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ABSTRACT

Background: Leprosy involves peripheral nerves sooner or later in the course of the disease leading to gross 
deformities and disabilities. Sadly, by the time it becomes clinically apparent, the nerve damage is already quite 
advanced. However, if the preclinical damage is detected early in the course of disease, it can be prevented to a large 
extent. Materials and Methods: We conducted an electrophysiological pilot study on 10 patients with clinically 
manifest leprosy, in the Dermatology Department of Mahatma Gandhi Institute of Medical Sciences, Sewagram. 
This study was done to assess the nerve conduction velocity, amplitude and latency of ulnar and median nerves.  
Results and Conclusion: We found reduced conduction velocities besides changes in latency and amplitude 
in the affected nerves. Changes in sensory nerve conduction were more pronounced. Also, sensory latencies 
and amplitude changes were more severe than motor latencies and amplitude in those presenting with muscle 
palsies. However, further studies are going on to identify parameters to detect early nerve damage in leprosy.
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INTRODUCTION

Leprosy is one of the principal causes of nontraumatic 
neuropathy and is clinically manifested as lesions 
of the skin and peripheral nerves.[1] Functional 
derangement of nerves can be shown by nerve 
conduction studies before the appearance of 
clinical signs and symptoms of the disease.[2] 
Nerve damage in leprosy varies from involvement 
of an intradermal nerve in the cutaneous patch 
to a major lesion in the peripheral or the cranial 
nerve trunk. Neural involvement can manifest itself 
as enlargement of the superficial nerves such as 
great auricular, ulnar, median, radial cutaneous, 
superficial peroneal, sural, and posterior tibial which 
are clinically palpable against the corresponding 
bony prominences when thickened; associated with 
tenderness, in case of coexistent neuritis. Sensory 
impairment over the skin lesions is assessed by 
loss of sensation of temperature, touch, or pain. 
Thirty percent of the sensory nerve fibers need 
to be affected by the lepra bacilli before sensory 
deficit becomes clinically manifest.[3] Nerve damage 
in leprosy may present itself as silent neuropathy 
without overt signs and symptoms or as clinically 
manifest disease which may present as weakness, 

atrophy or contracture. Glove and stocking pattern 
of sensory impairment results from damage to the 
type C fibers that carry heat and cold discrimination 
which is the earliest sensation lost during the 
course of the disease. Touch sensation is lost 
subsequently followed by that of pain. Patients 
may complain of anhidrosis if there is associated 
sympathetic nerve involvement.[4] The functional 
defect in the conduction velocity in the nerves 
always precedes clinically manifest nerve damage. 
A significant decline in motor nerve conduction 
velocities has also been reported in clinically normal 
nerves in leprosy.[5] The role of electrophysiological 
evaluation of nerve function in the diagnosis and 
assessment of various neuropathies has been 
studied.[6]

MATERIALS AND METHODS

The present pilot study was conducted on 
10  patients which included already diagnosed 
cases of pauci‑ and multibacillary leprosy as well 
as the freshly diagnosed ones. Six cases were of 
paucibacillary leprosy while the rest four belonged 
to the multibacillary group. The study was carried 
out in the Dermatology Out Patients Department 
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which spanned over a period of 2 months from July to-September 
2011. There were six males and four females in our study in the 
age group of 10-60 years (mean 33.4 years). Informed consent 
was taken from all the patients and after obtaining a brief history 
regarding the onset of their symptoms and treatment taken, if 
any; they were subjected to a thorough clinical examination. 
After a thorough cutaneous and neural assessment, routine 
hematological investigations such as complete blood counts, 
blood sugar, and erythrocyte sedimentation rate were done 
followed by skin slit smear for acid‑fast bacilli.

Skin biopsy for histopathological confirmation was taken from 
those patients who had a well‑defined cutaneous patch or a 
well‑defined area of sensory deficit.

One of our patients who had clinically neural leprosy without a 
cutaneous patch was subject to nerve biopsy from sural nerve.

