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ABSTRACT 

Objective: To study the clinical and electrophysiological features of peripheral neuropathy in chronic kidney disease (CKD) patients. 

Methods: Present study was conducted from January 2018 and December 2018 in which 40 recently diagnosed CKD patients 
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undergoing haemodialysis for one year and 40 controls were included. Results: In present study prevalence of uremic 

polyneuropathy was 50% based on clinically and electrophysiological studies showed prevalence of 65%. Mean age of 40 cases was 

36.9 ± 12 years. 26 (65%) were male and 14 (35%) were female. All patients were recently diagnosed CKD on haemodialysis since 

less than 1year duration. Patients having Diabetes and other co-morbid conditions contributory to neuropathy were excluded. 

Positive and negative sensory symptoms were seen in 15(37.5%), 10(25%) patients respectively. In present study 16 (40%) patients 

had mild to moderate neuropathy and 4(10%) had severe neuropathy according to modified NDS score. Most common nerves 

involved were peroneal, sural & tibial nerve. The most common pattern of uremic polyneuropathy was Axonal mixed sensory motor 

type. Conclusion: Peripheral neuropathy is common in CKD patients causing significant morbidity at very early stage and many 

patients can have subclinical neuropathy which can be assessed by electrophysiological study. 

 

Keywords: Chronic Kidney Disease, Uraemia, Haemodialysis, Uremic Polyneuropathy, Nerve Conduction Study 

 

 

1. INTRODUCTION 

The numbers of chronic kidney disease (CKD) cases are increasing day by day leading to high incidence of morbidity and mortality. 

Reported incidence of chronic kidney disease in developing countries is 15% of population and it rises to 40% among people over 

65. Among these patients, neurological complications occur in approximately 60% of patients, and it affects every part of the 

nervous system causing weakness, sensory impairment and altered sensorium. The most common neurological morbidity caused 

among these patients is uremic polyneuropathy. Various studies had shown that 60 to 100% of patients on dialysis complain of 

neuropathic symptoms (Basilio & Gómez, 2012). Uremic neuropathy is classically a distal symmetrical length-dependent, 

sensorimotor polyneuropathy commonly affecting lower limbs than upper limbs and it is more prevalent in male patients than 

female for unknown reasons (Arnold R et al., 2016; Jandak et al., 2007). 

On Clinical examination there is impaired vibratory sensation, diminished deep tendon reflexes, paraesthesias, hyperesthesia or 

hypoesthesia, cramps, restless legs, muscle weakness and atrophy.  Diagnosis of uremic polyneuropathy is done by careful clinical 

examination, biochemical evaluation and electrophysiological studies or nerve biopsy, if the diagnosis remains unclear. Nerve 

conduction studies (NCS) especially sensory parameters have been found to have high sensitivity for diagnosis of neuropathy (Burke 

D et al., 2001). The best measurement of peripheral nerve function is conduction velocity of the nerves which is a simple non-

invasive test helping the physicians in managing their patients. This study was done to assess clinical profile of neuropathy in CKD 

patients undergoing hemodialysis at tertiary care center. 

 

2. MATERIAL AND METHOD 

The present study of Clinical profile of uremic polyneuropathy in chronic kidney disease patients and its correlation with uremic 

toxins is from January 2018 to December 2018. Study included total 40 patients of CKD who were undergoing maintenance 

haemodialysis (HD) in a tertiary care multi-speciality hospital of Central India & 40 healthy controls. 

Inclusion Criteria for Cases was patients of Chronic Kidney disease on HD secondary to glomerulonephritis, medullary cystic 

kidney disease, hypertensive nephropathy & polycystic kidney disease who were diagnosed within 1 year. CKD patients of either sex 

whose age was more than 18 years and were ready to give consent for study were included. CKD patients with other comorbidities 

like diabetes, alcoholics, hypothyroidism, neurotoxic medication, connective tissue disease, SLE, amyloidosis known to cause 

neuropathy independently were excluded from present study. Control group included normal healthy individuals who gave consent 

for enrolling in study and renal donor patients who were undergoing evaluation for transplant. Patients were evaluated clinically by 

same observer for their neuropathic symptoms & signs and categorized by Modified Neuropathy Disability Score (NDS) (Andrew 

J.M. & Boulton 2005) as follows:  

No Neuropathy: NDS score 0/10 

Mild to Moderate Neuropathy: NDS score of < 6/10 

Severe Neuropathy: NDS score ≥ 6/10. 

