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Some introduction

• Two large randomized controlled trials have established the

efficacy of LC Screening (LCS) using low-dose computed

tomography (LDCT) in cigarette smokers

• Five-year survival rate in the National Lung Screening Trial (NLST)

and the NELSON trial, respectively.

Lung cancer (LC) is the biggest cancer killer worldwide
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Some introduction

• US Preventive Services Task Force recommends annual LDCTs for 

those aged 50 years and older with a 20 pack-year history of 

smoking

• Evidence also suggests those being screened are not being 

optimally routed or kept engaged in long term follow-up

• What about never and lighter-smokers ?
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NLST and Nelson studies comparison

Study NLST Nelson

Country United States Belgium, The Netherlands

Control group Chest scan No screening

Frequency 0-1-2 years 0-1-3-5 years

Help in smoking cessation No Advised at inclusion
± weaning with expert centres

Aim LC mortality LC mortality

Age inclusion 55-74 yo 55-75 yo

Smoking min. cons. 30 PY 15 cig/d min 25 years
10 cig/d min 30 years

Maximum weaning time 15 years 15 years

Exclusion criteria ATCD CP
ATCD cancer less than 5 years

ATCD CP less than 5 years
ATCD cancer

Number of patients
+ control group

26723
26733

7915
7907

1st round detection rate 1% 0,9%

Stages I and II proportion 70% 70,8%

Surgery rate 61% Not specified

Overall mortality reduction RR 0,97 [0,94-1,01] M: RR 1,01 [0,92-1 ,11]

Specific mortality reduction RR 0,92 [0,85-1] M: RR 0,76 [0,61-0,94]
F: RR 0,67 [0,38-1,14]
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Key aspects in nodule identification

Computed tools in clinic for nodule identification

1. Early nodule identification – key objective for patients at risk of lung cancer

2. Radiologist expertise

3. Cinetic artifact

4. Vascular versus tissular 

5. Longitudinal follow up quantification 

6. Determination of the need of biological sampling
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• Micronodules: <3-4mm

• Lung-Rads for prediction of malignancy

Lung nodules

• Fleischner recommendation for follow up

• Volume doubling time
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Clinical research tools for malignancy definition

Frix et al. j pers. Med. 2021

SS ranging from 80% to 100% for a 
specificity of 72% to 96%
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CAD (Computer Aided Detection or Diagnosis) 

-> combining elements of artificial intelligence with radiological and 

pathology image processing

Aiming to assist in the detection and/or diagnosis of diseases by improving 

the accuracy of scan analysis

Clinical research tools for malignancy definition: CAD

Key points:

1. CAD performance is high in detecting any type of pulmonary nodule

2. CAD assists and improves RAD’s performance as a second reader



LUng Cancer-related risk factors and their Impact Assessment

LUC ALUCIA Workshop – Understanding Lung Cancer

Clinical research tools for malignancy definition: CAD

N 1
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Lung - RADS
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Volume Doubling Time

The volume doubling time (VDT) is defined as the time 

required for a growing nodule to double its volume. 

Key points:

1. A longer VDT suggests a more benign course, whilst a short VDT is

indicative of a more aggressive lesion with higher histological grade

2. A VDT below 400 days represents a high likelihood of malignancy, whereas

a VDT above 500 days is overwhelmingly characteristic of a benign nodule
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Maximum Intensity Projection

Maximum Intensity Projection (MIP) consists of projecting the voxel

with the highest attenuation value on every view throughout the volume 

onto a 2D image

Key points:

1. The primary clinical application of MIP is to improve the detection of pulmonary nodules and 

assess their perfusion

2. MIP also helps characterize the distribution of small nodules. 

3. Also, MIP sections of variable thickness are excellent for assessing the size and location of 

vessels, including the pulmonary arteries and veins

https://radiopaedia.org/articles/voxel?lang=us
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Maximum Intensity Projection
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Nodule qualification

Guiot et al. Medicinal RR 2021
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Clinical Research Tools: nodule qualification

Liu et al. BMC Cancer 2020
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Clinical Research Tools: nodule qualification
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Sensitivity and specificity of AI-aided diagnosis for lung

cancer diagnosis

Liu et al. PONE 2023
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Take home message

• Identification is firstly clinician-dependant

• Computer-based automatized tools (CAD) for detection 

• Add-on value of MIP reconstruction 

• Size-based approach for patient monitoring 

• Volume doubling time and algorithm for risk stratification

• Lung-RADS useful but difficult to use in daily practice 

• Need for implementation of integrated models including risk-based 
approach but also imaging-based

• Need for validation of texture-based models including risk of 
neoplasia but also classifier predicting histology
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