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Blepharospasm: Past, Present, and Future

blepharospasm, 1,653 patients were evaluated by extensive questionnaires to
study blepharospasm and long-term results of treatment with the full myec-
tomy operation, botulinum-A toxin, drug therapy, and help from the Benign
Essential Blepharospasm Research Foundation (BEBRF). The percent of pa-
tients improved by the BEBRF was 90%, full myectomy 88%, botulinum-A
toxin 86%, and drug therapy 43%. The patient acceptance rate for the BEBRF
was 96%, full myectomy 82%, botulinum-A toxin 95%, and drug therapy
57%. Blepharospasm is multifactorial in origin and manifestation. A vicious
cycle and defective circuit theory to explain origin and direct treatment rather
than a defective specific locus is presented. All four forms of therapy eval-
uated are useful and must be tailored to the patient’s needs. Mattie Lou Koster
and the BEBRF have helped blepharospasm sufferers more than any other
modality, and all patients should be informed of this support group. The full
myectomy is reserved for botulinum-A toxin failures, and the limited myec-
tomy is an excellent adjunct to botulinum-A toxin.

Key Words: Blepharospasm—Myectomy—Botulinum A toxin—Facial dys-
tonia—Benign Essential Blepharospasm Research Foundation.

. Summary: To investigate causes, associations, and results of treatment with
|

Evaluating blepharospasm patients for over two
decades has provided us with the opportunity to
make some important observations and witness
great advances in therapy. We present our experi-
ence with the full myectomy operation as well as
evaluate the efficacy of botulinum-A toxin, oral
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drugs, and help from the Benign Essential Bleph-
arospasm Research Foundation (BEBRF): the data
obtained from 1,653 patients with blepharospasm
evaluated with extensive questionnaires will be pre-
sented. This study of the largest number of patients
with blepharospasm to date was supported by the
BEBRF.

We recognize the weaknesses in subjective ret-
rospective studies evaluating patients via extensive
questionnaires. However, in blepharospasm, the re-
sults are best evaluated subjectively, and this paper
provides the most clinically useful information pre-
sented on the largest group of patients with bleph-
arospasm studied to date.

HISTORY

In the sixteenth century, the Flemish attist Brue-
ghel painted a subject with grotesque facial and
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FIG. 1. “De Gaper.” Painting by Pieter Brueghel from the six-
teenth century that is our first record of blepharospasm.

eyelid spasms, and this painting, ‘‘De Gaper’’ (Fig.
1), is the first record of blepharospasm and marked
lower facial dystonia, which we refer to as ‘‘Brue-
ghel syndrome’” (1). Such patients were institu-
tionalized in insane asylums at that time.
Historically, few advances were made in under-
standing and treating blepharospasm and facial dys-
tonia for many centuries, and until the mid-1900s,
most patients were still regarded as being mentally
unstable or having voluntary eyelid squeezing.
The first report of blepharospasm in the medical
literature was in 1870, when Wood and Talkow (2)
described patients with facial and eyelid squeezing
disorders. In 1907, Meige (3) described a similar
patient, and this dystonia has become known as
Meige syndrome (4). It was the twentieth century
before any medical treatments for blepharospasm,
such as alcohol injection of the facial nerve, neu-
rotomy, neurectomy, and selective facial nerve
avulsion, evolved as forms of treatment (5-13).
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Early treatments were directed at destroying the fa-
cial nerve, and patients suffered from a high recur-
rence rate as well as such side effects as loss of
facial expression and facial movement. In addition,
the functional and cosmetic deformities associated
with blepharospasm, such as brow ptosis, ptosis,
dermatochalasis, and eyelid malpositions, were ag-
gravated by facial nerve operations, so that the
treatment was nearly as bad as the disease. In 1956,
Henderson’s (14) classic article on blepharospasm
described the disability and treatments to date.

Isolated blepharospasm (spasm limited to the
eyelids) is present in only a minority of ‘‘blepha-
rospasm’’ patients. The remainder have or develop
associated lower facial spasms, or even spasms in
other cranial nerve distributions or body distribu-
tions. Although blepharospasm is a useful term to
describe patients with eyelid and facial spasms, and
their greatest disability resulting from eyelid
spasms, for diagnostic and treatment purposes we
present a clinical division of what collectively is
called blepharospasm, as follows: 1) blepharo-
spasm: spasms only in eyelids (Fig. 2); 2) Meige
syndrome: spasms in eyelids and midface (Fig. 3);
3) Brueghel’s syndrome: spasms in eyelids asso-
ciated with marked spasms in lower face and neck
(Fig. 4); 4) segmental cranial dystonia: eyelid and
facial spasms associated with spasms in cranial
nerve distributions in addition to the seventh nerve
(Fig. 5); and 5) generalized dystonia: eyelid and
facial spasms associated with spasms in additional
parts of the body.

After personally recording a high recurrence rate
and the untoward side effects from neurectomy sur-
gery (Fig. 6), one of the authors (R.L.A.) developed
what has been termed the ‘‘full myectomy.’’ Ear-
lier authors had described blepharoplasty with re-
moval of the orbicularis muscle as useful in

FIG. 2. Blepharospasm. Spasm only in eyelids.
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FIG. 3. Meige syndrome. Spasms in eyelids and midface.

blepharospasm, but these cases recurred with time
(10,15). In our early operations beginning in 1974,
only the upper eyelid orbicularis muscle was re-
moved, similar to what we now call a *‘limited
myectomy,’” and all of these patients experienced
recurrence with time. The operation evolved into a
more aggressive procedure, removing virtually all
of the orbicularis muscle as well as the corrugator
superciliaris and procerus muscles. Since the myec-
tomy operation removes all the orbicularis muscle
in the extended lateral raphe and the postorbicular
fascia, it also removes the peripheral branches of
the facial nerve. Although some have considered
this operation to be a neuromyectomy, it is well
known that the peripheral nerves will regenerate,
whereas the muscle does not. This explains the per-
manent nature of the full myectomy. We first pub-
lished the myectomy operation in 1981, and a
number of subsequent papers describing the au-
thors® experience as well as that of others have
been reported since that time (16-26). The surgical
technique of myectomy has been presented and up-
dated many times, and will not be detailed in this
paper. However, we would like to emphasize that
the myectomy is a difficult and technically de-
manding operation requiring experience and ana-
tomical and surgical expertise. Results are directly
related to the meticulous and complete removal of
squeezing muscles. The muscles must be removed
en bloc rather than piecemeal to ensure complete
removal, to protect normal anatomy and vascular
supply, and to decrease blood loss.

