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Abstract: Introduction: Diabetes mellitus is a disease with a group of metabolic
alterations that is characterized by chronic hyperglycemia, which is caused by a defect in
the secretion of insulin, to a defect in its action. Method: Retrospective, longitudinal,
observational and descriptive multicenter study in three hospitals, with descriptive
statistical results/analyzing the national and international medical literature. Results: A
total of 1,195 patients, 711 are men (59.49%), 484 women (40.5%). Age range from 16 to
79 average of 51 years. The most frequent injury is trauma, mostly Wagner 5, and the
treatment is supracondylar amputation. Discussion: The common and severe arterial
disease of the lower extremities of microvascular atherosclerotic origin of type 2 diabetes
mellitus, adding the infection and Charcot's deformity, causes the diabetic foot combo in
the lower extremities, ulcers and even amputation, which increases the disability rate
and the mortality rate of patients. Conclusions: Patients in Mexico who suffer from
"diabetic foot" are unlikely to be a priority of the public health system, since their
diagnosis and treatment are always in basic and stunted conditions. Without resources
and supplies, without a public health policy or consensus on treatment and comprehensive
rehabilitation.

Page | 372



Scholar Publishing

Keywords: Diabetes mellitus, Wagner, Amputation, Atherosclerotic, Charcot, Diabetic
foot, Ulcers.

INTRODUCTION

The words of the terms "diabetes mellitus” have an origin: "diabetes” etymologically from
the Greek language that means siphon or to go through, and the second "mellitus” that comes
from a Latin origin that is defined as sweet. [1] Diabetes mellitus is a disease with a group
of metabolic disorders characterized by chronic hyperglycemia, which is caused by a defect
in insulin secretion, a defect in insulin action, or both, with alterations in fat and protein
metabolism. [2] That it also includes a set of metabolic diseases, of different etiology,
characterized by hyperglycemia, caused by defects in the secretion and/or action of insulin.
[3] According to the American Diabetes Association, diabetes mellitus is classified into 4
broad groups: type 1 diabetes mellitus, type 2 diabetes mellitus, other specific types of
diabetes, and gestational diabetes. [4] Among the other specific types of diabetes there is
an entity very different from the others, associated with pathologies of the exocrine
pancreas, and it has been called type 3c diabetes, which can be caused by three forms:

1. Complete absence of congenital or acquired islets
2. Absence of partially acquired functional islets
3. Paraneoplastic

The endocrine and exocrine pancreas share the same organ and interact with each
other, so the focus of the study, treatment and follow-up should be in a multidisciplinary
setting. [4, 5, 6]

The tenth edition of the International Diabetes Federation (IDF) Diabetes Atlas
estimates that, in 2021, 537 million people were living with diabetes worldwide. Overall,
the global prevalence of diabetes is estimated to exceed 10%. Among income groups, the
highest prevalence was observed in middle-income countries. A few 536.6 million people is
projected, increasing to 12.2% to 783.2 million in 2045. [6, 7]

Por otro lado, la diabetes mellitus gestacional se reconoce cada vez mas no solo por
sus complicaciones obstétricas inmediatas, sino también por sus consecuencias metabolicas
a largo plazo tanto en la madre como en su descendencia. a disfuncion de las células B
pancreaticas y la desregulacion placentaria. Sin embargo, la evidencia emergente destaca
el higado materno como un nucleo metabolico central durante el embarazo, coordinando
las adaptaciones de glucosa, lipidos y hormonas esenciales para el desarrollo fetal. [7]

In Mexico, type 2 diabetes mellitus is reported to have a prevalence of 18.3% and an
average mortality rate of 11.95 per 100 thousand inhabitants in 2022, making it estimated
to be the second cause of death and is listed as the first cause of disability in the country.
[8] Diabetes mellitus can trigger chronic complications that fall into two groups: large vessel
and microvascular. The former, for example, atherosclerosis and cardiovascular diseases.
The latter occurs due to damage to small blood vessels or neurofibrils such as nephropathy,
angiopathy, retinopathy and diabetic neuropathy respectively. [9, 10] Diabetes mellitus,
the ninth leading cause of death worldwide, is characterized by relative or absolute insulin
deficiency, leading to increased production of advanced glycosylation end products. This
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increases oxidative and nitrosative stress, which often leads to various macrovascular and
microvascular complications, angiopathy and neuropathy. [11]

Diabetic vascular complications share several pathological mechanisms, and
oxidative stress is one of them. Diabetes caused alterations in serological redox
homeostasis, especially by decreasing enzyme activity and total antioxidant response, while
increasing the levels of markers of oxidative damage and oxidative stress index, increasing
the levels of advanced glycation end products, as well as altering carbohydrate and lipid
metabolism, with oxidative damage evidence evidenced by the advanced oxidation protein
products and malondialdehyde in the serum. [12] Trabecular bone index and brachial-ankle
pulse wave velocity are established indicators of bone microstructure and arterial stiffness.
However, in the context of type 2 diabetes, these are factors that influence the
deterioration of bone microarchitecture and bone mineral density. [13] Chronic limb-
threatening ischemia is an advanced stage of peripheral artery disease, affecting 11% of this
population. Critical limb ischemia is the most advanced stage of peripheral artery disease
and manifests as ischemic pain at rest, ulcerations that do not heal, and/or gangrene with
objectively demonstrated occlusive arterial disease. [14, 15, 16]

The diabetic foot sufferer is a major cause of disability in diabetes and represents a
serious consequence of poor glycemic control, driven primarily by peripheral arterial
obstruction, neuropathic damage, and compromised tissue perfusion. [17, 18]
Approximately 25,000 major amputations are performed annually in Germany, of which
approximately 70% involve patients with diabetes mellitus. [19] A retrospective cohort study
used data from the National Health Insurance Service database of Korea that tracked
2,580,585 diabetic patients between 2009 and 2012 with surveillance through 2019 using
claims and mortality data to identify incident lower limb amputation; and a clear
socioeconomic gradient in limb preservation in diabetic patients. [20] People with lower
incomes often face barriers to preventive care, including limited transportation options,
inability to take time off work, and lack of health insurance or high out-of-pocket costs.
[21]

OBJECTIVE

To describe the experience of the surgery service that was presented in the public hospitals
of the Ministry of Health and the Mexican Institute of Social Security in Mexico City; in all
patients with the confirmed diagnosis of "diabetic foot" with a statistical, deductive,
critical, logical and impartial analysis.

METHOD

This is a multicenter study with a retrospective, longitudinal, observational and descriptive
design of the Surgery Service of research in three second and third level health care hospitals
in Mexico City:

1. "Dr. Rubén Lenero" General Hospital of the Ministry of Health. Mexico City. Country:
Mexico. 2nd Level of medical care.

2. Specialty Hospital of Mexico City "Dr. Belisario Dominguez" of the Ministry of Health.
Mexico City. Country: Mexico. 3rd Level of medical care.
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3. High Specialty Medical Unit Hospital National Medical Center for Infectious Diseases.
"Dr. Daniel Méndez Hernandez” from the Mexican Social Security Institute. Mexico
City. Country: Mexico. 3rd Level.

In a study period that spanned from December 2015 to December 2025, with the
urgency/priority surgical indication in patients with diabetes mellitus who required minor
amputation, major amputation, drainage and surgical washing of the limb, application of
vacuume-assisted closure therapy (VAC). Patients with acute/chronic vascular etiologies and
traumatic, poison, infectious in non-diabetics, immunological or orphan diseases were
excluded.

Age, sex, initial causal factor, classification, ASA risk, surgical treatment lines, their
combination, number of reinterventions, management in intensive care, anesthesia applied,
the time of deferral to emergency surgery, surgical hemorrhage, surgical time, days of
hospital stay, antibiotic therapy, cultures, morbidity, mortality, and finally specific
observations were determined. This study and the presentation of the results were carried
out using descriptive biostatistics procedures.

In addition, an analysis of the research of the national and international medical
literature on what is described in the research topic of this article is carried out. The authors
share their experience in the management of the disease wrongly called "diabetic foot",
with the systematization of refined, adapted or modified surgical techniques, depending on
the case, which converge in the expertise and evolution of the patients in this study.

RESULTS

Records with descriptions of surgical techniques were reviewed with a total of 1,195
patients, of which 711 were men (59.49 %) and 484 women (40.5 %). With an age range of
16 years to 79 years, with an average of 51 years and a bimodal value of 24 and 62 years.
The causal or etiological factors were intentionally investigated, yielding the following
results in Table 1. Where it is expressed as the 1st cause, direct trauma to extremity, foot
in the toes in the majority in 58%, plantar region 29% and in the back 11% the rest in the
lower third leg 1.5% and middle 05%.

Table 1: Causal in Patients who Presented "Diabetic Foot" that Justified an Emergency
Surgical Indication. Expressed in Number/Percentage.

