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Abstract: Lung cancer is still the deadliest cancer in men and women worldwide. This high mortality is
related to diagnosis in advanced stages, when curative treatment is no longer an option. Large randomized
controlled trials have shown that lung cancer screening (LCS) with low-dose computed tomography (CT)
can detect lung cancers at earlier stages and reduce lung cancer-specific mortality. The recent publication
of the significant reduction of cancer-related mortality by 26% in the Dutch-Belgian NELSON LCS trial
has increased the likelihood that implementation of LCS in Europe will move forward. Radiologists are
important stakeholders in numerous aspects of the LCS pathway. Their role goes beyond nodule detection
and nodule management. Being part of a multidisciplinary team, radiologists are key players in numerous

aspects of implementation of a high quality LCS program. In this non-systematic review we discuss the

multifaceted role of radiologists in LCS.
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Introduction

The high mortality of lung cancer in men and women
worldwide is related to the fact that the diagnosis is most
often made only after occurrence of symptoms, resulting
in an advanced tumor stage, for which curative treatment
is no longer possible (1,2). The recently introduced
immunotherapies for advanced lung cancer have improved
short term survival, but at substantial cost, and without
changing long-term lung cancer-specific mortality. In 2011,
the National Lung Screening Trial (NLST) showed that
participants who received low-dose computed tomography
(LDCT) scans had a 20% lower risk of dying of lung
cancer compared to participants who were screened with
chest radiography (3). Two years later, the US Preventive
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Services Task Force recommended lung cancer screening
(LCS) with LDCT in smokers with a 30-pack-year
smoking history who currently smoke or have quit within
the past 15 years (4). In 2015, LDCT was reimbursed by
Medicare and Medicaid Services, with implementation of
LCS throughout the US (5). Final data of the randomized
Dutch-Belgian NELSON trial (Nederlands-Leuvens
Longkanker Screenings Onderzoek) showed a lung cancer-
specific mortality reduction of 24% in men and 33% in
women at 10-year follow-up (6). Two other European
studies confirmed the benefit of LCS, by showing a 39%
reduced risk of lung cancer mortality after 10 years in the
Ttalian MILD trial (7). The German LUSI trial found a
non-significant lung cancer-specific mortality reduction
of 6% in men but a significant reduction in lung cancer-
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Table 1 The multifaceted role of radiologists in lung cancer screening
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Quality assurance and continuous updating of local technical standards

Low-dose CT protocols

Conformance of software for computer-aided detection (CAD) and/or diagnosis (CADXx) (e.g., make sure that volumetry conforms with

reference standard
Overseeing day-to-day program functions

Pivotal role in the workflow of lung cancer screening program

Reading the scans and skilled management of findings, including extra-modular findings (e.g., coronary calcification, interstitial lung
abnormalities). Of note, emphasis is placed on preferring conservative management of findings with relatively low clinical impact

(e.g., control overdiagnosis)
Accurate communication of results through structured reporting

Active role in multidisciplinary lung cancer (screening) board

Monitoring performance standards (e.g., periodical analysis of rate of false negatives and false positives)

Dissemination and cultural exchange
Educating the public on imaging-based cancer screening

Participation in National-International quality assurance boards

Investigation, evaluation and implementation of artificial intelligence into different aspects of the lung cancer screening process

Collaboration and participation in research

specific mortality of 69% in women after an average of
8.8 years of follow-up (8).

In 2017, a European Position Statement on LCS set
recommendations to guide the implementation of LCS in
Europe and urged member states to take rapid action (9).
Recently, the European Respiratory Society and European
Society of Radiology published a statement paper on LCS,
reviewing current practice, addressing unresolved issues
and calling to convince policymakers across the European
Union to start implementation of high-quality LCS
programs in order to prevent unsupervised opportunistic
screening (10,11). European guidelines exist for population-
based screening of breast cancer, cervical cancer and colon
cancer, but upon today there are no European guidelines
for LCS. Hope is that in the light of the recent NELSON
results, implementation of LCS in Europe will move
forward.

Implementation will be different in the various European
countries, depending on the National Health Service model
and national organization of population-based screening and
will be adopted to local health care facilities. Nevertheless,
there will also be a common ground on how LCS will
be organized. Ensuring high-quality LCS programs will
require close collaboration with many stakeholders, in
which radiologists play a crucial role. In order to set quality
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guidelines and emphasize expertise and quality assurance,
the European Society of Thoracic Imaging has developed a
Lung Cancer Certification Project (12). The objective is to
standardize training and expertise quality across Europe and
to ensure that LCS is practiced at a similar quality level to
the trials that have proven the value of screening.

