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Technology is making giant strides and is increasingly improving the diagnostic

imaging of both frequent and rare acute and chronic diseases.

New technological advancements offer increasingly innovative techniques and applica-

tions to medical imaging, impacting the following different phases of the diagnostic process:

1.

The development of new hardware: The introduction of spectral imaging through
increasingly high-performance equipment such as dual energy technology finds its
maximum technological expression in its recent introduction into clinical practice
with new photon-counting detectors offering 0.25 mm pixel sizes and achieving ultra-
high-resolution imaging, a technological revolution that could also detect changes
in the microsemiology of certain diseases such as interstitial lung disease, which
are frequently indeterminate and often require invasive procedures such as biopsies
for histological evaluation [1,2]. The introduction of digital PET/CT technology, the
newest evolution of clinical PET, enables advanced molecular imaging, improving
image quality and subcentimeter cancer lesion detection over the analog PET/CT,
and supports new opportunities for personalized nuclear medicine, enabling acquisi-
tion times to be shortened or radiotracer doses to be reduced [3], in addition to the
possibility of reducing exam costs, and above all, the radiation exposure of patients.

The formulation of new clinical protocols: This is considered in light of the intro-
duction of new equipment increasingly oriented toward saving radiation doses for
patients [4].

Analysis of diagnostic images: Through the enormous potential of radiomics, this
can be achieved by a new frontier of medicine based on the extraction of quantitative
data from datasets of morphological and functional images of CT or PET/CT exams
that cannot be detected by the human eye; the use of these data aims to create
clinical decision support systems to improve non-invasive diagnoses, as well as
improving therapies by making them increasingly tailored. Moreover, a quantitative
approach toward radiomics could be useful to overcome some limitations of diagnostic
imaging such as, for example, readers’ subjectiveness and the lack of repeatability in
coronary computed tomography angiography and magnetic resonance imaging in
the evaluation of cardiovascular diseases [5,6].

The introduction of artificial intelligence and machine learning algorithms applied
to the development of postprocessing software: To date, this is the real hot topic in
which most of the efforts toward technological development converge and which
promises to facilitate increasingly accurate and early diagnoses, potentially also being
able to solve further problems such as cutting waiting times for patients.

The concept of this Special Issue was to propose some of these important innovations

for diagnostic imaging in cardiothoracic disorders, a group of diseases with a huge impact
on mortality and the cost of medical care. In fact, cardiovascular and lung diseases are the
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leading cause of global deaths and one of the most serious health problems worldwide;
they significantly increase the cost of medical care [7,8]. For example, lung cancer is the
leading cause of cancer-related deaths, accounting for 18% of all cancer-related deaths
worldwide and with over 2.2 million new cases being reported in 2020 [9]. Chronic
obstructive pulmonary disease (COPD), the third cause of death worldwide, is frequently
associated with a large number of comorbidities that contribute substantially to its poor
outcome [10-12]. Heart and lung diseases frequently result in combination with each other,
exerting nefarious synergistic power over each other, making life expectancy very low.
Therefore, medical imaging might be helpful to personalize risk assessment, even in an
asymptomatic preclinical stage, and therefore reducing mortality through the detection
and early treatment of this group of diseases.

This Special Issue deals with purely clinical topics and other topics that introduce pos-
sible tools for future clinical practice, such as, for example, the definition of CT biomarkers
in cardiogenic shock or the application of artificial intelligence in the diagnostic process of
interstitial lung disease, which are often challenging entities for which high-resolution CT
alone has always represented the diagnostic imaging gold standard, especially in hospitals
not equipped with multidisciplinary teams.

When considering technological advancements, we must also mention the evolution
of magnetic resonance imaging. For example, significant advancements have been made
to cardiac MRI in the last decade; it has become the one-stop-shop tool in the diagnostic
workup of various cardiac diseases [13,14]. In addition, recent technological developments,
with strain techniques and the aid of advanced post-processing software have opened
a huge chapter of study concerning the cardiotoxicity of oncological therapies, allowing
the myriad of adverse cardiovascular effects associated with antineoplastic therapy to be
detected [15,16].

Continuous technological improvements are also being made in hybrid and mul-
timodality imaging such as PET/CT, PET/MR, and SPECT, improving the diagnostic
performance of nuclear imaging and creating new possibilities in the early detection and
diagnosis of cardiothoracic diseases, better clinical decisions, outcome prediction, or prog-
nosis evaluation [17,18].

Finally, as mentioned before, technological evolution must include the development of
tools capable of increasingly reducing the risk to patients in terms of reductions in exposure
dose and the use of the iodinated contrast medium, which may have adverse effects and is
time-consuming and costly, through the use of hardware equipment (dual-energy scanners)
or through advanced, not-yet clinically validated tools of generative artificial intelligence
that, for example, can avoid the use of iodinated contrast medium in angiographic CT
examinations [19,20].

Therefore, to date, through technological progress applications in diagnostic imaging
have reached very high levels of accuracy, and it is difficult to think about what the
future still holds in this field. Certainly, however, public and private healthcare and all
involved stakeholders will have to exert maximum effort so that all these present and future
innovative diagnostic and prognostic tools can be accessible to all in order to progressively
improve the diagnosis, and consequently, the therapy, of all cardiothoracic diseases by
improving the quality of patients’ lives and reducing their mortality.
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