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Abstract 

Background: Alcoholic Polyneuropathy has been reported to be present in 13%–66% of 

chronic alcoholics. It has a slow, progressive onset over months to years and it always affects 

the lower extremity more than the upper extremity and begins distally. A predominant 

sensory type with axonal type more predominant than demyelination peripheral neuropathy 

was seen in alcoholic cirrhosis shown in several studies. Montfort R et al. (1995) have found 

the dose-related toxic effect of alcohol causing autonomic and peripheral neuropathy. To 

compared the nerve conduction velocity among Alcoholics and non- alcoholics. Material 

and Methods: In our study we have taken 30 cases with a history of more than 10 years of 

intake of alcohol and 30 controls from age group 30 -60 years. A computerized RMS EMG 

EP, Mark-II, machine will be used in the study. Filters will be set at 2 Hz AND 5 kHz for 

motor studies and at 20 HZ and 3 kHz for sensory studies. Study design- A case–control 

comparative study. Statistical analysis- Unpaired student T-test, regression, and analysis. p- 

value<.005 will be significant Results: After comparing the data gathered by applying an 

unpaired t-test Our study showed a decreased motor nerve conduction velocity and as well 

sensory nerve conduction velocity of upper and lower limb There is a statistically significant 

difference seen in the conduction velocity of alcoholics when compared with non-alcoholics 

groups of the motor and sensory nerves (p<0.005). No effect was observed with duration of 

alcohol intake on nerve conduction velocity. Conclusion: Alcohol-related peripheral 

neuropathy is a mixed axonal and demyelinating, length-dependent, sensorimotor neuropathy 

with dominant sensory features. 

Keywords: NCS- Nerve conduction study, MNCV-motor nerve conduction velocity, and 

SNCV – sensory nerve conduction velocity. 
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Introduction  

Alcohol is a psychoactive, dependence-producing substance, it causes a harmful effect on 

human health and comprises 5.9% of worldwide death. Chronic consumption of Alcohol for 

many years causes pancreatitis, neurological (neuropathy), psychological and liver diseases, 

etc.
[1]

 the liver plays a major role in alcohol metabolism by oxidative and non-oxidative 

pathways.
[2,3]

 

Alcoholic Polyneuropathy has been reported to be present in 13%–66% of chronic 

alcoholics.
[4]

 It has a slow, progressive onset over months to years and it always affects the 

lower extremity more than the upper extremity and begins distally.
[4-7] 
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A predominant sensory type with axonal type more predominant than demyelination 

peripheral neuropathy was seen in alcoholic cirrhosis shown in several studies.
[8-13] 

Montfort R et al. (1995) have found the dose-related toxic effect of alcohol causing 

autonomic and peripheral neuropathy.
[14]

 

Richard and Mayer (1966) studied that in the subjects with acute & chronic alcoholic 

intoxication, Motor Nerve Conduction Velocities (MNCV) and Sensory Nerve conduction 

Velocities (SNCV) decreased, and latency period increased in the distal nerves.
[15] 

Joshi and Patil (2020) concluded in their study that axonal loss is the main cause of 

polyneuropathy in alcoholics mainly affecting lower extremity nerves. They also found that 

polyneuropathy worsens with a higher duration of alcohol intake.
[16] 

Nerve Conduction Studies (NCS) are most commonly used in neurophysiological laboratories 

not only for the understanding of normal peripheral nerve structure and function but also 

about various diseases.
[17]

 

 

Aims and Objectives 

Aim: To compare the nerve conduction velocity among Alcoholics and non-alcoholics  

 

Objectives  
1. To determine and compare Peripheral Neuropathy via NCS in alcoholics 

2. To determine the effect of the duration of alcohol intake on nerve conduction velocity. 

 

Methodology  
Study place: Department of Physiology, G. R. Medical College and J.A. Group of Hospitals, 

Gwalior (M.P.) 

Sample Size: 30+30 =60 

Study design: case-control comparative study type 

Study population: chronic alcoholic subjects of 30-60 years (Duration > 10 years) 

Informed consent will be taken from every subject and control.  

 

Inclusion Criteria 

1. Study group: Alcohol abusers male of 30-60 years who are consuming alcohol for more 

than 10 years  

2. Control group: Age and sex-matched healthy subjects who are not consuming alcohol 

 

Exclusion Criteria 

1. Subjects with Diabetes mellitus 

2. Subjects with Hypertension 

3. Subjects having neuropathic disorders other than alcoholic 

4. Subjects having liver diseases other than alcoholic liver disease  

5. Subjects with kidney disorder  

 

Nerve conduction study 

A computerized RMS EMG EP, Mark-II, the machine will be used in the study. Filters will 

be set at 2 Hz AND 5 kHz for motor studies and at 20 HZ and 3 kHz for sensory studies. The 

sweep speed will be set at 5ms/division for MNCS and 2ms/division for SNCS, and 1-cm 

disc recording electrodes will be used for sensory studies. Supramaximal stimuli will be 

delivered to get adequate responses. Data will be collected for following paramters. 

