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Migraine headaches can be physically and 
socially disabling for patients and impose 
a sizable financial burden for patients 

and society.1 Many patients respond to preventive 
or abortive medications or botulinum toxin type 
A injection. However, patients not responding to 
these treatments, who observe less effectiveness 

over time, or who are unable to tolerate their 
side effects may be candidates for surgical inter-
vention. Our team has developed surgical inter-
ventions to treat four primary migraine trigger 
sites: site I surgery for frontal-triggered migraine 
headaches, site II surgery for temporal-triggered 
migraine headaches, site III surgery for septona-
sal-triggered migraine headaches, and site IV sur-
gery for occipital-triggered migraine headaches. 
In addition, we have discovered several less com-
mon trigger sites and developed surgical measure 
for deactivating these trigger sites. This article is 
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Background: This study reports details of the technique and assesses efficacy 
of surgical deactivation of frontal migraine headaches. In addition, this study 
examines the effect of surgical deactivation of frontal migraine headaches on 
migraine triggers and associated symptoms besides the pain.
Methods: Charts of 270 patients undergoing surgery performed by a single 
surgeon for frontal migraine headaches, who were followed for at least 1 year, 
were analyzed. Median regression adjusted for age, sex, and follow-up time was 
used to determine postoperative reduction in frontal-specific Migraine Head-
ache Index, which is the product of duration, frequency, and severity. Reduc-
tion in migraine-days, which is the product of duration and frequency, was also 
measured. The association between individual symptom or trigger resolution 
and frontal-specific Migraine Headache Index reduction was studied by logistic 
regression. Details of the surgical treatment are discussed and complication 
rates are reported.
Results: Eighty-six percent of patients reported a successful operation  
(≥50 percent improvement of frontal-specific Migraine Headache Index) at 
least 12 months after surgery (mean follow-up, 3 years). Eighty-four percent of 
patients had a successful operation as measured by migraine-days. Fifty-seven 
percent of patients reported complete elimination of frontal migraine head-
aches. Symptoms resolving with successful site I surgery beyond the headaches 
include visual aura and blurred or double vision (p < 0.05). Triggers resolving 
with successful site I surgery include fatigue, weather change, and missed meals 
(p < 0.05).
Conclusions: Surgical deactivation of frontal migraine headaches provides 
long-lasting migraine relief. Successful site I surgery is associated with changes 
in specific symptoms and triggers. This information can assist in trigger avoid-
ance and contribute to constellations used for frontal migraine headache trig-
ger-site identification. (Plast. Reconstr. Surg. 138: 681, 2016.)
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a corollary to our previously published in-depth 
review of site II surgery.2

Frontal migraine headaches could be trig-
gered by irritation of the supraorbital and supra-
trochlear nerves by muscular, bony, fascial, or 
vascular structures. On continual compression 
of these nerves or their branches or irritation of 
the nerve by the pulsatile pressure from the ves-
sels, neurokinins and substance P are released, 
travel along the nerve, and produce local-
ized meningitis that the patient perceives as a 
migraine.3

Cadaveric studies have described the course 
of the supraorbital and supratrochlear nerves 
and elucidated potential compression points. 
The supraorbital nerve, the lateralmost terminal 
branch of the frontal branch of the ophthalmic 
nerve, emerges from the cranium most commonly 
through a notch but occasionally through a bony 
foramen or combination of notch and foramen.4–10 
Fallucco et al. have devised a classification system 
for fascial band morphology at the supraorbital 
notch.10 The supraorbital nerve continues cepha-
lad, with superficial or deep branches interacting 
with the corrugator in 78 percent of heads. Janis et 
al. published a two-part anatomical study describ-
ing the corrugator supercilii muscle’s extent and 
a classification system for deep and superficial 
supraorbital nerve branching patterns relative to 
the muscle.11,12

The supratrochlear nerve is the medialmost 
branch of the frontal branch of the ophthalmic 
nerve. The nerve tends to split into two branches 
within the retro-orbicularis oculi fat. The supra-
trochlear nerve branches run between the troch-
lea and supraorbital foramen, exiting through 
the frontal notch. The supratrochlear nerve con-
tinues caudal, with branches interacting with the 
corrugator in 84 percent of cases. Janis et al. have 
devised a classification system for supratrochlear 
nerve branching patterns.13

Migraine headaches in our patients are always 
diagnosed by a board-certified neurologist. We 
determine the anatomical trigger site by numer-
ous methods, including having the patient point 
to the migraine starting point, constellation of 
symptoms, serial botulinum toxin type A injec-
tion, nerve blocks, computed tomographic scan, 
and Doppler signals.14 Constellations of symp-
toms have been shown to be as effective as serial 
botulinum toxin type A injection for diagnosis of 
correct migraine trigger site. We now use ultra-
sound Doppler imaging to confirm the presence 
of an artery in the most painful or tender site 
for both supratrochlear and supraorbital nerves. 

