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Advanced image processing techniques for automatic
detection of polyps, colorectal cancer precursor lesions.

Researchers from Computer Vision Center (CVC) and Digestive Endoscopy Unit from Hospital Clinic de
Barcelona have jointly developed image processing tools which allow an automatic detection of polyps in
videocolonoscopy. Early detection of these lesions is key to patient survival, as they are precursors of colorectal
cancer.

Colorectal cancer is one of the diseases with the highest impact worldwide, with more than 40,000 new cases annually only at national level. Its
diagnosis is performed from the identification of its precursor lesion, the polyp. Polyps are benign in their early stages, but they can develop into
cancer over time. Therefore, early detection of these lesions is key to ensure patient survival. 

During the explorations, clinicians explore colon walls searching for polyps; although there are alternative techniques such as wireless capsule
endoscopy or virtual colonoscopy, still colonoscopy is gold standard tool for colon screening as it allows lesion detection and removal for
histological analysis during the same. Despite this, some polyps are not found during explorations, especially those small/flat or those hidden in the
colon folds. In order to overcome this, several areas of improvement have been proposed, from the development of more advanced visualization
systems allowing better lesion identification to the development of computational support systems assisting the clinicians in the different stages of a
colonoscopy intervention. The objective of our research is the design of these computational support systems. Our developments have been
carried out jointly by researchers from the Computer Vision Center (CVC) and the Digestive Endoscopy Unit of Hospital Clinic of Barcelona. 

The computational support system that we propose is based on the use of image processing techniques for the automatic detection of polyps and
the posterior characterization of polyp surface, once the area that occupies the polyp has been correctly delimited, to determine its degree of
malignancy. 

Our methodology for the automatic polyp detection is based on the definition of a model of polyp appearance that defines them as structures
protruding from the colon wall. These structures appear surrounded by shadows when illuminated perpendicularly by the endoscope therefore, the
automatic identification of these shadows can help the detection of polyps. Our method is based on the identification of these shadows as intensity
valleys. Our system smartly integrates information from these intensity valleys to highlight those areas of the image more likely to contain a polyp.
This valley information is also used to delimit the region that occupies the polyp in the image. 

Our polyp detection system has been validated in several images and videos provided by the Digestive Endoscopy Unit of Hospital Clinic de
Barcelona. Our method is able to detect all lesions that appear in the different databases, showing especially good performance effectiveness for
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flat lesions, which were identified by clinicians as the most challenging ones. In addition, we have compared the identification of areas of interest
provided by our method with those provided by clinicians for the same exploratory studies; our results show similar pattern search behaviors
between our system and clinical staff. 

These results show the potential of our polyp detection system to be used in the exploration room to effectively support clinical staff. 

To extend information, link to informational video:  
http://www.cvc.uab.es/CVC-Colon/index.php/apodec/
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