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Leprosy is a systemic infectious disease
which has a predilection for involvement of
the skin, peripheral nerves and the mucosa
of the upper respiratory tract. It is endemic
in tropical countries, and India has the high-
est incidence and prevalence rate. It is the
commonest disease of peripheral nerves in
man. A cardinal sign is sensory loss which
always precedes paralysis in all types of
leprosy ("). Clinically, motor involvement
is less common but patho-physiologically it
is almost equal to the sensory involvement
(". 32 ). Nerve involvement occurs prior to
any clinical manifestation (') and any nerve
in the body can be affected. Nerve involve-
ment in leprosy is segmental demyelinating
in nature initially, followed by axonal de-
generation ('• 5 ). Among the cranial nerves
commonly affected are V, VII, stato-
acoustic (4. and optic ("• 34."). The pos-
sibility of a relationship between hearing
loss and leprosy was not thought of until
Latif ( 1 ') reported VIII nerve involvement
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in up to 25% of his patients and Schuring
and Istre ( 31 ) observed that it was not due to
middle ear or eustachian tube pathology. El
Arini, et al. (")) reported gradual and pro-
gressive hearing loss in 11% of the patients
in a study of 101 leprosy patients: a few of
them were also having vestibular dysfunc-
tion. Singh, et al. ( 33) reported evidence of
both perceptive and conductive dysfunction,
and found hearing loss in 52% and vestibu-
lar dysfunction in 7.2% of their patients.
Conductive hearing deafness was prominent
in a survey by Srinivasan ( 35 ). Recently,
Awasthi, et al. ( 2 ) have observed that only
the cochlea was involved and the vestibule
was spared. DeCandia and Mariana (") re-
ported specific evidence of cochlear and
acoustic nerve damage by audiogram.

Brain stem auditory-evoked potentials
(BAEPs) are used to determine the abnor-
mality of conduction from the auditory
nerve to the inferior colliculus. It is a very
useful procedure for evaluating the integrity
of the VIII cranial nerve, nucleus and its
connections in the brain stem and for de-
tecting the lesion at a subclinical stage. Vi-
sual evoked potentials (VEPs) are very use-
ful for detecting a lesion in the optic nerve,
and their results are comparable to mag-
netic resonance imaging (MRI). This study
was done for assessment of subclinical ab-
normality in the optic and stato-acoustic
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TABli 1. Peak latencies and interpeak latencies (INA) of brain stem auditory-evoked
potential.s . ( /?A EPs ) in patients and controls.

Latencies Control
Patients
(N = 25)

(mean ± S.D.) cosec

p Value
(N = 25)

(mean ± S.I ).) cosec

Peak latencies
Wave I 1.69 ± 0.15 1.66 ± 0.21 <
Wave II 2.72 ± 0.17 2.69 ± 0.26 <
Wave III 3.73 ± 0.20 3.75 ± 0.26 <
Wave V

hill:I - peak latency

5.45 ± 0.20 5.67 ± 0.38 < 0.001''

Wave I-III 2.03 ± 0.22 2.08 ± 0.30 <
Wave I-V 3.76 ± 0.21 4.07 ± 0.57 < 0.001''
Wave III-V 1.70 ± 0.15 1.99 ± 0.47 < 0.001''

ILatio of amplitude
wave V/I 3.85 3.80 4.44 ± 5.59 <

p Values statistically insignificant.
'' Statistically highly significant.

nerves by VEPs and BAEPs in this leprosy-
endemic region.

MATERIALS AND METHODS
The present study was conducted on 25

newly diagnosed patients (21 males and 4
females; ages ranging from 15 to 55 years)
with different types of leprosy. The patients
were selected from a leprosy clinic con-
ducted by the Skin and Sexually Transmit-
ted Disease Department of S.P. Medical
College and Associated Group of Hospitals,
Bikaner, India.

The diagnostic criteria for leprosy were
those mentioned by Dharmendra (v): a) loss
of sensation in patches, b) thick and/or ten-
der nerves, c) routine slit and smear exami-
nation of skin for the demonstration of acid-
fast bacilli (AFB). One or more than one
criteria were fulfilled before a diagnosis of
leprosy was made and confirmation was
done by skin biopsy.

