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Ab s t r ac t​
Today, diabetic foot ulcers (DFUs) are responsible for most hospitalizations compared to any other complication of diabetes. Foot ulceration is 
common and affects up to 25% of the diabetic population during their lifetime, resulting in the most common cause of hospitalizations (~30%). 
Plantar ulcers are the commonest neuropathic lesions in diabetes patients due to unrecognized trauma and chronic hyperglycemia are some 
of the known risk factors. In this review article, we assess the healing ability of DFUs if an off-loading intervention was used.
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In t r o d u c t i o n​
The foot being a complex structure is the foundation for the whole 
body.1 Diabetic foot as defined by the World Health Organization 
is, “The foot of a diabetic patient that has the potential risk 
of pathologic consequences, including infection, ulceration, 
and/or destruction of deep tissues associated with neurologic 
abnormalities, various degrees of peripheral vascular disease, 
and/or metabolic complications of diabetes in the lower limb”. 
Foot ulceration is common and affects up to 25% of the diabetic 
population during their lifetime. The off-loading intervention of 
foot ulcers with pad/cast surrounds the ulcer and provides it a 
cushion-like effect and offloads it from the body weight. Therefore, 
it becomes essential to use a cost-saving technique that can reduce 
the diabetic foot ulcer (DFU) burden on diabetes patients for a 
developing country like ours which contributes to the major global 
burden of DFUs.

Mat e r ia  l s a n d Me t h o d s​
An electronic search strategy was used to select the studies from 
different databases like PubMed, PubMed Central, Google Scholar, 
and Research Gate. A combination of the keywords epidemiology 
of DFUs, etiopathogenesis of DFUs, diabetic peripheral neuropathy, 
macro-angiopathy, and off-loading interventions was used to select 
the articles. A detailed review was done among the results from the 
extensive search and from a few of the recent articles which were 
more precise to our topic of interest.

Etiopathogenesis of Diabetic Foot Ulcer
Involuntary mechanical changes in the conformation of the bony 
architecture of the foot, peripheral neuropathy, and atherosclerotic 
peripheral arterial disease, occur in higher frequency and intensity 
in the diabetic population.2 The risk factors for DFU are as follows: 
gender (male), duration of diabetes longer than 10 years, and other 
comorbidities.3 Uncontrolled diabetes mellitus (DM) exaggerates 
the development of neuropathy and peripheral arterial disease, loss 
of sensation of the feet, and ischemia, a combination of which leads 
to foot ulcers.4 Diabetes is associated with Charcot’s arthropathy, 
which results in progressive destruction of the bones, joints, and 

soft tissues and is commonly seen in the ankle and foot. In countries 
with lower socioeconomic status barefoot walking and lack of foot 
care awareness are a few of the factors that increase the burden 
of foot disease.4

Diabetic Peripheral Neuropathy
Diabetic peripheral neuropathy (DPN) is a complication seen 
in patients with DM, also affecting 50% of patients with type 1 
diabetes. Waaijman et al. in a prospective study of risk factors for 
recurrence of the plantar diabetic ulcer in DPN patients concluded 
that the presence of a minor lesion was fairly the strongest predictor 
and use of adequate offloaded footwear was the strong protector 
against ulcer recurrence from unrecognized repetitive trauma.5

Diabetes-related Atherosclerosis
Diabetes-related atherosclerosis is present in the proximal arteries 
of the limb and manifests as iliac, femoral, and popliteal disease. 
Other risk factors are hypercholesterolemia and smoking.6 Mozes 
et al. analyzed amputated legs of diabetic patients and concluded 
that diabetic patients are more likely to develop calcification in 
tunica media causing more severe occlusive disease.7 Clinically, 
they present with intermittent claudication of the buttocks or the 
calf region.8
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Diabetic Foot Infection (DFI) and Osteomyelitis
Sixty percent of DFUs are secondarily complicated by infection 
and in two-third of the cases is responsible for major lower limb 
amputations.9 Gram-positive Staphylococcus aureus is most often 
involved in DFI complicating both neuropathic and ischemic ulcers. 
Diabetic foot osteomyelitis (DFO) is the consequence of a soft tissue 
infection that spread into the bone, involving the cortex first and 
then the marrow.10 Osteomyelitis is a common DFI seen in 10–15% 
of moderate and 50% of severe infections. Bone involvement 
is suspected in all patients with DFU, patients with secondary 
infection, chronic wounds, and recurrent ulcers.

