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Brief summary of accomplished results:

We built a pipeline to extract pleural separation from chest x-rays and validated the results vs.
independent standards prepared by radiology experts. The prediction accuracy of
pneumothorax was 87% and the Pearson correlation between prediction results and ground
truth was 0.854.

Research report:

Aims (provided by PI):

1. accomplish rigorous validation of the pneumothorax detection performance of U-Net
algorithm (1) on post-biopsy chest x-rays in the Department of Radiology, University of lowa
Hospitals and Clinics. We will collect post-biopsy chest x-rays alongside the ground-truth labels.
Such data will be used to validate if the U-Net model trained in our preliminary study can be
generalized.

2. Validate the performance of Al technology in detecting the interval change in pneumothorax
between the baseline and the follow-up chest x-ray obtained post-procedure. The goal is to test
how reliable the Al technology is in filtering out clearly dischargeable patients, by observing the
interval change in pneumothorax.

Data:

We have previously performed a data search and obtained 15 lowa patient cases and 30 pleural
separation results from these patients.



Al/ML Approach:

In a prior study, Dr. Baek trained a deep neural network model named U-Net (2) on the Society
for Imaging Informatics in Medicine (SIIM) Pneumothorax Challenge data set (3). The training data
set was comprised of 10,675 chest X-ray images, among which 2,421 cases were pneumothorax.
For each pneumothorax case, a binary mask indicating pneumothorax pixel (1: pneumothorax, O:
normal) was available.

Experimental methods, validation approach:
Unet

The U-Net architecture is comprised of hourglass-shaped symmetric convolutional neural
networks, taking a chest X-ray as an input and producing a probability distribution as an output.
The binary cross-entropy function was used as an objective function to fit the probability
distribution predicted by the model to be as close as possible to the ground truth mask for all
training samples. For training, 7,926 normal chest X-rays and 2,093 pneumothorax cases were
used. 1,981 normal chest X-rays and 523 images were used to monitor the accuracy and the loss
function changes along the training process. The remaining 656 images (328 normal, 328
pneumothorax) were used to test the model, in which the U-Net model performed with 0.81
Dice similarity coefficient (DSC) in detecting the pneumothorax pixels, with 0.36 specificity and
0.94 sensitivity.

Validation Results on lowa Patients:
Due to limited availability of pleural ground truth, we only validated 30 chest x-rays.

We further attested the model against 30 chest X-ray cases collected internally at the University
of lowa Hospitals and Clinics. For all 30 cases, the model was able to correctly highlight the
region of pneumothorax and agreed with expert chest radiologists’ opinion. (Figure 1) The
pneumothorax prediction accuracy was 87% and the Pearson correlation of prediction and
ground truth was 0.854. (Figure 2).



0 0
100 100
200 200
300 300
400 400
500 500
600 600

0 100 200 300 400 500 600 0 100 200 300 400 500 600

Figure 1. Chest X-rays of pneumothorax case and its detection result.
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Figure 2. Al calculated results and its ground truth.



Publications resulting from project:

There were no publications resulting from this project.
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