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Abstract 

Objective: This study is to find the relevant 

between Parkinson’s disease (PD) patients in various 

stages and duration of disease who have been treated 

with Levodopa and developed peripheral neuropathy 

(PN).

Methods: 40 patients with PD (diagnosed by UK-

PDSBB criteria) who have been treated with Levodopa 

were enrolled, 8 were excluded by exclusion criteria 

(diabetes, history of chemotherapy, antiretroviral ther-

apy, and vertebral degeneration) and 32 patients were 

screened for polyneuropathy by Toronto Clinical Neu-

ropathy Scoring System (TCSS), 30 patients who TCSS 

more than 5 out of 12 were conducted nerve conduction 

study (NCS) to confirm the diagnosis. 30 Patients were 

divided into 2 groups, short exposure Levodopa drug; 

SELD (3 years or less) and long exposure Levodopa 

drug; LELD (more than 3 years) then compared TCSS 

and NCS.

Result: PN was present in both SELD and LELD, 

diagnosed by absent of SNAP in Radial nerves 

and Sural nerves 13.3% and 60.0% respectively, 

manifested as symmetrical and predominately sensory 

axonal neuropathy

Conclusion: In our research showed that most 

of patients in this study experienced the clinical 

of polyneuropathy from TCSS, but no significance 

differentin both groups of L-dopa exposure. NCS 

showed electrodiagnostic finding of length-dependent 

distal large fiber sensory neuropathy.

Keyword: Parkinson’s disease, Polyneuropathy, 

Levodopar

Introduction 

 Parkinson’s disease (PD) is the most common 

neurodegenerative disease. PD is often referred to as 

an α-synucleinopathy due to histological finding. 

Their characterized by accumulation of an abnormal 
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intracytoplasmic proteins primarily of α-synuclein and 

ubiquitin so called Lewy bodies. In macroscopic finding 

would see dopaminergic neuronal loss. 

 Clinical manifestation of PD includes low fre-

quency, usually 3-7 Hz, resting tremor, bradykinesia 

(hallmark of hypokinetic movement disorder), postural 

instability and rigidity. Typically, asymmetrical and 

rarely head involvement. Many associations of nonmotor

feature of PD in late stage of disease include cognitive 

dysfunction, dysautonomia, olfactory dysfunction,

gastroparesis which also impacted quality of life of 

those patients.1

 In recent studies showed that another nonmotor 

symptom is peripheral neuropathy (PN) but etiology is 

unknown2,3, either the progression of the disease or a 

side effect of levodopa treatment.1 Not only postural 

instability or rigidity that often seen in late stage PD 

patients that can cause falling and fracture in those 

patients, but also numbness from peripheral neuropathy

may be another factor of it.

 Therefore, in this study we focus on PD patients 

who have been treated with Levodopa drug and 

develop peripheral neuropathy. To study the relevant 

between Levodopa and peripheral neuropathy.

Materials and Methods

Design: This cross-sectional study was approved 

by ethic committee of Vajira Hospital and conducted in 

Neurology Division of Vajira hospital, Bangkok, 

Thailand. Medical records from database of E-phis 

program were reviewed from January 1, 1992 to 

December 31, 2017

Patients: Inclusion criteria were patients who have 

been diagnosed PD by United Kingdom Parkinson’s 

Disease Brain Bank (UKPDBB) criteria4and have been 

treated with Levodopa drug. Diabetes Mellitus, end 

stage renal disease, endocrinopathy both hypothyroid 

and hyperthyroid, HIV infected and on chemotherapy 

or have a history of chemotherapeutic drugs, vertebral 

degenerative disease and patients who have been 

treated or continue anti-tuberculosis medication were 

excluded from this study due to the disease itself or 

medication of these diseases can cause peripheral 

neuropathy.

 Clinical assessment for peripheral neuropathy 

consisted of complete medical history, neurological 

examination screened by Toronto Clinical Neuropathy 

Scoring System (TCSS). Neurological examinations 

were strength for both upper and lower extremities, 

coordination, deep tendon reflexes and sensory function

(pinprick, temperature, light touch, vibration and 

proprioception). The cumulative doses and duration of 

exposure of LD was obtained.

