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Case study

A 63-year-old male patient was diagnosed with type 2 

diabetes 15 years ago (2004). An estimated 13.8% of the Spanish 

population has diabetes [1] and it is expected that the number 

of individuals with diabetes will reach 4.4% of the world 

population by 2030. The patient presented with dyslipidemia, 

polyneuropathy and ulcers in both feet with 12 years of clinical 

course, which have required at least fi ve hospital admissions to 

treat infections since the disease was diagnosed.

The patient was diagnosed with moderate Charcot 

neuroarthropathy in 2009 (Figure 1) and 2013 (Figure 2) using 

foot X-rays, receiving no specifi c treatment for this condition. 

What we know

Charcot neuroarthropathy has been associated with up 
to 24 different diseases. The reality is that diabetes is not 
the only cause of this condition. Any disease that causes 
sensory and autonomic neuropathy can cause these types of 
joint deformities [2]. The most common factors that lead to 
amputation include lower limb infections, gangrene, diabetic 
foot ulcers, and ischemia. Patients with a history of prior 
amputation, peripheral vascular disease, and neuropathy were 
more likely to require amputation [3]. 

For 11 years, the patient has had ulcers of varying depths 
and sizes in the metatarsophalangeal region of both feet. The 
patient presented with smaller ulcers on the right foot, in the 
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hallux metatarsophalangeal joint. The patient also presented 
with ulcers on the left foot, on the fi rst and second toes, in 
the plantar metatarsophalangeal region. The ulcers had been 
treated with multiple healing products, with poor results, for 
ten years. The patient had been seen by the vascular surgeon 
to check for a moderate ischemia. The patient had not had an 
Ankle-Brachial Pressure Index (ABPI) test, but he had had a 
Doppler ultrasonography. The patient reported that, on several 
occasions, a supracondylar amputation had been suggested to 
him, but the patient rejected this on many other occasions [3]. 
Lower-extremity amputations are preceded by diabetic foot 
ulcers in up to 85% of cases. All of these data give us a notion of 
the loss in the quality of life of these patients and the economic 
impact that this condition has on the health system.

Ongoing medical treatment on admission:

• Glargine insulin: 28units at breakfast.

• Glusina insulin for hyperglycemia.

• Atorvastatin: 10mg every 24h.

• Acetylsalicylic acid: 100mg every 24h.

• Vitamin B1-B6-B12:1 every 24h.

Ongoing wound treatment on admission:

• Cleansing with regular soap.

• Honey for domestic use.

• Offl oading with felt padding.

• Hyperoxygenated Fatty Acids (HOFA).

• Examination upon admission:

Upon admission to the health center, the patient presented 
with ulcers on both feet, with larger ulcers on the left foot 
(3×4cm and 4×2cm), and relatively good metabolic control 
with a glycosylated hemoglobin value of 7.4mmol/L. The 
left extremity showed edema with signs of chronicity, since 
granular edema appears in the root of the toes. The pedal and 
tibial right foot pulses were somewhat easily felt, unlike the 
pulses of the left foot.

• Blood pressure: 140/89

• Glycosylated hemoglobin: 7.4mmol/L

• Cholesterol: 175mg/dL

• Weight: 76.8kg

• Height: 176cm

• BMI: 24 (normal weight)

• Right ABPI: 1.2cm; left ABPI: 1.3cm.

Care plan

A care plan was established following the acronym 
DOMINATE for wound treatment and improved metabolic 
control of the concomitant condition:

Debridement (D): Sharp debridement of periwound 
hyperkeratosis.

Offl oading (O): Offl oading of metatarsal heads, especially of 
the hallux, was carried out using 1cm-thick double felt padding, 
crutches, and orthopedic shoes with anterior offl oading.

Moisture (M): Cadexomer iodine (Iodosorb→) and calcium 
alginate dressings were applied for exudate control. Medications 
(M): No medication was prescribed that may hinder the healing 
process. Mental health: A relationship of trust was established 
between the patient and the nurse, so that the patient can trust 
the professional who treats him.

Infection (I): Wound culture was performed on two 
occasions due to increased exudate and lack of healing, 
revealing colonization by Staphylococcus aureus, which was 
treated with oral antibiotics given the lack of progress in 
healing. A probe-to-bone test was performed: the result was 
negative. Foot X-rays were also performed to check for possible 
osteomyelitis, which was discarded in principle (Figure 3). 

