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Abstract 

Background: Chronic idiopathic polyneuropathy is asymmetrical, axonal damage involving large fibres of 

insidious onsets is disclosed in neurophysiologic long-dependent neuropathy and slowly progressive course over a 

minimum of six months without aetiology can be identified despite the appropriate investigations. This research was 

designed to investigate idiopathic polyneuropathy individuals. Methods: The comparative patient control research 

comprised 20 patients selected from 127 polyneuropathic and 20 matching age or sex controls from the Al-Azhar 

University Neurology Clinic at Assuit Hospitals, April 2019 to May 2021. Results: Age of onset of idiopathic 

polyneuropathy patients (47-73), length of disease (1-6) years (60%), DN4 score (5–7), abnormal pine brick (80%), 

abnormal vibrations (90%), abnormal fine touch (75%), distal weaknesses (70%) losing ankle (90%) and wasting (20 

percent ). This represents significant variations in the amplitude of decreased motor-action compounds and the 

reduced speed of median,ulnar, tibial peroneal nerves across the tested groups. Significant variations between tibial 

and peroneal tissues are also seen in prolonged distal latency, decreased sensory amplitude and extended latency 

between sensory (median, ulnar, and sural) nerves. The delay differences and a reduced amplitude of sympathetic 

cutaneous response across the investigated groups are significant. There are also substantial differences in the 

intraepidermal nerve fibre density decrease in skin biopsy from the distal leg between idiopathic polyneuropathical 

patients and control groups. Conclusion: Intraepidermal nerve fibre density in skin biopsy is responsive to idiopathic 

polyneuropathy than standard neurophyological investigations. 
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1. Introduction  
The diagnosis of exclusion is chronic idiopathic 

axonal polyneuropathy based on a thorough medical, 

family history, neurological examination and 

laboratory tests. Patients are expected to have 

neurological clinical examination with slowly 

progressing distal symmetric sensory or sensory-motor 

polyneuropathy and neurophysiologic axonal 

degeneration. [1]. Terms include idiopathic 

polyneuropathy, including chronic idiopathic axonal 

polyneuropathy (CIAP), chronic sensory 

polyneuropathy, unknown aetiology chronic 

polyneuropathy, undifferentiated peripheral 

neuropathy, and crypogenic polyneuropathy [2]. 

The median onset age in individuals with chronic 

idiopathic axonal polyneuropathy is between 55 and 

63 years [3, 4]. 

Idiopathic polyneuropathy is an underlying 

dying-back neuropathy, which spreads closely with 

symmetrical, distal loss of motor and sensory function 

in the lower limbs. The consequence is sensory loss in 

a pitch pattern, weakness and distal muscular atrophy 

with loss of knee reflexes [1]. 

Early sensory nerve amplitude loss follows a loss 

of motor amplitudes with progressive l propagation in 

upper limbs in idiopathic sensory or sensory 

neuropathy. Speeds may be aberrant due to secondary 

demyelination, or loss of the fastest conducting fibre 

of the nerve, after severe diseases [3, 5]. 

The electromyography shows positive waves and 

fibrillation potential of very low amplitude in patients 

with idiopathic Neuropathy; motor units are not 

numerical and of high amplitude but are not complex 

as there is sufficient time to simplify the wave and 

motor-unit action potential is 5 to 10 times as normal. 

The degree of denervation may be evaluated with the 

EMG needle [6], the proximal muscle. 

The sympathetic skin response (SSR) is a 

polysynaptic reflex that results from reflex activation 

of sweat glands by sympathetic sympathetic 

cholinergic sudomotor fibres. It utilised to 

demonstrate a sympathetic affection of the nervous 

system in a broad range of illnesses that may influence 

peripheral neuropathy and other conditions [7]. 

Parameters for the laboratory test in distal 

symmetric polyneuropathy have been published by the 

American Neurology Association, and parameters 

recommend the following tests: rapid blood glucose, 

renal and liver function, complete blood 

count/deferential blood count, B12 sedimentation rate 

of serum vitamin B, thyroid hormone or thyroid 

function tests, and serum electron immunophixing 

tests. 

Skin Biopsy is a good diagnostic test in 

individuals with neuropathy symptoms. 

The specific degeneration of somatic 

unmyelinated fibres that transmit pain and heat 

sensations may be shown by skin biopsy. The 

neurophysiological standard tests cannot detect these 

fibres. Diagnostic information may even be provided 

if there is little or no clinical indication of neuropathy. 

Also used to assess neuropathy progression[9, 10]. 

