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The main dangers for the eye in leprosy
are lagophthalmos, corneal hypesthesia and
iridocyclitis ( 6 ). Lagophthalmos can be found
in all types of leprosy. On the lepromatous
side of the spectrum nerves are damaged by
direct in filtration by Mycobacterium leprae.
In the tuberculoid type of leprosy the nerve
damage is caused by granulomatous inflammation. Most lagophthalmos cases are,
however, the consequence of type 1 leprosy
reactions ("reversal reaction") in borderline
(BT, BB, BL) leprosy patients. The presence
of patches around the eye, together with a
type 1 leprosy reaction, is a severe risk for
the development of lagophthalmos in borderline leprosy 5 ). This nerve damage may
be reversible if treated promptly with steroids, preferably within 6 months ( 1,7 ).
In the literature not much attention has
been paid to the paralysis of other facial
muscles in leprosy. It is often stated that the
zygomatic branch of the facial nerve which
supplies the orbicularis oculi muscles is most
affected because of the superficial location
of this branch 2 4 ).
Studying the paralysis of facial muscles
has some special problems. Paralysis of the
frontalis muscle does not cause inconvenience to the patient. The discomforts of the
paralysis of the buccinator muscle and the
orbicularis oris muscle in the form of drool(
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ing and difficulty with speech appear only
late in the development of the paralysis. All
of the muscles contribute to facial expression, which is an important part of communication. Examination of a partial paralysis of the facial muscles is more difficult
than the voluntary muscle testing of the hand
and feet muscles, so it is hard to assess objectively. There are several scoring systems
for facial paralysis but they are not very
useful for leprosy (").
In our study we investigated the hypothesis, based on clinical impression, that in
every clinically significant lagophthalmos
other facial muscles also are involved. This
was done by studying the pattern of involvement of the facial muscles in different types
of leprosy.
SUBJECTS AND METHODS
During a 10-week period in September—
November 1992 we examined patients with
lagophthalmos presenting at the regional
leprosy clinic in Biratnagar and in the five
monthly mobile clinics in different districts
in eastern Nepal. Patients in these clinics
come from the terai (lowland) belt of Nepal,
and many patients come from Bihar State
in India. Most of the patients were presenting for their monthly multidrug therapy. Some patients were newly diagnosed patients. Others had been released from
treatment and presented with some complaint. The registration number, age and sex,
classification of leprosy, type and duration
of treatment, duration of disease, duration
of lagophthalmos, and a possible history of
the use of steroids were noted.
We examined the lagophthalmos with a
transparent ruler by measuring the gap at
straight gaze, mild closure ("as if in sleep"
or with slow closing), and strong closure.
Only patients with a lagophthalmos of > 1
mm on mild closure were included in this
study. We noted the amount of cornea left
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FIG. 1. Frowning: paresis of left fontalis muscle in
patient with right-sided lagophthalmos.

FIG. 3. Showing the teeth: paresis of left buccinator
muscle in patient with left-sided lagophthalmos.

exposed in mild closure (an indicator of the
protective Bell's phenomenon).
Where possible, we drew facial patches
on a diagram. Of the facial muscles, we tested the orbicularis oculi, the frontalis, the
orbicularis oris, and the buccinator muscles

by asking the patient, respectively, to close
her/his eyes (as if in sleep and strongly), to
frown, to make a snout, to blow up the
cheeks and to smile (Figs. 1-3 are some
examples). The movements were observed
for asymmetry, and the muscles were palpated to perform a grading in which 1 is
normal, 2 is slightly but convincingly weak,
3 is obviously weak. Except in clear-cut
cases, slides were made of the different
"grimaces" for a second opinion to diminish observer bias. In case of doubt the grading was 1 (normal).
For statistical analysis the statistical program SPSS-PC was used.

FIG. 2. Making a snout: paresis of left orbicularis
oris muscle in patient with left-sided lagophthalmos.

RESULTS
A total of 57 patients were found to have
lagophthalmos. Among them were 9 new
patients and 3 patients released from treatment; 50 patients were male, 7 female; 25
patients had multibacillary (MB) leprosy
(LL, BL, BB) and 32 patients had paucibacillary (PB) leprosy [1,3T+ (BT with > 2
body parts involved), BT, TT, PN (pure
neural)] ( 2 ). The mean age was 38.4 years
(40.5 years for MB leprosy, 36.7 years for
PB leprosy). The mean duration of disease
was 55 months (60 for MB, 51 for PB). The
duration of the lagophthalmos was known
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TABLE I . Classification of leprosy, age,
disease duration and duration of lagophthalmos.

