
Introduction
It is well known that Charcot arthropathy represents a potentially 
devastating complication and is most frequently encountered in 
the diabetic population [1]. This progressive and inflammatory 
condition is triggered by a combination of mechanical, vascular, 
and biological factors, which can lead to the destruction of joints 
and surrounding bony structures [1, 2]. Patients with severe or 
unstable deformities, late diagnosis, and incorrect treatment can 
lead to major amputations, resulting in changes in the patient’s 
lifestyle and quality of life [2].

Thus, the purpose of the present study is to describe a 
complicated case of Charcot arthropathy after an unstable ankle 
fracture and to propose a new treatment algorithm based upon 
the clinical and radiological findings.

Case Report
A 64-year-old obese woman (body mass index of 43.6 kg/m2) 
with a medical history of chronic renal failure on hemodialysis, 
hypertension, hypothyroidism, and uncontrolled type 2 diabetes 
was referred to our department with complaints of ankle pain and 
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Introduction: Charcot arthropathy consists of a rapid and destructive complication of the joints following the loss of innervation caused by 
many complicated etiologies. Diabetic neuropathy has become the most common etiological factor.
Case Report: We present a case of a 64-year-old female patient with a history of chronic renal failure on hemodialysis, hypertension, 
hypothyroidism, and Type 2 diabetes, complicated with neuropathy and Charcot disease, who referred to our department. Initially, the patient 
was managed with a restraint orthotic device due to a bimalleolar ankle fracture. An unsuccessful treatment and the presence of a pressure ulcer 
with pus-like drainage on the lateral malleolus 2 months later led to the decision for a below-knee amputation.
Conclusion: High clinical suspicion by the attending physician may reduce the risk of complications and lead to proper treatment with better 
outcomes.
Keywords: Charcot arthropathy, bimallelolar fracture, diagnosis, treatment, amputation.

Abstract

Learning Point of the Article:
1. Charcot arthropathy is a slowly progressive and chronic joint disease seen in patients with neurosensory deficit.

2. Diabetes mellitus (DM) is the most common cause of neuropathy in Charcot arthropathy.
3. Foot ulcer is one of the many complications that can arise from nerve damage caused by diabetes.

4. Major lower extremity amputation is often the end-line treatment.

What the Physician Needs to Know about Charcot Arthropathy and 
Ankle Fracture Treatment Dilemma: A Case Report and a Possible 

Medical Approach and Treatment Algorithm
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an inability to bear weight on the left limb for the past 2 months. 
Physical examination revealed an atypical deformity of the foot 
(Fig. 1), ligament deficiency, bony prominence, and a pressure 
ulcer (1.7 cm × 2.5 cm in diameter) over the lateral malleolus, as 
seen in Charcot arthropathy. Plain radiographs showed an 
equinovarus ankle deformity with supinated feet (Fig. 1). 
Magnetic resonance imaging revealed bone resorption of the 
talus, calcaneus, cuneiform, and navicular bones, accompanied 
with damaged soft tissues and fluids in the tibiotalar joint (Fig. 
2). In addition to the above, the imaging showed non-union on 
the grounds of a preceding bimalleolar fracture that was 
addressed conservatively. Operative treatment was proposed 6 
months ago due to a low-energy ankle fracture, but the patient 
denied surgery and was treated conservatively with a restraint 
orthotic walker.

In close cooperation with the attending 
nephrologist and the diabetologist at our center, 
further investigations were ordered. Laboratory 
reports were a leucocyte count of 18,000/μL, an 
erythrocyte sedimentation rate of 84 mm/h, a C-
reactive protein of 98 mg/L, and a hemoglobin 
A1c (HbA1c) of 10.5, indicating poor control of 
her glucose levels. The pressure ulcer underwent 
an initial debridement, in which all non-viable 
and infected tissues were resected and washed 
repeatedly with large quantities of saline 
solution. Deep cultures were taken and sent for 
culture and sensitivity tests. After the initial 
debridement, broad-spectrum antibiotics were 
initiated and then adjusted for more specific 
coverage as culture samples became available, 
indicating a Staphylococcus aureus infection. 
Unfortunately, after 2 months, it was evident that 
conservative treatment had failed to alleviate the 

