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1. EBAET, TR 20T DHA A =Dy
) 42—V

EREENRS LR — N3y A —2EEDOHST
AT 4 afkfly > F % 2 5 (GAMMA VIEW-H ;
BEREFE IS em) LA > 54 > DRl F— 2 L
B (HARP) # vy, 200T1 2 mCi #Eic X 5.0
A A= Ve fifTLic. 4 2= v 73 IER,
ERIFMLAS B, EflEm o3 H Ly vey b
250k # 7 v R T, A/DZEHO DB, 64X
4= L) v 7 2ADTF 4 P NVEHE LTIEE L.

YEBERT A A — ¥ v 713 CAG JifTig 1 » HLL
PICHIAT L7z, RN H &3 % 1k (B EETAl
B3AFTE Y FI) L, BERE LI 2 —4 2 Fn
TIWEAL symptom-limited fz KRB AT % 1T - 72.
AP 1o LI LEREMELZE=%—1LT
AfiE% 150kpm X Y ERSAL, 340 Z & ic 150
kpm FoE U CHLE, MEREEE v T
IR, LERE 2mm PLE STET ofifhna3
R U 72Be i T 20T 2 8E L, 1 rREEART
TG LI2t%, Ik L7, RS 2 —P 0 3,
WEAMA 2 — ¥ v 7 o 1 B A—R st
TTHAT L7z, A 2= v J AR ART O %
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& 0TI Fdtk 104y, T 1S & Lz,

2) F—ruHE
EBATRE, TR 5T~ o 201T] 4
e ERMICTMT 5720, SN IERGD
F4 A NAAEGRE S EICUT GO LY (v) £ETO
F—Z B E AT ol %P~ 20TI B0 51
W IER DERIC K 5 2 LRfi%F o 201T] fkbHRETE
HolbX VFHMEL 72.

) 2"a—=vr”r7

TEE AR (Ex), LHEF (R) 4 2 —Yico0n
TIOEERSTR L=V S &fTo 1.

(i) Ex, R A 2 — T OABEIL

Ex, R A 2 — ¥ 0L LA IEREC [RALE IS
KB5X), M4 2=V 75y ELRCEETRE
HIZFRL, RA 2=V % ETES, BRI
¥, EX f A=V RAA—UDELD L HIME
BIE#1T o7z,

(i) DfF, FEFRPFTBLEIR (ROD) OFRE
72 EFHBFIC 38\ T 20T 4R oo e L BT 7 0L
LIRS T SX5 B o ROI 250E
L7z (Fig. 1). ROI o7 (i) »EHFAIRIC X
DEx, R i # —¥ THE—FIZIIEL TV 5.
(iv) 20'T1 flSFHERE B o RFAMh

DFHH S A0 9 b K# v b RO 0k E

lung 2°'TI uptake index =

left upper lung (ROl counts

maximal myocardial ROl> counts

anterior view

Fig. 1 Calculation of lung 201T] uptake index.
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i ROL i+ 5 # 7o bbb, 200TI flSF 4574
(lung 201T] uptake index (LUI)) #EHL7-. &
FiRE > DIEBARTRE~ DL 20'T] JhEFAEREEE
A2 (9% change of lung 201TI uptake index (%
ALUD) 7 & 5 L 72.

(V) DFHEZEY A X O
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», BRIBMECAIZE 1261 (5 bHEERUERBE
1) LIEMEOEHIREE 6 61 (5 b 7 1Mk
OV 2 ), AEERAEZ B 25 - 2 1o
19 filic oW T, CAG & R EBhARTLMILAT
BB 2 1T - 72, SEBATA 2 —Y v 7 THRA
L7 ki & 0 EBAT 2 1T L, AR, &K
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A (CO) ZJE L. udk, HARATRTRITA
fii4 2 =2 JW b Rl—& L. DR (CD,
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1 [EHHERE SVD kzhzh CO fEKmfE
THIIEL, SVI iconTix CI 2.0 ClRL T
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3. BRIRERS LUVEEER (LVG)

Sones ¥ % W iZ Judkins #i2 & - T CAG # i
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Iv. & =R

1. FHEP, (DERERGIO 201TI SRR EIL
Witicdesr s, 1EH 36, BRIBMOHEEZE 3 6
THEBIAN, THIEERA 2 —Y 2 70 20T i
BoZe LIS, DAL 201 T] ERHRRHERS
(Et54SD) ##igi Lz (Fig. 2). AfRICH TS
ERBEOLMEEAL # 7 > Mid 200T1 #%E% 105
TE— /7 IELZOBRY LN ET 2R LD,
BEEEREIC B W TIFFE2 0LV 300% % TIEE
—EDEER L. FiEF S v M3 2REL biks:
LTET&2mRLE.