A detailed clinical and neurological ex-
amination was carried out in each case, and
the cases were classified into different types
of leprosy according to the classification
given by Ridley and Jopling ( 25) which is
recommended by the Indian Association of
Leprologists ( 7). The diagnosis was con-
firmed by skin biopsy. The other investiga-
tions included hemoglobin, total and differ-
ential leukocyte counts, erythrocyte sedi-
mentation rate, urinalysis and liver function
tests. Patients with any other associated dis-
ease were not included in the study. A de-

tailed drug history was also taken to ex-
clude the presence of toxic neuropathy.

After classifying the patients into differ-
ent groups, we included 13 patients with tu-
berculoid (TT), 10 patients with leproma-
tous (LL) and 2 patients with borderline
lepromatous (BL) leprosy; 25 healthy per-
sons (18 males and 7 females; ages ranging
from I5 to 55 years) without any organic ill-
ness or history of drug treatment served as
controls. The patients and controls were ex-
amined thoroughly for visual acuity, color
blindness, and other eye abnormalities along
with detailed ear examinations and hearing
tests. Patients and controls having color
blindness, eyelid drooping, refractive error,
corneal and lens opacity or with any ear dis-
ease were excluded from the study.

BAEPs and VEPs were recorded for all of
the patients and control subjects in a shielded,
partially sound-proof, dimly lighted room.
The computerized machine used was
MULTIBASIS (OTE-BIOMEDICA) which
includes console, green fluorescent screen
with functional keys and floppy disc driver,
connected to a dot matrix printer.

BAEPs. BAEPs were recorded be-
tween the vertex and the ipsilateral mastoid
process using monaural alternate click stim-
uli of 0.1 millisecond duration with a stim-
ulus intensity of 60 dB above the auditory
threshold. The contralateral ear was masked
with white noise of +10 dB (50 dB below
the click stimulus level). The click was de-
livered at a regular rate of 10 per second.
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TABLE 2. Peak latencies of visual-evoked potentials (VEPs) in patients and controls.

Control
^

Patients
Latencies of VEPs
^

(N = 25)
^

(N = 25)
^

p Value
(mean ± S.D.) msec

^
(mean ± S.D.) msec

NI 72.15 ± 9.51 80.20 ± 20.21 < 0.02
P100 102.50 ± 2.87 119.10 ± 20.73 < 0.001'
N2 143.92 ± 10.51 163.76 ± 32.47 < 0.001'
P2 187.78 ± 14.43 206.76 ± 38.25 < 0. 1

p Value highly significant, calculated by applying formula:

X i —
t

VS, 2 (1/N, + 1/N,)

X = Study mean value: X , = control mean value; S p ' = pooled variance, i.e., equal to:

r(X, — X,) 2 + e(X, — R 2 ) 2

(N, — 1) + (N, — I)

df = Degree of freedom = N 1 + N, - 2; N, = number of study group, N, = number of controls.

The right and left ears were stimulated in-
dependently. At least two separate trials,
each consisting of 2000 stimuli, were am-
plified (5 x 10 5 ) and averaged with band
pass filters at 100 Hz and 3000 Hz. Data
were analyzed in detail with digital latency
and amplitude cursors. Different parameters
used for the analysis of the results were:
peak latencies of wave I, wave II, wave III
and wave V components and interpeak la-
tencies (11 3 1_,^) of wave I-III, wave III-V,
wave I-V and amplitude ratio of wave V/I.

VEPs. Pattern reversal VEPs were
recorded between the Oz (reference point)
and the contralateral mastoid (international
10-20 systems). A black-and-white checker-
board pattern subtending a visual field of
15° x 18° with an individual check size of
30' was displayed on the television monitor
and reversed once per second. The subject
was asked to sit 60 cm away from the
screen and focus on a small fixation point in
the center of the pattern. Illumination of the
entire pattern was kept fixed. Responses
were recorded by a needle electrode placed
on the scalp in midline 3 cm above the in-
ion (point of the external occipital protuber-
ance); a contralateral mastoid electrode was
used as reference. Each eye was tested sep-
arately while the other eye was kept cov-
ered. The responses to 100 stimuli were av-
eraged and at least two stimulation series
were recorded. The major positive potential
(P100) latency and amplitude of the VEPs'
peaks were measured for analysis of the
results.

