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Abstract
Purpose of Review Radionuclide myocardial perfusion imaging (MPI) continues to be the most reliable modality for diagnosis of
hemodynamically significant coronary artery disease (CAD). The application of radionuclide MPI using single photon emission
computed tomography (SEPCT) and positron emission tomography (PET) for CAD is reviewed, with emphasis on diagnosis and
risk stratification.
Recent Findings Contemporary studies have reported the diagnostic and prognostic value of novel imaging protocols, employing
stress-first or stress-only approach. In addition, the superior diagnostic value of PET has been established with a role of
assessment of myocardial blood flow to improve risk stratification. The utility of MPI in special populations, such as the elderly,
women, and diabetic patients has also been recently evaluated. Furthermore, multicenter studies have reported a similar diag-
nostic and prognostic value of radionuclide MPI compared with other functional and anatomical techniques for CAD.
Summary RadionuclideMPI with SPECTand PETare efficacious for diagnosis and prognosis of CAD. Its universal application
in varied patient populations highlights its excellent clinical effectiveness.
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Abbreviations
CAD Coronary artery disease
MPI Myocardial perfusion imaging
PET Positron emission tomography
SPECT Single photon emission computed tomography
SF Stress-first
SO Stress-only
ED Emergency department

MBF Myocardial blood flow
CFR Coronary flow reserve

Introduction

Once a problem of only western and developed countries,
coronary artery disease (CAD) has now become a common
cause of mortality and morbidity worldwide [1]. Furthermore,
caring for patients with known or suspected CAD poses tre-
mendous economic pressure on healthcare resources, not only
due to costs related to testing and treatment, but also those
associated with loss of productivity in afflicted individuals
[1]. Therefore, it is expected that more efficient use of re-
sources and focus on improving cardiovascular outcomes in
such patients will be prioritized as we continue to move from
volume- to value-based care [2]. In addition, there is currently
growing emphasis on maximizing the yield of diagnostic test-
ing, such that an imaging modality is not only expected to
confirm the presence or absence of a certain diagnosis, but
also to guide post-test decision making in ways that will im-
prove patients’ prognosis and quality of life [3].
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There are several objectives to be achieved when evaluating
patients presenting with chest pain or other anginal-equivalent
symptoms. Determining the etiology of symptoms and particu-
larly discerning whether they can be attributed to underlying
CAD is arguably the principal goal of care in these patients.
Once the diagnosis of CAD is confirmed, the next goal would
be to stratify those with disease according to their risk of future
adverse cardiovascular events based on the anatomical or phys-
iological severity extent of the disease. Finally, this information
will also be used to guide referral for more invasive cardiac
procedures, such as coronary angiography and revasculariza-
tion, based on the likelihood that patients will derive more ben-
efit from revascularization compared to medical therapy alone.

Even when obstructive CAD is not identified as the culprit
for symptoms, this encounter represents a unique opportunity
to assess patients’ cardiovascular prognosis and to implement
appropriate preventative therapies for those at risk. Detecting
markers of “hidden cardiovascular risk”, such as incidental
subclinical coronary atherosclerosis or coronary microvascu-
lar dysfunction, may be used to guide the initiation of thera-
pies, including aspirin and statins, which have been shown to
mitigate risk of cardiac events.

To this end, radionuclide myocardial perfusion imaging
(MPI) is a commonly utilized imaging test for the evaluation
of patients with known or suspected CAD. There is currently a
large body of evidence supporting the significant role of MPI
in the diagnosis and management of patients with suspected
ischemic heart disease, whether performed using single pho-
ton emission computed tomography (SPECT) and positron
emission tomography (PET) technologies. In this report, we
aim to provide an overview of diagnostic and prognostic im-
plications of both SPECTand PETMPI in patients with CAD.

