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f4if Thallium-201 QMo v F 275 7 4 —iZ X B
A7 =8 KR YRS O Bl
Ji —=*  mbk R* KRg R By AR
KEKES* i —2* BE &R
EE Af TI201 Ly v G SEBIRERITR L OxHE 21T, A= o Btk R EHEic B 54

fif TI-201 s > F 75 7« —OFRMIc oS BEt Lic. 33, A B O AEBIEE (275% k%) &
328 (RCA ) 1541 &, f S 72 ff (non-RCA Ff) 204 Th 5. HiKRAFHICL Y 2 6 o by v

+g@m
J:)fx[%‘[_’n\l, LT offimx 2 .

, GOREEZERiAHY 2 H Gz 3313 B A5 H BRI EE 72 & ONC T B 1Y 5% bhub o 2 FiH:

(1) RCA BT L 1 e BT B ihkED 1/2 PLEo f# i AR (abnormal TI-RV) %X
O FIEBHSHIR I BT > /2. Tkt L, non-RCA BETE 204 17 B Tii itk & bic A= B D
1/2 LA E oA (normal TI-RV) 38 & 17z, (2) Normal 35 k(X abnormal TI-RV o criteria (299 &,

FFBINRISZE D B 1% sensitivity 60%, specificity 85% & 7
07, FEEEEADF O LE, MIRILITH O A8 & Bl L /2.

L xC &I

D & %5 & L 7= thallium (T1)-201 05 &
YFTT T 4 — DY, ERNIFED % <,
AEO AR, FIRAR A+ 2 0K E xR &
Licb o T, A7sgoo e fth 9% 28 1 B+ % ol
Fhmanh. bhvbiug, £ TI-201 Oy v+
%o 4745 | BER T R OB BIIREE TR & ot
eaqTv, Ao g o4 96 48 5 Al 1 31 5 fafar
TIL201 OMfi s v F 775 7 4 — O A L R -
SRt L 7.

IL MR EHE
SR IL, SEBARF TI-201 MGy o> F 757 4

— LR & M 1T L 723356 T & % (Table 1),

L3O, S HITH Y, FERSTE, 305~
T05%C, HIERS6.5EBTH - 1=, THIRE T

* R R E AR N R

ZftST4ES A 1TH

FekeFs At ST4HETA30H

BREE R @ BBV T 1EHT 1208-1 (2 890)
BERES AR ENE W —

%. () Ais A mibERHE,  ADEBIIRN 2

Ry, dgftz, HEOAEDINEEZ AT
SHE (LUF, RCA ) 15 HE, FEmuiE (BT
non-RCA J¥) 2041 2 FEic b iF, g TI-201 0y
Wiy v FGIC BT 54495 H | BE (right ventricular
free wall, LI'F RVFEW) il 7T 5L & et BT L 72,
Table 1 (= RCA fff, non-RCA #o IO NR %
WAL ks, AEOJELU, AR R
L VERSL 7.

MBI AR, L= L 34— 2 — &AL,
% PEREEBN AT & 0 2 72, SOW~60W X ) Bk
L, 34T LI220W~30W ¥ #10n L, 4FERAR
e R OMnEc D 85% # target heart rate & L 7z iflifx
KEM#M%, target heart rate < TI-201 chlo-
ride 2 mCi #FARNEKEEH-L, & 52 1430, [[l—
SEOTEE AR Sz, AR THIONL Y T
— 2B AE (T, 1EH, 308, 60 fEpifihr, 72
i 4 gz L. —oEflics v T
i3, &5 3I~4 W% 300, 60 AERTRML D
delayed image # 2 7-. &K Hmpicvvwg, av
N=Vvrayr—s—effGLlicr hx7%H
W, SO Hh Y FEIN4E L, planar image # % 7-.
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Table 1 Materials and Classification of Cases

No. of cases: 35 (Male 30, Female 5)
Age: 30-70 yr (mean 56.5 yr)