clinical symptoms. Over the next few days, she developed 
increasing purulent drainage from a remarkably big ulcer 
measuring 2.5 cm × 4.8 cm, as well as erythema, swelling, and 
other signs of infection, which were tracking up the malleolus 
(Fig. 3). Following thorough discussions on treatment 
modalities with the patient, it was decided on surgical 
intervention. An amputation was originally recommended, and 
the patient underwent a below-knee amputation.
After the procedure, the patient came weekly for a routine follow-
up along the 1st month post-operatively. Every follow-up 
appointment included thorough wound care and a clinical and 
radiographical evaluation. Six-week post-operatively, a 
p ro s t h e t i c  l i m b  d e v i c e  w a s  p l ac e d .  T h re e  m o n t h s 
postoperatively, the patient achieved functionality, autonomy, 

and social interaction for her age.

Discussion
Charcot arthropathy is a chronic, 
progressive disease affecting the bones, 
joints, and soft tissues, most commonly 
occurring in the foot and ankle as a 
result of diabetic peripheral neuropathy 
[1]. Furthermore, trauma is shown to 
play a major role in the pathway of 
Charcot deformity in diabetic patients 
[3]. The actual prevalence of Charcot 
arthropathy is unknown due to the fact 
that the true cause is not discovered 
until later [4]. However, several 
p o p u l at i o n - b a s e d  s t u d i e s  h av e 
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Figure 1: Patient with diabetic foot. An atypical deformity of the foot with gross 
disorganization of medial malleolus, collapse of the talus and tibiotalar dislocation 
resulting an “Z” deformity in the course of Charcot arthropathy.

Figure 2: Sagittal (A) and coronal (B) T2 magnetic resonance imaging show bone resorption of the talus, 
heel, cuneiform and navicular bone accompanying with edema of the bone marrow of distal tibia, edema of 
the adjacent soft tissues, and fluid in tibiotalar joint.
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reported an estimated prevalence, which varies between 0.3 and 
13% in patients with DM [4-6]. This frequency seems to increase 
when diabetes is complicated by peripheral neuropathy. 

O’Loughlin et al. reported a prevalence of 0.3% in an 
observational retrospective study, while the majority of patients 
were male (68%) and had Type II DM (73%) [6]. A 
retrospective study in the endocrinology department of a South 
Indian tertiary hospital analyzed the clinical and radiological 
data of 1475 patients with Type 2 DM and showed that 144 
(9.8%) patients had Charcot arthropathy [7]. Similarly, Fauzi et 
al. reported an increased incidence of Charcot arthropathy in 
patients who have a history of foot problems, with the most 
common anatomical site of deformity in the midfoot (45.8%), 
followed by ankle joints (22.9%) and multiple sites (16.7%) [8].
Charcot arthropathy is a main complication of DM, and despite 
the considerable progress in diabetes treatment, the long-term 
consequences of this disease still increase mortality, morbidity, 
and lower quality of life [2, 8]. The theories regarding the 
pathophysiology state that gross bony disorganization is based 
on the loss of pain sensation combined with repetitive 
microtrauma (neurotraumatic theory), while joint destruction 
is secondary to an autonomic dysfunction with arteriovenous 
shunting and increased arterial perfusion, leading to bone 
resorption and weakening (neurovascular theory) [9]. 
Furthermore, some other factors have been correlated with the 
pathogenesis of Charcot arthropathy. Studies have suggested 
that polymorphisms in the osteoprotegerin gene (OPG) and in 
the receptor activator of nuclear factor-κB ligand (RANKL) are 
also predisposing factors for Charcot arthropathy by an 
increasing ratio of RANKL/OPG in the blood serum, resulting 
in increased bone resorption due to RANKL -induced 
osteoclastogenesis [10, 11]. Furthermore, Charcot arthropathy 
is characterized by an excessive local inflammatory response 
linked to a possible neuropathic dysregulation of the 
inflammatory reflex and a continual production of pro-
inflammatory cytokines such as interleukin-1 and tumor 
necrosis factor alpha, which can further promote the expression 
of RANKL [11, 12]. This activity can affect the balanced process 
of bone remodeling and lead to osteolysis and bone breakdown 
(Table 1) [12].
In clinical practice, Charcot arthropathy can be classified into the 
acute and chronic phases [4]. In the acute active phase, patients 
generally present with a painless swelling of the foot and ankle, 
usually warm, which is warmer than the contralateral side, and 
with erythema, which is sometimes confused with an active 
infection. In the chronic inactive phase, signs of inflammation 
gradually recede and disappear, while deformities may develop, 
such as collapse of the longitudinal arch with rocker bottom 
deformity and a prominent medial aspect of the midfoot [2, 4].
Early recognition and diagnosis, which are essential for an early 
off-loading treatment, are fundamental prerequisites to achieve 
the best outcomes and reduce the possibility of recurrence of the 

