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Abstract

Rationale To provide an overview of the current status of cardiac multimodality imaging practices in Europe
and radiologist involvement using data from the European Society of Cardiovascular Radiology (ESCR) MRCT-registry.

Materials and methods Numbers on cardiac CT and MRI examinations were extracted from the MRCT-registry
of the ESCR, entered between January 2011 and October 2023 (n=432,265). Data collection included the total/annual
numbers of examinations, indications, complications, and reporting habits.

Results Thirty-two countries contributed to the MRCT-registry, including 29 European countries. Between 2011

and 2022, there was a 4.5-fold increase in annually submitted CT examinations, from 3368 to 15,267, and a 3.8-fold
increase in MRI examinations, from 3445 to 13,183. The main indications for cardiac CT were suspected coronary
artery disease (CAD) (59%) and transcatheter aortic valve replacement planning (21%). The number of patients

with intermediate pretest probability who underwent CT for suspected CAD showed an increase from 61% in 2012

t0 82% in 2022. The main MRI indications were suspected myocarditis (26%), CAD (21%), and suspected cardiomyo-
pathy (19%). Adverse event rates were very low for CT (0.3%) and MRI (0.7%) examinations. Reporting of CT and MRI
examinations was performed mainly by radiologists (respectively 76% and 71%) and, to a lesser degree, in consensus
with non-radiologists (19% and 27%, respectively). The remaining examinations (4.9% CT and 1.7% MRI) were reported
by non-radiological specialties or in separate readings of radiologists and non-radiologists.

Conclusions Real-life data on cardiac imaging in Europe using the largest available MRCT-registry demonstrate

a considerable increase in examinations over the past years, the vast majority of which are read by radiologists. These
findings indicate that radiologists contribute to meeting the increasing demands of competent and effective care

in cardiac imaging to a relevant extent.

Clinical relevance statement The number of cardiac CT and MRI examinations has risen over the past years,
and radiologists read the vast majority of these studies as recorded in the MRCT-registry.
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Graphical Abstract

« The number of cardiac imaging examinations is constantly increasing.

« Radiologists play a central role in providing cardiac CT and MR imaging services to a large volume of patients.

- Cardiac CT and MR imaging examinations performed and read by radiologists show a good safety profile.
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The number of cardiac CT and MRI examinations
has risen over the past years, and radiologists read the vast
majority of these studies as recorded in the MRCT-registry.
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Introduction Stress MRI has shown the overall highest accuracy in

Over the past two decades, the indications for advanced
cardiovascular imaging have undergone a significant
transformation, reshaping diagnostic paradigms in vari-
ous clinical scenarios. This evolution aligns with the grow-
ing body of scientific evidence regarding the central role
of computed tomography (CT) and magnetic resonance
imaging (MRI) in the diagnosis, prognostic stratification,
and therapeutic guidance of cardiovascular disease [1-6].
Coronary CT angiography is recognized as the primary
imaging modality for patients with a low-to-intermediate
probability of coronary artery disease (CAD) [7]. Moreo-
ver, coronary CT angiography has an important role in
pre-procedural imaging, spanning from transcatheter
aortic valve replacement (TAVR) planning [8, 9] to newer
applications in guiding interventional procedures [10].

diagnosing ischemia, outperforming stress echocardi-
ography and single-photon emission CT, particularly in
patients with intermediate to high probability of CAD
[11, 12]. The role of cardiac MRI extends beyond CAD
risk stratification and myocardial viability assessment.
Major consensus documents and guidelines [13-15]
advocate its use for a diverse spectrum of clinical condi-
tions including congenital heart disease, cardiomyopathy,
myocarditis and its differentials, and when echocardiog-
raphy yields suboptimal or inconclusive results [16].
Therefore, the demand for multimodality non-inva-
sive cardiovascular imaging is constantly increasing and
requires trained professionals [17, 18]. There are some
data (in particular for coronary CT angiography) that the
anticipated future workload expansion of cardiovascular
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imaging could outstrip the existing scanner capacity and
trained workforce with regard to radiology technicians
and imaging specialists [18]. In response to, and in antici-
pation of this demand, cardiac CT and MRI are now a for-
mal and integral part of every radiology residency training
program in Europe and its individual countries, and fel-
lowship programs assist in the training of radiologists
subspecialising in multimodality cardiac imaging [19-22].