Type

Fre-^Percenquency^tage

Mean
ean
duraMean duration
age
tion
(yrs) disease lagophth.
(mos)
(mos)

No.
muscles

No.
Percenpatients
tage
^
0^11
19.3%
^
I^10^ 17.5%
2^14
24.6%
^
3^5
8.8%
^
4^8
14.0%
^
5^3
^ 5.3°h
10.5%
6^6

Multibacillary

LL
BL
BB

11
12
2

BT/13T+"
TT
PN°

23
I
8

Total

57

(19.3%)
(21.1%)
(3.5%)

43.6
37.0
44.5

87
36
38

28
22
18

Paucibacillary
(40.4%)
37.2
(1.8%)
12.0
(14.0%)
37.6
38.4
(100.0%)

43
36
75
55

23
2
31

TABLE 3. Number of affected muscles other than the orbicularis oculi muscle (frontalis, orbicularis oris and buccinator muscles
on right and left sides) in 57 patients with
lagophthalnios.

24

" BT+ = Borderline tuberculoid patients with more
than 2 body parts involved [out of total 7 body parts;
Nepalese classification ( 8 )].
PN = Pure neural leprosy.

in 52 cases, the mean being 24 months for
both MB and PB; in 17.4% the duration was
6 months or less.
In Table 1 the findings for the whole group
and for the different types of leprosy are
summarized. Of the 57 patients 44 (17 MB,
27 PB) had unilateral lagophthalmos and
13 (8 MB, 5 PB) had bilateral lagophthal-

mos.

Thirty (52.6%) patients had "clinically
significant lagophthalmos" with a gap on
mild closure of 5 mm or more, 25 (8 MB,
17 PB) unilateral, and 5 (3 MB, 2 PB) bilateral. In 6 (3 MB, 3 PB) patients (10.5%),
a tarsorrhaphy had been done on one or
both eyes. In 21 patients (36.8%; 12 MB, 9

PB) the cornea remained exposed on mild
closure; in two of them in both eyes.
The number of affected muscles in the
group of lagophthalmos patients is indicated in Table 2. The number of affected facial
muscles in individual patients is indicated
in Table 3.
In 11 cases of lagophthalmos (19.3%) there
was no weakness of any of the facial muscles
except the orbicularis oculi muscle (6 MB,
5 PB).
In clinically significant unilateral lagophthalmos only 3 out of 25 cases (12%) demonstrated no involvement of any of the facial muscles on the same side.
If we look at the number of muscles affected in unilateral lagophthalmos in the
groups with a different classification separately, it becomes clear that in LL and BL
leprosy cases there is a symmetrical pattern
of paralysis and in BT/BT+ cases there is
an asymmetrical pattern: the facial muscles
on the side of the lagophthalmos are much

TABLE 2. Affected muscles other than the orbicularis oculi muscle in 57 lagophthalmos
patients /25 multibacillary (MB), 32 paucibacillary (PB)].
Muscle