RSB BB, 2BEE LRI T

cpmy/ pixel At rest
® : Normal
100 'I o : OMI
\[\1\1_1_14;‘1
Myocardium
L—J—-]
50 - \
——
——
Lung
oo 110 210 43l0
min

Fig. 2 Changes in 21Tl activity at myocardial and left upper lung region.

OMI: old myocardial infarction
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ML ORI 515 5 SN ARRS Thallium-201 REEFHERIE 1 .0 7 HEER 2O BIR

WITI FES ABRE THP L TZORIBZIEE—E
Ly, BBV TIELEWESZEDRD ORE
OB BR300 %E THRESED .

R S8 B D A A — DUERERIT AT I B W
TEEFEH 1053 XY 291+£40 F (F¥LSD LATFFE
B, R TIIERER 155 % Y 277146 BB TH
St ZORLEH Y MIEEST F—HHITH

v, —HIBEA T MIPERNRETERLE.

2. 20171 FHEPEETRE

REEA 2 =Y 70 HFHI L 72 20T fifigrde
FHES (LUD R IEREmER (12 47) 0.43+£0.10, &
EIARAZERE (46 f7) 0.484-0.11 LHFHICH K= %
B oo, EHARE LUL iLonWTIRIER
FHAERETIE 03222007 L &bkl e ~ R L
7z (p<<0.01) 25, EEMRFLRETIE 044014 &
T x Bd D o7z,

L7z23> T LUl oZFidk v Afig~0Z L
F(%4LUD (ZIEFEMERE —28+7%, HE#R
RERE 9L LM AEE LA D
(p<0.001).

3. EEAWROMITEAR L 201TI FHEPEETRAE

TET AT MTENERE X T L 72 196 ic -
WT, EER, AT LUI 3 X0 %4LUL L0

%

Change of Lung 20'T|I Uptake Index
°
°

1545

MATENEMRZTIC TRIE L7« PCWP, Cl 33 KUV SVI
DR % #RET L 72 (Table 1).

el LUL L %288 PCWP, CI, SVI & ofiic
A EAEEED R o, —HARR LULIZ
BRATRE CL L o ffIic§i Wi tHRE] (r=—047,
p<0.05) # Wb 7=4%, PCWP, SVI L ofiicEED
BREZBO R o, L LD O AR~
o LUL bR, %4ALULZE KA R PCWP, CI,
SVI L o[z 2 Hh ## r=0.82 (p<0.001), r=
—0.66 (p<0.01), r=—0.47 (p<0.05) DFARH % 52
» 7z (Figs. 3, 4, 5).

4. 20IT] fFpERELLRLEOELEBRE

fiE BE

%ALUL H3 KRAFRE M TENERIE L F & %
HEZBD I L LY, £dHS8Hlic> T
Y%ALUI & EERRAFF, R BRSNS EAE EE o B fR
ZoWTHRAE L.

XGIERIT, BEEHRE LR T HEED
DWW % Group I & L, Z oo %4LUL ©
TG +1SD(—17%) & HKuEL U TREBIRKEZEF
Z R o RE Group 11 (1447), LA_EDFEE Group IIT
(32451) 125 ¥F L 7= (Table 2), SEFHATIMHA A —
Ty SR TH o double product i 3 iz A

n=19
r=0.82 (p<0.001)

1 Il

20

30 40

PCWP(mmHg)
at peak exercise

Fig. 3 Relationship between pulmonary capillary wedge pressure (PCWP) at peak
exercise and % change of lung 201TI] uptake index.
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x 20
] °
'8 n=19
~ 10f r=-0.66 (p<0.01)
<
] .
% [ ° [ ]
= %
13 oo © .
N 1}
o -10 [
5 ° o
- .
S -20 °
v .
g °
2-30 L
o
a0

L 1 I ! 1

(o] 2 4 6 8

CI(1/min/m?2)

at peak exercise

Fig. 4 Relationship between cardiac index (CI) at peak exercise and % change of lung

201T] uptake index.

%
g 20T n=19
3 r=-0.47 (p<0.05)
10}
% .
o ° i
E [ ]
] o *® o
10k [ 1]
g ¢
®
% 20 .
[ ]
g-so - ® e
(3]
R
L 1 1 1 1
o 20 40 60 80

SVI(ml/m?)
at peak exercise

Fig. 5 Relationship between stroke volume index (SVI) at peak exercise and %, change

of lung 201T] uptake index.