 

Nerve Conduction Study 

All nerve conduction studies were done on Nicolet Viking in cases and controls. Motor nerve conduction studies for the median, 

ulnar, common peroneal tibial nerves & sensory nerve conduction studies for the ulnar, median, peroneal and sural nerves were 

recorded F wave study for all motor nerves were examined. 
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Statistical Analysis   

The data collected was evaluated using standard statistical methods using Microsoft Excel software. All values were expressed as 

Mean ± SD. Values were compared using unpaired student’s t-test. Significant probability value was considered when p value < 0.05. 

 

Ethical Issues  

There were no ethical and financial issues related to the study as all investigations are routinely indicated in these patients and 

proper consent was taken before enrolling a patient in study group. Ethical committee permission was taken before conducting the 

study. There were no ethical issues involved. The study was approved by the institutional Research and ethics Committee. 

 

3. RESULTS 

Present study included total 40 patients out of which 26 patients (65%) were male and 14 patients (35%) were female. Present study 

has total 26 patients of CKD who had neuropathy (65%) and 14 patients of CKD has no neuropathy (35%). Neuropathy was observed 

more commonly in male patients than female (69.23 % of males v/s 57.14 % of females).But this sex difference in prevalence of 

neuropathy in CKD patients was not found statistically significant (p value=0.65) . Neuropathy was more common in patients of CKD 

whose age was ≥ 35 years than patients whose age was ≤ 35 years (90% v/s 40% respectively).  This age difference in neuropathy 

prevalence was moderately significant (p value= 0.05) (Table 1 & figure 1).   

 

Table 1 Neuropathy Distribution according to Age and Gender in cases included in study 

 Percentage Neuropathy No Neuropathy Total P value 

Male    26 (65%) 18 8 26 
0.65 

Female    14 (35%) 8 6 14 

Age<35 year 20(50%) 8 12  
0.05 

Age >35 year 20(50%) 18 2  

 

 

 

 

Figure 1 Neuropathy distribution according to Age & Sex 

 

On clinical examination 37.5% patients reported positive sensory symptoms and 25% reported negative sensory symptoms. Pin 

prick and temperature sensation was impaired in 10% and vibration joint position was impaired in 20 % cases. Deep tendon reflexes 

were depressed or absent in 40 % patients. As per modified Neuropathy Disability score 16 (40%) patients had mild to moderate 

neuropathy and 4 (10%) had severe neuropathy (Table 2, 3 & figure 2).  
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Table 2 Clinical Profile of Uremic Neuropathy  

Symptoms and Signs Number Percentage 

Motor Weakness 0 0 

Sensory Symptoms 
Positive  15 37.5 

Negative 10 25 

Impaired Pin Prick & Temp 4 10 

Impaired Vibration 8 20 

DTR Ankle 16 40 

  

Table 3 Classification of Neuropathy Severity according to modified Neuropathy Disability Score 

Modified NDS Neuropathy Distribution By Clinical Findings 

  Number Percentage 

No Neuropathy  20 50% 

Mild-Mod Neuropathy  16 40% 

Severe Neuropathy  4 10% 

   Total  40 100% 

 

 

Figure 2 Modified NDS Neuropathy Distribution 

 

We found that maximum pathological electrophysiological parameters in CRF patients were observed in peroneal (70%), sural (50%) 

& tibial nerve (45%). Table 4 shows the Involvement of Median (20%) and ulnar nerve (10%) was minimum. 

 

Table 4 Frequency of Nerves involved in Uremic Neuropathy 

Nerve  Number percentage 

Peroneal  14 70% 

Tibial  9 45% 

Sural   10 50% 

Median  4 20% 

Ulnar  2 10% 

 

 On nerve conduction study of case group, we found neuropathy in 65% and there was no neuropathy in 35% patients. 

Comparison of cases and controls showed significant low Compound Muscle Action Potential (CMAP) and Motor Conduction 

Velocity (MCV) in cases group (Table 5). We compared nerve conduction parameters of median nerve in cases and control groups 

and found that there was statistically significant difference in CMAP (p = 0.0052), MCV (p = 0.0015), Motor-latency (M-Latency) (p = 

0.0035). There was also significant statistical difference in sensory NCS parameters of median nerve with low Sensory Nerve Action 

Potential (SNAP) & Sensory Conduction Velocity (SCV) in cases compared to controls (p = 0.0001). We also compared nerve 

0

10

20

No
Neuropathy

Mild-Mod
Neuropathy

Severe
Neuropathy

20 16

4

Modified NDS Neuropathy 
Distribution

Number



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e9
4

9
 

ARTICLE ANALYSIS 

conduction parameters of ulnar nerve in cases and controls group. We found significant statistical difference in CMAP, MCV, SCV & 

S-latency. Cases of CKD have low ulnar nerve CMAP as compared to control group (p = 0.0002). MCV was also significantly reduced 

in CKD patients than in control subjects (p= 0.012). Sensory conduction velocity was also significantly low in patients of CKD (p= 

0.0079). Distal sensory latency was also moderately more in cases than controls (p= 0.0128). 

