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ung cancer is the most common cause of cancer-

related deaths worldwide.’ Lung cancer screen-

ing saves lives; however, only those with the

highest risk for lung cancer are screened regularly
because of economic constraints. Due to the variability
of lung cancer screening efforts, some groups might not
be as protected as they should. Lung cancer screening
recommendations and techniques have changed in the
past few years, and imaging modalities are at the fore-
front of lifesaving efforts.

Changes in Screening Guidelines

The new lung cancer screening eligibility guidelines
reduced pack-year history from 30 pack-years to 20
pack-years and expanded the age range of at-risk popu-
lations.” According to the National Cancer Institute, a
pack year is:

A way to measure the amount a person has
smoked over a long period of time. It is calculated
by multiplying the number of packs of cigarettes
smoked per day by the number of years the person
has smoked.’

Screening with low-dose computed tomography
(LD-CT) is recommended annually for asymptomatic
people aged 50 to 80 years with a 20-year or more pack
history who currently smoke or have smoked within the
past 15 years.** The Centers for Medicare and Medicaid
Services has begun enrollment in screening programs
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because of new recommendations from the American
College of Radiology, which are based on the U.S.
Preventive Services Task Force recommendations of
2021.*** Despite the recent increase in the demographic
eligible for screening, 1.9% of those who are eligible
have participated in the Centers for Medicare and
Medicaid Services screening program.”

In addition, some groups have specific lung cancer
screening recommendations such as firefighters who
are exposed to and possibly inhale asbestos and other
products during structural and other types of fire. A
2015 study by the National Institute for Occupational
Safety and Health (NIOSH) showed that an increase
in risk of lung cancer diagnosis or death correlates
with an increased time spent at fires.* NIOSH recom-
mends that firefighter groups receive safety culture
training and cancer awareness as a part of prevention
and that a national firefighter registry be created to
learn about and reduce cancer incidence among fire-
fighters.* However, research is showing that current
guidelines for firefighters are not enough; most recom-
mend performing chest radiography every S years. New
recommendations might be needed that place a higher
priority on using LD-CT to screen firefighters than
those for the public.’

Not every individual needs to be screened annually.
An efficient and effective screening system will'’;

® choose the correct demographics to screen

® include evidence-based policy to maximize benefits
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® identify the best follow-up diagnostic modality

® minimize harm to patients

® optimize available technology use and provide
training in the use of the technology

® yuse standardized or structured reporting

Screening Methods

A shared decision should be made between the
patient and their doctor that considers the benefits and
disadvantages of screening, as well as the need for fur-
ther diagnostic testing. LD-CT is the recommended
modality for assessing the potential malignancy of a
nodule and evaluating its size, morphology, presence
of calcium, borders, and growth.* Incidental findings
from lung cancer screening include bronchiectasis,
pulmonary fibrosis, and infections, in addition to other
cancers such as esophageal, breast, and thyroid." For
lung cancer screening parameters, the American College
of Radiology recommends limiting LD-CT to only
the lungs for screening and nodule follow up. For axial
images from lung apices to posterior costophrenic sulci,
reconstruction slice thickness (= 5-3 mm) algorithm is
recommended for soft tissue and a high spatial frequen-
cy reconstruction algorithm. Volumetric images can be
reconstructed using less than 1.25 mm slice thickness
with a high spatial frequency reconstruction algorithm.
Overlapping transverse maximum intensity projection
images with S to 10 mm slab thickness can help in lung
nodule detection. Computer-aided diagnosis software
also can help assess lung nodules, which can be found in
13% of CT scans in the general population.”"

The typical radiation dose for LD-CT has been
estimated at 1.4 mSv, compared with 7 mSv for conven-
tional chest CT. Dose can vary with size of participant,
and tube voltage adjusted as low as 80 kVp for those up
to 50 kg, 120 kVp in those 50 to 80 kg, and 140 kVp in
those more than 80 kg."

After nodules have been identified through screen-
ing, they are classified as solid or subsolid. Solid and
subsolid nodules have varying growth rates, and subsol-
id nodules are more likely to be malignant;' therefore,
management for a solid nodule differs from that of a
subsolid nodule.

Distinguishing solid and subsolid nodules can vary
between radiologists."""” One study found that larger
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nodules were more consistently identified than were
nodules under 4 mm."” Rampinelli et al noted that,
because nodules are small, the CT section interval must
be lower than the slice thickness to reduce artifacts and
obtain an accurate assessment.' Different nodules also
require different detection techniques.

When solid or part solid nodules are less than 6 mm
at baseline, a 12-month screening follow-up LD-CT
is reccommended.” When a solid nodule is 6 to 8 mm
at baseline, a 6-month LD-CT is recommended."
However, a part solid nodule must be more than 6 mm
total mean diameter with a solid component less than
6 mm for the same follow-up interval. Solid nodules 8
to 15 mm at baseline should receive a 3-month LD-CT
scan, and if a solid nodule is more than 8 mm, a positron
emission tomography-CT scan might be considered.”
For solid nodules more than 15 mm and part solid nod-
ules more than 8 mm, a diagnostic chest CT with or
without contrast is recommended in addition to tissue
sampling, but management is taken into consideration
with physician interpretation and patient preference.”

Lung cancer is more prevalent in the upper lobes, but
the ability to identify changes and distinguish between
cancer and fibrotic scars in the apices is challenging."
The apices are a frequent site of fibrotic scars and lung
cancer, making it challenging to differentiate between
them during the early stages of lung cancer." Lung can-
cer should be considered when a new lesion arises in a
previously detected apical scar.

New Screening Tools and Technologies
To enhance lung cancer screening, temporal sub-
traction to suppress bone in chest radiography is being

evaluated. One study showed that pulmonary lesion
detection sensitivity by radiologists increased from
67.9% to 75.4%." Other technology that comple-
ments LD-CT for more effective screening includes
computer-aided detection and volumetric assessment,
and the use of plasma biomarkers to help reduce false
positives.™ The Galleri test (GRAIL), a multicancer
early detection test, is leading the way toward noninva-
sive testing by early identification of multiple types of
cancer with 1 blood test. GRAIL, a test which detects
DNA shed by cancers, identifies a methylation pattern
containing information about tissue or organ associated
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with the signal. GRAIL detects this signal in at least

S0 types of cancers, including lung cancer. The test
still is undergoing clinical trials to achieve validation. It
has not yet been given clearance by the U.S. Food and
Drug Administration.>"**

When reading images, recommendations for
radiologists include using the American College of
Radiology Lung CT Screening Reporting and Data
System (Lung-RADS), computer-aided detection,
volumetric assessment, and double reading, with a bal-
ance between radiologist experience and technological
assistance." Lung-RADS is a system categorizing
pulmonary imaging findings based on probable malig-
nancy or benignity, with follow-up imaging interval
recommendations and modalities for each category."
This structure is the supporting basis for the organized
algorithms necessary for proper diagnosis and care.
The European Society of Radiology and European
Respiratory Society recently wrote a joint paper on
lung cancer screening, emphasizing the need for
state-of-the-art algorithms and multidisciplinary
team effort, and for the value of screening.”

Conclusion

Amazing strides in imaging and other technologies
have been and continue to be made, but there’s still room
for improvement. Optimizing technology use and screen-
ing criteria are excellent efforts in lung cancer screening,
and demographic priorities will always need to be exam-
ined along with the current benefits of technology.

Deborah | Weber, MSRS, RCIS, graduated from Weber
State University’s Master of Science in Radiologic Sciences,
Cardiac Specialist Emphasis program in Ogden, Utah in
2022. She works in a clinical testing laboratory.
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