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Leprosy is a chronic, systemic, infectious
disease caused by 114.veobacterium leprae. It
manifests itself as specific granulomatous
or neurotrophic lesions in the skin, mucous
membranes, nerves, eyes, bones, and vis-
cera. Central nervous system involvement
in leprosy is still debated (II, I 2, 20).

Conventional investigations on auditory
system involvement in leprosy have re-
vealed contradictory results. Decandia and
Mariano reported specific involvement of
the cochlea and acoustic nerve in leprosy
(5). Mann, et al. reported cochlear-type
hearing loss (l). However, Cochrane stated
that the acoustic nerve is never affected in
leprosy and there are no known lesions in
the middle or inner ear (3). Sensorineural
hearing loss in leprosy was observed by El
Arini, et al., and they concluded that this
hearing loss was due to the involvement of
the acoustic nerve (7)• Chehata reported the
retrocochlear origin of the sensorineural
hearing loss of leprosy patients (2). Singh,
et al. have reported cochlear hearing loss,
and they concluded that acoustic nerve in-
volvement seems to be unlikely CI.

Auditory brain stem evoked potentials
(ABEP) is a noninvasive and reliable elec-
trophysiologic method for the assessment
of the brain stem structures traversed by au-
ditory pathways. Our electrophysiologic
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study was designed to investigate the in-
volvement of the central auditory pathways
in leprosy.

MATERIALS AND METHODS
Thirty-eight ears of 19 randomly selected

male patients with lepromatous leprosy
were evaluated for this study. They were
compared with 20 age-matched male con-
trols. Subjects with a past history of ear dis-
ease, exposure to excessive noise, systemic
illness (diabetes mellitus, hypertension, re-
nal failure), ototoxic drugs, head or ear
trauma, or a family history of deafness were
excluded from the study.

Otorhinolaryngological examinations
were performed by the same otorhinolaryn-
gologist (OC), and all audiological tests
were performed by the same tester (AO).
The informed consent of all subjects was
obtained before clinical and audiometric
examinations.

Pure tone audiometry was performed us-
ing an Interacoustics Clinical Computer
Audiometer (Model AC5; Interacoustics
Co., Assens, Denmark) in a soundproof
room (Industrial Acoustics Co., Bronx,
New York, U.S.A.). Both air and bone con-
duction were tested (250-8000 Hz). Com-
patible TDH-39P earphones mounted in
Telephonics cushions and an Oticon 62507
bone vibrator (Oticon International A/S,
Copenhagen, Denmark) were utilized.

ABEP were recorded in a soundproof
semidark room using a Medelec Audiostar
Electric Response Audiometer (Vickers
Healthcare Co., Surrey, England). Silver-
silver chloride surface disk electrodes were
placed on the vertex (active), the ipsilateral
mastoid (negative) and the contralateral
mastoid (ground) areas of the head. The
electrode impedance was maintained below
2000 ohms. Auditory brain stem potentials
were evoked by a 0.1 ms rarefaction click
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TAlui I . Hearing thresholds in the
patient and control groups.

"Pest
frequencies (lit)

Ilearing thresholds'

Patients Controls

250 14.87 ± 3.84 13.75 ± 4.20
500 13.95 + 3.52 12.87 ± 4.06

1000 11.31 ±4.60 11.50 ± 3.04
2000 14.47 ± 3.82 13.62 ± 2.53
4000 16.58 ± 4.04 15.50 ± 3.89
6000 18.95 ± 2.07 18.37 ± 2.63

'None of the differences is statistically significant,
p > 0.05, Student's t test.

stimulus. The stimulus was presented
monaurally through TDH-49P earphones
(mounted in Telephonics cushions) at repe-
tition rates of 10 and 50 sps and at 80 dB
nHL. Two sets of 1024 responses, with a
recording bandpass of from 200 to 3000 Hz
(3 dB down points, 6 dB/octave), were av-
eraged for each ear and recorded on an X-Y
plotter. The replicability of recordings was
determined by comparing two trials. The
absolute latencies of waves I, 111 and V and
the interpeak latencies of waves I-III, III-V
and I-V were measured and calculated.

