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Abstract
Purpose The aim of the current study was to describe long-term gait changes after talus fractures, identify patterns associated
with poor outcome and discuss possible treatment options based on dynamic gait analysis.
Methods Twenty-seven patients were followed-up clinically and via gait analysis after talus fracture osteosynthesis. Continuous
dynamic pedobarography with a gait analysis insole was performed on a standardized parcours consisting of different gait tasks
and matched to the outcome.
Results Mean follow-up was 78.3 months (range 21–150), mean AOFAS and Olerud-Molander scores 66 (range 20–100) and 54
(range 15–100). Significant correlations between fracture classification and osteoarthritis (Hawkins: rs = 0.67 / Marti-Weber: rs =
0.5) as well as several gait differences between injured and healthy foot with correlations to outcome were seen: decreased step
load-integral/maximum-load; associations between centre-of-pressure displacement and outcome as well as between
temporospatial measures and outcome. Overall, pressure-distribution was lateralized in patients with subtalar joint injury (Δ:
0.5765 N/cm2, p = 0.0475).
Conclusions Talus fractures lead to chronic gait changes and restricted function. Dynamic pedobarography can identify patterns
associated with poor results. The observed gait patterns suggest that changes can be addressed by physical therapy and custom-
ized orthoses to improve overall outcome. The presented insole and measurement protocol are immediately feasible as a
diagnostic and rehabilitation aid.
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Introduction

Fractures of the talus are rare. They account for only 0.3% of
all fractures and about 1% of foot and ankle-related fractures
[1]. Despite ongoing medical evolution this fracture remains a
challenge. Recent systematic reviews have shown high com-
plication rates for talar neck fractures with regard to avascular
necrosis and osteoarthritis [2]. A clear association between

fracture severity and development of avascular necrosis has
been shown. Similar results and correlations have been shown
in studies including talar body fractures with long-term oste-
oarthritis rates of over 70% [3]. All these long-term compli-
cations are associated with significant functional impairment,
especially in initially higher displaced talus fractures [4].
Furthermore, the necessity for secondary surgical procedures
increases along with the amount of preoperative dislocation
[5]. Associated with the functional impairments are gross gait
changes that are included in different function scores and con-
tribute to the overall clinical outcome. To our knowledge only
one study has investigated the long-term gait changes after
talus fractures with a stationary force plate [6]. They were able
to show that, after talar neck and body fractures, patients re-
duce the amount of weight transferred through the injured
foot. Furthermore, they were able to demonstrate changes in
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the pressure distribution underneath the foot. However, no
correlations between gait changes and outcome were exam-
ined. Studies in anatomically close fracture entities have al-
ready shown markedly altered gait patterns with long follow-
ups [7]. Jansen et al. were able to show long-term changes to
maximum loading, force time integral, and pressure distribu-
tion in pilon fractures that were associated with initial fracture
severity and functional outcome. Similar results have been
shown in fractures of the calcaneus by several groups [8, 9],
suggesting that comparable gait changes might also be found
in talus fracture patients. Based on the current literature,
changes to the pressure distribution, resulting forces, and also
temporal spatial parameters (stance/swing time, double sup-
port time, cadence, gait cycle time) have to be expected in
relat ion to the outcome [10]. By using dynamic
pedobarography with this novel analysis insole [11], patients
can be monitored during free-field gait conditions; thus, pro-
viding outcome correlations in addition to those obtained by
gait analysis under stationary conditions [12].

There are gait changes after talus fractures. We hypothesize
that additional changes can be found when measuring under
free-field conditions with a pedobarography insole and that
correlations between outcome and the above-mentioned gait
parameters can be found. The aim of this retrospective, obser-
vational study was to investigate these changes, find possible
associations to fracture severity as well as radiographic and
clinical outcome, and discuss possible treatment options based
on gait analysis.

Methods

A retrospective, observational study design was chosen.
Inclusion criteria were all operatively-treated, unilateral talar
body and neck fractures between 2002 and 2014. Exclusion
criteria were impaired mobility, gait abnormalities before the
fracture event, fracture non-union, patients below the age of
18 years and patients with shoe sizes outside the range of 36–
45 (EU). All identified patients were contacted and invited to
participate in the study. All participating patients consented to
the use of their clinical, radiographic, and gait results for study
purposes. The study was approved by the local ethics commit-
tee (Aerztekammer des Saarlandes 249/14).

