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Abstract

The research investigates PN occurrence in PD patients by measuring SFN and
LFN complaints. The study of 40 PD patients through cross-sectional analysis
showed SFN affected 45% of patients while LEN affected 25% of patients and
combined forms of neuropathy affected 30% of patients. Peripheral Neuropathy
showed higher rates among advanced PD patients as 60% of patients at Stage 3-
4 Hoehn and Yahr classification experienced it. Sensory impairments were worse
in SEN patients among those with both SFN and LFN. The prevalence of LFN
reached 25% for all patients evaluated. Research showed that neuropathy
symptoms such as tingling sensations and burning pain appeared in 62.5% of the
patient population. The diagnostic methods included both nerve conduction
studies and skin biopsies which validated sensory deficiencies among patients with
SEN and LFN. The study results underline the critical need for urgent detection
and treatment of PD conditions because it leads to enhanced patient health
results as well as life quality enhancements.

Parkinson’s disease (PD) represents a well-known
neurodegenerative condition in the older age group
that progressively destroys patients through multiple
detrimental effects. The world population over 65
years old has 1-2% of individuals affected by this
condition [1]. PD exhibits peripheral neuropathy as
an interesting clinical feature which physicians have
neglected to examine thoroughly. The sensory
experiences of PD patients, including pain and both
paresthesia and burning sensations and itch, occur
with frequency reaching 40-70% population rates

because researchers attribute these symptoms to
dystonic central origins [2].

Medical attention focused mainly on motor symptoms
of Parkinson's disease reveals an increasing body of
research showing that peripheral neuropathy (PN)
joins motor symptoms as key factors in patient decline
and death [3,4]. Each year between 3 and 40 percent
of individuals with PD develop peripheral nerve
dysfunction also known as PN [5]. The connection
between peripheral nerves and PD leads to worse
motor deficits and heightens the danger of falls and
decreases life quality [6,2].
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Peripheral neuropathy represents a wide range of
neurological conditions which are divided into LEN
and SFN as their fundamental categories. The
pathways affected by LFN mainly target large motor
and sensory fibers which cause sensory deficits in
combination with decreased motor strength and
diminished reflexes [7, 8]. Small fiber neuropathy
affects thinner autonomic and sensory components
which produce burning pain together with autonomic
difficulties that include abnormal sweat production
[9].  Researchers continue to explore PN
pathophysiology in PD patients because different
theories exist to explain the elevated PN occurrence
rate [10]. Research indicates that sensory peripheral
neuropathy occurs with higher frequency among
individuals with PD and previous studies demonstrate
a rate of 50% among PD patients [11,4,8]. Research
shows that PN occurs due to several elements
including PD's natural neurodegeneration process as
well as chronic pharmacological levodopa treatment
and diabetes mellitus comorbidity [12]. Research
evaluated 99 individuals who had Parkinson’s disease.
A detailed clinical and  neurophysiological
examination combined with neuropathological
assessment showed that 40.4% of Parkinson’s disease
patients developed peripheral neuropathy where small
fibre neuropathy represented 70% of the entire
patient group [1]. A total of 154 patients with IPD
were enrolled in the study (mean age: 61.96 + 9.15
years, mean duration of disease was 4.08 * 3.16
years). In our cohort, majority of the patients were in
early-stage PD and around one-fifth and one-third of
patients suffer from large and small fiber
polyneuropathy, respectively [2].

A review shows that large fiber neuropathy exists in
16.3% of patients while small fiber neuropathy
happens in 56.9% of subjects older than 85 years [13].
Research indicates autonomic involvement in PD
alongside Parkinsonian disorders (e.g., Multiple
system atrophy, Lewy body disease) but sensorimotor
peripheral neuropathy remains a subject of few case
reports and small case studies until recent findings
[14]. The development of neuropathy in PD occurs
through both internal biological sources and external
external causes [15,3]. The peripheral conversion of
methionine to homocysteine through the COMT
pathway of levodopa metabolism constitutes the
extrinsic cause that leads to hyper-homocysteinemia

[16]. High serum levels achieved through intestinal
levodopa gel administration result in greater
neuropathy cases including acute severe neuropathy
among patients due to the gel's ability to avoid
first-pass metabolism [17,18].