However, the specific symptoms and triggers 
have not been individually evaluated for site-spe-
cific associations.15 Frontal migraine headaches 
are thought to be characterized by episodes 
of imploding pain and tenderness close to the 
supraorbital notch, corrugator hypertrophy sig-
nified by the presence of deep frown lines, eye-
lid ptosis, and improvement of pain with warm 
or cold compress applied to the lower forehead. 
Some patients can abort the pain temporarily by 
manually compressing the neurovascular bundles 
in very early stages of the migraine cascade. The 
single most important piece of information in 
detecting the trigger sites is the location of pain 
onset. The headache that starts from another site 
and travels to the frontal area is often the result 
of secondary inflammation of the supraorbital 
and supratrochlear nerves.

Our research team has performed retrospec-
tive,3 prospective,16,17 and placebo-controlled18 stud-
ies that support the role of surgery in treatment of 
migraine headaches. Other research groups have 
replicated these results.19–23 We have also shown that 
the endoscopic (versus transpalpebral) approach 
to site I surgery may achieve slightly better out-
comes.24 This retrospective study examines the 
impact of site I surgery on frontal migraine head-
ache frequency, duration, and severity and reviews 
the technical surgical details. This is the first study 
to associate specific triggers and symptoms with 
frontal migraine headaches and is the largest study 
to analyze specifically site I surgery outcomes.

PATIENTS AND METHODS
Institutional review board approval was 

obtained for this retrospective review of pro-
spectively recorded data. A detailed history and 
a board-certified neurologist consultation were 
obtained to diagnose migraine headaches. The 
frontal trigger site was identified by either constel-
lation of symptoms or systematic injection of botu-
linum toxin type A. Patients who proceeded with 
surgery for frontal migraine headaches performed 
by a single surgeon (B.G.), and had completed a 
preoperative Migraine Headache Questionnaire 
and a postoperative Migraine Headache Ques-
tionnaire greater than or equal to 12 months after 
surgery, were included.

Preoperative Procedure
Patients completed a Migraine Headache 

Questionnaire before surgery to assess migraine 
headache frequency (number of migraine head-
aches per month), duration (in days), severity 
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(scale of 1 to 10, with 10 being most severe), and 
anatomical location of pain (yes/no report of 
migraine headaches originating from right or 
left frontal, temporal, septonasal, and occipi-
tal regions). A preoperative Migraine Headache 
Index was calculated by multiplying the duration, 
frequency, and severity. Migraine-days, account-
ing for frequency and duration of each episode, 
was also recorded. Preoperative frontal-specific 
Migraine Headache Index was assumed to equal 
the overall Migraine Headache Index in the pres-
ence of diagnosed frontal migraine headaches. 
In addition, the questionnaire asked patients to 
select from 16 symptoms and 13 triggers they may 
have observed in the month before the final pre-
operative visit.

Surgical Technique
Corrugator resection was performed by means 

of either transpalpebral or endoscopic approach, 
depending on whether it was being performed 
with or without the surgery on site II. For those 
who underwent site I surgery without site II sur-
gery, the operation on site I was performed 
through the transpalpebral approach. The details 
of the senior author’s (B.G.) surgical technique 
have been described previously.24

