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Blepharospasm in 12 patients was graded according to its sever-
ity. Six patients also underwent neurological and psychological
examinations. All were treated with periocular botulinum toxin
injections, and all noted a reduction in spasm severity one week
later. The effect lasted 60 to 90 days. The average improvement
range was 2 gradations of spasm severity. Complications included
a transient ptosis (two patients) and superficial punctate kerato-
pathy (one patient). A psychological component—apparent sec-
ondary gain from the blepharospasm—was noted in three patients.

Index term: Eyelid diseases, drug therapy
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Blepharospasm and its related spasmodic condition,
when severe enough, cause blindness. One of the most
recent attempts to reduce this debilitating eyelid closure
has been the injection of botulinum toxin (Oculinum) into
the eyelids to weaken the musculature." This paper will
present our early experience using this drug-related ther-

apy.

Materials and methods

All patients presenting at the Cleveland Clinic from
December 1, 1984, to May 1, 1985, and found to have
benign essential blepharospasm (BEB) or hemifacial spasm
(HFS) were considered eligible for the study. The investi-
gational nature of the proposed treatment was explained
in detail to the patients and informed consent was obtained
in writing.
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Fig. 1. Procedural notations in patient chart.

All patients had undergone medical therapy
previously. Biofeedback had been tried by half
of the patients without success. One patient had
received five previous botulinum toxin injections
at another institution. No patients had under-
gone surgery.

Twelve patients (21 eyes) were admitted to the
study. Each participant underwent a complete
eye examination. Nine patients had BEB, two
had HFS, and one had Meige’s syndrome. The
female-to-male ratio was 2:1, and the age range
was 61 to 77 years (average, 68 years). The
patients lived in the western Pennsylvania and
northern Ohio regions. The average duration of
BEB was four years; the longest durations were
20 and 28 years. The degree of BEB was graded
on a 0-to-4 system, noting both severity and
frequency of spasm (Table).

Slides (35 mm) were obtained of all patients
before and one week after the injection. Selected
patients underwent video taping as well. Grading
and administration of toxin were performed by
two ophthalmologists.

During the ophthalmic examination, 6 patients
were judged to require further workup. Six
underwent neurologic examinations (four with
BEB, one with HFS, and one with Meige’s syn-
drome); the other six patients chose not to be
tested neurologically. Five patients (four with
BEB and one with Meige’s syndrome) underwent
a psychological workup that included an evalua-

Table. Severity of blepharospasm

None

Increased blinking caused by external stimuli

Mild but spontaneous eyelid fluttering

Moderate spasm of lids; mildly incapacitating

Spasm of eyelids and possibly other facial muscles; severely
incapacitating
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tion and MMPI-CPI testing. Psychological testing
was not done on one of the HFS patients since
the neurologic work-up revealed the cause. The
other patients were not tested psychologically
because they wanted to proceed directly to injec-
tion treatment.

The initial dose of botulinum toxin was in-
jected into each lid according to the method
described by Frueh et al.? All injections were
administered with a 1-mL tuberculin syringe 3
mm from the lid margin in order to reach the
orbicularis muscle. Upper lids were injected us-
ing a short 30-gauge needle. Half of the dose was
placed in the medial third of the lid, and the
remainder into the lateral third of the upper lid.
Care was taken to spare the central third to avoid
the levator and thus avoid the complication of
ptosis, as shown by the procedural notations (Fig.
I1). The lower lid was injected with a 25-gauge,
3.8-cm needle. All injections were given subcu-
taneously. The dose varied from 0.0025 ug (6.25
units) per lid to 0.01 g (25 units) per lid (total,
0.01-0.04 ug [25-100 units]) per patient. The
dose per lid was selected using 0.0025 pug for the
first injection, 0.005 ug for the second injection,
and 0.01 ug for the third and all subsequent
injections.

All patients were checked one to two weeks
after the injection and thereafter at one- to two-
month intervals. The blepharospasm was graded
at each follow-up visit. Vision and slit-lamp find-
ings were noted as well.