Gait analysis

Gait data was analyzed with the OpenGo Insole (Moticon
GmbH; Munich, Germany) [13]. A sampling frequency of
50 Hz was used. The gait data was sampled during walks on
a gait parcours consisting of even-level walking, stair-climbing
(up/down) and slope-walking (up/down, 20° inclination angle).
All patients performed at least 20 steps during every task of the
gait parcours. Patients were allowed unlimited time to

acclimatize to the insole and all gait tasks. The data was seg-
mented and analyzed with the Beaker Software (Moticon
GmbH; Munich, Germany). Kinetic (step-force-integral, max-
imum-load), temporospatial (stancetime, swingtime, double-
support-time, gait-cycletime, cadence), and average
anteroposterior (ap) and mediolateral (ml) centre-of-pressure
(COP) excursion were calculated from the averages of all steps
for each extremity and gait task independently. These parame-
ters were chosen as they represent the standard automated out-
put of the insole version used for this study. To compare the
absolute pressure distribution, the insole sensors were divided
along the anteroposterior and mediolateral midline and total
pressures for the resulting quadrants analyzed (forefoot
medial/lateral; rearfoot medial/lateral).

Clinical and radiographic follow-up

All participants were interviewed in person and assessed by an
orthopaedic surgeon and a research student not involved in the
initial treatment. The initial radiographic studies were
reviewed and all fractures classified according to the Marti-
Weber classification [4]. Talus neck fractures were further-
more classified according to Hawkins as modified by Canale
and Kelly [14]. All patients were assessed with the American
Orthopedic Foot and Ankle Society (AOFAS) and Olerud-
Molander score (OMS) questionnaires [15, 16] at the follow-
up. The most recent radiographs were reviewed at the follow-
up, and osteoarthritis of the ankle, subtalar, and talonavicular
joint were assessed and classified according to Bargon [17].

Statistical analysis

Data was screened for normality with the D’Agostino-Pearson
test. Every value is reported as difference-of-the-mean (Δ).
Differences between healthy and fractured extremities were
compared as paired t-tests/Wilcoxon tests. Differences be-
tween non-displaced and displaced fractures were compared
with the unpaired t-test/Mann Whitney test. Correlation anal-
ysis was performed as Spearman’s r. For correlation analysis
the differences between fractured and healthy extremities were
used for all gait parameters. Positive values indicate greater
values on the previously fractured side. P < 0.05 was defined
as statistically significant. Statistical analysis was performed
with Prism 6.0 (GraphPad Software Inc., La Jolla, USA).

Results

Patient demographics (Table 1)

Overall 55 patients with talus fractures from 2002 to 2014
who met the inclusion criteria were identified. A total of 27
patients responded to our study request and were included in
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the study (loss to follow-up: 51%). Mean follow-up was at
78.3 months (21–150 months). The average patient age was
50.6 years (range 24–81 years). Eight patients initially pre-
sented concomitant lower extremity injuries: 44% were frac-
tures around the knee, 33% were further fractures of the foot
and 22% were fractures of the femur. No difference in out-
come was seen between patients with and without concomi-
tant injuries given the limited power of our study. No signif-
icant correlations between patient age and clinical scoring, or
follow-up time and patient scoring were seen.

Clinical results

At the follow-up, 14 patients presented radiographic
signs of osteoarthritis, with eight patients having radio-
graphic signs of talar necrosis. Significant correlations
were seen between the initial Marti-Weber classification,
the Hawkins classification, and the Bargon score (Marti-
Weber: rs = 0.50, p = 0.008; Hawkins: rs = 0.67, p =
0.024). No significant correlations between both fracture
classifications and clinical outcome were observed.
Osteoarthritis as measured by the Bargon score was on-
ly correlated to the OMS score in talar neck fractures
(rs = −0.57, p = 0.024). No further clinical correlations
were seen.

