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Six patients noted facial asymmetry after botulinum
toxin injection for hemifacial spasm. Each patient was
injected on the side contralateral to the spasms with 10 to
15 IU over the zygomatic major and minor muscles. Each
patient noted improvement in facial symmetry in the
resting position and dynamic facial movements. Five of
the six patients desired this approach with subsequent
injections. This injection method variation proved helpful
in the managing of hemifacial weakness created by botu-
linum A toxin for this condition.  (Plast. Reconstr. Surg.
90: 972, 1992.)

Botulinum A toxin is effective treatment for
hemifacial spasm.!~7 Hemifacial spasm is a form
of facial neuropathy in which there is abnormal
excitation at the level of the intracranial portion
of the facial nerve.® Aberrant impulses reach
muscles supplied by one facial nerve and cause
synchronous contractions on one side. Addition-
ally, there is often weakness of these facial mus-
cles. Electromyographic analysis has revealed ev-
idence of denervation of the facial muscles on the
affected side.®

Although botulinum A toxin relieves the in-
voluntary movement associated with hemifacial
spasm, patients treated with this therapy often
have exaggerated facial weakness on the side
injected for weeks to months. Such weakness can
lead to substantial facial asymmetry, as noted by
flattening of the nasolabial fold, depression of the
lateral angle of the mouth, and substantial asym-
metry in lip excursions and dental exposure
during smiling.

The purpose of this paper is to present a
variation of the botulinum A toxin administration
technique that mitigates facial asymmetry after
toxin injection for hemifacial spasm.

PATIENTS AND METHODS

Botulinum A toxin was supplied by Oculinum
Incorporated. The toxin was constituted in a non-
preservation saline and diluted to a concentration
of 2.5 t0 5.0 IU/ml. One IU is equal to the LDy,
for a white mouse.

Patients chosen for this study were those who
complained of asymmetry either in dynamic facial
movement or in resting facial expression after a
previous injection of botulinum A toxin for hemi-
facial spasm.

Prior to induction into this study, the patients
received an informed-consent form stating that
the purpose of the study was to evaluate an
alternative injection technique that may produce
improved symmetry. An explanation was offered
that contralateral facial injections would poten-
tially weaken facial movement and tone on the
normal side that could camouflage the weakness
on the afflicted side.

Each patient complained of at least one of the
following:

1. Depression of the lateral angle of the mouth
on the side of botulinum injection (Fig. 1).

2. Asymmetry in the position of the vermilion
border of the lip or the nasolabial fold
during dynamic expression after the injec-
tion (Fig. 2).

3. Asymmetry in facial expression, particu-
larly during smiling, causing disfigurement.
This complaint was probably the most com-
mon, occurring as a result of botulinum
toxin—induced facial weakness (Figs. 2 and
4).
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F1G. 1. (Left) Facial landmarks in an adynamic state emphasizing the symmetry of the nasolabial fold, vermilion border
orientation, chin crease, lateral mouth angle, and degree of lip and tooth exposure. (Right) Asymmetry of facial landmarks in
patients with facial paralysis in the resting position. Note alterations in the chin crease, nasolabial fold, mouth angle, and vermilion

border.

Fic. 2. Asymmetry of facial landmarks during facial
expression (smile). The asymmetry in facial landmarks be-
comes more obvious during facial expression.

Six patients were inducted into this preliminary
study. Each received follow-up appointments at 2,
4, and 8 weeks from the time of the injection.
Ages ranged between 31 and 76 years. Each
patient was asked to judge whether the injections
produced an improvement in the degree of asym-
metry previously noted. In addition, we observed
the degree of asymmetry during the follow-up
visits. Patients were asked whether they would
prefer contralateral injections during a subse-
quent injection session. In addition, 35-mm pho-

tographs and video photography were used to
assess the results.

Since the position of the nasolabial fold, the
lateral angle of the mouth, and the elevation of
this area of the lower face appeared to be most
critical during dynamic facial movements, the
zygomaticus major, minor, and occasionally the
risorius muscles were targeted as the muscles
that would most appropriately be weakened in
order to achieve symmetry at rest and during
dynamic movements. Three injections were
given over the zygomaticus major, minor, and
risorius muscles in a triangular configuration, as
shown in Figure 3.

The dose range varied between 5 and 15 IU.
Injections were given either at the time of treat-
ment of hemifacial spasm or within 2 weeks after
the initial treatment if undesirable asymmetry
was noted by the patient.

In order to assess adverse effects, patients were
asked whether difficulties with speech, smiling,
chewing, or lip biting occurred following the con-
tralateral injections.