Results

The neurological examination of the six pa-
tients revealed no other abnormalities. The cause
of the blepharospasm was deemed to be essential
in four instances. HFS was diagnosed in one other
case and Meige’s syndrome in the other.

The psychological evaluation of five patients
revealed several common characteristics. Nearly
all could be described as nonassertive, depend-
ent, emotionally over-controlled people who
were prone to internalize and/or repress their
feelings to an above-average degree. Most pos-
sessed high personal standards and also showed
evidence of above-average somatic concern.
Nearly all described themselves as having to ren-
der unusually large amounts of care to others
(e.g., taking care of an ailing mother). Further
evaluation revealed that they believed they had
received inadequate appreciation for their ef-
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Fig. 2. Patient with benign essential blepharospasm before (A) and one week after injection (B), as well as a patient with hemifacial
spasm before (C) and one week after injection (D).

forts, although they had not voiced their com-
plaint directly to the one for whom they were
caring. All five patients were thought to have
significant personality disorders described as de-
pendent profiles, resulting in secondary gain.
After injection with botulinum toxin, all 12
patients responded to some degree. The maximal
therapeutic effect occurred after three days (Fig.
2). The nine patients with BEB and the one with
Meige’s syndrome achieved an average decrease
in severity by 2 gradations (range, 2—4 grada-
tions). The changes involving the two patients
with HFS were 2 and 3 gradations, respectively.
One of the patients with HFS was so pleased with
her result that she requested injection in the
orbicularis oris as well. Three to four days after

that injection, she noted decreased facial spasm
and clearer speech.

Three of the 5 patients with significant person-
ality disorders continued to display episodes of
spasm, although diminished to gradation 1, while
at the Cleveland Clinic. In one case, family mem-
bers remarked that the patient’s blepharospasm
increased at home when the patient desired at-
tention.

Patients noted a decrease in spasm for approx-
imately 60 to 90 days, after which further injec-
tions were administered upon patient request.
Nine patients chose to have repeat injections.

Complications included transient blepharop-
tosis (Fig. 3) in two patients and mild exposure
keratopathy in one. The one patient who had six
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Fig. 3.
tion.

A complication. Ptosis developed one week after injec-

injections at another institution described a hy-
pertropia after the final injection, presumably by
diffusion of toxin into the superior rectus muscle.
The tropia resolved with no residual effect prior
to his evaluation at the Cleveland Clinic. Patients
with dry-eye symptoms were treated with natural
tear substitutes.

Discussion

BEB is a forceful, involuntary bilateral con-
traction of the orbicularis oculi and surrounding
periorbital musculature. This results in spas-
modic bilateral blinking which occurs intermit-
tently.

The pathogenesis is not known. Jankovic and
Ford® suspect a central dopaminic activity in the
middle brain and basal ganglia. Others believe
the cause is functional.*®

Jankovic and Orman® found that on the aver-
age patients were in their 40s or 50s when BEB
developed. Females were affected more fre-
quently than males (3:1).

When BEB is accompanied by a myodystonia
of the orbicularis oris and adjacent facial muscu-
lature, the entity is termed Meige’s syndrome.
Also, blepharospasm must be differentiated from
tardive dyskinesia which consists of difficulty in
performing voluntary movements, habit manner-
isms (repetitive characteristic movements), and
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facial tics (sometimes unilateral involuntary
twitching of the facial musculature). Any condi-
tion producing photophobia (e.g., uveitis) may
cause reflex blepharospasm,7 which is not consid-
ered BEB because there is a clear-cut cause for
the rapid blinking pattern.

HFS is a different entity that involves the entire
unilateral facial nerve distribution, including or-
bicularis oculi and oris. HFS results from vascular
compression of the facial nerve near the brain-
stem that, in turn, stimulates the motor branch
of the cranial nerve, causing a paroxysmal hyper-
kinesia, or constant twitch, of the facial nerve.

