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ABSTRACT

Diabetic foot ulcers (DFUs) pose a significant global health concern, stemming from diverse causes such as poorly controlled diabetes, neuropathy,
vascular disease, and inadequate foot care. These ulcers, common in individuals with prolonged and poorly managed diabetes, increase the risk of
complications, including osteomyelitis and lower extremity amputation. Among the 537 million people with diabetes worldwide, DFUs represent
a substantial and burdensome complication. Complications such as neuropathy, retinopathy, and nephropathy contribute to the chronic nature of
diabetes, with DFUs exhibiting a recurrence rate exceeding 50% within three years. Addressing factors like HbAlc control, foot injuries, and
comorbidities is crucial for mitigating the prevalence and impact of DFUs in both type 1 and type 2 diabetes
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INTRODUCTION:

The term "diabetic foot ulcer" (DFU) lacks specificity as it merely
denotes a skin break in the foot of a diabetic person who does not
promptly heal, without specifying its type. The underlying causes for
this skin break are diverse, and once the ulcer has formed, numerous
factors hinder its timely healing. Diabetic foot ulcers frequently occur
in individuals with poorly controlled diabetes mellitus, often
stemming from inadequate glycemic control, neuropathy, peripheral
vascular disease, or insufficient foot care. These ulcers commonly
develop in regions of the foot exposed to repetitive trauma and
pressure, serving as a significant risk factor for osteomyelitis of the
foot and the subsequent need for lower extremity amputation '
Diabetic foot ulcers (DFU) represent a prevalent and severe outcome
of prolonged and inadequately controlled diabetes. Among the
approximately 537 million individuals globally living with diabetes,
DFUs are a significant and burdensome complication’ The chronic
complications of diabetes differ based on the diabetes type, duration
since onset, and the level of metabolic control. Among these, the most
common are neuropathy (25%), retinopathy (32%), and nephropathy
(23%) * The recurrence rate for diabetic foot ulcers (DFUs) is
estimated to exceed 50% within three years." These complications
pose a growing public health concern and stand as primary
contributors to hospital admissions, amputations, and mortality among
individuals with diabetes * DFU arises due to inadequate control of
HbAlc levels, foot injuries, mechanical pressures, obesity,
overweight, tobacco use, prolonged duration of diabetes, and
advancing age”'' Additionally, diabetic neuropathy, vasculopathy,
ischemia, and neuropathy are recognized as contributing factors to the
development of DFUs"*'"*Foot complications are prevalent in both type
1 and type 2 diabetes, with a projected lifetime risk for patients
developing a foot ulcer reaching as high as 30%. "

Epidemiology:

The global annual occurrence of diabetic foot ulcers ranges from 9.1 to
26.1 million cases'® Approximately 15 to 25% of individuals with
diabetes mellitus are expected to experience a diabetic foot ulcer at
some point in their lives."”

Pathophysiology:

The pathophysiology of diabetic foot ulcers encompasses neuropathic,
vascular, and immune system factors, all of which are fundamentally
linked to the hyperglycemic condition associated with diabetes. ™"
Elevated blood sugar levels induce oxidative stress on nerve cells,
resulting in the development of neuropathy' Diabetic ulcer
progression typically unfolds in three stages—initially, a callus forms,
aconsequence of neuropathy.

Traditional Chinese Medicine (TCM) is characterized by its
multicomponent nature, addressing various targets and producing
multiple effects. From a TCM perspective, the approach to healing

involves restoring the balance of yin and yang, regulating the flow of
'chi' (energy), and enhancing local blood circulation. According to the
TCM system, the treatment of Diabetic Foot Ulcers (DFU) should
prioritize the improvement and regulation of qi (vital energy),
nourishment of yin (body fluids and substances), resolution of

dampness, enhancement of spleen function, and activation of stagnant
19,20
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Normalization Achieved Post-application:

In a preliminary investigation into the impact of Hongyou ointment
and Shengji powder, it was observed that refractory wounds exhibit
abnormal expression of B-catenin, along with elevated levels of c-myc
and K6. Following the administration of the mentioned formulation,
these ;@leerrant expressions were effectively downregulated to normal
levels

Potent Antibacterial Action:
While data on the specific effects of individual herbal products in the
healing of Diabetic Foot Ulcers (DFU) is limited, in vitro experiments
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indicate that extracts from Phellodendri Cortex, also known as
Huangbai, exhibit antimicrobial properties against various bacteria,
including Pseudomonas, Staphylococcus aureus (MRSA),
Pneumococcus, C. diphtheriae, Streptococcus, and others™**

Local Coverings:

Dressings play a crucial role in treating Diabetic Foot Ulcers (DFU).
Ideally, effective dressings should alleviate symptoms, shield DFU
wounds, and facilitate the healing process. A suitable wound dressing
should (i) support tissue reconstruction through thermal insulation, gas
exchange, enhanced drainage, and debris removal; (ii) demonstrate
biocompatibility, avoiding allergic or immune reactions; (iii) prevent
secondary wound infections; and (iv) allow easy removal without
causing trauma® Given the diverse nature of wounds and variations in
each stage of the healing process, no universal dressing exists that
fulfills all requirements for treating Diabetic Foot Ulcers (DFU) across
all cases. Various dressing types possess unique characteristics.

Properly selecting and applying dressings enhances the DFU healing
rate, subsequently decreasing hospitalization, shortening the healing
period, and lowering the overall cost of DFU treatment™

Decompression Mechanism:

The predominant route to Diabetic Foot Ulcers (DFUs) involves
subjecting the insensate foot to excessive mechanical pressure.
Elevated mechanical stress can induce inflammation, contribute to the
development of DFUs, and extend the healing period, thereby
elevating the risks of infection, hospitalization, and amputation. A
pivotal objective is to mitigate excessive mechanical stress through
offloading interventions, a crucial prerequisite for fostering healing
outcomes and averting ulceration.”

This procedure entails diminishing the load on afflicted foot areas by
redistributing excess pressure to alternate regions. Methods such as
bed rest, wheelchairs, gait-assisting crutches, surgical decompression,
total contact casts (TCCs), removable cast walkers (RCWs), and
offloading shoes are widely employed. Substantial evidence endorses
the preference for non-removable knee-high offloading devices,
whether TCCs or non-removable walkers, as the primary choice for
offloading interventions in healing plantar neuropathic forefoot and
midfootulcers”

CONCLUSION:

In conclusion, diabetic foot ulcers (DFUs) present a multifaceted
challenge, closely linked to inadequate glycemic control, neuropathy,
vascular complications, and other contributory factors. These ulcers,
prevalent among individuals with prolonged and poorly managed
diabetes, significantly elevate the risk of severe complications,
including osteomyelitis and lower extremity amputation. The global
prevalence of DFUs underscores the urgent need for comprehensive
management strategies that address not only the ulcer itself but also the
underlying causes and associated complications. Emphasizing
preventive measures, early intervention, and a multidisciplinary
approach involving glycemic control, foot care, and vascular health is
essential for reducing the substantial burden imposed by DFUs on
individuals with diabetes and the healthcare system.
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