All data were statistically evaluated and
different comparisons were made by Stu-
dent's t test. Values were considered abnor-
mal only when they were beyond ± 2.5 S.D.
of the control mean values.

RESULTS
The results of the BAEPs shown in Table

1 revealed increased peak latency of wave I
in none, wave II in 2 case (4% LL, 4% BL),
wave III in 1 case (4%, LL), and wave V in
13 cases (52%; 7 TT, 5 LL, 1 BL); inter-
peak latencies (IPLs) were prolonged for
wave I-Ill in 5 cases (20%; 2 TT, 2 LL, 1
BL), for wave III-V in 12 cases (48%; 6
LL, 4 TT, 2 BL). The wave V/I amplitude
ratio was less than 1 in 5 cases (20%; 3 LL,
1 TT, 1 BL). No patient had any absent
wave. The values of latency of waves I, II,
III and the IPLs of wave I-III and the V/I
ratio of amplitude were statistically in-
significant. The most important abnormali-
ties were the delayed peak latency of wave
V and the delayed IPLs of wave III-V and
wave I-V.

The results of the VEPs as shown in
Table 2 demonstrate delayed peak latency
of NI in 2/25 cases (8%; both TT), of major
positive potential (P100) in 20/25 cases
(80%; 11 TT, 7 LL, 2 BL), of N2 in 8/25
cases (32%; 7 TT, 1 LL) and of P2 in 6/25
cases (24%; 2 TT, 3 LL, 1 BL). The impor-
tant observation was the delayed peak la-
tency of P100 in 80% of the cases (11 TT, 7
LL, 2 BL).
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1)clailetlimratiteters ol'brain stem auditory-evokedprotentials (134111'RO and
visual-evoked potentials (1/El's) in indil ideal patients. Abnormal lollies (mean of control
± 2.5 S.1).) are mulct -lined.

S.N. AGE

IN

YRS

SEX TYPE

OF

LEP-

ROSY

SIDE

I

us

II

LS

III

IS

BAEPs VALUES
*

V^I-III^I -V

IS^IS^IS

III -V

IS

V/I Ni

IS

VEPs VALUE *`

P100^N2

ES^IS
P2

IS

1. 42 H LL Rt 1.59 2.92 3.97 5.86 2.30 4.27 1.89 1.80 79.50 108.50 141.00 203.00

Lt 1.55 2.79 3.85 5.65 2.38 4.10 1.86 1.12 74.50 107.00 142.50 193.00

2. 48 N TT Rt 1.75 2.95 3.99 5.85 2.24 4.10 1.86 2.47 155.00 205.00 114.E 251,10
Lt 1.10 2.13 3.13 6,33 2.04 5.23 3.20 3.16 1E9.00 203,50 263.50 348.00

3. 50 H TT Rt 1.92 2.65 3.65 6.05 1.73 4.13 2.40 2.87 90.50 119.50 162.00 187.00

Lt 1.82 2.82 3.58 5.29 1.76 4.47 1.71 1.45 69.00 135.00 199.50 215.00

4. 40 F TT Rt 1.64 2.64 3.34 4.94 1.70 4.30 1.60 2.54 55.00 106.00 155.00 181.00

Lt 1.58 2.18 4.21 6,13 2.63 4.55 1.92 24.50 55.00 1E_,N" 175,00 221.50

5. 45 F LL Rt 1.81 2.68 3.89 5.44 2.09 3.63 1.54 1.68 55.00 104.00 155.00 205.00

Lt 1.92 2.79 3.91 5.52 1.99 3.60 1.61 3.00 66.50 109.50 154.50 211.00

6. 30 H TT Rt 1.82 2.72 3.64 5.45 1.82 3.63 1.87 7.66 92.50 MAO 155.00 205.00

Lt 1.36 2.56 3.83 5.71 2.47 4.35 1.88 9.75 91.00 125.00 150.00 178.50

7. 15 H TT Rt 1.88 2.67 3.68 5.43 1.80 3.55 1.75 4.53 82.50 112.50 147.00 169.50

Lt 1.82 2.82 3.59 5.32 1.77 3.50 1.73 1.54 69.50 108.50 144.50 176.00

8. 30 N TT Rt 1.56 2.65 3.55 5.44 1.99 3.88 1.89 6.00 84.00 108.00 147.00 184.00

Lt 1.46 2.60 3.60 5.48 2.14 4.02 1.88 7.50 92.50 122.00 152.50 192.50

9. 40 N TT Rt 1.85 2.54 4.07 6.03 2.22 4.18 1.96 2.06 85.00 112.50 207.50 210.00

Lt 1.81 2.79 3.85 5.91 2.04 4.40 2.66 2.11 76.00 106.00 146.00 205.00

10. 34 H LL Rt 1.61 2.74 3.58 5.88 1.97 4.27 2.30 1.15 78.00 108.00 152.00 176.50

