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INTRODUCTION 
A compelling change has been observed in the occurrence of disease 
morbidity between past and present century, Non-infectious and 
noncommunicable diseases has become the leading cause of 
mortality in present scenario (1). Chronic kidney disease (CKD) is 
one of the important causes of chronic disease all over the world 
including India. No of cases of CKD are increasing day by day with 
worldwide prevalence of   8 to 16 % and in India incidence rate is 229 
per million population, around one lakh new patients will enter renal 
replacement programs per year in India (2,3,4). Over 1 million people 
worldwide are alive on dialysis or with a functioning graft(5). Uremia 
more commonly develops with chronic kidney disease (CKD), 
especially the later stages, but it also may occur with acute kidney 
injury (AKI) if loss of renal function is rapid. Various complications 
are associated with CKD particularly in later stages, neuropathy is 
one of them (6, 7). Neuropathic changes can be diagnosed by a 
questionnaire for the clinical symptoms and electrophysiologic 
examinations including vibration perception threshold, sympa-
thetic skin response, somatosensory evoked potential study and 
nerve conduction study. Nonetheless, the sensitivity and specificity 
of these tests were changeable depending on the method used. 
Amongst all these electrophysiological tests nerve conduction study 
had the highest specificity (8, 9). e present study is carried out to 
study the motor neuropathy in end stage chronic renal disease 
patients by electrophysiological test in rural Indian population.

MATERIALS AND METHODS:
Study Design: e present crossectional study was done on rural 
population of central India. Patients over and above 30 yrs of age were 
included in the study. Both male and female patients satisfying the 
inclusion and exclusion criteria were included in the study. e 
present study was approved by the Institutional ethics committee 
and written informed consent was obtained from all study 
participants.

Study population and sample size: Total 384 clinically diagnosed 
patients of end stage renal disease were included in the study. 
orough history was taken from all participants and relevant 
examination was documented. 

Inclusion criteria: Our inclusion criterion consists of uremic (end 
stage renal disease) patients diagnosed by physician after minimum 

clinical and supportive laboratory investigation with or without 
clinical evidence of neuropathy.

Exclusion criteria: 
· 
· 
· 
· 
· 
Electrically sensitive patients
Patients with a permanent pacemaker or other such implanted 
stimulators Allergy to the electrode or contact material (tape / gel)
Subjects with reduced levels of consciousness or impaired 
understanding  

Motor Nerves studied:  Median, Ulnar, Peroneal and Tibial

Procedure and Instrument: 
e study was performed on RMS EMG EP Mark-II machine in the 
Clinical Neurophysiology Unit, Department of Physiology. All tests 
were performed under constant room temperature (300C) to 
shortlist the errors. History and clinical examination were recorded 
in structured format.
Electrophysiological Evaluation:
Motor nerve conduction study:
Motor nerve conduction study involves stimulation of motor nerves 
at two different sites with maximal stimulus and calculation of distal 
motor latency, amplitude and conduction velocity. Median, Ulnar, 
Tibial and Peroneal nerves were tested. Setting was kept at sweep 
speed 5 ms/D, intensity 2 mV, frequency 2 Hz, filter between 2 Hz to 5 
Hz and stimulus strength duration was 100 �s(10). 

RESULTS: 
Table 1: Gender wise distribution of patients

Table 2: Prevalence of Motor Median Nerve
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Chronic renal disease is associated with various complications particularly in later stages. Neuropathy is one of such 
complication. ese changes can be diagnosed by various ways; nerve conduction study is most specific amongst them all. 

We performed nerve conduction study on 384 chronic kidney disease patients after assessing our inclusion and exclusion criteria. Males and 
females of 30 yrs and above were included in the study. Written consent and IEC clearance was obtained. All patients were subjected to 
electrophysiological evaluation using RMS EMG EP Mark –II machine. Our results suggested that Prevalence of median, ulnar, tibial and 
peroneal neuropathy is 44.01% on right side and 44.53% on left side, 44.79% on right side and 48.70% on left side, 56.51% on right side and 54.95% 
on left side, 52.60% on right side and 52.60% on left side respectively. us we conclude that motor nerves of lower limb are more frequently 
affected than upper limb.
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Gender No of patients Percentage (%)
Male 250 65.10
Female 134 34.90
Total 384 100.0

Motor Median 
Nerve Right Side Left Side value-2א



Table 3: Prevalence of Motor Ulnar Nerve

Table 4: Prevalence of Motor Tibial Nerve

Table 5: Prevalence of Motor Peroneal  Nerve

Total 384 patients were enrolled for nerve conduction studies. 4 
nerves (median, ulnar, tibial and peroneal) were studied bilaterally 
for motor nerve conduction.