In 2011, a registry for cardiac CT and MRI examina-
tions, called the MRCT-registry, was established under
the heading of the European Society of Cardiovascular
Radiology (ESCR). This registry serves various purposes,
such as to map activity of European cardiac radiology
practices including trends in protocols, medication, and
indications over time, documenting information for
accreditation, identification of expert centres, fostering
collaboration for multicentre trials, and ensuring consist-
ent, high-quality patient care.

The current study aims to provide an overview of the
status of advanced cardiac imaging practices in Europe
and radiologist involvement using the structured data-
base of from the MRCT-registry.

Methods

Registry design

The MRCT-registry was established in 2011, the same
year that the ESR/ESCR and the German Roentgen Soci-
ety (DRG) launched cardiovascular imaging certifica-
tion initiatives, which includes the European Board of
Cardiovascular Radiology (EBCR) diploma. The registry
was intended to collect anonymized data on the use and
indications for cardiac CT and MRI studies in Europe.
It remains the only cardiac imaging registry that col-
lects data from both imaging modalities. Complying
with the Declaration of Helsinki, a local ethics commit-
tee approved the research protocol and waived the need
for patient informed consent (Leipzig University; No.
131/17-€ek).

Registry composition and available data

The MRCT-registry incorporates a variety of informa-
tion, including basic patient characteristics like sex and
age, but also details regarding the indication, final diag-
nosis, and imaging protocol characteristics. Documenta-
tion of cardiac CT and MRI cases in the MRCT-registry
was a prerequisite to apply for Q1-Q3 certificates of the
German Roentgen Society (DRG) [22]. Some previous
studies reported results from the MRCT-registry on dif-
ferent aspects [22—25].

We obtained data from the MRCT-registry regarding
the number of cardiac CT and MRI examinations that
were submitted and their main indication, entered from
January 2011 until October 1, 2023. We also extracted
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information about medications administered prior to or
during exams, as well as the number and type of com-
plications, and the reporting physician(s) of cardiac CT
and MRI examinations. Possible categories for the latter
were (i) reporting by radiologists, (ii) consensus reading
(radiologist and non-radiologist), (iii) reporting by a non-
radiologist, and (iv) separate readings by radiologist and
non-radiologist. Pretest probability for patients with sus-
pected CAD was classified as previously suggested [26].
Adverse events categories were predefined by the design
of the registry. The Appendix (Supplementary Mate-
rial, Table S1) contains the complete list of parameters
extracted from the registry for this study.

Statistical analysis

The objectives of the registry are descriptive in nature;
therefore, absolute numbers and percentages were used to
describe the registry data. Linear regression models were
fit to plot the trends for the indication and pretest prob-
ability of CAD in CT and for the indication of myocarditis
in MRI, as main indications for CT and MRI, respectively.
From the models, 95% confidence intervals were derived
and then plotted with the package ggplot2. Fisher’s exact
test was used to compare the frequency of adverse events
between stress and non-stress MRI examinations. Analysis
was performed in R (version 4.3.1, The R Foundation).

Results

Contributing countries and number of examinations

in the MRCT-registry

A total of 32 countries contributed to the MRCT-registry,
including 29 European countries (Fig. 1). The three partici-
pating non-European countries were Bangladesh, Canada,
and Kazakhstan. As of October 1, 2023, the ESCR Regis-
try includes 205,999 entries for CT and 226,266 entries
for MRI, totalling 432,265 cardiac cross-sectional imag-
ing examinations. Figure 2 shows the trend in submissions
from January 2011 to October 2023. Between 2011 and the
end of 2022 (the last complete year included in this study),
there was a 4.5-fold increase in annually submitted CT
examinations, from 3368 to 15,267, and a 3.8-fold increase
in MRI examinations, from 3445 to 13,183. The majority
(56.8%) of the 1204 individual examiners in the MRCT-reg-
istry submitted both cardiac CT and MRI cases, whereas
a minority submitted cases in only cardiac CT (22.3%) or
MRI (20.8%). The national situation in Germany as a prime
example for the MRCT-registry, certification centres, and
accreditation program is provided in Fig. 3.

