
 

  

 

Aalborg Universitet

Automated detection and discriminative localization of age-related macular
degeneration in optical coherence tomography volumes using deep learning

Kristensen, Mads; Shah-Jørgensen, Claus S; Schmidt, Samuel Emil; Thiesson, Bo

Publication date:
2019

Link to publication from Aalborg University

Citation for published version (APA):
Kristensen, M., Shah-Jørgensen, C. S., Schmidt, S. E., & Thiesson, B. (2019). Automated detection and
discriminative localization of age-related macular degeneration in optical coherence tomography volumes using
deep learning. Abstract from Danish society of biomedical engineering national assembly 2019 .

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: November 10, 2024

https://vbn.aau.dk/en/publications/d37b4e1e-1889-4872-8378-5c0cef089281


 
SKABELON 

Foredragskonkurrence 
 

 
DMTS landsmøde 2019 

 

 
 

Mads Kristensen1,3, Claus S. Shah-Jørgensen2, Samuel Emil Schmidt1, 

Bo Thiesson3,4 

1Department of Health Science and Technology, Aalborg University, Denmark; 
2Øjenlægen Salling Stræde, Aarhus, Denmark; 3Enversion A/S, Aarhus, Den-

mark; 4Department of Engineering, Aarhus University, Denmark 
 

AUTOMATED DETECTION AND DISCRIMINATIVE LOCALIZATION OF AGE-
RELATED MACULAR DEGENERATION IN OPTICAL COHERENCE 

TOMOGRAPHY VOLUMES USING DEEP LEARNING 
 

Background: Age-related macular degeneration (AMD) is the leading cause of 

blindness for people in high-income countries. Optical coherence tomography 

(OCT) is a widely used imaging modality in AMD disease management. 

Deep learning has revolutionised the field of computer vision and achieves 

state-of-the-art performance. A major drawback inherent in deep learning 

algorithms is the lack of interpretability which significantly hinders the 

cooperation between the expert and the deep learning algorithm, limiting the 

scope of application of deep learning in clinical practice. 

Objectives: Develop an automated method for localising discriminative regions 

and classifying controls and AMD in OCT volumes using deep learning. 

Methods: 1891 OCT scans were extracted from an ophthalmologist practices 

clinical imaging database and linked to clinical endpoints derived from ICD10 

codes in the medical records: Healthy controls (ICD10: ’Z010’) and AMD 

(ICD10: ’H353L’, ’H353J’ and ’H353K’). 

The deep learning model consisted of a total of six convolutional layers were 

the global average pooled output of the last convolutional layer was fed to a 

fully connected classification layer. For discriminative localization, class 

activation mapping (CAM) was performed. 

Results: The deep learning model achieved an AUC of 95.2% (95% CI: 92.3%-

98.1%) on a test set of 197 volumes (115 control, 82 AMD). Visualising the 

class discriminative regions gives insight into which features are most important 

for distinguishing between AMD and the control group 

Conclusions: The application of CAM provides an insight into the trained deep 

learning model and which regions are important for discriminating AMD 

volumes from control volumes. We believe that the insight CAM provides is 

crucial for establishing trust between the medical expert and the deep learning 

algorithm. 

 
Figure 1 – The left image shows a slice from a patient diagnosed with AMD. The right 

image shows the discriminative regions used by the deep learning algorithm for predicting AMD. 


