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The combination of myocardial perfusion and poststress ejec-
tion fraction (EF) provides incremental prognostic information.
This study assessed predictors of nonfatal myocardial infarction
(M) versus cardiac death (CD) by gated myocardial SPECT and
examined the value of integrating the amount of ischemia and
poststress EF data in risk stratification. Methods: We identified
2,686 patients who underwent resting 20'Tl/stress ®mTc-sesta-
mibi gated SPECT and were monitored for >1 y. Patients who
underwent revascularization =60 d after the nuclear test were
censored from the prognostic analysis. Visual scoring of perfu-
sion images used 20 segments and a scale of 0—4. Poststress
EF was automatically generated. Results: Cox regression anal-
ysis showed that after adjusting for prescan data, the most
powerful predictor of CD was poststress EF, whereas the best
predictor of Ml was the amount of ischemia (summed difference
score [SDS]). Integration of the EF and SDS vyielded effective
stratification of patients into low-, intermediate-, and high-risk
subgroups. Patients with EF >50% and a large amount of
ischemia were at intermediate risk (2%-3%), whereas those
with mild or moderate ischemia were at low risk of CD (<1%/y).
Patients with EF between 30% and 50% were at intermediate
risk even in the presence of only mild or moderate ischemia. In
patients with EF <30%, the CD rate was high (>4%/y) irrespec-
tive of the amount of ischemia. Conclusion: Poststress EF is the
best predictor of CD, whereas the amount of ischemia is the
best predictor of nonfatal MI. Integration of perfusion and func-
tion data improves stratification of patients into low, intermedi-
ate, and high risk of CD.
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ProcnosTICVALUE oF GATED SPECT e Sharir et al.

Sratification of patients into low, intermediate, and high
risk of cardiac death (CD) is valuable in deciding on the
appropriate treatment modality in patient subsets. Whereas
patients at intermediate to high risk of CD benefit from
revascularization1), patients at low risk of CD but at a
substantial risk of ischemic events might be better suited for
medical therapyd). Perfusion imaging has been shown to
provide incremental prognostic value over clinical data and
improves stratification of patients into different levels of CD
risk (3-5. We have recently shown that poststress left
ventricular ejection fraction (EF) and end-systolic volume,
measured by gated myocardial perfusion SPECT, provide
incremental information over perfusion and clinical data in
the prediction of CD as well as the combined endpoint of
CD or myocardial infarction (MI) ). Harris et al. 7)
showed that in patients with normal left ventricular func-
tion, nonfatal infarction accounted for at least 50% of initial
events, whereas in patients with severe ventricular dysfunc-
tion death was the predominant event. However, to our
knowledge, the relative importance of perfusion and func-
tion in predicting CD and nonfatal M| as separate endpoints
has not been determined. Moreover, the interaction between
the amount of stress-induced ischemia and poststress EF in
stratifying patients into risk levels of CD has not been
evaluated.

The aim of this study was to determine the value of gated
myocardial perfusion SPECT in the assessment of outcome-
specific (nonfatal MI vs. CD) independent predictors and to
examine the value of integrating perfusion and function data
in stratifying patients into subsets with low, intermediate,
and high risk of CD.
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MATERIALS AND METHODS infusion. The ECG response was evaluated by the same criteria as

Study Population those used for exercise testing.

We identified 3,191 consecutive patients who underwent SeRhalysis of Perfusion and Function

rate acquisition, dual-isotope myocardial perfusion gated SPECTgyregs and rest perfusion images were scored semiquantitatively
(resting”*"Tl/stress"T c-sestamibi gated SPECT) between July y5ing 4 20-segment model of the left ventricle and a 5-point scale
1992, and January 31, 1997, at Cedars-Sinai Medical Center ewd normal uptake; 1, mildly reduced uptake: 2, moderately re-
were monitored for>1 y for CD and nonfatal MIl. Of these duced uptake; 3, severely reduced uptake; 4, no uptal) The
patients, 79 (2.5%) were lost to follow-up and therefore werg,ha summed stress score (SSS) and summed rest score (SRS)
excluded from the study. Patients with nonischemic cardiomyogyre calculated by adding the scores of the 20 segments in the
athy or significant valvular disease were excluded(86), and  gyesq and resting images, respectively. The summed difference

