
THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 

Abnormalities of Peripheral Nerve Conduction 
in Relation to Thiamine Status in Alcoholic 

Patients 
Monique L. D'Amour, Julie Bruneau and Roger F. Butterworth 

ABSTRACT: Thiamine status was evaluated using the erythrocyte transketolase activation assay in 20 alcoholic patients 
admitted on a voluntary basis to a Detoxification Unit. Electromyographic evaluation revealed significant reductions of motor 
and sensory conduction velocities in the alcoholic group. 38% of alcoholic patients had at least one abnormal peripheral 
nerve conduction parameter. Findings were consistent with an axonal type of neuropathy. 30% of alcoholic patients showed 
significant erythrocyte transketolase activation deficits indicative of severe thiamine deficiency. In the case of peroneal nerve, 
reduced conduction velocities were negatively correlated with abnormal transketolase parameters. These findings are consis­
tent with a contributory (but not exclusive) role of thiamine deficiency in the pathogenesis of alcoholic peripheral neuropathy. 
Deficiencies of other vitamins as well as direct neurotoxic effects of alcohol could also be involved in this phenomenon. 

RESUME: L'6tude a permis d'evaluer l'etat thiaminique de 20 malades ethyliques admis electivement a une unit£ de disin­
toxication. L'eValuation eiectromyographique a montre un raientissement significatif des vitesses de conduction motrice et 
sensitive. La diminution d'amplitude des reponses evoquees est compatible avec une neuropathie axonale. 38% de ces 
patients avaient au moins une vitesse de conduction anormale et 30% un defaut d'activation de la transcetolase erythrocytaire 
compatible avec une deficience severe en thiamine. En ce qui a trait au nerf sciatique poplite externe, le raientissement de la 
vitesse de conduction a revele une correlation negative avec les parametres de la transcetolase. Ces anomalies suggerent un 
role contributif du moins, sinon exclusif, de la deficience en thiamine dans la pathogenese de la neuropathie ethylique. Une 
deTicience additionnelle vitamique autre ou encore l'effet de l'alcool lui-meme peut-etre totalement exclus pour le moment. 
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Peripheral neuropathy remains a major neurological compli­
cation of chronic alcoholism. Recovery from alcoholic peripheral 
neuropathy is slow and often incomplete1-2 so that early diagno­
sis and prompt appropriate therapeutic intervention may be 
essential. It has generally been assumed that alcoholic peripheral 
neuropathy results from thiamine deficiency or multiple vitamin 
deficiencies. The exact cause has not been determined. In one 
study, 86% of alcoholics with clinical signs of peripheral neu­
ropathy had significantly decreased blood thiamine levels.' 
However, concomitant deficiencies of other vitamins, including 
vitamin B6 and pantothenic acid, deficiencies of which are 
known to result in peripheral neuropathy, were also observed in 
these patients. 

The present study was undertaken in order to establish 
whether or not a correlation exists between the severity of elec-
tromyographically-defined signs of peripheral neuropathy and 
the degree of severity of thiamine deficiency in alcoholic 
patients. The assessment of thiamine status in humans may 

require the measurement of thiamine esters or thiamine enzymes 
rather than whole blood thiamine.3 

In the present study, thiamine status was assessed in a popu­
lation of alcoholic patients using the erythrocyte transketolase 
activation assay.34 

MATERIALS AND METHODS 

20 alcoholic subjects admitted to the Detoxification Unit, 
Hopital St-Luc, were studied. Patients were admitted on a vol­
untary basis for treatment of chronic alcoholism. All had a his­
tory of alcohol intake of 10 years or more defined as a daily 
consumption of more than 100 gm of alcohol. Systematic nutri­
tional assessments were not performed. However, no patients 
showed signs of gross malnutrition; in no cases were there any 
significant medical problems related to alcoholism such as alco­
holic cirrhosis, pancreatitis or Wernicke's Encephalopathy. For 
the purposes of the present study, patients receiving daily vita­
min supplements were excluded. 
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Studies were done in the first few days following admission. 
The mean age of the subjects was 46 years (range 31 to 67). A 
control group consisted of 20 healthy volunteers composed of 
hospital personnel, mean age 38 years (range 21 to 50). 

An electromyographic study (EMG) was undertaken with a 
TECA, TE-4 machine. It included determination of nerve con­
duction velocities of motor median, ulnar, peroneal, tibial nerves 
and orthodromic conduction velocities of sensory median 
(index), ulnar (fifth finger) and sural nerves. Amplitude of 
evoked responses was measured. Needle EMG of corresponding 
muscles was also performed. 

Concomitantly, blood was drawn for red blood cell transketo-
lase activation assay.5 

Statistical anyalysis for EMG and biochemical data were 
done by unpaired student-t test and Fisher exact test, 1 tail. 

RESULTS 

Clinical evaluation revealed 15/20 patients with minimal sen­
sory or motor symptoms or signs (numbness in the feet, mild 
decreased vibratory perception, decreased ankle jerks and mild 
atrophy of distal muscles). 5/20 patients showed no such abnor­
malities. Routine blood biochemistry studies revealed no ane­
mia, normal protein values and mild elevation of liver enzymes 
in some patients. 

Erythrocyte transketolase (TKA) activities, measured in the 
presence of excess thiamine pyrophosphate were found to be 
significantly decreased in alcoholic patients (Figures 1 and 2). 
38% of the patients had at least one abnormal nerve conduction 
parameter and 35% had an abnormal value of TKA or TPP-effect. 