Role of PET and SPECT in the Diagnosis of CAD

MPI forms the backbone for diagnosis of CAD and for the
assessment of physiological significance of anatomical stenosis.
This reliance on MPI is based on decades of prospective obser-
vational data highlighting its ability to provide reliable assess-
ment of the presence and severity of CAD, across a wide range
of population subgroups. Pooled data from a large number of
observational studies suggest the sensitivity and specificity of
exercise and pharmacological SPECTMPI to be 87 to 89% and
73 to 75%, respectively [4]. A high normalcy rate of 91% is
again indicative of the exceptional diagnostic value of SPECT
MPI to detect normal test results among those with a low like-
lihood of CAD. The diagnostic performance of SPECT MPI is
further improved by the use of attenuation correction. While
most of the evidence has been on the diagnostic performance
of MPI with SPECT, recent data from PET suggests a similarly
high diagnostic sensitivity and specificity [5]. Addition of myo-
cardial flow reserve (normal > 2), which is an established

advantage of PET, confers a sensitivity and specificity of 96%
and 80%, respectively, with an overall accuracy of 92%.

Due to higher spatial resolution and inherent ability to cor-
rect for scatter and soft tissue attenuation, PET has better image
quality, higher interpretive certainty, and superior sensitivity
and specificity for detection of obstructive CAD compared
with conventional SPECT [6–8]. Moreover, PETMPI exposes
patients to significantly lower radiation dose compared with
most conventional SPECT protocols due to the inherent char-
acteristics of PET tracers [9]. Such technical advantages have
supported growth of cardiac PET in contemporary nuclear lab-
oratories. Despite its diagnostic performance, underestimating
the true extent of obstructive epicardial coronary disease (e.g.,
situations with balanced ischemia), and the inability to deter-
mine microvascular dysfunction remain major limitations of
stress MPI with conventional SPECT [10, 11]. Several perfu-
sion and non-perfusion markers have been proposed to im-
prove detection of left main or three-vessel coronary disease
angiographically when combined with relative perfusion as-
sessment [12]. Additionally, as the use of PET for cardiac
applications continues to grow, several PET-derived markers
have also been described to improve the diagnostic yield of
stress perfusion imaging. A preserved left ventricular ejection
fraction reserve with PET—defined as an increase in left ven-
tricular ejection fraction between rest and peak hyperemic
stress—is associated with a low likelihood of finding angio-
graphically extensive coronary disease [13•]. Unlike PET-
derived LVEF reserve, however, a negative LVEF reserve with
SPECT does note carry the same diagnostic utility [14, 15•],
underscoring the differences in the timing of gated image ac-
quisition between PET and SPECT. Myocardial blood flow
reserve is another PET-derived marker that improves discrim-
ination between patients with and without left main or three-
vessel disease, and finding extensive CAD is unlikely in pa-
tients with intact coronary vasomotor function [16•, 17]. The
field of dynamic SPECT with solid state detector cameras is
rapidly evolving, and assessment of MBF could be a reality
with SPECT in the near future. Table 1 summarizes the con-
temporary perfusion and non-perfusion findings with PET and
SPECT that suggest the presence of left main or three-vessel
CAD.

Novel Radionuclide MPI Protocols
for Diagnosis of CAD

Novel MPI protocols for diagnosing CAD and for evaluating
acute chest pain in the emergency department (ED) have been
recently introduced, that allow for improved laboratory
throughput, while maintaining the diagnostic and prognostic
value of MPI. Since PET MPI is inherently fast, with very
short tracer half-life and a significantly lower radiation expo-
sure, these protocols specifically apply to SPECT MPI.
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Stress-First or Stress-Only MPI