CASE REPORTS

Case 1

A 71-year-old man with a 17-year history of left hemifacial
spasm desired therapy for this condition. He had received a
total of eight prior injections of botulinum A toxin ranging
from 15 o 25 IU. After six of these injections, he noted
substantial weakness on the left side of his mouth. This
complication occurred despite lowering the dose of botuli-
num A toxin to 10 IU on several injection sessions.
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Fic. 3. Drawing demonstrating the support of the naso-
labial fold by the zygomatic major and minor muscles. The
balance and tone of the facial muscles govern the positions of
such vital facial landmarks as the nasolabial fold, angle of the
mouth, vermilion border, lip position, and transverse chin
crease. The usual injection points for botulinum toxin for the
treatment of hemifacial spasm are depicted on the right;
however, although spasms are relieved, decreases in facial
tone and amplitude of contraction on the right result in
asymmetry of facial landmarks that is accentuated during
dynamic movements. This asymmetry is diminished by con-
tralateral injections over the zygomatic major and minor
muscles, as shown on the left.

In addition to the usual injection points, he received a total
of an additional 10 IU over the zygomaticus major and minor
muscles on the contralateral side.

He felt his face appeared more even than after prior
injections. Objectively, there appeared to be better symmetry
in the resting position and during dynamic facial expressions.
He desired further injections by this technique.

Case 2

This patient is a 33-year-old woman with left hemifacial
spasm. The injections of botulinum A toxin reduced the
degree of spasm; however, the patient complained of facial
asymmetry, particularly during smiling. She found this to be
particularly troublesome, although not as troublesome as the
hemifacial spasm. Because of her concern, she was injected on
the contralateral side with 15 IU botulinum A toxin over the
zygomaticus major and minor muscles.

She felt this approach produced a better facial appearance
than prior injections and desired future injections with this
technique. Objectively, the facial symmetry appeared im-
proved on follow-up examinations.

Case 3

This 76-year-old man presented with aberrant regenera-
tion of the facial nerve following Bell’s palsy. He had received
periorbital botulinum A toxin injections that had substan-
tially relieved the synkinetic contraction of the orbicularis
muscle during chewing movements. Although there was
improvement in involuntary blepharospasm, the patient was
troubled by the facial asymmetry the toxin created within the
first month after injection.

When he was injected on the contralateral side with 5 1U,
he noted some difficulty with active smiling, but he was most
pleased with the degree of facial asymmetry achieved.

He desired further injections by this method. Objectively,
there appeared to be good symmetry one month after
injection.

Case 4

This 53-year-old woman had been treated on four occa-
sions with botulinum A toxin for hemifacial spasm. After each
injection, there had been a transient weakness of the muscles
on the side that had been injected. The patient received a
total of 25 1U at the usual injection points.? Following the last
injection, she was very displeased with the facial asymmetry
produced by these injections despite reduction and elimina-
tion of the involuntary movements.

She was injected with an additional 10 IU on the contra-
lateral side 2 weeks later. Over the next 2 weeks, she noted
a substantial improvement in the degree of facial symmetry.

Objectively, the examiner noted a depressed smile but
improved symmetry. The patient desired further injections
by this method.

Case 5

This 71-year-old retired physician had 11 injections of
botulinum A toxin for hemifacial spasm that substantially
reduced the degree of spasm. Although he was satisfied with
the therapy, lowering of the angle of the mouth and flatten-
ing of the nasolabial fold with marked asymmetry of move-
ment on each side of the face had been troublesome on
several occasions. For this reason, he was given contralateral
injections of botulinum A toxin at a dose of 15 IU to the
zygomaticus major and minor muscles. He felt that there was
depression of “natural facial expression.”

When seen in follow-up at weeks 2 and 4, he had noted
only modest improvement in the degree of facial symmetry.
He was ambivalent as whether the injections should be given
on the contralateral side in the future.

Case 6

This patient is a 61-year-old woman with 5-year history of
hemifacial spasm. Two weeks after injection of 15 IU into the
usual points, asymmetry in the angle of the mouth was noted
in resting position (Fig. 4, left). Additionally, there were
asymmetrical excursions of the upper lip and irregular
exposure of the teeth during smiling (Fig. 4, right).

The contralateral zygomaticus major and minor muscles
were treated with an additional 10 IU botulinum toxin. Two
weeks following the contralateral injection, the patient felt
that her facial symmetry was better at rest and during active
expression. Objectively, there appeared to be an improve-
ment in resting and dynamic facial symmetry (Fig. 5). The
patient desired further injections by this method.

COMPLICATIONS

One patient complained that she could not
overtly smile for a period of several weeks after
the injection, but she found this impairment to be
transient.
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F1G. 5. Case 6. Appearance 2 weeks after contralateral botulinum toxin injection.

No patient described difficulties with chewing,
eating, or lip or cheek biting. One patient devel-
oped a transient slurring of speech that lasted for
2 weeks.

Objective observation revealed that each pa-
tient appeared to have more symmetrical facial
characteristics, although the smile pattern
changed. Tooth exposure was depressed and na-
solabial folds were blunted during smiling. Each
patient appeared to have a more symmetrical
position of the nasolabial folds and the lateral
angle of the mouth during resting position, and
there appeared to be a transient depression of
movements involved with natural facial expres-

sion. Only one patient found this alteration trou-
blesome during routine verbal communication.

