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Natural history of treatment of facial dyskinesias
with botulinum toxin: a study of 50 consecutive
patients over seven years

Joseph A Mauriello, John Aljian

Abstract
To determine the long-term efficacy of
botulinum toxin injections for the treatment of
facial dyskinesias we studied 50 consecutive
patients with blepharospasm, hemifacial
spasm, and Meige syndrome. Ali received
their first injection between September 1983
and June 1984. A total of 520 injections were
given; the average number of injections per
patient was 10-4 over the seven-year period
ending September 1990. Twenty-six (52%) of
the patients continued to return for periodic
injections, while three patients no longer
receive injections since they failed to respond
adequately to treatment. Three patients with
blepharospasm were in remission and required
no further treatment, after a series of six, four,
and three injections. Six patients were treated
until they died of causes unrelated to facial
dyskinesia or its treatment. Six patients are
still being treated elsewhere because they
could obtain injections closer to their homes.
Five of the original 50 patients have been lost
to follow-up. A patient with hemifacial spasm
had one injection with good result but was not
sufficiently bothered by her disease to return
for reinjection. Complications were transient,
minimal, well tolerated, and did not increase
with increased number of injections.

were reviewed. Data analysed included age of
onset, dosage, number of injections, treatment
additional to botulinum injections, and compli-
cations. Patients no longer treated were con-
tacted by telephone. All 50 patients were initially
treated between September 1983 and June 1984.
Of these 50 patients 31 were female and 19 were
male. Thirty-three patients had blepharospasm,
13 had hemifacial spasm, and four had Meige
syndrome (Table 1). The examination and
injection techniques have been previously des-
cribed.513 All patients received the American
product of botulinum toxin, Oculinum, rather
than the British product, Dysport.
The initial treatment consisted of 5 units of

botulinum toxic injected in divided doses into
the medial and lateral portions of the pretarsal
orbicularis muscle of the upper eyelids, and 5
units into the corresponding medial and lateral
parts of the lower eyelids; and additional 2-5
units was injected into the lateral canthus.
Patients with brow spasms received 5 units in
two separate injections into the procerus muscle
of the medial brow. Patients with facial spasms
were given 5 units in two separate injections into
the cheek area just below the malar eminence
after having received eyelid injections. When
examined two weeks after injection the patients
with a poor response received an additional 10
units (double dose) in each upper lid.

Several studies have established the relatively
short-term efficacy of botulinum toxin
(Oculinum injections) in the treatment of
blepharospasm, hemifacial spasm, and Meige
syndrome.' '5 However, the long-term accept-
ance by patients of this treatment has not been as
well documented.'"'8 In Kraft and Lang's study,
the follow-up period for 76 patients who were
treated with Oculinum injections was 10 to 36
months.'6 In Elston's series of 101 patients the
mean follow-up period was 26-7 months with a
range of 1 to 51 months.'7 Dutton and Buckley's
study of 230 patients included 30 patients who
had 10 or more treatments over a 51-month
follow-up period.' We reviewed the first 50
consecutive patients of a total series of 302
treated to date in order to understand the natural
course of facial dyskinesias treated with
botulinum toxic type A over a seven-year period.
The minimum follow-up period for all patients
was 75 months.

Patients and methods
Charts from the first 50 consecutive patients with
blepharospasm, hemifacial spasm, and Meige
syndrome treated with botulinum toxin injection

Results
Fifty patients received a total of 520 injections
between September 1983 and September 1990.
The mean age of the patients at the onset of
their disease was 56 5 years (range 37-76) for
blepharospasm, 62-5 years (range 40-76) for
hemifacial spasm, and 72-3 years (range 52-64)
for Meige syndrome. The average number of
injections per patient was 10-4 over the seven-
year period.
Of the original 50 patients 26 (52%) continued

to return for periodic injections. The patients
who continued to receive injections included 18
of 33 patients with blepharospasm, seven of 13
patients with hemifacial spasm, and one of four
patients with Meige syndrome. The mean
number of injections was 15 3 for 18 patients
with blepharospasm, 11-3 injections for seven

Table I Sex distribution by diagnosis of50 patients

No. of
patients Male Female

Blepharospasm 33(66%) 12 (32-2%) 21 (67 8%)
Hemifacial spasm 13 (26%) 5 (28 5%) 8 (61-5%)
Meige syndrome 4(8%) 2 (50%) 2 (50%)
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Table 2 Follow-up data on 50 patients by diagnosis

Treatment status Blepharospasm Hemifacial spasm Meige syndrome Total

Still treated 19 6 1 26 (52%)
Treatment no longer required 3 0 0 3(6%)
Treatment failures 1 1 1 3(6%)
Treated until died 1 4 1 6(12%)
Treated elsewhere 4 1 1 6(12%)
Lost to follow-up 5 0 0 5 (10%)
Good treatment response but 0 1 0 1(2%)
no longer injected

patients with hemifacial spasm, and 113 for
the patient with Meige syndrome. The mean
duration of action of the injections was 14-9
weeks for 18 patients with blepharospasm, 16-3
weeks for seven patients with hemifacial spasm,
and 11 weeks for the one patient with Meige
syndrome.
Three patients no longer receive injections

since they failed to repond to periodic injections
of botulinum. One such patient with blepharo-
spasm responded to the initial injection but
failed to respond to subsequent injections on five
separate occasions at higher than standard dose
levels. A second patient with Meige syndrome
had only a partial response to initial injection and
did not return for further treatment. A third
patient, a 40-year-old male with left-sided
hemifacial spasm, was treated from January 1984
to May 1987. The first seven of 10 treatments
produced excellent results that lasted 14 to 18
weeks. The last three injections lasted 10, seven,
and four weeks respectively. A neurosurgical
consultation was obtained and in October 1987,
he underwent a left retromastoid craniotomy
with microvascular decompression of the
seventh nerve, with good result. A third patient
with blepharospasm received one injection and
did not improve; she did not wish to return for
reinjection.
Three patients with blepharospasm required

no further treatment after a series of six, four,
and three injections, respectively. Two of these
patients have been in remission for over six years
and the third patient for over five years.

