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NLST

• Annual LDCT vs. CXR x 3

• Eligibility
• 55-74 y/o

• Smoking ≥ 30 PY, had not quit within the previous 15 yrs

• Definition of “positive”
• any noncalcified nodule measuring at least 4 mm in any diameter 

• other abnormalities such as adenopathy or effusion

• Results
• 20% relative risk reduction in lung cancer mortality 

• Positive screening tests = 24.2%;  false positive results = 96.4%
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NELSON (Dutch-Belgian lung cancer screening trial)

• Launched in 2003

• Questionnaire: 106,931 (32%) of the 335,441 responded.

• Primary object: whether LDCT screening in year 1, 2, 4 and 6.5 will 
decrease lung cancer mortality by ≥ 25% in high-risk smokers 
between 50-75 y/o compared to a control group receiving no 
screening.
• Current and former smokers (≤ 10 yrs of cessation), who smoked 

> 15 pieces/day for > 25 yrs or > 10 pieces/day for > 30 yrs

• Nodule management: nodule volume and VDT

van Iersel CA, et al. Int J Cancer. 2007;120:868-74.



Nodule management plan

• First round
• Positive

• any non-calcified nodule > 500 mm3 (> 9.8 mm)

• VDT of an indeterminate nodule < 400 days 

• Indeterminate
• solid nodule or the solid component of a part-solid nodule was 50-500 

mm3 (4.6-9.8 mm)

• A 3-month FU to determine the VDT

• Negative

M. Oudkerk, M.A. Heuvelmans JBR-BTR. 2013;96:163-6.
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Baseline (first round, T0)

• 1.6% had a nodule with volume > 500mm3. 

• 19.2% had at least one indeterminate nodule (50 – 500mm3)
• 5.3% had tumor growth at a three-month follow-up CT (19.2% x 5.3% = 1%)

• In total, 196/7,557 (2.6%) participants tested positive. 

• In 70/196 (35.7%) participants, malignancy was confirmed

• The lung cancer detection rate was 0.9%. 

• Sensitivity of the baseline round screening was 94.6%, the negative 
predictive value was 99.7%. 

M. Oudkerk, M.A. Heuvelmans JBR-BTR. 2013;96:163-6.
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http://www.acr.org/Quality-Safety/Resources/LungRADS
Reporting and Data System

Lung-RADS Version 1.0  (2014.4.28)

• Size: nodules should be measured on lung windows and reported as the average diameter rounded to the nearest whole 
number; for round nodules only a single diameter measurement is necessary

• Growth: an increase in size of > 1.5 mm

http://www.acr.org/Quality-Safety/Resources/LungRADS


Lung-RADS Version 1.0  (2014.4.28)

http://www.acr.org/Quality-Safety/Resources/LungRADS







Lung RADS 1.1

• Perifissural nodule < 10 mm

– category 2 (annual FU)

• Pure GGN 

– cutoff 20 mm → 30 mm (annual FU)

• Category 4B management for a New large nodule on annual 
repeat LDCT

– Chest CT, PET/CT, and/or biopsy → LDCT CT FU at 1 m

• Volumetric measurement
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EU statement
Oudkerk M, et al. Lancet Oncol. 2017 
Dec;18(12):e754-e766.

A round nodule of 6 mm in diameter
= 113 mm3



M. Oudkerk, M.A. Heuvelmans JBR-BTR. 2013;96:163-6.
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KEY numbers for daily practice

• In an annual repeat LDCT (~400 days)
• 25% increase of a diameter roughly equals to a double of volume

i.e. a > 25% increase of a nodule should warrant a diagnostic investigation

• 15-25% increase suggests a VDT of 400-600 days, follow-up at 1 yr interval 

• < 15% increase suggests a VDT larger than 600, follow-up at 2 yr interval

• In a 3-month follow-up LDCT
• A > 5% increase of a diameter suggests a VDT of 400 days or less, need 

diagnostic work-up
(it is far beyond the limitation of manual measurement)



Summary

• Multidisciplinary team discussion (MTD) 

• Shared decision making (SDM)

• Biomarkers other than CT images



Conclusions

• Subjects with high risks for lung cancer should take LDCT screening. LDCT
should not be offered to subjects without lung cancer risks.

• Lung cancer screening program should be undertaken at qualified institutes,
with screening experience, and a multidisciplinary team.

• The best strategy for nodule management is undetermined.
• Both CT features, size, and growth rate should be considered
• Semi-automatically volumetric measurement is preferred
• Trend towards to conservative management for non-solid nodules

• An urgent need for identification of the risk factors for lung cancer in never
smokers; determination of the usefulness of LDCT and the best strategy for
subsolid nodule management in this subjects.



Thanks for your attention


