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Summary

The purpose of the present study was to evaluate the tissue characterization of the ischemic
myocardium by dual single photon emission computed tomography (SPECT) with thallium-201 (TI-
201) and technetium-99m pyrophosphate (Tc-99m PYP) using the simultaneous collection method.

The subjects consisted of 84 patients with acute coronary syndrome followed by protracted left
ventricular asynergy.

For precise interpretation of clinical scintigraphy, we used phantom experiments and the results
were as follows: 1. The residual myocardium in the infarcted area could be evaluated to some extent
from the severity of the defect on T1-201 SPECT with optimal and unified image processing stand-
ardized by maximal pixel counts in the myocardium. 2. The influence of cross talk between two radi-
onuclides on each tomographic image was negligible under usual clinical conditions. 3. In a subendocar-
dial infarction model where the Tc-99m layer was located within 509, inside the phantom wall and
the other space was filled with 2!TICl solution, the Tc-99m layer was clearly visualized inwardly as
compared with the T1-201 layer on dual SPECT with optimal image processing. 4. Transmural infarc-
tion could be visualized as a total defect on T1-201 SPECT only when its diameter was greater than 2
to 2.5cm.

Taking these results into account, we evaluated clinical cases. According to the peak CK value and
T1-201 SPECT in the chronic phase, the subjects were categorized as transmural infarction (TMI),
nontransmural infarction (NTMI) and unstable angina pectoris (UAP), and the scintigraphic character-
istics of each group were compared. Short-axis tomographic features of all lesions were classified in
nine types from 1A to IIIC by the combination of T1-201 uptake grades (total defect: I, reduced
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uptake: II, normal: III) and the condition of Tc-99m PYP accumulation (negative: A, transmural:
B, subendocardial: C).

The relationship between recovery from asynergy and the dual scintigraphic findings was also
evaluated and 17 patients in whom asynergy had nearly resolved in the chronic phase was especially clas-
sified in a reversible ischemic myocardial damage (RIMD) group. The clinical results were as follows:

1. In cases without reinfarction, a T1-201 uptake in ischemically-injured lesions was variably
improved in the chronic phase. In 99, of all the lesions of NTMI, a TI-201 uptake showed total
defects in the acute phase.

2. Type IIC lesions were most frequently observed, accounting for 439, of all lesions of NTMI.
Type IB was most common in TMI accounting for 399, of all lesions; however, NTMI lesions were

commonly observed at the border zone.

3. In UAP, there was no Tc-99m PYP accumulation and all the lesions consisted of types ITA

and IIIA.

4. Types IIA and IIIA lesions were dominant in RIMD; however, Tc-99m PYP accumulation
was observed in 38%, of all the lesions and most of them were type IIC lesions.

5. The prevalence of type IIC lesions was significantly higher and that of type IB lesions was
lower in patients with relatively good recovery from asynergy than in those with poor recovery.

In conclusion, characterization of ischemically-injured lesions by dual SPECT is useful for pre-
dicting reversibility in the early stage of the acute coronary syndrome.
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Fig. 1. Relationship between a TI-201 uptake
and thickness of the infarcted layer according
to a cardiac phantom experiment with a wall
10 mm thick.

Defects with variable thicknesses are attached
within the anterior or posterior wall, filled with
201TICI solution. Values on the ordinate indicate the
% T1-201 uptake of the infarcted center as determined
by circumferential profile analysis.
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Fig. 2. Visualization of subendocardial infarc-
tion in an experimental study (TC 5mm, TI
5 mm).

T TEERTL, 75% KIECT TSEAKEL L
Haht.

