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This case report presents an occurrence of painful peroneal tendinopathy in a high risk diabetic foot
following Charcot neuroarthropathy, managed using foot orthoses. Self-reported pain intensity was
assessed using the 11-point numeric pain rating scale (NRS-11). Peak plantar pressures were assessed
using the Pressure Guardian system for three conditions: 3.2mm poron inlay (control), custom foot
orthosis, and custom foot orthosis with lateral wedge. Following addition of lateral wedging to the
existing foot orthoses, pain reduced to a satisfactory level for the subject. Plantar pressure
measurement showed that the addition of lateral wedging did not increase peak plantar pressures
above 200kPa, a proposed dangerous level of pressure. Additionally, the foot orthoses still
successfully reduced peak plantar pressures to below 200kPa, compared to walking without them.
Peroneal tendinopathy should be considered as a possible cause of lateral ankle pain in neuropathic
diabetic feet. Lateral wedging can be considered as one option to reduce pain in peroneal
tendinopathy, and may not compromise the protective effect of foot orthoses in high risk feet.
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Pain can be present even in a diabetic foot with
neuropathy. Causes of pain in this group could
include painful diabetic neuropathy [1–3] and Charcot
neuroarthropathy (CN) or ‘Charcot foot’ [4]. The
cause of the pain should be determined to inform
appropriate management.
Tendinopathy may also occur and cause pain in the
neuropathic diabetic foot. There is a higher risk of
tendinopathy in diabetes [5–7]. Chronic ankle
instability or 'hind foot varus' have been suggested as
predisposing factors to developing peroneal
tendinopathy [8]. In theory the ground reaction force
on an inverted heel deviates medially, causing an
increased ankle inversion moment which must be
opposed by the peroneal muscles. A more supinated
foot may develop as a result of CN [9,10].

It has been proposed that the conservative
management of peroneal tendinopathy may include
protection, relative rest, ice, compression, elevation,
medications, and rehabilitative exercise modalities
(PRICEMM) in addition to foot orthoses and
strengthening of ankle evertors [11]. There is limited
evidence on the role of foot orthoses in peroneal
tendinopathy. Some work has shown that foot
orthoses alter peroneal muscle activity in runners with
overuse injury symptoms [12] and in adults with
chronic ankle instability [13]. A foot orthosis with a
10 degree lateral wedge has been shown to increase
pronation at the rearfoot and reduce the ground
reaction force magnitude, suggesting increased shock
attenuation by the foot and ankle[14]. This case study
presents a case of painful peroneal tendinopathy,
which developed in a foot following CN and was
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subsequently managed using foot orthoses (FOs). The
CARE guidelines for reporting of case studies was
followed [15]. Written informed consent was obtained
for the publication of the materials in this article.
Methods
The subject was a 60 year-old male with type 2
diabetes with a history of CN affecting both feet. The
CN resolved 8 months previously. There was a
history of superficial ulceration (Texas grade A1) [16]
to the left plantar 1st metatarsal-phalangeal joint and
1st tarso-metatarsal joint, both resolved for 8 months
with the use of custom foot orthoses at the time of
presentation with a primary concern of right foot
pain.
Clinical Findings
There was sensory neuropathy, with only 1 out of 10
sites tested with a 10g monofilament being detected
(Plantar 1st and 3rd toes, plantar 1st, 3rd and 5th
metatarsal-phalangeal joints bilaterally). Circulation
was good with triphasic posterior tibial pulses. Passive
joint ranges of motion at the foot and ankle was
generally good bilaterally except reduction in
midtarsal movement on the left, and reduced
extension at the left 1st metatarsal-phalangeal joint (45
degrees) compared to the right (60 degrees). Foot
posture was rated using the foot posture index
(FPI-6)[17] as +9 on the left and +3 on the right,
indicating a highly pronated foot on the left and a
relatively less pronated foot on the right (Figures 1
and 2). The FPI-6 differential of 6 points exceeds
both normal values for foot asymmetry and mean
asymmetry reported in a CN group [10,18]. The
patient presented reporting a 6 week history of right
foot pain, indicating the lateral ankle. This developed
despite an existing 6mm lateral flare/float addition to
the right heel, intended to resist ankle inversion. Pain
intensity was reported as 7/10 on the numeric rating
scale (NRS-11).