 40 PD patients who have been treated with 

Levodopa was enrolled. 8 were excluded due to 

exclusion criteria (3 with DM, 2 HIV, 1 hyperthyroidism 

and 2 post operation of spinal stenosis). 32 patients 

were screened by TCSS (supplement.1) which 

evaluated by questionnaire of clinical polyneuropathy 

then physical examination of deep tendon reflexes and 

sensation both large and small fiber. Total score of 

TCSS is 24. If score more than 55, patients would be 

diagnosed as mild polyneuropathy and conducted a 

Nerve Conduction Study (NCS) to confirm the diagnosis 

of sensory polyneuropathy. 2 patients were excluded 

due to TCSS were less than 5. 30 eligible patients were 

divided into 2 groups, none of them have weakness on 

physical examination, 15 short exposure Levodopa 

drug; SELD (3 years or less) and 15 long exposure 

Levodopa drug; LELD (more than 3 years)6,7and 

performed a NCS in these patients. 

 NCS were performed at both sides of Radial 

nerves at anatomical snuffbox to avoid the abnormality 

of NCS from entrapment such as Carpal Tunnel 

Syndrome or Cubital Tunnel Syndrome and Sural nerves 

at mid-calf of both legs by using of Viking application 

version 21.1.0.195 of Natus ©2013 by attending 
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neurologist. Temperature probe was applied to control 

surface temperature around 30-31°C

Outcome:The outcome measurements were com-

paring of peak negative latency, amplitude and Sural/

Radial Amplitude Ratio (SRAR) of Radial and Sural 

nerves in patients both SELD and LELD to find a 

prevalence of peripheral neuropathy.7

 Statistical analysis: Descriptive data was shown 

as mean and standard deviation (SD). With sample size 

in each group, Fisher’s exact test with a 0.05 2sided 

significance level had 85% power to detect a difference 

of 0.2 in the prevalence of PN between those 2 groups. 

Analyzed by SPSS version 22.

Results 

 Group comparison:

 40 patients were selected from listed in the 

database of E-phis Vajira hospital (Fig.1) who met the 

eligible criteria. Consents were informed to patient and 

family of those participants. Duration and cumulative 

doses showed no differences between 2 groups of 

patients (Table.1) 

 Diagnosis of peripheral neuropathy:

 2 of patients were excluded from participant due 

to no clinical of PN. Symptoms from TCSS were evalu-

ated, most of patients experience clinical of numbness 

(n=13, 86.7%) in SELD group. In contrast, most of LELD 

group experience clinical of ataxia (n=11, 73.3%). 

 In neurological examination both groups, ankle 

deep tendon reflexes were hypo/areflexia. The most 

abnormal examination is vibration sensation which are 

66.7% in SELD and 80.0% in LELD (Table.2).

 However, there were no significance in clinical of 

PN which evaluated by TCSS and neurological exami-

nation between 2 groups.

40 patients with Parkinson’s disease 

(Diagnosed by UKPDSBB criteria) who 

have been treated with LD

32 eligible patients were enrolled and 

screened by Toronto Clinical 

neuropathy Scoring System (TCSS)

15 patients with long exposure 

Levodopa drug (LELD)

15 patients with short exposure 

Levodopa drug (SELD)

8 were excluded by

• 3 with DM

• 2 HIV

• 1 hyperthyroidism

• 2 post operation of spinal stenosis

2 were excluded by 

TCSS 

(TCSS 0-5)

30 patients(TCSS 6-12)

 were divided into two groups by L-dopa exposure time

 and then sensory nerve electrophysiologicstudy

Figure 1 Algorithm of inclusion patients
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Relevant between PD and PN:

 Electrophysiological study showed the abnor-

malities which are abnormal of peak negative latency 

and amplitude of SNAP for both Radial and Sural 

nerves8(Table.3). But the absent percentage can be 

observed in Sural more than in Radial nerve. Moreover, 

in SRAR less than 0.4 showed 90% specificity of ax-

onal neuropathy9 in both group between short exposure 

and long exposure of Levodopa duration, there were 

no significant of absent SNAP. 

 Percentage of absent SNAP amplitude in both 

groups were not significant.10

Table 1 Baseline characteristic of patients

Clinical feature PD with SELD

(n=15)

PD with LELD

(n=15)

p-value

Age at assessment 65.66 ± 10.94 76.13 ± 9.07 0.008

Female 9 9

Proportion of LD use (mg/day) 388.462 ± 314.347 396.667 ± 311.372 0.945

Duration of LD exposed (month) 23.667 ± 10.404 99.000 ± 39.210 < 0.01

SELD = Short Exposure Levodopa Drug, LELD = Long Exposure Levodopa Drug, SD = Standard Deviation, PD = Parkinson’s Disease 

Table 2 Clinical characteristic 

Clinical feature PD with SELD 

(n=15)