Transpalpebral Nerve Decompression 
The incision was marked in the supratarsal 

crease involving up to two-thirds of the medial limit 
of the caudal portion of the conventional upper 

blepharoplasty incision (Fig. 1). The upper eyelid, 
glabellar area, and lower forehead were infiltrated 
with 1% lidocaine containing 1:100,000 epineph-
rine and 0.5% ropivacaine hydrochloride. After 
making the incision, a skin–orbicularis oculi mus-
cle flap was raised above the level of the septum in 
a cephalic direction. The dissection was continued 
to the supraorbital rim. The depressor supercilii 
muscle was exposed and resected as completely as 
possible, protecting the supraorbital nerve. This 
allowed exposure of the corrugator supercilii mus-
cle, which is darker and more friable compared 
with the depressor supercilii muscle. Excision of 
the corrugator supercilii muscle was then achieved 
as thoroughly as possible with electrocautery, and 
lateral fibers of the procerus muscle encasing the 
supratrochlear nerve were also removed. Fat was 
then harvested either from the medial fat pad of 
the upper lid or from an area deep to the deep 
temporal fascia above the zygomatic arch, if endo-
scopic decompression or avulsion of the zygomati-
cotemporal branch of the trigeminal nerve was 
performed concomitantly, and placed to fill the 
depression resultant from resection of the corruga-
tor supercilii muscle and to cushion the nerves.25–27 
For patients who did not have an excessive medial 
fat pad in the upper eyelid and were undergoing 
isolated transpalpebral approach, fat was aspirated 
from the abdomen and spun for 3 minutes, and 
1 cc was injected in multiple planes in each side 
to replace the removed muscle volume. Additional 
procedures included removal of the vessels accom-
panying the nerves, foraminotomy when a fora-
men was present and, more recently, release of the 
fibrous bands across the supraorbital notch when 
a notch was present and nerves appeared com-
pressed by the tight bands.

Endoscopic Nerve Decompression 
A midline incision or two paramedian incisions 

were marked 1.5 cm long approximately 3.5 cm 
apart in the frontal area in addition to one or two 
similar incisions in the temple if decompression of 
the temple trigger site was also indicated (Fig. 2). 
The hair-bearing forehead scalp was infiltrated with 
0.5% lidocaine mixed with 1:200,000 epinephrine, 
and the rest of the forehead was infiltrated with a 
mix of 0.5% ropivacaine hydrochloride and 1% 
lidocaine with 1:100,000 epinephrine. If this was 
performed together with site II surgery for tempo-
ral migraine headaches, five or six 1.5-cm incisions 
were made for access to the glabellar muscle group 
and the zygomaticotemporal branch of the trigemi-
nal nerve. Site II surgery was performed first, and 
fat was harvested from beneath the deep temporal 

Fig. 1. Transpalpebral approach to site I surgery. STV, supra-
trochlear vein; STA, supratrochlear artery; STN, supratrochlear 
nerve; SOV, supraorbital vein; SOA, supraorbital artery; and SON, 
supraorbital nerve. (Adapted from with permission from Liu MT, 
Chim H, Guyuron B. Outcome comparison of endoscopic and 
transpalpebral decompression for treatment of frontal migraine 
headaches. Plast Reconstr Surg. 2012;129:1113–1119.)
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fascia above the zygomatic arch medially.28 To 
remove the muscles, the incisions were made and 
the endoscopic access devices were placed in posi-
tion. The dissection was carried caudally and medi-
ally in a subperiosteal plane to expose the glabellar 
muscle group. The corrugator supercilii muscle 
and depressor supercilii muscles were resected as 
completely as possible, with removal of the lateral 
fibers of the procerus muscle under direct endo-
scopic visualization and with care taken to preserve 
the supraorbital and supratrochlear nerves.25 Addi-
tional surgical maneuvers at the frontal trigger 
site included percutaneous foraminotomy using 
a 2-mm osteotome with clear and precise endo-
scopic visualization of the foramen endoscopically 
whenever there was a foramen rather than a notch, 

and cauterization of the vessels accompanying the 
nerves. Finally, an accessory supraorbital nerve was 
transected whenever it was identified to exit from 
a separate foramen in which the unroofing of the 
related tunnel was deemed unsafe.

Postoperative Procedure
Patients completed a Migraine Headache Ques-

tionnaire every 3 months, and at greater than or equal 
to 12 months after surgery, postoperative Migraine 
Headache Index and migraine-days were calcu-
lated. Frontal-specific Migraine Headache Index was 
assumed to equal overall Migraine Headache Index 
if frontal migraine headaches persisted postopera-
tively. Elimination of frontal migraine headaches was 
defined as zero reported frontal migraine headaches 
in the frontal region. A successful site I operation was 
defined as frontal-specific Migraine Headache Index 
reduction of at least 50 percent during the 12-month 
follow-up. Patients also reported symptoms and trig-
gers they experienced in the month before each fol-
low-up visit. Complications of surgery were recorded 
from review of postoperative visit notes dictated by 
the senior author and postoperative questionnaires. 
Complications were stratified by endoscopic versus 
transpalpebral approach.