BEPED LI 2120, BATE (kpm) 13 Group
L IL IIT o)EIZ{& T L, Group I, Il ficiz A &
EETED (p<0.05). EZARICE Y FOLE B
FRENTHIZVWER S Group ITIZJE LEW
%ALUI %7x L7223, Group III High oFH T
ATz ik L2225l okl Tiz —1+£16%,
—1+139; LEEZFZ DL o7,

ZHIRER X OCHEAHOLFEIX Group IT T
14%, 36% 1z %t L Group I Tix 63%, 72% &
Group 1T 12 ZEIRE, HESIZREmEIRCADIE.
FHEEADE 28 iz VT %ALUI LAHZES A
XDzt r=0.50 (p<0.05) D # X 7=
(Fig. 6). 728 Z D 5 bEFIRER L —HUT 0
RERC BT WS A iF 23+£9%, 19£7%
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LEBELTZ DR o120, %dALUL 3 2+14Y,

—16+14% L BERTHNEEZ T L72(p<0.01).

46 Flic BWTHIE L1872 LVEF 13 %4LUI Lo
iz r=—0.65 (p<0.001) DENFHE # T /=
#% (Fig. 7), %4LUI L% R £ ELR K E
(LVEDP) Oz i3 B E0MENED bk 2 -
e,

V. & 22

==

ARG A 2 — ¥ v 73 —1BEO i o
BHEL LT2oRRESE 1Y, BBRICA
CHAwWLRATWS., ZOAMLHA A —YIiZBn
TAWEINE ~D 200T] EFREHIN 2 3B B ER A
HY, TOREE LTARICE VFERSWIHIA
FE LRk ) i &S MRE M L ), O
BIINEE DI X B AR O R IE RIS
XY 0TI ORRIE~OR Y AHRBHIM L b o
LEahTWw 39, EEHICE T 2EBARREOL
FAHESIMEE & LTk e DIEE o BRI
YRS LT3 23, HELCHEBIRNES T
DUETRRES IR S h Tw B 72w, AR
BIARTORK, 724 5 Frank-Starling #ks o %
iz X DRy PBENHERF S TWS LEX D
M BL16-19 U s LUEMETIRREIR T OB 725
Bl B W TRIEFPICH L, EEATRE .
BICEEEZED 2 WA HTAROFES EH275
L2, ¥7EHARIC L ZRANES LT KE
BHSESLHIEOEHARENTFEICL > TI VI
RPN ETRT I & h 53, AT MATE
HIMZOR v 7 HRE D REE 2 #EE 5 2 EE 2 R
LEZLNS.

AL, ZORANEOMEELE LTk
Y Wb TE 7 LVEDP £ PCWP (£ ) 25
FEBUMAIIERE L L T OEBVARREAIE 201T1 4£5]
DERICOVW TR Z N 7.

1. 200TI fHEPEETRE OO E BAYFED

LS EIOFFE T 20T FHEFERE » 7 > b B
b+ 37w, DHEMEKRD v Moks 2 i

A1 v v b, LUL & 201 R OfRFE L L.

FEEF A 7 v MEZERDIAE NI 20T &L A A —

23 % 11 %5 (1986)

DUERENCIKTE L, 72445 20T &, s
X B AR—2ORE S LFFESICL Y HE
35, AWEICSWTERA L LUIL (3%
17w b EODEAE RS 7o b (EF O 7
vy R) TRLTW S 72, 35 0T #3%
X BEENRIN SN D, EETIANR, ER
TE M KA O OTIC BV T 21T LFFERITA
RRICIE L THINT 3720, AR LUL okl
CRAMNENPRSETCHILENH DN, SRIOA
FIDMEA A=Y v ZizBsnwT Group L 11, IIT o
Rz &7 double product M5 3% % 3w ¥,

3SHHODRICH T2 ARRTIZEFELVES X
BB, LR ->TZ o8BS Dfr vt
Bleo Pk sh, 3 HOBAREREO L
BEASTIRE L e . L LIRARZEIC X B Jfi, O &
S O BEEE I ERIC X v b L, EARKEN
BRI ART S THI LTV ARV, L
72 7% > THATMRE 20T1 FREFAEFR I 3R L L T,
A7 LUL 6 E X 0 LLeis X 0 Al ~o
TR, %4ALUL 2T 22 L mYyThd L
EX5.

