Case Study: Radiographic Assessment of Lung Edema in Chest X-rays

Introduction: In the medical field, chest X-rays are a common modality used
for diagnosing and monitoring pulmonary diseases. One of the common
pulmonary diseases is lung edema, which is the accumulation of fluid in the
lungs, leading to shortness of breath, coughing, and chest pain. Radiographic
assessment of lung edema (RALE) is a method used to determine the severity
of lung edema from chest X-rays. RALE severity score ranges from 0 to 3, with
3 being the most severe. In this case study, we will discuss a data labeling use
case where board-certified radiologists labeled chest X-rays for RALE severity
score determination.

Data Collection: The dataset consisted of
10,000 chest X-rays collected from
multiple hospitals. The X-rays were in
DICOM format, which is a standard
medical image format. The X-rays were
collected from patients of different ages,
gender, and races, and were collected
using different X-ray machines. The
dataset was split into training and
validation sets, with 8000 X-rays in the
training set and 2000 in the validation
set.

Data Labeling: The chest X-rays were
labeled for RALE severity score by three
board-certified radiologists. Each
radiologist independently reviewed all
the chest X-rays and assigned a RALE
severity score. The radiologists used a
standardized scoring system to assign
the severity score. The radiologists were
blinded to the patient's clinical history
and other relevant information. In case
of a discrepancy between the
radiologists' scores, a fourth board-
certified radiologist reviewed the X-ray
and assigned a score.

Quality Control: To ensure data quality,

the labeled X-rays were reviewed by a senior radiologist for accuracy and
consistency. The senior radiologist reviewed a sample of 10% of the labeled X-
rays randomly selected from the training and validation sets. Any discrepancies
found were discussed with the radiologists who labeled the X-rays, and the
labels were updated accordingly.




Data Analysis: The labeled chest X-rays were used to train a convolutional
neural network (CNN) to predict the RALE severity score. The CNN was trained
using the training set and evaluated on the validation set. The performance of
the CNN was measured using accuracy, precision, recall, and F1 score. The
CNN achieved an accuracy of 88% on the validation set, with a precision of
87%, recall of 89%, and an F1 score of 88%.

Conclusion: In this data labeling use case, board-certified radiologists labeled
chest X-rays for RALE severity score determination. The labeled X-rays were
used to train a CNN, which achieved good performance on the validation set.
This demonstrates the importance of high-quality data labeling in the medical
field, where accuracy and consistency are crucial for accurate diagnosis and
treatment.



