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Imaging Biomarkers
Lymph Node Classification



Convolutional Neural Networks



Convolutional Neural Networks
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CLINICAL PROBLEM

• Presence of cancer within LNs affects 
prognosis

• Identification of cancer within LN is difficult to 
complete non-invasively

• The presence of extranodal extension (ENE) of 
cancer in LN is often requires adjuvant 
treatment escalation

• Preoperative identification of patients with ENE 
may reduce need for surgical interventions
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HYPOTHESIS

• Machine learning analysis of pre-operative 
diagnostic images could effectively classify LN 
in head and neck cancer patients

1. Identification of positive LN on preoperative CT 
imaging

2. Identification of ENE within LN on preoperative CT 
imaging

GOOD CLINICAL 
QUESTION

FIND & COLLECT
APPROPRIATE

DATA



Imaging Biomarkers
Lymph Node Classification

9

COMPARE MODEL 
CANDIDATES 

& GOLD STANDARD



Imaging Biomarkers
Lymph Node Classification

10

COMPARE MODEL 
CANDIDATES 

& GOLD STANDARD



Imaging Biomarkers
Lymph Node Classification

11

EXTERNAL 
VALIDATION



Imaging Biomarkers
Lymph Node Classification

12

EXTERNAL 
VALIDATION



Imaging Biomarkers
Lymph Node Classification

13

SURVEILLANCE & 
VULNERABILITY 

STUDIES



Final Thoughts
Quantitative imaging methods appear to have utility in clinical oncology

-Non-invasive risk stratification
-Clinical decision aids

Despite enthusiasm for machine learning methods, there are necessary steps before 
clinical implementation

-Rigorous external validation
-Interpretability and vulnerability studies
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