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Standard of care in the treatment of acute Eichenholtz stage I Charcot neuroarthropathy includes complete non-weight 

bearing immobilized with total contact casting.  This small case series of three patients focuses on patients with acute 

phase midfoot Charcot neuroarthropathy treated with non-casting immobilization therapy.  All patients were male with a 

mean age of 48.7 (range 46-53) years.  Patients were instructed to assume complete non-weight bearing during treatment.  

Due to financial restrictions, all patients reported fully weight bearing in the non-removable immobilization boot because 

of work related obligations.  Immobilization therapy lasted a mean duration of 90.3 days (range 76 – 133 days) and was 

discontinued once there was clinical resolution of inflammation and osseous stability.  Serial radiographs revealed 

absence of deformity progression and eventual consolidation in all cases.  All patients remained ulcer and callus free 

during immobilization therapy, without progression of a rocker-bottom deformity, while fully weight bearing and 

maintaining full-time manual labor employment.  This preliminary case series adds to the evidence base that it may be 

possible to allow protected weight bearing during acute phase Charcot neuroarthropathy with adequate immobilization of 

the foot at all times. 
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harcot neuroarthropathy is an increasingly 
common clinical entity encountered by foot 
and ankle professionals. In the early decades 

of the last century syphilis was the most commonly 
associated etiology.  That has changed with the advent 
of insulin and the resulting extended survival of 
patients suffering from diabetes mellitus. 
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Delay in diagnosis and patient non-compliance can 
result in severe destruction of the foot and ankle with 
permanent disability from ulceration, infection, and 
eventual amputation.1-14 
 
The standard of care for treatment of Eichenholtz 
stage 115 Charcot neuroarthropathy has been 
immobilization in a total contact cast and complete 
non-weight bearing.16-20  The period of non-weight 
bearing immobilization should last until erythema, 
edema, and warmth subside and the foot becomes 
stable and consolidated enough to prevent anatomic 
destruction while ambulating.  This process has been 
reported to last anywhere from a few months to over 
two years.20-26 
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Figure 1A and 1B  Initial anterior posterior (AP) (A) 

and lateral (B) radiographs demonstrating soft tissue 
edema with early signs of osteolysis, cortical thickening, 

fragmentation, and osseous destruction within the 
tarsometatarsal and naviculocuneiform joints. 

 
Total contact casts (TCC) have been shown in 
numerous studies to be an effective immobilization 
device in the treatment of acute Charcot 
neuroarthropathy.5,7-14,16-20   
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It is recommended that TCCs be changed frequently 
in order to prevent cast irritation, ulceration and to 
maintain immobilization as edema subsides.  Minor 
complications such as skin irritation are anticipated 
with TCC.  The risk of major complications such as 
ulceration and infection can be minimized with 
proper application techniques, as well as frequent 
casts changes, which permit careful monitoring, and 
adequate patient education.27 Many centers have 
specially-trained orthotists who apply TCCs on a 
routine basis.  Most studies support changing TCCs 
for the treatment of Stage I Charcot neuroarthropathy 
every 1-2 weeks.11,13,17,19,22,27-31  Some institutions have 
allowed weight bearing in the TCC due to its inherent 
stability with success in preliminary reports.9, 27-31 
 
Although weight bearing during stage I of Charcot 
neuroarthropathy is controversial, many patients tend 
to be non-compliant.  This is because this period of 
prolonged non-weight bearing may be detrimental in 
quality of life and may pose to be an unacceptable 
disability.32,33  While the alternative may be 
amputation, advances in immobilization technology 
may allow protected weight bearing during the early 
stages of Charcot without the development of severe 
deformity.34,35  The purpose of this study was to 
report results of acute Stage 1 Charcot 
neuroarthropathy in individuals immobilized in a 
vacuum stabilization boot that maintained full weight 
bearing. 
 