It has been shown that intra-epidermal nerve 

fibre density is helpful to confirm the diagnosis of 

peripheral neuropathy of different etiologies with 

specificities ranging from 95% to 97%, sensitivity 

ranging from 45% to 80% [11]. 
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The characteristic to identify neuropathy is a 

decrease in the IENF density (number of fibres per 

linear mm) at the distal leg[9]. Increased IENFs were 

observed in individuals with neuropathy and may be 

early markers of nerve fibre dysfunction[14]. 

Follow-up skin biopsy has shown that the IENF 

inflammation is an early sign for axonal degradation 

and that the IENF density decrease predicts a 

transition to symptomatic neuropathy[15]. 

Definite diagnosis of idiopathic sensory 

neuropathy requires aberrant sensory nerve conduction 

studies, e.g. potential sural sensory nerve action 

amplitudes and/or nerve conduction velocity (NCV) or 

reduced intraepidermal fibre density; (IENFD). 

Sensory Nerve Conductivity and IENFD were selected 

as the two DSP diagnostic tests because they detect 

anomalies in big and small sensory neurons and they 

have accessible age-based normative values for 

detecting abnormal cases [3]. 

 

2. Patients and methods. 

 This study was a case-control study. Included 20 

patients with idiopathic polyneuropathy recruited from 

127 patients with polyneuropathy, 20 healthy 

individuals of matched age and sex as a control group. 

All patients were recruited from the outpatient clinic 

of Neurology department of Al-Azhar University, 

Assuit branch.        

The study was approved by the ethics committee 

of research involving human subjects of faculty of 

medicine Al- Azhar University, Assuit branch. 

Informed consent was obtained from each individual 

before being enrolled in the study. 

All patients were subjected to  

1. Full history taking; complete clinical examination 

and applying diagnostic neuropathic pain questioner 

score (DN4 score). 

2. Blood tests:  Including (Complete blood picture, 

2hours glucose tolerance test or hemoglobinA1C, 

Protein electrophoresis, Immunoglobulin IGg, IGA 

and IGM. Serum vitamin B12, vitamin B6, serum 

copper, Thyroid function test, liver function test 

(ALT and AST) Kidney functions tests (serum 

creatine and BUN). Vasculitic profile (ESR, CRP, 

ANA, RF, ANCA), Virology screening for (HCV 

ab, HBSag, HIV ab), Anti RO/SSA and Anti 

LA/SSB antigen antibodies, Anti TTG and CSF 

aspiration and analysis. 

3. Neurophysiological studies of patients and 

control groups:  include. 

 Motor nerve conduction studies of  Median , 

ulnar, common peroneal and   posterior tibial 

nerves  

 F wave response of Median , ulnar  tibial and 

common peroneal nerves 

 Sensory nerve conduction studies of the median , 

ulnar  dorsal sural nerves 

 Electromyelography from tibialis anterior 

muscles.  

 Sympathetic skin response from ipsilatral hand 

and foot after contralateral stimulation of median 

nerve at wrist. 

4. Skin punch biopsy: 3ml punch biopsy from 10 cm 

above the lateral malleolus of distal leg and 

identification of intra epidermal nerve fiber 

density/mm using immunohistochemistry after stain 

with anti 9.5 protein gene antibody stain using 

(Leica microsystems Gmbh, Germany) full HD 

microscopic imaging system. 

5. Statistical analysis 

The collected data was revised, coded, tabulated 

and introduced to a PC using Statistical package for 

Social Science (IBM Corp. Released 2017. IBM SPSS 

Statistics for Windows, Version 25.0. Armonk, NY: 

IBM Corp.). Data were presented and suitable  

analysis was done according to the type of data 

obtained for each parameter. Descriptive statistics: 

Mean Standard deviation (± SD) for numerical data. 

Frequency and percentage of non-numerical data. 

Shapiro test was done to test the normality of data 

distribution. Analytical statistics: Student T Test was 

used to assess the statistical significance of the 

difference between two study group means. 

 

3. Results 

The present study included 20 patients with 

idiopathic polyneuropathy recruited from 127 patients 

presented with polyneuropathy and 20 healthy control 

subjects of matched age and sex. 

Table (1) Demographic data of studied groups. 

 Patient group Control group 

Age  Mean 

Average  

55.8±7.5 years 

47-73 years 

50±5.5 years 

46-62 years 

Sex  Male  

Female 

9(45%) 

11(55%) 

10(50) 

10(50%) 

Marital Status  Married  

Not married 

17(85%) 

3(15%) 

15(75%) 

5(25%) 

Residence Urbane Rural 12(60%) 

8(40%) 

14 (70%) 

6   (30%) 

This table showing that mean age incidence of   idiopathic polyneuropathy in our study is (55.8 ±7.5 years old), 

range between (45-71) years old with female to male percent (55 % - 45%). while mean age of control group is 

(50±5.5) years old range between (46-62) years and male to female percent (50%-50%) Table (1). 

http://peripheralneuropathycenter.uchicago.edu/learnaboutpn/evaluation/neuroexam/index.shtml
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Table (2) Clinical data in patient with idiopathic polyneuropathy. 

