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Abstract:

Bronchiectasis is a disease that affects the lungs and causes an abnormal
and permanent widening of the airways. It can cause several health
problems such as chronic cough, shortness of breath, and can lead to
severe lung infections.

Segmentation of the airway tree in chest CT images is critical to obtain
reliable biomarkers to assess bronchiectasis. These help to detect early
signs of bronchiectasis and to quantify disease severity.

In this work, we develop novel image processing techniques to segment
automatically the airways and the accompanying arteries in CT images.
These methods are based on state-of-the-art deep convolutional neural
networks for image segmentation, and in particular volumetric Unets.

Normal lung Bronchiectasis

Experiments set-up: Results:
* CNN Model:
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Airway segmentations on the test set. Left: false positives (in red). Right:

CNN Unet: 2 Convolutional layers + pooling / up-sampling layers [1] false negatives (in red), excluding trachea and main bronchi.

Data:

Source: LUVAR dataset. 24 CT scans in inspiration. 12 patients,
6 with advanced bronchiectasis. 0,659 0,341
Training / Validation / Test data: 12 /6 /6 scans.

Images patches of (120, 352, 240) to fit in GPU memory, with

75% overlap. Approx. total 1000 image patches. Best segmentation results obtained on the test set. i) dice coefficient, ii)
Random transformations of image patches during training. true positive rate, iii) False negative rate.
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