Numerous studies have recently reported the application of
stress-first (SF) or stress-only (SO) SPECT MPI for CAD.
Chang et al. reported a retrospective analysis of a large cohort
of 16,854 patients who had normal SPECTMPI by either a SF
or s stress/rest protocol [18]. Approximately 48% of these
patients underwent a SF protocol, and over an average follow
up period of 4.7 years, there were no significant difference in
the adjusted annualized mortality rates among those who
underwent SF (2.6%) vs. those who underwent stress/rest im-
aging (2.9%), p = 0.89. Additionally, there were no difference
in outcomes among the two groups by gender, diabetes,
known CAD, and Duke Treadmill score. Another study by
Duvall et al. studied the prognostic value of a normal SO
SPECT MPI protocol among patient with low pre-test risk
of CAD [19]. Among 1673 patients with a normal SO SPET
MPI, the annualized all-cause mortality was < 1% over an
average follow-up period of 40 months. This was similar to
a similarly low-risk cohort of patients who underwent conven-
tional rest/stress protocol (p = 0.94). Representative images of
patients with an abnormal SO SPECT MPI are shown in
Fig. 1.

MPI for Acute Chest Pain

Accurate triage of patients presenting to the emergency de-
partment (ED) with chest pain is essential for risk assessment
and adequate patient management. In majority of the patients
presenting to the ED, the diagnosis of ACS is not always
conclusive, and radionuclide imaging can help in triaging of
these patients. In patients presenting to the emergency with
chest pain, who are suspected of having an acute coronary
syndrome, rest imaging during pain can be employed to detect
acute myocardial infarction or ischemia [20]. In this protocol,
a standard high-dose of Tc-99 m is injected at rest during chest
pain or soon after resolution (within 30min), with gated SPECT
imaging performed within 30–60 min. A completely normal-
gated SPECT study virtually excludes the presence of myocar-
dial ischemia. Evaluation of patients with chest pain in the ED
with resting SPECT MPI has shown excellent sensitivity of
MPI (92%) for myocardial ischemia, which was significantly
greater than that conferred by the first troponin level (39%) [21].
A clinical trial of patients with acute chest pain in the ED has
highlighted the utility of rest MPI limit hospitalization and

facilitate early discharge from the ED. [22] SPECT MPI with
Tc-99 m is particularly well suited for acute chest pain imaging,
due to its 6-h half-life and no significant redistribution (unlike
Thallium-201) allowing perfusion to be “fixed” at the time of
injection with flexibility in timing of imaging.

Given the development of ultrafast SPECT systems
employing cadmium-zinc-telluride technology, these novel
protocols have received significant traction for their ability
to improve laboratory throughput by eliminating the need
for additional imaging, with significant radiation dose reduc-
tion [23]. Even with a standard Anger camera, a SF/SO pro-
tocol or acute chest pain imaging has the ability to reduce
radiation dose to around 9 mSv considering 30 mCi as a stan-
dard high-dose for MPI.

Risk Stratification of with PET and SPECT

Prognostic Value of Perfusion-Based Findings

Several studies have shown the association between the pres-
ence and magnitude of myocardial ischemia the risk of cardiac
death and non-fatal myocardial infarction, with both PET and
SPECT [24, 25•]. An abnormal SPECTMPI portends a 5 to 6-
fold increase in the rate of cardiac death and non-fatal myo-
cardial infarction compared with a normal study, whether pa-
tients underwent exercise (0.7% vs. 4.3%, respectively) or
pharmacologic (1.8% vs. 10%) SPECT MPI [26]. Similar
findings were also shown across the spectrum of cardiovascu-
lar risk, including patients with or without CAD, diabetes, and
chronic kidney disease. Data from the PET multicenter regis-
try showed a twofold increase in the hazards of cardiac death
in patients with a mildly abnormal PET MPI (HR 2.3, 95%CI
[1.4–3.8]; p = 0.001), and almost a fivefold increase in those
who had a severely abnormal PETMPI (HR 4.9, 95%CI [2.5–
9.6]; p < 0.0001) [25•].

