratio is calculated in 12 patients with old
myocardial infarction (OMI), 8 with heart diseases
without ischemia (HD) and 3 noncardiac patients
(NHD). H/S is 5.954+1.75 (S.D.) for NHD, 4.79+
1.84 (S.D.) for HD and 3.47+1.18 (S.D.) for OMI
group. Difference is significant between OMI and
the others (p<0.1). H/S correlates significantly
with heart/lung (H/P) ratio, ejection fraction (EF)

and multiplanar image score (p<<0.01). Especially
in OMI group, these correlations are higher than
in whole patients (r=0.71, 0.91 and —0.95, re-
spectively, p<<0.01). No correlation is seen between
H/S and heart/total injected dose ratio, H/T)
derived from Ishii‘s method (r=0.03, p=NS).

Theoretically, H/S is characterized by myocardial
uptake of 201T] divided by the product of total dose
passing through the left ventricle and mean transit
time of the left ventricle [H/(qo-t)]. Results of this
study support this theoretical consideration. H/S is
simple and useful myocardial 201TI] uptake index
rather than H/T, because of excluding useless lung
uptake of 201T],

Key words: 201T1, uptake index, H/S ratio, ische-
mic heart disease.
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