patients who underwent revascularization within 60 d after the. .o (SDS), assessing defect reversibility, was derived as the
nuclear testingr{ = 340) were censored from the prognOStiCdifference between the SSS and the SRS (

portion of the analysis3), leaving 2,686 patients (1,678 underwent  atier automatic reorientatiori(), gated short-axis images were

treadmill exercise and 1,008 underwent adenosine stress testirb%.cessed using quantitative gated SPECT software, and the EF
Patient follow-up consisted of scripted and blinded telephonge. o automatically calculated ). '

interviews. Events were defined as either CD, as noted and con-

firmed by review of death certificates and hospital charts or phgtatistical Analysis

sicians’ records, or nonfatal MI, as evidenced by hospital records, Comparisons between patient groups were performed using
indicating the appropriate combination of symptoms, electrocardi=-way ANOVA for continuous variables and tly@ test for cate
ography (ECG), and creatine phosphokinase myocardial bagéric variables. Continuous variables were described as mean

(CPK-MB) levels. SD. P < 0.05 was considered statistically significant.
L Cox proportional hazards regression analysis was applied to
Acquisition Protocol determine the independent predictors of CD and nonfatal Ml as

All patients underwent separate acquisition, dual-isotope myQanarate endpoints. Patients were censored at the first event. Vari-
cardial perfusion SPECT as describel). ¢*T1 111-166 MBq apjeg were divided into 3 groups: (a) prescan (age, sex, history of
(3-4.5 mCi) was injected intravenously at rest, and SPECT imagn anq revascularization, hypertension, diabetes mellitus, current
ing was initiated 10 min later®*"Tc-sestamibi 925-1,480 MBQ g oking, angina, and type of stress used); (b) perfusion variables
(25—-40 mCi) was then injected during stress, and 8-frame gagﬁss, SRS, and SDS); and (c) function (poststress EF). Multivar-
SPECT imaging (100% acceptance window) was initiated 15-3%e analysis was performed in a stepwise fashion, evaluating
min after exercise or 30—60 min after adenosine stress. AcqUiSiascan, perfusion, and function data in hierarchic fashion. At each
tions were obtained using a 2-detector (Vertex; ADAC Laboraiqtep variables were entered using the forward Wald method. Of all
ries, Milpitas, CA), 3-detector (Prism; Picker International, Cleves escan variables, only the prescan likelihood of coronary artery
land Heights, OH), or single detector (Orbiter; Siemens Medicglsease (CAD) was entered to the multivariable analysis to avoid
Systems, Hoffmann Estates, IL) camera, 60—64 projections o{gferfitting the model. The prescan likelihood of CAD was calcu-
180° for 35 s {Tl) or 25 s 9"Tc-sestamibi) per projection. The |5teq ysing the microcomputer program CADENZA (Advanced
8 projection sets were summed to generate an ungated set. ProjgGyrisiics, Inc., Bainbridge Island, WAL®), which is based on
tion images were filtered using a 2-d|men§|pnal Butterworth f”teBayesian analysis of prescan patient data. For patients undergoing
order 5 ¢%Tl) or order 2.5 $*"Tc-sestamibi), and a cutoff fre gy arcise, the prescan likelihood of CAD included clinical, historic,
quency of 0.25 cycle/pixeP{Tl) or 0.3 cycle/pixel ¥7Tc) (pixel  ang exercise information: for patients undergoing pharmacologic
size= 0.53, 0.64, and 0.61 cm for the Prism, Vertex, and Orbitegass the prescan likelihood was based on clinical and historic
respectively), and reconstructed into transaxial images using filz5 only. The prescan likelihood of CAD was set to 1 (maximal
tered b_ackprojectior_l with a ramp filter. No scatter or attenuati%|ue) in patients with a history of Ml or revascularization.
correction was applied. A value of P < 0.05 in univariate analysis was required for
Exercise and Adenosine Protocols e.ntr)_/_into thenmultivariate anal_ysis. The final model incIudegI only

Patients were instructed to discontinBblockers and calcium 5|gm_f|cantly mdepgndent_\_/angbles? (= 0.05). Kaplan-Meier
antagonists 48 h before testing and nitsate h before testing survival analysis with stratification by EF and SDS was performed.