RCA group non-RCA group
Myocardial infarction Myocardial infarction
inferior 6 anterior 8
anterior 3 ECG abnormality &

atypical chest pain S
Effort type of

angina pectoris 6 Effort type of angina

pectoris 3

15 Hypertension 2

Valvular disease 1
Hypertrophic cardio-

myopathy 1

20

z bz TI201 Off & v F# 0> 30, 60 %4
HIEHEL O 2 J5EfRIC W T 2R A0 75 Bl g8 2170
Table 2 o #1<, FICk~% HHAEICHL L 5%,
RVFWT i %, S5 HINTIC X 0 3l L 72 T1-201
Dy v Fgic T, RVFW o 0 REE DL
e AR R L, RVFW 234 Hilith
X h v 4 o (non-visualization, PLF ‘“‘non-
visual.”), RVFW o 3 43 g #iHUE & & v 5 723,
defect # £+ % ¢ o (defective visualization, LLF
“def. visual.”), HEFHICRVFW2MHI S 2 b o
(continuous visualization, LLF “‘cont. visual.”) |z
KR L7z, “Non-visual.” 3 EEE WV BIEICX -
TH RVFW REC B O 6 0D TH 5.
“Cont. visual.” {z>\v~Tix, Cohen & o F Al i
Iz#E LY, RVFW o TI-201 radioactivity o FLJEE
&, W%y 7779y P X OERH BB Y
DENEHBET A LICEY, SHICBRBERSL
2. Thbb, “faint” 3, RVFW ofliH »3 i
DRy 777y y RIGEL, ERRECBEICLY
oo d b o, “moderate” (X, RVFW ffifins
—RLTHLMTH B, EFEHHBECH G

o, “marked” jX, RVFW o radioactivity 73,

EEHHBELRBEIZVZEFRUEO LD L L
7.

19 % 10 42 (1982)

Table 2 Grading of Visualization of the Right
Ventricular Free Wall (RVFW) on Stress
TI1-201 Myocardial Perfusion Image

(A) Immediate Image

a) Continuous Visualization
“faint™
“moderate”

“marked”

b) Defective Visualization
“insignificant defect”
“significant defect”

¢) Non-visualization

(B) Delayed Image
Presence or absence of redistribution.

“Def. visual.” {z oW TiZ, DREBI D .OIEHER
125 RVFW Eo 1/2 DL iz 7z b defect bia’g
H BB A, significant defect (LATF “si
def.”), 1/22FE 5 7413 insignificant defect
(LLF “insig. def.”) L L TX 4L 7-. Fig. 1 icb
b o grading system (2 &k 5 RVEW Fr R4
Fhlx R+ 5. Lk, bhvbho TI-201 L
VIt RVEW FEfffiZ:ix, immediate image |z
BOTOEBEXSERDY,
iz X % redistribution OFENDBRESH D, A,
TI-201 .0 & » FAROfENTE, oo BRI KR AL T S
LIEMSTIC, 2 NORRBREIC L D HE L.

EENRE X, Sones ;12 T {7y, isosorbide
dinitrate 5 mg & KBIIRNICEA Lo b, m%
Urographin #5525 4~8 cc # F@hic TE@fkic
RiicEAL, AR, ﬁ@%&%;,&K
< &b 251 CHETRHTI0KE, 721 AHL60jE) iz
THeZ L, JEFlICX Y S 5B L 7. Ergono-
vine0.2mg %, #F—FAEBELTRKBIRANIC
BEA, 4nROEBIREEEBITL, FEOEL
AFEDFRD B NIREGNT, AFFIEL VBRI L 72.
SEBIRIT Lo M, AHA 28I % U TNV,
EEIRE, 150 segment iZb4F, JEA AL & B
L RHE L. HEOTSUULOWEL L -
THEOREME LHIE L .

& 52, delayed image
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¢) Def. visual. (sig. def.)