This manuscript discusses the multifaceted role of
radiologists in LCS (7able 1).

Low-dose CT

In an effective screening program for an asymptomatic
population, the potential benefit for early cancer detection
must outweigh harmful effects to the individual and
population as a whole. In LCS, CT radiation exposure is
one of the harms. Although the risk of radiation-induced
cancer is low compared with the benefits of a LCS program,
this risk rises proportionally with the radiation dose used.
Radiation dose levels of CT examinations for LCS can be
kept very low, thanks to the inherent high contrast level
between lung parenchyma and nodules. Specific low-dose
protocols, consistent with the balance of dose reduction and
necessary image quality, have to be put in place in a LCS
program. Development and optimization of these LDCT
protocols should be established in close collaboration
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by thoracic radiologists and medical physicists. Despite
guidelines from the American College of Radiology (ACR)
on recommended CT radiation dose levels (13), a cohort
study of 12,529 participants at 72 institutions in the US
found a wide variation in the distribution of LCS CT doses
across facilities (14). According to the authors, 21% of the
institutions had median volume computed tomography
dose index (CTDI,,) above ACR benchmarks (>3 mGy).
Institutions where the lead radiologist and/or medical
physicist established LDCT protocols had lower doses,
whereas institutions where radiologists and physicists did
not collaborate had higher doses.

As described in the European Federation of
Organisations for Medical Physics (EFOMP) policy
statement, a medical physicist has the knowledge, training
and experience to give advice on matters related to medical
radiation exposure (15). Apart from acceptance testing
and quality assurance of the CT equipment used in the
screening program, a medical physicist can train radiologists
and other staff members in relevant aspects of radiation
protection. Having an in-house medical physicist who is
actively involved in CT protocol optimization can help
radiologists to better manage LCS participant doses. In
addition, medical physicists are responsible for comparing
radiation doses against national reference levels, so that
hospitals with in-house physicists will better maintain
appropriate radiation dose levels.

Initial Medicare recommendations used effective dose
for LDCT guidelines. Because of inconsistencies in the
calculation of effective dose, the American Association of
Physicists in Medicine (AAPM) and ACR argued for the
use of CTDI,,, a dose metric which is displayed on the
scanner. Current recommendations from the European
Society of Thoracic Imaging (16) recommend a CTDI,,
of 0.4-1.6 mGy, depending on the weight of the patient.
Scanning parameters should be set so that scans can be
performed in single-breath-hold (<10 s). The use of
automatic exposure control, such as adjustment of the
tube current according to the size and the anatomy of the
patient, is mandatory. Since LCS is performed without
intravenous (IV) contrast, the contrast between non-
calcified nodules and background does not increase with
low kV scanning, while image noise does increase. Low-kV
scanning or automatic adjustment of tube potential is
therefore not recommended. Thin slices (<1.0 mm)
should be reconstructed to ensure the detection of small
lesions, and reconstruction increments should be even
smaller (0.7 mm) to optimize quantitative measurement
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of nodules. Filtered back projection should no longer be
used for reconstruction of screening scans. Instead, modern
techniques such as iterative and deep learning-based
image reconstruction techniques are mandatory. Thoracic
radiologists and medical physicists are in the frontline
to continuously follow the technical evolution of CT in
order to monitor and optimize both quality and radiation
exposure of LDCT.

CT-examinations in general are being performed in
a hospital- or clinic-based setting. From a participant
perspective, different barriers to LCS exist, of which access
is one of them. A survey of non-participants in the UK Lung
Cancer Screening (UKLS) showed that the most common
reason (reported by 18%) for declining participation in
LCS was travel-related difficulties to overcome the distance
between home and the screening site (17). A mobile LDCT
unit, analogous to mobile mammography, offers improved
access, for example in car parks or public spaces (18). This
was part of the success of the Manchester study (19), in
which ever-smokers were invited to “lung health checks”
next to local shopping centers, with immediate access to
LDCT for those at high risk. However, one has to make
sure that these mobile scanners fulfil the quality criteria
described above. Raghavan er /. investigated the effect of
a mobile screening unit for LCS in the US. Their results
clearly show that a mobile unit allows effective LCS for
underserved populations (20). In Europe, the United
Kingdom is the country that has the most experience with
use of mobile CT trucks, with different LCS projects across
the country (21).

