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CORRESPONDENCE

This department is for the publication of informal communications that ar e of interest
because they ar e informative and stimulating, and for the discussion of contr oversial
matters. The mandate of this J OURNAL is to disseminate information relating to leprosy in
particular and also other mycobacterial diseases. Dissident comment or interpretation on
published research is of course valid, but personality attacks on individuals would seem
unnecessary. Political comments, valid or not, also ar e unwelcome. They might r esult in
interference with the distribution of the JOURNAL and thus interfere with its prime purpose.
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ABSTRACT
Damage to the peripheral nervous system is particularly frequent in leprosy patients.

Trigeminal and facial nerves are among the most commonly affected. The aim of our study
was to evaluate the efficacy of the blink reflex as a method for diagnosis of cranial nerve in-
volvement in people affected by leprosy. We studied 37 affected people (mean age: 38 yrs,
20 female and 17 male) and 35 age-matched healthy subjects (mean age: 34 yrs, 20 female
and 15 male). Blink reflexes were obtained after unilateral electrical stimulation of the
supraorbital nerve for quantitative analysis of 3 responses, early ipsilateral phasic compo-
nent (R1), late ipsilateral tonic component (R2i), and late contralateral tonic component
(R2c). Nerve conduction parameters were studied in all subjects.

The latencies of both the ipsilateral early phasic component (R1) and bilateral late tonic
components (R2i and R2c) in people affected by leprosy were significantly prolonged com-
pared with the controls. Out of 37 people affected by leprosy, 22 (59%) showed abnormali-
ties R1 latency, 28 (75%) R2i latency and 31 (83%) R2c latency . No correlation was ob-
served between prolonged latencies and duration of the disease. We conclude that blink
reflex testing, which can be easily and rapidly performed in an EMG laboratory using stan-
dard equipment, can provide useful and objective information for the diagnosis of cranial
nerve lesions and for the determination of the degree thereof.

RÉSUMÉ
Les atteintes du système nerveux périphérique sont particulièrement fréquentes chez les

patients lépreux. Les nerfs trijumeaux et faciaux sont parmi les nerfs les plus souvent affec-
tés. Le but de cette étude était d’évaluer l’efficacité du réflexe de clignement comme méth-
ode de diagnostic d’atteinte des nerfs crâniens chez les personnes af fectées par la lèpre.
Nous avons étudié 37 personnes affectées (âge moyen : 38 ans, 20 femmes et 17 hommes)
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TO THE EDITOR:

Leprosy remains an important health
problem worldwide. Leprosy was once
widely distributed in Europe and Asia but
now occurs mainly in resource-poor coun-
tries in tropical and warm temperate regions
(3). According to the World Health Organ-
ization (WHO), at the beginning of 2003,
the number of leprosy patients in the world
was around 534,000, as reported by 1 10
countries. About 621,000 new cases were
detected during 2002 ( 22). It is a very seri-
ous and mutilating disease in many parts of
the world and diagnosis and therapy is the
most important strategy for its control ( 12).
All patients with leprosy have some degree
of nerve involvement, making leprous neu-
ritis undoubtedly the most common cause
of treatable neuropathy in the world. Defor-
mities from involvement of facial struc-

tures, eyes, nerves, bone, and skin can re-
sult in stigmatization and social ostracism.
The diagnosis of leprosy is often missed by
physicians in the United States, leading to
delay of treatment during which progres-
sive neuropathy, visual loss and deformity
may occur (13). Diagnostic delay in leprosy
can have serious neurological consequences
for the patient. Lockwood, et al. (8) demon-
strated that the median time from symptom
onset to diagnosis was 1.8 yrs (0.2 to 15.2)
and delayed in diagnosis occurred in 82%
of cases in the United Kingdom. They also
demonstrated that misdiagnosis as other
dermatological and neurological conditions
were important causes of delay 68% of pa-
tients in the UK were found to have nerve
damage resulting in disability . Increased
awareness among general practitioners and
hospital specialists would lead to more
rapid diagnosis, thus minimizing damage

et 35 personnes saines d’âge similaire (âge moyen : 34 ans, 20 femmes et 15 hommes). Les
réflexes de clignement furent obtenus après stimulation électrique unilatérale du nerf supra-
orbital afin de procéder à l’analyse quantitative de 3 types de réponse : la composante de la
phase précoce ipsilatérale (R1), la composante tonique tardive ipsilatérale (R2i) et la com-
posante tonique tardive controlatérale (R2c). Les paramètres de conduction nerveuse furent
étudiés chez tous les sujets.