The electrophysiological nerve conduction assessment was done 
for all the patients using RMS‑EMG EP Mark 2 machine [Figure 1]. 
Filters were set at 2-5 Hz and sweep speed was 5 ms per division 
for motor study and the corresponding settings for sensory study 
were 20-3 KHz and 2 ms per division. The duration for both the 
recordings was taken to be 100 µsec. The room temperature 
for the study was set at 30°C.

The parameters studied for motor nerves were distal motor latency, 
compound muscle action potential, and conduction velocity while 
for sensory nerves sensory nerve action potential (SNAP), onset 
latency, and conduction velocity were recorded.

The sites for stimulation for median and ulnar nerves were the 
wrist and the elbow, and the recording sites were motor point of 
abductor pollicis brevis and abductor digiti minimi, respectively.

Reference electrode was placed at 4  cm distally over first 
metacarpopharyngeal joint for median nerve and over fifth 
metacarpopharyngeal joint for ulnar nerve.

Belly‑tendon montage was used with cathode and anode set 
3 cm apart. Antidromic study was done for sensory nerves by 
placing the electrodes at index and little finger for median and 
unar nerves, respectively. SNAP amplitude was taken from 
peak to base and the ground electrode was placed between 
stimulation and recording electrode.

ELISA for human immunodeficiency virus (HIV) infection was 
performed on all the patients to rule out immunocompromised 
state.

Patients of cervical trauma, neurological disease, cardiovascular 
disease, diabetics, patients with pace makers, and chronic 
alcoholics were excluded from the study.

RESULTS

Out of the 10 cases in our study, 6 of them were farmers by 
occupation, 2 of them were students, and the rest 2 were laborers.

Amplitude of SNAP and conduction motor action potential was 
found to be reduced in all the 10 cases irrespective of their 
occupation. The conduction velocities were found to be variably 
reduced in farmers, laborers, and students with differences in both 
ulnar and median nerves. Prolonged latencies were recorded in 
three farmers out of six, while in the rest no change was recorded 
in both ulnar and median nerves. Of the two laborers examined, 
prolonged latencies of ulnar and median nerves were recorded in 
only one of them. However, none of the students was found to have 
change in latencies in ulnar or median nerves [Tables 1 and 2].

Four of our study cases were known cases of leprosy and two 
among them had already completed the multibacillary regimen 
of antileprosy treatment, while the other two were on treatment 
and the rest six were freshly diagnosed cases [Table 3].

Out of the 10 cases included in our study, 6 were paucibacillary 
and the rest 4 were multibacillary [Table 4].

None of our cases was hypertensive. A history of childhood 
tuberculosis was present in one of our study cases but he 
had completed full course of antitubercular regimen and was 
asymptomatic for the same.

ELISA was done to rule out infection with HIV which was 
reported nonreactive in all of our cases.

The chief complaint with which the patients presented to us 
was tingling and numbness in one or more upper or lower 
limbs, which were complained of by six of our patients. Also, Figure 1: Nerve conduction being done on a patient of leprosy
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the rest four of them, who were previously diagnosed cases, 
also presented to us with similar complaints.

Nine of our patients presented to us with a history of progression 
of their symptoms while one of them reported static disease.

Six of our patients had duration of complaints of less than 
3 months, one of them had duration of 5 months, and the rest 
three had duration of 7 months, 1 year, and 10 years, respectively.

Two of our patients were in type 2 lepra reaction on admission; 
the rest had no such complaints.

When examined for sensory impairment of touch, pain, and 
temperature, eight of our patients complained of impaired 
sensations over the corresponding neural distribution, while the 
rest two had glove and stocking pattern of sensory impairment.

Cranial nerve functions were found to be normal in all our patients.

On clinical evaluation of peripheral nerves, ulnar nerves were 
found to be bilaterally thickened and tender in four of our 
patients, thickened but nontender in another two while unilateral 
thick and tender ulnar nerves were found in three of our 
patients. One of them had a nontender, thickened ulnar nerve.