A A — DR BHRAR I OEB ST, AR T
ZhZzh 2T EA 10434, 1SHa%ke—EL L
o —HA A —VUUERRIZEIC X 5 %d4LUL o
IR, OB v oo MEEREARE D, AT
B LSRRI A 2 — U v SRS E R E R 220 B
H3BOFTHDELTREILIZE & 5, %4LUL
OLEFNIEEFTET —31% £ v —29%, WHEHT
—2%& V2% Th ol w5 S8 FloAK, K
B A=Y o 7Rz ER 2448 X Y 380
(29140 #b), 223F> X b 373 F) (277146 %)
Th Y, %LUl OLENI4% £TLEEZLNS.
Z O¥efE L S8 UALUI 4di, —41% &Y
A1 0T 5% IR & RN & K, S RIOART
W 201T1 BF SRR O BERE MR T 51 h 2,
DA A=Y Vv TREDOENV—F L LTIT-T
WBFLty b AT NREBICE A AV ERE
Wroxtse L.

2. SERATHOMTEREE 20T [FEERE
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BREICSOW TR ERRERO RS V13 H 3 355
L 9TV b BRI KE LI REBIC
HY, POARTr ba—n, FRKAWELRIL
Th 5O TEREDFERIZIZIFSE LVIREE T ORI
EL LTHBRIEEL EX b5, ARICE 5 LUI
LR, %4LUL i3 RAFH KR PCWP & r=0.82
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Ry P PHREDET LIER TIX, ARFREO.LHA
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201T] FHEFAEREBE SN L 72 2 & 2RI L TV 5,
Minamijil 5i3%# L RIEAFE I & Y it
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BT 3 0TI FHEFERELZRIEL, AfMEES
AR 200 T ] fHEFAERREE L 754 © 7 < AT 20T i
BFAERREE b 2 h T PR ERAE (mPAWP)
Lr=0.80, r=085nM% boZ L R L. K
L ORRE T ATRE 201T1 FFEFERE & mPAWP
LABEOHEEZEDTWS Z L NEHEORME L
B3, ZoBcRiTs5R356H 1350
R KA mPAWP %% 35 mmHg LA E%#RL T
BY, ATWRATATEFRICHENT 3 BEF»SL
(EEh TV LRz 0BEEAD—2 L LTHIT
bhd. SEOBFERSE Lic NYHA DifES
HIEEX Y I FEoEMRIERIC B W T AR
i LUI » PCWP L A<, %4LUI 224
TR OLATEIE D & 0 EE) iR Th 2 L Bbh
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3. 0TI [ ERELTERLEOMELEERE
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%ALUL 3 [F—EBHAF R PCWP LiEWHE
MERL, DRV 7HREREOERELEVES
TLERLED, ZORYMELHER T 520,
%ALUT & HREEERE & ORfFRERA L.

%ALUL NFBEEP%E L FEE B 72\ Group
1 oFHfE+1 SD (—17%) LAE T & - 7= Group
I <%, —17% K Tdh o= Group II TR

SHIRE, HEAHO LD IEIEVRETH o .

EHY b LIRS 2 0 RICESRTTRR &
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Summary

Assessment of Cardiac Reserve by Lung Thallium-201 Uptake
after Exercise in Patients with Ischemic Heart Disease

Toshihiko HIRAOKA

The First Department of Medicine, Osaka University, Medical School

To clarify whether an increase in lung Thallium-
201 (201TI) uptake after exercise may reflect im-
paired cardiac function, 201T] myocardial imaging
was performed after exercise and at rest in 58
patients (pts) who underwent coronary angio-
graphy. Hemodynamic measurements were carried
out at rest and peak exercise in 19 of 58 pts. The
ratio of left upper lung to maximal myocardial
activity (LUI) was calculated as an index of 201T]
lung uptake, and percent change of LUI from rest
to exercise (9%{4LUI) was adopted as an index of
lung 201T] activity after exercise.

%dLUI significantly correlated with pulmonary
capillary wedge pressure, cardiac index and stroke
volume index at peak exercise (r=0.82, r=—0.66

and r=—0.47 respectively). Pts who showed higher
%dLUI than —179% (1 SD above the mean of pts
without significant coronary artery disease) had
higher prevalence of old myocardial infarction and
multivessel disease compared with pts who showed
lower %A4LUI. And %4LUI also significantly
correlated with infarct size determined by myo-
cardial image at rest (r=0.50).

These results indicate that 9% 4LUI is useful as
a noninvasive index for assessing cardiac reserve
at exercise.

Key words: Ischemic heart disease, Cardiac
reserve, Exercise myocardial imaging, Lung
Thallium-201 uptake, Pulmonary capillary wedge
pressure.
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