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deformities.3 the prevalence is estimated to 
range from 0.08–13% of people with diabetes;4 
however the actual prevalence is probably 
much greater due to misdiagnosis or delay in 
diagnosis.5 Appropriate diagnosis has been 
reported to be delayed by as much as 29 weeks 
in some cases, and the condition is often 
misdiagnosed as gout, deep vein thrombosis, 
soft tissue injury, osteo/rheumatoid arthritis 
or infection (more often osteomyelitis).3,5,6 the 
high frequency of misdiagnosis is largely due to 
a lack of awareness rather than the difficulty of 
diagnosing the condition (where the diagnosis 
is made on examining the risk profile, clinical 
examination and imaging.)
 in most cases a delay in diagnosis can lead to 
severe and debilitating structural deformity of the 
foot.6 this subsequent deformity in the presence 
of peripheral neuropathy greatly increases the risk 
of skin ulceration and lower limb amputation.7,8 in 
fact, charcot osteoarthropathy has been described 
as a medical emergency,9 in that an early 
diagnosis followed by appropriate treatment (such 
as aggressive offloading) can effectively impede 
the condition’s destructive process.6

 in patients with diabetes, charcot 
osteoarthropathy is associated with a 
longstanding duration of diabetes and peripheral 
neuropathy.4 in the early stages of charcot 
osteoarthropathy, the patient presents with a 
warm, erythematous and oedematous foot with 
or without associated pain or reported previous 
injury.10 traditionally, the clinical staging of the 
condition has relied upon a radiographic system 
which outlines three distinct stages of the 
process: 
•	 	fragmentation	(demonstrated	by	visible	bony	

fragmentation and joint disruption with 
osseous debris around the joint)

•	 coalescence,	and	
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Background
One of the most devastating complications of diabetes is Charcot osteoarthropathy. 
It can lead to gross structural deformities of the foot and ankle, and subsequent skin 
ulceration and lower limb amputation from soft tissue or bony infection. However, it is 
often unrecognised, with deleterious consequences.

Objective
This article describes the case of a man with type 1 diabetes who presented with Charcot 
osteoarthropathy of both feet, with a 3 month delay in diagnosis between the two 
presentations. 

Discussion
Treatment, patient comorbidities and risk management were similar for both feet, with 
a marked difference in outcome, demonstrating the importance of the timely diagnosis 
of Charcot osteoarthropathy.
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Charcot osteoarthropathy, a destructive 

joint disorder, was first described in detail 

around 130 years ago by the celebrated 

French physician, Jean Martin Charcot, 

based on reports of patients afflicted with 

tabes dorsalis.1 Today diabetes mellitus 

is the most common aetiology associated 

with Charcot osteoarthropathy, with the 

joints of the foot and ankle being most 

commonly affected.2 With the prevalence 

of diabetes at epidemic proportions, it is 

likely that the medical practitioner will 

be exposed to an increasing number of 

patients with this condition.

 
charcot osteoarthropathy is a condition 
associated with peripheral neuropathy, and 
is characterised in its early stages by acute 
inflammation that leads to bone and joint 
fracture, dislocation, instability and gross 
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In both feet, the MRI changes were consistent 
with Charcot osteoarthropathy. The diagnosis of 
bilateral Charcot osteoarthropathy was made – 
the right foot in the ‘fragmentation’ stage, with 
the left foot, notably, in stage 0.

of the bones and joints of the right foot and no 
pathology in the left foot (Figure 2). As expected, 
MRI showed gross marrow oedema in the right 
foot. More importantly, MRI also showed marrow 
oedema in the midfoot of the left foot (Figure 3). 

•	 	reconstruction	of	the	damaged	joints	and	
bone.3

however, more recently there have been 
descriptions of an earlier stage (stage 0)
whereby clinical signs of inflammation are 
present but no visible bone or joint pathology 
is seen on plain X-ray.11 it is during this ‘stage 
0’ that timely diagnosis and treatment can 
prevent severe bone and joint destruction.6 to 
aid in diagnosis during stage 0, imaging such 
as such as magnetic resonance imaging (mRi) 
or a three phase technetium99 bone scan can be 
undertaken.10 in the absence of an open wound, 
these imaging techniques can help confirm 
increased bone activity to suggest a diagnosis 
of charcot osteoarthropathy.
 in the Case study, timely diagnosis and 
appropriate treatment of a ‘stage 0’ charcot 
osteoarthropathy prevented subsequent bone 
and joint deformity. this example is particularly 
instructive in the context of the contralateral 
foot of the same patient being affected by 
charcot osteoarthropathy at the same time; 
however for this foot the diagnosis was delayed 
by up to 3 months. 