The detection of neuropathic symptoms in PD
patients requires a thorough examination of
peripheral nervous system structures [19]. Four
diagnostic procedures including nerve conduction
studies (NCS) and skin biopsies for measuring
intraepidermal nerve fiber density (IENFD) along
with quantitative sudomotor axon reflex tests
(QSART) help determine PN properly [20]. Clinical
tests deliver important information regarding PD's
influence on both small and large nerve fiber
involvement [12,8].

The use of vitamin B12 treatment shows promise to
counteract the observed mechanism [16]. The
intrinsic mechanism produces neuropathy and
peripheral axonal degeneration through
alpha-synuclein accumulation within axons [11].
Recent research has demonstrated that IPD patients
with Parkinson's disease exhibit length-dependent
peripheral neuropathy caused by phosphorylated
synuclein aggregates which hinder axonal transport
processes [9,10]. Meanwhile unphosphorylated
synuclein remains present only in the control
population. Skin biopsy experiments revealed
pathologic synuclein therefore establishing a new
cutaneous testing method for diagnosing IPD [18].
The purpose of this research is to investigate the
frequency and neurological mechanisms of peripheral
neuropathy (PN) in Parkinson's disease (PD) patients
[15]. PD researchers currently face major challenges
when detecting and studying peripheral neuropathy
since small fiber neuropathy (SEN) and large fiber
neuropathy (LFN) diagnoses and research remains
insufficient [6]. This study analyzes LFN and SFN
prevalence rates in PD patients to develop better
diagnosis methods and therapeutic approaches that
can enhance PD management and lower mortality
numbers [14].

The remaining sections will present the results and
discussion of the findings, followed by a conclusion.
These sections will focus on analyzing the prevalence
and mechanisms of peripheral neuropathy in
Parkinson’s disease patients.
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Research Method

The research utilized quantitative methods through a
crosssectional approach to understand the
occurrence rates of peripheral neuropathy PN among
Parkinson’s disease PD patients. The research
included patients with idiopathic PD who were 50
years or older from selected hospitals conducting
neurology outpatient clinics. A random sampling
technique was used to collect data which captured the
essential characteristics of PD patients across the
entire population. The researcher estimated that
sample size to be 40 participants to achieve enough
statistical power for detecting medium effect sizes with
a significance level of o = 0.05.

The research used diagnostic evaluation instruments
to measure neuropathy and its associated symptoms.
The researcher used a formatted survey to gain
information about participant demographics which
included participant ages, genders, disease lengths and
Hoehn and Yahr scores and medication records with
specific levodopa doses and vitamin B12 supplement
details. The assessment process maintained reliability
through trained neurologists and technicians who
performed clinical evaluations and diagnostic tests.
The evaluation of neuropathy symptoms and
functional impairments used the Neuropathy
Symptom  Score (NSS) combined with the
Neuropathy Disability Score (NDS). The assessment
tools evaluated neuropathic symptom intensity as well
as detected presence of conditions like numbness and
tingling and burning sensations and functional
deficits such as gait abnormalities. The evaluation for
large fiber neuropathy (LFN) used nerve conduction
studies (NCS) as a diagnostic tool. The NCS

instrumentation enables the detection of nervous

Table 1: Demographic and Clinical Profile of Participants

system signal speeds and strengths which reveal extent
of injury to sensory and motor nerve fibers. The
researchers evaluated small fiber neuropathy (SFN)
through a combination of Quantitative Sudomotor
Axon Reflex Test (QSART) for autonomic nerve
evaluation and skin biopsy exams to analyze
intraepidermal nerve fiber density (IENFD) as a
marker for small nerve involvement.