Etiology/Cause of Diabetic Foot Onset | Number/%
Direct Trauma 471/39.41
Reactive Hyperkeratosis 84/07.03
Unknown 357/29.87
Trauma Imperceptible 169/14.14
Harmful Wildlife 78/06.53
Onychocryptosis 16/1.034
Bite Wound 20/01.67
Total Number Of Patients 1195/100
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Direct trauma to the limb is the most frequent causal factor, occupying the first,
with a percentage of 38.41%, in a second place it is unknown since it is referenced with 357
patients in the study group reaching 29.87%, the third site highlights the so-called
imperceptible trauma where it is documented as the patient's perception of a trauma,
however, it does not determine the precise moment, the mechanism or the factor that
caused it, its incidence is high representing up to 14.14%; the rest of the causal factors,
although with less influence, are less than 10%, highlighting reactive hyperkeratosis.

Currently there are multiple classifications for "diabetic foot" patients to determine
the prognosis/treatment/treatment/treatment, together with a unique interpretative
meaning in the surgical field, which is first described in 1976 by Meggitt but was popularized
by Wagner in 1981. This system consists of the use of 6 categories or degrees. [22, 23] In
this study, patients with "diabetic foot" who required surgical therapy were classified as
shown in Table 2. It is evident that the management of surgery will only be involved from
grade Il to V. Requiring medications, supportive measures, metabolic control,
hospitalization, operating room, dressings and strict follow-up in the outpatient clinic.

Table 2: Meggitt-Wagner Classification of Patients with "Diabetic Foot" in Number and

Percentage
Grade Number | %
2 37 3.09
3 174 14.56
4 81 6.77
5 903 75.56
Bilateral | 18 1.50
Total 1195 100

In first place, a Wagner 5 stands out, reaching up to 76% of the total of the study
group since they have extensive affection and systemic effects: completing a total of 903
patients. In second place is Wagner's grade 3 already with bone involvement with several
174 patients representing 14.56%. In third place is grade 4 with 81 cases representing 6.77%.
Wagner 2 is reported only in 37 cases representing 3%, and in some patients the condition
is so severe that it is bilateral or when there is a greater involvement or more extension of
tissues or joints such as the coxofemoral, pelvis and dorsal cutaneous/muscular region. They
were excluded from this study, but a total of 39 patients were quantified.

The Meggitt-Wagner classification is attached.[24]

e Grade 0: There are no ulcers, but the foot has deformities or structural changes such
as the presence of calluses or areas of pressure.

e Grade 1: Superficial ulcer that affects only the skin, without compromising the
deeper tissues.

e Grade 2: A deep ulcer that affects subcutaneous tissues, including tendons, muscles,
or bones, but without severe infection or necrosis.
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e Grade 3: Deep ulcer and abscess formation, it is extensive, there is discharge and
bad odor

e Rank 4: Necrosis of a part of the foot, toes, heel, or sole

¢ Rank 5: The entire foot affected, systemic effects.

Figures 1 And 2: Two Cases are Seen that Occur with a Meggitt-Wagner Grade 4.

The surgical risk that was determined in patients with diabetic foot in this study is
distributed as follows in Table 3:

Table 3: Classification of Surgical Risk for Patients with "Diabetic Foot” in Number and

Percentage
Surgical Risk | No. /%
ASA | 0
ASA I 3/0.25
ASA I 474/39.66
ASA IV 701/58.66
ASAV 17/01.42
TOTAL 1195/100

The most frequent scenario of surgical risk with patients with diabetic foot was an
IV ASA in 59%, where there is severe lack of control of diabetes mellitus, with significant
disability and which also presents data of a systemic inflammatory response syndrome,
where together they present a high surgical risk and surgical management is urgent. In
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second place, there is a surgical risk ASA Il with an incidence of 40%, this item presents a
certain disability, with metabolic uncontrol and systemic inflammatory response without
integrating the syndrome. Unfortunately, in 17 patients, the surgical risk came to be ASA'V,
where surgical management was imminent and effective, given the severity of the patient's
pathology was only mitigated with surgical intervention and both inflammatory and
metabolic stability was reached. Some surgeries were performed under local anesthesia,
and even so with the same results as with epidural and spinal anesthesia, documenting up
to 96% of cases with the latter two mentioned. Only two patients were administered
balanced general anesthesia. No patients were treated in the Intensive Care Unit.

Regarding the surgical techniques used, these varied depending on the presentation
or scenario of each patient, the level of involvement or how advanced or not the anatomical
condition/vascularization was

In some patients, family/social support and health care were considered, however,
unfortunately it was not possible to complete the information in this study. The following
table (see table 4) shows the lines of surgical management and the number of interventions
per patient. The level of amputation is determined by the patient’s vascular situation, tissue
damage, and mobility. Good wound healing requires sufficient vital tissue, so the level of
amputation often needs to be decided intraoperatively.

Table 4: Surgical Management Lines in the Diabetic Foot Expressed in Number and

Percentage

Surgical Technique Number | %
Drainage, Debridement, Fasciotomy, And Surgical Lavage | 119 9.95
Dickson Amputation 354 29.63
Amputation Typo Syme 1 0.08
Amputation Of The Leg 3 0.25
Thigh Amputations 714 59.54
Hip Exjoints 4 0.33
Total 1,195 100

Thigh amputations are the most frequent in this study group or the so-called
supracondylar (above the knee joint) with an incidence of almost 59.54%, in a second place
it is documented that the technique of amputations of the fingers (Dickson type or racket)
of one or more of them, which represent 29.63%. Thirdly, drainage of the
abscess/hematoma, debridement, fasciotomy and surgical lavage are the options for
diabetic foot, however, they are not exclusive, they can be combined with each other. In
extreme cases that are very advanced in terms of infection, the authors carried out the
disarticulation of the entire limb, after failure of the amputation of the thigh, fasciotomy
with drainage and surgical lavage. In 281 patients, or 23.51%, combined surgical techniques
were performed. It should be noted that there are more surgical amputation techniques
that are mentioned and some have fallen into disuse, due to the demanding of the technique
or the impracticality of the disease in this study: the Lisfranc amputation, the techniques
according to Chopart, Pirogoff-Spitzy and Syme. [19, 25] In this study group, a total of 77

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 378



Scholar Publishing

patients were reoperated, or 06.44%, either in a new amputation, new fasciotomies or
residual abscess drainage, remodeling of the residual stump, or remodeling of the remaining
bone.

The average deferral care time for emergency/ priority surgery ranges from 16 hours
to 216 hours, with an average of 71 hours. The reported bleeding ranges from a minimum
bleeding of less than 50 milliliters to 650 ml with an average of 150 milliliters. Surgical time
was highly variable with ranges from 14 minutes to 116 minutes with a mean of 53 minutes.
On the other hand, the days of hospital stay, discarding the days in the emergency
department, averaged 3 days with ranges from 2 days to 37 days. 367 direct cultures were
taken in the operating room with reports that were out of date at more than 7 days and not
counting the number of colonies with the microorganisms being deficient; the most frequent
microorganisms in the first place were: Staphylococcus aureus, Escherichia coli and finally
Enterococcus faecalis; therefore, in its entirety the antibiotic management was empirical
and only 3% of the patients in this study had a specific antibiotic.

Figure 3 Figure 4: Images of A 52-Year-Old Patient with Diabetic Foot in Figure 3,
Drainage, Debridement and Surgical Lavage are Performed, 5 Weeks after Management
Installed in Figure 4 there is Evidence of Granulation Tissue, Absence of Infection,
Abolition of the Inflammatory Process, No Longer Edema, and Significant Improvement
of Circulation.

Morbidity was determined at 18%, which is listed below in a decreasing manner the
conditions that patients presented in a timely manner, which are:

1. Surgical wound removal due to infectious process
2. Seroma of wound

3. Necrosis of tissues adjacent to the incision with infection
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Osteomyelitis

Difficult glycemic control of diabetes mellitus is greater than 72 hours after surgery.
Anemia

Acute acute/chronic kidney failure

Bone protrusion or dysfunctional remnant deformity

0 @ N & v

Septic shock

Mortality was reported in 2 patients. One of them presents septic shock due to
anaerobes and subsequent death and the other presents with hip disarticulation, with
secondary osteomyelitis and major depression. With a percentage that represents 0.16% in
this study alone.

