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Abstract

Introduction: Type 2 diabetes mellitus (T2DM) is a prevalent metabolic disorder among older adults. Its prolonged and poorly controlled course promotes the
development of microvascular and neurological complications, including peripheral diabetic neuropathy (PDN), which affects more than 50% of this population. It is
characterized by neuropathic pain, sensory loss, and motor dysfunction.

Objective: To analyze the pathophysiological mechanisms involved in the development and progression of PDN in older adults with T2DM, as well as the main
diagnostic approaches used for early detection.

Methodology: A narrative review of the scientific literature published between 2020 and 2025 was conducted through a critical analysis of 28 articles selected based
on thematic relevance and methodological rigor. The search was performed in recognized databases (Google Scholar, Dialnet, Scielo, and PubMed), using descriptors in
Spanish, English, and Portuguese related to PDN, T2DM, and aging.

Results: PDN in geriatric patients with T2DM is associated with multiple pathophysiological mechanisms, including neurotoxicity, oxidative stress, arteriosclerosis,
peripheral nerve demyelination, and microvascular dysfunction. Key metabolic pathways are described (protein kinase C, hexosamine, and polyol pathways), along with the
involvement of reactive oxygen species, dyslipidemia, and chronic inflammation. Diagnosis is supported by tools such as the Michigan Neuropathy Screening Instrument
(MNSI) and the 10 g monofilament test, which show high sensitivity (79%) and specificity (94%). However, in Ecuador in 2022, only 33.3% of cases were confirmed using
the monofilament test, highlighting gaps in timely diagnosis. PDN increases the risk of diabetic foot and amputations by 55%.

Conclusion: PDN represents one of the most common and disabling complications in older adults with T2DM, driven by multiple factors and pathophysiological
processes. Understanding its underlying mechanisms and employing effective diagnostic tools are essential for early detection, comprehensive management, and
prevention of severe complications such as diabetic foot.

Chronic hyperglycemia manifests through various
symptoms such as excessive thirst, frequent urination,
weight loss, and visual disturbances, and may lead to severe
microvascular and neurological complications. One of the
most common and disabling of these in the elderly population
is peripheral diabetic neuropathy (PDN), affecting more than

Introduction

Type 2 diabetes mellitus (T2DM) is one of the most prevalent
chronic metabolic disorders in older adults, characterized by
sustained hyperglycemia resulting from multifactorial causes
that impair the metabolism of sugars, proteins, lipids, and fats.

This condition is caused either by a deficit in insulin synthesis
by the pancreas or by resistance to its action in peripheral
tissues, leading to progressive damage across multiple organs,
including the peripheral nervous system and blood vessels [1].

50% of individuals aged 60 to 80 years with T2DM [2]. Aging
is considered one of the most significant risk factors associated
with its development [1].
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PDNischaracterizedbythe degenerationand disorganization
of peripheral nerves, resulting in neuropathic pain, sensory
loss, and motor dysfunction, which substantially increases
the risk of limb ulceration, diabetic foot, and subsequent
amputations. A major challenge in the management of patients
with T2DM is the lack of educational interventions aimed at
promoting healthy lifestyle habits and physical maintenance,
which are essential to prevent the aggressive progression of
the disease [2].

Despite its high prevalence and clinical impact, a substantial
knowledge gap persists regarding the pathophysiological
mechanisms and early diagnostic methods for PDN. Various
studies have highlighted the heterogeneity of the metabolic
pathways involved, the role of neuroinflammation, and the
complex interplay between immunological and vascular factors
in the progression of PDN. Moreover, there is variability in the
use and effectiveness of diagnostic tools such as the Michigan.

Neuropathy Screening Instrument (MNSI) and the 10 g
monofilament test, which are essential for early identification
and proper clinical management, especially in Latin America.

In this context, an integrative analysis is needed to
critically synthesize current scientific evidence regarding the
pathophysiological mechanisms driving PDN and the most
effective diagnostic strategies for its early detection in older
adults with T2DM.

Therefore, this narrative review aims to analyze the
pathophysiological mechanisms involved in the development
and progression of PDN in older adults with T2DM, as well as
the main diagnostic approaches used for its early identification.