 

Table 5 Comparison of Electrophysiological parameters of Cases and Controls. 

Nerves Parameter 
      Cases         Control 

P Value 
Mean SD Mean SD 

Median 

 CMAP 14.97 5.25 19.88 5.24 0.0052 

MCV 52.65 10.43 62.05 6.17 0.0015 

DML 3.87 0.94 3.10 0.54 0.0035 

Ulnar 
CMAP 11.45 3.18 15.15 3.48 0.0002 

MCV 53.12 8.54 59.51 6.72 0.01 

Peroneal 
CMAP 6.14 4.89 10.66 2.09 0.0007 

DML 3.96 1.06 3.45 0.41 0.05 

Tibial CMAP 11.66 5.99 19.74 4.43 >0.05 

Median 

SNAP 39.62 18.44 69.30 14.15 0.0001 

SCV 50.15 9.8 58.46 7.7 0.005 

S-Latency 3.17 0.7 2.68 0.31 0.0096 

Ulnar 
SNAP 30.90 18.11 58.16 15.16 >0.05 

s-latency 50 11.03 58.06 8.09 0.007 

Sural 
SNAP 11.45 8.55 20.7 6.74 0.0005 

SCV 52 20.4 61.8 6.33 0.05 

Superficial 

Peroneal 

SNAP 10.85 7.94 22.27 8.55 0.001 

SCV 47.05 15.05 61.4 7.35 0.0008 

 

Other parameters like SNAP, M-latency, F latency were deranged in cases than control but they were not statistically significant. 

On comparison of peroneal nerve CMAP, we found that mean CMAP in cases (6.14 ± 4.89 mV) was significantly low than that in 

control. (10.66 ± 2.09 mV; p= 0.00079) SNAP of peroneal nerve was also significantly low in patients of CKD than in healthy 

individuals (p= 0.0012). SCV was also significantly low in patients than in controls (p= 0.00087). Other tested parameters were not 

found statistically significant including latency, MCV & F- latency. Tibial nerve conduction parameter´s comparison was not 

significantly different between cases and control groups (p> 0.05) though we observed that mean values of CMAP and MCV in cases 

were lower than that of controls. Sural nerve SNAP in patients of CKD was 11.45 ± 8.55 µV and in control group it was 20.7 ± 6.74 

µV. This difference in SNAP was statistically highly significant. (p= 0.00054). Sural nerve SCV was also lower in patients than in 

controls but this difference was not statistically significant. (p=0.052). 

 

4. DISCUSSION 

 Uremic neuropathy has been recognized as most common complication, resulting in significant morbidity. The present study was 

undertaken to study the prevalence, clinical and electrophysiological features of peripheral neuropathy in CKD patients. Nerve 

conduction studies are commonly used non-invasive procedure used for establishing presence of peripheral nervous system 

involvement and type of involvement. In present study on 50% patients of CKD had clinical evidence of neuropathy and additional 

15% patients had electrophysiological evidence of peripheral nerve involvement rising prevalence to total 65%. In these patients 

40% patients had mild to moderate neuropathy according to Modified NDS criteria and 10% had severe neuropathy. In another 

study from Egypt (Sultan LI 2007) in which out of the 40 CKD patients, polyneuropathy was evident in 62.5%. Fifteen patients (37.5%) 

had clinical evidence of polyneuropathy. In 10 patients (25%), it was only detected electrophysiologically (Sultan LI, 2007). A study 

from South India (Jasti DB et al., 2018) showed a high prevalence of uremic neuropathy in which 89% of CKD patients had 

electrophysiological evidence of peripheral neuropathy, of which only 50% were symptomatic (Jasti DB et al., 2018). Our findings are 

consistent with observation reported in the study from Egypt (Sultan LI, 2007) and it is suggestive of greater sensitivity of 

electrophysiology study than clinical examination. Some other studies had reported prevalence of 65% (Babu MM, 2015) and 70 % 

(Aggrawal HK, 2013).  In our study we included recently detected CKD patients within 1 year and we excluded patients having DM 
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and other co-morbidities likely to contribute nerve damage. This may be the cause for lower prevalence of neuropathy in our study 

compared to recent study from South India where they included CKD patients with mean disease duration of 4.2 year and they had 

higher mean age (Jasti DB et al., 2018). 