 
Case Series 
 
Three consecutive patients presented with acute Stage 
I Charcot neuroarthropathy over a three month 
period (November 2009 to January 2010).  All three 
patients had Brodsky type I deformity involving the 
tarsometatarsal and naviculocuneiform joints.18  
Patients were referred for examination and treated 
within two weeks of symptom onset.  Clinical 
examination revealed erythema, warmth, and edema 
involving the midfoot with gross instability, 
crepitation with midfoot range of motion, and 
bounding pedal pulses.  One patient had diabetic 
neuropathy while the other two were diagnosed with 
alcoholic neuropathy.  Peripheral neuropathy was 
confirmed by the absence to detect the Semmes-
Weinstein 10gm monofilament.   
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Figure 2   In this boot, by removing air from a vacuum 

cushion, small beads contour around the lower limb and 

create vacuum stabilization. 

 
 
Two of the three patients reported a minor injury 
preceding the Charcot event.   The third patient had 
had previous amputations of digits two and three for 
localized osteomyelitis secondary to contiguous digital 
ulcerations.  All three patients were male with a mean 
age of 48.7 (range 46-53) years.  All patients presented 
within two weeks of first symptoms and were ulcer 
free at the time of initial presentation with this being 
their first occurrence of Charcot neuroarthropathy.  
Radiographs were obtained with findings consistent 
with early signs of Charcot neuroarthropathy. (Fig. 1A 
and 1B)  Magnetic resonance (MR) imaging further 
confirmed the diagnosis with diffuse bone marrow 
edema adjacent to the Lisfranc joint.   
 
 
 

All three patients were treated with immobilization in 
a vacuum stabilization boot (VACOcast®, OPED 
Inc, Framingham, MA) with instructions to remain 
strictly non-weight bearing. (Fig. 2)  Despite these 
recommendations, all three patients reported bearing 
weight on the affected limb in order to prevent loss 
of their job.  All three patients were sole providers in 
their household with jobs that required extensive 
manual labor. The patients were compliant in wearing 
the boot at all times as this was verified through 
inspecting the undamaged compliance locks on the 
boot.   
 
Serial monitoring was conducted by clinical 
examinations and plain radiographs.  Patients were 
kept immobilized in the vacuum stabilization boot 
until resolution of edema, warmth (examined by 
palpation with back of hand and fingers and 
comparing to contra-lateral limb), and clinical stability 
was achieved.  Successive radiographs were taken to 
ensure the absence of deformity progression every 3-4 
weeks. (Fig. 3A, 3B and 3C)  Throughout the 
treatment period each patient maintained normal full 
weight bearing in the conduct of their full-time jobs. 
 
Patients wore the vacuum stabilization boot for a 
mean of 90.3 days (range 76 – 133 days).  One patient 
developed a superficial abrasion on the dorsal 
proximal interphalangeal joint of the second digit.  
This healed after two weeks of wound care and the 
additional of padding to the boot in this area.  There 
were no other complications experienced.  During the 
treatment of acute Stage I Charcot neuroarthropathy, 
all three patients remained ulcer and callus free while 
ambulating in the immobilization boot.  Once the 
Charcot events had progressed to the consolidation 
phase, patients were transitioned to accommodative 
shoes or boots with supportive inserts.   
 
Two of the three patients were compliant with 
accommodative shoes and molded insoles.  After 16 
months from the initial presentation, both patients 
have not developed ulcers, callus, or progression of 
deformity.  (Fig. 4A, 4B and 4C)  During the 12 
weeks that the third patient was wearing the 
immobilization boot, the deformity did not progress 
and the patient remained ulcer and callus free.   
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Figure 3A, 3B and 3C  Progression of acute phase of 

Charcot neuroarthropathy.  AP (A), Oblique (B) and 
lateral (C) views demonstrate increased osseous 

destruction and osteolysis. 