Main indications

The principal indication for cardiac CT was suspected
CAD (n=121,051, 58.8%). TAVR planning was the indica-
tion in 20.9% (1n=43,141). Known valvular heart disease
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Fig. 1 European countries contributing to the MRCT-registry (indicated in red)
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Fig. 2 Total number of entries in the ESCR MRCT-registry from January 2011 until October 1, 2023

(n=15,289, 7.4%), visualisation of pulmonary veins pre-
or post-ablation (n=13,354, 6.5%), and imaging of known
CAD (n=12,819, 6.2%) were other common indications.
The top 10 indications of cardiac CT are listed in Table 1.
The primary indication of suspected CAD showed a con-
siderable proportional increase from 2012 to 2022 from
48.2 to 60.2% of all CT submissions (Fig. 4). Analysis of the
pretest probabilities for CAD showed a decrease for the

low pretest probability category, from 32.7% (905/2766) in
2012 to 14.1% (1063/7515) in 2022, and a corresponding
increase in the intermediate pretest category from 61.1%
(1691/2766) in 2012 to 82.4% (6189/7515) in 2022. CT for
suspicion of CAD was only limitedly used in patients with
a high pretest probability; they comprised 6.1% (170/2766)
in 2012 and 3.5% (263/7515) in 2022 of all patients under-
going CT for CAD evaluation (Fig. 5).
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MRCT registry, certified centres, and accreditation program in Germany as prime example

The German Roentgen Society (DRG) started its national certification program in cardiovascular imaging for radiologists in 2012, and
documentation of cardiac CT and MRI cases in the MRCT registry was a prerequisite to apply for Q1-Q3 certificates [1].

Since then, 1,289 individual radiologists were Q1 (Level I) certified in cardiac CT and 1,199 in cardiac MRI, 335 achieved Q2-
certification (Level II) in CT and 335 in MRI, and 206 achieved a Q3-Level (Level III) certification in CT and 206 in MRI. On a national level,
more than 50% of all certified radiologist in cardiac imaging were certified in both imaging modalities. Until now, 123 German radiological centres
are certified centres of excellence in cardiovascular imaging by the DRG. The Figure demonstrates the nationwide coverage and quality-controlled
service of radiologists in cardiac imaging according to the certification and accreditation program of the DRG over the last decade. Importantly,
this quality-controlled service could not only be provided by academic centres, but in even higher numbers by non-academic hospitals and private
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Left: Overview of the centers certified for cardiac imaging (red crosses) in Germany in January 2021 and their corresponding catchment areas with
a driving time of 30/45/60 minutes (dark blue/light blue/turquoise). Triangles represent CT Q2, and Q3 certified radiologists, circles MRI Q2, and
Q3 certified radiologists. (Calculation of isochrones using openrouteservice, © openrouteservice.org by HeiGIT | Map data © Open-StreetMap

contributors) — modified with permission from Sieren et al. (2022, R6Fo).

Right: Overview of the number of all Q-certified radiologists covered by the survey. The total number and the subdivision into the different Q-
levels (Q1-3, ascending expertise) and their distribution among the different types of institutions are shown. The percentages refer to the proportion
of radiologists with the corresponding Q-certification in the total of each individual Q-level. The number of certified staffworking at the different

institutions was significantly different (*) - modified with permission from Sieren et al. (2022, R6Fo).

1. Uberblick | AG Herz- und GefiBdiagnostik. https://www.ag-herz.drg.de/de-DE/1201/ueberblick/ Accessed: 20 Dec. 2023

Fig. 3 MRCT registry, certified centres, and accreditation program in Germany as prime example
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Table 1 Top 10 indications for cardiac CT

Indication Number of cases  Frequency
N=205,999

Suspected CAD 121,051 58.8%
TAVR planning 43,141 20.9%
Rule-out CAD in known heart valve 15,289 7.4%
disease

Visualisation of pulmonary veins 13,354 6.5%
Known CAD 12,819 6.2%
Visualisation of coronary veins 3672 1.8%
Triple rule-out 3378 1.6%
Suspected valve disease 2043 1.0%
CABG-patency 1672 0.8%
Post-TAVR imaging 1651 0.8%

CAD coronary artery disease, TAVR transcatheter aortic valve replacement, CABG
coronary artery bypass graft. N number of patients with cardiac CT

Categories are not mutually exclusive due to overlapping indications

The main indications for cardiac MRI examinations
were suspected myocarditis (25.7%) and suspicion of
CAD (21.4%), followed by suspected cardiomyopathy
(19.3%), known CAD (16.2%), and myocardial viability
(8.9%). The top 10 indications for cardiac MRI are listed
in Table 2. The primary indication of suspected myocar-
ditis showed a considerable annual increase from 2012 to
2022 from 23.4 to 36.9% of all MRI indications (Fig. 4).