Motor nerve conduction velocity will be recorded in the median, ulnar, common peroneal and 

tibia nerves Sensory nerve conduction velocity will be recorded in median, ulnar nerves and 

sural nerve. 
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RESULTS  
 

Table 1: Anthropometric Data of Cases and Controls 

Parameters Cases (N =30) mean ±SD Controls (N=30) mean ±SD p-value 

Age (Years) 40.46±8.21 37.13±5.06 0.06 

Height (cm) 166.50±3.90 168.6±6.15 0.12 

Weight (kg) 62.23±6.54 72.77±9.75 0.00 

BMI (Kg/m
2
) 22.40±2.06 24.83±2.52 0.00 

SBP (mmHg) 134.73±5.74 121.43±6.98 0.01 

DBP (mmHg) 85.5±4.38 81.93±3.98 0.00 

 

Table 2: Compare the Motor Nerve Conduction Velocity Among Alcoholics and Non -

Alcoholics 

Motor Nerve conduction Velocity 

Parameters Alcoholics 

(Mean± SD) 

Non-alcoholics 

(Mean± SD) 

p- value 

Median nerve  50.10±1.14  60.79±1.10  0.000 

Ulnar nerve  59.6±1.62  67.131±1.31  0.000 

Tibial nerve   42.53±6.96  48.89±7.51  0.001 

Peroneal nerve   43.86±5.60  48.04±5.45  0.000 

 

Table 3: Compare the Sensory Nerve Conduction Velocity Among Alcoholics and Non -

Alcoholics 

Sensory Nerve conduction Velocity 

 Sensory nerve Alcoholics (Mean ± SD)  Non -alcoholics (Mean ± SD) p- value 

MEDIAN NERVE  50.43±4.96  60.254±7.48 0.000 

ULNAR NERVE  47.827±9.00  54.85±9.54  0.005 

SURAL NERVE  39.72±0.91  45.9±1.02  0.000 

 

There is statistical significant differences seen in conduction velocity of alcoholics when 

compared with non-alcoholics groups of motor and sensory nerve (p<0.005). 

 

DISCUSSION 
Alcoholic neuropathy is a primary axonal neuropathy characterized by Wallerian 

degeneration of the axons and a reduction in the myelination of neural fibers. Controversy 

surrounds the pathogenic role of alcohol in the development of this neuropathy. Studies on rat 

models have indicated that alcohol does have a directly neurotoxic effect on the spinal cord 

and neuronal organelles. Acetaldehyde, a metabolite of ethanol has a direct neurotoxic effect. 

Ethanol also impairs axonal transport and disturbs cytoskeletal properties.
[16]

 

Walsh and McLeod et al. (2015) studied peripheral Nerve conduction studies in alcoholics 

with neuropathy and found a slight reduction in maximal motor conduction velocity as 

compared to controls.
[17]

 

Pillai Karthik Piramanayagam et.al (2016) studied to compare the motor nerve conduction 

velocities in both the upper and lower limbs of chronic alcoholics and nonalcoholic controls. 

They found a statistically significantly decrease (p<0.001) in motor nerve conduction 

velocity in chronic alcoholics as compared to non-alcoholic controls.
[18]

 

Our study showed a decreased motor nerve conduction velocity and as well sensory nerve 

conduction velocity of upper and lower limb similar finding was seen in walsh and mc Leod, 

Pillai Karthik Piramnarayan, Richard and mayer study. 
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In our study we found that a very high significantly decrease in MNCV of median. Ulnar 

nerve of upper limb and Tibial and Peroneal nerve of lower limb (p<0.001) and SNCV of 

median and ulnar nerve of upper limb and sural nerve of lower limb (p<0.005). 

The mechanism behind alcoholic neuropathy is not well understood, but many studies have 

been proposed. These include activation of spinal cord microglia after chronic alcohol 

consumption,
[19]

 activation of mGlu5 receptors in the spinal cord,
[20]

 oxidative stress leading 

to free radical damage to nerves, the release of proinflammatory cytokines coupled with 

activation of protein kinase C,
[21]

 involvement of extracellular signal-regulated kinases 

(ERKs) or classical MAP kinases,
[22]

 involvement of the opioidergic and hypo-thalamo-

pituitary-adrenal system.
[23]

 

 

CONCLUSION 

Our study concludes that alcohol intake is harmful to all body tissues including the peripheral 

nerves. alcohol intake appears to cause both axonal loss and demyelination. 

Alcohol-related peripheral neuropathy is a mixed axonal and demyelinating, length-

dependent, sensorimotor neuropathy with dominant sensory features.  

No effect was observed with duration of alcohol intake on nerve conduction velocity. 

 

REFERENCES 

1. Kasper DL, Braunwald E, Hauser S, Longo D, Jameson JL, Fauci AS. Harrison’s 

Principles of Internal Medicine 16th Edition. 16th edition. New York: McGraw-Hill 

Professional; 2004. 2607 p.  

2. Lieber CS. Metabolism of alcohol. Clin Liver Dis. 2005 Feb;9(1):1–35.  

3. Zakhari S. Overview: How Is Alcohol Metabolized by the Body? Alcohol Res Health. 

2006;29(4):245–54.  

