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INTRODUCTION 

Cirrhosis of liver is a major health problem and leads to 

several complications. Cirrhosis is the final pathway for a 

wide variety of chronic liver diseases characterized by 

diffuse hepatic fibrosis with replacement of normal liver 

architecture by nodules. Etiology of cirrhosis can be 

usually identified by patient’s history combined with 

laboratory, imaging and histologic evaluation. Alcohol, 

Hepatitis B and C related cirrhosis are the leading causes 

of cirrhosis with varying prevalence in different 

geographic areas.1 Cirrhosis has an array of mild to 

severe complications like ascites, hepatic 

encephalopathy, esophageal varices, gastric varices and 

variceal bleed to name a few. Both peripheral neuropathy 

and autonomic neuropathy are reported in cirrhosis.2-7  

These studies have shown variable prevalence of 

peripheral neuropathy in cirrhosis from 19-80%. The 

relation of peripheral neuropathy to etiology of cirrhosis 

is also poorly defined.  A predominant sensory type with 

axonal type more predominant than demyelination 

peripheral neuropathy was shown in several studies.2,4,7,8 

The studies on relation of peripheral neuropathy to the 

severity of cirrhosis also show variability in 

correlation.2,4-10  

ABSTRACT 

 

Background: Peripheral neuropathy is not an uncommon complication of liver cirrhosis but it is not given much 

clinical relevance. The pattern and prevalence of peripheral neuropathy has also not been studied extensively. Alcohol 

use, coexisting diseases and nutritional deficiency have been postulated as factors responsible for neuropathy. The 

aim of this study was to define the pattern and prevalence of neuropathy in cirrhosis and to determine any etiologic 

correlation.  

Methods: 85 patients of cirrhosis of liver were studied. Apart from routine investigations, serum vitamin B12 

estimation was also done in these patients. Electrophysiological studies were done in 46 patients. 

Results: Alcohol was the most common etiology of cirrhosis (57.6%). Hepatitis B related (11.8%) and Hepatitis C 

(4.7%) were other etiologies. The prevalence of peripheral neuropathy by electrophysiological studies was found to 

be 67.39% in cirrhosis of any etiology, of which 43.5% had sensorimotor type and the predominant pattern of 

peripheral neuropathy was mixed axonal degeneration and demyelination. The peripheral neuropathy was 

significantly more (p=0.01) in child class C than other child classes. Prevalence of neuropathy had no significant 

difference (p=1.00) between alcoholic and non-alcoholic cirrhosis. No correlation was present with either serum 

vitamin B12 levels or blood glucose levels. 

Conclusions: Peripheral neuropathy is present in more than half of cirrhosis patients and is unrelated to etiology and 

nutritional status but related to the severity of cirrhosis.  
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This study was carried out to find the prevalence and 

pattern of peripheral neuropathy and their etiological 

correlation in a rural teaching tertiary care hospital in 

north India. 

METHODS 

All the consenting patients with cirrhosis of any etiology 

admitted in Medicine department during the study period 

from January 2016- January 2017 with the approval of 

Institutional ethical committee were taken up for the 

study. Cirrhosis was diagnosed on a clinical basis along 

with a combination of supporting laboratory tests, 

ultrasonographic evidence of cirrhosis-shrunken or 

nodular liver, portal vein dilation, splenomegaly and 

ascites or by endoscopic evidence of esophageal varices. 

Apart from patients with pedal edema hampering 

electrophysiological test all the rest were taken up for 

electrophysiological tests.   

Detailed clinical examination was done and apart from 

basic liver function tests, other special tests like serum 

vitamin B12 was also done. Motor and sensory 

electrophysiological tests were performed in the upper 

and lower limbs on right ulnar, median, common 

peroneal posterior tibial and sural nerves using 

Neuroperfect plus-4Ch EMG/ NCV/ EP (Medicaid 

systems) machine and the motor and sensory nerve 

conduction results were charted. The results were 

analysed and interpreted based on the normal nerve 

conduction values as detailed in standard references.18 

Data entry and analysis was done by using IBM SPSS 

version 22 software. The qualitative data were expressed 

in proportion and percentages and the quantitative data as 

mean and standard deviation. The difference in 

proportion was analysed using Fisher exact test wherever 

applicable and the difference in means was analysed 

using Student’s T test. Significance level for tests was 

determined as 95% (p < 0.05). The difference was 

significant if p <0.05. 2×2 Fisher exact test was used to 

find the significance of study parameters on categorical 

scale between two groups. 