Incremental Prognostic Value of Coronary Flow
Reserve

The ability to quantify myocardial blood flow in absolute
terms (ml/min/g) has led to increased interest in cardiac appli-
cations of PET imaging technology, not only for the diagnos-
tic benefits mentioned earlier but also for the incremental
prognostic value provided with assessment of coronary

Table 1 Perfusion and non-
perfusion findings associatedwith
a higher likelihood of left main or
three-vessel coronary artery
disease

Findings shown with PET Findings shown with SPECT

Transient ischemic dilation Transient ischemic dilation

Negative left ventricular ejection fraction reserve Regional wall motion abnormalities with gated SPECT

Impaired coronary flow reserve Increased lung uptake of 201 Tl

Increased right ventricular uptake with dual isotope studies
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vasomotor function [27]. Coronary flow reserve (CFR)—de-
fined as the ratio of peak-hyperemic myocardial blood flow to
that at rest—is a physiologic marker of the coronary microcir-
culatory status which can now be routinely assessed in clinical
practice in addition to relative perfusion assessment [28•].
PET-derived CFR measurements are feasible with available
PET tracers, including 82Rb, N-13 ammonia and O-15 water,
and flow measurements obtained can be processed across
available software packages [29].

CFR is a stronger predictor of cardiac death compared
with peak hyperemic myocardial blood flow [30•, 31].
PET-determined CFR has also been shown in several stud-
ies to provide incremental risk stratification and to predict
adverse cardiovascular events, independent of age, gender,
cardiovascular risk factors, presence, and extent of ische-
mia (Fig. 2) [32]. Low CFR was associated with a threefold
increase in the risk of cardiac death, non-fatal myocardial
infarction, or late revascularization among patients who
underwent N-13 ammonia PET MPI, irrespective of the
presence or absence of relative perfusion defects [33].
Similarly, CFR with 82Rb PET MPI was independently
predictive of future major adverse cardiac events with
comparable estimates of risk [34–37]. The prognostic util-
ity of PET-derived CFR was also demonstrated in other
patient cohorts, including women, patients with diabetes,
chronic kidney disease, and those with elevated markers of
myocardial injury [38•, 39•, 40–43].

Role of Revascularization in Improving Survival
in Patients with Ischemia

Currently, available evidence supports that the burden of ische-
mia might be beneficial in guiding revascularization decisions
in patients undergoing SPECT MPI [44]. Albeit observational
and retrospective in nature, those data have provided evidence
that patients with greater extent of ischemia (> 10–12.5%) are
likely to benefit from referral to early revascularization com-
pared with those with milder degrees of ischemia who fared
better with medical therapy. Similar data with PET are avail-
able and suggest the threshold at which patients derive survival
benefit with revascularization might be lower. This concept is
being tested in the randomized International Study of
Comparative Health Effectiveness with Medical and Invasive
Approaches (ISCHEMIA) trial which has recently finished
enrollment, awaiting the release of its results next year.

Prognostic Value of MPI in Special
Populations

Elderly Patients

Elderly patients constitute a high-risk population, likely due to
age-related atherosclerotic changes as a natural course of dis-
ease, and also due to concomitant comorbidities. Studies have

Fig. 1 Abnormal stress-only SPECT myocardial perfusion imaging.
Patient was a 58-year-old male, with hypertension and no prior history
of coronary artery disease, who complained of with chest pain. Stress-
only SPECT myocardial perfusion imaging was performed with 30 mCi
of technetium-99 m following treadmill exercise. Patient exercised for
8 min, achieving 85% maximum predicted heart rate, with non-exercise