 

  Age of onset 
Mean: (55.8±7.5) years 

Range :(47-73)    years 
Fasciculation 0 % 

Propreception 

Course ↓ Sense of position 4(20) 20% 

Progressive 16(20) 80% ↓ Sense of     movement 4(20) 20% 

Stationary 4(20) 20% ↓ Vibration sense 18(20) 90% 

Duration 
Mean: (3.08±1.57) years 

Range (1 - 6) years 
↓ Fine touch 15(20) 75% 

Pain Romborgism 7 (20) 35% 

DN4 score 
Mean:   (5.6±0.8) 

Range : (5 - 7) 

Autonomic 5 (20) 25% 

Wasting LL 4( 20) 20% 

Weakness UL 2 (20) 10% 

Painful 12(20) 60% Weakness LL 14(20) 70% 

Painless 8(20) 40% Cranial N 0 (20) 0% 

Reflexes in LL Reflexes in UL 

↓ Ankle 18(20) 90% ↓ Biceps R 2(20) 10% 

↓ Knee 11(20) 55% ↓ Triceps R 0(20) 0% 

Pin brick LL ↓ Brachioradialies R 1(20) 5% 

Absent 6(20) 30% Pin brick UL 

Diminished 10(20) 50% Normal 16(20) 80% 

Normal 4(20) 20% Diminished 4(20) 20% 

This table represent that almost of the patients had age of onset between 47- 37 years old and most of patients 

with idiopathic polyneuropathy in our study had progressive painful sensory course with predominant distal weakness 

in lower limbs and loss of ankle reflex and vibration sense at ankle with little upper limbs affection without cranial 

nerve affection and neuropathic diagnostic pain score is between (5 -7) Table (2). 

 

Table (3) Comparison of motor and sensory nerve conductionm study at upper limbs in studied groups. 

 

 
                               Patients 

                               N=40 limb 

 Control 

   N=40 limb P-Value 

  Mean ±SD Mean ±SD 

 Median motor 

DA (m.sec) 4.41 1.05 3.6 0.54 <0.67(NS) 

CMAP (M.v) 3.21 2.03 4.2 4.87 <0.001(S) 

NCV  (m/sec) 53.5 11.53 62.1 6.93 <0.001(S) 

F  ( m.sec) 28.5 4.5 27.3 2.4 0.16 (NS) 

Median sensory 
LA  (m.sec) 3.2 0.87 2.5 0.39 0.043( S) 

AMP (u.v) 7.9 3.1 14.5 3.2 <0.001(S) 

Ulnar motor 

DL ( m.sec) 3.2 3.6 2.99 3.59 0.68   (NS) 

CMAP (M.v) 5.33 0.89 6.02 0.65 0.038( S) 

NCV (m/sec) 54.8 14.4 59.9 4.54 0.034( S) 

F m.sec 27.3 3.23 28.2 2.62 0.17 (NS) 

Ulnar sensory 
LA (m.sec) 2.67 0.54 1.91 0.22 <0.001( S) 

AMP ( m.v) 3.7 3.35 6.2 1.22 <0.001( S) 

This table shows that ther is significant differences between compound motor action potential (CMAP), motor 

conduction velocity (NCV) of both median and ulnar nerves. Ther is significant differences of   sensory action 

potential amplitude (SAPA) and sensory latency (LA) of both sensory median and sensory ulnar nerves between 

patient and control groups Table (3). 
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Table (4) Comparison of motor and sensory nerve conduction study in  the lower limbs of studied groups. 

 

 

Patients 

N=40 limb 

Control 

N=40 limb P-Value 

Mean ±SD Mean ±SD 

Tibial motor 

DA ( m.sec) 5.9 1.19 4.2 0.54 <0.001( S) 

CMAP (MV) 6.51 0.37 9.3 4.7 <0.001( S) 

NCV( m/sec) 41.2 1.65 48.5 1.86 0.01  ( S) 

F( m.sec) 49.6 4.59 48.7 3.69 0.27 (NS) 

Sural sensory 
LA  (m.sec) 4.08 2.28 3.70 1.26 0.031 (S) 

SAMP (uv) 6.7 3.12 13.6 4.6 <0.001( S) 

Peroneal 

motor 

DA  (m.sec) 5.2 1.47 4.19 0.58 <0.001 (S) 

CMAP (MV) 3.85 2.35 5.7 0.86 <0.001( S) 

NCV (m/sec) 48.2 6.24 44.9 1.71 <0.001( S) 

F( m.sec) 44.31 7.59 44.89 6.15 0.68( NS) 

 This table showed that ther is significant differences between motor distal latency (DL), compound motor action 

potential amplitude (CMAP), motor conduction velocity (CV) of both tibial and peroneal nerves between patient and 

control groups. Also ther is significant differences of sensory latency, sensory potential amplitude (SAPA) of sensory 

sural nerve between patient and control groups Table (4). 