RESULTS 

85 patients of cirrhosis were studied, of which 

electrophysiological tests were done in 46 patients. 

Among 85 patients, 72 (84.7%) of them were males and 

13 (15.3%) were females. Alcoholic cirrhosis was the 

most common etiology accounting for 57.6% of cases, 

followed by Hepatitis related cirrhosis. 11.8% were 

Hepatitis B related and 4.7% were Hepatitis C related 

cirrhosis. In 25.9% of cases the cause of cirrhosis could 

not be ascertained. There were 13(15.3%) diabetic 

patients and 72 (84.7%) non-diabetic patients.  

 Diabetic patients were mostly on oral hypoglycemic 

drugs and their mean HbA1c was 5.43±0.37. Clinical 

features found were ascites (95.29%), splenomegaly 

(60.0%), icterus (35.3%), hepatic encephalopathy 

(32.9%), Spider nevi (27.1%), clubbing (11.8%) and 

caput medusa (14.1%). Alanine transaminase (ALT) 

levels were abnormal in a higher number (75.29%) of 

patients than abnormal Aspartate transaminase (AST) 

levels (42.35%). Serum Bilirubin levels were within two 

times upper limit of normal in most patients (76.47%). 9 

(10.6%) were in Child A class, 26 (30.6%) in Child B and 

50 (58.8%) in Child C class.  

Tables 1 and 2 show the results of electrophysiological 

studies. Among 46 patients, 31 (67.39%) had peripheral 

neuropathy. 9 (29.03%) had sensory pattern, 3 (9.67%) 

had motor pattern and 2 0 (64.51%) had mixed 

sensorimotor pattern of peripheral neuropathy. 

Electrophysiological tests showed that 4 (12.90%) had 

axonal, 3 (9.67%) had demyelination and 24 (77.41%) 

had mixed pattern of peripheral neuropathy.  

 

Table 1: Results of motor nerve conduction studies. 

Motor nerve Parameter Mean±SD 95% CI 

Median nerve 

DML* 4.21±0.74 3.98-4.44 

Amplitude*** 6.11±3.61 5.03-7.21 

NCV** 45.07±0.39 43.46-46.94 

Ulnar nerve 

DML 3.31±0.80 3.08-3.56 

Amplitude 4.54±2.07 3.94-5.10 

NCV 45.27±7.58 43.10-47.43 

Common peroneal nerve 

DML 5.10±1.15 4.76-5.41 

Amplitude 2.00±1.46 1.63-2.45 

NCV 40.03±6.09 38.34-41.85 

Posterior tibial nerve 

DML 4.87±1.16 4.51-5.18 

Amplitude 3.20±1.87 2.70-3.75 

NCV 37.66±0.42 35.86-39.59 
*DML: Distal motor latency (in milliseconds) **NCV: nerve conduction velocity (in meter/seconds) ***Amplitude (in millivolts) 
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Table 2: Results of sensory nerve conduction studies. 

Sensory nerve Parameter Mean±SD 95% CI 

 

Median nerve 

Amplitude* 16.89±3.10 13.74-21.11 

NCV** 40.30±7.64 36.47-43.54 

 

Ulnar nerve 

Amplitude 13.63±5.07 12.18-15.13 

NCV 36.87±4.28 32.86-40.87 

 

Sural nerve 

Amplitude 6.99±5.28 5.48-8.58 

NCV 30.03±7.20 25.46-35.51 
*in millivolts (mV), **Nerve conduction velocity in meter/seconds (m/s), CI-confidence interval 

 

 

Table 3 shows the distribution of peripheral neuropathy 

among three Child classes. With regards to etiology, there 

was no statistically significant difference (p=1.00) in 

prevalence of peripheral neuropathy between alcoholic 

(66.66%) and non-alcoholic (68.42%) etiology of 

cirrhosis. Peripheral neuropathy was present in all 

cirrhotic patients with diabetes and in 61.53% without 

diabetes but there was no significant difference 

(p=0.078). The mean serum vitamin B12 levels in 

patients with peripheral neuropathy was 1425±128pg/mL 

and in patients without neuropathy was 1390±147 pg/mL 

with no significant difference (p=0.5626) between them. 