. L . . ' Survival curves were compared by the log rank test. Correlations
whenever possible. A symptom-limited treadmill exercise test w. Stween the CD rate and EE and between the MI rate and SDS
performed, using the Bruce protocol. Patients received an injec“\(/)vré e evaluated using ANOVA. The statistical analysis was per-
of 9"Tc-sestamibi at peak stress and exercised at the same I%ve[ d using Graduate Pack 9.0 (SPSS. Chi L
for an additional 60 s and 2 min more at 1 level lower. Horizontaf)rrne using Graduate Pack 9.0 ( » Chicago, IL).
or downsloping ST segment depressih mm or upsloping=1.5
mm at 80 ms after the J point was considered positive. Failure RESULTS

achieve 85% of the maximal predicted heart rate or an ischeni;%tient Characteristics

ECG response during exercise was followed by conversion to an . - _— .
Table 1 summarizes clinical, scintigraphic, and follow-up

adenosine stress test. he 2 686 . h included in th
For adenosine stress, patients were instructed to avoid caffeiffgt@ on the 2, patients who were included In the prog-

containing products for 24 h before the test. Adenosine (1L{pst|c evaluation. The mean prescan likelihood of coronary
pg/kg/min) was infused over 6 min, arf™c-sestamibi was disease was 0.38 0.31, with 1,027 patients (38.2%)
injected at the end of the third minute. Whenever possible, patierid).20, 1,317 patients (49.1%) between 0.20 and 0.80, and
performed a low-level treadmill exercise during the adenosir@42 patients (12.7%)0.80. In patients with previous MI,
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TABLE 1 (Fig. 1C). However, addition of the EF data to the combined
Patient Characteristics model of prescan and perfusion data yielded a significant
increase in the globak? only in the prediction of CD,

Parameter n (%) h . .
whereas no prognostic information was added in the pre-
Patients 2,686 diction of MI. The statistical results of the final multivariate
':A%Teg’) 1 2?35(&029) models for the prediction of Ml and CD are summarized in
Exercise 1:678 (62)' Table 2. The independent variables for the prediction of Ml
Symptoms were the amount of ischemia (SDS) and the prescan likeli-
Typical angina 403 (15) hood of CAD. The independent variables for predicting CD
Atypical angina 798 (29.7) were the EF, adenosine stress, and the prescan likelihood of
History of Ml 698 (26) CAD.
History of coronary angioplasty 518 (19.3)
History of bypass surgery 525 (19.9) Risk Stratification
E';‘;’::tzzs”i“oer:“tus 12;2 21?8) Univariate. Figure 2 shows an inverse relationship be-
Current smoking 59 ©.6) tween the average CD rate (%/y) and the EE. Values of tl_qe
Prescan likelihood of CAD 0.38 + 0.31 EF were obtained by averaging over 10% intervals. This
Abnormal perfusion at stress 1,440 (53.9) relationship was best fitted by an exponential curve, yield-
Egversible perfusion defect 1,25%1 (42) ing a high correlation coefficient (y 28.5 X 70063 r =
CD 57 (2.12)
Mi 30 (1.12)
A 100 q
%k
the median time between the MI and the nuclear test was
3.9y. Of these 698 patients (26%) (Table 1), only 73 (2.7%) *
were studied within 3 mo of the MI. ‘_3
The perfusion scan showed that 1,261 patients (47%) Had”
reversible perfusion defects; 680 patients (25.3%) had a
mild or moderate amount of ischemia (SDS, 2-7), and 581 ]
(21.6%) had a large amount of ischemia (SD). The EF 5 Adenosine SRS Age LK MI SDS DM
mean EF was 58& 5; 1,956 patients (72.8%) had norma| B 01

left ventricular function (EF>50%), 574 (21.4%) had mild
or moderate dysfunction (EF, 30%-50%), and 156 (5.89
had severe ventricular dysfunction (E€30%).