Medication used for cardiac CT and MRI

The most common medication in cardiac CT was nega-
tive chronotropic medication for heart rate control such
as beta-blockers (n=49,766/205,999, 24.2%), ivabradine
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(n=1097, 0.5%), and in rare cases (7=19, 0.01%) calcium
channel antagonists. The second most commonly used
medications in CT were nitrates (n=49,471, 24.0%) for
vasodilation of the coronary arteries. Drugs for sedation
(n=556, 0.3%), premedication for known or suspected
contrast media allergy (n=416, 0.2%), or perchlorates for
hyperthyroidism (n=62, 0.03%) were also utilized, but
rarely. In patients undergoing CT for suspected CAD,
beta-blockers and nitrates were administered in 37.2%
(n=45,066/121,051) and 37.0% (n=44,791/121,051) of
examinations, respectively. More details on medication
used for CT can be found in Table 3.

In cardiac MRI, pharmacological stress testing was
conducted in 57,428 of 226,266 cases (25.4%). Stress
imaging was mostly performed using adenosine
(n=50,131, 87.3%) or regadenoson (n=6384, 11.1%) as
stressor agent, whereas dobutamine was used only in
1.6% of cases (n=913). In MRI for suspected CAD, stress
testing was conducted more frequently than on average
(n=35,173/48,406, 72.7%). Other medication was used
rarely, including sedating medication (483, 0.2%), nitrates
(254, 0.1%), and negative chronotropic agents (n=201,
0.1%). More details on medication in MRI can be found
in Table 4.

Safety evaluation

In both MRI and CT, the rate of adverse events was very
low. Safety assessment for CT revealed adverse events
in 0.3% of cases (n=547/205,999), of which 0.17% were
related to a hypersensitivity reaction to iodinated con-
trast media (#=366/205,999). Extravasation of con-
trast media accounted for another 0.08% of adverse
events (n=172/205,999). Additionally, six cases of
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Fig.4 Annual submissions of the principal indication in cardiac CT (red dots) and cardiac MRI (blue triangles). Symbols denote the relative
frequency in percentages. Lines represent linear models representing the trend. Grey shading represents the 95% confidence interval derived

from the linear models
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Table 2 Top 10 indications for cardiac MRI

Indication Number of cases Frequency
N=226,266
Suspected myocarditis 58,260 25.7%
Suspected CAD 48406 21.4%
Suspected cardiomyopathy 43,733 19.3%
Known CAD 36,615 16.2%
Viability assessment 20,079 8.9%
Known valve disease 7324 3.2%
Known congenital heart disease 6992 3.1%
Known cardiomyopathy 5596 2.5%
Suspected valve disease 4278 1.9%
Visualisation of pulmonary veins 4254 1.9%

MRI magnetic resonance imaging [examination], CAD coronary artery disease

N number of patients with cardiac MRI. Categories are not mutually exclusive

due to overlapping indications

Table 3 Medication for cardiac CT

contrast-induced nephropathy (0.003%, n=6/205,999)
and two instances of thyrotoxic crisis (0.001%,
n=2/205,999) were reported. The six events of contrast-
induced nephropathy occurred in five male patients
and one female patient (median age 81.5 years, IQR
4.75 years); indications for these studies were workup for
TAVR in two, suspected CAD in two, and triple rule-out
in two patients.

In MRI, adverse events were reported in 0.7% of
cases (n=1649/226,266) and occurred more often in
stress (0.8%, n=458/57,428) as compared to non-stress
(0.7%, n=1191/168,838) examinations (p=0.027). The
most frequently reported adverse events were dysp-
noea (n=>501/226,266, 0.2%) followed by hypersen-
sitivity reactions to contrast media (n=267/226,266,
0.12%). Very rare occurrences included the accidental

Medication Number of casesin  Frequency in total Number of cases in Frequency of cases
total suspected CAD in suspected CAD
N=205,999 N=121,051