limiting angina. Exercise ECG was negative for ischemia. Gated stress
perfusion images show a severe apical perfusion defect, for which the
patient was referred for a coronary angiogram that showed critical
stenosis of the left anterior descending coronary artery (red arrow).
Stress-AC: stress imaging with attenuation correction
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shown age to be one of the strongest predictors of myocardial
ischemia among the elderly when comparedwith the burden of
other CAD risk factors [45]. Though increasing age has strong
association with anatomical CAD [46], MPI has the ability to
risk stratify them and has shown a similarly low occurrence of
adverse outcomes among elderly with a negative SPECT MPI
[47]. The negative predictive value of a normal SPECT MPI
among the elderly was reported to provide a similar short-term
warranty period for the elderly when compared with younger
patients, with the exception of elderly diabetic women. A re-
cent PET MPI study evaluated the prognostic value of PET
among the elderly [48]. In this study, there was an increase in
all-cause mortality among the elderly (> 65 years) with an
increasing burden of ischemia and percent LV stress perfusion
defect (Fig. 3). This sequential increase in mortality did not
however reach statistical significance among the very elderly
(> 85 years) due to a small population size (n = 248). The rel-
atively younger population included patients between 65 and
84 years of age (n = 3085), which per Diamond and Forrester
criteria are the subgroup with the highest pretest likelihood of
CAD [49], thus underscoring the prognostic value of PETMPI
in a high-risk elderly population.

Women

Despite a relatively lower pretest likelihood of CAD and a
lower burden of anatomical CAD when compared with men
of similar age and symptoms, women tend to have worse
prognosis from CAD. Though studies have not consistently
reported under testing among women to be the rationale for
this discrepancy [50], perfusion imaging among women is
more challenging, with a high rate of both false positive and
false negative studies. This could be due to breast attenuation
and partial volume effect from smaller ventricles in women.

Despite these limitations, MPI allows for robust diagnosis and
prognosis from CAD among women, with SPECT MPI pro-
viding a comparable diagnostic accuracy among women [51].
Ameta-analysis has previously reported superior sensitivity of
Thallium SPECT MPI vs. ETT alone 78% vs. 61% among
women with intermediate to high pretest likelihood of CAD
[52]. A large meta-analysis reported an excellent prognostic
value of SPECTMPI among women with known or suspected
CAD. After a mean follow-up of 3 years, women with known
or suspected CAD with a normal SPECT MI experienced a
99% event-free survival (similar to men) [53]. Additionally,
an abnormal SPECTMPI provided incremental risk stratifica-
tion over ETT variables alone, wherein increasing severity of
SPECTabnormality were associated with a graded increase in
adverse cardiovascular events among women. SPECT MPI
better risk stratified women when compared with men: area
under the curve for women vs. men 0.84 vs. 0.71, for cardiac
death and non-fatal MI. Furthermore, left ventricular ejection
fraction, which can be simultaneously obtained from routine
gated SPECTMPI acquisitions, further identifies a greater risk
of cardiac death and non-fatal MI among women with severe
inducible ischemia [54]. Sharir et al. reported a significantly
greater 3-year event rate among women with severe ischemia
and LVEF < 51% (40%) when compared with those with
LVEF > 51% (10%). Furthermore, the greater diagnostic ac-
curacy of PET MPI may confer an additional prognostic ad-
vantage and may also reduce the number of indeterminate
studies. Studies have shown that additional risk stratification
among women can be provided by assessment of MBF, which
is a unique advantage of PETMPI. In a cohort of symptomatic
patients referred for invasive coronary angiography, an im-
paired CFR identified a low frequency of multivessel CAD
among women when compared with men [40]. Despite a low-
er pretest probability of CAD and a lower burden of

Fig. 2 Association between PET-derived coronary flow reserve and risk of cardiovascular events. CFR: coronary flow reserve. (Adapted with
permission from Springer Nature from: Al Badarin et al. Heart Failure Reviews 2017;22 (4):441–53) [32]
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anatomical CAD, women experienced a greater risk of cardio-
vascular events as compared with men. There is now growing
burden of evidence to suggest that a very low CFR may ex-
plain the discordance between the lower prevalence of ana-
tomically severe CAD and ischemic events among women,
which are likely a function of endothelial dysfunction that can
be effectively imaged with PET MPI.