Methodology

A narrative literature review was conducted following the
PRISMA recommendations for non-systematic reviews [3] to
critically analyze the pathophysiological mechanisms involved
in PDN and the diagnostic approaches applied to older adults
with T2DM. This type of review enables the integration of
dispersed information, the identification of knowledge gaps,
and the proposal of clinical management strategies for specific
populations.

The search strategy was implemented from January 2020
to May 2025 across recognized scientific databases: PubMed,
Scielo, Dialnet, and Google Scholar.

Descriptors were used in Spanish, English, and Portuguese,
including: “Diabetic neuropathy,” “Diabetes complications,”
“Aging and diabetes-related complications,” and “Prevalence
of type 2 diabetes mellitus complications.” Boolean operators
(AND, OR) were applied, and titles, abstracts, and full texts
were reviewed for the selection of relevant documents.

The following inclusion criteria were established:

Original articles, systematic or narrative reviews, and
consensus documents addressing the pathophysiology
or diagnosis of PDN.

Studies involving geriatric populations (> 60 years old)
diagnosed with T2DM.

Publications with full-text availability and appropriate
methodological quality.

Exclusion criteria were as follows:
Publications lacking control groups.

Scientific articles with redundant information or those
not contributing direct evidence on the pathophysiology
or diagnosis of PDN.

Studies with non-representative sample sizes for
the target age group (< 50 patients) or those lacking
methodological rigor.

A total of 475 articles were identified through database
search strategies. Of these, 301 were excluded due to non-
relevant titles. Abstracts of 174 articles were evaluated, and 146
were excluded based on the inclusion and exclusion criteria.
Ultimately, 28 articles meeting the quality standards and
thematic relevance of the study were selected.

The synthesis of information was organized narratively and
categorized into five main thematic axes: (1) epidemiology; (2)
general physiology of T2DM; (3) specific pathophysiological
mechanisms of PDN; (4) classification and clinical
manifestations; and (5) diagnostic approaches in the geriatric
population with T2DM.

Results and discussion
a. Epidemiology of T2DM and PDN

Type 2 diabetes mellitus (T2DM) is a chronic metabolic
disorder characterized by persistent hyperglycaemia and insulin
resistance; when inadequately controlled, it can progress
to severe microvascular and neurological complications.
According to the World Health Organization (WHO), more than
463 million people worldwide were living with diabetes in 2023
[4]. Projections from the International Diabetes Federation
(IDF) indicate that this figure will rise to 700 million by 2045,
with 79.4% of cases occurring in low- and middle-income
countries [5,6]; consequently, the condition is likely to rank
among the leading global causes of mortality [6].

In Latin America, approximately 32 million people have
T2DM, and nearly 50% are unaware of their diagnosis, which
increases the risk of complications—including Peripheral
Diabetic Neuropathy (PDN)—by 55% [6,7]. PDN presents
with debilitating neuropathic pain, sensory loss, and nerve
dysfunction, frequently leading to lower limb ulceration
(diabetic foot) [8]. Reported prevalence ranges from 8% to
60% among patients with T2DM, with the most common form
being symmetrical sensorimotor polyneuropathy [9]. Beyond
physical disability, PDN is associated with emotional distress
and anxiety-depressive symptoms, particularly in older adults
[10].

Risk factors for T2DM in adults are closely linked to
lifestyle—obesity, physical inactivity, and dyslipidaemia.
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The Pan American Health Organization recommends at least
30 minutes of daily walking as a minimum level of physical
activity; however, 30% - 60% of the population in the Americas
fails to meet this target [8]. Additional contributors include
hypertension and other metabolic disorders.