In Table 1, values of nerve conduction velocity for each 
nerve studied are listed. They are significantly reduced in the 
patients compared to the control group. Compound muscle 
action potential amplitudes in alcoholics were reduced on average 
by 26% (Table 2). Reduced recruitment of motor units followed 
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Figure I — Transketolase activities in red blood cell hemolysates from 
alcoholic patients and controls. Horizontal bars represent mean val­
ues; mean for alcoholic patients significantly less than control mean 
(p < 0.01) by Student's T test. 
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Figure 2 — Transketolase activation ("TPP Effect") values in red blood 
cell hemolysates from alcoholic patients and controls. 

Table 1: Sensory and Motor Nerve Conduction Velocities in 
Normal Subjects and Alcoholic Patients 

Nerve conduction velocity (M/sec) 
Nerve Normal subjects (20) Alcoholic patients (20) 

Motor 
Median 65.0 ±5.3 61.5 ±8.3* 
Ulnar 66.8 ±4.9 61.2 ±7.1** 
Peroneal 56.0 ± 5.8 48.3 ± 8.0 ** 
Posterior tibial 53.0 ±4.8 48.2 ±7.5** 

Sensory 
Median 63.4 ±4.4 56.1 ±8.3** 
Ulnar 60.2 ± 6.4 55.9 ± 6.4 * 
Sural 55.5 ±5.1 51.8 ±7.6 

Nerve conduction velocities are means ± S.D. (number of patients in 
parentheses). Values significantly different from normal are indicated 
by * p < 0.05, ** p < 0.01 by student's T test. 

Table 2: Amplitude of Sensory and Motor Evoked Responses in 
Normal Subjects and Alcoholic Patients 

Amplitude of evoked response 
Nerve Normal subjects (20) Alcoholic patients (20) 

Motor nerves (mV) 
Median 14.2 ±4.1 9.96 ±4 .1* 
Ulnar 12.8 ±3.2 12.5 ±3.7 
Peroneal 8.4 ±3.7 5.7 ±2.2* 
Posterior tibial 16.6 ±6.2 13.9 ±6.8 

Sensory (uV) 
Median 24.9 ± 12.5 15.8 ±5.7* 
Ulnar 15.1 ± 6.2 11.5 ±6.4 
Sural 10.2 ± 4.7 9.5 ±5.3 

Values are means of ± S.D. (number of patients in parentheses). 
Significant differences from control values are indicated by * p < 0.05 
by student's T test. 
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accordingly. 3/20 patients had fibrillations and positive sharp 
waves in their distal muscles. These overall findings suggest an 
axonal type of neuopathy.6 

In the case of peroneal nerve, reduced conduction velocities 
were negatively correlated with TPP effect values (p < 0.05) 
using Fisher 1 tail exact test. Mean values of peroneal nerve 
conduction velocities in these 7 patients, mean age 40 years, 
was 43.4 M/sec. No significant correlations were observed for 
other nerves (motor: median p = 0.20; ulnar p = 0.50; posterior 
tibial p = 0.59; sensory: median p = 0.47; ulnar p = 0.10; sural 
p = 0.60). 

DISCUSSION 

Results of the present study reveal, in alcoholic patients 
admitted on a voluntary basis to a Detoxification Unit, abnormal 
nerve conduction velocities and abnormal thiamine status. These 
patients had minimal clinical signs of neuropathy. Routine bio­
chemical studies did not show significant abnormalities. Clinic­
ally, there were no indications of other causes or neuropathy or 
of Wernicke's encephalopathy. 

Electromyographic (EMG) evaluation showed significantly 
reduced motor and sensory conduction velocities in the alco­
holic group as compared to the control group. Amplitudes or 
evoked responses followed a similar pattern. EMG abnormali­
ties observed were comparable to those of previously published 
studies.7"9 Findings are consistent with an axonal type of neu­
ropathy. Thiamine-deficiency in rats has been shown to result in 
increased axonal transport and reduced periperal nerve conduc­
tion velocities.10 

Thiamine deficiency defined as erythrocyte transketolase 
activities in excess of 20% was observed in 6/20 alcoholic 
patients in the present study. Mean TKA and TPP effect values 
were significantly different in the alcoholic and control group. 
Correlations between peripheral nerve conduction velocities and 
thiamine status, however, were unimpressive, with the exception 
of peroneal nerve in which a significant association between 
TKA and TPP effect values and conduction velocities was 
observed. 

It has frequently been proposed that a direct toxic effect of 
alcohol, rather than nutritional deficiency, is responsible for 
alcoholic peripheral neuropathy." In this latter study, 23 of 37 
alcoholic patients had adequate dietary intake and blood thiamine 
levels, measured in one-third of the patients, were normal. 
However, as pointed out by Victor et al.2 such criteria may not 
be sufficiently strict to rule out a thiamine deficiency etiology. 
Blood thiamine levels do not accurately reflect thiamine status 
in humans.3 Furthermore, other studies of the effects of the con­
sumption of large quantities of alcohol in both humans and 
experimental animals with adequate vitamin intake have failed 
to reveal any signs of peripheral nerve dysfunction.8-12 

Thus, the identity of the nutritional factor(s) responsible for 
peripheral nerve dysfunction in alcoholics remains unclear. 
Results of the present study suggest a contributory (but, clearly, 
not exclusive) role of thiamine deficiency, at least in the patho­

genesis of damage to large diameter fibres of long peripheral 
nerves. However, the alcoholic patient is not deficient solely in 
vitamin B^ deficiencies of B6, B12, folate and pantothenic acid 
have also been described in chronic alcohol abusers.1 ' 1 3 

Furthermore, deficiencies of B6 and of pantothenic acid have 
been shown to result in clinical signs of peripheral neuropathy 
in humans.1-14 Whether or not deficiencies of these vitamins 
play a significant role in the pathogenesis of alcoholic peripheral 
neuropathy is presently under investigation in our research unit. 
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