During the follow-up (20.9+ 4.6 mo), 57 CDs (2.12%)
and 30 nonfatal Mls (1.12%) occurred. One hundred eight
nine patients underwent late-60 d after the nuclear test)
revascularization (bypass surgery, 77 [2.9%]; coronary gn-

. SDS SSS Angina LK EF Age SRS
gioplasty, 112 [4.2%)]).
Prediction of CD and MI C — T
Univariate Cox proportional hazards regression analysis 1 i
i i koK
of prescan, perfusion, and function data showed that the best —

predictor of CD was the EFy¢, 84.3;P < 0.0001) (Fig. | % ¥
1A), followed by the SSSy?, 50.5; P < 0.0001). The | & o
amount of ischemia (SDS) was a significant but weakar:% 7
predictor of CD {2, 18.8;P = 0.0002). The best predictor
of Ml was the SDS ¥?, 34.7; P < 0.0001) (Fig. 1B).
Prediction of Ml by EF, although significant (Fig. 1B), wag
substantially weakerg, 8.7;P = 0.003) than by SDS. The
type of stress used (adenosine vs. exercise), history of M,
and diabetes mellitus were significant predictors of CD bpt prescan Proscan Prescan + Perfusion +
not of MI, whereas typical angina was a predictor of Ml byt +Perfusion Function
not CD. L L

Multivariate analysis showed that addition of perfusio'é:gsigﬁ ;}]alé?é\'?éffréﬁi;?gnBgfang r:#g 'Y]ir;?;?a(lcgﬂfoLxKri

variables to prescan variables resulted in a significant igrescan likelihood of coronary disease; DM = diabetes mellitus.
crease in the globa}? in the prediction of both Ml and CD *P < 0.02. **P < 0.001.

40 1

20 4
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TABLE 2
Multivariate Cox Proportional Hazards Analysis: Best Models for Prediction of Ml and CD

Parameter B coefficient SE Wald x? P
MI
SDS 0.08 0.02 17.03 <0.0001
Prescan likelihood of CAD 1.74 0.68 6.55 0.01
CD
EF -0.05 0.01 24.35 <0.0001
Adenosine stress 1.22 0.35 11.89 0.0006
Prescan likelihood of CAD 1.57 0.64 5.97 0.02

—0.99,P < 0.005). According to this curve estimate, theatients with normal function as well as in patients with
CD rate exceeded 1%/y for EE50% and 4%/y for EF mild or moderate left ventricular dysfunction. Among pa-
<30%. On the basis of this equation, the study group wésnts with a large amount of ischemia (SDS7), the CD
stratified into 3 risk categories of CD: (a) EF50%, low rate was>1%l/y in patients with an EF>50% and in
risk (CD rate,<1%ly); (b) EF 30%—50%, intermediate riskpatients with an EF between 30% and 50%. Although mor-
(CD rate, 1%—4%ly); and (c) EE30%, high risk (CD rate tality was higher in patients with an EF of 30%—50%
>4%ly). Kaplan—Meier survival analysis showed a dg2.5%ly vs. 1.3%ly), the difference was statistically insig-
crease in survival with decreasing BF € 0.000001) (Fig. nificant. In the group with a mild to moderate amount of
3). The large gap between survival curves of patients withbchemia (SDS, 2—7), patients with normal left ventricular
an EF between 30% and 50% and patients with an E#nction had a very low risk of CD (0.7%l/y), whereas
<30% is attributed to the exponential relationship betwegratients with mild or moderate dysfunction had a signifi-
cardiac mortality and the EF. cantly higher CD rate, placing them at the intermediate risk
The relationship between the MI rate (%/year) and tHevel (2.2%/y;P < 0.05 vs. patients with normal function).
SDS (averaged over 5-unit intervals) was also best fit by &mong patients with severe left ventricular dysfunction
exponential curve (y= 0.36 X €% r = 0.97,P = 0.02) (EF, <30%), the CD rate was high>4%l/y) regardless of
(Fig. 4). Kaplan—Meier analysis showed a significantlthe amount of ischemia (Fig. 6B).
higher cumulative hazard for Ml in patients with ischemia
(SDS,=2) compared with patients without ischemia (SDDISCUSSION