I, #& )

1. RCA & non-RCA B ETOEARRIZH
(T2 RVFW #HFr RO L

Al & U T i B o £ A7 TI-201 L & v F
fgic X% RVFW o ffilHl )£ % 7+ % L “marked”
visualization O FT L& & L 72 SEFNE 72 2 72,

Table 3 (34 J 1% = & ® RVFW T L%
RCA ff L non-RCA ffL THMRFI LIz b o T
&% . Non-RCA i Tix, 30T
[ 1204 1845 (9095) @, & 72 60 [ AT
75 15 1 2045t 1745 (85 %) @ ““cont. visual.”
O 2 S, “def. visual.” £TMz % L,
7 F 1204 2045 (1009%), 20471+ 19 5] (95%)
Thote. ZLig, LERRE D23 IEERM
Mg i o 7 o BRI & BEAT L, IEHEBIR
et 52 U7z S REBNE DI G BREh A I B o 7o v gt
WREF L E 2 DR B R, T b DR T b
{, “cont. visual.” TH Y, L 1o 30 gL
HiRMIH A T “faint” Th - 72 LA iE + = T

d) Non-visual.

Fig. 1 Representative drawing of the right ventricular free wall (RVFW). a) Continuous
visualization. b) Defective visualization (insignificant defect). Midportion of the
RVFW is not visible. ¢) Defective visualization (significant defect). Only the basal
portion of the RVFW is visible. d) Non-visualization.

Table 3 Incidence of Stress TI-201 RVFW Findings
according to our grading system in associa-
tion with presence or absence of RCA stenosis

LAO 30 LAO 60
non- non-
RCA pca RCA pea
Cont. Visual.
“moderate” 2 15 3 14
“faint” 2 3 2 3
Def. Visual.
“insig. def.” 3 1 2 1
“sig. def.” 1 3 1
Non-visual. 6 0 5 1

15 20 15 20

RVFW =right ventricular free wall; RCA=right
coronary artery; LAO = left anterior oblique; Cont.
continuous; Def.—defective; Visual.= visualization;
sig. = significant; def. —defect.

“moderate” OIHIETH o7,

ZhizxtL, RCA Jfoo RVFW i tH it 7% fk
A% &, S0EEZERITRML S A& iC 35 v T 1561
6 {71 “‘non-visual.” o, 5{#ix ““def. visual.”
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Table 4 Normal vs Abnormal TI-RV

non-
RCA Do
Normal TI-RV 6 17 23
Abnormal TI-RV 9 3 12
15 20

sensitivity —60%  specificity — 85%

DOFTRAERL, ‘“cont. visual.” »HiHFIA3 4 T
o1z, “Def. visual.” o 5 i 2 filix “sig. def.”

Th -7z, F60E AR MRIC BV TR
1549 5 )iz 3T “‘non-visual.” OFFR %, S
iz 3T def. visual.,” o RLZE L7, “Def.
visual.” Z# 5 U 7= S fdr 3 flic “sig. def.” %328
7E.

2. RVFW FRRIZ & % RCA JREDHKRHE

30 fiEds X O 60 EEAE AL 2 Fj A ff o> TI-201
Ol v v 710 RVEW iz X v, RVFW #ifh
NG AGgE b, bR L 120 ERD LR
% Jf (normal TI-RV %) &, b &b 1 Hg
2B WT 1/2 PLEo defect (“‘sig. def.”) 7338+,
nsh, H5iE RVFW i< E» bh it
Wi (abnormal TI-RV #f) L icbiF, wEERERE
AT EOATEBIRIA A O AT HE & O BIfRIC IV THR
L7z, Table4 » =k <, RCA ffizB\Tid,
15 v 9 f5]A% abnormal TI-RV }f iz J& L, non-
RCARETIH 204Ih 3 oA TH -T2, Licdio
T, TI-201 i > F#% o RVFEW Filx, Rk
DbhbhoBZkikdEic L, L -5 %, normal TI-RV
& abnormal TI-RV L 2fiE L2k 4, RCA J5F
EoRMEE, SRIOEF R E LA
sensitivity 60%;, specificity 85% L4 5. & Hiz,
non-RCA #9556, LEMREH 2 VX IEE R
Kl AE & O 7o D EBIRER 22T b A, IEHEH
IRfGex B2 U7 SHEFNT, DIPEEREIREIC L RH s
7, EEBIE R LD BEMEEZ BN D,
L OEFIEIEF 2L be—L b Lz
specificity 13 1009, L% L, LI HIRED
A kAR s iz,