Reading
Role of computer-aided detection (CAD)

Radiologists play a crucial role in one of the key elements
of LCS. Analogous to breast cancer screening, most
screening trials implemented double reading, at least at the
start of the study (22-25). NLST was an exception, with
single reads per examination by experts who went through
an approval process prior to the study (3). Sensitivity of
detection of small pulmonary nodules is a challenging
task, depending on reader, nodule size and morphology,
associated parenchymal abnormalities or underlying
disease and technical parameters of the CT scan. Intra- and
interobserver agreement in detecting pulmonary nodules in
LDCT is frequently limited (26).

To improve lesions detection, CAD algorithms are
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increasingly being used. CAD systems have proven to
outperform radiologists as second reader (27-29). There is
a multitude of studies evaluating the performance of CAD
under various conditions. It has to be noted that CAD
systems vary quite remarkable in performance and that
the current development speed of computerized tools to
support reading and classifying lung lesions is so fast that
any conclusions about application of CAD should always be
drawn in the appropriate context.

Nevertheless, Christe et al. showed that the human
aspect remains important. In their study, human readers
with CAD assistance had consistently higher sensitivity
(97-99%) than any combination of two CAD systems
(85-88%) (30). Liang er al. (31) showed that various
CAD systems were able to detect 56-70% of missed lung
cancers. Conversely, CAD missed 21% of cancers that
were identified by radiologists. Silva et a/. compared the
performance of CAD and visual reading for detection
of subsolid nodules. CAD had higher sensitivity than
visual reading (88.4% versus 34.2%). Nonetheless, CAD
detected only 66% of the subsolid nodules seen by visual
detection (32). Results thus far suggest that CAD and
radiologists have a complimentary value and that the
combination of CAD and visual reading will lead to an
optimal detection performance, not only for solid nodules
but especially for subsolid nodules. Radiologists expertise will
outperform CAD systems in participants with underlying
lung disease or in cases where early lung cancers don’t
present as pulmonary nodules. Analysis of interval and post-
screen carcinomas in the NELSON trial showed that of the
missed carcinomas were related to endobronchial location,
lesions attached to a bulla or subpleural location (33).
Lung cancers associated with cystic airspaces is an entity
that gained increasing recognition over the past years
and is hard to pick up by current CAD systems due to
the different morphology compared to typical pulmonary
nodules (34,35).

Presently, most CAD systems for LCS serve as a
concurrent reader, meaning the CAD reading should be
associated with human reading. CAD performance will
however improve with deep learning-based approaches.
The deep learning-based model proposed by Ardila ez 4.
outperformed all six radiologists in this study for predicting
the risk of lung cancer on low-dose chest CT when
prior CT imaging was not available, whereas the model
performance was on-par with the same radiologists if they
had access to prior CT examinations (36). With the (r)
evolution of artificial intelligence (AI), the performance
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of CAD will improve, and its role may shift from second
reader to first reader in the future.

Volumetric versus diameter measurements

Once detected, radiological assessment of pulmonary
nodules is primarily based on size and morphology. Nodule
evaluation in the NLST was performed by manual diameter
measurement (3). Manual measurement of lesion diameter
is prone to a large amount of variability (37-39). Numerous
European trials, including NELSON (25,40), Danish LCS
trial (41), UKLS trial (42) and Multicentric Italian Lung
Detection (MILD) trial (7) used volumetric evaluation of
pulmonary nodules for optimal characterization of volume
increase and, therefore, early signs of growth. Volumetric
measurements are semi-automatically performed by certified
nodule evaluation software. Volumetry provides nodule
segmentation in all three dimensions, even for complex
nodules. As a consequence, volumetric measurements show
a better intra-observer and inter-observer variability than
diameter measurements, notably for nodules without surface
contact with solid structures (43). Volumetric measurements
can vary between different volumetry software packages and
can have an impact on nodule management (44-47). Using
identical software packages and even software versions for
follow-up is therefore mandatory (48). Radiologists involved
in LCS should be aware of the benefits and drawbacks
of volumetry packages, advantages and limitations of
nodule volumetry. They should be aware of the impact
of acquisition, reconstruction, patient and reader factors
of volumetry reliability. They should also be aware of the
fact that it is important that the software package used
in their screening program is comparable to those used
to set guidelines (46). In Europe, volumetry has been
recommended as the preferred method of nodule size
measurement in LCS (9-11,16).