 

Table 3: Distribution of peripheral neuropathy among child classes. 

Child Pugh 

class 

Presence of neuropathy 
 

Fisher’s exact test 
Neuropathy present 

Grouped 
Neuropathy absent  

Grouped N (n %) N (n %) 

Child A 2 (6.89%) 
8 

2 (13.33%) 10 

 
 

 

P value = 0.0113 

Child B 6 (20.68%) 8 (53.33%) 

Child C 23 (79.31%) 23 5 (0.34%) 5 

 

DISCUSSION 

The most common etiology of cirrhosis was found to be 

alcohol related (57.6%). Most of the Indian studies have 

showed a predominant alcohol related cirrhosis but 

studies in western population showed a predominant 

Hepatitis B and C related cirrhosis.7,10,12,13-15 

Cirrhosis has been postulated to be associated with 

abnormality of glucose metabolism. This results in a 

higher prevalence of Diabetes mellitus (DM) in cirrhosis. 

The prevalence of DM in cirrhosis has been reported 

from 20-60%.16-19 In our study, the prevalence of DM 

was 15.3%. Apart from a higher prevalence in cirrhotic, 

DM is also associated with more incidence of 

hypoglycemia, especially with oral hypoglycemic agents 

(OHA) and hence insulin is recommended for its 

control.20 The mean HbA1c was 5.43±0.37. HbA1c 

although considered to be a good marker of glucose 

control, may be falsely low in cirrhotics.21-24 

Laboratory parameter like low serum albumin which is 

considered specific in patients with cirrhosis, was found 

to be present only in 54.1% of the cirrhotic patients 

indicating its low sensitivity as a marker of cirrhosis. 

Ascites was the most common clinical finding, followed 

by hepatic encephalopathy. This may be due to the fact 

that the study was done in a tertiary hospital attending 

sicker patients. Similar reason may account for the fact 

that most of the patients had child score C (58.8%). 

Splenomegaly was clinically appreciable only in 60% of 

cirrhotic patients indicating its low sensitivity for 

clinically diagnosing cirrhosis. 

Sensorimotor type neuropathy was more common in our 

study. Similar predominance of sensorimotor damage has 

been shown in a recent study by Jain et al but most of the 

studies has shown a predominant sensory type peripheral 

neuropathy.2,4,7,25 

A predominant demyelination type of peripheral 

neuropathy has been found in studies done by Chari VR 

et al and Dayan et al.3,26 The other set of studies have 

shown that the changes in peripheral neuropathy were 

predominantly axonal.2,4,8,9 Most of the patients in our 

study had a mixed pattern of neuropathy. 

There was a significant relation (p=0.0113) between the 

severity of neuropathy in Child C when compared to 

combined Child A and B classes. Similar reports of more 

prevalence of neuropathy in Child's class-C than in class-

B cirrhosis have been shown in studies by Jain et al, 

Chaudhry et al and few others.2,7-9,12 Studies by 

Hendickse et al and Kharbanda et al have shown that 

there was no relation of severity of cirrhosis to peripheral 

neuropathy.4,5 
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Even though few probable etiological factors of 

peripheral neuropathy in cirrhosis like vitamin B12 

deficiency, diabetes, alcohol induced neuropathy were 

studied, but a direct correlation with the peripheral 

neuropathy did not exist. As Dayan et al has suggested, 

the nerve damage might be due to unidentified toxic 

metabolites or to disordered insulin metabolism caused 

by the hepatic damage, we also found evidence for the 

same.26 Neuropathy was related to severity of liver 

cirrhosis but not with any other factors. These unknown 

factors might warrant further investigations for its 

elucidation. 

CONCLUSION 

Peripheral neuropathy is a common complication of liver 

cirrhosis unrelated to the etiology of cirrhosis, presence 

of coexisting diabetes mellitus or serum vitamin B12 

levels. The peripheral neuropathy found in liver cirrhosis 

is of a predominant sensorimotor, mixed axonal 

degeneration and demyelinating type. Routine 

investigations for assessing peripheral neuropathy may 

still not be indicated since the clinical implications are 

not studied extensively. 
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