Gait changes compared to the contralateral extremity
and outcome correlations

During all gait activities significant changes between the
uninjured and previously fractured extremity were seen
(Fig. 1a-f). Most pronounced during every gait trial were
decreases in the step-load-integral (Fig. 1e) and
maximum-load (Fig. 1f) for the fractured extremity. No
significant changes were seen for the average ap COP
excursion (Fig. 1a). The ml COP excursion was, however,
changed during stair-up, stair-down, and decreasing-slope

walking (Fig. 1b). Furthermore, stance-time (Fig. 1c) and
swing-time (Fig. 1d) were changed during six gait trials.
Several correlations between different gait parameters and
clinical as well as radiographic outcome were observed.
All rs and p values are shown in the complete correlation
matrix (Table 2). During even-surface walking ap and ml
COP excursion were positively correlated to the clinical
outcome. During stair up walking correlations between
clinical scoring and stance-time, gait-cycle-time, double-
support-time, step-load integral, and cadence were seen.
There were negative correlations between radiographic
outcome, cadence, and stance-time. During stair-down
walking negative correlations between cycle-time, dou-
ble-support, and clinical scoring were seen, with a posi-
tive correlation between cadence and clinical scoring.
Walking on the increasing slope showed a positive corre-
lation between the mediolateral gait line length and the
AOFAS score and negative correlations between the
double-support-time and both scoring systems. Walking
on the decreasing slope only showed one significant, neg-
ative correlation between the double-support-time and
AOFAS score.

Pressure distribution

No difference in mean pressures between the healthy and pre-
viously injured sides rearfoot sensors was seen (Δ: −0.55 N/
cm2, p = 0.09). There were significant differences in
mediolateral pressure both between the forefoot and rearfoot
of healthy and previously injured feet (forefoot: Δ: 0.73 N/
cm2, p = 0.001; rearfoot: Δ: 0.85 N/cm2, p < 0.001) (Fig. 2a).
No correlation was discovered between mediolateral pressure
differences of both forefoot and rearfoot, and for Bargon
score, AOFAS score, OMS score, and Marti-Weber classifica-
tion, significant overall pressure lateralization for fractures
with initial subtalar fracture dislocation (Marti-Weber III,
IV) was seen (Δ: 0.58 N/cm2, p = 0.048) (Fig. 2b-d).

Table 1 Baseline cohort
characteristics Age in years (range) 50.6 (24–81)

Follow-up in months (range) 78.3 (21–150)

Marti-Weber Classification (%) Hawkins
classification (%)

I 3 (11%) I 4 (33%)

II 11 (41%) II 2 (17%)

III 12 (44%) III 6 (50%)

IV 1 (4%) IV 0 (0%)

Bargon Score (range) 0.9 (0–3)

Necrosis (%) 8 (30)

Osteoarthritis (%) 14 (52)

AOFAS score (range) 66 (20–100)

Olerud Molander score (range) 54 (15–100)
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Discussion

Fractures of the talus most commonly result from falls from
great heights and vehicle accidents [4]. Due to the high impact
mechanisms, these fractures are often accompanied by other
lower extremity injuries [18]. In our study eight patients pre-
sented with concomitant lower extremity injuries. These inju-
ries had no significant influence on clinical and radiographic
outcome so they were included into the study. Even though
this adds bias and might well be an effect of lacking power, we
chose to include these cases to not further decrease our patient
number. This is supported by previous studies that have
shown no significant influences of additional lower extremity
injuries on the overall clinical outcome; thus, suggesting that

talus fractures are the most outcome influencing factors in
these cases [5]. Furthermore, no correlation between outcome
and age or follow-up was seen. Irrespective of the associated
injuries, the long-term outcomes after talus fractures are com-
plicated by high rates of osteonecrosis [19] and osteoarthritis
of the peritalar joints [20]. In our study osteoarthritis was only
moderately correlated to the OMS function score, but higher
correlations were seen toward the initial fracture classification
of talar body and especially talar neck fractures. This out-
come association of clinical scoring has been shown in
previous studies, with the same effect of higher correla-
tions for talar neck fractures, explained by greater vascular
compromise [4]. Overall, the radiographic results of talar
fractures are associated with the initial severity of the

Fig. 1 Box plots show results for several gait parameters for both the
uninjured (healthy) and previously fractured (injured) extremity:
anteroposterior COP excursion (a), mediolateral COP excursion (b),
stance-time (c), swing-time (d), step-load-integral (e), and maximum-

load (f) are shown. Boxes show 1st and 3rd quartiles and mean.
Whiskers show min. to max. values. *p < 0.05. Significant differences
per gait trial are displayed underneath each box plot
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injury, whereas there is only a weak association between
osteoarthritis and clinical function.