Figure 3: The clinical picture of the foot with pressure ulcer after 2 
months of failed surgical debridement.

Figure 4: A treatment algorithm for Charcot arthropathy. ORIF: 
Open reduction and internal fixation; Ex.Fix.: External fixation.
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disease [6, 13]. The effectiveness of the treatment is maximized 
when it begins as early as possible [13]. A total contact cast 
continues to be the first-line treatment for Charcot without 
fracture to avoid the formation of pressure ulcers and changes in 
bone [14]. As bone marrow edema is self-limiting, off-loading of 
the affected region can be continued until a significant decrease 
in bone marrow edema is observed in magnetic resonance 
imaging (MRI); then the cast can be discontinued and an 
orthopedic shoe can be adapted [13].
Nevertheless, the management of an ankle fracture in a patient 
with complicated DM can be more complex. As stated before, 
trauma is shown to be a valid predictor of Charcot onset when 
DM is pre-existing. Thus, the high suspicion index is the first-line 
tool for the clinician when evaluating a diabetic patient with an 
acute ankle injury. It is shown in recent studies [3, 15, 16] that 
very rigid fixation of an ankle fracture or even primary 
arthrodesis is linked to better outcomes regarding Charcot onset, 
union rates, infection risk, earlier mobilization, and prevention of 
amputation. On the contrary, conservative treatment of foot and 
ankle fractures is associated with complication rates that vary 
from 75% to 100% in the literature [15, 16], with malunion or 
non-union being the most likely. In addition, amputation rates 
specifically can be considerably higher in conservatively treated 
patients [15].
Casting therapy and off-loading of the affected limp cannot 
address the subsequent bone destruction due to osteolysis [17]. 
Additional to these, the medical management of Charcot 
arthropathy includes treatment with bisphosphonates (BPs), 
calcitonin, and Vitamin D supplementation [18, 19]. Studies 
have shown increased levels of bone resorptive markers in 
patients with acute Charcot arthropathy. These findings guided 
clinicians to use BPs and calcitonin along with off-loading and 
immobilization in the acute phase [6, 17]. Nowadays, anti-
resorptive agents like BPs have been used in different studies and 
have been shown to be effective by reducing bone turnover 
markers and skin temperature [20, 21]. However, they have not 
been shown to shorten the immobilization time [22] or reduce 
the deformity and ulceration [6]. For patients with Charcot 
arthropathy and DM, gastroparesis and vascular complications, 
including hypertension and coronary artery disease, are possible 
to be expected within years of the disease. The adverse effects 
and contra-indications of BPs should be kept in mind when 
treating such patients in the acute phase of the disease [17]. 
Similarly, the use of calcitonin and Vitamin D has been reported 
as adjunct treatments to conventional therapy [18, 19]. 
Calcitonin inhibits bone resorption by its direct action on the 
osteoclast receptors and seems to prevent the progression of 
acute Charcot arthropathy [17]. Furthermore, a positive 
analgesic effect has been reported through central and peripheral 
mechanisms [23].