DISCUSSION

Nearly half of patients with diabetes-related foot infection experienced prolonged
hospitalization. Increased wound size, surgical treatment, minor amputation, and
atherosclerotic cardiovascular disease were associated with prolonged hospitalization.
Identifying these factors can guide clinical decisions to reduce hospitalizations in resource-
limited health systems. [26] Active-phase Charcot neuroarthropathy should be considered
in any patient with a history of diabetes mellitus that presents edema, erythema, and
warmth in one of their feet, which is aggravated when walking and is an underdiagnosed
disease, with serious consequences if not detected and treated early. [27] However, when
deformities develop, with or without ulcers, the use of contact casts in the acute phase is
considered an effective strategy, as it prevents deformity and reduces the need for surgical
intervention. Once deformity is present, reconstruction surgery is more cost-effective. [28,
29] Diabetic foot infections are a common and serious complication within the spectrum of
diabetes mellitus. It is a common cause of hospital admission in patients with type 2
diabetes. Its manifestations range from neuropathy and the onset of ulcers to cellulitis and
gangrene of the foot. Sometimes, treating this complication requires amputation, which
makes diabetic infection in the foot the most frequent cause of non-traumatic amputation
in Spain. [30] Risk factors for minor amputations are unclear. This study seeks to determine
the prevalence of reamputation in diabetic foot from minor amputations and to evaluate
the factors associated with this outcome; with a prevalence of reamputation that was 48%.
Toes were the smallest amputation that required the most frequent reamputation, and the
area above the knee was the most common. [31] Severe peripheral arterial disease, male
sex, advanced age, hemodialysis, initial heel injury, and severe infection have been
proposed as poor prognostic factors. [32] In addition, manual grip strength has been
assessed with a Smedley handheld digital dynamometer, following the procedure of the
Muscle Strength/Grip Test, an independent prognostic marker of lower limb amputation at
one year in patients with diabetes. [33] The infectious process is key to correctly identifying
and treating patients with diabetic foot, the identification of infectious microorganisms is
generally done by culture, which generates bias. Recently, metagenomics has been used for
microbial identification. [34] The families with the highest frequency of occurrence by
culture were Enterobacteriaceae (29.3%) and Staphylococcaceae (28.3%) and metagenomics
Peptoniphilaceae (22.1%) and Staphylococcaceae (9.4%). Peptoniphilaceae was not
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identified in culture, although it was frequently identified by metagenomics. Methicillin-
resistant Staphylococcus aureus. [35]

On the other hand, hypoglycemia is reported to be associated with an increased risk
of various vascular diseases in patients with type 2 diabetes, a prothrombotic state, stroke,
myocardial infarction, microvascular complications, and major adverse cardiovascular
events. [36] The common and severe microvascular atherosclerotic arterial disease of lower
extremity origin of type 2 diabetes mellitus, which can lead to lower extremity ischemia,
ulcers, and even amputation, significantly increasing the disability rate and mortality rate
of patients. vascular walls thicken and lumen narrows or occludes, thus causing insufficient
blood supply to the lower extremities. [37, 38]

Once diabetic foot disease has set in, a way has been sought to classify it in a
unification of prognostic criteria or effective therapy. Four diabetic foot ulcer classifications
(Meggitt-Wagner, University of Texas, SINBAD, and Saint Elian) have been externally
validated and compared for predicting major amputation in patients with diabetes seen in
this study. [39] Most clinical scoring systems for diabetic foot were developed and validated
in high-income countries, their predictive performance might not be directly transferable
to Latin American settings. [40] Meggitt-Wagner classification of the year 1976, is a system
that is based mainly on the depth of the ulcer, partially considering ischemia. [23] The 1996
University of Texas classification is a system that incorporates three dimensions: ulcer
depth, infection, and ischemia. These combinations result in 16 possible grades with distinct
prognostic implications for limb recovery and amputation. [41] The SINBAD classification:
Developed by Ince et al. in 2008, is a modification of the system that is an acronym that
evaluates six parameters: "Site, Ischemia, Neuropathy, Bacterial Infection, Area and Depth”.
This simplified score aims at broad applicability in clinical settings and with limited
resources, comparing the outcomes of diabetic lesion treatments between different
communities. [42, 43] The Saint Elian Classification in 2010. A modification of the PEDIS
system may be considered. It includes 10 parameters/variables, encompassed in 3 domains:
anatomy, aggravating factors and tissue involvement. The variables are ischemia, infection,
neuropathy, area, depth, location of the ulcer, topographic appearance of the lesion,
number of affected areas, healing phase and existence of foot edema. The authors of this
classification argue that it allows the reclassification of lesions during their evolution, is a
useful tool for monitoring and provides a prognostic value of success or failure of healing,
which allows the adjustment of the selected treatment. [44] In addition, there are many
other classifications such as: Williams of the year 1974, McCook and others of 1979, Gibsons
and Eliopoulos of 1984, Forrest and Ganborg - Nielsen year 1984, Edmons year 1990,
Pecoraro and Reiber year 1990, Brodsky year 1992, Liverpool year 1998, the SAD
classification year 1999 described by MacFarlane, Frykberg et al.-year 2000, Simple Staging
System-SSS year 2000, Curative Health Services Wound Grade Scale 2000, Van Acker/ Peter
2002, Margolis et al. 2003, PEDIS Classification 2003, DEPA 2004, Strauss and Aksenov Wound
Score 2005, Diabetic Ulcer Severity Score - DUSS 2006, Anatomotopographic Diabetic Foot
2006, MAID 2009, Kobe 2011, Lipsky et al. 2011, IDSA/ International Working Group on the
Diabetic Foot 2012, SVS-WIfl year 2014, Tardivo year 2015, Amit Jain year 2015, Diabetic
Foot Ulcer Assessment scale - DFUAS year 2016, Diabetic Foot Risk Assessment year 2016.
[45]

Regarding the diagnosis of diabetic foot and its protocol, osteomyelitis can be started
with the basics such as the probe-to-bone test, the plain X-ray and blood biomarkers,
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including erythrocyte sedimentation rate and C-reactive protein. [46] Plain radiography is
a low-cost and widely available diagnostic tool, and its diagnostic performance is limited.
Serial radiography can improve accuracy and clinical utility. [47] Charcot's
neuroosteoarthropathy, on the other hand, is a devastating complication of peripheral
neuropathy, characterized by progressive bone and joint destruction that results in severe
foot deformity, ulceration, and a high risk of amputation. Load-bearing CT and MRI manage
to capture the true load-dependent nature of the deformity. [48, 49] Diabetic neuropathy,
due to high blood glucose levels, has four main types. You can have only one type or more
at the same time:

e Peripheral neuropathy
e Autonomic neuropathy
e Proximal neuropathy
e Mononeuropathy [50]

Skin and soft tissue infections are common clinical conditions in which
microbiological investigation is selectively indicated; so, an etiologic diagnosis, the optimal
sampling method (superficial swab vs. biopsy or deep tissue aspiration) remains
controversial. Deep tissue or aspirated tissue sampling remains the microbiological gold
standard for complex infections, while superficial swabs may be appropriate in selected
mild infections or when invasive procedures are not feasible. [51] Chronic bone and soft
tissue infections pose a diagnostic challenge, as conventional imaging techniques often show
limited sensitivity and specificity. Therefore, the diagnosis of PET/CT with Ga-Pentixafor is
compared to conventional triphasic bone scan and Tc-HMPAO-labeled leukocyte scintigraphy
in patients with suspected chronic bone and soft tissue infections of the diabetic foot.
Concluding that the first PET/CT is the most useful and the most accurate. [52] White blood
cell SPECT/CT has greater sensitivity and specificity than MRI at initial diagnosis. However,
after treatment, white blood cell SPECT/CT and MRI have equivalent performance in
determining therapeutic response. [53] On the other hand, diabetic polyneuropathy is a
common debilitating complication of diabetes mellitus, causing pain that may progress to
numbness and motor compromise; neuromuscular ultrasound determines considerable
combined specificity and sensitivity for these patients. [54] The association between blood
parameters and nutritional indices obtained from simple blood parameters and diabetic foot
amputations has been determined to have a prognostic value, significant associations in
univariate and multivariate analysis of amputation risk in patients with diabetic foot
disease. [55] Ankle-brachial index is a noninvasive vascular screening test for identifying
large-vessel peripheral artery disease and can be measured, where Doppler has been
routinely used by foot surgeons as it produced a sensitivity of 75.5% and a specificity of
63.3%. [56] Peripheral vascular disease is a major cause of complications in diabetic foot,
resulting in delayed wound healing, ulceration, and amputation. Identification of superficial
tibial vessel disease, with operator skill and patient factors such as obesity or arterial
calcification with reference standard variability. Ultrasound, in particular duplex Doppler,
is of high diagnostic utility, providing an inexpensive and non-invasive option for digital
subtraction angiography, although it is necessary to standardize the protocols. [57]

The manifestations of the patient suffering from diabetic foot are often accompanied
by cardinal manifestations of inflammation such as erythema, heat, swelling and tenderness
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or serious/hematic/purulent material in an ulcer, with evidence of gangrene or dry necrosis.
However, these local signs of infection may not be evident in all cases, and infections do
not manifest heat and erythema in the framework of severe ischemia. [58] In addition,
diabetics with sensory neuropathy may have decreased sensation in the affected area and
therefore may not complain of tenderness or, failing that, realize that there is an infection.
In such cases, the infection can progress and affect deeper tissues before the patient seeks
medical attention. [58, 59]

Regarding the treatment of patients with diabetic  foot, a
comprehensive/multidisciplinary approach should be considered, from metabolic control,
antibiotic management, surgical criteria, a rehabilitation process and, in the extreme,
prevention strategies. The goal of treatment for diabetic foot is to achieve tissue healing
while maintaining adequate function and weight bearing for ambulation. Antibiotic
treatment of the infection in conjunction with debridement or amputation of the tissue and
discharge of foot pressure until healing is achieved, are essential therapeutic principles:
where "time is tissue” is applied to the infection that defines the "diabetic foot attack". [60,
61]

Infection by multidrug-resistant microorganisms is a major threat for the treatment
of this type of pathology, a history of exposure to antibiotics, a history of hospitalization
within a year, hypertension and osteomyelitis in combination, are the risk factors of these
patients, the complexity increases to eliminate the infection in the affected foot. [62]
Another factor that adds to this very characteristic disease is that diabetic wounds represent
a critical challenge due to the deterioration of healing processes driven by chronic
inflammation, infection, biomechanical deficiencies, and poor blood circulation.