DiscussioN

Botulinum A toxin is a major advance in the
treatment of hemifacial spasm. Prior to its appli-
cation for this condition, effective therapy con-
sisted of posterior craniotomy and microsurgical
decompression of the facial nerve from tortuous
vessels thought to cause demyelination and dam-
age to the intracranial facial nerve.® Although the
Jannetta procedure has been effective, the poten-
tial risk of surgical intervention may not be
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warranted considering the degree of the morbid-
ity caused by this condition.®

The major disadvantages of botulinum A toxin
for the treatment of hemifacial spasm include (1)
the necessity of repeated injections, (2) lagoph-
thalmos created by weakness of eyelid closure
with possible exposure keratitis, (3) increased
weakness of the muscles of facial expression on
the side injected, and (4) ptosis, diplopia, and
increased epiphora from diffusion of the toxin
into deeper muscles of the orbit from the eyelid
injection sites.'® Variations in the injection
method have already been proposed to limit the
regional complications. For instance, ptosis is
minimized by placing the toxin close to the lash
line at the lateral and medial extents of the upper
lid, and diplopia can be avoided by not using a
medial lower lid injection.'® The modification of
the injection method proposed in this paper
addresses directly the issue of facial asymmetry
from hemifacial weakness.

The average duration of action of botulinum A
toxin for hemifacial spasm is 5.3 months,'*
substantially longer than achieved for involun-
tary movement associated with essential blepha-
rospasm and Meige syndrome (3.1 months). The
etiology of hemifacial spasm involves denerva-
tion, whereas bilateral facial dyskinesias (Meige
syndrome, essential blepharospasm) are due to a
central nervous system disorder with no evidence
of facial neuropathy. Because of preexisting de-
nervation, injected facial muscles are more sen-
sitive to the weakening effect of the toxin when
compared with those in patients with Meige
syndrome and essential blepharospasm. Because
of this, facial weakness is more pronounced when
botulinum injections are used for hemifacial
spasm. In fact, the dose requirements are also
significantly less than needed to treat Meige
syndrome or essential blepharospasm. Facial
weakness generally lasts 2 to 10 weeks after
injection.

The procedure variation presented in this
paper offers a method of reducing the degree of
facialasymmetry during dynamic movements and
in the resting position. By injecting the toxin into
the contralateral zygomaticus major and minor
muscles and occasionally the risorius muscle, a
relative weakness is produced within these mus-
cles during the same period that the toxin influ-
ences the side of the face demonstrating the
involuntary movement. Because the contralateral
injection effectively weakens the muscles on the
normal side, weakness produced by the toxin on

the side with the hemifacial spasm is camouflaged
by symmetrical changes on the contralateral side.
This approach produces a more even smile, as
well as a more symmetrical nasolabial fold and
vermilion border of the lip. The angle of the
mouth at rest and during the movements of facial
expression also appears to be more symmetrical,
as is the degree of tooth exposure during smiling.

A similar concept of camouflage has been
reported by Clark and Berris'? for a patient who
experienced unilateral frontalis muscle paralysis
from damage to the temporal branch of the facial
nerve following a rhytidectomy procedure.
These authors had injected the contralateral
frontalis muscle to produce a more symmetrical
appearance to the forehead and brow position in
this patient.

One potential concern we had in introducing
this variation is the treatment of normal muscle
with botulinum A toxin and potential long-term
effects: It should be noted, however, that there
have been no long-term adverse effects with bot-
ulinum A toxin for the treatment of essential ble-
pharospasm and Meige disease.!~7 Muscle biop-
sies taken from patients after repetitive injections
of botulinum A toxin have failed to show any
long-term evidence of permanent degeneration,
fibrosis, or persistent atrophy. In fact, the toxin
injections had been discontinued for a period of
6 to 12 months prior to the time of muscle
specimen evaluation, and no evidence of dener-
vation was seen using standard Masson trichrome
stains or histochemical analysis with acetylcholin-
esterase.!!

A limitation of this study is the lack of a grading
system to assess the response to the botulinum
toxin injections. Although the objective re-
sponses assessed by the physician observer and
patient self-assessment are meaningful, grading
systems to quantitate clinical results may prove
useful in allowing more precise evaluation of
results. Additionally, attempts at stereotyping
smiling characteristics may prove useful in stan-
dardizing the exact muscles to be injected and the
dose requirements. For instance, patients dem-
onstrating a preexisting smile and dynamic ex-
pression pattern that retracts the central upper lip
and exposes dentition may require more weak-
ening in the levator labii superioris, whereas smile
patterns not associated with tooth exposure may
require more weakening of the zygomaticus ma-
jor and minor muscles to achieve greater symme-
try.

Although most patients with hemifacial spasm
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are pleased to rid themselves of the involuntary
movement after injection of botulinum A toxin,
they can be sensitive to the asymmetry in facial
tone and movement after this therapy. It appears
that the contralateral injection method can be
useful, particularly in those patients with uneven
facial appearance several weeks after injection. In
addition, it can be useful in those patients who
have had this experience and have conveyed this
information to their clinician at the time of repeat
injection.

Gary Borodic, M.D.

100 Charles River Plaza

Boston, Mass. 02114
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