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This article is the authors’ account of the
evolution of botulinum toxin type A as a med-
ical tool and how this experience led to their
surgical techniques for the treatment of mi-
graine headaches. They begin with a chrono-
logical account of how botulinum toxin A was
used medically, and I will address that by re-
viewing the published record. Injections of di-
lute botulinum toxin A were used to weaken
muscle action before 1973, when Scott, Rosen-
baum, and Collins1 reported the effectiveness
of this toxin to correct extraocular muscle im-
balance. Chemodenervation rapidly became
an alternative to strabismus surgery.2–4 This ap-
plication of botulinum toxin A injection soon
was followed by its use for the treatment of
tremors,5 blepharospasm,6,7 and other forms of
head/neck spasm,8,9 including torticollis.10

Clark and Berris11 reported treatment of facial
asymmetry caused by facial nerve paralysis in
1989. In 1992, a husband/wife ophthalmolo-
gist/dermatologist team published the first de-
scription of botulinum toxin A use for cosmetic
treatment (ablation of glabellar frown lines) in
18 patients.12–14 In 1994, Guyuron and Hud-
dleston15 reported successful treatment of fa-
cial muscle asymmetry with injected botulinum
toxin A, and they also treated hyperactivity of
muscles in the glabellar area, noting the ben-
eficial effect on the overlying skin lines.

Beginning in the early 1990s, there began to
emerge a growing body of medical literature
reporting headache relief with botulinum
toxin A injections. Most of the earlier arti-
cles16–19 described pericranial muscle (tempo-
ralis, frontalis, glabellar muscle complex, pro-
cerus, occipitalis, and often even the trapezius
muscle) function modification using botuli-
num toxin A injections into these muscles for
relief of tension-type headaches. While the In-
ternational Headache Society criteria for diag-

nosing tension-type headache are quite differ-
ent from the symptom criteria for diagnosing
migraine headache, it is believed by some au-
thors20,21 that tension-type headache and mi-
graine headache are conditions along a contin-
uum of severity. In 1998, one article22 reported
relief of migraine headache following the in-
jection of botulinum toxin A into the pericra-
nial muscles.

While there were no reports of successful
migraine headache treatment from injecting
the toxin into only the corrugator supercilii
muscle, the senior author and his co-authors
postulated that ablation of corrugator superci-
lii muscle function was the most likely basis for
the benefit of these injections on migraine
headaches.23 In 2000, they did a retrospective
study of 314 of their patients who had under-
gone surgical removal of the corrugator super-
cilii muscles. Of those patients in the group
with a preoperative history of migraine head-
aches, they reported that a remarkable 79.5
percent had elimination or improvement of
their migraine headaches immediately after
the operation. In 2002, Guyuron, Tucker, and
Davis24 published a prospective, though uncon-
trolled, study of 22 patients treated with resec-
tion of the corrugator supercilii muscles in
each case and transection of the zygomatico-
temporal branches of the trigeminal nerve in
some cases. They reported that another re-
markable 95.5 percent of these patients expe-
rienced some degree of improvement in their
headache frequency and/or intensity.

How corrugator supercilii muscle modifica-
tion by resection or injection with botulinum
toxin A produces migraine headache relief re-
mains an unanswered question. The working
premise is that the peripheral branches of the
trigeminal nerve may act as trigger points that
can start a stimulus cascade leading to a central
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or brain-level malfunction. If that is the mech-
anism, decompression of these nerve branches
by modifying the surrounding muscle mass
might alter a neurosensory pathway in which
peripheral trigeminal nerve irritation from
muscle action is the stimulus for a migraine
headache. The authors postulate that these pe-
ripheral trigeminal nerve branches could be
the supratrochlear, supraorbital, zygomatico-
temporal, or intranasal branches of the trigem-
inal nerve. There are good data in the neurol-
ogy literature to support that trigeminal
sensory fibers participate in the pathogenesis
of migraine headaches by causing vasodilation
of the vessels of the brain and dura.25

The authors further postulate that the
greater occipital nerve, a branch of the second
cervical nerve whose nucleus of origin is lo-
cated in the spinal cord, could also play a role
in stimulating migraine headaches. That po-
tential mechanism is much less clear, and it is
not based on any concepts of the mechanism
of migraine headache production, to my
knowledge.

Regardless of the mechanism, this observed
95.5 percent beneficial effect from the surgical
treatment of migraine headaches is unprece-
dented. It appears that these surgical tech-
niques successfully treat a chronically debilitat-
ing condition for which no prior form of
treatment has enjoyed more than limited suc-
cess. Of course, it will be important for other
surgeons to confirm the authors’ experience
from their own practices. Ironically, this may
be done best with a retrospective rather than a
prospective study, because of the recognized
placebo effect26–28 produced by patients’ ex-
pectations of headache relief. Because the pla-
cebo effect is known to be very powerful, it is
far more impressive if a patient experiences
unexpected headache relief. A prospective
controlled study would be difficult to accom-
plish, because sham surgery done in the con-
trol group would be problematic.

Within my surgical practice, I retrospectively
examined a group of 29 patients who had a
preoperative diagnosis of migraine headaches
based on International Headache Society cri-
teria and who had undergone corrugator mus-
cle resection more than 1 year earlier. When
questioned, 24 patients (82.8 percent) re-
ported no change in their headache pattern or
intensity, four patients (13.8 percent) thought
that their headaches were less severe, and one
patient (3.4 percent) said that she no longer

experienced migraine headaches. There was
no reason to expect that the placebo effect was
playing a role in these cases. These numbers
pale in comparison to those reported by the
authors, but the surgical treatment performed
on these patients is a reasonable explanation
for their change in symptoms. There was no
attempt made to transect the zygomaticotem-
poral nerve branches, as the authors did in
some of their cases.

The authors must be commended for actively
pursuing this treatment avenue on behalf of the
reported 28 million Americans who suffer from
migraine headaches. They should be encour-
aged to continue exploration of the possibilities
for surgical migraine headache management.
The long-term, careful follow-up of the patients
treated with this surgical approach by the authors
and others to confirm a long-term benefit will be
essential before the medical community will fully
embrace this concept.
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