Nodule classification beyond size

Whereas size is the most important factor for nodule
management, nodule morphology is nevertheless important
(49,50). Pulmonary nodule management is a challenging
task that should be in hands of experienced radiologists in
order to optimize early detection of cancer and minimize
any potential harm (unnecessary workup and invasive
interventions). Both LU-RADS (51), Lung-RADS (52)
and the Brock model (53) are nodule management systems
for LCS that use nodule morphology, assessed by the
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radiologist, as a decision criterion. Lung-RADS, however, is
the only system that uses a “gestalt” approach in which the
radiologist can upgrade the risk profile of a nodule based
on integral assessment of nodule morphology. Chung ez al.
showed substantial added value of radiologists upgrading
subsolid lesions to a higher malignancy risk category (Lung-
RADS category 4X over categories 3, 4A and 4B), with high
malignancy rates in the hands of experienced radiologists (54).
Deep learning based computerized assessment of nodule
morphology is expected to substantially improve the
malignancy risk assessment of nodules, most likely beyond
the capacity of visual assessment alone (55,56).

Strategies to reduce costs

Ritchie er al. investigated the role of a non-radiologist
technician assisted by CAD for finding abnormal LDCT
scans for subsequent review by a radiologist. Their results
showed that this setup for reading LCS studies is a promising
strategy for reducing workload of radiologists, improving
speed, consistency and quality of scan interpretation and, last
but certainly not least, to reduce costs (57). Nair et al. compared
the performance of radiographers against that of radiologists
for CT lung nodule detection in the UKLS pilot trial. Their
overall results showed that radiographer performance was lower
than that of experienced radiologists and a role as first reader
would currently not be an option (58). In a follow-up study,
the same authors investigated radiologists’ performance
reading CT5 independently with radiographers as concurrent
readers, showing that radiologists’ sensitivity in lung nodule
detection could be improved with this reading strategy.
Optimization of resources for LCS is also achievable by
post-test stratification of lung cancer risk, with reduction
of LCS intensity in cases in which this risk is low. This
results in a reduction of per-subject number of CT5. Several
authors reported (prospectively and retrospectively) that
screening intervals of more than 1 year are feasible for
screenees with minor CT findings who represent a large
proportion of the screening population and for whom the
mid-term risk of lung cancer is substantially lower than the
mean risk (59-63). This option will be soon explored in the
largest European randomized trial called 4InTheLungRun
(H2020-SC1-BHC-2018-2020; grant848294; 2019).

Reporting

Accurate communication of results is essential for any
screening program. Reporting in a “structured” way
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simplifies standardization of management and facilitates
data collection and mining as well as monitoring of
performance of different aspects of the LCS program.
Strict algorithms will enhance quality of the LCS program.
Standardized terminology and structure improve clarity
and communication of findings for both participants and
physicians involved in screening (64). Structured reporting
is one of the recommendations of the ACR as part of
accreditation of LCS programs. For this purpose, ACR has
developed Lung-RADS, with specific assessment categories
and management recommendations for screen-detected
pulmonary nodules (65).

Times are changing and medicine is gently transitioning
toward a more patient-centered approach. With the digital
evolution, patients are having more and more access to
their own medical data, including medical images. They
are taking a more central role in their own care. In the
setting of screening, shared or “informed” decision-
making has become a critical part. Where patients in the
past traditionally were informed of imaging results by their
referring physician, nowadays they often have access to
both images and medical reports. Radiology reports are
a communication tool with referring physicians (52,66)
and are therefore not easy to understand for a patient. A
dedicated participant-friendly LCS report, designed with
feedback of participants and patient advocacy groups, may
improve understanding of results. Good understanding of
results might improve adherence to the screening program
and follow-up recommendations. Vitzthum ez a/. stated
that “radiologists have an opportunity to empower patients and
participate in the patient-centered care movement by providing
patients with a better understanding of their medical condition
and the possible steps in care moving forward through improved
patient-centered reporting” (67).