Negative pressure therapy and silver dressings support chronic wound repair,
benefiting from their combined efficacy in diabetic foot ulcers, offering potential
advantages in reducing the inflammatory response and promoting healing [63] And despite
advances in wound dressings and negative pressure therapy, Current treatments often do
not provide sufficient mechanical support or resolve completely. A methacrylicated photo-
reticulable chitosan quaternary ammonium salt derivative was developed that accelerates
gelling and improves structural integrity. Ultraviolet-initiated copolymerization with gelatin
methacrylate and type | collagen is then used to fabricate a ternary compound hydrogel that
encapsulates fibroblast growth factor 21. Managing to accelerate wound closure by
mitigating inflammation and promoting epithelialization and angiogenesis. [64] Currently,
there are several 2D nanomaterials, MXenes are particularly promising due to their
combination of high electrical conductivity, a wide accessible surface, intrinsic
hydrophilicity and adjustable surface chemistry: facilitating the immobilization of
biomolecules with an efficient electrochemical response and a high loading capacity of drugs
or biomarkers. [65] Hydrogels and microneedle patches promote healing of diabetic wounds
by reducing local glucose levels, providing oxygen supply, and generating mild hyperthermia
to stimulate tissue regeneration by enhancing angiogenesis and macrophage polarization,
thereby accelerating healing processes. [66]

Surgery is the mainstay of the treatment of patients with diabetic foot, with the
conventional/common surgical techniques described above, this leaves room for a new
range of options to study or propose. The example is: the minimally invasive floating
metatarsal osteotomy that has been proposed as a surgical strategy to address diabetic,
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recurrent or persistent foot ulcers by correcting the underlying biomechanical deformities
with a 98% cure rate; and low recurrence compared to conservative care. [67] It is well
referenced that surgical approaches such as serial debridement (to remove nonviable or
necrotic tissue) and reconstructive modalities (primary closure, skin grafts, and flaps) can
be used. Therefore, he describes a new surgical technique for the radial amputation of the
diabetic foot. The procedure allows for soft tissue reconstruction using a local flap in
combination with negative pressure therapy to close these wounds safely and effectively. a
shorter mean healing time, no major amputation or additional minor amputation of the
target limb occurred in the group treated with the new technique. [68] Holistic care for
patients with diabetic foot should be managed: 1) early holistic patient assessment, 2)
centralized coordination through a multidisciplinary team for personalized care plans, 3)
thorough surgical debridement, 4) prudent use of advanced complementary therapies, and
5) rigorous post-discharge follow-up and patient education to prevent recurrence. [69]

A determining factor is chronic ischemia, which is highly threatened, and is an
important cause of non-healing wounds and lower extremity amputation, despite advances
in endovascular therapy, where direct revascularization of a specific angiosome improves
outcomes compared to indirect approaches, especially in patients with multilevel disease
and variable collateral circulation. The recently proposed "woundosome" raises the question
of whether an individualized, perfusion-oriented strategy could further optimize healing.
[70] Following its use in ischemic diseases of the lower extremities, transverse tibial bone
transport was applied in patients with diabetic foot to facilitate neovascularization in
ischemic extremities or whole-body lesions, improves perfusion, and thus improves
microcirculation with lumen diameters less than 10 um. Its efficacy is associated with
tension osteogenesis at the surgical site and supportive collateral vascularization. [71]

Moreover, the physical and biological effects of hyperbaric oxygen therapy for use
in chronic wound healing: correcting tissue hypoxia, it stimulates angiogenesis and collagen
synthesis, reduces environmental edema and has anti-inflammatory and antimicrobial
effects. [72] By stimulating the growth of granulation tissue, it rapidly heals ulcers, reduces
treatment time, and reduces amputation rates in the diabetic foot patient. [73] However,
there is sufficient conflicting data where transcutaneous oximetry uniquely measures tissue
oxygen tension, differentiating patients who respond to hyperbaric therapy from those who
do not respond to hyperbaric therapy in the early stages of treatment by detecting
neoangiogenesis, providing a basis for continuing hyperbaric dosing only in those who
benefit. [74]

Human amniotic membrane extract has been investigated to improve epithelial
damage in corneal and skin lesions. However, there are still unanswered questions about its
role in the treatment of diabetic foot ulcer, where the treatment group received an SMA
product (DiAMX, Royan Stem Cell Technology, Iran) (concentration of 1 mg/ml) with the
standard treatment, topically, every 48 hours for the first week and every 72 hours
thereafter until complete closure. The results showed that the wound healing rate was 100%
in the treatment group. [75] Another published technique is that of transverse tibial
transport improving perfusion, but it requires corticectomy and fixation, using a
miniaturized, programmable motor to gradually elevate the periosteum. Skin temperature
increased by 2 °C and digital systolic pressure (digital toe pressure) increased from 22 to 50
mm Hg. The wound progressed to healing without complications. Offering a minimally
invasive and biologically controlled alternative for patients at high risk of amputation due
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to diabetic foot. [76] This other publication evaluates the efficacy of a modified tibial
transverse bone transport technique (combining bone transfer and periosteum) in the
treatment of Wagner grade 3 to 4 diabetic foot. It may support microvascular regeneration,
improve foot temperature, relieve pain, and promote ulcer healing, demonstrating
favorable clinical results and a low incidence of complications in patients with severe
diabetic foot. [77]

Research is underway that the clinical relevance of proteolytic enzymes has been
further strengthened in the context of chronic wounds, including diabetic foot ulcers, which
remain a significant health burden worldwide. Compared to enzymes derived from plants or
animals, microbial proteases are particularly attractive due to their scalability, tunable
properties, and the feasibility of adapting them for use in complex substrates and
physiological conditions; Both enzymes collagenase and keratinase altered the biofilms of
diabetic foot pathogens and increased antibiotic activity, highlighting their potential as
adjuncts in wound care. [78] Chronic wounds or diabetic foot ulcers with difficulty healing
caused by chronic inflammation, poor angiogenesis, and extracellular matrix abnormalities,
where the use of cyclic peptide-loaded hydrogels demonstrates improved biological activity,
significant reductions in healing times, and higher percentages of wound closure. [79] On
the other hand, diabetic foot ulcers in the heel are a particularly severe form, characterized
by prolonged healing times and a significantly elevated risk of major amputation, where the
antibiotic bone cement has established itself as a promising therapy facilitating infection
control and shortening hospitalization. [80] Another line of research is the clinical
effectiveness of platelet-rich fibrin in the treatment of chronic wounds, improving
microvascular blood flow and stimulating local angiogenesis in patients with diabetic foot,
ultimately leading to improved quality of life and clinical outcomes with shorter healing
durations and a lower recurrence rate. [81]

Diabetic foot ulcers complicated by multidrug-resistant bacterial infection represent
a significant clinical challenge that requires innovative therapeutic strategies. Conventional
antimicrobial treatments often fail due to their limited tissue penetration, antibiotic
resistance, a luminogen-induced emission induced by sensitive near-infrared light
aggregation with high photothermal conversion efficiency, excellent photostability, and
favorable biocompatibility. This system offers a non-invasive, biocompatible, and high-
penetration antibacterial strategy for the treatment of chronic multidrug-resistant
infections. [82] Something innovative is the use of cerium oxide nanoparticles (CeO:
nanoparticles), thanks to their antibacterial, anti-inflammatory and antioxidant properties,
they have become a promising treatment: reducing inflammation and stimulating tissue
regeneration by modulating macrophage polarization and promoting angiogenesis. However,
limitations such as low biocompatibility, aggregation, and dose-dependent toxicity make
clinical application difficult. [83]

Finally, multidisciplinary collaboration and appropriate medical and surgical
management, including the prudent use of antibiotics and specific vascular or orthopedic
procedures. And at the same time, aim not only to preserve the limb, but also to improve
quality of life and functional recovery. Therefore, health systems must actively invest in
structured foot assessment, patient education, and comprehensive team care to reduce the
burden of amputation and its long-term complications. [84] Or, in another perspective,
Endocrinology, synthesizes the latest evidence and expert perspectives to provide
recommendations based on physical activity and exercise therapy in adults with type 2
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diabetes. And address specific subgroups of patients with type 2 diabetes, such as older
people, people with obesity, cardiovascular disease, hypertension, kidney disease, liver
disease associated with metabolic dysfunction, and/or diabetic foot, as well as their high-
risk populations. [85]

OBSERVATIONS

1. In Mexico, a reliable epidemiological/statistical database of patients with type 1 or
type 2 diabetes mellitus who suffer from the so-called "diabetic foot" was not found:
in terms of their diagnosis, treatment, cure, palliation, rehabilitation, use and
adaptation of prostheses, as well as their types, incidence, prevalence, morbidity
and mortality; unfortunately, it is completely unknown.