Les latences d’à la fois la composante de la phase précoce ipsilatérale (R1) et des com-
posantes toniques tardives bilatérales (R2i et R2c) des personnes af fectées par la lèpre
étaient significativement prolongées lorsque comparées aux personnes témoins. Parmi 37
personnes souffrant de lèpre, 22 (59%) montrèrent des latences anormales de R1, 28 (75%),
des latences anormales de R2i et 31 (83%) de R2c. La prolongation des latences n’était pas
corrélée à la durée de la maladie. En conclusion, le réflexe de clignement, qui peut être
facilement et rapidement réalisé dans un laboratoire d’électromyographie utilisant des
équipements standards, peut apporter des informations utiles et objectives au diagnostic des
lésions des nerfs crâniens et à la détermination du degré de celles-ci.

RESUMEN
El daño al sistema nervioso periférico es particularmente frecuente entre los pacientes con

lepra. Los nervios trigémino y facial están entre los más frecuentemente afectados. El obje-
tivo del estudio fue evaluar la eficacia del parpadeo reflejo como un método de diagnóstico
de afección del nervio craneal en pacientes con lepra. Se estudiaron 37 pacientes (edad
promedio: 38 años, 20 mujeres y 17 hombres) y 35 sujetos sanos apareados por edad (edad
promedio 34 años, 20 mujeres y 15 hombres). Los reflejos de parpadeo se indujeron por es-
timulación eléctrica unilateral del nervio supraorbital y se evaluaron cuantitativamente 3 re-
spuestas: el componente fásico ipsilateral temprano (R1), el componente tónico ipsilateral
tardío (R2i), y el componente tónico contralateral (R2c). En todos los sujetos también se es-
tudiaron los parámetros de conducción nerviosa. En comparación con los controles sanos, las
latencias tanto del componente fásico ipsilateral temprano (R1) como de los componentes
tónicos bilaterales tardíos (R2i y R2c) en los pacientes con lepra estuvieron significativa-
mente prolongados. De 37 personas afectadas por la lepra, 22 (59%) mostraron anormali-
dades en la latencia R1, 28 (75%) en la latencia R2i, y 31 (83%) en la latencia R2c. No se ob-
servó correlación entre las latencias prolongadas y la duración de la enfermedad. Concluimos
que la prueba de reflejos de parpadeo, la cual puede hacerse fácil- y rápidamente en un labo-
ratorio de EMG usando equipo estándar, puede proporcionar información útil y objetiva para
el diagnóstico de las lesiones en el nervio craneal y para determinar su grado de afección.
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and disability. When detected and treated
early, primary impairments may be re-
versible (21). For this reason, early recogni-
tion of leprosy is very important.

Trigeminal and facial nerves are among the
most commonly affected in leprosy patients
(11). Electrophysiological studies such as the
blink reflex have been shown to be an ef fec-
tive method for revealing subclinical involve-
ment of cranial nerves in generalised neu-
ropathies (4, 5, 9, 11). The aim of our study was
to evaluate the efficacy of the blink reflex as
a method for diagnosis of cranial nerve in-
volvement in people affected by leprosy.

METHODS
We studied 37 patients who had been

treated for lepromatous leprosy (LL) with a
mean age of 38 ± 17 yrs (range 23 yrs to 62
yrs; 20 female and 17 male), and 35 age-
matched healthy volunteer subjects (con-
trol) with a mean age of 34 ± 12 yrs (range
24 yrs to 48 yrs; 20 female and 15 male).
The demographic characteristics of patients
and control subjects are presented in Table
1. Patients were hospitalized in Elazığ Lep-
rosy Hospital for treatment and rehabilita-
tion. The patients involved in this study had
completed treatment and were cured of lep-
rosy The period between diagnosis of lep-
rosy and study was 16.73 yrs. The patients
and controls were carefully examined. All
subjects in the study had a negative history
and negative physical examination for cen-
tral nervous system disease.

Exclusion Criteria:
• alcohol abuse
• cigarette consumption of over 10 ciga-

rettes/day
• the presence of disease of the periph-

eral nervous system not related to lep-
rosy

• tuberculoid and borderline leprosy (ac-
cording to the Ridley-Jopling classifi-
cation) (23)

Informed consent was obtained from all
patients and controls before the investiga-
tions were carried out. Routine blood analy-
sis was performed.

All subjects were studied using elec-
tromyogram (EMG) equipment (KEY-
POINT, DANTEC, DENMARK). Follow-
ing the standardized protocol proposed by
Kimura, et al. (6) the supraorbital nerve in
the supraorbital foramen was stimulated
and the evoked responses from both orbic-
ulares oculi muscles were recorded. Sub-
jects were awake, in dorsal decubitus posi-
tion, with room temperatures between 22
and 27 °C, in a semi-darkened room. Sur-
face platinum disc electrodes of 0.5 cm di-
ameter were positioned as follows: channel
1, active electrode G1 was placed on the
belly of the left orbicularis oculi muscle, 1
cm below the left lateral epicanthal point;
reference electrode G2 was placed on the
lateral surface of the nose; channel 2 was
symmetrically positioned in relation to the
channel 1 electrodes, on the right side. Fil-

TABLE 1. The demographic characteris-
tics of patients and control subjects.