PD with LELD 

(n=15)

p-value

Pain 5 (33.3%)  7 (46.7%) 0.710

Numbness 13 (86.7%) 9 (60.0%) 0.215

Tingling 8 (53.3%) 6 (40.0%) 0.715

Weakness 3 (20.0%) 5 (33.3%) 0.682

Ataxia 8 (53.3%) 11 (73.3%) 0.450

Upper-limb symptom 9 (60.0%) 4 (26.7%) 0.139

Physical examination 

Knee refl ex (hypo/arefl exia) 10 (66.7%) 14 (93.3%) 0.169

Ankle refl ex (hypo/arefl exia) 14 (93.3%) 15 (100%) 1.000

Sensory score  

Abnormal pinprick 4 (26.7%) 8 (53.3%) 0.264

Abnormal temperature 2 (13.3%) 3 (20.0%) 1.000

Abnormal touch 2 (13.3%) 2 (13.3%) 1.000

Abnormal vibration 10 (66.7%) 12 (80.0%) 0.682

Abnormal position 9 (60.0%) 10 (66.7%) 1.000

TCSS score (mean ± SD) 6.73 ± 2.76 7.73 ± 2.37 0.856
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Table 3  Electrophysiologic data

Electrophysiological feature PD with SELD 

(n=15)

PD with LELD 

(n=15)

p-value

Radial nerve (anatomical snuff box)

Right peak latency, mean ms ± SD 2.23 ± 0.39 2.19 ± 0.25 0.801

Left peak latency, mean ms ± SD 2.29 ± 0.33 2.18 ± 0.21 0.335

Right SANP mean µV ± SD 25.67 ± 9.79 22.56 ± 9.61 0.406

Left SANP mean µV ± SD 25.36 ± 9.01 26.74 ± 7.98 0.670

SNAP absent (%) 2 (13.3%) 0 0.483

Sural nerve (mid-calf of leg)

Right peak latency, mean ms ± SD 2.82 ± 0.37 2.90 ± 0.49 0.757

Left peak latency, mean ms ± SD 2.66 ± 0.32 3.19 ± 0.73 0.142

Right SANP mean µV ± SD 7.03 ± 3.57 7.28 ± 3.05 0.899

Left SANP mean µV ± SD 6.35 ± 2.68 9.02 ± 4.37 0.231

SNAP absent (%) 9 (60%) 9 (60%) 1.000

Sural/Radial Amplitude Ratio (SRAR)

Right SRAR 0.11 ± 0.16 0.11 ± 0.16 0.364

Left SRAR 0.09 ± 0.22 0.14± 0.13 0.444

SNAP = Sensory nerve action potential

Discussion 

 Although we know that peripheral neuropathy

is one of the nonmotor symptom in Parkinson’s disease 

patient, it is still difficult to find the cause of it. From 

previous studies hypothesized that peripheral neu-

ropathy may be the side effect from Levodopa. To 

conduct our study, we evaluated by taking history about 

clinical of peripheral neuropathy and perform a

neurological examination. Finally, the electrophysiolog-

ical study was performed. 30 eligible patients with TCSS 

(6-12)were enrolled to our study. They were divided into 

2 groups by using the duration of Levodopa exposure, 

short and long exposure.

 In clinical history, most of the patients experienced 

numbness in SELD and ataxia in LELD. But when we 

performed a history, physical examination and NCS 

there were no difference between 2 groups. In electro-

physical study, there a 13.3% absent Radial SNAP in 

SELD and 60% absent Sural SNAP, more in Sural nerve. 

Also, SRAR that less than 0.4 indicate the evidence of 

length-dependent sensory neuropathy.

 Limitation in this study is the small group of 

participants due to some of Parkinson’s disease

patients were not follow up at the Neurology clinic and 

status of excluded patients, such as bed ridden or 

impaired active daily living that could not underwent an 

electrophysiological study. The further larger cohort, 

other tests for small fiber neuropathy might be required 

for positive outcome.
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Conclusion

 In our research showed that most of patients

in this study experienced the symptom of peripheral 

neuropathy, which most of them are numbness, this 

was found in clinical symptoms of small fiber neuropathy

which cannot be detected by conventional NCS but no 

significance of clinical symptoms between 2 groups.

 Nerve Conduction Study (NCS) showed electro-

diagnostic finding of length-dependent distal large 

fiber sensory neuropathy by absent SNAP 60% of Sural 

and 13.3% of Radial nerve but no significance different 

in both short and long levodopa exposure groups.
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Supplement

Figure 1. Toronto Neuropathy Clinical Scoring System (6)

Figure 2. Electrophysiologic study 
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 A. B.

 C. D.

 These figures showed the result example of the Nerve Conduction Study (NCS) of the patients which are 

absent Radial SNAP (A.), normal Radial SNAP (B.), absent Sural SNAP (C.) and normal Sural SNAP (D.)