2. The patient with "diabetic foot" always has these 5 conditioning factors or
characteristics

e Ischemia (venous/arterial)
¢ Infection

o Disfiguring arthropathy

¢ Neuropathy

o Atrophy/Weakness/Deformity/Of all tissues (skin, muscle, bone)

Figure 5: A 63-Year-Old Male with Diabetic Foot Postoperative from Minor Amputation
of the Fifth, Fourth and Third Toes with Granulation Tissue Without Evidence of
Infection, without Edema, with Severe Foot Deformity. Ochre Skin and Atrophy Due to
Mixed Vascular Insufficiency.
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3. Patients with diabetic foot have chronic bacterial infections, cytolysis of all tissues
and are the only human beings in the medical field who present clinical
manifestations of infection by microorganisms by anaerobes, not triggering a
scientific explanation to date.

4. There is a big question, and it is because there is an entity as complex as a disease
wrongly called "diabetic foot", but there is no case of "diabetic hand".

5. In the clinical, diagnostic and therapeutic medical evaluation of the patient with
"diabetic foot", the functionality and/or load bearing of the limb is not taken into
consideration.

6. Currently in Mexico, there is no paradigm of diagnosis/treatment/rehabilitation and
integration of the patient who suffers from “diabetic foot", there is no
multidisciplinary management, there is no cooperation of the competent specialties,
delegating or even abandoning patients to the General Surgery service, with the
exclusivity of being the responsibility of this complex entity.

Debatable because:

o Plastic and Reconstructive Surgery is the specialty responsible for the
management of soft tissue infection, as well as performing autologous or external
reconstructions, with repair/construction of nerves and grafts according to the
conditions. A scenario that does not happen in this country.

e Traumatology and Orthopedics is the specialty responsible for performing
scheduled, priority or emergency amputations, with the competence of a better
preservation of ligaments, joints and bone that project a better function and
load for an adequate rehabilitation of the patient. A scenario that does not
happen in this country.

¢ Internal Medicine is the specialty in charge of achieving adequate control of the
patient in the metabolic, nutritional, and infectious fields with preventive
guidelines that are manifested in a quality of life and better life expectancy of
the patient. This is the case with diabetic foot, the failure of health policies and
therefore of this specialty. In Mexico, the care of the diabetic patient has always
been delegated to the specialty of Family Medicine or the General Practitioner
and, ironically, even to the support service such as the Emergency Department.

¢ Endocrinology is the specialty in charge of the metabolic control of individuals
with diabetes mellitus with the aim of optimizing and achieving self-control of
diabetes mellitus. A scenario that does not exist in Mexico.

¢ Dermatology is the specialty responsible for the care and prevention of the skin,
which, in the author’s experience, has never been involved in this country for
this purpose.

e Angiology or Vascular Surgery is the specialty responsible for
evaluating/diagnosing/treating the vascular diseases of patients with "diabetic
foot", a situation that has never really happened in Mexico.

¢ Rehabilitation is the specialty whose objective is to maximize autonomy and
reduce disability, whether temporary or permanent. In Mexico it is saturated in
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patient care with an extreme deferral due to the exorbitant number of cases
with a stunted, deficient and even depressing quality, with very marginal to bad
results due to their timelessness.

7. In Mexico, correct, ethical and comprehensive management is not carried out, since
in addition to everything previously expressed, the following must be carried out:

e A successful rehabilitation

e The correct applicability of prostheses and the return to functionality.
e Psychological/psychiatric support

o Long-term follow-up of the patient, recurrence or recurrence.

8. It has been detected that the most affected social stratum is the least resourced and
affects the male gender the most.

CONCLUSIONS

Patients in Mexico who suffer from "diabetic foot" are unlikely to be a priority of the public
health system, since their diagnosis and treatment are always in basic and stunted
conditions. Without resources and supplies, without a public health policy or consensus for
comprehensive treatment and rehabilitation.

This study shows that patients with diabetic foot have medical care in very advanced stages,
when the infection and gangrene have progressed, which combined with ischemia and
neuroosteoarthropathy only leaves the option of saving life, without functional recovery and
with a null quality of life.

Conflict of Interest

The authors stated that they had no potential conflicts of interest regarding the research,
authorship, and/or publication of this article.

REFERENCES

1. Amit Sapra; Priyanka Bhandari. Diabetes. Treasure Island (FL): StatPearls Publishing; 2025 Jan.

2. Gerard E, Bugday D, Calafiore M, Baran J, Gautier S, Henry H, Decaudin B, Lemaitre M, Baclet
N, Quindroit P, Vambergue A, Beuscart JB. Development of explicit definitions of potentially
inappropriate prescriptions for antidiabetic drugs in people with type 2 diabetes: A Delphi
survey and consensus meeting. PLoS One. 2025 Oct 22;20(10):e0334836. doi:
10.1371/journal.pone.0334836.Jouriani FH, Torfeh M, Rezaie N, Ashrafian F, Aghamohammad S,
Rohani M. Gut-liver axis: unveiling the potency of native probiotics and paraprobiotics in
modulating inflammation via affecting autophagy signaling pathway. 3 Biotech. 2025
Dec;15(12):415. doi: 10.1007/513205-025-04569-y.

3. Pinto KE, Berger Z. Diabetes Pancreatogénica: Interrelaciones exo-endocrinas [Pancreatogenic
Diabetes: The Exocrine-Endocrine Axis]. Rev Med Chil. 2025 Sep;153(9):646-655. Spanish. doi:
10.4067/s0034-98872025000900646.

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 388



Scholar Publishing

10.

11.

12.

13.

14.

15.

16.

17.

American Diabetes Association Professional Practice Committee. 2. Diagnosis and Classification
of Diabetes: Standards of Care in Diabetes-2025. Diabetes Care. 2025 Jan 1;48(1 Suppl 1):527-
S49. doi: 10.2337/dc25-5S002.

Ciccarelli G, Di Giuseppe G, Soldovieri L, Quero G, Nista EC, Brunetti M, Cinti F et al Beta cell
function and glucose metabolism in patients with chronic pancreatitis European Journal of
Internal Medicine. 2024; 128: 112-118. Doi: 10.1016/j.ejim.2024.06.007

Meier JJ, Breuer TG, Bonadonna RC, Tannapfel A, Uhl W, Schmidt WE, Schrader H, Menge BA.
Pancreatic diabetes manifests when the beta cell area decreases by approximately 65% in
humans. Diabetology. 2012; 55(5): 1346-54. Doi: 10.1007/s00125-012-2466-8. PMID: 22286529.

Sun H, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan BB, Stein C, Basit A, Chan
JCN, Mbanya JC, Pavkov ME, Ramachandaran A, Wild SH, James S, Herman WH, Zhang P,
Bommer C, Kuo S, Boyko EJ, Magliano DJ. IDF Diabetes Atlas: Global, regional and country-level
diabetes prevalence estimates for 2021 and projections for 2045. Diabetes Res Clin Pract. 2022
Jan;183:109119. doi: 10.1016/j.diabres.2021.109119.

Abdalla MMI, Ismail-Khan M. Liver as a metabolic sensor in gestational diabetes: Implications for
offspring’s liver and diabetes risk. World J Hepatol. 2025 Nov 27;17(11):110185. doi:
10.4254/wjh.v17.i11.110185.

Basto-Abreu A, Lopez-Olmedo N, Rojas-Martinez R, Aguilar-Salinas CA, Moreno-Banda GL,
Carnalla M, et al. Prevalencia de prediabetes y diabetes en México:Ensanut 2022. Salud Publica
Mex. 2023;65: s163-s168. DOI:10.21149/14832

Lyssenko V, Vaag A. Genetics of diabetes-associated microvascular complications. Diabetologia.
2023;66(9):1601-1613. DOI:10.1007/s00125-023-05964-x

Yang J, Liu Z. Mechanistic pathogenesis of endothelial dysfunction in diabetic nephropathy and
retinopathy. Front Endocrinol. 2022;13:816400. DOI:10.3389/fendo.2022.816400

Borymska W, Borymski S, Zych M, Dudek S, Kaczmarczyk-Zebrowska |. Diosmin or Hesperidin?
Comparison of Antioxidative Action of Two Venoactive Flavonoids in Type 1 Diabetic Rats. Int J
Mol Sci. 2025 Nov 21;26(23):11252. doi: 10.3390/ijms262311252.

Wang Y, Chen X, Xu J, Ying Q, Liang L, Wu X. Association Between Arterial Stiffness and Bone
Microarchitectural Deterioration in Type 2 Diabetes: A Cross-Sectional Study. J Diabetes. 2025
Dec;17(12):€70181. doi: 10.1111/1753-0407.70181.