More than meets the eye

LCS with LDCT primarily focuses on early detection of
lung cancer by finding pulmonary nodules and assessing
their risk of representing a cancer. Chest CTs display far
more than only the lungs, offering the opportunity to
asses more than only pulmonary nodules. The targeted
population for LCS, being current or former smokers,
is prone to more than only development of lung cancer.
They are also at risk for premature death of chronic
obstructive pulmonary disease (COPD) and heart disease.
Coronary artery calcifications are a valuable biomarker
to determine the risk of cardiovascular events. They can
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be detected and quantified on non-gated LDCTs for
LCS (68). Data from the NELSON trial confirmed the
previous observations on the strong predictive value of
coronary artery calcifications beyond age, pack-years and
smoking status (69). The association between outcomes
and coronary artery calcification was studied by Watts ez al.
who investigated a group of 1,000 participants who died in
NLST. An ordinal scoring system and visual score based
on linear extent and thickness of calcification was used for
this study. Results showed that the presence of any calcium
was associated with a 3-fold increase in cardiovascular
deaths with an odds ratio of 3.4 (95% CI: 2.0-5.6) and 3.3
(95% CI: 2.0-5.6) for both scoring systems. Furthermore,
an increasing risk was associated with an increasing
score (70). LDCT also offers the opportunity for early
detection of COPD, by quantifying emphysema, airway
wall thickness and air trapping, with most experience been
gained with emphysema quantification. There is indirect
evidence to suggest that emphysema is a predictive factor
for the development of lung cancer (71). Heuvelmans ez a/.
propose different combinations of acquisition protocols for
quantification of lung nodules, emphysema, air trapping
and coronary artery calcification, also discussing pros and
cons of each option (72). Targeting the “big-3” may not
only decrease the disease burden and save more lives but
may significantly improve cost-effectiveness of a future
LCS program. Quantification of findings on LDCT may
even target more than the “big-3”, with the possibility
of quantifying numerous aspects, including airways (73),
vascular calcifications (74), bone density (75), breast
density (76), and liver density (77). Pleural plaques are a
common finding on chest CT studies and are related to
asbestos exposure. Asbestos exposure is not only a risk factor
for development of malignant pleural mesothelioma, but
also for development of lung cancer. Silva ez 4/. investigated
the presence of pleural plaques in LCS participants and
relationship with lung cancer and mortality. They showed
that male screenees with pleural plaques showed a trend
for higher risk of lung cancer and significant increase of
lung cancer mortality compared to male screenees without
pleural plaques with a hazard radio of 5.48 (95% CI: 1.61-
18.70) for mortality of lung cancer in subjects with pleural
plaques (78).

Quantitative imaging of all these entities beyond
pulmonary nodules is eased by the recent increasing role
of AL Software development for quantification is taking
huge steps forward. A number of imaging biomarkers
are yet ready for use in daily practice. What will be far

© Translational Lung Cancer Research. All rights reserved.

2361

more challenging is how to deal with this huge amount of
quantitative data and additional information and how to
incorporate it in a screening program without increasing
harm to participants. Currently, evidence of the benefit
of screening in terms of health-related quality of life,
morbidity and mortality is lacking for the majority of these
imaging biomarkers. Randomized controlled trials with
inclusion of validated, quantified imaging biomarkers for
other diseases than lung cancer are needed for the future.

Coming out of the dark

Radiologists’ task in LCS goes beyond the aspects
happening in the radiology department, including setting
the scan protocol, reading and reporting and overseeing of
day-to-day program functions. Radiologists should have
an active role in a multidisciplinary team which aims to
minimize harm and to ensure that participants receive the
most appropriate treatment. Close teamwork and effective
communication with all stakeholders involved in LCS
is essential. They should also be part of national quality
assurance boards, set up by professional bodies to ensure
adherence to technical standards.

Despite compelling evidence in support of LCS, uptake
has not been a big success (79). Targeting the hard-to reach
will be challenging. Where radiologists are typically invisible
for patients (80,81) a more visible role in educating the public
on imaging-based cancer screening might be important
in LCS. Radiologists have a substantial role in LCS and
therefore definitely have added value regarding education
on this topic. Rosenkrantz et /. showed a strong impact
of teaching sessions in increasing participants’ awareness
and knowledge on imaging-based screening tests (82).
Enhancing knowledge will have a positive impact on shared
decision making, which is an essential part of LCS. Shared-
decision making is a collaborative process between health-
care providers and participants allowing decisions to be
made together, taking into account both benefits and
harms (83). The decision to take part or to decline has to
be in line with participants’ individual values. Educating
the public, will empower radiologists to positively impact
targeting the hard-to-reach. The latter still being one of the
biggest challenges in LCS.

With increasing emphasis on a patient-centered approach
to radiology, radiologists will have growing responsibilities
in communicating directly to patients. LCS programs
might provide an opportunity to radiologists to meet,
consult and educate participants. Radiologists are good
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resources for participants to discuss screening with LDCT,
radiation risk and CT findings. The nature of this contact
however strongly depends on preferences from radiologists,
participants and referring physicians as well as practical
concerns (84).