Figure 1 Left and right feet (anterior and posterior view).

Diagnostic Assessment
Palpation of the peroneal tendons posteriorly to the
lateral malleolus reproduced the pain experienced
during walking. A portable ultrasound system was
used by the author at this stage, indicating some fluid
in the peroneal tendon sheath.

Figure 2 Lateral radiographs of left and right feet.
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Figure 3 Cross sectional ultrasound image of peroneus
longus showing fluid within the tendon sheath.

Figure 6 Right foot orthosis, posterior view.

Figure 4 Cross sectional ultrasound image of peroneus
longus and brevis using power Doppler to show hyper
vascularity in the tendons.

Referral to radiology for a definitive evaluation was
made, which confirmed the diagnosis of peroneal
tendinopathy (Figures 3 and 4). The report identified
fluid in the common peroneal tendon sheath, in
keeping with tenosynovitis, and marked thickening of
the peroneus brevis tendon at the insertion, in
keeping with tendinosis.
Therapeutic Intervention - Orthotic Prescription
The existing FOs consisted of a 3mm thick base with
50 shore A Ethylene-vinyl acetate (EVA) at the
proximal half and 30 shore A EVA at the distal half.
There are ‘plugs’ under the right cuboid region, left 1st
metatarsal-phalangeal joint and 1st tarso-metatarsal
joint where the base material has been replaced with
grey poron (Poron 4000, Algeos, Liverpool). 6mm
grey poron is used as a top cover, giving a total 9mm
base thickness (Figure 5).

Figure 5 Left and right foot orthoses, plantar view.

Lateral heel wedging (3 degrees) was added to the
existing foot orthoses, however the patient reported
no immediate change. A further 5 degrees (8 degrees
total) was added on the same day – the patient
reported that the pain reduced to 1/10 immediately.
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Outcome
At review 8 weeks later, the patient reported that the
pain had reduced to 0/10 24 hours following the
addition of the lateral wedge. However, 72 hours after
the addition of the lateral wedge the pain returned to
4/10. At this stage, the lateral heel wedge was
increased to 12 degrees (Figure 6) and extended to the
midfoot. The patient again reported an immediate
reduction from 4/10 to 0/10.
To ensure that the aggressive wedging added was not
causing high pressures in other areas of the foot,
in-shoe
pressure
measurement
was
used.
Comparisons were made with a 3mm poron inlay
only, the custom foot orthosis only, and the custom
foot orthosis with 12 degree wedge (Table 1).
Sensor
location

Peak pressure
(kPa) – 3mm
poron inlay

Peak
pressure
(kPa)
–
custom foot
orthosis

Peak pressure
(kPa)
–
custom foot
orthosis with
12
degree
lateral wedge

Lateral
plantar heel

71

28

32

Medial
plantar heel

69

18

8

Lateral
plantar
midfoot
(Charcot
deformity)

244*

94

133

Plantar 1st
metatarsal-p
halangeal
joint

28

33

31

Table 1 Peak plantar pressures (*Indicates a peak
pressure value exceeding the proposed dangerous level
of 200kPa).

