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Nodules you were not 
looking for: Incidental 
nodules

1.6 million incidental nodules found on CT scans every 
year



Pulmonary nodules 
on nearly half of all 

chest CT scans

• Benign

• Granuloma (fungal, mycobacterial)

• Hamartoma, fibroma

• AVM

• Inflammatory 

• RA, amyloid, sarcoid, GPA

• Infectious 

• Fungal infection, pneumonia

• Malignant

• Lung cancer

• Metastatic cancer



Nodule definition

• Rounded opacity

• Well marginated

• ≤ 3 cm in diameter

• Surrounded by lung parenchyma or visceral pleura



Traditional Evaluation of pulmonary nodule on 
radiograph

• Calcifications (eccentric, stippled, central, diffuse, popcorn) 

• Margins (spiculated, lobulated, smooth)

• Location (upper lobe, perifissural)

• Size (larger)

• Growth (get previous imaging) 



Patterns of 
calcification









ERA of CT scans: Important to Differentiate 
between nodule attenuation

Solid nodules • Subsolid nodules*

• Pure ground glass >10 mm (10-
50% >  are malignant)

• Mixed ground glass with solid 
components  (>50% 
are malignant)

• *that persist









Cancer Med. 2023 Mar; 12(5): 
5545–5557

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10028051/


Important characteristic: Growth

• Solid: if stable for 2 years likely benign

• Exceptions: carcinoid- indolent growth

• Subsolid/ground glass: are much slower growing

• Follow out for 5 years or longer , endpoint is not determined



PET CT for malignancy 

• Limited detection in:

• Nodules < 8 mm 

• Pure GGNs 

• Carcinoid

• False positive with infectious, inflammatory 
causes 



Evaluation of 
pulmonary nodule: 
high risk versus low 

risk patient

• Lung cancer risk factors: 

• Tobacco use

• FH of lung cancer in first degree 
relative

• Presence of emphysema or pulmonary 
fibrosis

• Older age

• personal history of cancer (previous 
lung cancer, lymphomas, head and 
neck CA)

• Radiation to chest

• Upper lobe location of nodule

• radon exposure

• occupational exposures (arsenic, 
chromium, asbestos, nickel, cadmium, 
beryllium, silica, diesel fumes)



Combine the radiographic and 
clinical characteristics and estimate 
probability of malignancy

Low probability ~ < 5 %

Intermediate probability ~5-65%

High probability > 65%



Risk calculators

• Probability of malignancy = e x (1+e x )  

• x = −6.8272 + (0.0391 × age) + (0.7917 × smoke) + (1.3388 × cancer) + (0.1274 ×
diameter) + (1.0407 × spiculation) + (0.7838 × location)  (Equation 2) 

• where e is the base of natural logarithms, age is the patient’s age in years, smoke = 1 if the patient is 
a current or former smoker (otherwise = 0), cancer = 1 if the patient has a history of an extrathoracic 
cancer that was diagnosed > 5 years ago (otherwise = 0), diameter is the diameter of the nodule in 
millimeters, spiculation = 1 if the edge of the nodule has spicules (otherwise = 0), and location = 1 if 
the nodule is located in an upper lobe (otherwise = 0).  (Mayo Clinic)

• Brocku.ca/cancerpredictionresearch

• Of note, the accuracy of models for predicting malignancy appears to be 
similar to that of expert clinicians



Fleischner
society
guidelines
2017



Fleishner society guidelines for incidentally detected 
lung nodules 

• Fleishner society guidelines do not apply to: 

• Patient with known CA

• Immunosuppressed patients

• Lung cancer screening, which has separate criteria

• intra-fissural or subpleural nodules

• Perifissural nodules unless suspicious characteristics (spiculated margins, 
displacement of pulmonary fissure, cancer history)



Balancing the scale: 
clinical probability of 
cancer and patient 
preference (desire for 
certainty, fearful of 
risks)  and  
comorbidities and risks 
of biopsy/ surgery/ 
treatment

Watch: CT scan 
surveillance

Act: Biopsy/ resection/ 
treatment



Nodules you were not looking 
for: Incidental nodules

• Importance of size for solid nodule or solid component of PSN (6mm, 8 mm)

• Change over time

• Long follow up for sub solid nodules

• Fleischner guidelines

• When probability high enough: biopsy/treatment



Nodules you were not 
looking for: Incidental 
nodules

1.6 million incidental nodules found on CT scans every 
year





The problem 
is we find it 
(too) late



Of course, in 
most cases the 

underlying 
problem



A brief message from our 
sponser…



Lung cancer screening: great idea, but historically was a 
bust

• 1970-1990  five randomized controlled trials of CXR, sputum cytology that showed no 
benefit

• 1993- 2004 PLCO trial- compared 70K patients (any smoking) with annual CXR x 3 years to 
70K without annual CXR– no decrease in lung cancer deaths in 13 years follow up

• 2004 USPSTF found inadequate evidence to recommend for or against lung cancer 
screening





The Study : 
NLST

Participants

53,454 asymptomatic high risk smokers 

30 academic centers 

Age 55-74, 30 pack years, within 15 years from last 
cigarette 

Would be willing and able to undergo lung resection 
surgery.