<2) (Fig. 5). o . This study evaluated the prognostic value of the com-
_ Perfusion and FunctionFigure 6A illustrates the rela- yineq assessment of myocardial perfusion and function in
tionship between the CD rate and the amount of ischemiajn, prediction of ischemia, as measured by the SDS,
patients with normal left ventricular function (EE50%) qntatal MI, and CD as separate endpoints. We found
and in patients with mild or moderate ventricular dysfunGyat after adjustment for prescan information, the best
tion (EF, 30%-509%). The CD rate increased as a function ofyenendent predictor of M was the amount of perfusion
the amount of ischemid(to trend< 0.00001). In the group yefect reversibility, and the best predictor of CD was the

with no ischemia (SDS, 0-1), the CD rate wad%ly in  ,oqistress EF. The integration of the amount of ischemia

12

T
ative
10 e NSH ER30.50%

n\ (44) Survival
Cardiac 3 95
Death . a26) r=-0.99 %
0, .
(%lyear) 61 p<0.0001
.85
41 EF <30%
.80
H P<0.00001
75
0 T T T T T T T ]
10 20 3B 4 50 6 70 8 9% 70 .
0 150 300 450 600 750 900
Ejection Fraction (%) Time (days)

FIGURE 2. Annual CD rate as function of EF. Number of FIGURE3. Cumulative survival with stratification by EF. Num-
patients at each 10% interval is indicated in parentheses. ber of patients in each subgroup is indicated.
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FIGURE 4. Nonfatal Ml rate as function of SDS. Number of B

patients at each 5-unit interval is indicated. 12 -

10.3
Cardiac 10 A

and the poststress EF data provided incremental value$ in Death g 75

risk stratification of patients with an EE30%. (%/year) 6
Hachamovitch et al.5) have shown that the amount of 7

perfusion abnormality at stress is a powerful predictor ¢f 4 -

both nonfatal Ml and CD. Moreover, the specific risk of eagh 2

of these endpoints can be estimated by the amoupedii- o

sion abnormality. Whereas moderate and severe perfusjon
abnormality identifies patients at intermediate to high risk of
both nonfatal Ml and CD, mild perfusion abnormality id 39 49 68  # patients
related to an intermediate risk of nonfatal MI but very low
risk (<1%/y) of CD. We have recently shown that postFIGURE 6. CD rate as function of amount of ischemia in
stress EF by gated perfusion SPECT provides incremengatients with EF >50% and EF between 30% and 50% (A) and
values over the amount of stress perfusion abnormagjty (" Patients with EF <30% (B). Mod = moderate. °P < 0.05 vs.
However, the contribution of perfusion and function data |6/F =50% in same perfusion category. P < 0.005 compared
AR ) ith no ischemia and same EF category.

predicting nonfatal Ml and CD as separate endpoints was

not assessed in that study because of the relatively small

number of MIs during the follow-up period. In this study, ) ) . o )
the larger patient population and the larger number of ha$iPn: and function variables studied. Multivariate analysis

events allowed for separate evaluation of CD and nonfafflowed that after adjusting for prescan data (prescan like-
MI. Univariate analysis identified the poststress EF as t#{800d of CAD and adenosine stress) the best and indepen-

most powerful predictor of CD among all prescan, perfdent predictor of CD was the EF. As shown in post-MI
patients {3), the relationship between the CD rate and

poststress EF was exponential, with a progressive increase

No ischemia Mild/ Mod Large

Cumulative %4 in mortality as the EF fell below 50%.

Hagard of ML The best predictor of nonfatal Ml by univariate and
Non-Fatal SDS>2 multivariate analysis was the amount of ischemia (SDS).
Myocardial .03

This variable reflects the extent and severity of hemody-
namically significant coronary stenoses and the amount of
021 pom jeopardized myocardium. Although several serial angio-
graphic studies have shown that 60%—70% of all acute
sps<r coronary syndromes evolve from mildly to moderately ob-
structive lesions 14,19, significant stenotic lesions