Despite these non-operative first-line treatment modalities, 
deformities, ulceration, infection, and amputation are possible, 
and sometimes they cannot be avoided for chronic cases [22, 
24]. The ulcers may develop at sites exposed to repetitive high 
pressures and in anatomical regions of residual deformities [24]. 
First-line treatment with off-loading and cast immobilization can 
prevent the formation or allow the healing of ulcers and changes 
in bones [14]. However, surgical treatment with simply removal 
of the bony prominence may be required when conservative 
treatment fails [19]. It is obvious that the prevention of 
ulceration is crucial to reduce the risk of subsequent amputation 
[6] and achieve the preservation of quality of life [14].
Since the early stages of Charcot may be indistinguishable from 
other pathologies characterized by erythema, swelling, and 
elevated skin temperature (more than 2°C compared to the non-
affected limb), similar to the clinical presentation of cellulitis, 
deep venous thrombosis, and osteomyelitis, a weekly assessment 
of the limb is required [15, 25]. Regular appreciation of the soft-
tissue condition, vascular capacity, and radiological assessment 
of the bony structures and joints are the keystones of the follow-
up. Clinically, it is also important to diagnose or exclude infection 
[24]. Conventionally, the diagnosis of infectious diseases relies 
on serologic assays and cultures [26], and it is usually easy to rule 
out when there is no active or history of foot ulceration [24]. 
According to previous studies, risk factors for infection and 
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Mechanical factors

· Repetitive microtrauma

· Changes of bony architecture post-operative

· Gait alterations

Neurovascular factors

· Autonomic dysfunction (increased blood flow)

· Loss of protective sensation

Molecular/Genetics factors

· Inflammatory cytokines (IL-1, TNF-a)

· Polymorphisms in osteoprotegerin gene

· Polymorphisms in receptor activator of nuclear factor-?B ligand

IL-1: Interleukin-1, TNF-a: Tumor necrosis factor -alpha

Table 1: Mechanisms and pathophysiological factors 
contributing to Charcot arthropathy.
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osteomyelitis include ulceration, peripheral neuropathy, 
vascular disease, foot deformity, a history of previous 
a m p u t a t i o n s  o r  f o o t  s u r g i c a l  p r o c e d u r e s ,  a n d 
immunosuppression [8,27-29]. Infection is a serious 
complication of Charcot arthropathy and poses great and 
significant difficulties in the patient’s management [29]. In 
those cases, irrigation, debridement, and antibiotics are still the 
standard of care and are usually recommended as first-line 
treatments in the acute phase [29-31]. In addition to these, 
adequate control of blood sugar (HbA1c <7%) and 
management of any malnutrition issues, such as low albumin 
and Vitamin D levels, are also of great importance, especially 
when operative treatment is demanded. In this phase, 
immobilization can be continued until the resolution of 
symptoms. In a web-based observational study, Game et al. 
reported a median duration of immobilization of 9 months 
until complete resolution of symptoms, depending on the use 
of the off-loading device [32].
However, in some cases, the infection is extensive and cannot 
be limited, leading to osteomyelitis, which can be difficult to 
manage [32]. Bone can be infected through the hematogenous 
route, contiguous spread from nearby tissue, or due to direct 
inoculation of bone from trauma [13, 33]. The prevalence of 
osteomyelitis in the diabetic population is between 10% and 
20%, and this prevalence may be as high as 66% when clinically 
severely infected foot ulcers are present [34]. Radiographic 
findings of osteomyelitis range from osteopenia and lytic 
lesions to cortical destruction and periosteal reaction at the 
onset of the disease, while inhomogeneous osteosclerosis 
and/or sequestrum formation are characteristic of chronic 
conditions [2]. If there is no radiographic evidence of 
osteomyelitis, diagnosis can be confirmed by MRI due to its 
diagnostic accuracy, especially in the early stages of the disease 
[24].
The treatment of osteomyelitis in Charcot arthropathy is 
complex and demanding from both sides, patients and 
physicians [28]. Treatment strategies vary greatly depending 
on the stage of the disease and the presence of any comorbidity 
[33]. People with diabetes are more prone to develop 
osteomyelitis as a result of foot ulceration, which can negatively 
affect the antibiotic delivery and finally affect prognosis of the 
disease [28, 33].  Impaired healing in diabetes and 
immunocompromised populations is the result of a complex 
pathophysiological mechanism involving peripheral vascular 
disease, which contributes to a poor and slow healing rate and 
also affects the clinical course and outcomes of osteomyelitis 
[33]. The risk of complications and treatment failure seems to 
be high if diagnosis is initially missed or if the conservative 
treatment is delayed. In these cases, the overall strategy for 

