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ABSTRACT

Stress fracture of the tarsal navicular bone is a common
overuse injury in the sporting population, particularly in
track and field athletes. Biomechanical examination of 15
athletes presenting with navicular stress fracture was
undertaken and differences were compared between injured
and non-injured limbs. To investigate if any remarkable
lower limb features are unique to and may predispose
subjects diagnosed with stress fracture of the tarsal navicular
bone, the results were compared to a matched control
group comprising of 15 non-injured athletes of similar age,
sex and activity, but with no history of a navicular stress
fracture.  Biomechanical examination consisted of measures
and observations of lower limb alignment, tibial alignment,
ankle joint range of motion, subtalar joint range of motion,
forefoot and 1st ray position, and neutral and resting
calcaneal stance positions.  Data was analysed for
significance using t-tests. In the analysis of injured to non-
injured limb, there was no significant differences calculated.
However, means of tibial alignment, ankle joint range of
motion and neutral calcaneal stance position measures
were different to values given in the literature (Root et al,
1971). Comparisons of fracture group to control group
found significant differences in values of ankle joint range of
motion with knee extended (P=0.002) and with knee joint
flexion (P=0.0001), whilst there were no significant
differences in other measures.

INTRODUCTION

Stress fracture of the tarsal navicular bone is a common
injury particularly in track and field athletes (Agosta, 1994;
Brukner et al, 1994; Fitch et al, 1989; Khan et al, 1992; Orava
and Hulko, 1991; Torg et al, 1992). Many review articles
have been published and include information on the
incidence, diagnosis, investigations, clinical features and
management of this injury. Several authors have described
different anatomical and mechanical anomalies as
aetiological factors (Khan et al, 1994; Matheson et al, 1987).
These include foot structure, limited joint range of motion
of the feet and ankle joints, excessive pronation and varus
alignment of the lower limbs. Within the literature,
discussion on the aetiology and mechanism of navicular
stress fractures is varied and speculative in many reports
(Keene and Lange, 1986). A large portion of the stress
fracture literature is oriented towards signs and symptoms,
and fails to investigate the aetiological factors surrounding
the development of a navicular stress fracture (Hughes,
1985; Gordon and Solar, 1985).

Literature discussion on stress fractures appears quite
extensive, with many authors indicating repetitive lower
limb loading to be an integral part of stress fracture
development (Nigg et al, 1995; Cavanagh and LaFortune,
1980; Clarke et al, 1983). O’Connor et al (1990) indicate a
stress fracture to be the result of increase activity of repetitive
work, a new or altered training regime, a change in
equipment or a rest period followed by normal return to
activity. Goergen et al (1981) noted stress fractures are a
result of muscular action on bone, where muscles respond
to the stress quicker than bone resulting in a pathological
imbalance in this region.

The fracture may be complete or partial, and researchers
describe the progression of a stress reaction to stress
fracture as an inability of the musculoskeletal system to
withstand sub-threshold forces applied at regular intervals
(Goergen et al, 1981; Meyer et al, 1993; Bennell et al, 1996).