4. Sergent O, Djoudi-Aliche F, Lagadic-Gossmann D. Up-to-Date Insight About Membrane 

Remodeling as a Mechanism of Action for Ethanol-Induced Liver Toxicity [Internet]. 

Trends in Alcoholic Liver Disease Research - Clinical and Scientific Aspects. 

IntechOpen; 2012 [cited 2022 Sep 24]. Available from: 

https://www.intechopen.com/chapters/undefined/state.item.id 

5. Ravaglia S, Marchioni E, Costa A, Maurelli M, Moglia A. Erectile dysfunction as a 

sentinel symptom of cardiovascular autonomic neuropathy in heavy drinkers. J Peripher 

Nerv Syst JPNS. 2004 Dec;9(4):209–14.  

6. Koike H, Iijima M, Sugiura M, Mori K, Hattori N, Ito H, et al. Alcoholic neuropathy is 

clinicopathologically distinct from thiamine-deficiency neuropathy. Ann Neurol. 2003 

Jul;54(1):19–29.  

7. Mawdsley C, Mayer RF. Nerve conduction in alcoholic polyneuropathy. Brain J Neurol. 

1965 Jun;88(2):335–56.  

8. Chaudhry V, Corse AM, O’Brian R, Cornblath DR, Klein AS, Thuluvath PJ. Autonomic 

and peripheral (sensorimotor) neuropathy in chronic liver disease: A clinical and 

electrophysiologic study. Hepatology. 1999;29(6):1698–703.  

9. Kharbanda PS, Prabhakar S, Chawla YK, Das CP, Syal P. Peripheral neuropathy in liver 

cirrhosis. J Gastroenterol Hepatol. 2003 Aug;18(8):922–6.  

10. Jain J, Singh R, Banait S, Verma N, Waghmare S. Magnitude of peripheral neuropathy in 

cirrhosis of liver patients from central rural India. Ann Indian Acad Neurol. 

2014;17(4):409–15.  

11. Perretti A, Gentile S, Balbi P, Persico M, Caruso G. Peripheral neuropathy in liver 

cirrhosis. A clinical and electrophysiological study. Ital J Gastroenterol. 1995 

Sep;27(7):349–54.Lieber CS. Metabolism of alcohol. Clin Liver Dis. 2005 Feb;9(1):1–

35.  



 

  

 

2323 
 

12. Monforte R. Autonomic and Peripheral Neuropathies in Patients With Chronic 

Alcoholism: A Dose-Related Toxic Effect of Alcohol. Arch Neurol. 1995 Jan 1;52(1):45.  

13. Mayer RF. Peripheral Nerve Conduction in Alcoholics Studies of the Effects of Acute 

and Chronic Intoxication.  

14. G JA, N PS. Electrophysiological Evaluation of Peripheral Neuropathy in Chronic 

Alcoholic Patients. Biomed Pharmacol J. 2020 Mar 28;13(1):475–80.  

15. Jain AK. Manual of Practical Physiology for MBBS. 5th edition. Arya Publications; 

2018.  

16. Scot laker 2021. Alcoholic Neuropathy: Practice Essentials, Pathophysiology, 

Epidemiology. 2021 May 7 [cited 2022 Oct 2]; Available from: 

https://emedicine.medscape.com/article/315159-overview#a5 

17. Walsh, J.C and Mcleod. Alcoholic neuropathy. An electrophysiological and histological 

study, Journal of Neurological science. 2015;10:457-469. 

18. Piramanayagam PK. A Comparative Study of Motor Nerve Conduction Velocities in 

Chronic Alcoholics and Non Alcoholics. 2016;3(10):4.  

19. Narita M, Miyoshi K, Narita M, Suzuki T. Involvement of microglia in the ethanol-

induced neuropathic pain-like state in the rat. Neurosci Lett. 2007 Feb 27;414(1):21–5.  

20. Miyoshi K, Narita M, Takatsu M, Suzuki T. mGlu5 receptor and protein kinase C 

implicated in the development and induction of neuropathic pain following chronic 

ethanol consumption. Eur J Pharmacol. 2007 May 21;562(3):208–11.  

21. Dina OA, Barletta J, Chen X, Mutero A, Martin A, Messing RO, et al. Key role for the 

epsilon isoform of protein kinase C in painful alcoholic neuropathy in the rat. J Neurosci 

Off J Soc Neurosci. 2000 Nov 15;20(22):8614–9.  

22. Dina OA, Khasar SG, Alessandri-Haber N, Green PG, Messing RO, Levine JD. Alcohol-

induced stress in painful alcoholic neuropathy: Stress-induced painful alcoholic 

neuropathy. Eur J Neurosci. 2007 Dec 17;27(1):83–92.  

23. Gianoulakis C, Dai X, Brown T. Effect of chronic alcohol consumption on the activity of 

the hypothalamic-pituitary-adrenal axis and pituitary beta-endorphin as a function of 

alcohol intake, age, and gender. Alcohol Clin Exp Res. 2003 Mar;27(3):410–23. 


