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Summary

To evaluate myocardial perfusion during transient coronary arterial occlusion, thallium-201 was
administered intravenously during percutaneous transluminal coronary angioplasty (PTCA) in 12 pa-
tients with effort angina, and the resulting perfusion images were compared with those of exercise stress
obtained before PT'CA. Thallium-201 was injected at the last inflation of an angioplastic balloon and
occlusion was maintained for 60 to 90 sec. Three projections of planar images were obtained immediate-
ly after PTCA, using a portable gamma camera in an angiography room. These perfusion images ob-
tained during PTCA and exercise were visually interpreted and compared.

Myocardial perfusion defects due to the responsible vessel occlusion were observed at early imaging
after PTCA, and were fully redistributed three hrs post injection. In 10 patients without angiographical-
ly imaged collateral vessels, there were no significant differences in perfusion between images during
PTCA and during exercise. Two patients whose collaterals were observed during coronary angiography
before PT'CA had higher perfusion scores during PTCA than during exercise.
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We concluded that intravenous injection of thallium-201 during PTCA is a useful means for as-
sessing alteration of myocardial perfusion due to transient coronary occlusion without increasing the
risk of angioplastic procedures, and that it provides more precise information about the jeopardized

myocardium, perfused by antegrade blood flow.
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1977 4¢, Griinzig X YR I h BRI
BIRAZ AR HIT (percutaneous transluminal coronary
angioplasfy : PTCA) 3, Bifutk RSB OB
ELTREICERL, APV THLELL DM
BTHITSh, ZOFRAESRES LTV 5.
PTCA #fThicis —iBMEEEARFAZEIRE © F5
DARFETH Y, ZORFICY Y v L-201 ORFHAR
HBE 21T 20F, O EERR G & S BhIRRAZEEAL o
BEREME &2 c 7 b, BALVC BT 5 BEEER
AR OIRBEBR L BHAT 2B 2b L EXD
n5. FMTREEXKBNICRES W B ER
g T, PTCA HEfTH oM BIIREIER: IC 3
7% %Y v u-201 ORFHIREIRE, B3 I0F—¥
TNH v=h AT OERICE BHTER T ORGE
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FeSLshic b &2 bh5h, BREATEIROREL
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BIARFAZERRIC 7 ) v 4-201 2 FIRITBE L, B5
NIRRT G & AT 5 & &b, EBARTS
Yy a-201 050 v F 7T sl L DXt & G
To1z.
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SEYg4ERE 5548 o B EERESSE 12
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PTCA i ACS # balloon system #{§f L,
25mm 5 3.5mm 2o balloon izT 3[E2 5
7B fEEREE ATV, B SV — v HORBRER
iz, #Yu-201 270wL 3mCi % EREfEs &
D REBIRAICIEE L, 20ml OAERKTT Ty v
2 L7z, %9 v n-201 5% iR, 0%
T IER 8 R E, 60 FITHE— L. WRE
bic, MEEEEENRED GE fA—271 7
v =5 235 STARCAM 300A % fwv T, EGE
kg L RO =FRA & VDY v F 7T b ERE
L, Rk 3% ELI MG EFi.
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4, =42 /xiE% Grade 0 & LT 5 BRIz A% L,
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Table 1. Patients’ profiles
Patient Age Target Coexisting History of Collateral
No. (y.0.) vessel (%) stenosis (%) infarction vessels
1. N.Y 47 LAD #7 (75) - - —
2. K.S 62 LAD #7 (90) - ant-sep -
3. S.H 57 LAD #7 (99) #3 (90) ant-sep —
#12 (75)
4. N.O. 66 LAD #6 (90) - ant-sep (Q-) —
5. K.H. 58 LAD #7 (90) #1 (99) inf —
6. S.S. 61 LAD #6 (75) #12 (75) - —
7. S.M. 48 LAD #6,7 (90) - — -
8 T.T. 59 LAD #6 (90) — - -
9. Y.N. 46 RCA #1 (75) - - -
10. Y.A* 42 RCA #1 (90) - - +
11. A.F.* 58 RCA #2 (90) - - +
12 I.T. 61 RCA #2 (90) - inf -
* Only patient 10 and 11 have angiographically imaged collateral vessels (+ =yes, —=no).

LAD =left anterior descending artery; RCA=right coronary artery; ant-sep=antero-septal infarction; inf=
inferior infarction; Q (—)=non-Q wave infarction. Parentheses=degree of stenosis (%).
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Definition of perfusion scores

Grade 4: most normal

Grade 3: intermediate between 2 and 4
Grade 2: clearly reduced, but not absent

g 10

activity
Grade 1: intermediate between 0 and 2
Grade 0: no activity

Fig. 1. Segmental division of thallium-201 images and definition of perfusion scores.