Considering 200kPa as a dangerous level of pressure
[19], the custom FO reduced the lateral plantar
midfoot (Charcot deformity) pressure to below this
level. Following the addition of the lateral wedge, all
plantar pressures tested remained below the 200kPa
level. Some increase in pressure at the lateral midfoot
was measured, reflecting the extension of the wedge
to the midfoot. Slight increase in pressure was seen at
the lateral heel, which seems to indicate that the

centre of pressure was moved laterally by the lateral
heel wedge.
At a second review appointment 6 weeks later, the
pain had returned back to 4/10. The patient declined
any other management and was happy to continue
using the laterally wedged foot orthoses. At a third
review 8 weeks later, the pain was slowly reducing and
now rated as varying between 2/10 and 4/10.
Discussion
This case study illustrates a relatively successful
outcome in reducing pain associated with peroneal
tendinopathy, using FOs only. The initial pain level of
7/10 was reduced by at least 3 points, which exceeds
reported minimal clinically important difference
(MCID) values [20]. Of interest is the fact that the
patient reported marked immediate effects following
the addition of lateral wedging to the existing FOs.
This initial effectiveness tended to reduce over time,
with pain levels increasing again. One possible
explanation for this reduction in initial success may be
some compression of the orthoses, which were not
made with rigid plastic. The outcome may have been
more successful if accompanied by other approaches
such as physical therapy, however in this case due to
patient preference only one approach was used.
Following initial use of a lateral wedge at the heel
only, longer term reductions in pain were achieved by
extending the wedge to the midfoot. The extension of
the wedge to the midfoot has a logical anatomical
basis, as the insertion of the peroneus brevis is distal
to the heel, at the base of the 5th metatarsal. It is
therefore logical to apply the opposing force in this
area. The angle of the lateral wedge also needed to be
increased to maintain pain reduction. A systematic
effect of altering heel wedge geometry on external
forces acting on the foot has been shown by Sweeney
[21] although this relates to medially positioned
wedging. The need for these small adjustments
highlights the importance in this case not just of
selecting an appropriate modification, but also the
size and location of the modification.
Applying relatively aggressive wedging to orthoses for
feet at risk of ulceration may be controversial, as
traditional approaches to designing FOs for high risk
feet often focus on accommodation, rather than
altering function of the foot. In this case, use of
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pressure measurement enabled verification that
pressure levels were brought below 200kPa by the
FOs, and that this reduction persisted despite the
addition of a large lateral wedge. This indicates that
aggressive FO designs may be safely used in high risk
diabetic feet. However pressure measurement should
ideally be used to assess the effectiveness and safety
of any orthotic prescription in the context of a high
risk foot.
The cause of the tendinopathy in this case is
uncertain. The right foot and ankle may have become
more prone to inversion as a result of changes to the
bony architecture following CN. This may have in
turn caused increased inversion moments at the
rearfoot, and hence more stress on the peroneal
tendons. Neuromuscular control may also be a factor,
as the timing of muscle activation has been shown to
be altered in diabetic patients [22].
This case report has illustrated that lateral wedging up
to 12 degrees may be safe and not compromise the
protective function of a FO in a high risk diabetic
foot.
Clinicians
should consider
peroneal
tendinopathy as a possible cause of lateral ankle pain
in neuropathic diabetic feet. Clinicians may consider
orthosis wedging as one option to reduce pain in
peroneal tendinopathy, in addition to other
approaches.

8.
9.

10.
11.
12.

13.

14.
15.

16.

17.

References
1.

2.

3.
4.

5.
6.
7.

Davies M, Brophy S, Williams R, Taylor A. The
prevalence, severity, and impact of painful diabetic
peripheral neuropathy in type 2 diabetes. Diabetes Care.
2006;29(7):1518-22.
Young MJ, Boulton AJ, Macleod AF, Williams DR,
Sonksen PH. A multicentre study of the prevalence of
diabetic peripheral neuropathy in the United Kingdom
hospital
clinic
population.
Diabetologia.
1993;36(2):150-4.
Galer BS, Gianas A, Jensen MP. Painful diabetic
polyneuropathy: epidemiology, pain description, and
quality of life. Diabetes Res Clin Pract. 2000;47(2):123-8.
Armstrong DG, Todd WF, Lavery LA, Harkless LB,
Bushman TR. The natural history of acute Charcot's
arthropathy in a diabetic foot specialty clinic. Diabet Med.
1997;14(5):357-63.
Lui PPY. Tendinopathy in diabetes mellitus
patients-Epidemiology, pathogenesis, and management.
Scand J Med Sci Sports. 2017;27(8):776-787.
Batista F, Nery C, Pinzur M, et al. Achilles tendinopathy
in diabetes mellitus. Foot Ankle Int. 2008;29(5):498-501.
Ranger TA, Wong AM, Cook JL, Gaida JE. Is there an
association between tendinopathy and diabetes mellitus?