Data from the Experimental and Applied Endocrinology
Centre at the National University of La Plata indicate that, in
2021, 32% of individuals with T2DM died from causes directly
or indirectly attributable to the disease. T2DM, therefore,
constitutes not only a public-health issue with social
implications but also a substantial economic burden. Annual
global expenditure is estimated at approximately USD 966
billion, representing a 316% increase over the past two decades
[11] (Table 1).

b. Pathophysiology of T2DM

The pathophysiology of T2DM encompasses a set of
multifactorial metabolic disorders that are highly prevalent,
affecting 10% - 25% of the entire geriatric population. T2DM
is primarily characterised by insulin resistance and progressive
deterioration of pancreatic B-cell function [12]. Physiologically,
insulin facilitates glucose uptake into cells; when its synthesis
is impaired, insulin-dependent cells experience metabolic
disturbances. Insulin resistance arises when, despite normal or
elevated circulating insulin, target cells cannot utilise glucose
effectively because of impaired insulin-receptor binding or
defects in intracellular signalling pathways [13]. In addition,
hormones such as leptin and corticosteroids may inhibit
insulin production [14].

Two fundamental mechanisms underlie T2DM:

1. Defective synthesis of insulin-producing pancreatic
B-cells [15].

2. Reduced tissue sensitivity to insulin [12], leading to an
inadequate cellular response to insulin secretion and
hindering normal glucose—metabolism—derived energy
production [15].

In older adults, ageing exacerbates these mechanisms owing
to changes in body-fat distribution, physical inactivity, altered
insulin sensitivity, and suboptimal dietary habits [16,17].

c. Pathophysiological mechanisms of PDN

Peripheral Diabetic Neuropathy (PDN) is one of the principal
microvascular complications associated with T2DM, affecting

Table 1: Frequency of complications in patients with T2DM.

Complication Prevalence (%)

Nephropathy 16-35
Neuropathy 8-60
Retinopathy 10-21
Hypertension (HTN) 30-55
Diabetic foot 6

Source: Authors’ elaboration.

sensory fibres and motor neurons within the peripheral
nervous system. PDN is a major risk factor for the development
of lower-limb ulcers that, in advanced stages, may necessitate
amputation [18].

PDN can involve both the somatic and autonomic
peripheral nervous systems. Although its exact aetiopathogenic
mechanisms have not been fully elucidated, segmental
demyelination and axonal degeneration are considered
key contributors to nerve-fibre damage [14]. Chronic
hyperglycaemia and insulin resistance predispose individuals
to neuroinflammation and oxidative stress through the release
of pro-inflammatory cytokines and free radicals, activating
two interrelated pathophysiological processes: demyelination
and microangiopathy [8].

Demyelination of Schwann cells—often observed
in the lower extremities of geriatric patients—reduces
nerve-conduction velocity and leads to one of the cardinal
manifestations of PDN: sensory loss [9]. Microangiopathy,
manifested as arteriosclerosis, induces vascular ischaemia and
tissue hypoxia, thereby promoting necrosis in affected tissues.

Glucose enters the central and peripheral nervous systems
via insulin-independent transporters. In this context, GLUT-
1 facilitates glucose passage through microvascular and
perineural structures of the blood-brain and blood-nerve
barriers; GLUT-3 is predominantly located in peripheral
neurons, whereas GLUT-4 is expressed in specific neuronal
subpopulations [19].

The two aforementioned mechanisms define PDN, whose
prevalence ranges from 8% to 60% in individuals with T2DM,
approximately 30% higher than in type 1 diabetes mellitus
(T1DM) [8,9]. The most common clinical presentation
is symmetrical sensorimotor polyneuropathy, typically
accompanied by neuropathic pain.

Multiple studies have documented the impact of T2DM on
overall health. A meta-analysis conducted in Ireland over the
past two decades reported a significant increase in morbidity
and mortality attributable to T2DM, particularly due to its
association with nephropathy, retinopathy, and cardiovascular
disease—the leading causes of death in this population [7].

In the geriatric age group, susceptibility to these
complications is heightened by physiological ageing. Age-
related changes include progressive alterations in lipid
metabolism—with elevated free-fatty-acid levels and visceral
fat deposition—as well as diminished hepatic and renal
function, resulting in reduced drug clearance and accumulation
of potentially toxic compounds. Pancreatic -cell mass also
declines, further aggravating insulin resistance and impairing
insulin secretion [16].