Fig. 2 3 ®=Tc Rz BEED 50% L L, 77
v b ATEED DRI (FTE & 724 o dual
SPECT {4 Td 5. fxEBIIEEZERLIO 21T
SPECT Jflisrimits, LAT 3 Baidii SPECT o
FhAabEfcdy, ¥ Tc SPECT # 1 EKiR

L, V4 Vv Ry - LRALOTREZETH S &7
DThH5. TR 50% b5viE 60% L35 &,
PIT] g L OFERA DRI T Z O NIEMREAE )
E L. —J5, Fo 20T EREZ 7 = 2 -
k=27 OB, BERERE 50% IO
TR U TEEET, 2R L. 9mTe ¥ BEE
D T5% Zhb e, 74 Ry - LR OTFRE
Z60% LLTh, ToREMEIRLERD?- .
—7%5, [ T EREER 7 v 2 - h—27 O
Wi, THEAEXKIE, LB sh7- (Fig. 3).
TTEVEHE O FlEtE 2 Mesd + % BiwT, BERE o
20% o "mTe iz DIMEINICRES e 7
\2$51F % dual SPECT 4% Fig. 4 <5R+. 21Tl
BIE o NIRRT ) 2R3 EALics 5 5 ¥nTe
ERE O OIMEAIRLE DS BHIE Hi S hu 7z

Fig.5 13 ¥2Tc = v 7 b+ v#ELic & % 21T
B~DOBE B b DTH D, FEIOET 7 >~
N AFGEEIC T 7 ) AR RIETE, %EECKE A
NI K EER L, fhoBENE 2 TICL T
L7-#fo circumferential profile curve TH %.
TR A KAFHNIC P Te 2 A Lo
bDTHH, Ny - 777y FRREE—IC
b b B2 A oA T, circumferential profile curve
CRETHEBTIZLEALERDLN LT, £
Wiz 9mTe oz rAF—v 0 v Fyic gL
THAITE, 9o h e 2T OERT 5 INR,
T 72 YR ZE D 7R VR D, EHRALERBERE IS 31T B
By b A TICEYERICHEE L. Dloz b
Y, WO vz - b=2IC X B~ DE
a3, WALEHELESbo LB,
EHEHEIET TV ICB I 5 %E4E & cold spot
OB Z MR L7fER, milEicT Zem, f4EE
2T 25em &L EThHhix, 2TI SPECT iz
[ TEAXIE) LR SR L Laess,
TRUToRTIE MEERL 50w TEH, &
i shre.

2. B8R

fiE | 27

SER] 10 ST, s N FITRaThL

— 552 —



W AR L @ dual SPECT

Fig. 3. Experimental study showing transmural infarction (TC 7.5 mm, Tl 2.5 mm).
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Fig. 4. Experimental study of subepicardial infarction (T'C 2 mm, Tl 8 mm).
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Fig. 5. Circumferential profile analysis of TI-201 SPECT before (upper panel) and after
(lower panel) Tc-99 mm injection into the defect on the posterolateral wall of the cardiac

phantom.

Thote. ZOZ LiX, EfEHic Tl o MEe
KL TIMIE T - Th, B IR REIEE
BBZEFH DD, PTc-PYP H£fEtEd Lo
TRHEVHHELLTARVERER TS, EH
BEMERRZE L W2 &, oI iE e O
OIEEBEMERIE 2 R o, e BRICEIR S e h
o7 tt, REEPERE T ¥ Te-PYP 51
74, Ak 20T e < RIS W & 7w e
Lo 24, EHEE2HTH . B T 4
TREMER LR

BEEEh S oA E BvEICHEE T A B
<, WiELT o — I X % RSB S RETH
72 T4l 2 x5z, TAS pEtE#ic 50% Lk
Wb U BGERIFRE L, TR TORRBICHH

L, dual SPECT oRIBIHIEMEE & ik L
(Fig. 11). 1IA, TIC, T11A #3 % BIFREC T,
—7%5, 1B BMEHERRIICTZOMBARIHE
WK Th ot F—6HREIC TREESRE OFH
Rt & & % AR MO BEE (RIMD) g
L3k RIMD J & o4y 8+ % L (Fig.12), 1IC %Y
ToHEROFEMRHE L. RIMD f#fco
wnTe-PYP SRR AN K 38% (2
Hh, Fofx IIC BITh - k.

