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Quantitation was and is the main diagnostic goal of nuclear
medicine. The ability to measure a process or to quantify a
disease reflects the capability of a diagnostic tool to
understand the intimal mechanism of physiological processes.
Observing or measuring are completely different attitudes and
they make the difference between modern, evidence-based
medicine and the medicine of the nineteenth century based on
subjectivity of physicians rather than objectivity of data.

The measure of myocardial blood flow and the definition
of coronary flow reserve [1] have defined a cultural
background able to open new research perspectives to
investigators interested in understanding the intrinsic
mechanism of myocardial ischaemia and coronary artery
disease.

Measuring itself, however, is necessary but not sufficient
to provide effective clinical information if investigators and
physicians are not aware about the robustness of the
quantitative data provided by different diagnostic tools.

In nuclear cardiology, traditional quantitative measures
can be categorized in hierarchical order according to the
complexity of the measure: (1) relative (count/voxel), (2)
absolute (MBq/cm3) and (3) physiological (cm3/s per g).
The pathophysiology of coronary blood flow and ischaemia

has been widely evaluated by absolute measures of blood
flow and coronary flow reserve by positron emission
tomography (PET) imaging with a variety of tracers
including 15O, 13NH3 and 82Rb and by standard nuclear
medicine with 99mTc-microspheres. Other non-nuclear
methods including fractional flow reserve and coronary
flow velocity reserve have been widely validated to measure
the physiological severity of a stenosis which may or may not
determine myocardial ischaemia in subtended vascular
territories. All these methods, however, require sophisticated
technology, including PET, cyclotrons for production of short-
lived isotopes or expensive rubidium generators, complicated
analysis programs which not always guarantee high repro-
ducibility or, when non-nuclear methods are applied, invasive
tests. This is the reasonwhy the use of absolute, physiologically
relevant approaches are limited to a few academic centres and
are mainly utilized for research purposes. Therefore simpler,
cheaper and more easily applicable methods have been
developed for evaluating myocardial ischaemia. Although
unable to measure the coronary blood flow, the relative
methods allow the calculation of extent and severity of
perfusion defects in comparison to a normal database. The
degrees of extent and severity of perfusion defects are
integrated in an adimensional score that is an index of
myocardial scar and/or ischaemia. These scores may vary
according to physiological determinants (amount of myocardial
ischaemia) and methodological criteria including type of tracer
administered, kind of stressors, algorithm for single photon
emission computed tomography (SPECT) reconstruction,
software for quantification, left ventricular segmentation model
and reliability of the normal database. In this issue of the
European Journal of Nuclear Medicine and Molecular
Imaging Guner et al. evaluate the performances of three of
the most popular software packages adopted worldwide for
“quantitative analysis” of myocardial perfusion imaging
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(MPI): the CEqual, the Emory Cardiac Toolbox and the 4D-
MSPECT [2]. In this retrospective study the authors investi-
gate the diagnostic accuracy in a large cohort of subjects in
comparison to coronary angiography to detect coronary
disease using both the database of normal subjects provided
by the commercial software and an institutional database
collected at the Department of Nuclear Medicine, Gazi
University School of Medicine, Besevler, Ankara, Turkey.

One of the points of interest in this study is the use of 201Tl.
As underlined by the authors this tracer is cyclotron produced
and easily available also in the present era of technetium
shortage, but 201Tl has, also, interesting physiological
characteristics due to a higher extraction fraction than
technetium-labelled perfusion tracers, although its less favour-
able physical properties and the high dosimetry for the
patients have limited its clinical application in the last
decades. The new gamma cameras with cadmium zinc
telluride (CZT) detectors [3] could encourage renewed interest
in the use of this tracer due to their very high count efficiency
and, consequently, the possibility of limiting the administered
activity. Furthermore, the use of stationary detectors could
allow the registration of the input function and the calculation
of absolute myocardial blood flow, having an accurate
attenuation correction by computed tomography (CT).

Considering the semiquantitative analysis by perfusion
score the authors have found significant variations in both
summed stress score (SSS) and summed difference score
(SDS) between the three different software packages, with
the obvious consequence that for therapeutic implications
and follow-ups their interchangeable use is prohibited. A
second point of interest was the use of receiver-operating
characteristic (ROC) analysis to determine different thresh-
olds in the SSS, able to identify patients with coronary
artery disease with the same level of accuracy. At the
traditionally used SSS threshold of≥4, 4D-MSPECT
revealed a sensitivity of 73.7% and specificity of 63.3%.
Similar values (sensitivity of 76.3% and specificity of
63.9%) were obtained by Quantitative Perfusion SPECT
(QPS) with SSS≥9 and by Emory Cardiac Toolbox with
SSS≥8 (sensitivity of 74.6% and specificity of 66.9%).
Although in the “limitation of the study” paragraph Guner
et al. correctly underline that the poor specificity of an SSS
threshold of≥4 to predict coronary artery disease (CAD)
could be related to the patient selection and to the well-
known post-test referral bias due to a preferential selection
of patients with a positive test response for coronary
angiography [4], they have raised the question of the
reliability of thresholds in the MPI scoring system and
classification, especially when we move from population to
single patient analysis. From the nuclear trial [6] of the
Clinical Outcomes Utilizing Revascularization and Aggres-
sive Drug Evaluation (COURAGE) study [7] we have
learnt that in stable CAD patients, knowledge of the

ischaemic burden is helpful in therapy selection and risk
assessment: patients with moderate-severe ischaemia in
whom there is no ischaemia reduction after treatment have
a worse prognosis. Percutaneous coronary intervention
(PCI) added to optimal medical therapy resulted in greater
ischaemia reduction and the benefit was greater in patients
with more severe ischaemia. Therefore a >5% ischaemia
reduction or elimination of residual ischaemia should be a
therapeutic target in CAD patients. A correct quantification
of perfusion defect is therefore mandatory for patient
management.

Finally a limitation not mentioned by the authors is that this
study was conducted without attenuation correction. The
majority of centres involved in nuclear cardiology imaging do
not routinely perform attenuation correction, but, as pointed
out by Garcia [5], attenuation correction is an essential tool
for extracting quantitative parameters from all types of
cardiac radionuclide distributions and will play an important
role in establishing cardiac SPECT for flow imaging.

In any case Guner and colleagues have opened a door;
they or other investigators have to complete the job to
define precise spheres of application of commercial
software for semiquantitative MPI analysis in order to
increase their reliability in interpreting studies in everyday
practice. Detection and description of myocardial ischaemia
are not enough and a correct quantification of the ischaemic
burden should be routinely applied in all laboratories
performing nuclear cardiology studies.
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