Kathryn Ziegler-Graham, Ellen J. MacKenzie, Patti L. Ephraim, Thomas G. Travison, Ron
Brookmeyer, Estimating the Prevalence of Limb Loss in the United States: 2005 to 2050,
Archives of Physical Medicine and Rehabilitation,Volume 89, Issue 3, 2008, Pages 422-429.

Jihad A. Mustapha, Barry T. Katzen, Richard F. Neville, Robert A. Lookstein, Thomas Zeller,
Larry E. Miller, Michael R. Jaff, Disease Burden and Clinical Outcomes Following Initial Diagnosis
of Critical Limb Ischemia in the Medicare Population, JACC: Cardiovascular
Interventions,Volume 11, Issue 10, 2018,Pages 1011-1012, ISSN 1936-8798,
https://doi.org/10.1016/j.jcin.2017.12.012.

Ratliff CR, Rovnyak V. Retrospective descriptive study of individuals with chronic limb-
threatening ischemia (CLTI) admitted to the academic vascular surgery unit for a major lower
limb amputation. J Vasc Nurs. 2025 Dec;43(4):210-215. doi: 10.1016/j.jvn.2025.08.005.

Tayade A, Kumar S, Shrivastava A, Bhallamudi R. Effect of posture on photoplethysmography
signals from the posterior tibial artery in adults with and without type 2 diabetes. Sci Rep. 2025
Dec 12;15(1):43737. doi: 10.1038/541598-025-28223-y.

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 389



Scholar Publishing

18. Liu J, Zou Y, Wang J, Xu J. Exploration of common therapeutic targets for diabetic nephropathy
and diabetic foot ulcers by integrated bioinformatics analysis and experimental validation. Mol
Biol Rep. 2025 Dec 12;53(1):192. doi: 10.1007/s11033-025-11350-0.

19. Edith Leisten., MVZ St. Marien Koéln - Arztliche Leiterin. Evidencia - Amputacién transfemoral
derecha en EAP estadio IV seglin Fontaine. 2019; https://www.webop.de/es/cirugia-
vascular/amputaciones/amputacion-transfemoral-derecha-en-eap-estadio-iv-segun-
fontaine/evidencia#:~:text=En%20la%20amputaci%C3%B3n%20de%20Lisfranc,base%20de%20los%2
Ohuesos%20metatarsianos.

20. Lee YJ, Han KD, Kim JH. Nationwide study of income-based disparities in diabetic limb
preservation in South Korea. Sci Rep. 2025 Dec 12;15(1):43721. doi: 10.1038/s41598-025-27511-
X.

21. Boyko EJ, Seelig AD, Ahroni JH. Limb- and Person-Level Risk Factors for Lower-Limb Amputation
in the Prospective Seattle Diabetic Foot Study. Diabetes Care. 2018 Apr;41(4):891-898. doi:
10.2337/dc17-2210.

22. Meggitt B. Surgical management of the diabetic foot. Br J Hosp Med 1976;16: 227-332.

23. Wagner FW. The dysvascular foot: a system for diagnosis and treatment. Foot Ankle 1981; 2:
64-122.

24. American Diabetes Association Professional Practice Committee; 12. Retinopathy, Neuropathy,
and Foot Care: Standards of Care in Diabetes—2024. Diabetes Care, January 1, 2024; 47
(Suplemento_1): $231-5243. https://doi.org/10.2337/dc24-5012.

25. Sanchez Correa CA, Bricefo Sanin |, Bautista Valencia JJ, Niflo ME, Robledo Quijano J.
[Translated article] Reamputation prevalence after minor feet amputations in patients with
diabetic foot: A cross sectional study. Rev Esp Cir Ortop Traumatol. 2025 Jan-Feb;69(1):T70-
T76. English, Spanish. doi: 10.1016/j.recot.2024.11.012. Epub 2024 Nov 8. PMID: 39522599.

26. Lopez-Huamanrayme E, Caycho-Jara A, Roque-Quico K, Flores F, Tamayo C, Alferez-Condori J,
Cordova-Huancas C. Clinical and wound-related predictors for prolonged hospital stay in
diabetes-related foot infections in a resource-limited setting: A retrospective cohort study.
Medwave. 2025 Dec 22;25(11):e3135. doi: 10.5867/medwave.2025.11.3135. PMID: 41428938.

27. Carro GV, Parise AC, Rodriguez Rey G, Noli ML, Caporaso F, Ticona Ortiz MA, Fuentes MG,
Cafruni VM, Santini Araujo MG. Neuroartropatia de Charcot en Argentina: estudio de cohorte en
dos hospitales de tercer nivel [Charcot neuroarthropathy in Argentina: cohort study in two
tertiary-level hospitals]. Medicina (B Aires). 2025;85(4):672-681. Spanish. PMID: 40793879.

28. Albright RH, Joseph RM, Wukich DK, Armstrong DG, Fleischer AE. Is reconstruction of unstable
midfoot Charcot neuroarthropathy cost effective from a us payer’s perspective? Clin Orthop
Relat Res 2020; 478: 2869-88.

29. Shehaj A, Dopke KM, Paracha AW, et al. Cost-effective modeling for management options in
Charcot

30. neuroarthropathy. Int J Low Extrem Wounds 2025. doi: 10.1177/15347346251313652. Online
ahead of print. Epub ahead of print.

31. Fuentes Santos C, Rueda Camino JA, Asenjo Mota A, Castaneda Pastor A, Zapatero Gaviria A,
Canora Lebrato J, Barba-Martin R. Diabetic foot infections in Internal Medicine services in Spain
(2018-2022). Rev Clin Esp (Barc). 2025 Mar;225(3):125-130. doi: 10.1016/j.rceng.2025.01.006.
Epub 2025 Jan 27. PMID: 39864519.

32. Sanchez Correa CA, Bricefo Sanin |, Bautista Valencia JJ, Nino ME, Robledo Quijano J.
Reamputation prevalence after minor feet amputations in patients with diabetic foot, a cross

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 390



Scholar Publishing

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

sectional study. Rev Esp Cir Ortop Traumatol. 2025 Jan-Feb;69(1):70-76. English, Spanish. doi:
10.1016/j.recot.2024.06.009. Epub 2024 Jun 21. PMID: 38909955.

Z. Guo, C. Yue, Q. Qian, H. He, Z. Mo. Factors Associated with Lower Limb Amputation in
Patients with Diabetic Foot Ulcers in a Chinese Tertiary Care Hospital. Int Wound J. 16 (2019),
pags. 1304-1313.

Imre E, Imre E, Ozturk S. Initial handgrip strength as a predictive factor for amputation risk in
diabetic foot patients. Rev Clin Esp (Barc). 2024 Jun-Jul;224(6):346-356. doi:
10.1016/j.rceng.2024.04.011. Epub 2024 Apr 21. PMID: 38643901.

Diaz-Velis L, Alvarez-Echeverria F, Garrido G. Cultivo versus metagendmica para la
identificacion bacteriana en pacientes con osteomielitis de pie diabético: una revision
sistematica [Culture and metagenomics as bacterial identification methods in patients with
diabetic foot ulcers: a systematic review]. Rev Med Chil. 2023 Feb;151(2):206-221. Spanish.
doi: 10.4067/s0034-98872023000200206. PMID: 38293856.

Sohngen C, Bunk B, Podstawka A, Gleim D, Overmann J. BacDive - The Bacterial Diversity
Metadatabase. Nucleic Acids Res. 2014; 42(D1)

Lan R, Li X, Chen Z, Li Y, Sasmita BR, Hu X, Xu Z, Zuo D, Zuo Z, He A. The association between
hypoglycemia and panvascular disease in type 2 diabetes patients: The correlation structure
mediated by inflammatory and metabolic abnormalities. Diab Vasc Dis Res. 2026 Jan-
Feb;23(1):14791641261416918. doi: 10.1177/14791641261416918. Epub 2026 Jan 22. PMID:
41570338; PMCID: PMC12833110.

Mahé G, Aboyans V, Cosson E, Mohammedi K, Sarlon-Bartoli G, Lanéelle D, et al. Desafios y
oportunidades en el manejo de la diabetes tipo 2 en pacientes con enfermedad arterial
periférica de las extremidades inferiores: una revision personalizada de diagnostico y
tratamiento. Cardiovasc Diabetol . (2024) 23:220. doi: 10.1186/s12933-024-02325-9

Zeng S, Ou B, Liu Z, Shi F. Association of pan-immune inflammation value, platelet-to-
neutrophil ratio and fibrinogen-to-albumin ratio with lower extremity artery disease in patients
with type 2 diabetes mellitus: a cross-sectional study. Front Endocrinol (Lausanne). 2026 Jan
9;16:1739090. doi: 10.3389/fendo.2025.1739090. PMID: 41585785; PMCID: PMC12827105.

