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INTRODUCTION 
 
The use of foot pressure distribution analysis in the 
evaluation of foot deformities has been established 
[1].  Certain parameters of this analysis, such as the 
line of progression of the center of force (COF) has 
been shown to accurately describe lever arm 
deficiencies that result from foot deformities [2, 3, 
4, 5, 6]. 
 
One foot deformity, often demonstrated by children 
with cerebral palsy, which requires careful 
evaluation and treatment, is the valgus foot.  
Treatments that have been implemented to address 
the valgus foot include the triple arthrodesis and the 
increasingly popular calcaneal-cuboid-cuneiform 
osteotomy procedure, or triple C (3C) [7].  The 3C 
procedure combines calcaneal sliding with cuboid 
and cuneiform wedge osteotomies.  Advantages of 
this procedure include correction of the foot 
deformity while avoiding long-term complications 
associated with increased stress on the adjacent 
joints, which has been found to be related to the 
triple arthrodesis procedure [7, 8, 9].      
 
However, although to determine the need for the 3C 
procedure, children often have pre-operative foot 
pressure distribution analysis, to-date, to the best of 
our knowledge, there have been no studies that have 
used pedobarographic analysis to quantify the 
effects of the 3C procedure.  We have assumed that 
the foot pressure distribution parameters of the COF 
and peak pressure (PP) would be able to describe 
the post-operative changes as a function of the 
procedure.  A foot corrected for a valgus deformity 
should display a more lateral COF trajectory pre-
operatively accompanied by a complementary 

lateral shift of the PP and, potentially, with a 
reduction of that pressure in the surgical region.   
If we can establish foot pressure analysis parameters 
as a means for assessing planovalgus foot deformity 
functionally, then we can potentially use it to assess 
the efficacy of clinical procedures such as the 3C 
procedure, used to address the deformity.  Foot 
pressure analysis parameters may allow objective 
assessment of the outcomes of this procedure, 
which, in turn, will contribute to the effectiveness of 
the decision making process in addressing valgus 
foot deformities, as well as monitor progress. 
 
Consequently, the purpose of this study was to 
determine if selected foot pressure distribution 
analysis parameters can be used to describe 
functional changes as a result of the 3C procedure 
by comparing differences in pre- and post-operative 
COF trajectory and PP in the surgical region.   
  
METHODS 
 
This study included twelve subjects (8 males, 4 
females, 18 feet) ranging from 6 to 18 years of age. 
All subjects had a diagnosis of cerebral palsy with 
valgus foot deformity and had the 3C procedure. 
Original foot pressure data was collected using the 
Tekscan HR Mat and related software before and 1 
year after surgery. Approximately, three foot 
pressure distribution trials were selected for each 
foot for analysis for each pre- and post-operative 
tests based on the consistency of the COF trajectory 
and the foot pressure distribution. First, the 
longitudinal excursion of the COF trajectory was 
determined and expressed relative to the functional 
length (the length of the foot in contact with the 
ground) and estimated actual foot length. Then, we 
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determined the surgical region and the maximum 
medial and lateral excursion of the COF trajectory 
within this region. The excursion was expressed 
relative to the functional surgical width (the width 
of the foot in the surgical region in contact with the 
ground) and estimated actual foot width. The PP 
within this region was also determined and the 
distance between the PP location and the functional 
lateral border of the foot was measured. Pre- and 
post-operative differences were compared within 
and across subjects. 
 
RESULTS 
 
Figure 1 demonstrates the changes in the foot 
pressure distribution analysis parameters for one of 
the participants. Sixty nine percent of the feet 
evaluated demonstrated a longer COF trajectory 
following surgery. The average percent lengthening 
relative to the estimated actual foot length was 20% 
(SD 41). Seventy nine percent of the feet 
demonstrated a medial to lateral shift of the COF 
trajectory.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The average percent shift relative to the estimated 
actual foot width was 7% (SD 11). The PP location 
demonstrated a medial to lateral shift for eleven of 
the twelve subjects or 94% of the feet. The average 
lateral shift of the PP location within the functional 
surgical width was 22% (SD 22) from the lateral 
border of the foot. The PP magnitude was reduced 
for eight of the twelve subjects or 67% of the feet. 
 
DISCUSSION AND CONCLUSIONS 
 
Following the 3C procedure, most subjects 
demonstrated a longer COF trajectory, suggesting a 
greater amount of foot contact with the ground in 
the longitudinal direction. Furthermore, most 
subjects showed a lateral shift in the PP location, 
suggesting that the valgus deformity was reduced. 
This was complemented by a corresponding lateral 
shift of the COF trajectory within the functional 
surgical width.  
 
Consequently, our results suggest that foot pressure 
distribution analysis is an effective means for 
assessing the efficacy of the 3C procedure. 
Pedobarographic analysis can provide information 
about functional pre- and post-operative differences 
that can document change. 
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Figure 1: Functional changes in foot 
pressure parameters between pre- (a) and 
post- (b) surgery using the 3C procedure.  
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