Gait changes in the injured foot

A comparison of the previously injured extremity with the
uninjured one revealed several characteristic gait changes.
The most marked change was that step-force-integral and
maximum load were reduced in every one of the gait tasks.
This shows that, despite the long follow-up times, patients still
reduce the amount of transferred weight placed on their pre-
viously injured extremity. This is to be expected as almost all
patients have at least some amount of functional impairment
or residual pain as seen in the scoring outcomes. The amount
of functional impairment and residual pain for talus fractures
has been shown in previous studies [5]. Studies of closely
related fractures have shown similar gait results: Jansen et al.
showed reduced overall pressure underneath the foot in calca-
neus fractures with an average follow-up of 34 months [9] and
Genc et al. were able to show the same effects with an average
follow-up of 22 months [21]. In accordance with these obser-
vations, the stance-time on the previously injured extremity
was reduced in three of the five gait tasks in our study. Swing,
stance-time, and gait speed are associated with the overall foot
function [22] and correlated with foot pain [10, 23]. Through
the reduction of stance-time and maximum-load, less weight
is put on the injured extremity for a shorter time.

Interestingly, no significant changes were seen between the
uninjured and injured extremities in ap COP excursions, sug-
gesting that the foot roll-over motion is similar on both sides.
In our study the mediolateral COP excursion was decreased
during stair-up and decreasing slope walking and increased
during stair-down walking. Mediolateral shift in the COP dur-
ing the stance phase of walking is caused by the muscle activ-
ity necessary to achieve postural stability [24]. Decreased ml
COP displacements and, thus, decreased muscle activity to
maintain postural stability can be explained by the reduced
stance-time during stair-up walking and a tendency for de-
creased stance-time during decreasing slope walking. The de-
creased ground contact times require less muscular activity
and, thus, generate less COP sway. However, the stance times
between both extremities are comparable during the high im-
pact task of stair-down walking. More muscle activity is re-
quired in order to achieve postural stability in the previously
injured extremity during this difficult gait task and
mediolateral centre-of-pressure sway is increased.

Overall, the changes in maximum load seen in our study
are comparable to those observed by Colak in his study on
long-term gait changes in talus fracture patients using a sta-
tionary force plate [6]. However, Colak was able to show
changes in pressure distribution between forefoot and
rearfoot; a result which we were not able to observe in our
study. One explanation for this could be reduced detection
resolution due to the lower number of pressure sensors in

Table 2 Spearman correlation matrix between gait parameters and outcome
Even Surface Stair Up Stair Down Increasing Slope Decreasing Slope

Bargon AOFAS OMS Bargon AOFAS OMS Bargon AOFAS OMS Bargon AOFAS OMS Bargon AOFAS OMS