Lt 1.87 2.81 3.69 5.40 1.82 3.53 1.71 2.72 76.50 115„00 149.00 199.50

11. 34 H TT Rt 1.94 2.94 4.03 5.29 2.09 3.35 1.26 24.33 51.50 108.00 171.50 199.50

Lt 1.85 2.95 4,05 5.52 2.17 3.64 1.47 1.31 65.00 105.50 164.50 186.00

12. 40 H TT Rt 1.81 2.71 3.64 5.44 1.83 3.63 1.80 7.50 81.50 119.00 150.50 169.50

Lt 1.84 2.74 3.65 5.45 1.81 3.61 1.80 7.66 85.00 117.50 146.50 197.50

13. 30 H LL Rt 1.59 2.59 3.59 5.50 2.00 3.91 1.91 2.13 82.50 116.50 160.00 193.50

Lt 1.62 2.59 3.59 5.74 1.97 4.12 2.15 1.59 80.00 109.50 163.00 197.00

14. 35 14 LL Pt 1.55 2.46 3.57 5.37 2.02 3.82 1.80 3.00 73.50 103.00 133.50 173.50

Lt 1.04 2.84 4.04 5.30 3.00 4.26 1.26 7.16 72.50 109.00 142.50 183.50

15. 30 14 LL Rt 1.54 2.58 3.71 6.05 2.17 4,51 2.34 0.96 83.50 117.50 142.50 173.50

Lt 1.84 2.74 3.88 5.93 2.04 4.09 2.05 1.50 95.00 128.50 151.00 193.00

16. 40 H LL Rt 1.71 2.55 3.53 5.53 1.82 3.82 2.00 4.20 95.00 111.50 137.59 204.00

Lt 1.28 2.96 3.96 6.06 2.68 4.78 2.10 1.12 85.00 118.00 157.00 197.50

17. 50 H TT Rt 1.75 2.63 3.91 6.78 2.16 5.03 2.87 0.15 112.50 160.50 230.00 262.00

Lt 1.95 2.79 3.84 5.74 1.89 3.79 1.90 2.04 76.00 114.50 150.50 223.50

18. 45 H LL Rt 1.60 2.46 3.66 6.03 2.06 4.43 2.37 1.68 37.00 15310 200.00 256.50

Lt 1.80 2.07 3.97 5.70 2.17 3.90 1.73 1.00 86.50 131.50 206.50 243.00

19. 42 H LL Rt 1.49 2.12 3.42 6,11 1.93 4.62 2.69 2.84 83.00 117.00 164.50 228.50

Lt 1.78 2.68 3.35 5.20 2.57 3.42 1.85 0.80 70.00 125.00 162.00 185.50

20. 40 H LL Rt 1.90 3.24 4.43 6.31 2.53 4.21 1.88 0.75 83.50 129.50 166.50 250.50

Lt 1.23 2.61 4.26 6.26 2.33 4.33 2.00 0.57 88.00 113.00 150.50 241.50

21. 54 H BL Rt 1.85 3.12 3.86 7.53 2.01 5.68 3.67 0.85 90.00 114.00 160.00 224.00

Lt 1.19 3.15 3.80 7.27 2.69 5.95 3.26 0.61 55.00 105.00 145.50 229.00

22. 40 H BL Rt 1.94 3.02 3.86 5.35 1.89 3.38 1.49 6.07 55.00 103.50 152.50 192.50

Lt 1.51 2.51 3.04 5.70 1.53 4.19 2.66 7.18 88.00 110.00 159.00 191.00

23. 40 F TT Rt 1.63 2.62 3.42 4.91 1.79 3.28 1.49 2.54 77.50 106.00 155.00 181.00