Results

The research indicates that Parkinson’s disease
patients present significant rates of small fiber
neuropathy (SFN) especially when the disease
progresses to advanced stages where SFN affects 45%
of patients. Researchers discovered Large fiber
neuropathy (LFN) in 25 percent of the patients
alongside 30 percent of patients experiencing mixed
neuropathy. A substantial 60% of patients during
Hoehn and Yahr stages 3-4 experienced SFN yet
patients at stages 1-2 showed less incidence of this
condition. Research found that burning sensations
along with tingling was the most common neuropathy
symptom experienced by 62.5% of examined
participants. Nerve conduction studies (NCS)
identified normal motor responses across most
patients yet detected major sensory abnormalities
which predominantly expressed in people with SEN.
Results from skin biopsies proved that SEN patients
possess diminished numbers of intraepidermal nerve
fibers known as IENFD. Parkinson's disease
neuropathy affects walking function based on the
reports of gait disturbances by 35% of SEN patients.
The research demonstrates the necessity of prompt
diagnosis and treatment of SFN alongside LFN
because it improves medical results in patients with
Parkinson’s disease.

Variable Category Frequency Percentage
Age Mean + SD 68.2 +8.1 -
Gender Male 22 55%
Female 18 45%
Hoehn & Yahr Stage Stage 1-2 16 40%
Stage 3-4 24 60%
Vitamin B12 Supplement | Yes 14 35%
No 26 65%
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This table summarizes participant demographics.
Most were in later PD stages (Stage 3-4), with a

slightly higher proportion of males. Majority (65%)

were not taking B12 supplements, which may be
relevant to neuropathy incidence.

Table 2: Frequency of Neuropathy Symptoms (NSS)

Symptom Never Occasionally Often Always
Numbness 2 10 18 10
Burning sensation 5 8 16 11
Tingling / Pins & | 3 7 20 10
needles

Stabbing pain 10 12 10 8

Worse at night Yes: 25 No: 15 - -

Affects gait None: 5 Mild: 10 Moderate: 15 Severe: 10

This table illustrates

frequently  reported

Percentage of Patients (%)

the frequency of common
neuropathy symptoms among patients. The most

symptoms

40
35
301
25
20
15
10p

5

o]

burning

Prevalence of Neuropathy Symptoms in PD Patients

Numbness

Burning Sensation

sensation, tingling, and numbness, while stabbing
pain and gait disturbances were less common. The
night-time worsening of symptoms is notable.

Tingling Stabbing Pain

This chart displays the most common neuropathy

symptoms. Burning sensation and tingling are most

frequent, highlighting key indicators for diagnosis.

Table 3: Neuropathy Disability Score (NDS)
Test Normal Reduced Absent
Vibration (128 Hz) 18 12 10
Pinprick Sensation 20 10 10
Temperature Sensation 22 10 8
Ankle Reflexes 16 14 10

This table presents the findings of NDS clinical tests.
The majority of participants had normal responses to
vibration and pinprick sensations, while ankle reflexes

showed a higher proportion of reduced or absent
responses, indicating possible sensory and motor
nerve involvement.
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This chart displays the results of NDS clinical tests.
Vibration and pinprick responses were normal for

Number of Participants

Neuropathy Disability Score (NDS) - Clinical Tests

Normal
Reduced
mm Absent

201

fury
w

iy
o

w

Vibration (128 Hz)

Tests

Table 4: Diagnostic Test Results (NCS, QSART, Skin Biopsy)

A5

Pinprick Sensation Temperature Sensation  Ankle Reflexes

most, but ankle reflexes showed a marked reduction,
indicating sensory-motor deficits.

Test Type Normal Reduced Absent
Motor NCS 25 10 5
Sensory NCS 22 12 6
QSART 18 15 7
IENFD (Skin Biopsy) 14 16 10

Table 4 shows results for diagnostic tests assessing
small and large fiber involvement in PD patients.
Most patients had normal motor NCS results, but a

Number of Participants

251

20

15+

10}

significant proportion
responses in sensory NCS, QSART, and skin biopsy,
indicating peripheral nerve dysfunction.

Diagnostic Test Results

had reduced or absent

B Normal

Reduced
Absent

Motor NCS

Sensory NCS QSART

Tests

IENFD
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This chart highlights the distribution of diagnostic
test results. Most participants had normal motor
responses, but a significant number showed reduced

or absent sensory responses, pointing towards
peripheral neuropathy.

