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Single-photon  emission-computed  tomography
(SPECT) myocardial perfusion imaging (MPI) is a
standard and valuable tool for diagnosis and risk strati-
fication of patients with suspected or known coronary
artery disease (CAD), traditionally based on visual and
semiquantitative assessment of severity and extent of
perfusion abnormalities.” Although the standard semi-
quantitative approach remains a sensitive means for
diagnosing or ruling out the presence of obstructive
CAD, it often reveals only the coronary territory sub-
tended by the vessel with the most severely flow-
limiting stenosis, underestimating the extent of disease
in patients with multivessel disease. This limitation is
due to diffuse abnormal coronary vasodilator reserve in
patients with extensive CAD, leading to the so-called
balanced reduction in myocardial perfusion, reduced
flow heterogeneity, and underestimation of the extent of
underlying obstructive CAD.” Myocardial flow reserve
(MFR), obtained by the ratio between hyperemic and
baseline myocardial blood flow (MBF), is a well-vali-
dated index for the assessment of blood flow
impairment, integrating the hemodynamic effects of
epicardial coronary stenosis, diffuse atherosclerosis, and
microvascular dysfunction, which may enhance prog-
nostic assessment and risk stratification in different
categories of patients including those with risk factors
such as diabetes mellitus and resistant hypertension.”°
Although MBF quantification can be performed with

Reprint requests: Wanda Acampa, MD, PhD, Department of Advanced
Biomedical Sciences, University Federico II, Naples, Italy;
acampa@unina.it

J Nucl Cardiol 2022;29:2322-4.

1071-3581/$34.00

Copyright © 2021 American Society of Nuclear Cardiology.

2322

different techniques, including cardiac magnetic reso-
nance and cardiac-computed tomography angiography
(CCTA), positron emission tomography (PET) has
emerged as a reliable and well-validated modality with
established diagnostic and prognostic value in the con-
text of coronary artery disease (CAD) and nonischemic
heart disease.”” Several PET tracers are available for
MBF and MFR quantification, including 15O—Water, I3N-
ammonia, and 5°Rb; however, their diffuse application
in the clinical scenario is limited by technical com-
plexity and elevated operative costs. Recently, novel
cardiac-dedicated gamma cameras with semiconductor
cadmium-zinc-telluride (CZT) detectors have been
introduced in the clinical practice for cardiac imaging,
improving sensitivity, and image resolution and dra-
matically reducing the imaging time and radiation dose
while maintaining high diagnostic accuracy as compared
with conventional cameras.'”'' These new cameras
allow to perform dynamic SPECT MPI by list-mode
acquisition, adding to the standard perfusion evaluation
the possibility to estimate MBF and MFR. Previous
studies investigated the feasibility of MBF and MFR
quantification by CZT-SPECT imaging, in patients with
suspected or known CAD. !> 14 Moreover, it has been
demonstrated a good correlation between CZT-SPECT
and PET for both MBF and MFR quantification.'>'

In the current issue of Journal of Nuclear Cardiol-
ogy, Liu et al.'” aimed to evaluate the feasibility of MBF
and MFR absolute quantification, using a cardiac-dedi-
cated ultrafast CZT camera (D-SPECT, Spectrum
Dynamics, Caesarea, Israel). The authors estimated the
added value of global and regional MBF and MFR to
static perfusion and ECG-gated SPECT parameters in
patients with left main or multivessel CAD, with respect
to invasive coronary angiography and CCTA data. For
this purpose, the authors retrospectively analyzed data of
32 patients with suspected CAD and negative MPI (SSS
< 4), who underwent a one-day rest/stress dynamic
99m-Technetium CZT-SPECT MPI and a subsequent
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coronary angiography or CCTA within 6 months from
MPI, according to which they were divided into three
groups: 10 patients with nonsignificant stenosis, 10
patients with one-vessel disease, and 12 patients with
multivessel disease. The acquisition protocol was mod-
ified according to the WATERDAY study, and
regadenoson was replaced by dipyridamole for stress
test.'>'® The authors found that global hyperemic MBF
was lower in patients with CAD associated with a sig-
nificantly higher SSS in multivessel disease patients as
compared to patient without CAD. However, there were
no differences in MFR between the groups. Similarly, at
per-vessels analysis, regional hyperemic and baseline
MBF were significantly lower in stenotic vessels,
whereas MFR and regional perfusion data did not show
significant differences, as compared to normal vessels.