Statistical analyses were performed using
the StatView 512+0 program (BrainPower,
Inc., Calabasas, California, U.S.A.). The
data are expressed as mean ± S.D. Compar-
ison of the two groups was performed with
Student's t test.

RESULTS
Nineteen males with leprosy (38 ears)

aged between 33-59 years (average age
45.3 ± 8.9 years) were compared with 20
male controls (40 ears) aged between

35-60 years (average age 46.8 ± 8.2 years).
Neither the leprosy patients nor the controls
showed more than a 20 dB HL hearing
threshold at any of the test frequencies
(Table 1).

Duration of the disease was 10-42 years
(mean 26.7 ± 9.3 years). The age-at-onset
was 9-36 years (mean 20.6 ± 7.7 years).

The mean latency values for all leprosy
patients and control subjects were calcu-
lated and statistically analyzed. No differ-
ences between the right and left ears were
observed (p > 0.05). All absolute latencies
(waves I, III, and V) at both repetition rates
(10 and 50 sps) (p < 0.0005) and the 111-V
interpeak latency at 50 sps (p < 0.025) of
the leprosy patients were significantly
longer than those of the control subjects
(Table 2).

DISCUSSION
In an ABEP study on 47 leprosy patients,

abnormal latency values were detected in
only three cases (6%) and the mean ABEP
interpeak latencies did not differ between
the leprosy and control groups (').

In our study, the absolute latency values
derived from the patients using low and
high repetition rates were increased com-
pared with the controls. Nevertheless, only
the interpeak latency values between waves
III and V and waves and I and V were sig-
nificantly (p < 0.025) increased for the high
rate data obtained from patients. The values
of the I-III interpeak latency were not dif-
ferent from those derived from the controls.
In light of these results, it would be reason-
able to state that the abnormality of the in-
creased absolute latency values was mostly
the result of a delay in wave I, and the

TABLE 2. Absolute and interpeak latency values in leprosy patients with normal hear-
ing thresholds in both repetition rates. (N = 38 ears).

Latencies (ins)
10 sps 50 sps

Patients Controls Patients Controls

1.55 ± 0.16' 1.38 ±0.13 1.75 ± 0.20 , 1.48 ± 0.13
III 3.75 ± 0.22' 3.53 ± 0.16 4.00 ± 0.25' 3.72 ± 0.17
V 5.63 ± 0.31' 5.36 ± 0.25 6.01 ± 0.27' 5.62 ± 0.24
I-Ill 2.19 ± 0.25 2.14 ± 0.17 2.25 ± 0.33 2.22 ± 0.21

1.87 ± 0.27 1.83 ± 0.18 2.00 ± 0.18" 1.91 ±020
1-v 4.07 ± 0.27 3.98 ± 0.27 4.25 ± 0.32" 4.11 ±0.29

Statistically significant difference, p < 0.0005, Student's t test.
''Statistically significant difference, p < 0.025, Student's t test.
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increased III-V interpeak latency was
mostly the result of a delay in wave V. Ob-
serving the increases in absolute latency of
waves I and V, and the interpeak latency of
wave besides having normal values
for other interpeak latencies, implies that
this result is consistent with a pathology
mainly limited to the brain stem rather than
to the cochlea. Influence on the central au-
ditory pathways is evident between the
cochlear nucleus and the lateral lemniscus,
but this influence probably also exists in the
auditory nerve. An increase in the III-V in-
terpeak latency appeared only at a repeti-
tion rate of 50 sps. The effect of the in-
creased stimulus rate on ABEP has been at-
tributed to central synaptic changes ( 17 . ").
Eggermont and Schmidt stated that when
the interpeak interval for I-111 is normal but
increased for III-V, the lesion is likely to be
located in the upper or middle pons and
might be extending into the caudal mid-
brain (").

The pathologic process located in the
pons probably would be related to oligo-
dentrocytes rather than to the nerve tracts,
and this relates to the findings of normal
hearing thresholds but abnormal evoked po-
tential latency values. Ortega, et al. noted
that Mycobacterium leprae were contained
within the sacuoles and appeared in the
macrophages and Schwann cells in both
lepromatous and borderline leprosy
These ultrastructural changes were ob-
served in the peripheral nervous system.
Schwann cells in the peripheral nervous
system and oligodentrocytes in the central
nervous system insulate axons by forming a
myelin sheath, which greatly enhances the
conduction of electrical signals ('). Thus,
affecting of myelin sheath in leprosy is
probably the underlying reason for the de-
synchrony of the neural discharges which
lead to abnormality in the evoked potential
recording without any detected hearing
loss.