In one study reported in 2007, neuropathy was significantly more common in males than females (Sultan LI, 2007) and there was 

significant sex difference in prevalence of neuropathy in CKD patients in their study (p=0.01). In our study neuropathy was observed 

more commonly in male chronic kidney disease patients than female. But this difference was not statistically significant (p 

value=0.65). In another study there was no correlation between the sex distribution and presence or absence of neuropathy (P. 

Chandra Shekar et al., 2017). 

We also observed that neuropathy was more common in patients of CKD whose age was ≥ 35 years than patients whose age 

was ≤ 35 years (90% v/s 40% respectively). This age difference in neuropathy incidence was moderately significant (p value= 0.05). 

But in study published from Egypt in 2007, they did not find the effect of age on prevalence of neuropathy significant (p=0.114; 

Sultan LI, 2007). Similarly, another study from Telangana, India also did not find effect of age on neuropathy significant (P. Chandra 

Shekar et al., 2017). The maximum pathological electrophysiological parameters in CRF patients were observed in peroneal (70%), 

sural (50%) & tibial nerve (45%) in present study. But involvement of Median (20%) and ulnar nerve (10%) was minimum. Our 

findings are consistent with observation made by Sultan LI, 2007. He also found that peroneal and sural nerves showed the highest 

rate of pathologic electrophysiologic parameters (62.5% each), followed by the tibial nerve (60%). The radial, median (& ulnar nerves 

were less commonly involved (20% 27.5% & 32.5% respectively). In another study most commonly low amplitude SNAP in sural, 

ulnar & median nerves and Low amplitude CMAP in common peroneal and tibial nerve were reported (Jasti DB et al., 2018). 

We found that the pattern of neuropathy observed in our case group was axonopathic with few patients showing evidence of 

demyelination; involving lower limb more than upper limb, distal portion of nerves more than proximal. These findings suggestive of 

length dependant insult to peripheral nerves in CKD patients. Involvements of both small and large fibres were seen though it was 

predominantly large fibres. Our findings are similar to observation given by Sultan LI, 2007. Jasti D B et al. also reported that 

commonly seen pattern of peripheral neuropathy in their study was mixed sensorimotor axonal neuropathy pattern (42%) and pure 

axonal sensory neuropathy pattern (18%) (Jasti DB et al., 2018). 

 In one study (Jasti DB et al., 2018) case group undergoing HD showed significantly low ulnar nerve CMAP (p <0.001), common 

peroneal nerve CMAP (p <0.001), increased tibial nerve motor distal latency (p = 0.038), increased median and sural sensory distal 

latency (p = 0.020, 0.002 respectively) and low sural nerve sensory amplitude (p <0.001) as compared to control group (Jasti DB et 

al., 2018). In present study also, we found significant low electrophysiological parameters in CKD patients who were on 

haemodialysis compared to control group. Similar findings were recorded in a study  by Van den Neucker K  et al. on 54 patients 

under regular HD who were compared to a group of normal  age and sex matched controls, They found that the  MCV of the deep 

peroneal & median nerve , sensory CV of the sural, median & ulnar nerve were significantly prolonged compared to control group. 

The deep peroneal nerve and sural nerve electrophysiological parameters showed highly significant difference (Van den Neucker K 

et al., 1998). 

Also in another study comparing cases and controls (Fatima K & Majid A, 2011), found that median nerve latency was 

significantly high, CMAP & MCV  was significantly low in cases compared to controls (p< 0.05) Sural nerve sensory latency was 

significantly high, SNAP  and SNCV was  significantly low in cases compared to controls (p< 0.05). Their data showed abnormalities 

of sural nerve electrophysiological parameters in 22 patients among which 12 patients were asymptomatic (Fatima K & Majid A, 

2011). 

In one more study from India, investigators observed that SCV was reduced in 11/25 patients & MCV was reduced in 11/25 

patients when compared with 15 normal adults (highly significant, p < 0.001; Average reduction 15-20 m/s) (Makkar & Kochar; 

1994). Findings from above studies are consistent with present study suggesting significant peripheral nerve involvement in cases 

compared to healthy control group. 

 

5. CONCLUSION 

Uremic polyneuropathy is significant cause for morbidity in Chronic Kidney disease patients. Clinical examination and 

electrophysiological studies help to detect it at early stage leading to early intervention. This helps to improve quality of life among 

these patients. 
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CKD:  Chronic Kidney Disease 

HD:  Haemodialysis 

NCS:  Nerve Conduction Study 

CMAP:  Compound Muscle Action Potential 

SNAP:  Sensory Nerve Action Potential 

SCV:  Sensory Conduction Velocity 

MCV:  Motor Conduction Velocity 

NDS:  Neuropathy Disability Score 

DM:  Diabetes 

SLE:  Systemic Lupus Erythematosus 
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