Six patients were treated until they died of
causes unrelated to facial dyskinesia or its
treatment. Six patients are still being treated
elsewhere because they could obtain injections
closer to their homes. Five of the original 50
patients have been lost to follow-up. A patient
with hemifacial spasm had one injection with
good result but was not sufficiently bothered by
her disease to return for reinjection (Table 2).

Six patients who continue to be treated had
excision of excess skin with plication of the
levator aponeurosis without effect on the
duration of the injections. One patient with
hemifacial spasm developed a basal cell
carcinoma of the lower lid which was excised;
another patient with hemifacial spasm had a

marginal rotation of the right upper lid prior to
injections. The duration of effect of the injection
was not influenced by the surgery. These eight
patients continued to be treated at expected
intervals and received a mean of 14- 1 injections
without diminution of effect.

Six of 50 patients, all with blepharospasm,
received a double dose in the upper lids (10
units) in each upper lid, and one patient

received a quadruple dose (20 units) in the upper
lid. Twenty-four of 50 patients received bilateral
brow injections (5 units in each brow). Four
patients with Meige syndrome received facial
injections that varied in dosage from 5 to 20
units; one patient received 10 units in the
masseter muscle for jaw spasms. All such
patients also received eyelid injections. Three of
the patients with hemifacial spasm received 5
units in the cheek.
Two of the patients who continue to receive

injections are concurrently administered minor
tranquillisers by their physician.
No complications, transient or mild, increased

with the number of injections. In addition no
patient withdrew from treatment owing to com-
plications.6 13 Tearing, the most common compli-
cation, was either due to weakness ofthe lacrimal
pump or was reflex in nature due to lagophthal-
mos or to pre-existing dry eye (18 patients or
36%). The latter group of patients often had a
concomitant foreign body sensation in the
involved eyes. Tearing generally lasted one to
two weeks and rarely up to six weeks from the
time of injection; symptoms were relieved by
topical lubricants and by increased voluntary
blinking. Other complications were mild ptosis
(seven patients or 14%), ectropion (one patient
or 2%), entropion (one patient or 2%), and
double vision (one patient or 2%). The patient
with lower lid ectropion had hemifacial spasm;
recurrent ectropion was prevented by injecting
one-half the usual dose (21/2units) into the lower
lid. The patient with double vision had received
a double dose of Oculinum in the upper lid; he
had temporary diplopia in upgaze in four of eight
injections; the double dose was necessary for a
duration of effect of 10 to 11 weeks.

Discussion
The short-term effectiveness of botulinum toxin
type A injection for the control of facial dyskine-
sias, including benign essential blepharospasm,
hemifacial spasm, and Meige syndrome, has
been well documented in several studies.' '" The
percentage of patients who respond has varied
from 93%16 to 97%.'3 The study with longest
follow-up period consisted of a cohort of 30 of a
total of 230 patients who had 10 or more treat-
ments over a 51-month follow-up period.'8 The
natural history of a group of patients who have
had botulinum toxin injections over a long
period has not been elucidated.
The present study covered 50 consecutive

patients with a minimum follow-up of over 75
months. The relatively high proportion of
patients (52%) that continue to receive injections
over the seven-year period strongly supports the
debilitating nature of the facial dyskinesias, the
patient's need for treatment, and the efficacy of
botulinum toxin.
The low number oflong-term failures, three of

50 patients, is again consistent with other studies
with shorter follow-up. One of the three patients
failed to respond after having had seven prior
successful injections, and the other two patients
responded to the initial injections but failed to
respond to subsequent treatments. These find-
ings suggest that clinically active antibodies
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rarely develop to the toxin, at least over a seven-
year period. The data show that, if a given
patient responds to two or more injections,
tolerance to the drug will be unlikely to develop
subsequently. Possibly longer durations of treat-
ment and higher doses used in the treatment of
other conditions such as torticollis may lead to
tolerance.'9 Antibody studies are worth under-
taking. Our study provides no evidence that the
orbicularis muscle weakens from repeated injec-
tions over time to the extent that lower dosages of
toxin are effective.
As in studies with shorter follow-up periods,

complications were all transient, minimal, well
tolerated, and did not increase with increased
number of injections. These complications
included tearing, ptosis, and rarely ectropion,
entropion, and double vision.

Eight of the patients had eyelid surgery,
including plication of the levator aponeurosis
and repair of dermatochalasis (six patients),
marginal rotation of the upper lid (one patient),
and excision ofa basal cell carcinoma of the lower
lid (one patient). These eight patients continued
to be treated at expected intervals and received a
mean of 14 1 injections without diminution of
effect. Our findings suggest that eyelid surgery
may be safely performed without affecting treat-
ment response.

Surprisingly, three of the 50 patients were in
remission and no longer required treatment after
a series of six, four, and three injections. To our
knowledge remission after botulinum toxin
injections is extremely rare and has not been
previously reported. In a series of 264 patients
with blepharospasm five were in remission for
periods of one to six years without any treat-
ment.'4 Such remissions suggest that blepharo-
spasm may be self-limited in rare cases with or
without treatment. The possible role of the drug,
if any, in causing the remission is unclear.
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