Annual low dose CT (LDCT) scan for three years, versus 
annual CXR for three years

Followed for 6.5 years

Chances of dying from lung cancer:

1.33 % if you took annual LDCT scans (356 lung cancer 
deaths/ 26,722 patients)

1.66 % if you took annual CXR (443 lung cancer deaths/ 
26,732 patients)                   

p = .004



Imagine Putting 50,000 heavy smokers in Dodger stadium for 6 
years…

3 years 
of 
annual 
CXR side 
of 
stadium
= 443 
lung 
cancer 
deaths

3 years 
of 
annual 
LDCT 
side of 
stadium: 
356 lung 
cancer 
deaths



NLST Results: 
Potential Benefit

• How do we present statistical information 
to the patient?

• Number needed to treat (NNT) = 320.

• 3 fewer deaths per 1000 screened

• Absolute risk reduction = 1.66% vs 
1.33 %

• 20% relative risk reduction

 



NLST Results: 
Potential Harms

• False negative (80% of lung cancer still 
evades our screening)

• False positive (25% of the time we find 
something, 95 % of the time it’s nothing)

• Over diagnosis (find something, but it 
doesn’t matter)

• Radiation risks 

• Anxiety

• (Financial costs)



Potential Harms: Radiation risks of LDCT

• “We don’t know, probably some, shows up in 10-20 years”.

• About 1/4 the dose of a regular CT chest and 1/8 the dose of a PET-CT

• LDCT delivers small dose radiation- primarily lung and breast (4 mGy ).  Mammogram 
delivers similar dose to breasts ( 4 mGy), but less to lungs, so total average dose to all 
body organs from mammogram is ½ less that that of LDCT

• LDCT 0.61-1.5 mSv

• Mammogram 0.7 mSv

• CXR 0.05 mSv

• Annual background radiation 2.4 mSv

• Estimated that one lung tumor is caused for  for every 2500 screening CT’s



LUNG CANCER SCREENING- A NEW ERA

2013 USPTF RECOMMENDED SCREENING 55-
80 YEAR OLDS, 30 PK YR SMOKERS, QUIT 

WITHIN 15 YEARS

ADDITIONAL TRIALS (EG: NELSON 15,000 
PEOPLE, 15 PK YEAR SMOKERS, 4 ANNUAL 

SCANS, 10 YEAR FOLLOW UP. 24% RR 
REDUCTION. PUBLISHED YR 2019)

COMPUTER MODELING (CISNET)







Still, Not everyone is entirely convinced…

• Concern that harms are underrecognized: possibility of over diagnosis,  false positives 
leading to interventions, other harms

• Indication "creep" to patients outside intended population

• Screening not done as designed in trials –no structured interpretation and follow up

• Barriers to care in some communities



To improve on 
benefit/harm ratio 
can we improve on 

risk assessment

-Average age in NLST was 62 years old, 
50 pack years of smoking,  but there 
was quite a range of patient risk 
factors for lung cancer

• -Accounting for additional risk factors 
can help assess patient’s individual 
risk.  

• -Evaluating the NLST data with a “risk 
calculator”

NNT 161 in highest quintile of 
risk

NNT 5,276 in lowest quintile of 
risk







Screenlc.com







Harms: Anxiety

https://www.uclahealth.org/cancer/cancer-
services/lung-cancer/diagnosis-treatment/lung-
cancer-screening



To Improve on 
interpretation = 
Structured 
report





Improve on Follow 
up: Nodule 

conference, nodule 
clinic

“Screening should be conducted in a center 
similar to those where the NLST was 
conducted, with multidisciplinary 
coordinated care and a comprehensive 
process for screening, image interpretation, 
management of findings, and evaluation and 
treatment of potential cancers”

Systematic review JAMA 2012; 307 (22) 
2418-2429



Low DOSE lung cancer screening in the primary care 
clinic

• Ability and willingness to undergo treatment

• “Don’t screen if life limiting conditions”

• Asymptomatic

• Diagnostic CT for patients who have symptoms (cough, weight loss, SOB, chest pain, hoarseness, bone pain)

• Provide counseling & Shared Decision Making

• Provide balanced, understandable, consistent information 

• Potential Benefits:  NLST data 

• Potential Harms

• False positives

• Over diagnosis

• False negatives

• Radiation

• Anxiety

• (Financial cost)

• Scientific uncertainties

• Consider patient preferences for specific health outcomes

• Deliberation often takes a lot longer than the implementation 



Chest LDCT for lung cancer screening- caution

• Screening CT may have other incidental findings which will need proper followup:

• Coronary artery calcifications

• Thyroid, adrenal, liver, kidney nodules

• Thoracic aneurysm

• Pleural effusion

• Parenchymal lung disease

• Emphysema

• Individuals with symptoms should undergo diagnostic chest CT rather than LDCT 
screening. 



Nodules you were  looking for: 
lung cancer screening

•  Smoking cessation

• Confirm eligibility and risk factors

• Counseling and shared decision making (risks and benefits discussion)

• Structured follow up
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