Infarction

N=1425
.01

oo [ r—" progress to total occlusion more frequently than do mild to
0 150 300 450 600 750 900 moderate obstructions, and, at autopsy, coronary thrombosis
Time (days) is more prevalent in severely stenotic plaqu&).(In our

data the amount of ischemia was an independent predictor
FIGURE 5. Cumulative hazard of nonfatal MI with stratifica- _Of Ml ‘?fter adjustment for the prescan Ilke!lhOOd of CAD’
tion by presence or absence of ischemia. Number of patients in ~ indicating the value of the extent and severity of obstructive
each subgroup is indicated. coronary disease in predicting MI. The relationship between

ProcnosTIcVALUE oF GATED SPECT e« Sharir et al. 835



the Ml rate and the SDS was exponential, with an excellelipid lowering has been shown recently to be associated
correlation coefficient. with a significantly lower ischemic event rate and a signif-
Although the amount of ischemia was a weak and noreant delay in the time to first ischemic event compared with
independent predictor of CD in the overall patient populaatheter-based revascularizati@). (Thus, it would appear
tion, the SDS improved risk stratification in patients with athat patients at low risk of CD might benefit more from
EF =30%. We found that in these patients cardiac mortaliipitial medical therapy and delayed revascularization (if
increases as a function of the amount of ischemia, and thecessary) than from an early revascularization strategy.
integration of perfusion and function improves risk stratifi- In this study, we showed that the relationship between
cation. Patients with no ischemia were at very low risk gerfusion and function data, derived from gated myocardial
CD (<1%ly), and patients with a large amount of ischemiperfusion SPECT, can be useful in stratifying patients into
(SDS, >7) had a death rate of1%/y regardless of their low, intermediate, and high risk of CD (Fig. 7). According
cardiac function. However, patients with a mild or moderat® this risk stratification, patients are initially categorized
amount of ischemia (SDS, 2—7) could be stratified further into 2 groups: those with an EE30% and those with an EF
very low risk if they had normal ventricular function and<30%. Patients with an EE30% are further classified into
intermediate risk if they had mild to moderate ventriculaB subgroups: (a) patients with a large amount of ischemia
dysfunction (EF, 30%—-50%). Knowledge of the amount SDS, >7), who are at intermediate or higher risk of CD
ischemia did not improve risk stratification in patients witland, therefore, might benefit from an early revascularization
severe left ventricular dysfunction (EK:30%) because strategy; (b) patients with no evidence of ischemia on per-
these patients had a high mortality rate regardless of thesion imaging, who have very low risk of CD and, there-
perfusion findings. fore, might benefit more from initial medical therapy; and
Coronary artery bypass surgery has been shown to p(o} patients with a moderate amount of ischemia (SDS,
long survival (7-19. In a meta-analysis of randomized2—7), in whom risk assessment might be improved by fur-
trials of coronary artery bypass surgery versus medidiler stratification into those with normal ventricular func-
management, Yusuf et all)( examined the value of ation (EF,>50%), who are at low risk of CD, and those with
strategy of early bypass surgery versus initial medical thenild or moderate ventricular dysfunction (EF, 30%-50%),
apy with delayed surgery for advanced symptoms. Theado are at intermediate risk. Aggressive medical therapy
investigators showed a beneficial effect on survival for eariyiight be preferred in the former subgroup, whereas early
bypass surgery at 5y, which extended over 10 y. Subgrouvasive strategy, in conjunction with medical therapy,
analysis showed that the benefit was most pronouncedsimould be considered in the latter subgroup. Because cardiac
patients with more extensive coronary disease or ischemiertality in patients with an EK30% is high even in the
and in patients at intermediate risk (cardiac mortality absence of ischemia, these patients should be considered for
2%—-3%ly with medical therapy) or high risk-@%/y) on evaluation of stress-induced ischemia and myocardial via-
the basis of clinical and angiographic data. Left ventriculdnility as well as early revascularization when inducible
dysfunction (EF,<50%) was also associated with a bendschemia or a large amount of viable myocardium is iden-
ficial effect for the early bypass surgery strategy. In low-ristfied (26).
patients (cardiac mortalitys21%/y), a nonsignificant trend  The risk stratification provided in this study is based on
toward greater mortality with bypass surgery was evidenhtegrating the amount of stress-induced ischemia and the
The beneficial effect of bypass surgery on survival was not
associated with increased relative benefits of the procedyre
itself but, rather, with an increased absolute benefit in pa-
tients at higher baseline risk of CD. Therefore, stratificatign
of patients into risk levels and improving the identification

Post-stress EF

of those at intermediate and high risk of CD might bg

valuable in applying the results of these large-scale stud|es \

to individual patient management. &)S‘g‘)f Mid/moderate_ || Large amount
Medical therapy has been shown to reduce the rate|of (sDS=2-7) (SDS>T)

ischemic events and CD in selected patient gro@ps-23.

