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INTRODUCTION

Nuclear-based imaging has been for more than a

decade the cornerstone of noninvasive evaluation of

myocardial perfusion in symptomatic patients. Ischemia

assessment is of importance for guiding referral to

invasive coronary angiography (ICA) and subsequent

revascularization strategies. Although numerous trials

such as the FAME, COURAGE and more recently the

ISCHEMIA trial have indisputable demonstrated that

stent placement shows no benefit in myocardial infarc-

tions and cardiac death among stable coronary artery

disease (CAD) patients,1-3 percutaneous coronary inter-

ventions (PCI) provide more and quicker symptom relief

than optimal medical therapy.1,3,4 This therapeutic

benefit of PCI may not be neglected and overlooked

by clinicians by blindly staring at outcome data.

Germane to this, it has to be said that the role of

ischemia as a therapeutic target for prevention of future

disease burden may still be a pivotal one. The recently

published ISCHEMIA trial investigated the role of

medical therapy versus revascularization in a large

cohort of patients with moderate to severe ischemia, a

patient category neglected in previous studies.3 Despite

this laudable achievement, paradoxically only 25% of

included patients fulfilled the criterion of severe ische-

mia. Importantly, the definition of myocardial perfusion-

based ischemia was mainly determined by the extent of

ischemia and as such disregarding the depth of ischemia,

which may be a potential important prognostic precursor

for future cardiac events when treated conservatively.

Therefore, functional imaging continues to have a

pivotal role in selecting patients who likely will benefit

from revascularization. However, diagnosis of ischemia

in patients with a left bundle branch block (LBBB) or

ventricular-paced rhythm (VPR) poses a diagnostic

challenge raising the question which imaging technique

is the most accurate for this task. And therein, as the

Bard would tell us, lies the rub.

The present guidelines do not advocate one func-

tional test over another in symptomatic patients with an

intermediate pretest likelihood.5 The choice for a speci-

fic functional test is based on local availability and

expertise. It is noteworthy to point out that a large body

of evidence shows cardiac positron emission tomogra-

phy (PET) to exhibit a higher diagnostic accuracy than

conventional single-photon emission computed tomog-

raphy (SPECT) myocardial perfusion imaging (MPI) for

detection of CAD in stable chest pain patients.6 In

earlier studies, in which ICA served as the reference

standard, PET mainly excelled in reducing the number

of false-positives due to its high spatial resolution and

the use of a CT-based attenuation correction. An

interesting and challenging group of patients are those

with a LBBB or VPR. In these patients vasodilator stress

imaging is advised. Of note, a LBBB may result from a

sequela of ischemic heart disease, congenital heart
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disease, valvular heart disease, cardiomyopathies and

can also be iatrogenic or degenerative in nature.

The presence of a LBBB or ventricular-paced

rhythm clouds accurate judgment of myocardial perfu-

sion images. Although, PET may perform better in

stable CAD patients, the difference in diagnostic value

between these two imaging modalities in patients with a

LBBB or VPR is unknown. In this study of Vidula and

colleagues,7 diagnostic performance of SPECT and

(relative uptake) 82Rb PET was compared using ICA

as the reference standard. Germane to this, the number

of included patients was only 55 of whom 17 underwent

PET imaging. The lack of a functional reference

standard leads to erroneous interpretations and in addi-

tion the small cohort of patients, especially in the PET

group, does not permit any definite conclusions to be

drawn. Furthermore it is noteworthy to point out that the

authors did not exploit the full potential of cardiac PET

using only visual grading and neglecting the potential

additive value of quantification. Earlier studies have

demonstrated that the perfusion defect seen in LBBB

patients is due to relative hypoperfusion of the septal

area.8,9 As such, absolute quantitative myocardial blood

flow imaging may allow the discrimination of ischemia

from relative hypoperfusion in these subset of patients.

It may be postulated that a threshold below the ischemic

cut-off should be used for the septal wall in the presence

of a LBBB. Nevertheless, non-quantitative 82Rb PET

offered a better balance between sensitivity and speci-

ficity in comparison to SPECT in the present study. The

results of the SPECT analysis are, to put it mildly, quite

sobering. The low sensitivity of SPECT as a standalone

tool is in keeping with the PACIFIC and Re-ASSESS

trial.10,11 This is mainly attributable to its lower spatial

resolution masking subtle endocardial perfusion abnor-

malities and the lack to quantify perfusion in absolute

terms in combination with the unfavorable kinetics of

the SPECT perfusion tracers.12 The use of coronary

computed tomography angiography (CCTA) may over-

come the limitations of functional testing in this

category of patients with a LBBB or VPR that impedes

accurate judgment of perfusion images. The fear that

CCTA will produce similar results, namely a dispropor-

tionate high rate of false positive findings in LBBB

patients is unjustified. A study by Clerc et al shows a

similar prevalence of CAD in LBBB with a low-to-

intermediate pretest risk compared to controls with a

similar cardiovascular risk profile.13 Furthermore, image

quality was not hampered by the mechanical dyssyn-

chronization in LBBB patients. Noteworthy, harnessing

new advances in CT software, CCTA advanced from a

purely anatomical modality to a tool that permits the

functional assessment of epicardial lesions. In a meta-

analysis, FFR-CT demonstrated high sensitivity (85-

93%) and moderate specificity (65-75%) when com-

pared with invasive FFR.14 Interestingly, comprehensive

measures of coronary atherosclerotic burden and adverse

plaque characteristics using among others machine

learning approaches were shown superior to MPI in

detecting hemodynamic significant CAD in the recently

published CREDENCE trial.15 These promising tech-

niques allow the coupling of anatomical and functional

measures by CCTA and as such reducing its rate of false

positive findings.

In an editorial by Gupta et al in this Journal in 2019

on myocardial perfusion artifacts in LBBB,16 the fol-

lowing four research questions were raised that merited

further investigation:

1. How is the diagnostic accuracy of MPI (PET and

SPECT) in those with LBBB affected by the choice

of pharmacological stress agent?

2. Does relative PET MPI have fewer artifacts in those

with LBBB and improved diagnostic accuracy for

CAD as compared to SPECT MPI?

3. Does the quantification of absolute MBF in inter-

ventricular septum and cardiac apex improve

diagnostic accuracy?

4. If yes, what is the ideal PET radiotracer for

quantifying MBF in patients with LBBB?

The effort of Dr Vidula and colleagues is laudable

but incomplete when taken into consideration the

abovementioned research questions. Based on the pre-

sent study I would add the following questions for future

research studies:

1. Does attenuation corrected SPECT MPI improve

accuracy in LBBB patients?

2. Does the addition of calcium scoring of CCTA to

SPECT MPI improve accuracy in LBBB and ven-

tricular-paced rhythm patients?

3. Is CCTA a better choice for LBBB patients?
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