The blepharospasmodic condition generally
progresses until the patient’s simple daily activi-
ties, such as reading, writing, driving, and walk-
ing, are severely compromised. When eyelid clo-
sure becomes prolonged, the patient usually seeks
medical attention. To date, treatment of bleph-
arospasm has been tried by various medical, psy-
chological, and surgical means. Drugs that block
catecholamine synthesis or dopamine receptors,
deplete central nervous system monoamines, or
increase central cholinergic tone have been used
with variable success. Clonazepam and amanta-
dine have been used at the Cleveland Clinic with
improvement noted in only a few cases. Electro-
myographic biofeedback has been employed to
bring about the voluntary control of speciﬁc mus-
cles and has been used with some posmve results,
as reported by Surwitt and Rotberg.® Surgical
methods have included selectlve dissection and
avulsion of the facial nerve® and a technique of
eyelid protractor extirpation introduced by Gil-
lum and Anderson.' Surgical compllcatlons of
selective neurectomy include lower lid ectropion,
epiphora, dermatochalasis, and exposure kerato-
pathy. The eyelid protractor extirpation proce-
dure may result in lateral canthal deformity, cor-
neal erosion, and partial necrosis of upper eyelid
skin.

Since 1976, Scott' has been using injections of
botulinum A toxin to weaken extraocular mus-
cles. He began by injecting minute amounts of
toxin into the horizontal recti of monkeys,
achieving a paralysis lasting from weeks to
months. The organism Clostridium botulinum pro-
duces the neurotoxin from which eight immu-
nologic strains have been isolated (A, B, C1, C2,
D, E, F, G)."" Botulinum A is a single-chain
polypeptide with a molecular weight of 900,000
daltons. The toxin inhibits conduction in the
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Fig. 4. Patient with blepharospasm, thought to be deriving secondary gain from her condition, before (A) and one week after injection

(B).

peripheral nerves by presynaptic blockade. Cal-
cium ion metabolism is disrupted in the nerve
terminal, preventing acteylcholine release. The
action of the toxin involves three steps in the
nerve terminal. First, it binds to a specific cell
surface receptor on the terminal. Second, a pos-
sible absorptive pinocytosis or channel formation
develops. Third, transmission is blocked. When
ingested, botulinum A causes systemic neurologic
symptoms that include lethargy, nausea, vomit-
ing, generalized muscular weakness, and respi-
ratory paralysis. Visual disturbances include pa-
ralysis of accommodation, diplopia, ptosis, and
ophthalmoplegia. Based on his studies, Scott' es-
timated that the lethal dose in humans was 2 ug.

Recent Federal Drug Administration guide-
lines have made possible the study of botulinum
toxin injections for the treatment of BEB at a
number of centers around the country. In 1985,
we investigated botulinum toxin therapy for both
BEB and HFS, expanding the parameters previ-
ously studied to include selected neurological and
psychological examinations.

We noted improvement in the severity of BEB
lasting between two and three months. Other
authors have reported similar data.*'*~'® Most of
their patients improved by 2 gradations of spasm
severity. The treatment took effect two to three
days after the injection and lasted an average of
three months. These other studies, however,
grouped BEB and HFS together in the results
and neither neurological nor psychological
screening of the patients was mentioned.

Psychological evaluation of five of our patients

showed that BEB symptoms appeared either dur-
ing or soon after periods of considerable stress.
Although most patients admitted that nervous-
ness and stress tended to aggravate their symp-
toms, all but one showed remarkably little insight
regarding the probable role of psychological fac-
tors. Additionally, development of BEB typically
resulted in a significant secondary gain. For ex-
ample, one patient (Fig. 4), because of her re-
stricted vision, could no longer perform her ex-
cessive caregiving role and ker dependency needs
tended to be met more fully. These findings are
in general agreement with others who have re-
ported a significant functional dimension to
BEB.>*

By identifying psychological and ruling out
neurological factors, the most appropriate form
of treatment might be selected, whether it be
psychotherapy or botulinum toxin injection, or a
combination of both.
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