Artificial intelligence

Al is reshaping healthcare and the imaging world. With
radiology being a discipline driven by digital data,
radiologists are on the frontline of Al innovation in the
medical sector. Radiologists are faced with ever-increasing
volume of digital data. One of the logistical questions and
hurdles on implementation of nationwide LCS programs is
the capacity of radiologists and/or other trained individuals.
CAD will be necessary to relief pressure on radiologists
and radiology services. In contrast to humans, computers
can handle high volumes and are consistent. Al algorithms
will play a role in different tasks of the screening process.
As previously discussed, for now the most appropriate role
of CAD is that of a second reader, in order to increase
sensitivity for nodule detection. To be of value, high
sensitivity of CAD in terms of nodule detection is necessary,
balanced with a low rate of false-positive findings. Al
can also have a role in automatically categorizing screen
detected pulmonary nodules (85). Volumetric assessment
with comparison with the previous examination and
calculation of volume doubling time is already in practice.
Al algorithms for malignancy prediction will become more
accurate in the future as more data of LCS programs will
be available, but for the time being, radiologist can only
validate detections by their visual confirmation, whereas
validating malignancy prediction still relies on histology.
Computer-aided diagnosis systems (CADx) may also
reduce variability in assessing and reporting lung cancer
risk between physicians (86). Baldwin et 4/. recently
reported a convolutional neural network system capable
of higher accuracy than the multidimensional risk model
from Brock University (56). Numerous aspects however
need to be investigated before integration of CADx in a
clinical setting is possible. The role of Al in LCS goes
beyond nodule detection, volumetric assessment and nodule
characterization. Deep learning denoising algorithms
have the potential to significantly reduce dose, without
hampering image quality. Further research on role of these
algorithms in LCS is however needed. Currently, the role
of Al in participant selection and screening planning is
less straightforward, but it is without doubt that if large
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amounts of data will be collected through implementation
of screening in daily practice, that this field will also move
forward.

Radiologists should be aware of not only the advantages,
but also limitations of the Al algorithms that they use. Al
and radiologists will need to closely work together, but
the exact format of this collaboration still needs further
investigation.

Research opportunities

Global implementation of LCS has just started. There are
many unanswered questions and problems to be addressed.
European implementation trials are needed, investigating
tailored invitations for targeting the hard to reach, studies
on screening intervals, integration of other imaging
biomarkers, blood- or breath-based biomarkers for early
lung cancer detection, smoking cessation, and quality
assurance (87).

There is one big under-researched area in screening,
however, namely how to identify those individuals at risk for
lung cancer who are currently not covered by current LCS
eligibility criteria. More than 50% of patients with lung
cancer would not have fulfilled current criteria for LCS
because they have never smoked or stopped smoking long
ago (88,89). Research is urgently needed on how to modify
inclusion criteria intelligently to include those who might
benefit most from early tumor detection because their risk
of smoking-induced comorbidities is minimal. Conversely,
research is needed on whom not to screen because their
risk of dying from their comorbidities is substantially
higher than their risk of dying from lung cancer. In those
individuals, the burden of screening, especially false
positives or slow-growing tumors causing over-diagnosis
and over-treatment, may outweigh the benefits.

Continuous research and audits are essential to ensure
persistent high-quality performance of LCS programs.
Large-scale implementation of LCS will create large
amounts of data. Data that need to be reported and stored in
national registries. Collection on an international level will
create the opportunity to accelerate the speed of innovation.
In an attempt to gather metadata on an international
level, the International Association for the Study of Lung
Cancer (IASLC) is developing the Early Lung Imaging
Confederation (ELIC). ELIC is a global computing
environment with a hub-and-spoke architecture: images
and metadata are retained at the local site, consistent with
local governing data-sharing regulations. Data can be made
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accessible with local site permission and only the resulting
analysis will leave an individual spoke (90). Recent laws on
GDPR (European General Data Protection Regulation)
will make sharing anonymized CT-images and data
extremely challenging and numerous issues on this topic
need to be addressed. Challenges that need to be tackled,
because creation of a huge cloud-based image collection
and collection of “big data” provides enormous potential to
accelerate research on early lung cancer detection.

Conclusions

The radiologists’ role in LCS goes beyond reading chest
CTs and evaluating pulmonary nodules. Being part of
a multidisciplinary team, radiologists are key players in
numerous aspects of implementation of a high quality LCS
program. The role of Al in LCS still needs to be unraveled,
but it is without doubt that Al will put its mark on how LCS
will be organized in the future. LCS in Europe is at the
crossroad from trial to practice; this creates opportunities
for cutting-edge research projects to answer the remaining
questions and optimize LCS.
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