According to data from the Pan American Health
Organization (PAHO), PDN shows a higher prevalence among
older males, with a frequency of 78.3%, compared to 48.6%
in females within the same age group [20]. These findings
reinforce the direct relationship between the aging process,
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the presence of microvascular complications such as PDN,
and the progression of T2DM. The etiology of this condition
in older adults is widely recognized as multifactorial, with an
estimated prevalence ranging from 10% to 25% in the general
geriatric population. It is closely associated with changes
in body composition, altered fat distribution, and reduced
nutritional requirements—factors that further exacerbate the
pathophysiology of the disease [17] (Figure 1).

Metabolic and oxidative pathways involved in PDN

1. Protein Kinase C (PKC) pathway: Glycolysis plays
a central role in the PKC and AGE pathways. Glucose
is transported into cells via GLUT-1 and GLUT-3
transporters, then phosphorylated and metabolized into
intermediates such as glyceraldehyde-3-phosphate,
glucose-6-phosphate, fructose-6-phosphate, and
pyruvate. Under hyperglycemic conditions, elevated
levels of glyceraldehyde-3-phosphate lead to the
formation of diacylglycerol, which activates the PKC
pathway. In glial cells, this reduces glutamate uptake
and increases the production of Reactive Oxygen Species
(ROS), thereby promoting oxidative damage [21].

2. Hexosamine pathway: Hyperglycemia also
activates the hexosamine pathway by converting
fructose-6-phosphate into uridine diphosphate
N-acetylglucosamine (UDPGIcNAc). This metabolite
contributes to tissue damage in neurons and Schwann
cells. The degree of neuronal impairment depends on
both the concentration and duration of blood glucose
levels [22].

3. Polyol pathway: Hyperglycemia activates aldose
reductase, which reduces glucose to sorbitol. Sorbitol
is subsequently metabolized by sorbitol dehydrogenase
into fructose, converting NAD+ into NADH in the

‘ Diabetes and Its Relationship to Lower Extremity Neuropathy

‘ Insulin Resistance —_— Hyperglycaemia

Neuroinflammation

Arteriosclerosis Demyelination

In the nutrient vessels Schwann Cells
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process. This NADH remains trapped within the cell,
leading to cytotoxicity, increased oxidative stress, and
osmotic imbalances [23].

. Microvascular damage: Microvascular injury in

peripheral nerves is characterized by endothelial
dysfunction, endoneurial capillary disorders, thickened
basement membranes, reduced endoneurial perfusion,
and ischemia. Activation of the PKC pathway exacerbates
this process by inducing vasoconstriction and hypoxia.
In addition, T2DM reduces the expression of angiogenic
and neurotrophic factors, further compromising
neuronal health [24].

Reactive Oxygen Species (ROS): In hyperglycemic
states, an imbalance in ROS production leads to
oxidative stress detrimental to cellular function.
Under normal physiological conditions, glucose is
metabolized through glycolysis and the tricarboxylic
acid (TCA) cycle in mitochondria. However, excessive
free radical formation under chronic hyperglycemia
promotes neuronal ischemia and subsequent functional
impairments of nerve cells [25].

. Breakdown of the nerve barrier: The Blood-Nerve

Barrier (BNB) and endoneurial vessels protect peripheral
nerves. This barrier is composed of endothelial cells
connected by tight junctions, pericytes, and a basal
lamina. Disruption of the BNB is one of the primary
contributors to PDN, as it increases permeability to
proteins such as IgG and albumin, alters electrolyte
transport, thickens perineural layers, and leads to
edema, which, if persistent, contributes to ischemic
nerve injury [26].

Neuropathogenic role of dyslipidemia: In T2DM,
dyslipoproteinemia is commonly observed and may
influence the development of PDN [27]. Obesity
significantly increases the likelihood of developing
polyneuropathy, which in turn results in Autonomic
Nervous System (ANS) dysfunction. This affects
various organs due to impairments in sympathetic and
parasympathetic nerve fibers, ultimately leading to
peripheral nerve damage [28].