Nitrates 49,471 24.0% 44,791 37.0%

Beta-blockers—oral 25,297 12.3% 23,087 19.1%

Beta-blockers—intravenous 24469 11.9% 21,979 18.2%

Ivabradine 1097 0.5% 1066 0.9%

Sedation 556 0.3% 479 0.4%

Premedication for contrast allergy 416 0.2% 264 0.2%

Sodium perchlorate 62 0.03% 24 0.02%

Calcium channel blocker 19 0.01% 17 0.01%

Adenosine for myocardial perfusion study 15 0.01% 9 0.01%

CAD coronary artery disease. N number of patients in category

Medications are not mutually exclusive due to different indications
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Table 4 Medication for cardiac MRI
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Medication Number of casesin  Frequency in total Number of cases in Frequency of cases
total suspected CAD in suspected CAD
N=226,266 N=48,406

Adenosine 50,131 22.2% 30,470 62.9%

Regadenoson 6384 2.8% 4106 8.5%

Dobutamine 913 0.4% 597 1.2%

Sedation 483 0.2% 107 0.2%

Nitrates 254 0.1% 145 0.3%

Beta-blockers—intravenous 108 0.05% 56 0.1%

Beta-blockers—oral 85 0.04% 23 0.05%

Premedication for contrast allergy 46 0.02% 11 0.02%

Calcium channel blocker 8 0.004% 4 0.01%

CAD coronary artery disease. N number of patients in category

Medications are not mutually exclusive due to different indications

discovery of an implanted pacemaker or ICD device
(n=12/226,266, 0.005%) and contrast-induced nephropa-
thy (n=3/226,266, 0.001%).

Reporting approaches

Most submitted cases were reported by radiologists
alone (76.1% for CT, 71.4% for MRI), followed by joint
consensus readings of radiologists with non-radiol-
ogists (19.0% and 26.9%, respectively). The remain-
ing 4.9% (CT) and 1.7% (MRI) examinations were
reported by non-radiological specialties, or in sepa-
rate readings of radiologists and non-radiologists. A
graphical representation of the reporting statistics is
shown in Fig. 6.

Discussion

The use of cardiac CT and MRI is poised for fur-
ther growth, based on several scientific publications,
guidelines, and recommendation papers by medical
societies in Europe and elsewhere [7, 15-18, 27-29].
Therefore, more radiologists trained in multimodal
cardiac imaging are required to help cover this
demand. In this regard, the current study confirms
and expands on the previous literature as follows: (i)
the MRCT-registry is the largest available radiologi-
cal database including more than 400,000 entries on
CT and MRI examinations; (if) The MRCT-registry is
fed by the majority of European countries (total 29)
and a few non-European countries; (iii) the MRCT-
registry demonstrates a continuous increase in the
number of performed cardiac CT and MRI exami-
nations across Europe; (iv) the growth in the num-
ber of examinations was most pronounced for the

evaluation of CAD with CT and for the evaluation of
myocarditis with MRI, in line with current guidelines
and recommendations; (v) both cardiac CT and MRI
examinations, although many require the application
of medication, are safe imaging procedures with very
low rates for adverse events; and (vi) most submitted
cardiac CT (76%) and MRI (71%) examinations were
read exclusively by radiologists.

The growing demand for multimodality cardiac imag-
ing expertise [30—32] not only poses significant chal-
lenges regarding the expected increasing workload,
scanner capacity, and required trained personnel. It
also implies the necessity for a centralized, well-defined
pathway of access to cardiac CT and MR imaging ser-
vices, managed by an independent, objective, and
well-trained imaging professional, hereby balancing
clinical question with available equipment and eco-
nomic resources in an increasingly challenging health-
care landscape. The MRCT-registry, the largest of its
kind, stands now as a testament to the prominent role
that radiologists have assumed, not only in provid-
ing these necessary imaging services, but also in guid-
ing their correct implementation in the patient’s best
interest.

A crucial point to further note, as also shown in a pre-
vious sub-analysis of the MRCT-registry data, is that
cardiac CT and MRI examinations have disseminated
beyond academic centres to additionally include non-
academic hospitals and private practices, increasing their
accessibility to broader patient cohorts (for illustration,
see Fig. 3) [21-23].