Median nerve is found to be normal in 210 (54.69%) and abnormal in 
169 (44.01%) on right side. Whereas it was normal in 213(55.47%) and 
abnormal in 171 (44.53%) patients on left side.

Ulnar nerve is found to be normal in 212 (55.21%) and abnormal in 
172 (44.79%) on right side. Whereas it was normal in 197(51.30%) and 
abnormal in 187 (48.70%) patients on left side.

Tibial nerve is found to be normal in 167 (43.49%) and abnormal in 
217 (56.51%) on right side. Whereas it was normal in 173(45.05%) and 
abnormal in 211 (54.95%) patients on left side.  

Peroneal nerve is found to be normal in 182 (47.40%) and abnormal in 
202 (52.60%) on right side. Whereas it was normal in 182(47.40%) and 
abnormal in 202 (52.60%) patients on left side.

DISCUSSION: 
Total 384 patients were enrolled for nerve conduction studies. 4 
nerves (median, ulnar, tibial and peroneal) were studied bilaterally 
for motor nerve conduction. If NCS is positive for neuropathy in 2 or 
more nerves then it is termed as polyneuropathy. And if only one 
nerve is affected, it is termed as mononeuropathy. Prevalence of 
median, ulnar, tibial and peroneal neuropathy is 44.01% on right side 
and 44.53% on left side, 44.79% on right side and 48.70% on left side, 
56.51% on right side and 54.95% on left side, 52.60% on right side and 
52.60% on left side respectively. us we can say that motor nerves of 
lower limb are more commonly affected as compared with motor 

(11, 12)nerves of upper limb . Earlier studies have reported prevalence 
rates of neuropathy from 60 to 100% depending on the choice of 
nerve segment, the indices measured and the number of nerves 

(13,14)studied . 

Di Paolo B et al studied 156 subjects to evaluate the electro 
physiological aspects of nerve conduction in uremia. ey found 
different populations of motor unit potentials; a decreased MNCV 
was found in 35% of the CLND patients, RDT patients had slowed 

(15)MNCV in 42% . Rachel Nardin reported his findings on 102 patients 

w ith  end-st a ge  renal  di sease  re c eiv in g ha emo di aly si s . 
Electrophysiologically confirmed ulnar neuropathy was present in 
37 (51%) of the 73 subjects with both screening and nerve conduction 

(16)study . Khadija Fatima and colleagues reported MNC findings in 30 
end stage kidney disease patients. Group I consisted 20 patients on 
regular hemodialysis and in group II 10 patients with end stage renal 
failure waiting for hemodialysis were studied. In group I, 93% of 
patients and in group II, 87% of patients showed altered motor nerve 

(12)conduction parameters .
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Normal 210(54.69%) 213(55.47%)
0.0002 p=0.98, 
NS,p>0.05

Abnormal 169(44.01%) 171(44.53%)
Total 384(100%) 384(100%)

Motor Ulnar 
Nerve

Right Side Left Side value-2א

Normal 212(55.21%) 197(51.30%) 1.17 p=0.27, NS, p>0.05

Abnormal 172(44.79%) 187(48.70%)
Total 384(100%) 384(100%)

Motor Tibial 
Nerve Right Side Left Side value-2א

Normal 167(43.49%) 173(45.05%) 0.1 p=0.66, 
NS,p>0.05

Abnormal 217(56.51%) 211(54.95%)
Total 384(100%) 384(100%)

Motor Peroneal 
Nerve Right Side Left Side value-2א

Normal 182(47.40%) 182(47.40%) 0.00 p=1.00,NS,p>0.05
Abnormal 202(52.60%) 202(52.60%)
Total 384(100%) 384(100%)
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