Prevention Strategies
Prevention is the first step toward the diabetic foot. Foot ulceration 
is common and affects up to 25% of the diabetic population 
during their lifetime. Strategies aimed at preventing foot ulcers 
by surveillance on the patients with recognized risk factors are 
cost-effective and are more beneficial when patient education is 
prioritized and lifestyle modification such as cessation of smoking. A 
meta-analysis conducted by Ragnarson et al. showed that smoking 
harms the wound healing of diabetic foot individuals.11 Timely and 
effective management of DFU can reduce preventable amputations 
and its associated mortality and quality of life. The management of 
DFU with a multidisciplinary team consists of a general practitioner, 
a nurse, an educator/counselor, an orthotic specialist, a podiatrist, 
endocrinologists, dieticians, and orthopedic specialists. A strict 
glycemic control wound debridement, off-loading modalities, and 
advanced dressings are a part of DFU management.12 Advanced 
therapies like hyperbaric oxygen therapy, electrical stimulation, 
and negative pressure wound therapy, bio-engineered skin, and 
growth factors are used as adjunctive for rapid healing of DFU.13 
The forefoot is more prone to develop infections due to diabetic 
neuropathy which alters the structure of the foot leading to the 
formation of new pressure points on the toes and metatarsal heads 
which are more susceptible to mechanical trauma. Sutkowska et 
al. in their study interpreted that the forefoot is the most frequent 
region of the foot which bears the highest pressure on the sole 
especially in patients with diabetes it is the central part of the 
forefoot the 2nd and 3rd metatarsal heads.14 These ulcers are 
sometimes known as hard-to-heal ulcers which usually respond to 
advanced treatment and off-loading interventions.

Off-loading Interventions
Uncomplicated plantar ulcers usually heal within a duration of 
6–8 weeks with adequate off-loading are considered chronic 
if no clinical improvement occurs during 3 months of various 
off-loading treatments are present for hard to heal plantar DFUs 
such as total contact cast (TCC), removable contact cast (RCC), 
customized therapeutic footwear, shoe model cast (SMC), etc. In 
several studies which were analyzed TCC was found to be the most 
effective form to off-load an ulcer. However, complications such as 
infections, maceration were not significant, patient compliance, 
and cost analysis could be a major drawback. As patients with TCC 
experience difficulty in adherence to it. In this period of challenging 
economic background, the need for more cost-effective off-loading 
devices which can be used by all the classes of patients irrespective 
of their economic background for the healing of DFU should be 
made available. Faglia et al. and Piagessi et al. in their studies had 
a similar conclusion and stated that TCCs are the most expensive 
off-loading devices as the materials used in them cannot be reused 

and, it requires medical supervision and is applied by qualified 
professionals.15 Cavanagh and Bus in their study mentioned 
that casts are the best device to off-load a plantar ulcer and 
must be used as the first line of treatment. Other devices such as 
customized therapeutic footwear, accommodative dressings, or 
modified insoles are used to prevent ulcers in patients with diabetic 
neuropathy, and also as a second-line treatment in healed ulcers 
to prevent a recurrence.16

Co n c lu s i o n​
Summarizing the review, if keen surveillance was maintained on 
patients with recognized risk factors and comorbidities for the 
development of foot problems followed by a regular visit to the foot 
clinic once a trimester and adequate off-loading the foot we can 
help reduce the disease burden. We would like to recommend the 
use of off-loading dressing for up to 2 weeks or more depending 
on the size, depth, and extent of the ulcer followed by the use of 
conventional dressing with customized footwear/insoles and carries 
high value in preventing ulcer recurrence.
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