In the early 1980s, Scott described botulinum-A
toxin treatment for strabismus, and soon after be-
gan using it in blepharospasm (27,28). After its ap-
proval by the Food and Drug Administration in
1989, we reserved the full myectomy operation for
botulinum-A toxin failures or patients who refuse
to use botulinum-A toxin. A ‘‘limited myectomy’’
is used for patients who are inadequate botulinum-
A toxin responders or botulinum-A toxin respond-
ers who have cosmetic and functional deformities
associated with blepharospasm. Many patients con-
sidered botulinum-A toxin *‘failures’’ are found to
have a greatly weakened orbicularis on evaluating
their ability to forcibly close the eyelids. Thus, the
botulinum-A toxin is working, but is not providing
functional relief. In many of these cases, the un-
derlying deformities such as ptosis, dermatochal-
asis, brow ptosis, entropion, canthal tendon laxity,
phimosis, and other eyelid malpositions and rhytids
aggravate the blepharospasm, and may be a greater
problem than the residual blepharospasm (Fig. 7).
Thus, blepharospasm is a vicious cycle between the
eyelid spasms and the malpositions caused by
blepharospasm. The eyelid malpositions result from
the chronic forceful squeezing, and in turn they ex-
acerbate the blepharospasm. Correcting these func-
tional and cosmetic deformities improves the
condition and helps break this vicious cycle. Many
other patients considered ‘‘failures’’ of botulinum-

FIG. 4. Brueghel syndrome. Spasms in eyelids associated with
marked spasms in lower face and neck.
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FIG. 5. Segmental cranial dystonia. Eyelid and facial spasms
associated with spasms in cranial nerves in addition to the sev-
enth nerve. Note involvement of the tongue and muscles of mas-
tication.

A toxin have associated apraxia of lid opening,
which will be discussed later. Apraxia of lid open-
ing is frequently more problematic than blepharo-
spasm (Figs. 8 and 9). A limited myectomy and
levator advancement as an adjunct to botulinum-A
toxin improves function and cosmesis and converts
many botulinum-A toxin ‘‘failures’” back to good
responders (Fig. 10). After limited myectomy, a de-
creased dosage of botulinum-A toxin is required,
and greater portions of the botulinum-A toxin can
be directed to the residual spasm areas.

ETIOLOGIC FINDINGS

A specific cause for blepharospasm as well as its
central control center remain unidentified. From
years of clinical experience, research, and the re-
sults of the questionnaires presented in this manu-
script, we believe that blepharospasm is multifac-
torial in origin and manifestation. We view
blepharospasm as a defective circuit rather than a
defective locus. Although most research has been
directed at finding a specific locus, we doubt that
a specific locus causes blepharospasm, or that its
treatment will cure the disease. Certainly, an as yet
unidentifiable central control center exists in the re-
gion of the basal ganglia, midbrain, and/or brain
stem (29-34). This control center fails to modulate
the blinking in blepharospasm, but it is only a part
of an overloaded circuit, as we will discuss later
(29-34).
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Blepharospasm, which literally means eyelid
spasm, is a general term for what is frequently a
more extensive facial dystonia. If patients with
blepharospasm are followed, only approximately
20% remain with isolated eyelid spasm. Most either
present with or progress to more extensive facial
dystonias, such as Meige syndrome (25). There-
fore, blepharospasm is an isolated dystonia related
to more generalized dystonias. Recently, genetic
abnormalities have been found in some dystonia
patients (35-38).

In an attempt to understand blepharospasm as
well as the normal blink reflex, we greatly oversim-
plify this complex and poorly understood area.
Normal blinking as well as blepharospasm is a re-
sult of the activity and coinhibition of two groups
of muscles, the protractors of the eyelids (the or-
bicularis oculi, corrugator superciliaris, and proce-
rus muscles) and the voluntary retractors of the
eyelids (the levator palpebra superioris and the
frontalis muscles). Under normal conditions, the
protractors and retractors have a coinhibition and
function only at separate times. Rarely in patients
with blepharospasm, the coinhibition between the
protractors and retractors is lost (39-41), as in
some cases of apraxia of lid opening. Apraxia of
lid opening is a condition where eyelids fail to open
even in the absence of squeezing (Figs. 8 and 9).

FIG. 6. Patient after selective facial neurectomy surgery. Note
recurrence of blepharospasm on left side of face and facial palsy
appearance with aggravation of eyelid deformities on “success-
ful” right side of face. The side effects of successful surgery were
almost as bad as the disease, and the recurrence rate was high.
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FIG. 7. Blepharospasm patient with associated cosmetic and
functional deformities. Note brow ptosis, dermatochalasis, ptosis,
entropion, and canthal tendon laxity with phimosis and rhytids.

Although more specific neurophysiologic require-
ments for apraxia of lid opening exist, we find it
clinically useful and appropriate to refer to the in-
ability of otherwise normal eyelids to open in the
absence of orbicularis spasms as apraxia of lid
opening (42,43). We have noted the incidence of
apraxia of lid opening to be 7% in a general pop-
ulation of patients with blepharospasm, whereas it
is much higher, approaching 50%, in patients who
are ‘‘failures’’ of botulinum-A toxin therapy (44).
These patients are a much more difficult group to
treat by any therapeutic method. The only predict-
able improvement comes from trying to eliminate
squeezing in these eyelids and enhancing elevation
as much as possible by levator aponeurotic resec-
tion and/or enhancement of frontalis function. If
botulinum-A toxin is adequately weakening
orbicularis function, a full myectomy seldom is
more useful than a limited myectomy with aponeu-
rosis advancement in these patients with apraxia of
lid opening. Some patients may require frontalis
suspension as a last resort.