Thickened and nontender median nerve was found only in one 
of our patients.

Skin biopsy for histopathological examination was done in 
eight of our patients and no evidence of leprosy was found in 
four of them. The rest three showed histopathological findings 
consistent with lepromatous leprosy and subpolar tuberculoid 
leprosy was reported in the other.

One of the patients who did not have any skin lesion but 
complained of a well‑defined area of sensory loss over the left 
elbow joint was not evaluated histopathologically but was rather 
taken up for nerve conduction study straight away.

Nerve conduction assessment revealed gross impairment 
of conduction velocities, latencies, and amplitude in all the 
patients consistent with the clinical findings of Hansen’s 
disease  [Tables  5 and 6]. For those who did not report 
histopathological results consistent with leprosy also recorded 
gross abnormalities in the nerve conduction test.

In our pilot study on 10  patients who presented to us with 
complaints of tingling and numbness over upper or lower limbs 
or a skin patch with impaired sensation, we found out impaired 
nerve conduction velocities along with decreased amplitude and 
latencies in all the cases. Sensory impairment was recorded 
more pronounced than motor deficit.

DISCUSSION

It is well known that the sensory nerves are first to be affected 
in leprosy.[7] Hence for early detection of leprosy, sensory nerve 
conduction parameters need to be measured.

Table  1: Changes in amplitude, velocity, and latency 
in relation to occupation in ulnar nerves
Occupation Amplitude Velocity Latency Total

Farmer Reduced in 
all 6 cases

Reduced in 
4 cases

Prolonged in 
3 cases

6

Laborer Reduced in 
2 cases

Reduced in 
2 cases

Prolonged in 
1 case

2

Student Reduced in 
2  cases

Reduced in 
1  case

No change 
recorded

2

Table  2: Changes in amplitude, velocity, and latency 
in relation to occupation in median nerves
Occupation Amplitude Velocity Latency Total

Farmer Reduced in 
all 6 cases

Reduced in 
2 cases

Prolonged in 
3 cases

6

Laborer Reduced in 
2 cases

Reduced in 
2 cases

Prolonged in 
1 case

2

Student Reduced in 
2  cases

Reduced in 
1  case

No change 
recorded

2

Table  3: Diagnosis and the treatment status of the 
patients
Diagnosis status No. of cases Cases completed/under 

treatment

Fresh cases 6 0

Known cases 4 2/2

Table  4: Type of leprosy cases
Type of leprosy No. of cases

Pauci bacillary 6

Multi bacillary 4

Table  5: Showing changes in amplitude, velocity and 
latency in ulnar nerve
Type of Leprosy Amplitude Velocity Latency

Paucibacillary Reduced in all  
6 cases

Reduced in all  
6 cases

Prolonged only 
in 3 cases

Multibacillary Reduced in all  
4 cases

Reduced only  
in 2 cases

Prolonged only 
in 2 cases

Table  6: Showing changes in amplitude, velocity and 
latency in median nerve
Type of Leprosy Amplitude Velocity Latency

Paucibacillary Reduced in all 
6 cases

Reduced only  
in 5 cases

Prolonged only 
in 3 cases

Multibacillary Reduced in all 
4  cases

Reduced only  
in 1  case

Prolonged only 
in 3  cases
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Neuropathy is one of the most frequent complications in leprosy 
patients manifesting as sensory, motor or autonomic deficit.[8]

The destructive capability of granulomatous inflammation which 
is present in the tuberculoid leprosy is well known and has 
often been accepted as the basic explanation for nerve injury 
in TT and BT patients. Similarly, the disorganized and highly 
bacilliferous cutaneous infiltrates of lepromatous disease are 
replicated in the nerves of these patients. The mechanism of 
injury in lepromatous nerves, however, has been more difficult 
to explain since the nerves retain their basic integrity for some 
time and areable to maintain surprising levels of function even 
when heavily infected.