The observed rise in examinations most probably indi-
cates appropriate referral, as indications for both CT and
MR are firmly aligned with the most recent guidelines
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Fig. 6 Reporting practices based on MRCT-registry data for CT (a) and MRI (b). Consensus: Examination read by radiologist and cardiologist

in consensus

[7, 15, 16, 27-29]. CT angiography for patients with sus-
pected CAD is primarily used in low and intermediate
pretest scenarios [7]. Adherence to these recommenda-
tions is evident in the MRCT-registry analysing the data
on CT-based assessment of CAD showing a continuous
increase in patients at intermediate pretest probability.
The rise in MRI-based assessment of suspected or known
myocarditis is also well supported by current literature
[33].

Finally, the MRCT data confirms that cardiac CT and
MRI procedures, despite frequently necessitating car-
diac medication, are safe examinations with only a mini-
mal probability of adverse events. The reported very low
adverse rates (0.3% for CT and 0.7% for MRI) are in line
with previous literature [24] and randomized trials [34].

The presented data unequivocally reinforces the fun-
damental premise that radiologists, through their multi-
modality-based training with a profound understanding
of indications, state-of-the-art technology, and imaging

findings in and around the organ of interest, are in an
ideal position to face future challenges and ensure the
correct application and expansion of cardiac CT/MRI
services. The European Society of Radiology (ESR) has,
being fully aware of this responsibility, established a mul-
tilevel, standardized educational framework for imaging,
as detailed in the European Training Curriculum (https://
www.myesr.org/education/training-curricula/). This cur-
riculum formally includes cardiac multimodality imag-
ing as a core component of every radiology residency,
ensuring that at the end of their training, all residents
are equally competent to perform and interpret cardiac
CT and MR examinations. It also ensures that radiologist
not only adeptly manage modern and evolving imaging
technologies, but, through their broad imaging training,
also accurately diagnose incidental or concomitant dis-
eases beyond cardiac pathology [35], providing as such
a complete assessment of all available image data across
different organ systems. This competency becomes
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increasingly important as the need for, e.g., cardiovas-
cular CT imaging expands to emergency departments
where the availability of around-the-clock services is
essential to assess the various cardiac and non-cardiac
differential diagnoses of acute chest pain [36]. Moreo-
ver, given that newer imaging technology with fast vol-
ume coverage further improves the depiction of the heart
even in non-gated chest examinations hereby potentially
improving risk stratification and diagnosis [37], it can be
assumed that knowledge about cardiac imaging findings
will become increasingly relevant for every radiologist in
the near future.

While the general growth in medical imaging over the
past decades yields unarguable benefits to patients in
terms of longer and higher quality of life [38], part of the
growth in imaging utilization could also be attributed to
overutilization. Inadequate use of imaging resources is a
well-known and multifactorial problem. Prior research
has explored various factors contributing to overutili-
zation, notably including payment structures, financial
incentives, and self-referral, with the latter being par-
ticularly significant [39]. Self-referral is the act of a physi-
cian referring a patient to him- or herself for additional
diagnostic or therapeutic procedures, which can result in
financial profit. This poses a concern not just economi-
cally, but also in terms of increased exposure to ionizing
radiation for both individuals and the general population
[40]. Radiology, by definition, is a profession that works
on referral from other medical disciplines and, as such,
is not susceptible to self-referral. This eliminates con-
flicts of interests, allowing radiologists to collaboratively
determine the most suitable imaging method with the
referring physician, based on the patient’s specific clinical
needs. This approach also underscores the role of radi-
ologists as a gatekeeper for a correct value-based use of
healthcare resources.

This study has the following limitations. First, the
results of this study are based on registry data and may be
susceptible to reporting bias. Second, no follow-up data
regarding patient outcome or late-onset adverse events
was available. Third, detailed information about the indi-
vidual contributing centres in the MRCT-registry is miss-
ing. Thus, in-depth analyses on the reasons of increasing
case submissions to the registry are not possible. Finally,
some parameters which could be used to further analyse
the use of cardiac CT and MRI are not recorded in the
registry, such as the setting of the scan (outpatient, inpa-
tient, emergency department).

In conclusion, real-life data on cardiac imaging in
Europe using the MRCT-registry demonstrates a con-
siderable increase in examinations over the past years,
the vast majority of which are read by radiologists. Our
results suggest that radiologists have an increasingly
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important role to provide cardiac CT and MR imag-
ing services, contributing to expanding availability and
expertise in both academic and non-academic centres.
Radiology acts as a crucial barrier against the overutiliza-
tion of medical imaging, ensuring correct application of
different modalities according to current recommenda-
tions and guidelines.
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