We simplify the complex circuitry in blepharo-
spasm into a vicious cycle, with an afferent or input
limb, a central control center, and an efferent or
response limb. The afferent limb of this vicious cy-
cle has multifactorial stimuli, such as light, corneal
or eyelid irritation, pain, emotion, stress, psychic
issues, and virtually any trigeminal nerve stimula-
tion or outside irritation. These stimuli are trans-
mitted to a central control center, probably in or
near the basal ganglia. The efferent pathway is
transmitted via the facial nucleus, facial nerve, or-
bicularis oculi, corrugator, and procerus muscles.
In more extensive facial dystonias, virtually all of

the muscles supplied by the facial nerve and even
other nerves and muscles of the face and body may
be involved in the efferent squeezing response.
This circuit can become a vicious cycle, where the
more input or afferent stimuli, the more efferent or
output spasm, and the more spasm, the more stress,
irritation of the eyes, and afferent stimulation. The
central control center may be defective or weak-
ened from anything from a genetic predisposition
to an injury, and it becomes unable to modulate
this overloaded circuit. Many patients relate one
stressful event, injury, or irritation as the cause of
the blepharospasm. We view these events as the
“‘straw that broke the camel’s back.”” Therapy di-
rected at helping to improve any part of this vicious
cycle is useful. Prevention is more likely to be found
than a cure for this multifactorial disease, as it seems
that once the control center is overloaded and the
circuit breaks down, it seldom, if ever, spontane-
ously recovers. Whether or not we are correct with
our “‘defective circuit’® versus ‘‘defective locus’’
theory as the cause of blepharospasm, management
should be directed at all parts of the circuit.

THERAPY

There are four major therapies directed at the
treatment of blepharospasm. These are the BEBRF
with education and support, drugs, botulinum-A
toxin, and myectomy surgery. The afferent limb or
input limb of this vicious cycle can be improved in
all patients. Such treatments as wearing tinted
glasses with ultraviolet block to decrease the as yet
undefined cause of painful light sensitivity (oculo-
photodynia) in these patients is recommended. Lid
(ocular) hygiene to decrease blepharitis and irrita-
tion and artificial tears to relieve the frequent and
as yet undetermined relationship between dry eyes
and blepharospasm is useful. Support therapy to
help manage other irritations, emotional upsets, and
especially stress is extremely important. Many pa-
tients with blepharospasm have an intense ‘‘Type
A’’ personality. This personality may be caused
by the blepharospasm as part of the vicious cycle,
wherein the disease creates stress and intensity,
which in turn aggravates the disease. The BEBRF
as well as familial and psychological support is
very important to help patients and families under-
stand and manage this progressively debilitating
disorder. Although the disease is not a psycholog-
ical illness, it certainly creates stress and psycho-
logical problems. When much of our ‘‘normal’’
population has received psychological support at

Ophthalmic Plast Reconstr Surg, Vol. 14, No. 5, 1998
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FIG. 8. Blepharospasm patient with associated apraxia of lid
opening. In spasm, apraxia of lid opening cannot be diagnosed
and is not apparent.

some time, there is no reason why a blepharospasm
patient would require less. We recommend that all
patients and families be directed to the BEBRF as
the first step after diagnosis. The BEBRF has done
more to educate, support, and help blepharospasm
sufferers than any modality. Patients should not be
embarrassed about seeking additional psychologi-
cal support whenever necessary or feel that bleph-
arospasm is a psychological illness for having such
therapy. Since the central control center for bleph-
arospasm is unknown, drug therapy directed at the
control center is frequently a ‘‘shotgun approach.’’
The drugs directed at the central pathophysiology
of blepharospasm and facial dystonias are based on
three as yet unproven pharmacologic hypotheses:
1) cholinergic excess, 2) GABA hypofunction, and
3) dopamine excess.

Anticholinergics have been the most common
and effective drugs, with GABA-ergic drugs the
second most effective general group. Sedative
drugs are sometimes helpful, but generally decrease
blepharospasm at approximately the same rate that
they slow down the patient in general. Unfortu-
nately, the degree of improvement and length of
improvement with drugs is limited. At present,
drugs are used more as an adjunctive therapy to
botulinum-A toxin or myectomy rather than a pri-
mary long-term treatment for eyelid spasms. How-
ever, drugs may be the most useful treatment in lower
facial dystonia and generalized dystonia, where bot-
ulinum-A toxin and surgery provide little relief.

The two most effective treatments for eyelid
spasms, botulinum-A toxin and myectomy, are di-
rected at normal efferent end organs (eyelid mus-
cles and nerves) to help eliminate the spasm.
Botulinum-A toxin temporarily blocks the motor-
end plate by blocking the release of acetylcholine.
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Via motor-end plate sprouting of new nerves and
possibly other mechanisms, the effect is overcome
in about 3 months (44-46). Some patients become
refractory to treatment after multiple injections,
perhaps because of excessive sprouting, immunity,
or other mechanisms (45-50). Myectomy as well
as doxorubicin chemomyectomy is directed at
physically destroying the muscle (51). Although
nerve removal or nerve blocking agents fail to work
with time because of regeneration, muscle removal
remains the most permanent form of therapy.

QUESTIONNAIRE

With support from the BEBRF, 1,653 patients
treated before 1988 were evaluated with extensive
questionnaires regarding their disease and treat-
ment. Patients treated before 1988 were studied, as
botulinum-A toxin was approved by the Food and
Drug Administration in 1989, and it has become
the first line of treatment for blepharospasm. Since
then, few patients have been treated initially with
drugs or full myectomy, and only the failures of
botulinum-A toxin are now treated by other mo-
dalities, selecting for a much more difficult group
of patients with blepharospasm. Many myectomy
operations are now limited myectomy as an adjunct
to botulinum-A toxin, and studying patients treated
before 1988 provides long-term follow-up, which
i1s important in this disease. Four thousand ques-
tionnaires were mailed to patients registered with
the BEBRF, and 1,653 (41%) were completed and
returned. The following data was obtained.