Gallardo-Alburqueque LA, Quispe-Landeo Y, Chanamé-Marin A, Uribe-Cavero LJ, Yovera-Aldana
M. External validation of the Meggitt-Wagner, Texas University, SINBAD, and Saint Elian
classifications for predicting major amputation in patients with diabetes at a public hospital in
Peru. PLoS One. 2026 Jan 21;21(1):e0327601. doi: 10.1371/journal.pone.0327601. PMID:
41564031; PMCID: PMC12822936.

Beulens JWJ, Yauw JS, Elders PJM, Feenstra T, Herings R, Slieker RC, et al. Modelos pronodsticos
para predecir el riesgo de Ulcera o amputacion del pie en personas con diabetes tipo 2: una
revision sistematica y un estudio de validacion externa. Diabetologia. 2021;64(7):1550-62. doi:
10.1007/s00125-021-05448-w.

Ince P, Abbas ZG, Lutale JK, Basit A, Ali SM, Chohan F, Morbach S, Mollenberg J, Game FL,
Jeffcoate WJ. Use of the SINBAD classification system and score in comparing outcome of foot
ulcer management on three continents. Diabetes Care. 2008 May;31(5):964-7. doi:
10.2337/dc07-2367. Epub 2008 Feb 25. PMID: 18299441.

Gonzalez de la Torre H, Mosquera Fernandez A, Quintana Lorenzo ML, Perdomo Pérez E,
Quintana Montesdeoca MP. Clasificaciones de lesiones en pie diabético: Un problema no
resuelto. Gerokomos. 2012 [acceso: 03/07/2020]; 23(2): 75-87.

Ince P, Abbas ZG, Lutale JK, Basit A, Ali SM, Chohan F, Morbach S, Mollenberg J, Game FL,
Jeffcoate WJ. Use of the SINBAD classification system and score in comparing outcome of foot

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 391



Scholar Publishing

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

ulcer management on three continents. Diabetes Care. 2008 May;31(5):964-7. doi:
10.2337/dc07-2367. Epub 2008 Feb 25. PMID: 18299441.

Martinez-De JesUs FR. A checklist system to score healing progress of diabetic foot ulcers. Int J
Low Extrem Wounds. 2010 Jun;9(2):74-83. doi: 10.1177/1534734610371594. PMID: 20483806.

Ascaino-Ortega A. Criterios y resultados de la aplicacion de las clasificaciones para pacientes
con pie diabético. Rev Cub Med Mil vol.50 no.4 Ciudad de la Habana oct.-dic. 2021 Epub 01-Dic-
2021.

Herrera-Casamayor M, Sanz-Corbalan |, Tardaguila-Garcia A, Lopez-Moral M, Lazaro-Martinez
JL, Garcia-Alvarez Y. Comparing the Diagnostic Accuracy of the Probe-to-Bone Test, Plain
Radiography, and Serum Biomarkers in Detecting Diabetic Foot Osteomyelitis. J Clin Med. 2026
Jan 8;15(2):500. doi: 10.3390/jcm15020500. PMID: 41598439.

Harrison HSG, Peters EJG, Maas M, Lavery LA, Beekman KM. Plain Radiography for Diagnosing
and Monitoring Foot Osteomyelitis in Persons With Diabetes: Accuracy, Limitations and Clinical
Utility. Wound Repair Regen. 2026 Jan-Feb;34(1):e70128. doi: 10.1111/wrr.70128. PMID:
41574408; PMCID: PMC12828644.

Kim NY, Yi Y. The Role of Weight-Bearing Computed Tomography in the Assessment and
Management of Charcot Foot Deformity: A Narrative Review. Medicina (Kaunas). 2026 Jan
6;62(1):117. doi: 10.3390/medicina62010117. PMID: 41597403.

Delgado-Flores L, Munoz-Vives JM, Pons Diviu N, Arlandez Carretero M, Benavides-Boixader A.
Structured Education Improves Radiographic Detection and Referral in Charcot Foot: A Quasi-
experimental Study. Foot Ankle Orthop. 2025 Dec 18;10(4):24730114251398764. doi:
10.1177/24730114251398764. PMID: 41425510; PMCID: PMC12715106.

Mayo Clinic. Tipos de neuropatia diabética: los sintomas cuentan la historia. Diabetic
neuropathy. National Institute of Diabetes and Digestive and Kidney Diseases.
https://www.niddk.nih.gov/health-information/diabetes/overview/preventing-
problems/nerve-damage-diabetic-neuropathies. Accessed Dec. 11, 2023.

Burillo A, Bouza E, Munoz P. Skin and soft tissue infections: swab or biopsy? A diagnostic
dilemma. Curr Opin Infect Dis. 2026 Jan 14. doi: 10.1097/QC0.0000000000001185. Epub ahead
of print. PMID: 41593825.

Denizmen Zorba D, Has Simsek D, Sanli Y, Karacam MI, Ergin ON, Cagatay AA, Buyukkaya F,
Kuyumcu S. Evaluating chronic bone and soft tissue infections with [68Ga]Ga-Pentixafor
PET/CT: a head-to-head comparison with scintigraphy. Eur J Nucl Med Mol Imaging. 2026 Jan
27. doi: 10.1007/500259-025-07749-3. Epub ahead of print. PMID: 41588208.

Oz OK, Sherwood AM, Crisologo PA, Killeen AL, Bhavan K, La Fontaine J, Rubitschung KL, Hwang
H, Haley RW, Lavery LA. Prospective comparison of WBC SPECT/CT and conventional MRI for
diagnosing osteomyelitis and monitoring treatment response in diabetic foot infections.
Diabetologia. 2026 Jan 18. doi: 10.1007/s00125-025-06652-8. Epub ahead of print. PMID:
41549141,

Nawito A, Menabbawy SA, El Sayed BB, Ahmed Mohamed MM, Khalil AS. Neuromuscular
ultrasound and nerve conduction studies as complementary tools for screening of diabetic
peripheral neuropathy. J Clin Neurosci. 2026 Jan 22;146:111876. doi:
10.1016/j.jocn.2026.111876. Epub ahead of print. PMID: 41576669.

Imre E, Oztiirk S, imre E. Is There an Association between Amputation Risk and Nutritional
Status in Diabetic Foot Syndrome? Z Orthop Unfall. 2026 Jan 20. English. doi: 10.1055/a-2761-
1428. Epub ahead of print. PMID: 41558528.

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 392



Scholar Publishing

57. Uwadiae E. Evaluation of the Critical Peripheral Arterial Blood Flow of the Lower Limbs of
Patients with Diabetic Foot Ulcers. Ann Afr Med. 2025 Dec 24. French, English. doi:
10.4103/aam.aam_222_25. Epub ahead of print. PMID: 41439516.

58. Khan J, Batool F, Rasheed A, Farooq SMY, Gilani SA, Khadija S. Accuracy of Ultrasound for the
Diagnosis of Peripheral Vascular Disease in Diabetic Foot: A Systematic Review. Semin
Ultrasound CT MR. 2025 Dec 15:50887-2171(25)00087-3. doi: 10.1053/j.sult.2025.12.002. Epub
ahead of print. PMID: 41407056.

59. Lipsky B, Senneville E, Abbas Z, et al. Guidelines on the diagnosis and treatment of foot
infection in persons with diabetes (IWGDF 2019 update). Diabetes Metab Res Rev
2020;36(Suppl.1):e3280. DOI: 10.1002/dmrr.3280.

60. Pérez A, Ruiz M, Cuesta A, et al. Prevention, assessment, diagnosis and management of
diabetic foot based on clinical practice guidelines: A systematic review. Medicine (Baltimore)
2019;98(35):e16877. DOI: 10.1097/MD.0000000000016877

61. Blanchette V, Brousseau M. Multidisciplinary management of diabetic foot ulcer infection. Rev
Med Interne 2021;42(3):193-201. DOI: 10.1016/j.revmed.2020. 09.004

62. Arias-Rodriguez Fabian Dario, Jiménez-Valdiviezo Milton Andrés, del Cisne-Rios-Criollo
Katherine, Murillo-Araujo Gabriela Patricia, Toapanta-Allauca David Santiago, Rubio-Laverde
Katherin Andrea et al . Pie diabético. Actualizacion en diagndstico y tratamiento. Revision
bibliografica. Angiologia [Internet]. 2023 Ago [citado 2026 Ene 29]; 75(4): 242-258. Disponible
en: http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=50003-31702023000400006 &lng=es.

63. Bao Y, ShiY, Zhu C, Liang Z, Xu Q, Zhang Z. Microbiological characteristics and risk factors for
multidrug-resistant organism infections in diabetic foot ulcer. J Wound Care. 2026 Jan
2;35(1):59-67. doi: 10.12968/jowc.2023.0041. PMID: 41528792.

64. Wang L, Gao SF, Jiang YS, Chen P, Gong ZH. Study on the effect of negative pressure occlusion
drainage combined with silver ion dressing on inflammatory factors (IL-6, TNF-a) and healing
effect of diabetic foot ulcer. Front Endocrinol (Lausanne). 2025 Nov 28; 16:1689232. doi:
10.3389/fendo.2025.1689232. PMID: 41393293; PMCID: PMC12698431.

