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study
by Edward S. Glaser DPM1; David Fleming BS2*; Barbara Glaser2
The Foot and Ankle Online Journal 10 (3): 4
Background: A 62-year old male being treated for Charcot arthropathy of his right foot at the VA
Medical Center in Orlando, FL. The patient was using a knee walker with a below knee cast at onset
of treatment.
Methods: Custom rocker sole walking boot with built in EVA MASS posture orthotic and MASS
orthotic Therapy
Results: Quality of life improvements. As the Charcot foot remodeled it coalesced into a foot with
an increased medial longitudinal arch allowing for return closer to normal gait and footwear. No
ulcerogenesis was noted with aggressive orthotic therapy. Protective sensation partially returned to
feet bilaterally.
Conclusions: An increase in patient quality of life without introducing ulcers. More research
needs to be done to determine if this treatment protocol contributes to protective sensation
returning to patients with DPN.
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he patient is a 62-year old, well nourished,
caucasian male with a 12-year history of Type II
Diabetes Mellitus.
He has experienced
neuropathy for 9 years and for the last 7 years he has
been profoundly numb bilaterally distal to the ankle.
Following a 10-month period of misdiagnosis, he was
diagnosed with Charcot foot on November 18, 2015,
at the Orlando VAMC. Podiatric treatment for four
months prior consisted of ambulating in a BK cast
with a knee walker. Casts were reapplied every 3-4
weeks. During the four months of immobilization,
the patient noted considerable atrophy of the right
gastroc-soleus muscle and loss of his medial
longitudinal arch. The patient’s right foot had become
a semi-rigid rocker sole foot (Figure 1).

When the patient was first seen, insensitivity was
confirmed with a Semmes Weinstein 5.07
monofilament test bilaterally. No ulcers were visibly
present. The patient's right foot had significant
swelling and the patient had gone from a size 12.5
USA (M) shoe to a size 14 USA (M) shoe prior to
casting according to the patient.
To prevent amputation of his foot, a prospective
protocol was created as the patient progressed. If at
any time the patient developed an ulcer, the project
would have been terminated and traditional care
would have resumed.
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Figure 2 Paper Test shown with MASS Orthotic.

Figure 1 Rocker sole foot at initial presentation.

Methods
A Semmes Weinstein 5.07 monofilament was used to
determine the patient’s protective sensation. The
locations for monofilament testing were as follows:
the plantar aspect of metatarsal heads and distal
phalanges 1,3,5. The plantar aspect of the heel, medial
arch, and lateral arch. The dorsal aspect of the skin at
the base of metatarsal 3, and plantar aspect of the
heel, bilaterally [1].
The Paper Test (Figure 2) consisted of the patient
weight bearing on the affected foot with a piece of
paper placed under both the forefoot and the
rearfoot. The practitioner then attempted to remove
the piece of paper by pulling it anteriorly/posteriorly.
If the paper tore then that was a positive result, if the
paper slid out it was a negative result. A positive
result meant that part of the foot was providing
adequate force to the ground, resulting in the paper
being torn. A negative result meant that part of the
foot was not providing adequate force to the ground
and slid out un torn. The paper test was used to
determine when it was appropriate to move him from
the custom MASS posture rocker sole shoe boot to
the MASS orthotic  inside of a diabetic shoe.

Figure 3 Custom walking boot with EVA Shell MASS
Posture Orthotic.

Following removal of the plaster cast, a custom
rocker-sole post-op boot with an EVA shell MASS
posture orthotic built in (Figure 3) on 1/28/16. That
boot caused irritation and so the design was refined
and a new rocker-sole boot with an EVA shell MASS
Posture orthotic fitted in the boot (Figure 4) was
created and dispensed to patient on 3/4/2016. The
boot (Figure 4) was removed and replaced with a
modified golf shoe boot with an EVA shell MASS
Posture orthotic fitted into the boot (Figure 5), which
was dispensed to the patient on 3/25/2015. Each
change of successive custom boot was modeled from
a new, more aggressively captured medial longitudinal
arch. The golf shoe boot (Figure 5) was removed and
replaced with an ultrahigh molecular weight
polyethylene shell. MASS orthotic (O1) for use with
his diabetic shoes. O1 was dispensed and fitted on
5/6/2016 with use of a full foot lift for his left foot to
compensate for the edema on his right foot.
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Figure 4 Refined Custom walking boot with EVA Shell
MASS Posture Orthotic.

Figure 5 Modified golf shoe boot with EVA Shell MASS
Posture Orthotic.

After the edema decreased another MASS orthotic
with a polyethylene shell (O2) was dispensed and
fitted, for his normal tennis shoes, on 8/25/2016,
along with reducing the full foot lift on his left foot.
Results
Our patient initially presented completely insensate
with diabetic neuropathy on 1/28/2016.
On
3/25/2016 the patient had regained 6/10 sensation
on the right foot and 8/10 on left with the
monofilament test. On 5/6/2016 the patient had a
8/10 sensation on right foot and 10/10 on left. It
should be noted that the patient has been fully
compliant keeping his diabetes in control.
Although the patient’s Charcot foot has now fully
fused, the foot appears to have remodeled and
partially regained the medial longitudinal arch (Figure
6). The authors believe that this is due, at least in
part, to the patient weight bearing in a MASS Posture.
No ulcers developed with the forces applied to the
foot.

Figure 6 Clinical view of foot after treatment.

This is due, at least in part, to the even distribution of
body weight across the plantar surface of the foot.
The patient is leading a normal life that includes golf
and walking approximating an ideal gait cycle on both
hard flat surfaces (hardwood) and uneven flexible
surfaces (grass).
Discussion
For peripheral neuropathy, it is common
conventional wisdom that only the levels of Hgb A1C
correlate to the presence of neuropathy. This
particular case, along with previous findings of
Michael Graham, suggest that there is a secondary
biomechanical etiology that may contribute to
Diabetic Peripheral Neuropathy (DPN). Michael
Graham showed that reversing neuropathy could be
obtained by reducing tension on the neurovascular
bundle and the intracompartmental pressures of the
posterior tibial nerve utilizing an extra osseous
talotarsal implant [2].
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This helps explain why some diabetics with equally
poor Hgb A1C’s develop DPN but others do not.
The biomechanical factor is postulated to involve the
mechanical elongation of the perineurium
surrounding the posterior tibial nerve. As the foot
drops in posture, the neurovascular bundle is pulled
plantarly increasing tension due to elongation [3].
This may cause the perineurium to compress the
nerve while increasing fluid pressure within the
sheath, contributing to its loss of function.
Conclusion
The authors postulate that using MASS Posture
orthotics in combination with controlling diabetes
may prevent or, in some cases reverse, diabetic
neuropathy by reposturing the foot and thereby
decreasing nerve tension and entrapment while evenly
distributing the force from the body across the entire
plantar surface of the foot. Additionally, the authors
postulate that it is possible during active Charcot to
remodel the medial longitudinal arch closer to an
idealized foot posture. Further research is required
with an established protocol prior to treatment with a
larger sample size to provide more data to verify
results.
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