surgical management may be more aggressive and extensive to 
achieve better functional outcomes and limit the possibility of 
amputation [33, 35]. However, lower extremity amputation 
seems to be a more reliable solution in 20% of diabetic patients 
with osteomyelitis [33].
All of the above lead to the need for a multidisciplinary team 
approach effectively to address all aspects of those challenging 
cases of diabetic patients with Charcot deformities either found 
solely or in combination with an ankle fracture. A close 
cooperation of the diabetologist, radiologist, and nutritionist 
with the attending orthopedic surgeon and, depending on 
other relevant comorbidities, with the vascular specialist and 
nephrologist is necessary to make patient-specific decisions 
toward the optimal outcome and prevention of devastating 
interventions such as an amputation.
Accordingly, to improve functional outcomes, physicians must 
spend more time with patients. Patient education is an 
important component of Charcot arthropathy management 
and aims to provide adequate and relevant information with the 
goal of increasing understanding of the disease [29]. It is crucial 
for the patient to understand the nature of this limb-threatening 
condition, the proposed treatment for it, and the disastrous 
consequences, including amputation, if Charcot arthropathy 
remains unrecognized or improperly managed [29, 36]. 
Compliance with strict immobilization in the first stage of the 
disease and regular follow-up by each attending physician may 
improve the prognosis and outcomes of Charcot arthropathy 
[28, 29].
The treatment of Charcot arthropathy is mostly conservative, 
with immobilization and off-loading in the active phase [14]. It 
is important to note that surgical treatment is considered only if 
conservative treatment has not been successful [22]. Surgery 
has generally been advised for resecting infected bone 
(osteomyelitis), removing bony prominences, or correcting 
deformities that could not be successfully accommodated with 
therapeutic footwear. In the case of unrecognized or improperly 
managed Charcot arthropathy, can have severe consequences, 
including amputation [29,36]. Developing ulcers in Charcot 
arthropathy increases the risk of major amputation [6], and 
patients with concomitant neuropathy, diabetes, and severe 
foot deformities and associated with peripheral arterial disease 
also have a major risk of ulceration and infection [8,29]. The 
risk of amputation also increases in patients previously treated 
for foot ulceration [28]. As a result, clinicians have a pivotal role 
in early recognition and prompt treatment to avoid these 
consequences. In addition, a lifelong program of patient 
education and regular foot care are required as integral aspects 
[29]. Fig. 4 shows the authors’ recommended treatment 
algorithm for the management of Charcot arthropathy.

Tsatlidou M, et al



Conclusion
This case highlights the importance of a high index of clinical 
suspicion for Charcot arthropathy and the need for early 
recognition and intervention to avoid deformity, decreased 
function of the lower extremity, and the devastating 
consequences of amputation. In addition, the proposed 
treatment algorithm provides a simple and well-organized 
protocol that can effectively guide physicians and also 

positively affect the prognosis of the treatment.

Clinical Message

The diagnosis and appropriate treatment of Charcot arthropathy are 
primarily dependent on the initial clinical presentation and 
therefore require high clinical suspicion by the attending physician 
for all patients with diabetes and neuropathy who present with 
clinical signs and symptoms.
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