Are Local Mechanical Factors Related to Plantar Fascial Thickness?
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BACKGROUND. Recent research has indicated that the morphology of the plantar fascia may
be related to the regional loading of the foot. However, the effect appears to occur only in
individuals with diabetes [1]. As such, it is unclear if it represents a systemic change in
connective tissue structures or a local change associated with altered foot mechanics. The aim of
the current investigation, therefore, was to investigate potential relationships between
sonographic measures of plantar fascial thickness, radiographic measures of arch shape, and
regional loading of the foot in healthy individuals with and without heel pain.

METHODS. Ten individuals with unilateral plantar fasciitis and ten age, sex and weight
matched controls participated in the study which received university ethics clearance. Heel pain
on weight-bearing was measured by a visual analogue scale. Fascial thickness and static arch
shape were determined from bilateral sagittal sonograms and weight-bearing lateral foot
radiographs, respectively. Regional plantar loading of the foot was estimated from a pressure
platform using a midgait collection protocol. Relationships between variables were investigated
using scatter plots and Pearson product-moment correlations.

RESULTS. The plantar fascia of the symptomatic limb was 48% thicker (6.1+£1.4 mm) than its
asymptomatic counterpart (4.2+0.5 mm) and 75-79% thicker than the fascia of the matched
control limbs (3.4£0.5 mm and 3.5£0.6 mm). Heel pain was correlated with fascial thickness
(r=0.68, P<0.01), arch shape (r=0.76, P<0.01), and midfoot loading (r=0.76, P<0.01) in the
symptomatic foot. Fascial thickness, in turn, was positively correlated with arch shape in
symptomatic (r=0.89, P<0.05) and asymptomatic (r=0.64, P<0.05) feet. Fascial thickness was
also correlated with peak midfoot load but only in the symptomatic foot (r=0.66-0.79, P<0.05).
No significant correlations were found among the sagittal thickness of the plantar fascia, arch
shape and regional loading in control limbs.

DISCUSSION AND CONCLUSION. Sagittal thickening of the plantar fascia has been widely
documented in plantar fasciitis but this study is the first to demonstrate that sonographic
thickness of the plantar fascia is positively related to the severity of heel pain, and the regional
loading and static shape of the arch of the symptomatic foot. While the effect is absent in
individuals without plantar fasciitis, it is unknown if these physical characteristics contribute to
the development of plantar fasciitis, or occur as a result of gait adaptations secondary to heel
pain.
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