The age at onset of blepharospasm ranged from
4 to 82 years, with an average of 55.5 years. Sev-
enty-three percent of the patients were women and

FIG. 9. Blepharospasm patient shown in Figure 8 with associ-
ated apraxia of lid opening. After spasms and eyelids not squeez-
ing, the patient still has inability to open the eyelids. Note
elevation of brows and appearance of no stimulus to open eye-
lids.
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FIG. 10. Limited myectomy surgery. An upper eyelid crease in-
cision is made and the majority of the orbicularis muscle is re-
moved. The levator aponeurosis is repaired or advanced. An
internal brow elevation can be performed via the same incision
and excess skin removed. Some patients require a direct brow
elevation. The healing is almost as good as with cosmetic sur-
gery, and the patient acceptance rate is even higher. Patients
continue to require botulinum-A toxin, but at lesser levels and
with more effect after a limited myectomy.

27% were men. Patients saw an average of four
doctors before the correct diagnosis was made, with
a range of 1 to 75 doctors. The cost of making the
correct diagnosis was greater than $1,000 in 59%
of patients, and exceeded $50,000 in 1%. This is
disappointing when blepharospasm is a visual (lit-
erally an Augenblic diagnosis) rather than a labo-
ratory or radiologic diagnosis.

In searching for etiologic agents that may have
contributed to the development of blepharospasm,
it was found that 32% of patients reported a head
injury or whiplash injury and 10% reported expo-
sure to various toxic chemicals. Forty-five percent
of patients noted some tobacco use, and 59% re-
ported alcohol consumption.

The initial symptoms of blepharospasm included
an increased blink rate in 77% of patients, eyelid
spasm in 66%, eye irritation in 55%, midfacial or
lower facial spasm in 59%, brow spasm in 24%,
and an eyelid tic in 22%. The lower facial problems
associated with blepharospasm included involun-
tary jaw movement in 25%, neck spasms in 24%,
difficulty speaking in 23%, difficulty swallowing in
21%, and difficulty breathing in 20%. Extrafacial
mvolvement included poor equilibrium in 40% of
patients with blepharospasm, leg or arm spasms
in 17%, writer’s cramp in 12%, and abdominal
spasms in 10%. The progression of symptoms to
debilitating involvement occurred over weeks in

11%, months in 37%, and years in 52%. The con-
ditions aggravating blepharospasm included bright
lights in 79%, stress in 78%, fatigue in 63%, driv-
ing in 45%, television in 45%, and reading in 43%.
The conditions relieving blepharospasm included
sleep in 75%, relaxation in 55%, inferior gaze in
27%, artificial tears in 24%, traction on the eyelids
in 22%, talking in 22%, singing in 20%, and hum-
ming in 19%.

Additional diagnoses in patients with blepharo-
spasm included dry eyes in 49%, psychological ill-
ness requiring professional support in 33%, and
other neurological disease in 8%. Forty-seven per-
cent of patients believed people thought they were
malingering, and 16% had been told by a physician
that they were malingering.

The disability caused by blepharospasm may be
severe. Fifty-eight percent of the patients respond-
ing to our questionnaire were unable to drive, 46%
unable to read, 41% unable to watch television,
29% unable to work, and 18% unable to leave
home. Of those patients still working, 16% indi-
cated they were unable to perform 5% to 25% of
their duties, 24% were unable to perform 30% to
50% of their duties, 10% were unable to perform
55% to 75% of their duties, and 10% were unable
to perform 80% to 95% of their duties. Forty per-
cent of the blepharospasm patient population were
retired either because of age or disability from
blepharospasm. Only 14% of patients indicated
they had no significant disability from their bleph-
arospasm.

The type of health care provider first seen by
patients with blepharospasm was an ophthalmolo-
gist in 30%, family physician in 24%, optometrist
in 13%, neurologist in 10%, internist in 8%, and
all others in 15%. The health care provider first
making the correct diagnosis was an ophthalmolo-
gist in 56%, neurologist in 27%, neurosurgeon in
5%, optometrist in 4%, family physician in 3%,
self-diagnosis in 2%, and all other health care pro-
viders in 3%.

RESULTS

After many years of trying to evaluate therapy
in patients with blepharospasm, we have found that
it is impossible to evaluate objectively a patient’s
treatment response and improvement rate. A pa-
tient’s subjective improvement rate remains the
best indicator of treatment efficacy. The patient ac-
ceptance rate of therapy combines treatment im-

Ophthalmic Plast Reconstr Surg, Vol. 14, No. 5, 1998
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TABLE 1. Drug therapy

Percent of No. patients
Drug patients improved treated
Lorazepam 67 88
Orphenadrine 58 59
Clonazepam 42 264
Artane 41 260
Sinemet 28 53
Diazepam 23 191
Lioresal 21 112
Carbamazepine 14 58
Amitriptyline 13 83
Haloperidol 9 135

provement with desirability of treatment (i.e., after
undergoing treatment, whether they would recom-
mend this therapy to another patient). The patient
acceptance rate includes all variables, such as side
effects, pain, morbidity, cost, length of recovery,
psychological aspects of therapy, etc., and is the
best overall estimate of patient satisfaction with
each treatment.

Benign Essential Blepharospasm Research
Foundation

Mattie Lou Koster and the Benign Essential
Blepharospasm Research Foundation (BEBRF),
which she founded in 1981, has provided the
greatest support and relief for blepharospasm suf-
ferers worldwide. The year 1981 was a good year
for blepharospasm, as Mattie Lou Koster founded
the BEBRF, Scott reported the clinical use of bot-
ulinum-A toxin, and Anderson published the myec-
tomy for blepharospasm (16,27). In 1982, Mattie
Lou Koster succeeded in getting an editorial on
blepharospasm published on the front page of the
most widely read ‘‘medical journal,”” The Wall
Street Journal (52). We were impressed with the
power of the press and Mattie Lou Koster; three
sentences referring to the Anderson myectomy pro-
vided more exposure for this operation than all the
scientific papers and book chapters we have written
on this subject. Mattie Lou Koster, her daughter,
Mary Lou Thompson, and the BEBRF have de-
manded awareness of this disease, organized sup-
port groups for patients and families, and funded
research to help find the cause and better treatments
for this disease. Most of the improvements in di-
agnosis, therapy, and understanding of blepharo-
spasm in the last 15 years can be attributed directly
or indirectly to Mattie Lou Koster and the BEBRF.
She brought this disabling disease out of the closet
and to the attention of patients, physicians, and the
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public. All newly diagnosed patients with blepha-
rospasm should be placed in touch with the BEBRF
to provide education, support, and treatment. Forty-
three percent of patients were informed about the
BEBRF by their doctor. Thirty percent had read
about the BEBRF in a newspaper. Eighteen percent
had heard from a friend, and 5% had learned via
television. Ninety percent of patients felt that the
BEBRF had provided them with significant help
and relief, or a 90% improvement rate. The patient
acceptance rate for the BEBRF was 96%.