Immunological and inflammatory factors:
Inflammation is triggered by a range of molecules,
including chemokines, cytokines (such as TNF-aand IL-
1), and adhesion enzymes, which promote the binding
of leukocytes to the endothelium and facilitate their
migration to sites of injury. Inflammation is considered
one of the most critical contributing factors in T2DM, as
it promotes the onset of complications, particularly in
this context, neuronal apoptosis [29] (Table 2).

l \ l ) d. Diagnosis of PDN in Older Adults with T2DM

According to the 10t edition of the International Diabetes
Federation (IDF) Diabetes Atlas, fewer than one-third of
physicians diagnose Peripheral Diabetic Neuropathy (PDN)
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Table 2: General classification of Diabetic Peripheral Neuropathy (DPN) by type and
clinical presentation.

Level of
involvement

Asymptomatic somatic

Sub-clinical Asymptomatic autonomic neuropathy
neuropathy
+ Cardiovascular autonomic
neuropath
Mononeuropathy . pathy .
. * Peripheral autonomic neuropathy
Cranial neuropathy . . X
+ Gastrointestinal autonomic
. Truncal amyotrophy
Clinical . neuropathy
Symmetrical . ;
. + Genitourinary autonomic
sensorimotor
olyneuropathy neuropathy
poly + Ventilatory autonomic
neuropathy

Source: Authors’ elaboration.

in the context of T2DM, even when patients present with
evident clinical symptoms. This under-recognition contributes
substantially to the high morbidity and mortality associated
with the disease. The same source estimates that timely
diagnosis—coupled with effective diabetic-foot prevention
strategies—could reduce lower-limb amputations by up to
85% [6].

The American Diabetes Association (ADA) recommends that
all individuals with T2DM undergo annual screening for PDN
beginning in the fifth year after diagnosis [30]. Nevertheless,
approximately 50% of PDN cases remain asymptomatic,
thereby increasing the risk of irreversible complications.

In this context, diagnostic assessment must be thorough,
particularly within primary-care settings. A visual inspection
of the feet at every routine visit and a complete neurological
examination at least once per year are advised to detect early
lesions or functional disturbances [31].

Key components of the foot examination include:
Assessment of foot structure and gait pattern

Identification of erythema with warmth or fissures
suggestive of tissue injury

Pulse evaluation

Detection of xerosis in distal limbs, particularly the feet
Evaluation of deep-tendon reflexes

Testing for loss of protective sensation

Assessment of vibration perception and proprioception
using a tuning fork

Studies conducted in primary-care units in Ecuador revealed
a significant prevalence of PDN, predominantly in males, with
a peak incidence between 60 and 69 years of age [16].

Diagnostic tools. The most commonly employed include
the Michigan test, which comprises the Michigan Neuropathy
Screening Instrument (MNSI) and the Michigan Diabetic
Neuropathy Score (MDNS) — Feldman [32].

[. MNSI Test

The Michigan Neuropathy Screening Instrument (MNSI)
is commonly used in the evaluation of peripheral neuropathy
and assists in identifying clinical manifestations of nerve
damage that may arise as complications of T2DM [32]. This
tool consists of a symptom-based questionnaire containing
targeted questions aimed at evaluating typical symptoms such
as tingling, numbness, burning-type pain in the legs or feet,
among others.

II. MDNS Test

10 g Monofilament Test — Semmes-Weinstein: This tool
evaluates protective tactile sensation using a 10-gram
nylon monofilament applied to specific pressure points
on the foot [32].

128 Hz Tuning Fork: Used to assess vibratory sensation,
typically applied to the hallux (big toe) [32].

These assessments are integrated into a scoring system to
establish a reliable diagnosis. If the patient fails to perceive
stimuli in key evaluated areas, resulting in a score greater than
7 points, the condition is classified as confirmed neuropathy.
A sub-classification system further refines the diagnosis based
on the following thresholds [32]:

Mild neuropathy: 7—-12 points
Moderate neuropathy: 13-29 points
Severe neuropathy: 30-46 points

These tools are widely used in primary care settings across
Latin America to confirm the presence of diabetic neuropathy
in patients with T2DM [33,34].

PDN is a major contributor to diabetic foot development.
Loss of protective sensation reduces the ability to detect
injuries, impairs motor control, and alters foot structure, all of
which increase the risk of abnormal plantar pressure and ulcer
formation [8].