 

Table (5) Comparison of SSR of hands and foot in patient having idiopathic polyneuropathy and control group. 

 

 
Patients 

N=40 side 

Control 

N=40 side P-Value 

  Mean ±SD Mean ±SD 

Hand 
LA  m.sec 2216.6 672.27 1406.6 164.5 <0.001 S 

AMP MV 1574.4 565.13 3632.1 1861.9 <0.001 S 

Foot 
LA  m.sec 2131.41 711.47 1413 515 <0.001 S 

F m.sec 1311.53 741.07 3094.8 1644.9 <0.001 S 

This table shows significant differences of prolonged latency and diminished amplitude of sympathetic skin 

response ipsilatral hand and foots between patient with chronic idiopathic polyneuropathy and control group Table(5). 

 

Table (6) Comparison of  intra epidermal nerve fiber density density from in patients and control groups . 

  

 

Patients 

N=20 
Control 

N=20 P-Value 

Mean ±SD Mean ±SD 

IENF (mm) 6.15 1.25 12.2 3.57 <0.001 S 

This table shows that there is significant marked reduction of intraepidermal nerve fiber density in patients with 

chronic idiopathic axonal polyneuropathy compared with control groups Table (6). 

 

4. Discussion 
Cryptogenic polyneuropathy is an exclusion 

diagnosis based on thorough medical, family history, 

neurological exams and laboratory tests[1]. 

In this study the mean age of idiopathic 

polyneuropathy (55.8±7.5), which range from the (47-

73) year to the (55 percent-45 percent) male to female 

ratio, is agreed with De Sousa., (2006)[17] and Wolfe 

et al., (1999)[17] which found that mean age of 

idiopathic polyneuropathy (51-63) and is also in 

agreement with Janose T et al., (2005)[19] who found 

the mean age of idiopathic polyneuropathy (51-63) 

years) 

In the current research, we discovered that pain 

was found to be 60%, sensory loss at 20%, distal 

weakness at 70%, 35% and the autonomy at 25%, 

whereas Pasnoor, and others (2013)[20] who found 

pain reported at 27% to 42%, sensory loss at 65%, 

distal weakness of 26% to 82%, and balance 

difficulties at 33%. 

This is consistent with Mc Leod., et al. 

(1984)[21] who observed that ther are substantial 

disparities of both the median and ulnal nerve 

amplitude between NCV (0.001) and CMAP (>0.001) 

of both medium and ulnar in patients with undefined 

origin and control neuropathia. 

Sensory differences between sensory amplitude 

(<0.001) and latency (<0.001) are significant in both 

median and ulnar nerves and agree with Mc Leod., et 

al (1984)[21] who found that ther differences between 

medial and ulnar nerve latency(<0.001) and 
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SAPA(<0.001) are significant in patients with 

undetermined causal and control group neuropathy. 

The latency (< 0.001), the Compound Motor 

action Potential (CMAP) amplitude ( < 0.001) and the 

conductor velocity (CV) of both tibial and peroneal 

nerves are significantly different, and McLeod. et 

al.(1984)[21] found that there are significant CV (< 

0.001) and CMAP (<0.001) differences of the tibial 

and peroneal nerves i. Their differences are 

significant. 

Ther were significant differences between 

sensory latency (LA) ( 0.031) and sensory amplitude 

(SAPA (<0.001) of sural nerves, and this was proven 

by the McLeod., et al. 1985) (21) who found that ther 

was significant differentiation between median and 

ulnar nerve latency (<0.001) and latency of the SAPA 

(<0.001). 

This was consistent with Situ J et Al., (2012)[22] 

that found significant differences between SSR upper-

extreme latency and upper- and lower-extremity 

amplitude (P < 0.05) between patients with prolonged 

latency SSR (< 0.001) and decreased amplitude SSR 

(< 0.001) in their hands and foot between patients with 

idiopathic axonal polyneuromas and control groups. 

This is a significant reduction in intraepidermal 

nerve fibre density at distal leg (P<0.001) between 

chronic idiopathic polyneuropathy patients and control 

groups and is in agreement with Pittenger et al, 

(2004).[23] It was found that the IENF decrease 

(P<0.001) was significant by comparing controls with 

axonally polyneuropathic patient's distal leg groups. 

 

5. Conclusion 

Decreased intra-epidermal nerve fibre density in 

distal leg skin biopsy is regarded a simple and 

accurate idiopathic polyneuropathy diagnostic test. 
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