Patients Control group
Sex

Number Age (yrs) Number Age (yrs)

Female 20 35 20 32
Male 17 41 15 36
Total 37 38 35 34

THE FIGURE. Examples of blink reflex in an adult
control subject (upper) and a patient of similar age
with leprosy (lower).
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ter band-pass was set to 20–3000 Hz, sensi-
bility to 200 µV/cm, and the sweep velocity
was 10 msec per division. Stimulation was
performed with the cathode over the supra-
orbital foramen, with single stimuli on each
side, consisting of square-wave pulses of
0.2 msec duration and 25 mAintensity. The
ground electrode was positioned comfort-
ably around the neck. Two recordings were
obtained from both sides for each subject,
with ten seconds or more between stimuli.
Blink reflexes were obtained after unilateral
electric stimulation of the supraorbital
nerve for quantitative analysis of 3 re-
sponses, early ipsilateral phasic component
(R1), late ipsilateral tonic component (R2i)
and late contralateral tonic component
(R2c). Latency was measured from the
stimulus onset to the shortest initial deflec-
tion of the height R1 or R2 components.
Amplitude was not important. Examples of
blink reflex in a control subject and a pa-
tient are presented in Fig. 1.

Statistical methods. Data are expressed
as mean ± standard deviation (mean ±
S.D.). Dif ferences between the means of
groups were determined using the unpaired
t-test. The correlation of two parameters
was tested using a linear regression analy-
sis. Values of p <0.05 were accepted as sta-
tistically significant.

RESULTS
The data from each group studied are

summarized in Table 2. The latencies of both
the ipsilateral early phasic component (R1)
and bilateral late tonic components (R2i and
R2c) in people affected by leprosy were sig-
nificantly prolonged compared with the con-
trols (Fig. 1). In general, abnormal R1 la-
tency was less than that of R2. Out of 37
people affected by leprosy, 22 (59%) showed
abnormalities R1 latency, 28 (75%) R2i la-

tency and 31 (83%) R2c latency. No correla-
tion was observed between prolonged laten-
cies and the duration of disease.

DISCUSSION
Trigeminal and facial nerves are among

the most commonly af fected in people af-
fected by leprosy ( 11). Diagnostic delay in
leprosy can have serious neurological con-
sequences for the patient. The diagnosis of
leprosy is often missed by physicians, lead-
ing to delay of treatment during which pro-
gressive neuropathy, visual loss, and defor-
mity may occur ( 8, 13). It is a very serious,
mutilating and stigmatizing disease in many
parts of the world and early diagnosis and
therapy is the most important strategy for
its control (3, 8, 13). There is evidence that nerve
damage in leprosy occu rs before clinical
manifestations become apparent ( 16, 17, 20 ).
When the clinical signs are apparent, exten-
sive and often-permanent nerve damage has
already taken place. A method to detect
asymptomatic neuropathy of trigeminal and
facial nerves electrophysiologically could
be valuable to identify patients at high risk
for symptomatic cranial neuropathy . One
opportunity for this is the measurement of
damage to trigeminal and facial nerves us-
ing the blink reflex in standard EMG equip-
ment.

The blink reflex is a very practical, repro-
ducible electrical response, which can be
used in comparative clinical studies and ex-
perimental models (6, 18). It is an electrically
induced glabellar response that has long
been used in clinical neurology and is
known to be a polisinaptic reflex with an af-
ferent arc through sensory fibers of the
trigeminal nerve and with an ef ferent arc
through the motor fibers of the facial nerve
(6, 7, 14). It has been most useful in the evalu-
ation of lesions af fecting the trigeminal

TABLE 2. Mean values of some parameters in the lepr osy patients and the contr ol
group.