Lt 1.59 2.16 4.21 6.08 2.62 4.49 1.87 24.50 55.00 117.00 175.00 221.50

24. 35 H TT Rt 1.56 2.64 3.60 5.45 2.04 3.89 1.85 6.00 87.55 110.50 149.50 182.50

Lt 1.45 2.58 3.56 5.43 2.11 3.98 1.87 7.50 92.50 122.00 152.50 192.50

25. 38 F TT Rt 1.65 2.70 3.60 5.20 1.95 3.55 1.60 3.88 73.50 103.00 133.50 173.50

Lt 1.50 2.68 3.95 5.96 2.45 4.46 2.01 1.31 72.50 109.00 142.50 183.50

* Mean of Control values of BAEPs Wave I,II,III,V & Interpeak latency of wave I-III, I-V, amplitude ratio of
V/I, & are shown in Table I. ** Mean of control values of VEPs are shown in Table 2. LL ^Lepromatous leprosy;
TT = Tuberculoid leprosy; BL = Borderline leprosy;^is - Millisecond;^Rt = Right;^Lt = left;^H = male;
F=Feaale.
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DISCUSSION

Leprosy is a systemic infective disorder
which primarily involves the peripheral
nerves in the form of segmental demyelina-
tion leading to axonal degeneration in the
later period ('' 5 ). Clinical examination reveals
evidence of peripheral neuropathy only, but
there are various reports indicatim2, involve-
ment of cranial nerves also C. 3.1' -17 ).

Central demyelination has been observed in
some of the other primarily peripheral
nerve diseases, especially hereditary motor
sensory neuropathy (I IMSN) type I which
also produces peripheral neuropathy with
segmental demyelination ( 1 -2 ' 7 . 30). Lately
there have been a few reports suggesting
brain stem demyelination in these disorders
( 17 ). This prompted us to investigate the
same type of lesion in leprosy along with
the subclinical involvement of the optic and
stato-acoustic nerves.

BAEP is the latest method which pro-
vides information about the integrity of the
primary and secondary neural pathway from
the cochlea to the temporal lobe cortex. The
short latency BAEPs provide up to a series
of seven vertex positive waves appearing at
the scalp within 10 milliseconds after each
acoustic stimulus ( 15 . 25. These compo-
nent waves have been labeled with Roman
numerals I to VII. The generator sites for
these components, based on pathological
correlates and on direct recording from the
brain stem at the time of operation, suggest
the following: waves I and II are generated
from the peripheral and intracranial part of
the auditory nerve, respectively, while wave
III is generated from the cochlear nucleus,
wave IV from the superior olive, and wave
V from the lateral lemniscus. The generator
of waves VI and VII is uncertain, possibly
from the inferior colliculus A lesion that
affects one of the relay stations or its imme-
diate connections is said to be manifested
by lower voltage of the wave or a delay in
its appearance, and the absence or reduction
in amplitude of subsequent waves. These
effects are more pronounced on the side of
the stimulated ear than contralaterally,
which is difficult to understand since the
majority of the cochlear-superior olivary-
lateral lemniscal-medial geniculate fibers
cross to the opposite side. It is also surpris-
ing that a severe lesion of one relay station

would allow the impulses to continue their
ascent and he recordable in the cerebral cor-
tex. The assessment of the brain stem can
be achieved through measuring the in-
terpeak conduction times (waves I-Ill, III-V
or I-V) and relative amplitude of wave V to
I ("). It is important to stress that normal
BAEPs may be seen in deafness due to a
cortical lesion ( 1 . 23 . 27-41 ).

In this study at least one abnormal BAEP
component was observed in 18/25 patients
(72%; 8 TT, 8 LL, 2 13L). The important ab-
normalities detected were the delayed ab-
solute peak latency of wave V in 13/25
(52%; 7 TT, 5 LL, I BL) and the prolonged
interpeak latency of wave III-V in 12/25
(48%; 4 TT, 6 LL, 2 BL). A delay in the ab-
solute peak latencies of waves I, ll and III
was less frequent. The wave V/I amplitude
ratio was abnormal (i.e., less than one) in
5/25 (20%; 3 LL, 1 TT, 1 BL). These data
suggest involvement of the connecting
fibers in the pons and midbrain.