 
 
However, the third patient did not obtain prescribed 
accommodative shoes or inserts citing financial 
limitations.  He was subsequently lost to follow-up 
for five months after completing 12 weeks of 
immobilization therapy.  His Charcot 
neuroarthropathy had developed a rocker bottom 
foot deformity and plantar midfoot ulcer after five 
months of interrupting care. 
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Figure 4A, 4B and 4C  AP (A), Oblique (B) and lateral 

(C) views showing progression into chronic Charcot 
neuroarthropathy with maintenance of anatomic 

alignment with consolidation of osseous destruction. 

 
 
Discussion   
 
Management of Charcot neuroarthropathy is a 
complex process which requires flexibility and 
constant attention.  This small case series 
demonstrates that despite the overt disregard for non-
weight bearing management instructions, all patients 
were able to maintain employment and prevent 
progression of rocker bottom midfoot deformities 
during acute Eichenholtz stage I Charcot 
neuroarthropathy as there was continuous utilization 
of the vacuum immobilization boot. 
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Patients were continuously immobilized in a vacuum 
stabilizing below-knee boot with compliance 
confirmed by boot locks.  There were minimal 
complications during the acute phase treatment with 
one patient developing a superficial digital abrasion 
from the boot.  This was identified immediately and 
rectified by adjusting the boot.  Despite fully weight-
bearing, a rocker bottom deformity was prevented 
with adequate and constant immobilization. 
 
Standard of care for acute Eichenholtz stage I 
traditionally includes total contact casting and 
complete non-weight bearing to prevent progression 
of deformity.  This has been recently challenged by 
allowing weight bearing in the total contact cast in 
combination with frequent cast changes and close 
monitoring.  Two prospective case series have 
reported successfully preventing deterioration of 
osseous alignment from acute phase Charcot 
deformity with weight-bearing total contact casts.28,29 
 
The amount of non-restrained cumulative load forces 
across acute Charcot joints is also believed to increase 
the amount of deformity progression.  By 
immobilizing the foot with a walking total-contact 
cast, the acute phase resolved and further progression 
towards a rocker bottom foot was prevented.30 
 
The immobilization boot reported in this study was 
chosen for several reasons.  Total contact casts 
require frequent changes and proper construction to 
prevent complications related to this casting 
technique.  This immobilization boot had the 
advantage of clinical efficiency as no time was 
necessary beyond properly sizing and fitting the 
patient and providing instructions on its use.  The 
vacuum boot can be adjusted to accommodate 
changes in edema.  The removable sole allows 
patients to sleep with the boot without dirtying the 
linens.  It also has a radiolucent frame that permits 
radiographic evaluation without removal.  Finally, the 
compliance locking straps prevent unknown patient 
removal. Although none of the affected limbs had an 
open ulcer necessitating daily care, had local wound 
care been necessary by a visiting nurse an additional 
key would have been provided.  
 
 

 

 

Limitations of this study include its retrospective 
nature.  The initial treatment plan did not permit 
patients to weight bear during acute phase Charcot 
neuroarthropathy, however, weight bearing did not 
adversely impact the treatment outcome.  Both 
mechanical and comparative studies are needed to 
further investigate the ability of nontraditional 
immobilization devices to effectively prevent osseous 
deformity in a disease which can cause permanent 
disability and eventual amputation.  Future 
prospective studies with a larger sample size are 
needed to assess the long-term outcomes of this 
immobilization technique. Comparison studies of 
different immobilization techniques would also be 
very useful.  Finally, the definition of adequate 
immobilization needs further investigation in order to 
achieve a balance of prevention of serious Charcot-
related complications and quality of life. 

 
Conclusion 
 
Patients with acute Eichenholtz stage I midfoot 
Charcot neuroarthropathy were able to fully weight 
bear and maintain manual labor employment without 
development of a rocker bottom foot deformity while 
wearing a vacuum stabilization below-knee boot.  
Advances in immobilization therapy may allow 
improvement in the quality of life in acute phase 
Charcot neuroarthropathy.   
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