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The use of attenuation correction for cardiac single
photon emission computed tomography (SPECT) myo-
cardial perfusion imaging has been discussed from the
beginning. The value of attenuation correction is easy to
accept, and it is generally recognized that it is important
to discern if a tracer deficit is due to diminished
myocardial perfusion or if it is an attenuation or motion
artefact. An additional important problem is to establish
whether the defect is really reversible or represents a
result of scatter and interference from extracardiac tracer
activity. It seems conceivable that attenuation correction
should at least improve the problems related with an
attenuation artefact. There are also additional potential
advantages of attenuation correction, which have been
outlined in many studies. However, the question of
whether attenuation correction is needed is still unsolved
and it has been debated for a long time.

From one side, attenuation correction is a comprehensive
method to improve the accuracy of how the true tracer
concentration is extracted from the images [1, 2]. Several
clinical trials have shown that attenuation correction
improves the diagnostic accuracy of myocardial perfusion
imaging for detecting coronary artery disease [3–13].
Practically every clinical trial that has been performed to
determine the diagnostic capability of attenuation-corrected
SPECT myocardial perfusion imaging has resulted in
improved diagnostic accuracy over uncorrected imaging.
This is true whether the interpretation has been performed

with visual or quantitative analysis [3]. Some studies also
showed that attenuation correction is incremental to
improvements resulting from gated SPECT imaging [4].
The improved diagnostic performance is more evident in a
heavier patient population [3, 4]. The most common finding
in these trials is that, compared with non-attenuation-
corrected SPECT, attenuation correction significantly
improves the normalcy rate and the specificity for detecting
coronary artery disease. These clinical trials have persuaded
the professional societies to endorse the clinical use of
attenuation correction in myocardial perfusion SPECT
imaging. On the basis of the available clinical evidence
and the rapid development of attenuation correction
technology, the American Society of Nuclear Cardiology
and the Society of Nuclear Medicine recommended that
providers consider the addition of hardware and software
that have undergone clinical validation and include appro-
priate quality control tools to perform nonuniform attenu-
ation correction [14]. Currently, it is suggested that both
non-corrected and corrected image sets be reviewed and
integrated into the final report. However, as the reader gains
the appropriate experience and confidence in correction
methodology, only the corrected images may be necessary,
as is the standard in positron emission tomography. On the
basis of current information and the rate of technology
improvement, the American Society of Nuclear Cardiology
and the Society of Nuclear Medicine believe that attenuation
correction should be regarded as a rapidly evolving standard
for SPECT myocardial perfusion imaging. Therefore, it is
their recommendation that the adjunctive technique of
attenuation correction has become a method for which the
weight of evidence and opinion is in favour of its usefulness
[14]. In addition, attenuation correction is an essential
requirement for accurately extracting quantitative parameters
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from all types of cardiac radionuclide distributions that
should play an essential role in establishing cardiac SPECT
for flow, metabolic, innervation and molecular imaging [1].

