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Fig. 1 Schematic representation of left ventricular
myocardium. On the basis of three short-axis
slices, the left ventricular myocardium was
divided into 9 segments.
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Table 1 Regional tracer activities and wall motion scores in segments with and without
functional recovery after revascularization

TI-Ex TI-RD TI-RI Pre-WM Post-WM
Recovery (+) 64+ 14* T1L£]13%* T2 L12%+* 1.1 £0.7%** 2.51+0.6%*
n=51
Recovery (—) 5719 61+18 63+19 1.0+0.9 1.0+0.9
n=37

Data are expressed as mean=SD. TI-Ex indicates regional tracer activity (% of peak activity) on exercise 2°'Tl
images; TI-RD, regional tracer activity on redistribution 2*'T] images; TI-RI, regional tracer activity on reinjection
201T] images; Pre-WM, wall motion score before revascularization; Post-WM, wall motion score after

revascularization.

*p<0.05 v.s Recovery (—); **p<<0.01 vs. Recovery (—); ***NS vs. Recovery (—).

Table 2 Sensitivity, specificity and predictive ac-
curacies in predicting functional recovery after
revascularization by two independent criteria
on »'Tl reinjection imaging

Criterion  Resid activity Defect rev p
Sens (seg)  96% (49/51)  67% (34/51) 0.001
Spec (seg)  35% (13/37)  59% (22/37) 0.039
PPV (seg) 67% (49/73)  69% (34/49) NS
NPV (seg) 87% (13/15)  56% (22/39) NS
PAC (seg) 70% (62/88)  64% (56/88) NS

Resid activity indicates = 50% of peak activity on
201T] reinjection images; Defect rev, normal 2°'Tl
uptake or reversible defect; Sens, sensitivity; Spec,
specificity; PPV, positive predictive value; NPV,
negative predictive value; PAC, predictive accuarcy;
seg, number of segments.

square test ¥ 72(3 Fisher’s test * fl 272, fafgs
(p) 5% FKiix b o THELHE L.
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1. MiTHBERNEOEESHDNE

RiB I RPTREEEN S & 2%, MATHEDTHERR
S N7z 88 I 51 IS CHIRBEEB) D E % 7R
7. BEHHREXEOFEICL D TI HIHE,
Bofifg, BEESRICBIT S % uptake B L E
BRIMAT FHEMTRT R OBEEF) 2 I 7 % Table 1 12
AY. TIERME, TIEMMES L OCEBERD
% uptake |3BEEE) R EHUE LHEBTHEILS
fEZR L7 AT OBEERN 2 O 71X, #ifkic
BERB)RENYE LBFL, IFE L kho B
WAEEEZRBO LD o7,

Normal or Reversible Defect

Viable Non-Viable
g . 4?2 31
.5 Viable (48 %) (35 % )
<
=
3 7 8
5 Non-Viable (8 % ) (9 % )

Fig. 2 Diagram showing concordance and discordance
of scintigraphic findings between two criteria for
myocardial viability. A segment was considered
to be normal or reversible defect if the assigned
activity was =80% of peak on the stress image or
if the assigned activity was <80% of peak ac-
tivity on the stress image and with 210% increase
on the subsequent images. A segment was con-
sidered to have residual activity if the assigned
activity on the reinjection image was 2 50% of
peak.

2. TILERY > FT57 1k B RAEEEENR
E0OFA
DWREDENI LD TILHY Y F 7T 74
DEEEBSE T T HRE, FERE, EZER
Table 2 \Z7R Y. & Tld % uptake EATL D R
TWeAs, FFRETRIHERKIBEO A PENT
Wi, EZRIEMEIEEETRO Lo 72,
% uptake % T/NA 7 7 ) & HI%E S - HBEEE)
RELZ RS Lo B TORBIOBEEENZ 2 7
13, % uptake ZETIENA T TV EHES N, 2D
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BEEBIEE 2R S 2o T ORLER 2 0 7 X
DHEBICEETH 72 (1.510.7 vs. 0.2+0.6,
p<0.001).
RICHZWERED TILFH Y v F 77 7 4R
D—FFE% Fig. 2 |\ T . WBEEEETOLH N
AT7E) T AT A —E#EIL 88 FHlsH 50 FHik
(57%) T, 31 58I (35%) (VT i RIEHETIE N A
T 7V, % uptake HETII/NA T 7V EHE SR
7o, S RIRIE T/NA 7 70V, % uptake
BETCIIENA T TNV EHESI NI DL 7 BT
Holz. INLOBUEEDHAEDLEIZ L BEE

Table 3 Percentage of segments with functional
recovery after revascularization by combined
criteria on 2!'T1 reinjection imaging