Drug Therapy

Of the 1,653 patients with blepharospasm re-
sponding to our questionnaire, 1,162 (70%) had
tried oral therapy. Forty-three percent of the pa-
tients trying drug therapy noted improvement. Of
those noting improvement, 52% noted less than
50% improvement, 22% noted 50% to 75% im-
provement, 14% noted 75% to 90% improvement,
and 12% noted more than a 90% improvement with
one or more drugs. The improvement was usually
of limited duration. Of the patients who tried drugs,
the patient acceptance rate was 57%. The 57% ac-
ceptance rate is higher than the 43% improvement
rate because of the simplicity of drug therapy and
the logical desire of patients to take a pill to cure
a disease. Obviously, patients would prefer pills to
shots or surgery if efficacy were similar.

Table 1 presents the percent of patients improved
by various drugs and the number who tried each
drug. There is a poor correlation between the effi-
cacy of a drug and the number of times it was pre-
scribed. Hopefully, Table 1 will provide physicians
with patient feedback regarding drug therapy.

Botulinum-A Toxin Therapy

One-thousand eighty-three patients (66%) had
undergone botulinum-A toxin treatment. Eighty-six
percent of these patients stated they were improved
by botulinum-A toxin treatment. Of the 86% who
were improved, the effect lasted less than 2 weeks
in 8%, 2 to 4 weeks in 5%, 1 to 2 months in 22%,
3 to 4 months in 44%, and more than 4 months in
22%. In the botulinum-A toxin responders, 24%
noticed less than 50% improvement. Thirty-two
percent noted 50% to 75% improvement, and 44%
noted 75% to 90% improvement. It is surprising
that no patient in this study reported over 90%
functional improvement in eyelid squeezing with
botulinum-A toxin. Although 86% of patients im-
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FIG. 11. Preoperative full myectomy patient with severe bleph-
arospasm and mild Meige syndrome.

proved by using botulinum-A toxin, the patient
acceptance rate was 95%. This demonstrates the
simplicity and high level of patient satisfaction
with botulinum-A toxin.

Myectomy Surgery

Three hundred thirty patients (20%) underwent
full upper myectomy surgery. Fifty percent of these
patients (165) also had lower myectomy surgery.
Limited myectomy patients were excluded from
this study. Even though we had hoped to evaluate
patients who were primarily treated by myectomy,
34% of patients undergoing full myectomy surgery
had failed botulinum-A toxin, and 64% had failed
drug therapy. This selects for a more difficult group
of patients. Failure of other modes of therapy se-
lects for a higher incidence of patients with apraxia
of lid opening as well as more extensive facial
squeezing disorders. At present, virtually all of
our patients presenting for full myectomy have
‘‘failed’” botulinum-A toxin and drugs.

Of the patients undergoing a full myectomy op-
eration, 88% noted improvement. Twenty-seven
percent noted less than 50% improvement, 21%
noted 50% to 75% improvement, 29% noted 75%
to 90% improvement, and 23% noted more than
90% improvement. Eighteen percent of patients re-
quired an additional touch-up surgery or a revision
after myectomy operations. Thirty-eight percent of
patients required botulinum-A toxin after the full
myectomy operation. Considering that 50% of
myectomy patients had not had lower myectomy
surgery, it is likely that many of the myectomy pa-
tients requiring botulinum-A toxin were in this
group. It is also likely that results in the myectomy
group would be improved if all patients had un-
dergone lower myectomy.

The patient acceptance rate was 82% with full
myectomy surgery, which is less than the 88% im-
provement rate. This is presumably the result of the
negative side effects and complications of surgery
as well as the psychology of surgery and the ex-
tended recovery and healing time compared to
drugs or botulinum-A toxin. It usually requires
months for complete healing after a full myectomy.
Patients continue to improve in functional disabil-
ity as well as cosmesis for 6 months to 1 year after
full myectomy surgery.

The disability caused by blepharospasm and the
effect of treatment is an important consideration.
Of the 29% of patients who were no longer able to
work, 69% were able to return to work after myec-
tomy surgery, 61% after botulinum-A toxin ther-
apy, and 48% after drug therapy.

There are several negative side effects of myec-
tomy. They are predictable and occur to some de-
gree in all patients. The one causing the most concern
is lymphedema, which may be present for days,
months, or, rarely, even years in some patients.
Lymphedema is much worse when an upper and
lower myectomy is performed at the same setting
(Figs. 11 and 12). At present we do not perform
full upper and lower myectomy operations at the
same surgical setting. Should lower eyelid surgery
be required, we wait at least 6 months.

Another negative side effect of full myectomy is
supraorbital anesthesia or hypesthesia. It is nearly
impossible to remove adequately the corrugator and
procerus muscles without damage to the supraor-
bital nerve. Supraorbital anesthesia improves with
time in most patients.

FIG. 12. Same patient as in Figure 11, 6 months after full myec-
tomy surgery, with both upper and lower myectomy performed at
the same setting. Note good position of brows and upper eyelids
and acceptable scars. Note persistent lymphedema in eyelids
(especially the lower eyelids) and mild lower lid retraction. To
decrease these complications and negative side-effects, the
lower eyelids are now operated at least 6 months after the upper
eyelids.
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TABLE 2. Outline for the treatment of blepharospasm
Blepharospasm diagnosis
BEBRF plus education
|
[ I
Disability No difficulty
| (follow)
[ l
Lower face Eyelids
(drugs) (Botulinum A toxin)
|
I

Poor response
(Botulinum A toxin)

Poor response

Good response

=

Orbicularis

weakening

|
l | I

Eyelid Associated No deformities
apraxia deformities or apraxia
(M) (LM) (drugs)

I | l

Poor response Poor response

Poor response Poor response
(FM) (FM)

Poor response
(frontalis suspension) (drugs) (FM)

No orbicularis weakening Functional/cosmetic
(FM) deformities (LM)

Poor response
(drug or repeat
Botulinum A toxin)

LM = Limited Myectomy
FM = Full Myectomy

BEBRF, Benign Essential Blepharospasm Research Foundation; FM, full myectomy; LM, limited myectomy.