We could not find other studies of BAEPs
in patients with leprosy for comparison
with our results. However, a similar study is
available in a number of other diseases
which also affect the peripheral nerves and
does not have clinical evidence of brain
stem involvement, such as Guillain-Barre
syndrome (GBS), chronic inflammatory de-
myelinating polyneuropathy (CIDP) and
HMSN. So, we compared our results with
the observations of these diseases.

Short latency BAEPs were recorded in 57
patients of HMSN disease (''). Abnormal
BAEPs were observed in almost 50% of the
patients. The most frequent finding was
prolongation of I-III IPLs detected in 16
(28.1%) patients. Prolongation of wave
III-V interpeak latency was detected in 6
(10.5%; 5 with HMSN type I and 1 with
HMSN type II). Wave I-V IPLs were pro-
longed in 12 patients (10 HMSN type I and
2 HMSN type II). The prolongation of var-
ious IPLs was more pronounced in HMSN
type I than in HMSN type II. The basic
process in HMSN type I is demyelination;
in HMSN type II it is axonal degeneration.
The above observations suggest that central
involvement is more common in demye-
linating peripheral neuropathies than in ax-
onal degeneration (I 7 ). In leprosy, also, the
basic process is demyelination which ulti-
mately leads to axonal degeneration. In
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HMSN type I, the same results were also
reported by other workers (' 2- '"). The short
latency BAEPs in 27 patients with acute
GBS led to the conclusion that central
BAEP abnormalities in this disease, though
rare, may reflect small, clinically unex-
pressed inflammatory lesions in the brain
stem ( 2 '). These studies are in favor of the
central nervous system (CNS) involvement
in the concerned disease, although there is
no pathological or clinical corelate to sup-
port this conclusion.

BAEPs and MRI studies in six patients
with CIDP revealed BAEP abnormalities in
2/6 (33%) patients. These abnormalities
were considered as indicative of a brain
stem lesion on the affected side ( 36). In an-
other study, abnormal BAEPs were re-
corded in 2/8 (25%) patients of CIDP,
demonstrating focal demyelination of the
extramedullary portion of the auditory
nerve in one and delayed III-V IPLs in the
other patient.

In our present study delayed IPLs
and III-V and the abnormal V/I amplitude
ratio indicate the involvement of the periph-
eral as well as the central part of the VIII
cranial nerve in the brain stem. CNS in-
volvement also has been reported earlier by
El Arini, et al. (").

Since the cochlear nucleus is connected
with the cortex of both temporal lobes,
hearing is unaffected by a unilateral cere-
bral lesion. Deafness due to brain stem le-
sions is observed only rarely, since a mas-
sive lesion is required to interrupt both the
crossed and uncrossed projection from the
cochlear nucleus. It has to be so massive
that other neurologic abnormalities due to
the lesion make the testing of hearing im-
possible. On the other hand, a lesion before
the cochlear nucleus can cause deafness.
So, a demyelinating lesion, which is not un-
likely in leprosy before the cochlear nu-
cleus, can cause deafness. Demyelination
results from the destruction of Schwann
cells by an uncontrolled intracellular prolif-
eration of leprosy bacilli for a prolonged
period with minimal interference with cel-
lular functions, provided there are no host
immune responses. Eventually, competition
for cellular metabolites (') or pure space
occupying effects (22, 24

) of the large number
of bacilli lead to vacuolation and foamy de-
generation of the Schwann cells and causes

segmental demyelination. Obviously, seg-
mental demyelination is more common in
lepromatous leprosy. Ischemic neuropathy
also might play a role in causing segmental
demyelination in leprosy '). It will be
prudent to keep the possibility of these seg-
mental demyelinating lesions responsible
for the abnormalities in BAEPs.

VEIN. VEPs are a measure of the elec-
trical activity between the retina and the oc-
cipital pole and can be used as a clinical
tool to detect abnormalities of the visual
system. Miller, el al. ( 2") reported that VEP
is an important method to detect an acute
attack of optic neuritis. They compared the
detection of acute and old cases of optic
neuritis by VEPs and MRI and found VEPs
superior in both conditions.

