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Lumbar Pedicle Landmark Detection in X-ray Images using a
Differentiable Spatial-to—Numerical Transform
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Abstract

Various structural disorders of the lumbar spine can cause rotational displacement. While X-ray interpretation is
widely used for diagnosis, deep learning algorithms are being proposed to automate conventional visual inspections.
This study presents a deep learning methodology for pedicle localization, an essential step in automated rotational
displacement identification. The proposed method sequentially detects the vertebral center, corner points, and pedicle
through a three-stage X-ray analysis. By integrating a differentiable spatial-coordinate transformation and a
clinically-informed loss function, the model enhances detection accuracy and robustness. Validation on a dataset of
2,000 X-ray images confirmed that the proposed method improves the reliability of pedicle detection.
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