Decreased orbicularis function and closure is a
necessary negative side effect, but may result in
corneal exposure and increased dry eyes, necessi-
tating more lubricants. This is temporarily the case
in most patients. It is surprising that a permanent
increase in dry eyes and exposure does not always
occur with myectomy and botulinum-A toxin. The
eyelids may act as better ‘‘windshield wipers’’ or
resurfacing agents for the cornea after relieving the
spasms, and may open and close in a more physi-
ologic fashion after healing. The lacrimal pump is
weakened, which maintains more tears around the
eyes and may help dry eyes. Punctal occlusion is
very useful in those experiencing dry-eye bleph-
arospasm.

A predictable side effect is loss of volume and
wrinkles of the eyelid tissues. After complete heal-
ing, this is usually a positive benefit in comparison
with the preoperative state (Figs. 11 and 12). In
most cases, cosmesis is improved because of the
absence of wrinkles and excess tissues as well as
correction of drooping in the eyelids and brows.
The limited myectomy gives a more predictable
cosmetic improvement. However, it only provides
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adequate relief in patients who are also responding
to botulinum-A toxin.

The complications experienced in over 500
myectomy operations by one of the authors
(R.L.A)) include: infection, hematoma or hemor-
rhage, brow hair loss, skin loss requiring skin graft,
ptosis, upper lid retraction, lower lid retraction, tri-
chiasis, and canthal deformity. Fortunately, except
for some permanent cosmetic disfigurement, most
of these complications were minor or correctable
with additional surgery. There was no occurrence
of permanent visual loss, and despite the extensive
nature of a full myectomy operation in an older
patient population, there was no occurrence of
death or permanent disability from surgery.

It is obvious from this study and our experience
that many patients require all four forms of therapy
to obtain maximum relief. It is unfortunate that
some patients are forced by physicians into a single
treatment longer than it is providing adequate relief
because of a lack of expertise or information re-
garding other treatments. Although patients and
physicians would prefer not to have surgery, in
fact, myectomy provided a higher improvement
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rate than botulinum-A toxin, and should not be
considered a last resort. There are many patients
with lower facial involvement where drug therapy
may provide relief in addition to other treatments.
If a physician is not comfortable with drug therapy,
the patient should be referred to a neurologist who
is willing to try different drugs. Therapy must be
tailored to the patient’s needs. We recommend the
BEBRF and botulinum-A toxin as the first treat-
ment for patients with blepharospasm. If a patient
fails botulinum-A toxin therapy, then it is impor-
tant to differentiate whether the ‘“failure’’ is the
result of inadequate orbicularis weakening or as-
sociated problems and deformities. This can be
evaluated by having the patient return for evalua-
tion 2 or 3 weeks after injection when the botuli-
num-A toxin should be maximally effective. The
patient is instructed to squeeze the eyelids shut as
tight as possible, and the amount of orbicularis
function is evaluated by forcibly prying the eyelids
open. If near normal orbicularis force is generated,
then the botulinum-A toxin is ineffective, and a full
myectomy is recommended. If the eyelids can be
pried open easily, the botulinum-A toxin is provid-
ing relief of spasm, and the other associated con-
ditions must be evaluated and treated in addition to
a full myectomy. When several months are allowed
for the botulinum-A toxin to wear off completely,
many patients who feel they are botulinum-A toxin
““failures’” realize that botulinum-A toxin was
helping spasms to some degree. The baseline of
most patients’ blepharospasm worsens with time.
This works against any mode of therapy, as the
patient feels that the therapy is no longer working
as well, whereas in fact the disease has progressed.

Many patients with blepharospasm have cos-
metic and functional deformities of the eyelids,
such as brow ptosis, ptosis, dermatochalasis, can-
thal tendon laxity, and eyelid malpositions, which
can be as much of a functional problem as the
blepharospasm (Fig. 7). Years of forceful squeez-
ing result in these functional and cosmetic defor-
mities, and botulinum-A toxin may aggravate these
deformities. Such patients benefit from a limited
myectomy operation. The orbicularis muscle is re-
moved from an upper eyelid incision along with
the excess skin, and the levator aponeurosis is
tightened (Fig. 10). If brow elevation is required,
the available orbital orbicularis muscle is also re-
moved. Patients who respond to botulinum-A toxin
and undergo a ‘‘limited myectomy’’ for associated
deformities are the most satisfied group. The results

are almost as good as with cosmetic surgery, with
only weeks rather than months for complete heal-
ing. Although limited myectomy patients were not
evaluated in this questionnaire, we have found the
patient acceptance rate for limited myectomy to be
even higher than for cosmetic surgery. These pa-
tients have greater functional and cosmetic defor-
mities than most cosmetic patients, and are grateful
for the functional as well as cosmetic improvement.

Our present outline for the treatment of patients
with blepharospasm is shown in Table 2. All newly
diagnosed patients should be registered with the
BEBRF for education regarding their disease and
support. If blepharospasm is the main problem,
then botulinum-A toxin is the primary treatment. If
lower facial, neck, or body spasm is the main prob-
lem and eyelid spasm is a minor or secondary com-
ponent, then drugs should be tried first. If a patient
has both eyelid and lower facial components, then
botulinum-A toxin as well as drugs may be re-
quired. If a patient with blepharospasm is a non-
responder to botulinum-A toxin, then we
recommend the full myectomy operation. Many pa-
tients with blepharospasm who are botulinum-A
toxin nonresponders will require an upper as well
as lower myectomy, but at least 6 months between
operations is advised. Some patients who are con-
sidered botulinum-A toxin nonresponders may be
converted to botulinum-A toxin responders in their
lower eyelids after an upper full myectomy. If a
patient is a ‘‘failure’’ of botulinum-A toxin or is
obtaining inadequate relief, but the toxin is provid-
ing orbicularis weakening, then the patient usually
has associated functional and cosmetic deformities,
apraxia of lid opening, or both, and a limited myec-
tomy is recommended.