Trials that compared initial coronary angioplasty strategy [Be>s0% | [Er-30-50%

with medical therapy in non—high-risk patients with angig-

graphically documented CAD failed to show a beneficial| Low risk Intermediate risk High risk
effect for an initial invasive strategy with respect to long

term survival and prevention of nonfatal M2,24,25. The Medical Revasoularization Viability
Coronary Angioplasty Versus Medical Therapy for Angin assessment

(RITA-2) trial (25) showed a significant excess in mortalit

and nonfatal Ml for an initial coronary angioplasty strateg¥iIGURE 7. Risk stratification by poststress EF and amount of
compared with conventional medical therapy. Aggressiwress-induced ischemia.

57
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poststress EF, acquired from gated myocardia| perfusi(ﬁq Sharir T, Germano G, Kavanagh PB, et al. Incremental prognostic value of

. . . s post-stress left ventricular ejection fraction and volume by gated myocardial
SPECT. Ventricular function assessed durmg the first hour perfusion single photon emission computed tomogra@inculation. 1999;100:

after stress incorporates information on baseline as well asjg3s_1042.
poststress cardiac function. Johnson et2l) 6howed that 7. Haris PJ, Lee KL, Harrell FE Jr, Behar VS, Rosati RA. Outcome in medically

patients with reversible stress perfusion defects frequently trgated coronary artery disease: ischemic events—nonfatal infarction and death.
Circulation. 1980;62:718-726.

had pOStStreSS (exercise Or_ adgnosine) Stunning- We ha_é./%taniloff HM, Forester JS, Berman DS, Swan HJC. Prediction of death, myocar-
shown that poststress stunning is a marker of severe angio-dial infarction, and worsening chest pain using thallium scintigraphy and exercise

graphic coronary diseas€8). Therefore, the prognostic  electrocardiography Nucl Med.1986,27:1842-1848.

| f tst EF t b ttributed lel t9. Berman DS, Kiat H, Friedman JD, et al. Separate acquisition rest thallium-201/
value of posistress may no € attributed solely 1o stress technetium-99m sestamibi dual-isotope myocardial perfusion single-pho-

baseline ventricular dysfunction but may also be attributed ton emission computed tomography: a clinical validation stutiyam Coll
to transient worsening of ventricular function in patients Cardiol. 1993,22:1455-1464.

. i . . . . Germano G, Kavanagh PB, Chen J, et al. Operator-less processing of myocardial
with stress-induced ischemia and extensive coronary did perfusion SPECT studied.Nucl Med.1995:36:2127-2132.

ease. ReSting EF, obtained USing a 1- or2@ c-sestamibi 11. Germano G, Kiat H, Kavanagh PB, et al. Automatic quantification of ejection
nongated stress gated rest protocol, is not Iikely to be fraction from gated myocardial perfusion SPECQITNucl Med.1995;36:2138—

influenced by stress-induced ischemia and does not reflec**" .
12. Diamond GA, Staniloff HM, Forrester JS, Pollock BH, Swan HJC. Computer

poststress Stu_nmng- Therefore, the reStmg EF may not be A8 ssisted diagnosis in the noninvasive evaluation of patients with suspected
strong a predictor of CD or MI. coronary artery diseasé.Am Coll Cardiol.1983;1:444—455.
13. The Multicenter Postinfarction Research Group: risk stratification and survival
after myocardial infarctionN Engl J Med.1983;310:331-336.
CONCLUSION 14. Falk E, Shah PK, Fuster V. Coronary plaque disrupt®@inculation. 1995;92:

This study showed that, after adjustment for prescan 857-67% _ _ _
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