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Lung cancer screening with low-dose chest
computed tomography: recent radiologic advances
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Lung cancer is the leading cause of cancer-related death worldwide. Most patients are diagnosed with advanced
disease, resulting in a poor prognosis. Screening may induce the early detection of lung cancer and early detection of
lung cancer may reduce lung cancer-related mortality. Recently, the National Lung Screening Trial has demonstrated
that lung cancer screening with low-dose chest computed tomography (LDCT) showed a 20% reduction in lung
cancer-related mortality and a 6.7% decrease in all-cause mortality in the US. Based on the results of National Lung
Screening Trial, various lung cancer-related societies recommend lung cancer screening using LDCT in asymptomatic
populations at high risk based on old age and a heavy smoking history. For effective and responsible lung cancer
screening, LDCT should be performed at sites providing high-quality low-radiation exposure computed tomography
(CT). LDCT must be performed with multidetector helical CT in a single breath-hold and use adequate technical
parameters. CT is interpreted accurately by qualified physicians. And structured reporting and management system
should be recommended for high quality reporting and medical outcomes monitoring. Adverse events associated
with LDCT screening may include a high detection rate of lung nodules and high false positive results, overdiagnosis,
and relatively high radiation exposure. However, lung cancer screening with LDCT can result in more benefits than
harms when performed in settings with high quality screening programs.
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Table 1. Summary of low-dose chest CT acquisition parameters

CT scanner examination
Scanner >16 channel multidetector CT, helical mode

Contrast medium No oral and intravenous contrast medium

Positioning Supine: arms elevated above the head
Respiration Maximum inspiration, single breath hold
Scan range Entire lung from the lung apices to the base
kVp 100-120 (BMI <30), 120 (BMI >30)

mAs <40 (BMI <30), <60 (BMI >30)

Gantry rotation speed <0.5 seconds
Detector collimation <1.5mm
Total radiation exposure  <1.5 mSV; <3 mSv (BMI <30), <5 mSv

(BMI >30)
CT image reconstruction
Plane Axial
Section width <2.5mm (< 1.5 mm preferred)
Interval <25mm
Algorithm Standard or high frequency algorithm

Modified from The Korean guideline for lung cancer screening (the first draft).
Seoul: Korean National Cancer Screening Guideline Revision Committee; 2014 [7].
CT, computed tomography; BMI, body mass index.
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A
Figure 1. Examples of (A) solid nodule, (B) part-solid nodule, and (C) pure ground glass nodule.

B

Table 2. Lung-RADS (Lung Imaging Reporting and Data System) version 1.0 by American College of Radiology

Catedo Probability  Estimated
Category descr? trgr Category Findings Management of population
P malignancy prevalence
Incomplete - 0 Prior chest CT examination(s) being located for Additional lung cancer NA 1%
comparison screening CT images
Part or all of lungs cannot be evaluated and/or )
Comparison to prior chest
CT examinations is
needed
Negative No nodules and 1 No lung nodules Continue annual screening <1% 90%
definitely benign Nodule(s) with specific calcifications; complete, with LDCT in 12 months
nodules central, popcorn, concentric rings and fat
containing nodules
Benign Nodules with a 2 Solid nodule(s):
appearance  very low <6 mm
or behavior  likelihood of new <4 mm
becoming a Part solid nodule(s):
Eg?}gr”éjgtt';’e <6 mm total diameter on baseline screening
size or lack of Non solid nodule(s) (GGN):
growth <20 mm or
>20 mm and unchanged or slowly growing
Category 3 or 4 nodules unchanged for >3 months
Probably Probably benign 3 Solid nodule(s): 6 month LDCT 1-2% 5%
benign finding(s) — short >6 to <8 mm at baseline or
term follow up new 4 mm to <6 mm
suggested; Part solid nodule(s)
includes nodules >6 mm total diameter with solid component
witha low <6 mm or
likelihood of new <6 mm total diameter
becoming a ) .
clinically active Non solid nodule(s) (GGN) =20 mm on baseline CT
cancer ornew
Suspicious Findings for 4A  Solid nodule(s): 3 month LDCT; PET/CT 5-15% 2%
which additional >8to <15 mm at baseline or may be used when there
diagnostic testing growing <8 mm or is a =8 mm solid
and / or tissue new 6 to <8 mm component
sampling is Part solid nodule(s)
recommended >6 mm with solid component =6 mm to
<8 mm or with a new or growing
<4 mm solid component
Endobronchial nodule
(Continuing)
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Table 2. (Continued)

Probability  Estimated

Category dceastg?&rgr Category Findings Management of population
malignancy prevalence
Suspicious  Findings for 4B Solid nodule(s) Chest CT with or without >15% 2%
which >15 mm or contrast, PET/CT and/or
additional new or growing and =8 mm tissue sampling
diagnostic Part solid nodule(s) with: depending on the
testing and / or a solid component =8 mm or probability of malignancy
tissue sampling a new or growing =4 mm solid component and comorbidities. PET/
is recommended ) N CT may be used when
4X Category 3 or_4 n_odules W!th additional featgrgs there is a =8 mm solid
or imaging findings that increases the suspicion component.
of malignancy
Other Clinically S Modifier: may add on to category 0-4 coding As appropriate to the NA 10%
significant or specific finding
Potentially
Clinically
Significant
Findings (non
lung cancer)
Prior lung Modifier for C Modifier: may add on to category 0-4 coding - - -
cancer patients with a

prior diagnosis
of lung cancer
who return to

screening

From American College of Radiology. Lung CT screening reporting and data system (Lung-RADS) [Internet]. Reston: American College of Radiology; 2014, according to the

Creative Commons license [5].

CT, computed tomography; NA, not applicable; LDCT, low-dose computed tomography; GGN, ground-glass nodule; PET, positron emission tomography.
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