CONCLUSIONS

In summary, the information gathered from
studying the largest group of patients with bleph-
arospasm to date and the personal experience of
one of the authors (R.L.A.) has presented many im-
portant findings.

1. Blepharospasm remains a frequently missed di-
agnosis.

2. Blepharospasm is a localized dystonia fre-
quently associated with more extensive facial
or even generalized dystonias.

3. The specific cause and control center for bleph-
arospasm is unknown (probably the basal gan-
glia region), but the disease is multifactorial in
its origin and’ manifestation.
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4. A defective circuit theory of blepharospasm or-
igin and management rather than a defective
locus theory is presented.

5. Blepharospasm is a vicious cycle, with an af-
ferent limb, central control center, and efferent
limb, and therapy should be directed at all parts
of the cycle to obtain maximum relief.

6. Apraxia of lid opening is the most difficult dis-
order associated with blepharospasm to man-
age, and there is a high incidence in botulinum-A
toxin failure.

7. There are four useful treatments for blepharo-
spasm. The BEBRF has a 90% patient im-
provement rate and 96% patient acceptance
rate. All patients should be registered with this
support group. Botulinum-A toxin has become
the first line blepharospasm therapy, with an
86% patient improvement rate and 95% patient
acceptance rate. Full myectomy is the best sur-
gical treatment and most permanent form of
therapy, with an 88% patient improvement rate
and 82% patient acceptance rate. Drugs are sel-
dom a primary treatment for blepharospasm,
but are a primary form of therapy in lower fa-
cial squeezing, with a 43% improvement rate
and a 57% patient acceptance rate. All treat-
ments must be tailored to a patient’s needs, and
some patients require all four to obtain maxi-
mum relief.

8. Although blepharospasm at present is not cur-
able, it is treatable with well-proven therapies.
In incurable, variably progressive, stressful dis-
eases, many superstitions or even charlatan
treatments arise. Patients and physicians
should strive for new and better treatment mo-
dalities, but demand scientific testing to con-
firm safety and efficacy. Considering the
progressive, multifactorial, degenerative, and
dystonic nature of blepharospasm, it is unlikely
that a “‘cure’” will be found, but better preven-
tion and causes and treatments will be identi-
fied.

9. The full myectomy is a complete removal of
the protractors (squeezing muscles) around the
eyelids, and is the best surgical and most per-
manent treatment for patients with blepharo-
spasm who do not respond to botulinum-A
toxin. The limited myectomy is an excellent
adjunct to botulinum-A toxin and corrects the
functional and cosmetic deformities, which
may be as much of a problem as the bleph-
arospasm.
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10. Mattie Lou Koster and the BEBRF, which she

10.

11.

12.

13.
14.

15.

16.

17

20.

21.

22.

founded, have helped more patients than any
other organization.

REFERENCES

. Marsden CD. Blepharospasm: oromandibular dystonia

syndrome (Brueghel’s syndrome). A variant of adult-onset
torsion dystonia. J Neurol Neurosurg Psychiatry 1976;39:
1204-9.

. Talkow J. Klonische krampfe der angelinder: neurotomie

der supraorbitalnerven. Klin Montasbl Augenheilkd 1870;
8:129-45.

. Meige H. Les convulsion de la face une form clinique de

convulsion faciale, bilateral et mediane. Rev Neurol
(Paris) 1907;10:437-43.

. Jankovic JJ. Etiology and differential diagnosis of bleph-

arospasm and oromandibular dystonia. 4dv Neurol 1988;
49:103-16.

. Fumagalli A. La injesioni sottocutanee de alcool nella cure

de blepharospasmo e del’entropion spastico. Ann Ottal
1909;38:163.

. Gurdijian ES, Williams HW. The surgical treatment of in-

tractable blepharospasm. JAMA 1928;91:2053.

. Dvorak M, Nemec J. Beitrag zur neurochirurgischen ther-

apie der hartnackigen blepharospasmus. Ophthalmologica
1964;148:130.

. Reynolds DH, Smith JL, Walsh TJ. Differential section of

the facial nerve for blepharospasm. Transactions of the
American Academy of Ophthalmology and Otolaryngology
1967;71:656—64.

. Callahan A. Blepharospasm with resection of part of or-

bicularis nerve supply. Arch Ophthalmol 1963;70:508-11.
Callahan A. Surgical correction of intractable blepharo-
spasm: technical improvements. Am J Ophthalmol 1965;
60:788-91.

Frueh BR, Callahan A, Dortzbach RK, et al. The effects
of differential section of the VIIth nerve on patients with
intractable blepharospasm. Transactions of the American
Academy of Ophthalmology and Otolaryngology 1976;81:
OP595-0P602.

Weingarten CZ, Putterman AM. Management of patients
with essential blepharospasm. Eye, Ear, Nose Throat
1976;55:8-24.

Dortzbach RK. Complications in surgery of blepharo-
spasm. Am J Ophthalmol 1973:75:142—7.

Henderson JW. Essential blepharospasm. Trans Am
Ophthalmol Soc 1956;54:453-520.

Anderson RL. Periorbital blepharospasm surgery. In: Ja-
kobiec FA, Sigelman J, eds. Advanced techniques in oc-
ular surgery. Philadelphia: WB Saunders, 1984:572—88.
Gillum WN, Anderson RL. Blepharospasm surgery: ana-
tomic approach. Arch Ophthalmol 1981;99:1056-62.
Anderson RL. Myectomy for blepharospasm and hemifacial
spasm. In: Bosniak SG, Smith BC, eds. Advances in oph-
thalmic plastic and reconstructive surgery—Dblepharospasm.
Vol. 4. New York: Pergamon Press, 1985:313-32.

. Patrinely JR, Anderson RL. Essential blepharospasm: a re-

view. Geriatric Ophthalmology 1986;2:27-33.

. Anderson RL. Myectomy for blepharospasm. In: May M,

ed. The facial nerve. New York: Theime, 1986:535-45.
Anderson RL, Patrinely JR. Surgical management of
blepharospasm. Adv Neurol 1988;49:501-20.