65. Hu J, Xu Y, Zhou D, Chen K, Jiang J, Lin M, Chen W, Wu J, Jiang H, Zhu M, Zhang B, Xu K, Wei
P. Photocrosslinkable Chitosan Quaternary Ammonium Salt-Based Ternary Hydrogel with
Fibroblast Growth Factor 21 for Diabetic Wound Healing. Biomater Res. 2026 Jan 27;30:0309.
doi: 10.34133/bmr.0309. PMID: 41608354; PMCID: PMC12835494.

66. Samadzadeh M, Danesh M, Zarepour A, Khosravi A, Zarrabi A, Iravani S. MXenes in diabetes:
diagnostic and therapeutic applications. RSC Adv. 2026 Jan 2;16(1):34-54. doi:
10.1039/d5ra06236e. PMID: 41488531; PMCID: PMC12757849.

67. Gan Y. Liang B. Gong Y. Wu L. Li P. Gong C. Wang P. Yu Z. Sheng L. Yang D.-P. Quimica. Ing. J.
2024;481:148592.

68. Tarricone A, Pehde CE, Rogers LC, Gee A, Mata K, Barron K, Barron I, Armstrong AA, Frykberg
R, Tirugnanasambandam N, Lavery LA. Minimally Invasive Floating Metatarsal Osteotomy for
Diabetic Foot Ulcers: A Systematic Review and Meta-Analysis. Wound Repair Regen. 2026 Jan-
Feb;34(1):e70123. doi: 10.1111/wrr.70123. PMID: 41518278; PMCID: PMC12790268.

69. Ch'ng JK, Yap CJQ, Mo MJ, Chew KY, Png W, Feng J. Diabetic Ray Amputation Wounds Managed
With Local Flap Surgery and Negative Pressure Wound Therapy: A Case Series. Int Wound J.
2026 Jan;23(1):e70819. doi: 10.1111/iwj.70819. PMID: 41520662; PMCID: PMC12790865.

70. Yu S, Zhang W, Wu X, Zhao Y, Yang Z, He J, Yang R. The role of holistic assessment,
multidisciplinary diagnosis and treatment, and negative-pressure wound therapy with
instillation in managing complex diabetic foot ulcers: a case-based discussion. Int J Burns

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 393



Scholar Publishing

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Trauma. 2025 Dec 15;15(6):238-247. doi: 10.62347/UJRA7230. PMID: 41567233; PMCID:
PMC12816875.

Moysidis T, Patrone L, Bockler D, Niemoller K, Korosoglou G. The angiosome and woundosome
concepts in guiding revascularization for chronic limb-threatening ischemia and diabetic foot
ulcers-a narrative review. Cardiovasc Diagn Ther. 2025 Dec 31;15(6):1227-1241. doi:
10.21037/cdt-2025-305. Epub 2025 Dec 24. PMID: 41509629; PMCID: PMC12775154.

Liao MM, Zhang F, Wang YK, Wang MW, Cao JR, Jin ZH, Ren YJ, Chen S. Transverse tibial bone
transport promotes distraction osteogenesis and improves blood flow in the management of
diabetic foot. World J Diabetes. 2026 Jan 15;17(1):111847. doi: 10.4239/wjd.v17.i1.111847.
PMID: 41608106; PMCID: PMC12836026.

Will A, Wolfel C, Veseli K, Gelsomino M, Adam L. Stellenwert der hyperbaren Sauerstofftherapie
fur die Behandlung chronischer Wunden [Clinical value of hyperbaric oxygen therapy for the
treatment of chronic wounds]. Ther Umsch. 2025 Dec;82(6):185-191. German. doi:
10.23785/TU.2025.06.003. PMID: 41569276.

Nguyen NB, Nguyen Van T, Nguyen Thi Hai H, Nguyen Truong S. Results of treating patients with
diabetic foot ulcers with hyperbaric oxygen. Int Marit Health. 2025;76(4):259-267. doi:
10.5603/imh.102276. PMID: 41498373.

Clarke RE. Transcutaneous Oximetry Optimizes Clinical Management and Cost-Effectiveness of
Diabetic Foot Ulcers Treated with Hyperbaric Oxygen: A Review of Point-of-Care Vascular
Screening Options. Undersea Hyperb Med. 2025 Fourth Quarter;52(4):521-535. PMID: 41429030.

Alamouti MA, Shayan N, Momeni M, Koohkan A, Hajizadeh-Saffar E, Nouri M, MahdaviMehr M,
Mahmoudi M, Makiani MJ, Ebrahimi M. Human amniotic membrane extract for the management
of diabetic foot ulcers: a randomised comparative study. J Wound Care. 2026 Jan 2;35(1):90-
98. doi: 10.12968/jowc.2022.0028. PMID: 41528793.

Feraru LM, Tan TW, Armstrong DG. Automated Periosteal Distraction for Limb Salvage in
Diabetic Foot Ulcers With Chronic Limb-Threatening Ischemia (Brief Communication). Int Wound
J. 2026 Jan;23(1):€70824. doi: 10.1111/iwj.70824. PMID: 41502125; PMCID: PMC12780343.

Wen Y, Chen LY, Lan JP, Li L. Management of severe diabetic foot using modified transverse
bone transport: A retrospective study of Wagner grade 3 to 4 cases. Medicine (Baltimore). 2025
Dec 5;104(49):e45387. doi: 10.1097/MD.0000000000045387. PMID: 41367004; PMCID:
PMC12689068.

Baghdadi AM. Proteolytic enzymes from Bacillus subtilis AB2 as antibiofilm adjuvants:
Bioprocess optimization, mechanistic insights, and synergy with antibiotics. J Microbiol. 2025
Dec;63(12):€2509019. doi: 10.71150/jm.2509019. Epub 2025 Dec 31. PMID: 41486932.

Shahjad, Garg Y, Kumar A, Pathak N, Chauhan B, Nandi S. Cyclic Peptides in Wound Hydrogels:
Current Advances and Future Directions. Curr Drug Discov Technol. 2026 Jan 20. doi:
10.2174/0115701638416002251126071556. Epub ahead of print. PMID: 41588759.

JianY, Li L, Chen W, An W, Guan R, Zhang Y, Wei J, Chang S, Zhou J, Nie K, Deng C, Wei Z.
Comparative analysis of the therapeutic effect of antibiotic bone cement on Wagner grade 3 or
4 diabetic foot ulcer in heel and non-heel areas: a retrospective cohort study. Front Endocrinol
(Lausanne). 2025 Nov 26;16:1662731. doi: 10.3389/fendo0.2025.1662731. Erratum in: Front
Endocrinol (Lausanne). 2025 Dec 17;16:1762804. doi: 10.3389/fendo.2025.1762804. PMID:
41384024; PMCID: PMC12689374.

Lin Z, Zhang Y, Fu L, Lan W, Wen Y. Clinical efficacy of platelet-rich fibrin in chronic wound
healing: a retrospective study. J Dermatolog Treat. 2025 Dec;36(1):2598185. doi:
10.1080/09546634.2025.2598185. Epub 2025 Dec 9. PMID: 41368679.

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 394



Scholar Publishing

83.

84.

85.

86.

Chen L, Liang D, Qin Y, He L, Li S, Cai M, Tan Y, Liang J, Li Z, Zheng L, Zhang J, Zou M. AlEgen-
Based Photothermal Nanoparticles With Dual Antibacterial and Anti-Inflammatory Activities for
Enhanced Healing of Infected Diabetic Wounds. Small. 2026 Jan 29:e10741. doi:
10.1002/smll.202510741. Epub ahead of print. PMID: 41607263.

FuZ, Chen L, Mo L, Ma L, Zhan Y. Cerium oxide nanoparticles for enhanced healing of diabetic
foot ulcers. Front Bioeng Biotechnol. 2026 Jan 12;13:1695821. doi:
10.3389/fbioe.2025.1695821. PMID: 41602470; PMCID: PMC12833422.

Kim JM, Kim CH, Kang SM, Jung JH, Kim KC, Ahn S, Park TS, Park IB. Advanced strategies for
the management of patients with diabetic foot ulcers: a comprehensive review. Korean J Intern
Med. 2026 Jan;41(1):47-59. doi: 10.3904/kjim.2024.446. Epub 2026 Jan 1. PMID: 41531215;
PMCID: PMC12800473.

Zhang F, Zhao J, Zhang Y, Tian Z, Li J, Li Q, Wang W, Hong T, Shan Z, Yan L, Peng Y, Tong N.
Clinical guidelines on physical activity and exercise therapy for Chinese adults with type 2
diabetes: A clinical practice guideline from the Chinese Society of Endocrinology. J Sport
Health Sci. 2026 Jan 12:101124. doi: 10.1016/j.jshs.2026.101124. Epub ahead of print. PMID:
41534762.

Vol. 13 No. 01 (2026): British Journal of Healthcare and Medical Research Page | 395