Infl ammation (I): Once we verifi ed that the arterial 
compromise was moderate, in accordance with the vascular 
surgery report, we applied, with the due precautions, low-

Figure 1: X-ray of both feet of 2009.

Figure 2: X-rays from the year of 2013.
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stretch multicomponent bandages with which the patient is 
without discomfort. 

Nutrition (N): The patient was seen at the endocrinologist’s 
offi ce. A diabetic diet was prescribed, setting a goal of a 
glycosylated hemoglobin value of 7mmol/L.

Arterial insuffi ciency (A): Pedal and tibial pulses were 
found to be normal in the right foot, but weakened in the left 
foot. An ABPI test was performed, obtaining 1.2cm in the right 
foot and 1.3cm in the left foot, the latter being indicative of 
possible arterial calcifi cation. The patient visited a surgeon, 
who requested Doppler ultrasonography, showing moderate 
arteriopathy. The left leg edema was eliminated and the patient 
showed less discomfort.

Technical advances (T): Low-stretch multicomponent 
bandages, used to reduce the edema of the left extremity, could 
be considered to belong to this section. 

Edema (E): Control of the edema using low-stretch 
multicomponent bandages and postural measures, as well as a 
lower extremity exercise plan to facilitate venous return.

Education (E): The patient was trained with respect to 
his baseline disease process, diabetes, and his current foot 
ulcer condition, as well as their causes. The patient was also 
periodically reminded of the dietary and offl oading measures 
to follow to have good control of his diabetes and his Charcot 
neuroarthropathy (Figures 3-5).

Outcome

After two months, the ulcer on the right foot was completely 
closed, but the ulcer on the left foot was not. The previously 
established plan was followed and a foot X-ray was requested. 
Subsequently, the patient visited the trauma specialist, who 
assessed the treatment of the Charcot neuroarthropathy and 
established a differential diagnosis with chronic osteomyelitis 
[4]. 

At the time of this evaluation, the patient had a 1×1cm 
plantar wound on the left foot, with abundant periwound 
hyperkeratosis, red wound bed with granulation tissue, 
thickened edges, occasionally macerated due to moderate to 
high levels of exudate. Despite wound care and the improvement 
in the underlying condition, complete closure of the ulcer was 
not achieved. The patient presented with a deformity of the 
sole of the foot, in the tarsometatarsal joint of the hallux [5], 
which was sometimes painful despite his sensory neuropathy.

The patient was informed about the X-ray results and 
was advised to rest as much as possible and to refrain from 
leaning on the left foot due to the possibility of bone fractures 
and complications greater than those already observed in the Figure 3: Right and left feet RX- AP of 2018.

Figure 4: Oblique right foot of 2018.

Figure 5: Oblique left foot of 2018.
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X-ray. The offl oading of the foot was maximized by applying 
a 1.5cm felt pad and by replacing the orthopedic shoe with 
another orthopedic shoe with more anterior offl oading. 

Research is needed

The patient has a diabetic neuropathy which had progressed 
poorly and resulted in severe Charcot neuroarthropathy. 
Bone deformities had led the patient to rest on the sole of 
the foot inadequately, which, in turn, caused non-healing 
diabetic foot ulcers, since the fundamental cause had not 
been resolved. Charcot neuroarthropathy may be scientifi cally 
explained by neurovascular causes, by which the increase 
of peripheral blood in the bones of the feet produces bone 
resorption, demineralization and osteopenia. Due to autonomic 
neuropathy, sympathetic vascular tone is lost, resulting in 
increased perfusion. The destruction of the autonomic fi bers 
results in increased blood fl ow and bone hyperemia [6]. 
Diabetic foot patients should be treated simultaneously by 
professionals from multiple disciplines: endocrinologists, 
vascular surgeons, podiatrists, trauma specialists, and nurses, 
mainly. Different specialists treating the patient individually 
(i.e. without coordination) can prevent the correct resolution 
of the problems that a patient of this type may present with. 
This, in turn, implies much higher costs for the health system 
due to the prolonged duration of the care delivered and the 
corresponding costs in human and material resources.

Having diabetic foot units and referral non-healing wounds 
units is an essential need of any health system. These units 
would provide benefi ts in economic terms and in terms of 
patients’ quality of life. The X-rays included are representative 
of the course of Charcot neuroarthropathy in a diabetic foot that 
has not been treated adequately due to the lack of a coordinated 
multidisciplinary team, thus causing harm to both the patient 
and the health system.
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