Table 5: Distribution of Peripheral Neuropathy Types (SEN, LFEN, Mixed)

Neuropathy Type Male Female | Stage 1-2 Stage 3-4 Total
Small Fiber Neuropathy (SFN) 10 8 6 12 18
Large Fiber Neuropathy (LEN) 4 6 3 7 10
Mixed 8 4 7 5 12

Table 5 summarizes the distribution of SFN, LFN,
and Mixed types across gender, disease stage, and total
cases. The majority of participants exhibit Small Fiber
Neuropathy (SFN), with a higher prevalence in later

disease stages (Stage 3-4). Mixed cases were less
frequent than SFN but still significant, indicating that
many cases of PD-related neuropathy involve both

fiber types.

Distribution of Neuropathy Types (SFN, LFN, Mixed)

12}

10p

Number of Participants

0

SFN

This chart displays the updated distribution of SFN,
LFN, and Mixed neuropathy cases among PD
patients. SFN is the most prevalent, followed by
Mixed neuropathy in some participants, with LFN
being less frequent in comparison.

Discussion

The research identifies peripheral neuropathy types
among Parkinson's disease patients by revealing small
fiber neuropathy affects 45% of individuals while
measuring multiple severity factors. Similar to
previous research scientists have observed robust
evidence linking PD to SFN. A study established SFN
occurs commonly in PD patients especially during
later stages of the disease while simultaneously causing
remarkable deterioration in patient lifestyle quality

Male
m Female
. Stage 1-2
B Stage 3-4

Mixed

[2]. The study confirms past observations by showing
that SFN occurs in 60% of late PD patients who have
Hoehn and Yahr stages 3-4 thus supporting the idea
that PD progression leads to neuropathic symptoms.
The research study demonstrated that large fiber
neuropathy (LFN) occurred in 25% of patients
alongside mixed neuropathy in 30% of individuals.
Past research has validated the finding that PD-related
neuropathy usually affects both fiber types [4, 1]. The
studies presented evidence that PD patients develop
both sensory and large fiber neuropathy which
increases their risk of experiencing gait disturbances
as reported in this study. The research demonstrated
neuropathy creates a direct link to burning pain
sensations together with tingling feelings and changes
in walking ability [4]. The medical research
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demonstrates sensory signs of burning sensations and
tingling occur regularly in PD patients who present
with SFN and these symptoms tend to intensify as PD
becomes more severe [11]. The research documented
that gait disturbances affected 35% of patients with
SEN which corresponds to results from study [2,9]
showing neuropathy causes PD patients to experience
impaired balance and heightened fall risk.

Implications

This research presents important clinical implications
by requiring immediate screening methods for
peripheral neuropathy specifically in Parkinson’s
disease patients. Early identification through NCS
and skin biopsy testing enables healthcare providers
to provide better treatment approaches which
decreases motor limitations while increasing patient
lifestyle quality during PD's advanced stages.
Researchers suggest that B12 dietary supplementation
could help decrease peripheral neuropathy symptoms.
The research should continue to investigate new
treatment approaches which combat neuropathy
symptoms so patients can experience better quality of
life with decreased risks of falling.

Conclusion

The research findings show that small fiber
neuropathy infects 45% of Parkinson’s disease
patients most commonly during advanced stages.
The study confirms the existence of large fiber
neuropathy (LFN) in 25% of patients which shows
the intricate nature of neuropathic symptoms in PD.
Most patients with Hoehn and Yahr stage 3-4 showed
symptoms of SFN yet LFN occurred at all disease
stages according to the study findings. The symptoms
brought on by SFN and LEN result in burning
sensations and tingling which give rise to substantial
impacts on PD patient quality of life alongside their
ability to move around. Nerve conduction studies
(NCS) alongside skin biopsies proved important for
medical teams in recognizing SFN and LFN. The
study design with both small participant numbers
and single-time data collection has limitations yet
highlights the critical need for prompt neuropathy
detection and therapeutic interventions in PD.
Future researchers should conduct extensive
longitudinal studies involving bigger sample sizes to

examine SFN and LFN progression patterns together
with potential treatment options.
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