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Abstract

The morphology and function of the wrist is poorly understood. Improved
understanding of carpal anatomy may facilitate improved understanding of carpal
mechanics and may enhance the clinical management of wrist dysfunction. Many detailed
investigations of wrist structure have been reported, many of which have focussed on the
scaphoid and its ligamentous supports. The results of these studies are not readily collated

to provide an accurate description of the scaphoid and its supports.

This study attempted to provide a detailed description of the anatomy of the
scaphoid and its supporting structures. A detailed nomenclature was proposed to facilitate
accurate description of the scaphoid and related structures. Gross observation enabled
separation of the sample population of scaphoids into two groups. Morphometric analyses
were used to determine any significant differences between the groups (type one and type
two). The histological sections were then used to facilitate accurate gross identification of
ligaments and computed tomographs were used to investigate the in situ variation of

scaphoid orientation.

The investigations suggest that two distinct populations of scaphoid existed within
the sample population. The scaphoids varied in bone morphology, arrangement and degree
of ligamentous support and position relative to the capitate. Articular facet shape and size
differed between scaphoid types. The orientation and number of ligaments supporting the
scaphoid were suggestive of variable scaphoid motion. The variation in ligamentous

patterns was supported by histological investigation. Computed tomographs through the



longitudinal axis of the scaphoid suggested a variable position of the scaphoid relative to

the capitate.

The variation of these structures was discussed in relation to the kinematic findings
of others. A theoretical model of variable scaphoid function was proposed based on the
anatomical findings. The data presented and the reviewed kinematic data may be
extrapolated to suggest two models of scaphoid motion. The scaphoids may be divided into
rotating/translating scaphoids and flexing/extending scaphoids. This must be confirmed by
a combined anatomical and mechanical study. The clinical implications of different
scaphoid structure and function may be profound. The ability to identify such differences

in situ may facilitate varied clinical management for the various types of wrist suggested.
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Preface

Thesis Intent and Structure



The wrist is poorly understood. Detailed analyses of structure and function have
been performed but a consensus on either is yet to be reached. This thesis is a collection of
studies conducted with the general aim of clarifying the structure of the scaphoid,
discussing the structural detail in a functional context, and determining whether the
structural understanding can be applied in a clinical environment. These aims are

addressed in four chapters.

The first chapter aims to improve understanding of scaphoid structure and variation. To
facilitate this a detailed nomenclature for the scaphoid and related structures is proposed.
Morphometric variations in the scaphoid were used to separate the sample population into
two groups or types. Differences between the groups were discussed and the functional

significance of the variations was hypothesised.

The second chapter addresses a common issue in joint research. Can ligament and
joint capsule be accurately differentiated? A histological investigation was conducted in an
attempt to answer this question. Various tissues were identified and the bone to which each
tissue was attached was measured. This gave an indication of the degree of force
transmitted through each tissue to the bone, and hence acted as a quantitative test of the

differentiating power.

The third chapter utilised the observations of chapter two in conjunction with a
gross investigation of ligamentous support of the scaphoid. The combination of
histological and gross data was used to improve the accuracy and limit the subjectivity of

the investigation. Patterns of ligaments were used to separate the wrists into groups and the



differences between the groups were discussed. The functional significance of the

differences was hypothesised.

The fourth chapter aims to identify scaphoid variation applicable to the clinical
environment. Computed tomographs were used to assess scaphoid morphology and
orientation in situ. The differences in morphology and orientation are discussed, and their

functional significance hypothesised.

The fifth chapter summarises all of the investigations and collates the results into
an overall theory of scaphoid function. It is hoped that with improved understanding of
scaphoid structure and its supporting structures that understanding of scaphoid function
may be improved. The results within this thesis may provide a new perspective on the
investigation of wrist structure and function. It is anticipated that the functional hypotheses

within this thesis will be tested in future investigations.





