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Abstract: Fracture pattern acquisition and representation in human bones play a crucial role in medi-
cal simulation, diagnostics, and treatment planning. This article presents a comprehensive review of
methodologies employed in acquiring and representing bone fracture patterns. Several techniques,
including segmentation algorithms, curvature analysis, and deep learning-based approaches, are
reviewed to determine their effectiveness in accurately identifying fracture zones. Additionally,
diverse methods for representing fracture patterns are evaluated. The challenges inherent in detect-
ing accurate fracture zones from medical images, the complexities arising from multifragmentary
fractures, and the need to automate fracture reduction processes are elucidated. A detailed analysis
of the suitability of each representation method for specific medical applications, such as simulation
systems, surgical interventions, and educational purposes, is provided. The study explores insights
from a broad spectrum of research articles, encompassing diverse methodologies and perspectives.
This review elucidates potential directions for future research and contributes to advancements in
comprehending the acquisition and representation of fracture patterns in human bone.
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1. Introduction

The accurate identification and extraction of fracture patterns in human bones has a
key role in the improvement of medical care and the development of advanced medical
technologies. The ability to discern and analyze specific bone fracture patterns is essential
for healthcare professionals, as it provides crucial information for diagnosis, treatment,
and planning of surgical interventions. Furthermore, the automated extraction of these
patterns through innovative techniques, such as the use of deep learning algorithms, not
only streamlines the process, but also contributes to standardization and accuracy in the
interpretation of images by medical trauma professionals.

The population in many countries is aging, so fracture studies are becoming even more
relevant. As the population ages, there is a significant increase in cases of bone fractures
related to the wear and tear and bone fragility associated with aging [1]. The ability to
analyze these fracture patterns in detail becomes essential to better understand the clinical
implications and establish good strategies for treatment. A rapid and accurate response to
needs contributes directly to the recovery process of patients. At advanced ages, one of the
most common cases of fracture is hip fracture, which has a mortality rate of between 5%
and 10% in the first month and multiplies over the recovery period [2].
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