3. RCA EI=$!+2 RVFW RO

Fig. 2 1%, RCA BfizHowvw T, 308, 60 [ A7

&iTiz,

19 3 10 - (1982)
30°LAO 60°LAO
Inf. MI _InfMI
# ) [
T{; moderate * B w
< @
C .- P o
o= faint [ ] [ J
(&) o*t o+t
— 1NSig. o 8 ©
. g def.
S~ 0
(J] S . () o o'
n sig. def. o o'
. .1 .+ .f .w‘
Non-visual.| ¢ e e O
o oFf o o'

®RCA1 ORCA2.3 %collateral(LCA=RCA)
t RCA stenosisz 90%

Fig. 2 The RVFW appearance on stress TI-201
myocardial image in patients of RCA group.
RVFW =right ventricular free wall; LAO=
left anterior oblique; inf.=inferior; cont.=
continuous; Def. =defective; visual. = visualiza-
tion; sig.=significant; def.— defect.

PO K Mg S L1, TI201 Off & > F (&
RVFW #iilijii iz, TREMIESOE o f &, £
BHARIC 3343 29450, A BR & 0 AidBhikic
5 RIMATEE O AT & OBfRE BEL >»>,
vy hLZZLDOTHD., Zhieihd e, RCAl o
TR X0 TRERESE & 4 U T 4 B, ) g
L 412 RVFW o “sig. def.” #5455, HH W
X “non-visual.” R AR L. THREAIEIES
OF 9 B, 4 iz RCA T iz g 'ﬂﬁ%’é (90%; LA
F L. Z09b, EE#RE Y, fidEH
Wuwtéwmmﬁ%m;<%ﬁLt2mﬁ
RVFW (3 “cont. visual.” oA #51L, normal
TI-RV L2 & iz, MEIMATE O RBEE 27
W 2 FlORVFEW T LT ““sig. def.” & % v 3 ““non-
visual.” © abnormal TI-RV t 2 & 7-. RCA
255 x RCASIIRERH T 5 % 413, THE
HEAOFEZL b 5 T,
, “cont.visual.” |ZFE % % Tl &

“non-visual.” X

<ALz,
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30° LAO

60° LAO

Fig. 3 The exercise T1-201 myocardial images of a 60
year-old man with inferior myocardial infarc-
tion showing non-visualization of the RVFW
in both projections. The right coronary artery
(RCAT1) was totally occluded proximally in this
patient.

4. JEFIZR

Rty RVFW 7 2 5 L2 SE o il o > F
fa Eor+ 5. Fig 313, dlhikdg , RCAL
IC5E R E AT+ 5 TREREIE O JEf] (605%, J4%)
DAMELE OO > v F1% T, ML= LT A—
& — A TIC X 0 IRAAER 120/ 490 (2 3 L 72 BEaR
< TI-201 chloride O #yENEE 5 # {7, SbHic
1 3o [Rl—iREE O FEE BT E2 >S5 S Db
BRBLIZbDOTHD. KD &<, 308 X060
BEFERTAME I 7 6 & 5 i RVEW Sl 23380 &
HF, “non-visual.” LfE S fuic. S HIC 4N
7% o delayed image |2 C14,, Fofiid@lsEsh
ol

Fig. 4 1, RCA2 c582H%E% 7+ 5 THERIHE
B (735%, i) o0 v v F1%& <, IRiaE 125/
SCET HEIAMOBRZ N LD TH S, 30

30° LAO

Fig. 4 The exercise TI-201 myocardial images of a 73
year-old man with inferior myocardial infarc-
tion showing defective visualization of the
RVFW in both projections. The RCA was
totally occluded at the mid segment of the
RCA (RCA2).