Diabetic Patients

Diabetes is often referred to as CAD equivalent and is con-
sidered to portend a high global risk for CAD. Studies have
shown that silent myocardial ischemia occurs with high fre-
quency among asymptomatic diabetic patients [55], and this
myocardial ischemia on SPECT MPI is associated with a
high risk of mortality and adverse cardiovascular events
[56]. Though assessment of ischemia by stress MPI is gener-
ally not indicated in asymptomatic patients, it may be consid-
ered in patients with diabetes (high global CAD risk) as sug-
gested by clinical guidelines [57]. Coronary endothelial dys-
function is often present in patients with diabetes and can be
assessed by measuring myocardial blood flow on PET MPI.

A recent study evaluated the role of coronary flow reserve
(CFR) in risk stratification of patients with and without dia-
betes [41]. In a large study of 2783 patients (42% with dia-
betes), Murthy et al. quantified CFR using Rubidium-82 PET
MPI. While CFR predicted an increased rate of cardiac death
in both diabetics and nondiabetics, diabetic patients with im-
paired CFR but no known CAD had similar cardiac death rate
when compared with nondiabetic patients with CAD (2.8%
vs. 2%, p = 0.3). Interestingly, diabetic patients with pre-
served CFR and no known CAD had a similar cardiac death
rate when compared with patients with no known CAD or
nondiabetics (0.3% vs. 0.5%, p = 0.65). While relative MPI
allows for diagnosis of CAD among diabetic patients, identi-
fication of impaired myocardial blood flow with PET MPI
can further identify a high-risk subgroup of diabetic patients
that have a similarly poor prognosis as compared with those
patients with overt CAD.

Post-MPI Resource Utilization

In the evolving era of value-based care, it is exceedingly crit-
ical to understand how a diagnostic modality affects

Fig. 3 Annual mortality among elderly, stratified by the degree of left ventricular perfusion abnormalities. LV, left ventricular. (Based on data from Erthal
et al. [48])
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downstream resource use and how it informs post-test man-
agement decisions by providers. To this end, several studies
have evaluated patterns of post-MPI angiography and revas-
cularization with PETand SPECTas an indicator of how these
tests alter downstream management of patients who undergo
MPI. Merhige and colleagues have shown in a retrospective
observational study that the use of PET was associated with
lower rates of angiography (0.13% vs. 0.34%, respectively;
P < 0.0001) and revascularization (0.06% vs. 0.13%, respec-
tively; P < 0.0001) compared with SPECT in patients with
intermediate pretest likelihood, without an increase in rates
of short-term cardiovascular events [58]. Another group of
investigators, however, have shown discordant results with
higher rates of angiography and revascularization at 60 days
post-MPI after PET implementation compared with historical
controls from a preceding SPECT-only era [59]. Similarly,
rates of post-MPI angiography and revascularization after
PET were higher in the Study of Myocardial Perfusion and
Coronary Anatomy Imaging Roles in Coronary Artery
Disease registry (SPARC) that prospectively examined man-
agement patterns following a variety of non-invasive modali-
ties used in patients without CAD [60]. The cause for this
apparent discordance between results is unclear, but differ-
ences in study design and referral patterns between the mo-
dalities may potentially be relevant.

Diagnostic and Prognostic Performance
of SPECT and PET MPI Compared with Other
Imaging Modalities

Several studies have compared the performance of MPI
for diagnosing CAD with other modalities. Though

