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Stable coronary artery disease (sCAD) is a clinical

condition encompassing diverse evolutionary phases of

CAD, excluding acute coronary syndromes1 and its

incidence varies in parallel with observed international

differences in CAD mortality,2 being generally more

prevalent in middle-aged women than in men, probably

due to higher incidence of microvascular disease in

female patients.3

As mortality rate sank in the latest years thanks to

recent advantages in diagnostic procedures and thera-

pies,4 a prompt and reliable diagnosis is highly

desirable. Additionally, the ideal diagnostic procedure

should also be preferably noninvasive and provide

prognostic information. In fact, the prognostic assess-

ment is a crucial part of the management of patients with

sCAD, able to identify patients who may have an

improvement in outcome with more aggressive inter-

vention, including revascularization.1

As a matter of fact, various factors can act alone or

in combination to cause a clinical evident sCAD,

including plaque-related narrowing of epicardial arter-

ies, focal or diffuse spasm of coronary arteries,

microvascular dysfunction, and ischaemic cardiomy-

opathy with impaired left ventricular (LV) dysfunction.1

As such, a comprehensive anatomical and functional

assessment is expected to yield highest accuracy in the

workup of patients with sCAD.

This topic has been addressed by Akil et al.5 in this

issue of the Journal of Nuclear Cardiology, wherein the

authors aimed at comparing two procedures able to

provide a functional assessment of CAD (i.e., cardiac

magnetic resonance-CMR and positron emission

tomography-PET) and an invasive technique for the

anatomical evaluation of epicardial vessels (i.e., coro-

nary angiography-CA, eventually with fractional flow

reserve-FFR assessment) for the evaluation of the sig-

nificance of coronary stenosis prior to transcutaneous or

surgical revascularization.

The authors evaluated 41 Patients with suspected or

known sCAD, who sequentially underwent a myocardial

perfusion PET with 13N-ammonia, CMR, and invasive

CA. Of note, FFR was assessed only in a fraction of

vessels (17 of 141, 12.1%).

Noticeably, the authors used PET-derived absolute

quantification of myocardial flow reserve (MFR) as

standard of reference, thus reporting suboptimal diag-

nostic performance both for CMR (sensitivity 27 to

47%, specificity 75 to 96%) and for CA (39 to 76%

sensitivity and 54 to 83% specificity). These values are

considerably lower than those reported in the literature.

A meta-analysis by Jaarsma et al.6 including a total of

166 articles (17,901 patients) demonstrated a very good

diagnostic accuracy for CMR (pooled sensitivity 88%,

specificity 76%), similar to that of PET (89% and 81%,

respectively). The contention may relate in the largely

different patient population (n = 41 vs 17,901) as well as

in that in the present study only patients with sCAD

were included. But the choice of a different standard of

reference represents a key factor in this regard.

The use of PET-derived absolute myocardial flow

quantification (MFQ) as gold standard is fascinating and
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supported by the fact that this information can effec-

tively reveal a microvascular dysfunction in patients

without significant stenoses of the epicardial vessels.

Unfortunately, a consensus in this regard has not been

reached yet and, to date, an invasive CA with FFR

assessment remains the standard of reference.
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Figure 1. Representative image showing an unremarkable myocardial perfusion PET with 82Rb,
wherein high myocardial blood flow (MBF) at rest affects the assessment of myocardial flow
reserve (MFR). Polar perfusion images at stress (A) and rest (B) show an unremarkable perfusion
pattern. The MBF at stress is normal (C), while MBF at rest is above normal standards (D) due to
patient’s anxiety during the procedure. As a consequence, MFR values are reduced both globally
and in each vascular territory (always\2.0, see table). Flow values are given in mL/g/min. sMFB,
myocardial blood flow at stress; rMBF, myocardial blood flow at rest; MFR, myocardial flow
reserve.
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It should also be noted that the standard of reference

chosen by the authors (MFR) alone is not the most

accurate parameter to predict a significant CAD.

Specifically, it was reported that in 15O-H2O myocardial

PET, hyperemic myocardial blood flow (MBF) has the

highest diagnostic accuracy, clearly outperforming

sMBF rMBF MFR 

LAD 2.98 1.12 2.66 

LCX 2.44 1.06 2.23 

RCA 3.65 1.28 2.83 

Global 3.00 1.14 2.58 
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Figure 2. Representative image showing a myocardial perfusion PET with 82Rb, with a regional
perfusion defect affecting the proximal portion of the inferolateral wall. There is a reduction of
counts on stress perfusion images (A) with recovery at rest (B). The mean values of myocardial
blood flow at stress (C) and rest (D) and the myocardial flow reserve (MFR, E) are normal both
globally and in each vascular territory (see table). Specifically, MFR values are constantly over 2.0.
Flow values are given in mL/g/min. sMFB, myocardial blood flow at stress; rMBF, myocardial
blood flow at rest; MFR, myocardial flow reserve.
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MFR.7 As a matter of fact, both global and regional

MFR can be affected by relatively high flow rates on rest

condition (Figure 1). Furthermore, even the assessment

of MFR in each vascular territory can miss localized

impairments, consistent with significant CAD

(Figure 2).

Other parameters like relative flow reserve (RFR),

defined as the ratio of hyperemic MBF in a stenotic area

to hyperemic MBF in a normal perfused area have been

investigated, but an improvement in diagnostic accuracy

was not demonstrated.8

Taken together, these observations suggest handling

the reported diagnostic performance with caution.

The authors also fail to demonstrate a significant

improvement of PET-derived MFQ in the prognostic

assessment of patients with sCAD. While this goal was

beyond the scope of the present paper, it should be

underlined that a great advantage of myocardial perfu-

sion imaging is the possibility to identify patients at

increased cardiovascular risk, as suggested by many

studies.9

Despite these limitations, the most important mes-

sage from the authors is that combining anatomical and

functional imaging is needed in order to yield improved

diagnostic accuracy in patients with sCAD. In this

regard, it should be noted that, although the anatomical

assessment in the present paper relies on invasive CA,

the same assessment can be effectively obtained with a

coronary-computed tomography angiography (CCTA),

which showed highest agreement with information

coming from invasive CA.10

The potential added value of the superimposition of

the coronary artery tree on myocardial perfusion in the

diagnostic workup has already been demonstrated. For

example, Kajander et al.11 reported that hybrid PET/

CCTA yielded superior diagnostic accuracy over stan-

dalone PET or CCTA, both on a per-patient basis and on

a per-vessel basis. Furthermore, studies on combined

single-photon emission tomography (SPECT) and

CCTA showed important prognostic value over stan-

dalone modalities,12 thus suggesting a similar impact for

hybrid PET/CCTA imaging.

It should also be noted that CCTA allows for the

characterization of coronary plaques13 and its relation-

ships with the perfusion status in the subtending

territories. In this regard, the assessment of thin-cap

fibroatheroma lesions by means of CCTA provides

additional value over the severity of luminal narrowing.

It was also shown that patients without detectable my-

ocardial ischemia but with CCTA-defined vulnerable

plaques have higher rate of future acute events.14

Future works should focus on an integrated

anatomical and functional evaluation of the myocardium

in patients with sCAD, in order to assess the precise

contribution of hybrid imaging to the diagnostic workup

and to the prognostic assessment. Looking at the whole

picture seems to be crucial for risk prediction and

therapy decision.
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