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Disclosure 

•  Speakers bureau, Roche 
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•  1. Apply nodule management guidelines for lung cancer screening (canmeds medical 
expert, communicator, collaborator) 

•  2. Identify the limitations of existing guidelines (canmeds scholar, professional). 
•  3. Compare the various guidelines (e.g., Lu-RADS, LUNG-RADS, NLST, Risk 

calculators) (canmeds scholar). 

•  Presentation Summary 
•  Screening CT for lung cancer is beginning to move out of the research domain and 

into clinical practice. With the publication of the Canadian Task Force on Preventative 
Health Care recommendations in March 2016 (final recommendation not known at 
the time of writing), public interest in CT screening is anticipated to increase and all 
adult institutions can expect to see requests for CT screening exams.  Various 
guidelines are available to assist with the safe reporting of screening CTs.  We will 
review the available guidelines including LUNG-RADS, LU-RADS, NLST, and risk 
profiling.  Limitations of the guidelines and specific situations where the guidelines 
are difficult to apply will be addressed.  Differences in various guidelines, including 
differences in the definition of a positive scan, will be outlined to help radiologists 
understand the underlying issues, navigate use of guidelines and simplify the 
reporting process. 
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Lung nodules are very common 

NLST data 

Positive screen 

Positive screens 

False 
positive 

True positive 
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Patients assume all nodules are cancer. 
(Wiener. Chest 2013). 

 



CAR 2016  •  Daria Manos 

Be careful! 

Canadian Task Force 
based on NLST data 
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LURADS 



CAR 2016  •  Daria Manos 

Size 
Density 
Change 
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False positives 

Based on NLST (total of 3 rounds screening) 

Gierada, JNCI 2014 

What about the missed cancers? 
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Solid Part solid Ground glass 

Sub solid 

Density 
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Focal ground glass opacity can progress to 
invasive adenocarcinoma. 

11 years 
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5 years 

Well-differentiated lepidic 
adenocarcinoma 
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5 years 



CAR 2016  •  Daria Manos http://www.brocku.ca/lung-cancer-risk-calculator 

Baseline CT (size, density, others) + demographic information 
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Change 
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Baseline: up to 50% resolve 
If persistent: adenocarcinoma 

spectrum. 

Chang Chest 2013 
Lee KJR 2007, Fan BJR 2012, Cho ATS 2013 
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Aggressivity      with growth 

Chang, Chest 2013; Kim JTO 2009; Lee Eur Rad 2009, Cho ATS 2013 
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Aggressivity      with size 
Aggressivity      with growth 
Aggressivity      with density 

Chang, Chest 2013; Kim JTO 2009; Lee Eur Rad 2009, Cho ATS 2013 
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1 year 

1 year 2 years 

Growth 
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•  Slide on baseline versus annual 
•  - include discussion of new large nodules 
•  - or save this for disagreement slide 
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NLST protocol 
 

Negative:  
 Noncalcified <4mm 

 
 
 
 
Positive: 

 Non calcified ≥ 4 mm 
   

No diagnostic algorithm. 

I ELCAP protocol 
 

Negative:  
no noncalcified nodule 

 
Semipositive 

Baseline: < 6mm, all non solid 
Annual: <3mm, all non solid (new) 

Positive 
Baseline: 6-14mm 
Annual: new ≥ 3mm, growing 

Clear diagnostic algorithm. 
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NLST  
Negative:  

 Non calcified < 4mm 
 
 
 
 

Positive: 
 Non calcified ≥ 4 mm 
   

I ELCAP (baseline) 
Negative:  

no noncalcified nodule 
 
Semipositive 

 Solid, PS < 6mm, any size NS 
 

Positive 
Solid or PS ≥ 6mm 

 

Clear diagnostic algorithm No diagnostic algorithm 
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Lung-RADS and LU-RADS 
•  Lung-RADS: American College of Radiology 

•  Webpage available April 28 2014 

•  LU-RADS: Canadian radiologists (I-ELCAP, Pan 
Canadian Early Detection Study) 

•  Published online ahead of print April 21 2014 
•  Open access in the CARJ 
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LOW RISK - NEGATIVE 

Lung-RADS   
  

 
 
< 6mm solid or part solid 
< 4 mm new solid 
< 20mm ground glass  

 Can grow slowly 
 

Nodule stable for ≥ 3 mos 

LU-RADS 
 
 
 
< 5mm 
 
 
 