The evaluation of electrophysiological study of nerve conduction 
is assessed by three criteria, i.e.,  velocity, amplitude, and 
latency of the evoked response.

The amplitude of the evoked response is taken as summation 
of the activity of the axons within a nerve trunk.

It has been observed in various neural electrophysiological 
studies that while the amplitude and the duration of action 
potential are within the normal range, it is the sensory velocity 
that is impaired or at the lower limit of normal suggesting that 
leprosy results in diffuse neuropathy even in a stage when it 
cannot be detected by routine clinical testing.[9‑11]

In the preclinical stage of the leprosy, where there are no signs 
and symptoms suggestive of nerve damage, slowing of motor 
nerve conduction velocity has been observed. This hidden 
stage of neural deficit escapes early and timely detection and 
later progresses to manifested disease when certain defined 
quantum of nerve fibers becomes nonfunctional.[12] Since it 
is the fast conducting fibers that are taken into account while 
calculating nerve conduction velocities, and the results may 
differ if slow conducting fibers are predominantly damaged.[13] 
The sensory fibers are damaged earlier than motor fibers in 
leprosy; therefore, in the early stages of nerve damage it is 
the sensory fibers that show a greater quantum of impaired 
conduction velocities when compared with those in the motor 
fibers. Conversely, as for the amplitude changes, they are more 
marked in the motor nerve fibers.[14]

In the present study it was observed that the 10 patients had 
impaired nerve conduction velocities along with decreased 
amplitude and latencies in all the cases. Sensory impairment 
was recorded more pronounced than motor deficit.

Interestingly, the conduction velocities never recorded a zero 
value meaning some conduction continued to occur even when 
there was no response on clinical testing for sensory or motor 
functions. This could probably be due to the discharges from 
the regenerating nerve fibers.[15]

In a study conducted by J. Mc Knight, PG Nicholls, Das Loretta, 
K.V Desikan, et al. in leprosy patients in northern India, it was 
found that the commonest and the earliest impairment was 
reported in sensory nerve conduction of sural nerve.[16] In our 
study, we reported a more often and early involvement of the 
ulnar nerve.

In yet another case–control study by BK Gupta and DK 
Kochar on leprosy patients in Bikaner, motor nerve conduction 
velocity was found to be reduced in more number of patients 
when compared with sensory nerve conduction velocity 
but we encountered results just the opposite. They also 
found that nerve conduction velocity, late responses, and 
somatosensory evoked potential were deranged in all types 
of leprosy, regardless of clinical evidence of neuropathy and 
were more prominently affected in the tuberculoid (TT) type 
of leprosy. Besides, they also stressed the fact that a study of 
late responses is more informative than the conventional nerve 
conduction studies for the detection of the early lesions of the 
nerves. Also, the study of somatosensory evoked potential 
showed the involvement of the peripheral nervous system and 
complete sparing of the central nervous system.[17]

Slowing of nerve conduction is a reflection of demyelination 
rather than axonal degeneration.[18]

There have been other electrophysiological studies in use since 
1970s for the diagnosis and prognosis of leprosy such as Blink 
reflex, Hoffman reflex and F‑wave. They are known as late 
responses as they make interconnections with other neurons 
and the response register is delayed.[19,20]

In their study, A. G Ramakrishnan and T. M Srinivasan 
concluded that the amplitudes of the distal peripheral potential 
are much better indicators of leprous neuropathy than the 
sensory nerve conduction velocities.[9]

Alain Sebille in his study on respective importance of different 
nerve conduction velocities in leprosy concluded that the 
radial sensory nerve conduction velocity is the most reliable 
conduction test and proposed it to be an early diagnostic test 
in leprosy.[21]

Thus, we conclude that nerve conduction studies are reliable 
diagnostic and prognostic indicators useful in leprosy especially 
in areas that are endemic for the disease like ours and we are 
conducting further research work in the field with the use of 
various electrophysiological studies in this regard.
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