MB

PB

Total

Percentage

Frontalis

Unilateral
Bilateral
No involvement

4
10
11

13
6
13

17
16
24
57

29.8%
28.1%
42.1%
100%

Orbicularis oris

Unilateral
Bilateral
No involvement

4
10
11

15
5
12

19
15
23
57

33.3%
26.3%
40.4%
100%

Buccinator

Unilateral
Bilateral
No involvement

4
8
13

14
2
16

18
10
29
57

31.6%
17.5%
50.9%
100%
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TABLE 4. Number of muscles (frontalis,
more often involved than the contralateral
side ( 12 ). These results are summarized in orbicularis oris, buccinator) affected in clif
ferent groups of patients with unilateral lagTable 4.
ophthalmos.
DISCUSSION AND CONCLUSIONS
No.^No.
ipsi-^contraFifty-seven patients were found to have
Group
lateral^lateral
lagophthalmos, giving a group large enough
No. muscles muscles
involved
to analyze. The mean duration of the disin-^inease was less than 5 years (54.5 months) and
volved^volved
the mean duration of the lagophthalmos was All patients
44
71
31
nearly 2 years (23.8 months), both relatively Clinically significant
17
53
lagophthalmos
25
short time periods. The group presented here
is different from inpatient groups used in LL (lepromatous
8
16
16
leprosy)
other studies 3 8 9
BL (borderline
We found that the tested facial muscles
11
9
lepromatous)
8
both "upper" and "lower" were affected to BT/13T+ (borderline
19
30
6
tubercoloid)
the same degree. The frontalis and the orl'N
(pure
neural
bicularis oris muscles are involved in 57.9%
7
12
3
leprosy)
and 59.6% of the patients (Table 2). We did
not find that impaired power of the "deep"
buccinator muscle (in 49.1% of the patients)
is much less common than weakness of the unilateral and sometimes bilateral, dependother muscles (Table 2). Complete paresis ing on the location of the reaction patches.
of facial muscles is exceptional, and in old In PN there seems to be the same pattern.
patients weakness is more difficult to estab- Thus, in large patches the other branches of
lish because it might be physiological. In LL the facial nerve are also involved. This may
patients it is sometimes difficult to confirm be explained by anastomoses between the
symmetrical but mild paralysis and dimin- fifth and seventh cranial nerve ( 4 ). In lepished facial expression because of wrinkling romatous leprosy the development of lagof the skin. This probably implies that the ophthalmos is not a result of type 1 leprosy
real number of involved muscles may be reaction but, rather, the result of (symmetrical) diffuse infiltration and secondary athigher, especially in LL patients.
Table 4 shows the symmetrical involve- rophy, not only in the branches of the facial
ment of facial muscles in lepromatous lep- nerve but also within the muscles themrosy and the asymmetrical, ipsilateral in- selves ( 10 ). This is in agreement with the
volvement in BT/BT+ cases, suggesting long duration of disease in our LL patients.
involvement of mainly one nerve trunk.
The significance of calling attention to faThere is little clinical indication that the cial muscles other than the orbicularis oculi
superficial course above the zygomatic bone is that an asymmetry in or weakness of facial
is decisive. In this study there is, of course, expression can call attention to a facial nerve
a selection bias for the examination of facial in reaction and allow prompt action to premuscles because we only examined lagoph- serve sight. We hope to have demonstrated
thalmos patients. We did not study partial that lagophthalmos in leprosy is not an isoparalysis of the facial muscles without in- lated event.
volvement of the orbicularis oculi muscle.
SUMMARY
The observation that not only the zygomatic branch is involved in nerve damage
The objective of the study was to deterof the facial nerve can be explained in sev- mine the pattern of involvement of facial
eral ways. The course of most of the nerve muscles in lagophthalmos. Fifty-seven pabeyond the parotid gland is quite superficial. tients with lagophthalmos were examined
As stated before, the main factor in devel- to assess the degree of paralysis of facial
oping nerve damage in borderline leprosy muscles. Eighty-one percent of the patients
is type 1 leprosy reaction. There is a strong with lagophthalmos had involvement of at
relation between lagophthalmos and loca- least one other muscle group. In patients
tion of the patches ( 5 ). In BT the pattern is with lagophthalmos with a gap at mild clo(

'

'

).

2)4^ International Journal of Leprosy^
sure of 5 mm or more, 27 of 30 (90%) had
involvement of at least one other facial
muscle. In lepromatous leprosy the pattern
of involvement was symmetrical and
"patchy," the right and left sides being affected equally. In tuberculoid leprosy, the
ipsilateral muscles were more often involved, which is the pattern of involvement
of a nerve trunk. The upper and lower facial
muscles were affected in the same proportion. Hence, on clinical grounds, there is
little support for the often postulated statement that the superficial course of the facial
nerve above the zygomatic bone is decisive
for exclusive paralysis of the zygomatic
branch of the facial nerve.
RESUMEN
El objetivo de este estudio fue el determiner el patron
de la afecciOn de los miisculos faciales en el lagoftalmos. Sc exam naron 57 pacicntcs con lagoftalmos para
establecer el grado de pziralisis de los mUsculos faciales.
Ochenta y uno por ciento de los pacicntcs con lagoftalmos tuvieron afecciOn de al menos un nervio de
cada grupo. El 90% (27 de 30) de los pacicntcs con
lagoftalmos con un espacio (un gap) al cierre moderado
de 5 mm o mas, tuvicron afecciOn de cuando menos
uno de los mUsculos faciales. En la lepra lepromatosa
el painNI de afecciOn fue simetrico y "en parches,"
afectandose de igual manera tanto el lado derecho como
el izquierdo. En la lepra tuberculoide los mUsculos ipsilaterales fueron los mzis frecuentemente afectados;
esto corresponds al patron de afecciOn do un tronco
nervioso. Los musculos faciales superior e inferior estuvieron afectados en el mismo grado. SegUn estas observaciones, clinicamente hay poco apoyo a la consideraciOn, frecuentemente mencionada, de que el curso
superficial del nervio facial sobre el hueso zigomatico
es decisivo para la paralisis exclusiva de la rama zigomzitica del nervio facial.

cies ipsilateraux etaient plus souvent impliques, ce qui
est le mode d'implication d'un tronc nerveux. Les muscles faciaux superieurs et inferieurs etaient affectes dans
la meme proportion. Done, sur base clinique, it y a pcu
d'argumcnts en faveur de l'allirmation souvent admisc
que le parcours superticiel du net' facial au-dcssus de
l'os zygomatique est decisil pour la paralysis exclusive
de la branche zygomatique du nerf facial.
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