exercise treadmill stress alone is recommended for indi-
viduals at the lowest risk of CAD, its reported sensitivity
and specificity of 68% and 77%, respectively, are signif-
icantly inferior to that of MPI [61]. Additionally, studies
have shown that ischemia on MPI can be present in
patients with no evidence of ECG ischemia on treadmill
exercise, and this ischemia on MPI is associated with an
increased risk of all-cause mortality [62]. When com-
pared to stress perfusion with cardiac magnetic resonance
(CMR), non-attenuation-corrected SPECT MPI has been
shown to have similar specificity and positive predictive
value for CAD [63]. Additionally, when comparing out-
comes, such as invasive angiography rates following
stress perfusion imaging, there were no differences in
downstream resource utilization and cost with either
stress CMR or stress SPECT MPI. Though a direct com-
parison between PET and CMR has not been performed,
a pooled analysis of 37 CMR studies and 15 PET studies
reported a superior AUC for PET than CMR for CAD
[64]. While the diagnostic accuracy of SPECT MPI and
stress echocardiography is generally considered to be
comparable, and both have a similarly high negative pre-
dictive value, a markedly abnormal SPECT MPI iden-
tifies a significantly higher risk of mortality vs. a normal
SPECT MPI [65]. While stress echocardiography pro-
vides a similar prognostic stratification [66], the magni-
tude of discrimination of risk between a normal and a
markedly abnormal stress echocardiogram is substantially
lower. Additionally, vasodilator perfusion stress imaging
is not routinely performed with echocardiography in con-
temporary clinical practice, which is a limitation for pa-
tients in whom medicines such as beta-blockers cannot
be withheld. Cardiac computed tomography angiography

Table 2 Comparison of clinical effectiveness of imaging modalities for diagnosis of coronary artery disease

Radionuclide
perfusion imaging

Echocardiography Cardiac computed
tomography angiography

Cardiac magnetic
resonance

Wide availability + + ±

Type of stress

Exercise + + na

Dobutamine + + na +

Vasodilator + na +

Assessment of coronary blood flow +

Independent of body habitus + + +

Imaging with comorbidities

Metal implants + + ± –

Renal failure + + – ±

Atrial fibrillation + ± – +

Established to guide therapy* + ±

Prognostic value + + + +

*Refers to assessment of % ischemic myocardium to guide medical therapy versus revascularization
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(CCTA), by virtue of anatomical imaging, has excellent
sensitivity and comparable specificity for diagnosing
CAD when compared with MPI; it does involve admin-
istration of iodinated contrast and the need for heart rate
control for adequate image quality. The PACIFIC trial
reported a superior diagnostic accuracy of PET MPI for
detection of hemodynamically significant CAD, when
compared with both SPECT and CCTA [67]. In addition,
the recently published ReASSESS study reported the di-
agnostic accuracy of fractional flow reserve derived from
computed tomography (FFR-CT) with that of conven-
tional SPECT MPI [68•]. Though the sensitivity of
FFR-CT was greater, SPECT MPI had a greater specific-
ity for obstructive CAD, with no difference in overall
accuracy. Additionally, the need for CCTA images to
be analyzed by a third party to derive the FFR results
makes it costlier with additional time and resources re-
quired for diagnosis, when there is no additional diag-
nostic benefit. The PROMISE (Prospective Multicenter
Imaging Study for Evaluation of Chest Pain) trial evalu-
ated the occurrence of major adverse cardiovascular
events (MACE) among individuals randomized to either
cardiac computed tomography angiography (CCTA) first
or functional testing first strategy [69•]. Although MPI
was not independently evaluated, 2/3rd of the patient in
the functional testing arm underwent MPI. Results from
the PROMISE trial showed no difference in the occur-
rence of MACE among those randomized to CCTA vs.
functional testing, though more patients randomized to
CCTA underwent invasive coronary angiography (ICA).

Conclusions

Radionuclide MPI is a robust technique for the diagnosis
of CAD, to guide therapeutic decision making and to de-
termine the risk of adverse outcomes. Though the field of
radionuclide MPI is mature, it continues to evolve, which
is evident from the application of new imaging protocols,
development of more efficient tracers, along with ad-
vances in camera technology resulting in reduced radia-
tion exposure. Given that radionuclide MPI can be univer-
sally employed, without any contraindications, as opposed
to other imaging modalities for CAD, its clinical applica-
bility remains unmatched. A comparison of the clinical
effectiveness of various imaging modalities is provided
in Table 2.
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