Normally it is a triphasic response, a ma-
jor positive peak preceded and followed by
negative peaks, but assessment of the visual
pathway can he done by amplitude and la-
tency of P100. It is seen that amplitude has
a better correlation with visual acuity. In an
acute attack of retrobulbar neuritis, visual
acuity is greatly reduced, the amplitude of
the pattern response is correspondingly di-
minished, and the response may be unob-
tainable at this stage if the acuity is reduced
to counting fingers or to the perception of
light. In a typical case, this acute stage lasts
only for a day or two and is followed by
rapid improvement in the visual acuity, of-
ten with complete restoration of normal vi-
sion within a month. The pattern reversal
evoked potential returns to near normal am-
plitudes in parallel with the recovering vi-
sion. The outstanding change in the pattern
reversal VEPs is, however, in the latency of
the major positivity (P100) following the
attack ("). In our present study peak latency
of P100 was delayed in 20/25 patients
(80%; 11 TT, 7 LL, 2 BL). Eleven cases had
bilateral delayed peak latency of P100 (6
TT, 5 LL). Since we do not have similar
studies in leprosy, we tried to correlate it
with similar studies in other peripheral
nerve diseases.

Pattern reversal VEPs were studied in a
group of 57 patients of HMSN and delayed
P100 latency was observed in 16 patients
(28.1%); somewhat more often in HMSN I,
in 12 of 37 patients (32.4%), than in 4 of 20
HMSN II patients (20%), probably because
of more common demyelination in HSMN
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(''). VEPs and MRI were studied in 7 pa-
tients with CIDP and delayed latencies of
P100 were observed in 6 patients; 2 patients
also had MRI evidence of CNS involve-
ment. It was suggested that immunomedi-
ated damage was responsible for optic
nerve involvement in these patients ( 38 ).

In the present study, we found delayed
peak latency of PI00 in 20/25 (80%) cases
of leprosy, suggesting subclinical optic
nerve involvement. Clinical involvement of
the optic nerve in patients with leprosy also
has been reported by earlier workers ( 2 ').
Van Poole (') described optic neuritis in
49/206 cases of leprosy.

Assessment of the results of VEPs and
BAEPs in leprosy in this study reveals the
abnormality of both evoked potentials in
10/25, suggesting subclinical involvement
of the optic nerve, stato-acoustic nerve, and
the brain stem. Segmental demyelination is
a cardinal lesion in leprosy, which is more
common in peripheral nerves but it can in-
volve any nerve of the body. The CNS is
also not immune to leprosy because our ob-
servation suggests not only the involvement
of the optic and stato-acoustic nerves but
also of the brain stem. This hypothesis re-
quires further strengthening by an extensive
study of multimodality evoked potentials
and MRI involving a larger number of pa-
tients. Histopathological and immunofluo-
rescent studies of autopsy material of the
brain may also contribute significantly for
their confirmation.

SUMMARY
A study of brain stem auditory-evoked

potentials (BAEPs) and visual-evoked po-
tentials (VEPs) was done on 25 newly diag-
nosed patients with leprosy whose diagno-
sis was confirmed by skin biopsy. The re-
sults were compared with 25 age- and
sex-matched healthy controls. In BAEPs
the important observations were the pro-
longed latency of wave V in 13 (52%), de-
layed interpeak latency (IPL) of wave I-Ill
in 5 (20%) cases, of wave III-V in 12/25
(40%), suggesting a conduction abnormal-
ity of the VIII cranial nerve in its peripheral
part, in its nucleus and in its connection in
the brain stem. In VEPs, a delayed peak la-
tency of major positive potential (P100)
was seen in 20 cases (80%; 11/13, 84.6%
TT; 7/10, 70% LL; 2/2, 100% BL), sugges-

tive of subclinical optic nerve involvement.
The BAEPs and VEPs were both abnormal
in 10 cases (40%; 3/13, 23% TT; 5/10, 50%
LL; 2/2, 100% BL). Conduction abnormal-
ities of the central nervous system (CNS)
were observed more frequently in leproma-
tous leprosy, as in other forms of peripheral
neuropathy such as hereditary motor sen-
sory neuropathy type I (HMSN I). There is
a fair possibility of similar multiple de-
myelinating lesions in the CNS also, as is
seen in leprous peripheral neuropathy. This
hypothesis requires further strengthening
by an extensive study of multimodality
evoked potentials with magnetic resonance
imaging in the patients. Histopathological
and immunofluorescent studies of autopsy
material of the brain can also contribute sig-
nificantly to solve the dilemma.