K FERTRHYE S5 % Tk, b b o RVFW
PRI EN DR TH Y, bhbhOBRiikAEc
fEvy, “sig.def.” LMl Sz, 60 AERTRME ST
M%<, OO RVEW offit 25 35 38
WHNDDOHRT, “sig.def.” LYl hiz. 41
% @ delayed image T4, KIAM~DFH
BBlgIhihol.

fkt%iz, collateral channel 734558 U i {5 2
- LT3 LB b i iER o i IRE TR,
Oy vy 5187 5. Fig. 5 1%, RCAI i299%
g~ [1if- 75 collateral channel d %D 72 i
TREBEEDORIEIC W B v LB X B NTSSHER
PO ARIEE 125/ 5310+ B EBARERICZ Hh
oM Y v F4% T, Fig. 6 1 [RIERF] O B BIRTE
ThsH, Mo L <, RVFW ix, “moderate’” »
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Fig. 5 The exercise TI-201 myocardldl images of a 55
year-old woman with effort type of angina

pectoris showing continuous visualization of

the RVFW in both projections even if the
presence of severe RCA narrowing (see Fig. 6).

it ©, continuous ([Zffil & 4v7-. 4 EERHB O
delayed image T3l Hivd, RVFW
@ radioactivity (% immediate image ? % FuIZ fh~

EFL.

Iv. # ES
TI-201 My v F 75 7 4 —i3,
Rl L LR TH %9.
201 iy v F 7T 7 4 — o it BB
D%, ERCETSL0T, AEORK
Zhx /b7 vy, Brachman & 39, SEG@h# G TI1-201
DY v o RVEW o FMFTRICE Y, £

TEEIRIFZE 2SR S iz 2R 2 |G L T 5.
L LAERS, AE0E IﬁLfU;ky)};::LH TI-201
Dy v F 777 4 —OBKHERICOVWTOE
Lo a L, L TRV,

LM HE I o FE
zhETHTI-

AWFIE T,

19 4 10 %5 (1982)

R

Fig. 6 Selective coronary angiographic films from the
same patient in Fig. 5.
The RCA was totally occluded proximally
(black arrows in lower panel), but filled distally
(white arrows in upper panel) from RCA
collaterals.

Ft TI-201 J0fif & o F % o A7 ssitfitipT W & et )
NRIESEAT AL & o%peE 17V, TI201 0 > v F 7
5 7 4 —IZ X B A0 EIMERAE AL O A HYE,
[RAUZ D THRE L 72,

¥, TI200 My v F27 957 4 —12k Y, f
HO R MMERLE Z T 2 5 A ORI &,
ErEomit e Mz, § 10, TI200 05y >
FU 57 4 =BT, BILEHHO DI,
filein O O IS 22 4 HE U, HEIfL B & B R &
LCHim 3 2 0825 5. O oflitix, O
Fidk, O mass ([CHUE SR, IEHH O Ly
TI-201 .0MF7 & v FH T, Az'—éacﬂf Hahzs i,
HEMHEhD L3l Th 509, Lidi-
T, '4f%s:;ﬁ’m‘mrvmE.,‘rﬁm</>l,h, ZWrfE O & %
TI-201 Lo & v e % 2 % o i, SEENA 7
gizky XIHM_\»JUJIL‘(;%C&J"P."}\‘ L, A= fdess O &
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i+ 5 2 LR R LS. Aol KA N
2 X % RVFW oifithpr i & non-RCA ff Tt
T2 L, 30ELERTRNLS T 100960, 60 £
B H 1T 95 % O FER|T ““def. visual.” & % v i
“cont. visual.” DNz STz, SREHRE L
7z non-RCA BEDERFID % 1%, TiREREZE, Pl
i, SRR, DIRIEZR £, A L O THL
AR LY ) DERBZTERTH Y, RVFW 2
it she+ vz v EZ LN, DIGEERE
TBIZ S o 7 W ER] (DENRE » 5 i3 IEE i
s o S HER]D B> TH T H, RVFW 34
BRI S iz, Wz, cKE T AR
X, RVFW fitHicZeTc+Han AWmEL Bz
iz, §2ic, TR0y > F7 57 40—k
% RVFW ZHlio 72 O Hg S o[B8’ & 5 .