A study conducted by Toaza Karen [35] at the General
Hospital of Babahoyo in 2023 revealed the following findings:

Distribution of diabetic foot prevalence by severity stages,
as defined by the Meffitt—Wagner classification, in patients
with T2DM. This scale categorizes foot lesions based on ulcer
depth, presence of infection, and gangrene, ranging from
Grade 0 (pre-ulcerative) to Grade 5 (extensive gangrene). The
data reflect the clinical burden of diabetic foot complications
among older adults with peripheral diabetic neuropathy in a
hospital setting. To assess pain intensity, the Visual Analog
Scale (VAS) is commonly used [36].

Results and interpretation

A bibliographic review revealed that in Latin America, the
use of the Michigan test, with a reported sensitivity of 79% and
specificity of 94%, along with the 10 g monofilament test, has
been instrumental in the early diagnosis of this complication

(37] (Figure 2).

Citation: Sanabria Vera CJ, Jaramillo Simbafia RM, Vivanco Carrién DM, Pachar Castro GB, Loja Nagua MG, Cabrera Valle AM. Diabetic Neuropathy in Older Adults:
Pathophysiological and Clinical Approach. Glob J Obes Diabetes Metab Syndr. 2025;12(1):008-015. Available from: https://dx.doi.org/10.17352/2455-8583.000067



P PeertechzPublications

https://www.clinsurggroup.us/journals/global-journal-of-obesity-diabetes-and-metabolic-syndrome ‘ 8

In Ecuador, data from 2021 show that 47.5% of diabetic
neuropathy diagnoses were made using the MNSI [35].
Similarly, a 2022 study conducted in Puerto Montt, Chile,
confirmed that MNSI was the predominant diagnostic method
in the majority of cases (69%) [38]. This trend continues in
Peru, where health records from 2023 and 2024 demonstrate
a sustained preference for MNSI, especially within primary
care settings [37]. Notably, 65.5% of healthcare professionals
reported discontinuing the use of the 10 g monofilament test as
a diagnostic method [39].

PDN has been associated with a 55% increased risk of
diabetic foot [40]. According to the study by Toaza [35], 33.6%
of the patients in the study sample presented with Grade 3
diabetic foot as classified by the Meffitt—Wagner scale (Figure
3), indicating a moderate to severe degree of ulceration in
distal extremities.

Discussion

Diaz ] [41] contends that microvascular alteration is
the most plausible theory explaining the pathophysiology
of diabetic neuropathy, directly accounting for endothelial
dysfunction that affects axons, Schwann cells, leading to
demyelination and the perineural capillaries of peripheral
nerves. Pro-inflammatory cytokine release, which generates
oxidative stress, is considered a secondary immunological
process.

This position contrasts with that of Jiménez et al. [9], who
propose two independent mechanisms: (i) oxidative-stress-

Diagnosis Using MNSI and 10 g Monofilament
Test in Latin America

5
100,0% 3%

80,0% 69%
60,9%
60,0% 5
0 47,5% 42,6% s
40,0% 29% 33,5% °
20,0%
0,0%
2021 - Ec 2022 - Chile 2023 - Perti 2024- Per(l

B \INSI 10 g Monofilament test

Figure 2: Diagnosis with MNSI and 10 g Monofilament in Latin America. Source:
Authors’ elaboration.

B Grade 0 Gradel ®Grade2 W Grade3 Grade 4 Grade 5

Figure 3: Prevalence of Diabetic Foot According to the Meffitt—Wagner Classification.

Source: Adapted from Toaza K. (2023), General Hospital of Babahoyo.

induced neurotoxicity and (ii) vascular damage that reduces
nerve conduction. Despite these differences, both studies
agree that severe, poorly controlled hyperglycaemia underlies
these processes. According to ADA recommendations [30],
neuropathic manifestations generally appear two to five years
after diagnosis. Age is also a principal risk factor, because
hyperglycaemia is compounded by age-related physiological
changes that markedly increase neuropathic risk [42].