GLL AP rs= -0.17

p = 0.39

rs= 0.46

p = 0.016

rs= 0.43

p = 0.024

rs= 0.06

p = 0.75

rs= 0.14

p = 0.48

rs= 0.31

p = 0.11

rs= -0.13

p = 0.51

rs= -0.07

p = 0.73

rs= -0.04

p = 0.86

rs= -0.08

p = 0.68

rs= 0.29

p = 0.14

rs= 0.31

p = 0.12

rs= -0.18

p = 0.36

rs= 0.33

p = 0.10

rs= 0.36

p = 0.07

GLL 
ML

rs= 0.00

p = 0.99

rs= 0.53

p = 0.004

rs= 0.36

p = 0.06

rs= 0.12

p = 0.56

rs= 0.20

p = 0.32

rs= 0.30

p = 0.12

rs= 0.05

p = 0.82

rs= 0.39

p = 0.05

rs= 0.23

p = 0.26

rs= 0.29

p = 0.14

rs= 0.41

p = 0.03

rs= 0.23

p = 0.24

rs= -0.03

p = 0.89

rs= 0.45

p < 0.05

rs= 0.27

p = 0.18

Stance 
Time

rs= 0.38

p = 0.06

rs= -0.04

p = 0.84

rs= -0.15

p = 0.45

rs= -0.46

p = 0.02

rs= 0.33

p = 0.10

rs= 0.46

p = 0.02

rs= 0.10

p = 0.64

rs= 0.17

p = 0.42

rs= 0.27

p = 0.20

rs= 0.13

p = 0.52

rs= 0.00

p = 0.98

rs= 0.00

p = 0.99

rs= 0.16

p = 0.43

rs= 0.06

p = 0.77

rs= 0.02

p = 0.90

Swing 
Time

rs= -0.04

p = 0.83

rs= -0.05

p = 0.81

rs= -0.05

p = 0.80

rs= 0.28

p = 0.17

rs= -0.08

p = 0.72

rs= -0.17

p = 0.41

rs= -0.23

p = 0.28

rs= -0.18

p = 0.38

rs= -0.20

p = 0.33

rs= -0.18

p = 0.37

rs= 0.15

p = 0.45

rs= 0.00

p = 0.97

rs= -0.19

p = 0.35

rs= -0.06

p = 0.77

rs= -0.10

p = 0.60

Integral rs= 0.07

p = 0.73

rs= 0.26

p = 0.19

rs= 0.23

p = 0.26

rs= 0.09

p = 0.64

rs= 0.45

p = 0.019

rs= 0.45

p = 0.02

rs= 0.04

p = 0.86

rs= 0.30

p = 0.13

rs= 0.28

p = 0.15

rs= -0.07

p = 0.71

rs= 0.22

p = 0.26

rs= 0.17

p = 0.39

rs= 0.18

p = 0.37

rs= 0.21

p = 0.29

rs= 0.16

p = 0.43

Max 
Load

rs= 0.21

p = 0.29

rs= 0.20

p = 0.33

rs= 0.10

p = 0.61

rs= 0.04

p = 0.81

rs= 0.31

p = 0.11

rs= 0.31

p = 0.11

rs= -0.02

p = 0.93

rs= 0.13

p = 0.53

rs= 0.14

p = 0.47

rs= 0.00

p = 0.99

rs= 0.15

p = 0.46

rs= 0.05

p = 0.81

rs= 0.05

p = 0.79

rs= 0.16

p = 0.44

rs= 0.14

p = 0.47

Cycle rs= -0.13 rs= 0.17 rs= 0.21 rs= 0.29 rs= -0.70 rs= -0.71 rs= 0.32 rs= -0.63 rs= -0.58 rs= -0.08 rs= -0.14 rs= -0.06 rs= -0.34 rs= -0.19 rs= -0.17

Time p = 0.54 p = 0.40 p = 0.30 p = 0.14 p = 0.0001 p = 0.001 p = 0.12 p = 0.001 p = 0.003 p = 0.69 p = 0.50 p = 0.76 p = 0.08 p = 0.33 p = 0.39

Cadence rs= 0.12

p = 0.55

rs= -0.17

p = 0.40

rs= -0.22

p = 0.29

rs= -0.40

p = 0.049

rs= 0.66

p = 0.0003

rs= 0.67

p = 0.001

rs= -0.32

p = 0.12

rs= 0.64

p = 0.001

rs= 0.58

p = 0.03

rs= 0.08

p = 0.70

rs= 0.13

p = 0.54

rs= 0.06

p = 0.79

rs= 0.37

p = 0.06

rs= 0.19

p = 0.33

rs= 0.17

p = 0.40

Double 
Support

rs= 0.03

p = 0.89

rs= -0.23

p = 0.26

rs= -0.08

p = 0.71

rs= 0.03

p = 0.90

rs= -0.29

p = 0.16

rs= -0.47

p = 0.017

rs= 0.16

p = 0.43

rs= -0.46

p = 0.02

rs= -0.37

p = 0.07

rs= 0.02

p = 0.91

rs= -0.51

p = 0.01

rs= -0.41

p = 0.036

rs= -0.15

p = 0.46

rs= -0.42

p = 0.03

rs= -0.27

p = 0.18

Significant correlations are marked in gray. For every analysis rs and corresponding p value are shown
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the insole. This applies especially to the toes, where the insole
only has one sensor for the greater toe; thus, rendering mea-
surements in the forefoot less precise. Further diverging fac-
tors in the studies are the different average follow-up times
and differences in fracture severity, doubtlessly due to the
relative rarity of talus fractures.

Changed pressure-distribution and gait timing is
associated with clinical outcome and injury severity

When correlating gait parameters to outcome, several moder-
ate associations were seen depending on the gait task. During
even-surface walking and increasing slope walking, increased
ap and ml COP displacement was associated with better clin-
ical results. The ap COP displacement is a measure of the
fluency of the stance phase during regular gait, and has been
used to analyze unilaterally impaired gait, with higher ap COP
displacement and gait line length indicating a more physio-
logical gait pattern [25, 26]. Accordingly, patients with better
overall function have more fluent, physiological gait patterns.
These associations were most pronounced during even surface
walking. One reason for the lack of correlation during more
complex gait tasks could be a generally more cautious

approach to the difficult gait situation, reflected in the reduced
load integral and maximum loads. Greater focus on a gait task
has been shown to increase postural stability, compared to gait
tasks performed under cognitive distraction [27]. Patients in
our study performing these difficult gait tasks displayed gait
patterns associated with decreased gait speed. Poorer clinical
outcomes were associated in all other gait tasks with increased
double-support-time or cycle-time and/or decreased cadence.
Patients with worse clinical functions thus seem to reduce gait
speeds during more difficult tasks. This is understandable, as
slower gait speeds have been shown to increase postural sta-
bility during difficult gait tasks [28].