18.

19.

20.

21.

22.

A systematic review with meta-analysis. Br J Sports Med.
2016;50(16):982-9.
Selmani E, Gjata V, Gjika E. Current concepts review:
peroneal
tendon
disorders.
Foot
Ankle
Int.
2006;27(3):221-8.
Pinzur MS, Schiff AP. Deformity and Clinical Outcomes
Following Operative Correction of Charcot Foot: A New
Classification With Implications for Treatment. Foot
Ankle Int. 2018;39(3):265-270.
Young J. Foot shape and asymmetry in Charcot foot assessment using the foot posture index (FPI-6). J Am
Podiatr Med Assoc. [In Press]
Simpson MR, Howard TM. Tendinopathies of the foot
and ankle. Am Fam Physician. 2009;80(10):1107-14.
Baur H, Hirschmüller A, Müller S, Mayer F.
Neuromuscular activity of the peroneal muscle after foot
orthoses therapy in runners. Med Sci Sports Exerc.
2011;43(8):1500-6.
Dingenen B, Peeraer L, Deschamps K, Fieuws S, Janssens
L, Staes F. Muscle-Activation Onset Times With Shoes
and Foot Orthoses in Participants With Chronic Ankle
Instability. J Athl Train. 2015;50(7):688-96.
Nester CJ, Van der linden ML, Bowker P. Effect of foot
orthoses on the kinematics and kinetics of normal walking
gait. Gait Posture. 2003;17(2):180-7.
Gagnier JJ, Kienle G, Altman DG, et al. The CARE
Guidelines: Consensus-based Clinical Case Reporting
Guideline Development. Glob Adv Health Med.
2013;2(5):38-43.
Armstrong DG, Lavery LA, Harkless LB. Validation of a
diabetic wound classification system. The contribution of
depth, infection, and ischemia to risk of amputation.
Diabetes Care. 1998;21(5):855-9.
Redmond AC, Crosbie J, Ouvrier RA. Development and
validation of a novel rating system for scoring standing
foot posture: the Foot Posture Index. Clin Biomech
(Bristol, Avon). 2006;21(1):89-98.
Rokkedal-lausch T, Lykke M, Hansen MS, Nielsen RO.
Normative values for the foot posture index between right
and left foot: a descriptive study. Gait Posture.
2013;38(4):843-6.
Bus SA, Ulbrecht JS, Cavanagh PR. Pressure relief and
load redistribution by custom-made insoles in diabetic
patients with neuropathy and foot deformity. Clin
Biomech (Bristol, Avon). 2004;19(6):629-38.
Young J, Rowley L, Lalor S, Cody C, Woolley H.
Measuring Change: an Introduction to Clinical Outcome
Measures in Prosthetics and Orthotics [Internet]. 1st ed.
Paisley: British Association of Prosthetists and Orthotists;
2015.
Sweeney D. An investigation into the variable
biomechanical responses to antipronation foot orthoses
[Internet]. 2016 [cited 2018 Aug 11]. Available from:
http://usir.salford.ac.uk/40365/1/Declan Sweeney PhD
Thesis %28submitted%29.pdf
Sawacha Z, Spolaor F, Guarneri G, et al. Abnormal
muscle activation during gait in diabetes patients with and
without neuropathy. Gait Posture. 2012;35(1):101-5.

Copyright © 2019 The Foot and Ankle Online Journal