Stable for ≥ 2 or 5 years 

Specific benign features 

Return to screening 
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•  Limitation to 3 screens (baseline and 2 annual): 
•  What does this mean for the definition of a 

“negative” screen? 
•  Negative (really negative)  OR 
•  Negative but you must come back in a year 

•  Tiny new nodules are not really negative. 
•  Ground glass slowly growing nodules are not really 

negative. 
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PROBABLY BENIGN    /    INDETERMINATE 

Lung-RADS 

 Solid:  
 6-8 mm baseline 
 4-6 mm if new 

Part solid: 
 If solid part < 6mm 
 New < 6mm 

Non solid: 
  ≥ 20 mm  

LU-RADS 
 3 small:  

 5-9 mm nodule not 
enlarging 

 
3 large: 

 ≥ 10mm AND 
 Inflammatory features  

Surveillance CT 
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Lung-RADS   

 4A: 
 Solid  
  8-15 mm baseline 
  New 6-8 mm 
  Growing < 8 mm 
   
 PS   

 with solid 6-8 mm, 
 New or ▲ Solid <4mm 

LU-RADS 
4A: Low risk but not 

definitive 
 
4B: Likely AIS or MIA 
 (persistent NS ≥ 10mm) 
  
   

Surveillance + 



WORRISOME 

Lung-RADS   
  

4B: 
Solid  

 ≥ 15mm 
 Growing ≥ 8mm 
 New ≥ 8mm 

 
PS with solid ≥ 8mm 
with new or growing solid ≥ 4mm 

LU-RADS 
 
4C: Likely malignant: 

 worrisome persistence 
 subsolid ≥ 10mm not resolving 
(solid part ≥ 5mm) 

 worrisome change 
  malignant growth rate 
 worrisome baseline 

 ≥ 10 mm solid no inflammatory 
CT or clinical features 

Work up 

Negative work up would be discordant 
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MALIGNANT 

Lung-RADS   
 
4x 

Additional features or imaging 
findings that increase the 
suspicion of malignancy 

LU-RADS  
 
5 

Invasion or chest wall or 
mediastinum 
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Discrepancy 

LungRADS 2 if <20mm or 
LungRADS 3 if ≥ 20mm 
 
No recommendation 
apart from LDCT  

Lu-RADS 4B if persistent 
Refer 
If conservative – annual 

screen 
PET + biopsy not usually 

appropriate 
 

Ground glass nodules ≥  10mm   
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•  Most persistent pure GGO = AAH, AIS. 
•  Risk of AIS increases with size over 5mm. 
•  Risk of invasive cancer increases with size. 
•  Resected pure GGO 

•  100% adenocarcinoma in situ or invasive adeno 

Fan BJR 2012, Cho ATS 2013, Chang CHEST 2013 
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•  Long term natural history of GGOs not well 
understood. 

•  Management of Persistent GGO depends on 
comorbidities and age of patient. 
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Discrepancy 

LungRADS 4B 
Chest Ct +/- contrast,  
PET/CT or  
tissue sampling  
depending on the probability 
of malignancy and 
comorbidities 

Lu-RADS 3 
Short interval CT 
If any inflammatory features 

including ANY gg component 

 
 

Large new nodules – not present previous year 

Must be able to review images 
of most recent prior CT. 
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Asymptoma)c	
  pa)ents	
  

LU-RADS 3 – requires surveillance CT 

Follow up CTs 
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•  2000 participants: 
•  New nodules on annual screen much more likely to 

resolve than nodules on baseline screen. 
•  (Possibly inflammatory nodules; 74% versus 29%) 

•  321 participants 
•  11 new nodules ≥ 1 cm on annual repeat screen.  
•  100% resolved. 

Libby Chest 2006;  
Nova Scotia subset of Pan Canadian data, 2015 
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What to do? 

•  Do not use NLST – too many positive scans 
•  I ELCAP very prescriptive – need coordinated team   
•  Current online risk calculator useful for clinicians 

but limited use for radiologists in my opinion  
•  – valid for baseline only 

•  Read the LU-RADS paper as a summary of the 
issues. (open access CARJ) 

•  Multidisciplinary approach essential. 
•  You must be able to identify discordant results and 

have the ability to discuss. 
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If assign a LU-RADS or Lung-RADS 
classification, also give descriptive impression: 
at minimum: 
 “normal/negative/low risk” 
 “indeterminate” – need surveillance 
 “positive” or “concerning” 
 is referral indicated? 
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daria.manos@nshealth.ca 
 

THANK YOU 


