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ABSTRACT

The work described in this thesis was carried out by the author to address perceived
deficiencies in the knowledge of wrist anatomy, imaging and surgical management principles.
The thesis encompasses studies of normal anatomy, imaging of the normal and abnormal

wrist, the classification of complex carpal injuries, and the potential for further research.

At the commencement of this work, areas of deficiency were identified and were addressed.
These included (i) the morphology of the normal wrist, (ii) imaging techniques of
morphological variants, (iii) morphological association with midcarpal osteoarthritis, and (iv)
the clinical application of classification systems for the management of complex carpal

injuries.

To address these deficiencies, a combined radiographic and MRI study was undertaken to
determine the best method for identification of the various morphological variations of the
articular surfaces at the midcarpal joint, using non-invasive imaging techniques. In addition, a
clear standard for accurate recognition of these variants using different imaging techniques
was established. An inter-observer reliability study was undertaken to establish the
reproducibility of the techniques, and to compare the results with previously reported data. A
correlation analysis of the various carpal morphologies can now be undertaken. If a clear
pattern of wrist morphology exists, the differences in carpal kinematics and pathomechanics
related to wrist morphology can be more easily investigated. In addition, it is now possible to
use non-invasive methods of investigation to examine the relationship(s) between various
wrist morphologies and differences in ligament composition and distribution, different carpal
kinematics and pathomechanics, and different incidences and predispositions to various carpal

pathologies. Further research is needed to address these questions.

In summary, the work described in this thesis increases the knowledge of normal wrist
morphology and imaging. It further advances the knowledge of pathomechanics related to
wrist morphology and presents a new understanding in regard to the principles of the

management of complex carpal injuries.
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THESIS ORGANISATION

The thesis is presented in the following sections.
Introduction

The introduction provides background information on the topic of the wrist. This section

concludes with the aims, significance of the aims and a list of the objectives of the thesis.
Literature review

The literature review covers those areas relevant to the research performed. It is divided into
the three sections: Midcarpal Morphology, Pathological Variance Related to Morphology, and
Classification of Complex Carpal Injuries. The deficiencies in knowledge relevant to the
research performed are acknowledged. This section concludes with a discussion on the

linkages within the thesis and between the research projects.
Research undertaken

The thesis is arranged into chapters under the headings of Anatomy, Classification,
Recognition and Pathology. The discussion of each publication commences with the stated
aims and objectives. The principles of study methodology and the main findings of the
research project are presented. This is not intended to be a detailed restatement of the

published paper but does provide the main points of methodological interest.
Conclusion

The conclusion is an overarching discussion on the main features of the thesis. It provides a
link between the publications and identifies other possible research objectives. It also includes

the significance of the findings, problems encountered and future directions of the work.
Publications

This section includes the six peer reviewed publications that have been included in the thesis.
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Videos

An image capture (single frame) of the video is in the written document. The actual videos are

available online as referenced.
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