Currently the most widely used attenuation correction
instrumentation utilizes single-slice computed X-ray to-
mography (CT) for acquisition of transmission maps [15].
However, several reports on the use of attenuation
correction in myocardial SPECT imaging showed discor-
dant results and, therefore, its utility in routine clinical
practice is still debated [1, 2]. The current study by
Genovesi et al. [16] sought to evaluate the effect of CT-
based attenuation correction and of gated acquisition on the
interpretation of myocardial SPECT in a multicentre
investigation involving patients with known coronary
anatomy. According to their results, CT-based nonuniform
attenuation correction of 99mTc-tetrofosmin gated SPECT
fast imaging consistently improved specificity without
affecting sensitivity only in the evaluation of the inferior
wall in overweight men. In the other evaluable subgroups
of patients specificity was not significantly affected while
sensitivity was frequently reduced. Since the number of
overweight women was too small to perform statistical
analysis, conclusions on this specific subgroup could not be
obtained. In addition, as the authors underlined, the routine
application of attenuation correction brings in extra radia-
tion exposure to patients. Although these dose values are
relatively low, this does not justify the extensive use of
attenuation correction, especially in patients that will not
benefit from it. In a previous study, Wolak et al. [17]
compared quantitative attenuation-corrected data specifical-
ly in a female population. The quantitative analysis used in
that investigation avoided any kind of bias that might be
possible with visual analysis. Their results showed that
there is no measurable difference in the degree of
automation and in the diagnostic performance when
attenuation-corrected and non-corrected data for women
are compared. In particular, attenuation correction was
associated with false-positive results in the left anterior
descending artery territory, whereas non-correction was
associated with false-positive results in the right coronary
artery territory [17]. As reported by these authors, the
apparent lack of advantage of attenuation correction over
non-correction in the diagnostic performance of quantifica-
tion can have many explanations. The improved diagnostic
performance of attenuation correction in the large majority
of previous studies was attributed mainly to improvement
in the normalcy rate and specificity for detecting coronary
artery disease. However, because of the apical thinning and
truncation artefacts induced by attenuation correction, this
procedure might create false-positive perfusion defects in a
normal myocardium, leading to a reduced specificity [18,
19]. Visual analysis might be able to circumvent this
problem, because all of the reported studies used both

non-corrected and attenuation-corrected data in the final
visual analysis. Interestingly, the relative incidence of apical
thinning was found to be more than twice as high for
women as for men [19], and therefore may represent a
relatively larger problem in women than in the general
population. Furthermore, the low specificity of most
quantitative programs with non-corrected data reported in
previous studies was often associated with older algorithms,
which are limited by low specificity [20]. More recent
algorithms developed by different groups achieved higher
specificity but did not support the hypothesis of a
significant measurable advantage of attenuation correction
[21]. Therefore, it is possible that the incremental diagnostic
benefit of attenuation correction is inversely related to the
sophistication of the specific quantitative algorithm used to
measure it. The results of the study by Genovesi et al. [16]
suggest that in clinical practice the use of attenuation
correction should be limited to male patients with a body
mass index higher than 27. In the other subgroups of
patients standard gated SPECT should be preferred.
Furthermore “dosimetry-adapted” softwares are needed
to avoid unnecessary CT scans in order to further reduce
the total effective dose to the patient.

As stressed by Germano et al. [2] the great variety of
available attenuation correction hardware and software
flavours, the historical pattern of commercial release of
insufficiently validated attenuation correction implementa-
tions and the increasingly clouded health care reimburse-
ment horizon may have created an environment where the
envisioned users of the technology have been desensitized
and discouraged from expecting it to ever come to fruition
in a standardized, validated and cost-effective form. It has
been reported that the entire base of SPECT cameras has
only 5% of systems with attenuation correction [22].
Perhaps the reports of attenuation correction decline are
overstated, but it seems that the future of attenuation
correction has not yet been clearly defined [2]. Most
clinicians would agree that achieving the ideal of attenua-
tion correction has been more complex than was generally
imagined, and the way has been lined with solutions that
were disappointing. The correction for “attenuation” turns
out to be not entirely correct, and although attenuation
artefacts are diminished, some new artefacts can be created
from the attenuation correction process. From the viewpoint
of a practising clinician, attenuation correction adds
complexity and cost and replaces the old familiar artefacts
with some new ones that are strange and unpredictable.
Moreover, it is also important to underline that this
procedure is not reimbursed and that reimbursement clearly
represents a key issue. The engineering required to render
attenuation correction simple and robust for general clinical
applications is difficult and expensive. Without reimburse-
ment, there is little to support such massive engineering
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refinement. It is also argued that until attenuation
correction becomes essential and ubiquitous for general
clinical use, there will be no incentive to reimburse. All
these challenges, including those reported by Genovesi
et al. [16], have slowed the wider clinical use of
attenuation correction techniques for SPECT myocardial
perfusion imaging.
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