The observed mediolateral pressure-distribution changes in
our study have previously been shown for fractures immediately
below (Calcaneus) [9, 21] and also immediately above (Pilon)
the talus [7], but have never before been demonstrated in the
talus itself. The effect can be explained by decreased eversion
motion of the hind foot [29], as fractures around the subtalar
joint are associated with decreased subtalar motion [30]. This
restriction of eversion through subtalar injury/dislocation [31]
explains the significantly increased pressure lateralization in pa-
tients with Marti-Weber type III and IV fractures. Eversion is
part of the subtalar motion range and is needed to allow talus

Fig. 2 Box plots (a) show the
average difference between
medial and lateral pressure sensor
measurements in the forefoot and
rearfoot of the healthy and
previously fractured foot
(injured), as well as the average
difference between medial and
lateral pressure sensor
measurements in patients with
and without subtalar fracture
displacement (b). Positive values
indicate greater pressures
laterally. Boxes show 1st and 3rd
quartiles and mean. Whiskers
show min. to max. values. *p <
0.05. Pre-operative and
45 months post-operative radio-
graphic results after talar neck
fracture in an ap mortise view (c).
The associated average pressure
profile shows a pressure maxi-
mum in the lateral rear, to midfoot
sensors (d)
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rotation during load transformation from heel contact to full
support. Limited eversion motion leads to more inverted foot
positions, shifting the transferred load laterally and reducing the
foot’s ability to accept weight during stance [30, 32].

Therapy implications of observed gait results

Our results show changes in gait timing and pressure-distribu-
tion, both associated with the long-term clinical outcome.
Hirschmueller et al. were able to show comparable correla-
tions of gait speeds with clinical outcome as measured with
the AOFAS score in patients with calcaneal fractures and
subtalar injury combined with equally disturbed pressure-
distribution patterns, suggesting that an emphasis on sensori-
motor training during early rehabilitation could improve the
clinical outcome [8]. Similar gait results were shown by
Jansen et al. again in calcaneus fractures, further highlighting
that pedobarography-assisted physical therapy and custom-
ized orthoses could potentially minimize the pathological
pressure patterns and improve early and late clinical results
[9]. The measurement protocol presented here could thus
serve two purposes during rehabilitation: early detection of
the described gait impairments and monitoring of the therapy
progress. Feedback training with the insole version presented
is already possible either through live, concurrent, or delayed
feedback (knowledge of results), training techniques increas-
ing both short and long-term compliance [33]. The general
effect of training with wearable gait analysis systems has al-
ready been shown in various studies [34, 35]. The measure-
ment protocol presented here could be immediately imple-
mented in further clinical and interventional studies to deter-
mine the effect of the proposed training measures on the clin-
ical outcome after talus fractures, but also further lower ex-
tremity injuries [36, 37].

Limitations

This study has several limitations. It was a single-centre, ret-
rospective study combining different fracture types and
osteosynthetic techniques to ensure adequate participant num-
bers. Osteosynthetic treatment was not further analyzed.
Furthermore, conclusions were drawn from a relatively small
cohort with a rather high rate of loss to follow up (51%),
owing, in part, to the long follow-up period. The inhomoge-
neous follow-up was due to the rare occurrence of these frac-
tures. Talus fractures account for less than 0.5% of all fractures
and studies with larger cohorts are rare [38]. In order to avoid a
further reduction in the number of patients participating in this
study, we elected to include patients with further lower ex-
tremity injuries; thus, limiting the informative strength of this
study. Interventional studies to determine the effect of gait
analysis-assisted physical therapy studies and customized or-
thoses are needed.

Conclusion

Fractures of the talus lead to significant long-term radio-
graphic and clinical changes. Pathological gait patterns
associated with worse outcome can be identified by
task-specific dynamic gait analysis. Changes in pressure
distribution are associated with the initial severity of the
injury and suggest therapeutic interventions based on the
gait results. Further pedobarographic analyses focusing on
therapeutic interventions are necessary.
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