Patients received dapsone for their ther-
apy. Since there is no data about an ototoxic
adverse effect of this drug in the literature,
we may conclude that leprosy rather than
the drug accounts for the abnormality in the
evoked potentials in patients with leprosy.
All of the patients investigated in this study
had long-standing disease and were treated
with dapsone alone. In 1982, the World

Health Organization recommended mul-
tidrug therapy (WHO/MDT) for the treat-
ment of leprosy and, as a result, mono-
therapy with dapsone has given way to

,,MDT since that time (21. 22 ) Leprosy pa-
tients are treated with MDT more effec-
tively 0. 15' M DT has shortened the
course of treatment and reduced deformity
rates (4, I4 , .) Investigation of ABEP varia-
tions in such treated cases should be the
subject of a new study.

SUMMARY
Nineteen, randomly selected male pa-

tients with lepromatous leprosy were evalu-
ated electrophysiologically. All of these pa-
tients had long-standing disease and were
treated with dapsone alone. There were sta-
tistically significant differences between the
values obtained in this group of leprosy pa-
tients compared to 20 age-matched controls
in auditory brain stem evoked potentials
(ABEP). The findings are consistent with a
pathologic process located mainly between
the cochlear nucleus and the lateral lemnis-
cus in the auditory brain stem pathways.

It should be emphasized that our patients
had long-standing disease which was
treated with dapsone. ABEP could very
well be different in leprosy patients diag-
nosed early and treated for relatively short
periods with multidrug therapy. Brain stem
evoked response audiometry may be useful
for evaluating the possibility of brain stem
involvement in leprosy.

RESUMEN
Sc hicieron estudios electrofisiolOgicos en 19 pa-

cientes masculinos con lepra lepromatosa selecciona-
dos al azar. Todos los pacientes tenlnan una enfermedad
de larga duraciOn y fueron tratados solo con dapsona.
Hubieron diferencias estadisticamente significativas en
los potenciales auditivos evocados del tronco cerebral
(PAETC) entre los pacientes con lepra y los controles
(20) de la misma edad. Los hallazgos son consistentes
con un proceso patolOgico localizado principalrnente
entre el nucleo coclear y el lemniscus lateral de las vias
auditivas del tronco cerebral. Debe enfatizarse que
nuestros pacientes tuvieron una enfermedad de larga
duraciOn tratada solo con dapsona. Los patenciaies au-
ditivos evocados del tronco cerebral pudieron haber
sido diferentes, si los pacientes con lepra huhieran sido
diagnosticados tempranamente y tratados con poli-
quimioterapia durante periodos mas cortos de tiempo.
La mediciOn de Ia respuesta auditiva evocada del
tronco cerebral puede ser dill pant evaluar Ia posibili-
dad de afecciOn del tronco nervioso en Ia lepra.
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RESUME
On a evalue du point (le (Ale 61eCtrO-phyti1010g111LIC

19 patients masculins atteints de lepre lepromateuse et
selectionnes de maniere aleatoi re. bus ces patients
avaient tine inaladie de longue duree et etaient traites
par dapsone en monotherapie. II y avail des differences
statistiquement significatives entre les valeurs oh-
tenues dans cc groupe de 'naiades de la lepre, cOin-

a 20 temoins apparies pour l'.1ge, en cc qui con-
cerne les potentiels cerebraux auditifs evoques
(P('.AE). ('es observations sow coherentes avec tin
processus pathologique localise principalement entre
le noyau cochleaire et le leinnisque lateral thins les
voles de conduction auditive cerebrate.

II faut insister stir le fait ( p ie nos patients avaient
tine maladie de longue duree qui etait traitee la dap-
sone. Les P('AE pourraient ties bien etre differents
chez des malades de la lepre diagpostiques precoce-
ment et traits par polychimiotherapie. Laudiontetrie
(le la reponse evoquee cerebrate pourrait etre utile pour
evoquer la possibilite d'une implication cerebrale dans
la lepre.
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