RESUMEN
Se estudiaron los potenciales auditivos evocados del

tronco cerebral (PAECs) y los potenciales visuales
evocados (PVEs) en 25 pacientes con lepra contirmada
por biopsia de piel. Los resultados se compararon con
los encontrados en 25 commies sanos de edad y sexo
similares. En los estudios sobre los PAECs las obser-
vaciones importantes fueron la latencia prolongada de
Ia onda V en 13 pacientes (52%), una latencia retar-
dada entre los picos de las ondas I-Ill en 5 casos (20%)
y de las ondas III-V en 12 de 24 pacientes (40%). Los
resultados sugieren Una anormalidad en la capacidad
de conduccion del nervio cranial VIII en su parte peri-
ferica, en su micleo y en su conexiOn con el tronco
cerebral. En los PVEs se observO una latencia retar-
dada de los picos con mayor potencial positivo (P100)
en 20 casos (80%): 11/13 TT (84.6%), 7/It) LL (70%)
y 2/2 BL (100%), sugerente de una afecciOn subclinica
del nervio Optico. Tanto los PAECs como los VEPs
fueron anormales en 10 casos (40%): 3/13 TT (23%),
5/10 LL (50%) y 2/2 BL (100%). Dado que las anon-
malidades en conducciOn del sistema nervioso central
(SNC) fueron tan frecuentes en Ia lepra lepromatosa
como en otras formas de neuropatia periferica (como
la neuropatia sensorial motora hereditaria, FIMSN I),
existe Ia posibilidad de que tambien en el SNC haya
multiples lesiones desmielinizantes, como se ye en Ia
neuropatia leprosy periferica. Para confirmar esta hi-
pOtesis se requiere un estudio Inds extenso sobre la
multimodalidad de los potenciales evocados en los pa-
cientes usando imagenes de resonancia magnetica. Los
estudios histopatolOgicos y de inmunotluorescencia en
el material de autopsia del cerebro tambien puede con-
tribuir a resolver el dilema.

RÉSUMÉ

Une etude des potentiels evoques cerebraux auditifs
(PECA) et des potentiels evoques visuels (PEV) a ate
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realisee chez 25 malades de la lepre notivellement di-
agnostiques pour lesquels Ic diagnostic de lepre etait
continue par hiopsie cutanee. Les resultats out etc
compares avec ceux de 25 temoins en bonne sante ap-
paries pour rage et Ic sexe. En cc qui concerne les
PECA, les observations importantes out etc Ia latence
prolong& de l'onde V chez 13 patients (52%), la la-
tence inter-pies retardee de l'onde I-111 chez 5 patients
(20%), de l'onde III-V chez 12/25 patients (40%), sug-
gerant tine anotnalie de conduction du huitiente nerf
cranien dans sa pantie peripherique, dans son noyau et
dans sa connection dans le cervcati. En ce qui concerne
les PEV, tin pie de latence retarde de potentiel positif
inajeur (P100) a etc vu clans 20 cas (80(7-, 11/13, 86Cic
'IT; 7/10, 705; , LE; 2/2, 100% BL), stigierant tine im-
plication subchnique du nevirf ()whine. Les PECA et
PEV etaient toils deux anormaux dans I() cas
3/13, 23q• TT; 5/10, 50% EL.; 2/2, 100% BL). Des
anomalies de conduction du systeme nerveux central
(SNC) ont etc observees plus frequeinment dans la
lepre lepromateuse, comae dans d'autres formes de
neuropathie peripherique telles que la neuropathie Nen-
sori-inotrice hereditaire de type I (NSNIII 1). II y a tune
bonne possibilite de multiples lesions demyelinisantes
similaires dans le SNC egalement, comme cola est vu
dans la neuropathie lepreuse peripherique. Cette by-
pothese demande 3 etre plus etayee par tine etude ex-
tensive de Ia multimodalite des potentials evoques
avec resonance inagnetique chez les patients. I)es
etudes histopathologiques et d'imintinolltiorescence
stir du materiel d'autopsie du cerveau peuvent aussi
contribuer signiticativement it resoudre le dilemine.
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