Microvascular insufficiency thus represents a key
mechanism. Current evidence highlights atherosclerosis
and hypoxia as leading causes of ischaemia and tissue
necrosis, thereby promoting ulcer formation. In this context,
Salinas-Hernandez et al. describe vascular-wall thickening
and basement-membrane hyalinisation as elements that
reduce peripheral perfusion and create a pro-inflammatory
environment detrimental to nerve fibres [43].

A variety of techniques are used to evaluate nerve function
and complication risk in diabetic neuropathy. The Michigan
Neuropathy Screening Instrument (MNSI)— combining a
symptom questionnaire with a physical foot examination—
remains one of the most widely applied tools. The Michigan
Diabetic Neuropathy Score (MDNS) complements the MNSI by
incorporating clinical findings and electrophysiological studies.

The 10 g monofilament test is the standard technique for
assessing sensory loss. However, Purwanti Okti et al. highlight
the Toronto Clinical Scoring System (TCSS) as an effective and
straightforward method for detecting and grading diabetic
neuropathy, correlating clinical findings with small-fibre
alterations and electrophysiological data to optimise detection
and follow-up [44].

Li et al. [45] report that loss of the Achilles tendon reflex
is among the earliest clinical signs of PDN. By contrast,
Carmichael J et al. [46] note that symptoms are more often
related to distal hypoesthesia caused by small-fibre damage,
presenting as numbness, neuropathic pain, and paraesthesias
in distal extremities. This divergence underscores the need to
employ multiple clinical tools for early diagnosis [47].

In Ecuador (2022), only 33.3% of diabetic-neuropathy
diagnoses were confirmed with the 10 g monofilament test [35].
Conversely, in Peru (2024), 72.9% of diagnoses were confirmed
using MNSI, which was applied in 45% of patients. Physical
examination detected diabetic neuropathy in 60.9% of cases,
and 50% of those assessed had moderate-grade neuropathy
(371.

Among older adults, an imbalance of factors—unhealthy
diet, physical inactivity, physiological ageing, limited self-care
awareness, and restricted access to treatment—contributes
substantially to the development of PDN. These conditions
elevate blood-glucose levels, foster insulin resistance, and
trigger multiple complications which, if not adequately
controlled, severely impair quality of life [48].

Understanding the underlying pathophysiological
mechanisms is essential for timely diagnosis and effective
treatment. In patients with poorly controlled T2DM, loss of
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protective sensation is pivotal for determining the degree
of nerve impairment and the risk of amputation, a highly
prevalent complication [49]. Consequently, implementing
appropriate screening tests and strengthening health-
education programmes are fundamental strategies for reducing
the burden of PDN in the geriatric population.

Conclusion

Peripheral diabetic neuropathy (PDN) is among the most
common microvascular complications in geriatric patients
with type 2 diabetes mellitus (T2DM). The symmetrical
sensorimotor polyneuropathy variant is the predominant
form of somatic peripheral neuropathy and is characterised by
destruction and disorganisation of peripheral nerves, primarily
associated with demyelination and microangiopathy that arise
from physiological ageing and, consequently, the emergence of
these complications.

Multiple mechanisms contribute to PDN pathogenesis,
including chronic hyperglycaemia, oxidative stress, and—most
critically—pB-cell dysfunction. Hyperglycaemic metabolism
drives the activation of several biochemical pathways, notably
the protein kinase C, hexosamine, and polyol pathways, which
generate toxic intermediates and Reactive Oxygen Species
(ROS), leading to oxidative stress and neuronal tissue damage.
Chronic inflammatory processes mediated by cytokines and
growth factors further promote neuronal apoptosis.

Hyperglycaemia also favours the formation of advanced
glycation end-products (AGEs), which bind to cellular
membranes and activate pro-inflammatory receptors,
perpetuating oxidative stress and damaging neural structures.
Concurrent dyslipidaemia disrupts neuronal homeostasis and
autonomic nervous system function, facilitating the entry of
plasma proteins, impairing synaptic communication, and
diminishing nerve conduction.

These findings underscore the importance of comprehensive
clinical management and timely diagnosis of PDN in older
adults with T2DM. Effective care must adopt an integrative
approach that emphasises complication prevention and
meticulous pain management.
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