Jordan DR, Patrinely JR, Anderson RL, et al. Essential
blepharospasm and related dystonias. Surv Ophthalmol
1989;34:123-32.

McCord CD, Coles WH, Shore JW, et al. Treatment of
essential blepharospasm. I. Comparison of facial nerve




23.

25:

26.

27:

28.

29.

30.

31.

32.

33.

34.

3s.

36.

BLEPHAROSPASM: PAST, PRESENT, AND FUTURE

avulsion and eyebrow-eyelid muscle stripping procedure.
Arch Ophthalmol 1984;102:266—8.

Bates AK, Halliday BL, Bailey CS, et al. Surgical man-
agement of essential blepharospasm. Br J Ophthalmol
1991,75:487-90.

. Frueh BR, Musch DC, Bersani TA. Effects of eyelid pro-

tractor excision for the treatment of benign essential bleph-
arospasm. Am J Ophthalmol 1992;113:681—-6.

Patel BCK, Anderson RL. Diagnosis and management of
essential blepharospasm. Ophthalmic Practice 1993;11:
293-302.

Patel BCK, Anderson RL. Blepharospasm and related fa-
cial movement disorders. Current Opinion in Ophthal-
mology 1995;5:86-99.

Scott AB. Botulinum toxin injection of eye muscles to
correct strabismus. Trans Am Ophthalmol Soc 1981;79:
734-70.

Scott AB, Kennedy RA, Stubbs HA. Botulinum-A toxin
injection as a treatment for blepharospasm. 4rch Ophthal-
mol 1985;103:347-50.

Jankovic JJ, Patel SC. Blepharospasm associated with
brainstem lesions. Neurology 1983;33:1237-40.
Aramideh M, Bour LJ, Koelman JH, et al. Abnormal eye
movements in blepharospasm and involuntary levator pal-
pebrae inhibition. Brain 1994;117:1457-74.

Hotson JR, Boman DR, Memory-contingent saccades and
the substantia nigra postulate for essential blepharospasm.
Brain 1991;114:295-307.

Jankovic JJ. Clinical features, differential diagnosis and
pathogenesis of blepharospasm and cranial-cervical dys-
tonia. In: Bosniak SL, Smith BC, eds). Advances in oph-
thalmic plastic and reconstructive surgery—blepharospasm.
Vol. 4. New York: Pergamon Press, 1985:67—82.

Creel DJ, Holds JB, Anderson RL. Auditory brain-stem
responses in blepharospasm. Electroencephalogr Clin
Neurophysiol 1993;86:138-40.

Persing JA, Muir A, Becker DG, et al. Blepharospasm-
oromandibular dystonia associated with a left cerebello-
pontine angle meningioma. J Emerg Med 1990;8:571—4.
Jankovic J, Nutt JG. Blepharospasm and cranial-cervical
dystonia (Meige’s syndrome): familial occurrence. In: Jan-
kovic J, Tolosa E, eds. Advances in neurology: facial dys-
kinesias. Vol. 49. New York:Raven Press, 1988:117-23.
Waddy HM, Fletcher NA, Harding AE, et al. A genetic
study of idiopathic focal dystonias. Ann Newrol 1991;29:
320-4.

37.

38.

39.

40.

4].
42.

43.

45.

46.

47.

48.

49.

50.

51.

52

317

Defazio G, Livrea P, Guanti G, et al. Genetic contribution
to idiopathic adult-onset blepharospasm and cranial-cer-
vical dystonia. Eur Neurol 1993;33:345-50.

Micheli S, Fernandez-Pardal M, Quesada P, et al. Variable
onset of adult inherited focal dystonia: a problem for ge-
netic studies. Mov Disord 1994;9:64-8.

Aramideh M, Ongerboer de Visser BW, Devriese PP, et
al. Electromyographic features of levator palpebrae super-
ioris and orbicularis oculi muscles in blepharospasm.
Brain 1994;117:27-38.

Aramideh M, Ongerboer de Visser BW, Koelman JH, et
al. Clinical and electromyographic features of levator pal-
pebrae superioris muscle dysfunction in involuntary eyelid
closure. Mov Disord 1994;9:395-402.

Elston JS. A new variant of blepharospasm. J Neurol New-
rosurg Psychiatry 1992;55:369-71.

Goldstein JE, Cogan DG. Apraxia of lid opening. Arch
Ophthalmol 1965;73:155-9.

Lepore FE, Devoisin RC. ‘Apraxia’ of eyelid opening: an
involuntary levator inhibition. Neurology 1985;35:423—7.

- Jordan DR, Anderson RL, Digre KB. Apraxia of lid open-

ing in blepharospasm. Ophthalmic Surgery 1990;21:
331-4.

Alderson K, Nebeker J, Holds JB, et al. Histologic features
of human orbicularis oculi treated with botulinum A toxin.
Arch Ophthalmol 1991;109:393-5.

Holds JB, Alderson K, Fogg SG, et al. Motor nerve
sprouting in human orbicularis muscle after botulinum A
injection. Invest Ophthalmol Vis Sci 1990;31:964—7.
Alderson K, Holds JB, Anderson RL. Botulinum-induced
alteration of nerve-muscle interactions in the human or-
bicularis oculi following treatment for blepharospasm.
Neurology 1991;41;1800-5.

Siatkowski RM, Tyutyunikov A, Biglan AW, et al. Serum
antibody production to botulinum-A toxin. Ophthalmology
1993:100:1861-6.

Borodic G, Pearce LB, Johnson E. Antibodies to botuli-
num toxin [Letter]. Ophthalmology 1994:101:1158.
Gausas RE, Lemke BN, Sherman DD, et al. Oculinum
injection-resistant blepharospasm in young patients.
Ophthal Plast Reconstr Surg 1994;10:193-4.
Wirtschafter JD. Clinical doxorubicin chemomyectomy:
an experimental treatment for benign essential blepharo-
spasm and hemifacial spasm. Ophthalmology 1991;98:
357-66.

Bishop J. Odd disorder causes involuntary closure of both
eyelids. The Wall Street Journal January 13, 1982:1.

Ophthalmic Plast Reconstr Surg, Vol. 14, No. 5, 1998