Resid activity Defect rev % Recovery (seg)
Viable Viable 76% (32/42)
Viable Non-Viable 55% (17/31)
Non-Viable Viable 29% (217)
Non-Viable Non-Viable 0% (0/8)

% Recovery indicates the percentage of segments
with functional recovery; other abbreviations as in
Table 2.
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Segments with Normal Uptake
or Reversible Defect

33 % 12 5 (1996)

EBE TN T A EZE% Table 3 IZ/RT.
INAT TN, IENA T TV HhDbET, WDl
HEN—FHLEAIE, BVEZEIELN

R=0.69, P<0.01

Changes in LVEF (%)

Recovered Segments

Fig. 3 Scatter plots showing relationship between the
number of segments with functional recovery
after revascularization and changes in global left
ventricular ejection fraction.

B R=0.19, NS
S
w 101
w
>
-
£
@ i
> 0
c
©
£
(&)
_10 1 | 1 1 I} 1 J

Segments with Residual Activity

Fig. 4 Scatter plots showing relationship between the number of scintigraphically viable
segments by the normal or reversible defect criterion and changes in global left
ventricular ejection fraction (left), and between the number of scintigraphically viable
segments by the residual activity criterion and changes in global left ventricular

ejection fraction (right).
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Fig. 5 Thallium-201 scintigraphy (A) and gated blood
pool studies (B) from a patient with three-vessel
coronary artery disease and left ventricular
dysfunction. (A), The preoperative stress-
redistribution-reinjection images show reversible
anterior defect and irreversible or minimally
reversible, if any, but mild-to-moderate posterior
defect. (B), The preoperative gated blood pool
scintigraphy (left lateral view) show severely
impaired left ventricular contractile function
(Top). The postoperative scintigraphy reveal an
improvement in the anterior wall motion, whereas
functional recovery did not occur in the posterior
region (Bottom).

ED indicates end-diastolic frame; ES, end-
systolic frame.
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3. Eﬁﬂﬁﬁaiﬁtzmﬁﬁuﬁﬁt%%
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DIEDHE % 2D 72 (R=0.69, p<0.01) (Fig. 3).
LD2L TG Y Y F 7T 74 TONAT TIVie
(0% Qe IRy | AL I > S BU /=
z}—f R=0.36, p:0 08 LI ZADIHL DDA

AHB &7 © e h o 12 (Fig. 4).
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JEBIE 77 »‘&"}}" 3 KRBT S (Fig. S).
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EHESNIZLHD I B, DY 33% ([ZBEES)
LELXRBOLOKRTHY, F7¥% I VAFLT
I— WL, BEESIUGETIICE T 22 W
HoTwicbHELTwEY, Larl, bhibh
DFEFTIE % uptake A2 & D NA T 70 LBl
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Residual Activity or Defect Reversibility on Stress-Redistribution-Reinjection 2'T]
SPECT: Which Is the Better Marker of Myocardial Viability?

Susumu Fusnino*, Ichiro MATSUNARI**, Akira MURAMORI***,
Takashi Saca* and Kenji IcHiYANAGI***

*Department of Cardiology, ***Department of Radiology, Fukui Prefectural Hospital
**Department of Nuclear Medicine, Technical University of Munich, Klinikum rechts der Isar, Munich, Germany

Although both residual Tl activity and defect
reversibility are used as a marker of myocardial viabil-
ity on stress-redistribution-reinjection T1 (T1-RI)
imaging, it is not yet fully understood which marker
better predicts reversible dysfunction after revas-
cularization. The aim of this study was to assess the
comparative efficacies of these criteria for predic-
tion of functional recovery after revascularization.
Twenty-five patients (LVEF 41%) who underwent
successful revas-cularization were studied with TI-RI
SPECT and gated blood pool scintigraphy before
revascularization. The gated blood pool study was re-
peated at mean 2 months after revascularization. The
left ventricular myocardium was divided into 9 seg-
ments and the mean regional activities were calculated
for each segment. In this study, two independent crite-
ria were used as a viability index; (A) the presence of

residual Tl activity (>50% of peak) on the final image
(reinjection image), (B) reversible defect (>10% in-
crease on the subsequent images) or normal TI uptake
(>80% of peak) on the initial image. Functional re-
covery occurred in 51 of 88 dysfunctional segments.
The presence of residual T activity was a highly sen-
sitive (96%) but poorly specific (35%) marker of
reversible dysfunction, while a reversible defect or
normal T1 uptake was a less sensitive (67%) but more
specific (59%) predictor of functional recovery. In
conclusion, defect reversibility provides unique infor-
mation on myocardial viability which cannot be
obtained by assessing residual Tl activity alone.

Key words: Exercise-redistribution-reinjection
201T1, SPECT, Coronary artery disease, Myocardial
viability.
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