4 % OBIEE OFHEE AVl L - (Fig. 1).
BT TATHEDEIR 2 segment 1, 2, 4,5,7, 8, A&
BIRAESR & segment 2,3,5,8,9 L LT, 2o
FHAIRIC I 17 5 I perfusion score # 3K 7-.
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L #EfIER
R 10 625%, Bk

1986 £ 11 A, WiBEhEEEEIC 3, RiEE
FEMRLER B L7z, BEIIREEHT RIC TAR
TATEED #6 12 50%, #7 iz 90% o¥i=r»
e, WHTOEBIAROHE Y v S T AT, HiBEd
PRl KRB CHER R BGE D, TELTIEDS
», HAMRBEMMiEZRLTEY, PTCA ok
L#Ex - (Fig. 2A).

ERTFITH, #7 iext L < PTCA %47 (Fig.
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Fig. 2. Thallium-201 myocardial perfusion images of Case 2 (patient without visible col-
lateral vessels) during exercise (A) and during PTCA (B).

Perfusion defects are observed in the antero-septal and apical regions in the images during exercise.
This finding is similar to that of images during PTCA.

3), gk v — AEEER T # v v 4-201 3mCi %
B L. fiiPOERTE Vi 12 ST EF 23R
wio. PTCA g B AT & [AlEk, mikEh
R R D K AR 5B, TG b AW & 3E
BT & - 7= (Fig. 2B). Perfusion score (33}
i 1.92) PTCA i 192 ¢ - 7.
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1986 4 9 A F8hE 0 J7EMESR O BF T, A
TRRECMT S v F 7T & by DR TR BE S TS R

KiRfg# R LT (Fig. 4A). EBIRER © 3
Bk #1 12 90% PiEx B (Fig. 5A), i
T #8 X v #4 ik A ENILAT 23 FETE
L<cwi (Fig. 5B). fHaE@ifiko #1 et
PTCA #%jiaf7 L7z Ao PTCA S — iRk
PEagRE 2 Y v L2000 Y v F 77 A 4843, HiH
LAY, SEBAMTIG I LR TREC BT %
e e < (Fig. 4B), perfusion score (%
FEB AR 240, PTCA 12 3.40 T - 72. %
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Fig. 3. Cineangiograms of Case 2 during PTCA.

EBIREAZETR O & ) 7 L

909, stenosis is present in segment 7 of the left anterior descending artery before PTCA and this is

reduced to 509, after PTCA.

7z PTCA fopERZE /i 11, 101, aVF o T
W bo R TH - 1-.

2. EFEFEE L PTCA B0 perfusion score

(QFsixa

PrmEEh AL O & > F AT, OIS o
S wER 3, 6, 7) B LN, Bk L7z
WY, chboflicksnTid, FfwhEew LR
MO ERZELIC TR EZ KT Lz (Table 2).

PTCA JifTho 2V 7 AL v v F7 7 Al
BWT, EFIPAZERAE IS U 7o R KRG 2
‘Boh, 3EMEBICEEAMEER L. BT
DD SR 10 T, GEBAREEY per-
fusion score & PTCA 32y perfusion score
FIRERET b ot MR O TE7E L7 ER

10, 11 <ix, PTCA o> perfusion score 73
ThARTHHC I L, T7RbbRMARETSH -
7= (Table2 ; Fig. 6).
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Fig. 4. Thallium-201 myocardial perfusion images of Case 10 (patient with visible collateral

vessels).

A: The images during exercise show reversible defects in the apico-inferior wall.
B: The images during PTCA show only slight decrease of perfusion in this region.
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Fig. 5. Cineangiographic findings of Case 10.
Top: There is 90%, stenosis in the right coronary
artery (segment 1).

Bottom: Collateral vessels to the right coronary
artery are seen originating from the left coronary
artery.
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Table 2. Data on peak exercise and perfusion scores during exercise and during PTCA

Perfusion score

Peak exercise

Pa}\t]ient During During SBP HR RPP Load
o. exercise PTCA (mmHg) (bpm) (w)

1. N.Y. 3.33 2.92 182 151 27482 150

2. K.S. 1.92 1.92 172 145 24940 100

3. S.H. 1.92 2.25 186 116 21576 75

4. N.O. 3.00 2.66 201 141 28341 125

5. K.H. 2.83 2.50 207 125 25875 100

6. S.S. 2.50 2.66 174 113 19662 125

7. S.M. 2.58 2.75 166 84 13944 105

8. T.T. 2.83 2.83 201 159 31959 75

9. Y.N. 3.20 3.20 140 142 19880 150
10. Y. A. 2.40 3.40 202 140 28280 125
11. A.F. 2.30 3.30 184 131 24104 100
12 I.T. 192 134 25728 75

2.10 2.30

SBP =systolic blood pressure; HR =heart rate; RPP=rate pressure product.
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Fig. 6. Relationship between the perfusion
scores during exercise (EX) and during PTCA.

There is a good correlation between the perfusion
scores during PT'CA and during exercise (Y =0.63X+
0.94; r=0.875, p<0.002) in patients without angio-
graphically imaged collateral vessels (closed circles).
However, in 2 patients with collateral vessels (open
circles), the scores during PTCA are higher than
those during exercise.
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b, EBATTRERIAG OBAHE 4T 5 & i
E X HE
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34 BlETHE SR, SL—UEEEKTRIC
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