
Anatomy Grounding Baseline

Detailed Annotations of Chest X-Rays 
via CT Projection for Report Understanding
Constantin Seibold1,2, Simon Reiß1, M. Saquib Sarfraz1,3, Matthias A. Fink4, Victoria Mayer4, Jan Sellner5, 
Moon-Sung Kim6 , Klaus H. Maier-Hein5, Jens Kleesiek6, Rainer Stiefelhagen1

1 Karlsruhe Institute of Technology, Karlsruhe, Germany 
2 Helmholtz Information and Data Science School for Health, Karlsruhe, Germany 
3 Mercedes-Benz Tech Innovation
4 University Hospital Heidelberg, Heidelberg, Germany 
5 German Cancer Research Center, Heidelberg, Germany
6 University Hospital Essen, Essen, Germany

Segmentation of Anatomical Structures

Automated X-Ray Dataset Generation

Conclusion & Outlook

Motivation

• Multi-Label segmentation task due to large amount of 
overlapping structures

• Models: Unet and SemSegFPN with ResNet-50 
backbone

• Binary Cross Entropy and Dice Loss

• Segmentations translate to real X-Ray images

• We propose a pipeline using segmentation models 
in the CT domain and then to project both the 
volumes and the labels to a 2D-plane to simplify the 
segmentation of structures in X-Ray images

• Utilization of nnUNet, rules and established 
segmentation models for different anatomical 
structures

• We introduce PAXRay – A multi-label segmentation 
dataset of 880 images with 166 anatomical labels in 
frontal and lateral view

• Main categories: 
Lungs, Mediastinum, Bones and sub-diaphragm

• Radiologic reports often follow defined structures
• ABCDE-Scheme
• Clot Burden Score
• …

• Reports depend on description of correlation of 
anomalous findings and corresponding 
anatomical structures

• While there exists work on the localization of 
anomalies, the identification of anatomical structures 
can be difficult
• Missing annotations (3 hours to annotate single image manually)
• Hard to learn implicitly

• Automatic generation of labels for chest X-rays 
through the projection of CT data and their
respective annotations via established 
segmentation methods to enable more complex 
downstream tasks such as medical phrase grounding.

• We introduce PAXRay - the first dataset for the
fine-grained segmentation of anatomy for chest x-rays