z =

Planar #:1c X % dual imaging®” (353 X Y
fFohTiE X7, WH 0= 2 ERRD
R WS H Y, ZoFAEEREShICLO

— 555 —



AR, PRI, fEx @

ahT : " o g

INF

D )

Dual TI+PYP

Dual PYP

A & o &
O 0 0 0
5 0 O )

Tl restudy

Fig. 6. Clincal demonstration of subendocardial infarction.
Short-axial images of dual SPECT in the acute phase (top, and bottom left) and T1-201 SPECT

in the chronic phase (bottom right) of Case 1.

Tdhoie. —J5, dual SPECT (24 53430
E12D Y, +aRBRERRER L DR
KMﬁ T4 1x dual SPECT o J5 gz
2B % BERE SRR A 1TV, DI REZE Ol »3
TETHHZ EEHLMIC L. JEHRBITEFL 2
R L7 g8 Tl d % 23, MHIEHROM o Atk i
RIS <, £72 2 BRRMINGEERE CH S 2 &
XV, FOCEERISHBRIGE L ZE 2 bz, 3,
Eapkic T 1IC 2o, Lapaiss T AR ZE 3 s o 3R
L, BERBEDFIEL I h > 7o DB FHZED
EfR{E, FxOMBRY, KHFEPRERIO LD
Thb. FIBIERNICE T 5 BELNEOHE

KT 2ET bz L L E R ST nig . 4FZEE
PLOFENIZ X B HEL, WIROMER » % 23, #KTFE
uﬁiamﬂﬂﬁm¢twﬁ BRI S

D, AWFIEIC THRE L 2 Bifgusmg i Fice, b
Il &b 4 BRI O BIF OB O HE I TRET
bBHLEZLNI.

L LR SEER~DISHICE LT, Do
stunning® <> hibernation!® % &+ 2 X33 5
D, RERSEBIEZE % LR 203
WD, F IR W TS A
TKRETHY, 2OEVI VBRIV LLEYITY
ZLES. +abs 2T o TREKT,

— 556 —



SEPT LAY

AT TF
o

SEPT LAT
POST

19
'q

Dual TI+PYP

2 RO o dual SPECT

et i =
& . 5
.
sEPT LAT
POST
B . 8 g

o q Q q

Tlrestudy

Fig. 7. Clinical demonstration of the stunned myocardium.
Short-axial images of dual SPECT in the acute phase (top, and bottom left) and T1-201 SPECT

in the chronic phase (bottom right) of Case 2.
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Fig. 8. Clinical characteristics in each subgroup of the acute coronary syndrome.

Reversible ischemic myocardial damage (RIMD) is defined as a subgroup consisting of a part of
unstable angina pectoris (UAP) and nontransmural infarction (NTMI), in which post-ischemic
protracted asynergy is nearly resolved in the chronic phase. Corrected PYP volume is calculated
using the equation : Total Tc-99 m PYP volume in the infarcted area on the 60% cut-off SPECT X
mean heart/bone (thoracic vertebrae) intensity ratio. Total asynergy score (TAS) is determined by
two-dimensional echocardiography semiquantitatively. TAS recovery ratio is calculated by comparing
the TAS value on admission with that in the chronic phase.
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Fig. 9. A schematic drawing of 9 types of lesions classified by dual SPECT.
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Fig. 10. Dual scintigraphic characteristics of all lesions and comparison of non-transmural
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Fig. 11. Dual scintigraphic characterics of all lesions and their relation to recovery from

wall motion asynergy.

In group I, the total asynergic score (TAS) in the chronic phase decreases to less than 509% of
the initial value on admission. Recovery from wall motion asynergy is poor and TAS remains

more than 50% of the initial value in group II.
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