Leprosy patients Control group p
Left eye R1 mean latency (msec) 12.68 ± 3.43 11.28 ± 2.32 <0.05
Right eye R1 mean latency (msec) 13.01 ± 2.07 11.14 ± 2.18 <0.05
Left eye R2i mean latency (msec) 37.4 ± 6.55 32.51 ± 6.65 <0.05
Right eye R2i mean latency (msec) 38.25 ± 4.72 30.23 ± 3.6 <0.05
Left eye R2c mean latency (msec) 38.01 ± 9.76 32.91 ± 4.75 <0.05
Right eye R2c mean latency (msec) 39.76 ± 3.48 31.67 ± 5.9 <0.05
Median nerve motor distal latency (msec) 4.1 ± 0.58 3.4 ± 0.56 <0.05
Ulnar nerve motor distal latency (msec) 4.6 ± 0.84 3.2 ± 0.54 <0.05
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nerve and facial nerve ( 1, 2). For the detec-
tion of a lesion in the first division of
trigeminal nerve, the blink reflex is the only
physiological test available at this time. The
classic findings indicative of such a lesion
are an afferent defect, a prolonged latency
of R1, R2i and R2c ( 2). In facial nerve le-
sions, there is a delay in the reflex latency
only on the affected side, regardless of the
side of the stimulation (6, 9).

In our study, latency of R1, R2i and R2c
were significantly prolonged in the people
affected by leprosy compared to the control
subjects, similar to the findings in previous
studies ( 5, 11). These results, together with
previous studies, demonstrate that some de-
gree of cranial neuropathy may be present
in the people affected by leprosy with neu-
ropathy. The blink reflex study may indicate
an effective diagnosis of cranial nerve in-
volvement.

Shetty, et al. (17) reported that subclinical
neuropathy may take place before clinical
manifestations become apparent. Indeed,
histopathological and immunocytochemical
studies have demonstrated that nerve dam-
age progresses from small unmyelinated to
small myelinated and finally to large myeli-
nated fibers ( 15). The authors suggest that
this electrophysiological study may well in-
dicate subclinical neuropathy in these pa-
tients, since a significantly prolonged la-
tency was not seen in the normal control
subjects.

Ramachandran, et al. (10) reported an as-
sociation between the severity of autonomic
neuropathy and a longer duration of lep-
rosy. In this study, no significant correlation
between duration of leprosy and positive
test results was found. This was probably
due to a longer duration of the ef fects of
leprosy after treatment in our patients. The
period between diagnosis of leprosy and
study was 16.73 yrs.

In conclusion, we have observed mark-
edly abnormal patterns of blink reflex in
leprosy. The use of blink reflex testing
which can be easily and rapidly performed
in an EMG laboratory using standard equip-
ment can provide useful, objective informa-
tion for diagnosis and in determining the
degree of cranial nerve lesions. However ,
future electrophysiological trials in active
leprosy will provide further information for
the use of this test in the early diagnosis of

cranial nerve involvement in leprosy pa-
tients.
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TO THE EDITOR:

I have just read your editorial on classifi-
cation of leprosy in the June issue of the
JOURNAL. It is a very thought-provoking
and stimulating article.

Unfortunately it is too true that we are
not asking such fundamental questions very
often. It becomes much easier to simplify
everything in life and then imagine that the
simplified representations are the reality.

I do agree with you that simplifying the

classification system has been an invaluable
tool to reach millions of untreated individu-
als and to lower prevalence, and it still re-
mains a valid tool for public health. How-
ever it should not be confused with our
endeavor to understand a disease through
scientific research.

—Dr. Sunil Deepak, Director

Medical Support Department
AIFO - Italy

TO THE EDITOR:

I read with great interest the article titled
“Epidemiological Characteristics of Lep-
rosy Reactions: 15 years experience from
North India,” Int. J. Lepr. Other Mycobact.
Dis. 72 (2004) 125–133. Prof. Bhushan Ku-
mar and his co-authors have to be compli-
mented on a painstaking analysis of 2600
patients with leprosy reactions attending
their reputed “tertiary care institute in
Northern India, which is a low endemic
area for leprosy.” This is indeed a very use-
ful clinical contribution.

However, I wonder whether it is an “epi-
demiological study” (as the title implies)
based on a specific population from which
the sample of patients is derived. As far as I
know “Epidemiology” is defined as the
study of the distribution and determinants
of disease in human population . Whereas
the basis of clinical research is the observa-
tion on individual patients , epidemiology

requires observation of communities of
people among whom disease occurs. The
word epidemiology means something about
people (EPI = upon; DEMOS = people).

While factors like onset, risk factors like
age, sex etc. which also form important pa-
rameters of epidemiology are well de-
scribed in the article, the occurrence of re-
actions and incidence over a period of time
in specific communities or population
groups is not available. This information
will be necessary for planning management
of reactions under field conditions. The title
of the paper may be a misnomer.

I would invite comments from the au-
thors or any epidemiologist on these points.

—Dr. R. Ganapati

Director,
Bombay Leprosy Project,
11 VN Purav Marg, Sion-Chunabhatti,
Mumbai – 400 022, India

Regarding Classification of Leprosy

Epidemiology of Leprosy