Case study
In May 2008, a male, 48 years of 
age, with type 1 diabetes of over 
30 years duration presented to the 
clinic with a 3 month history of a 
painless, swollen and warm right 
foot. He had not had any prior 
definitive diagnosis or treatment. 
He lived alone and had continued to 
work during this time (on his feet) 
for 12 hours a day, 6 days a week. 
At this first presentation he also 
reported that in the previous 5 days 
he had noticed that his left foot had 
become red, hot and swollen.
On examination peripheral 
neuropathy was confirmed. Both 
the patient’s feet were red, hot 
and swollen (Figure 1). There was 
no break in the skin of either 
foot. The right foot was obviously 
structurally deformed; the left foot, 
however, appeared to have an intact 
structure. There were no clinical 
signs of infection and the C-reactive 
protein level was normal. Plain 
X-rays showed gross destruction 

Figure 1. A) the left foot was red, hot and swollen, with no structural deformity; B) the right foot 
was red, hot and swollen, with obvious structural deformity

Figure 2. There was no plain film evidence of 
Charcot osteoarthropathy affecting the bones of the 
left foot. There were gross bone and joint changes 
in the mid and rear foot of the right foot, including 
severe subluxation of the talonavicular joint

Figure 3. The cuneiforms and navicular of the 
left foot demonstrate abnormal T2 weighted 
signal intensity consistent with marrow oedema 
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have a high index of suspicion whenever a person 
with diabetes presents with a warm, swollen 
foot. Accurate diagnosis can lead to appropriate 
treatment and subsequent reduction in the risk of 
skin ulceration and lower limb amputation in an 
already high risk population. 

Summary of important points
•	 	Charcot	osteoarthropathy	is	an	extremely	

destructive condition that primarily affects the 
bones and joints of the foot and ankle. it can 
lead to reduced mobility, foot ulceration and 
lower limb amputation. 

•	 	If	this	condition	is	diagnosed	early	(before	
X-ray changes) and treated appropriately the 
risk of future morbidity is greatly reduced. 
however, it is often misdiagnosed by primary 
health care physicians.

•	 	Charcot	osteoarthropathy	should	be	considered	
for any patient with established peripheral 
neuropathy who presents with a warm, red 
and swollen foot or ankle.

•	 	If	Charcot	osteoarthropathy	is	suspected	there	
should be immediate cessation of all weight 
bearing activities. once formally diagnosed 
the most appropriate management is the use 
of total contact casts. high risk foot clinics are 
the most appropriate referral destination. 
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Following this diagnosis, the patient was 
immediately admitted to an inpatient 
rehabilitation ward with goals to cease all weight 
bearing activities, stabilise his diabetes control 
and implement a long term regimen of bilateral 
total contact casting (the gold standard treatment 
for acute Charcot osteoarthropathy).12 After 2 
weeks he was discharged home with bilateral total 
contact casts, which were only weight bearing 
for transfers from the wheelchair to the bed or 
toilet. After subsequent MRI showed regression 
of marrow oedema bilaterally, the levels of weight 
bearing in the total contact casts increased to 
ambulation using a four wheel frame.
After 6 months of total contact casting he was 
able to walk without a gait aid, wearing a custom 
made Charcot Restraint Orthopaedic Walker on his 
right foot to accommodate the severe structural 
deformity of his right foot. Importantly, the left 
foot remained structurally intact and he was 
(and continues to be) able to wear a normal, flat, 
lace up walking shoe. Unfortunately, his right 
foot remains at an extremely high risk of skin 
ulceration due to the structural deformity of the 
foot. The left foot, however, remains structurally 
sound and is therefore at a much lower risk of 
future skin ulceration.

Discussion
the case study provides a unique opportunity 
to demonstrate how an early and appropriate 
diagnosis of charcot osteoarthropathy can prevent 
the destruction of a foot. the patient had bilateral 
charcot osteoarthropathy; in the left foot the 
diagnosis was made in a timely fashion, and in 
the right foot the diagnosis was delayed by 3 
months. the management was the same for both 
feet. the results show that in the foot where the 
diagnosis was delayed there was almost complete 
destruction of the bony structure of the foot, and 
as a result this foot is at an extremely high risk of 
skin ulceration and lower limb amputation. it is 
unlikely that this damage can be remediated. in 
the foot where the diagnosis was not delayed the 
bone and joint integrity of the foot remain intact. 
it was the timely, deliberate management of this 
foot (predominately with the application of a total 
contact cast) while the charcot process was in its 
early stages that prevented any further bone or 
joint damage.
 this case demonstrates the need for all health 
professionals who have contact with people with 
diabetes to be aware of this condition and to 