Previous reports investigated the relationship
between anatomical disease and quantitative perfusion
measurements by CZT-SPECT, providing different
results.''™3. In particular, in a recent report,14 it has
been demonstrated that both hyperemic MBF and MFR
resulted significantly lower in patients with obstructive
CAD as compared to those without, in both per patients
and vessels analysis.

Differently, Liu et al.'’” found that global hyperemic
MBEF resulted to be superior to global MFR and other
MPI parameters in detecting multivessel CAD, with an
optima cut-off value of 3.5 ml/g/min. Similarly, regional
MBFs resulted more accurate than regional MFR in
detecting vessel stenosis and predicting both anatomical
stenosis and functional severity on a per-vessels analy-
sis. This could be explained considering that, although
there was no sex-specific difference in regional hyper-
emic MBF, higher baseline MBF, and subsequent lower
MFR were noted in women with 1-vessel disease along
with higher prevalence of small heart that could affect
perfusion and dynamic flow data and may contribute to
the non-significance of regional MFR to predict vessel
stenosis. However, this point highlights the necessity for
more studies to be performed on a much larger popu-
lation considering racial and gender factors.

Different MFR and hyperemic MBF cut-off values
have been previously proposed for the identification of
obstructive CAD by CZT-SPECT imaging.''™"° In the
WATERDAY study, the authors found an optimal cut-
off of 2.5 ml/min/g for global stress MBF and 2.1 for
MFR in detecting obstructive CAD."” Similarly, in a
population of 173 patients with suspected or known
CAD, a MFR value of 2.6 was identified as the best
trade-off between sensitivity and specificity for identi-
fying obstructive CAD.'* In the present study, Liu
et al."” find out higher optimal cut-off values for both
global and regional hyperemic MBF in predicting mul-
tivessel CAD. This discrepancy may be partially
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explained considering that patients with multivessel
CAD included in the current study showed a higher
prevalence of previous coronary interventions, and an
improvement in coronary hyperemic blood flow has
been demonstrated after a coronary revascularization
procedures.'”

Another point to emphasize is that, although the
optimal cut-off values for MBF and MFR were validated
using regadenoson as stress agent,'> several studies
observed that dipyridamole, regadenoson, and adenosine
can induce an equivalent level of hyperemia and similar
performance in the detection of CAD.'*'®?° In the
current study, Liu et al."” confirmed the feasibility of
dipyridamole as stress agent finding a positive correla-
tion between the change of heart rates from rest to stress
state and the global MFR as well as AMBF.

Although previous published data confirmed a
relationship between myocardial perfusion defect and
MFR in patients with CAD,'*™'*, the significance of
reduced MBF and MFR in a territory with normal per-
fusion remains to be investigated.

In a recent report,”’ hyperemic MBF and MFR
obtained by 5?Rb-PET resulted to be lower in diabetic
patients with normal MPI as compared to nondiabetic
patients. Differently, baseline MBF was comparable
among patients with and without diabetes. In the same
report, the presence of diabetes in patients with reduced
MFR was associated with higher rate of cardiac events
during follow-up.

In the current study,'” a higher prevalence of dia-
betes mellitus and smoking history was found in patient
with CAD as compared to those without, suggesting that
quantification of MBF and MFR could play a critical
role in diagnosis and identification of high-risk patients.
In addition, the authors provide a diagnostic algorithm,
according to the recent ESC guidelines,** for patients
with negative MPI (SSS < 4) and moderate to high
clinical likelihood for multivessel CAD and balanced
ischemia, using a clinically available method to quan-
titatively measure MBF and MFR using dynamic **™Tc-
perfusion SPECT with a CZT camera.

The present report by Liu et al.'” is a single center
and observational study involving a limited number of
patients, such as the majority of published data. The
diagnosis of multivessel disease may be one of the most
appropriate indications for the use of dynamic CZT
imaging in clinical practice; however, several questions
remain still unanswered such as the identification of
optimal MBF and MFR cut-off values and their further
validation.

We, as users, could improve such as promising
technology; if we join the forces, diagnostic and prog-
nostic applications of quantitative CZT-SPECT imaging
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will be better defined in larger simple size multicenter
and randomized studies.
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