TI-201 0 fif5 o o FAGICS X Y A7 S0 1 o GFA &
To%m8, £2hHMrLOBENIEEND A, £
LM VRMEE L VEIRE S TS, bhbh
3, EELOHL ) 2 EBEL LT, EHiRHI30
JE, 60jEI T, TI-201 .00y v F i a He L 7.
Z o Hmic X v, non-RCA #Eo TI-201 LM
v F%o RVFW it 45 &, OERDFE L
W DIER 0 2R AL 60 £ J5 AR T, “‘nonvisual.”
T -2+ T RVFW offii 2 #7-. =
DZLiE, FELWOILKA E T, MO lgo AL
B DFE LR WA, ENifhr30iE, 60
EED 2 F iz, RVFW % % o Hg %I & 5
2% ET, WY INTH D L AR LT
W3, #3ic, zbhis TI201 LGy v Ftho
RVFW $itiar Ao fHlik o e e 5. A= o
JE, RiAREHEORE, Cohen b o F itk A
H<d a5, AEEMMERZE OFHHICEEL T
RVFW o radioactivity I x T, RVFW
o defect, delayed image <o redistribution 45

MZONWTLEETILELRDS. ko Lt #
ek L7z BT, B criteria # fERLL, AEE
MR O Z R A, BROD DHES 2O
hi-.

A TI-201 (0Mf o o F 1 & b IR 3 5 197 L &
DRERIC > ERFI LIz & 2 5, AT TI-201 L
vy%@mEmﬂ{mi,wmeVHNmmm
RI2T, “non-visual.” & % v i ““def. visual.”
TR S LB aiciE, AEBlREE mﬁﬁmv
CEEDLND Z LARMBEN 7. %72, RVFW
TR, AREBRNEAL, TR
i, collateral FiEO A LR B L 2. A,
SEFZ /D 7 A3 collateral channel (%, A55.0M5
oM FE#ECEES L Tws Lo L bhrz.
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Summary

Stress Thallium-201 Myocardial Perfusion Imaging for Evaluation of
Right-Ventricular Myocardial Ischemia

Hajime KATAOKA, Shigeru TAKAOKA, Toshitaka OHKUBO, Nobuchika KuUROIWA,
Tamao OHsHIGE, Kazuhiko NAKAMURA and Shuji HasHIMOTO

The Second Department of Internal Medicine, Kagoshima University School of Medicine, Kagoshima

Although there have been many studies on
thallium (TI)-201 myocardial imaging (TMI) for
evaluation of the right ventricular overloading,
there are few reports on the usefulness of this
method for assessment of the right ventricle in
ischemic heart disease. In this paper, we described
the clinical significance of stress TMI for diagnosing
the ischemic lesion of the right ventricle.

The patient population fell into two distinct
categories according to the findings of coronary
arteriogram; RCA group (n=15), those in-
dividuals with significant stenosis (=75 %, narrow-
ing) in the right coronary artery (RCA), and non-
RCA group (n=20), those with no significant
RCA stenosis. After the patients were exercised to
859, of the expected maximum heart rate, TI-201
myocardial images were obtained. Presence or ab-
sence of the ischemic lesion of the right ventricle
was assessed by careful observation of the ap-
pearance of the right ventricular free wall (RVFW)
in 30° and 60° left anterior oblique (LAO) projec-
tions. The RVFW findings were evaluated with
regard to presence or absence of the defective TI-
201 uptake, degree of TI-201 uptake, and redistri-
bution phenomenon, and were graded according

to our criteria.

In RCA group, 6 had non-visualization and 5
defective visualization of the RVFW in 30° LAO
projection. In 60° LAO projection, there existed
S non-visualization and 5 defective visualization of
the RVFW. On the other hand, in non-RCA group,
all except 2 in 30° LAO projection and all except
3 in 60° LAO projection demonstrated continuous
visualization of the RVFW. According to our
criteria of normal or abnormal “TI-RV”, the
sensitivity and specificity of stress TMI for detect-
ing the stenotic lesion in the RCA were 609, and
859, respectively.

Non-visualization and defective visualization of
the RVFW on stress TI-201 myocardial images
were associated with the history of inferior myo-
cardial infarction, marked RCA stenosis (=909,
narrowing) without collateral blood flow from the
left to right coronary artery, and location of the
stenotic lesion in the RCA. Collateral blood flow
seemed to protect against the development of
exercise-induced ischemia in the right ventricular
myocardium.

Key words: Stress thallium-201 myocardial
image, Right ventricular ischemia.
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