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Abstract of thesis:

Orthopedic injuries in small animal patients represent a considerable concern within veterinary
medicine, influencing their overall well-being and functional capacity. Among these injuries, patellar
tendon (PT) and bone fractures can result in reduced mobility, producing discomfort and restricting their
capacity to participate in regular physical activities. In particular, the phase of removing screws after a
surgical procedure might also potentially cause unexpected stress on the skeletal system, affecting the
overall effectiveness of orthopedic treatments. The current studies delve into the complex biomechanical
aspects of small animal orthopedics, specifically focusing on prevalent issues involving tendons and bones.

The first chapter quantitatively evaluates the biomechanical and viscoelastic properties of the dog
PT under the influence of neuromuscular blocking agents (NMBA), particularly at varying stifle angles.
This study not only delves into the biomechanics of the dog PT but also aims to establish a standard
reference and introduce a novel examination method for this crucial anatomical structure. Diagnosing dog
PT disorders in clinical practice involves various methods, including radiography, magnetic resonance
imaging (MRI), and elastography. However, these instrument's availability and dependability often
depend on laboratory settings, non-quantitative analysis methods, and operator skills or experience.
Alternatively, myotonometric methods have been widely employed in human tendon evaluation and have
emerged as a promising approach for dog PT assessment. This approach presents several advantages,
including portability, non-invasiveness, and high reliability. By integrating this evaluation into the
comprehensive biomechanical testing methodologies employed in the study, the research aims to provide
a more thorough understanding of the complex responses of the PT. The method not only helps to advance
scientific knowledge but also has the potential to improve diagnostic precision and assist clinicians in
optimizing treatment strategies for tendon-related conditions.

The second chapter employs finite element analysis (FEA) to elucidate fracture mechanisms within
the radius and ulna of toy breed dogs. This computational approach allows for a detailed examination of
stress distribution patterns during the fracture condition, offering a deeper comprehension of small animal
orthopedics. To the best of our knowledge, no studies have investigated fracture mechanisms in toy breed
dogs utilizing FEA, especially in toy poodles. The insights from this novel approach fill a critical gap in

existing research, providing valuable information that could significantly impact veterinary surgery
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practices. While FEA is widely used in human medicine to study radius ulna fractures, its application in
veterinary orthopedics remains limited. Nevertheless, the evolving potential of FEA in veterinary
orthopedics holds promise for addressing a range of complex challenges, offering insights into tissue
deformation, stress distribution, and other biomechanical aspects. Moreover, the FEA method provides
an alternative substitute for directly investigating these phenomena in living dog experiments, which
could present ethical obstacles. The limitation underscores the significance of utilizing computational
models to advance understanding of fracture dynamics, contributing to more informed and ethically sound
approaches to diagnosing and treating fractures in toy-breed dogs. The implications of this research would
potentially influence veterinary orthopedics and the broader field of animal welfare.

In the third chapter, we extend our investigation into veterinary orthopedic implants by examining
post-screw removal stress in toy poodle radius. The research was prompted by the recognition of
complications associated with screw removal, with a particular emphasis on reported occurrences of
refracture in the radius. The primary objective is to contribute valuable insights into the biomechanical
implications of screw arrangements on post-operative screw removal on bone stress distribution in dog
radius fractures. Notably, our study addresses a gap in existing research, as there have been no prior
examinations of stress distribution on the toy poodle radius after screw removal using FEA. Treating
radius fractures in toy poodle dogs is a complex clinical challenge due to their small size, unique bone
structure, and limited blood supply. Innovative approaches were necessary for effective treatment and
optimal post-operative outcomes. Implementing the revolutionary impact of FEA in biomedical
engineering, our methodology plays a pivotal role in predicting biological responses to mechanical stimuli
and efficiently analyzing tissue deformation and stress distribution. This insightful knowledge
significantly enhances the understanding of the stress distribution related to the removal of the screw after
surgery, providing essential insights for more informed clinical decision-making.

As these chapters coalesce, the dissertation aims to provide a comprehensive foundation of
knowledge that advances the understanding of small animal musculoskeletal biomechanics and shapes
the future landscape of surgical interventions in veterinary orthopedics. The outcome of this research
suggests considerable promise for improving the overall well-being and health outcomes of companion

animals.
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