Statistical Analysis
Exploratory and descriptive statistics were used 

in summarizing demographic and clinically relevant 
(e.g., frontal-specific Migraine Headache Index 
reduction) variables. Reduction in frontal migraine 
headache duration, frequency, and severity were 
tested using basic tests (e.g., chi-square test), with 
the level of significance at 0.05. For skewed response 
variables, median regressions adjusted for age, sex, 
and follow-up time were used to determine postop-
erative reduction in frontal-specific Migraine Head-
ache Index. The association between individual 
symptoms or trigger resolutions and frontal-specific 
Migraine Headache Index reduction were studied 
by logistic regressions. Odds ratio estimates and their  
95 percent confidence intervals were reported. All 
analyses were performed using Stata 11.0 software 
(StataCorp, College Station, Texas).29

RESULTS

Overall Surgery Outcome
Two hundred seventy patients (242 female 

and 28 male patients) with a median age of  
45 years (range, 20 to 70 years) were included for 
analysis in this study after exclusion of 136 patients 
who were not followed for at least 1 year. Follow-
up ranged from 12 to 120 months, with a mean 

Fig. 2. Endoscopic approach to site I surgery. (Above) Endo-
scopic ports are placed in the hair-bearing region of the fore-
head. (Below) Supraorbital and supratrochlear nerves are freed 
from compression. STA, supratrochlear artery; STN, supratroch-
lear nerve; SOA, supraorbital artery; and SON, supraorbital 
nerve. (Adapted with permission from Liu MT, Chim H, Guyuron 
B. Outcome comparison of endoscopic and transpalpebral 
decompression for treatment of frontal migraine headaches. 
Plast Reconstr Surg. 2012;129:1113–1119.)
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follow-up of 3.33 ± 1.85 years. Seventy-six percent 
of patients received botulinum toxin injection as 
part of the diagnostic workup, with the rest diag-
nosed by constellation of symptoms alone or a 
nerve block.

Eighty-six percent of patients experienced 
greater than or equal to 50 percent frontal-spe-
cific Migraine Headache Index reduction, includ-
ing 57 percent experiencing frontal migraine 
headache elimination. Eighty-four percent of the 
patients observed at least 50 percent reduction in 
migraine-days. Frontal migraine headache dura-
tion (mean, 62 percent reduction), frequency 
(mean, 69 percent reduction), and severity 
(mean, 65 percent reduction) were each signifi-
cantly decreased postoperatively (p < 0.0001). 
Age, sex, use of botulinum toxin for diagnosis, 
and follow-up time had no impact on surgical effi-
cacy (p > 0.05).

Thirty-four patients (12.6 percent) underwent 
site I surgery only, 215 (79.6 percent) underwent 
concomitant site II surgery, 168 (62.2 percent) 
underwent site III surgery, 125 (46.3 percent) 
underwent site IV surgery, and two (0.7 percent) 
underwent site V (auriculotemporal nerve decom-
pression) surgery. Among the 34 patients who 
had site I surgery without concomitant surgery,  
30 (88 percent) had successful surgery, including 
20 (59 percent) with complete elimination. Botu-
linum toxin type A was used in 28 of these patients 
(82 percent) for diagnosis.

Symptoms and Triggers
Symptoms with resolution significantly asso-

ciated with decrease in frontal-specific Migraine 
Headache Index include visual aura and blurred/
double vision (p < 0.05). Odds ratios and 95 per-
cent confidence intervals for symptoms are listed 
in Table 1. Odds ratio describes the likelihood 
of symptom resolution in patients who benefited 
compared to those who did not benefit from 
surgery.

Triggers with resolution significantly associ-
ated with decrease in frontal-specific Migraine 
Headache Index include fatigue, weather change, 
and missed meals (p < 0.05). Odds ratios and  
95 percent confidence intervals for triggers are 
listed in Table 2.

Complications
Complications data were available for 223 of 

270 patients and are listed in Table 3. The most 
common complications were numbness (34.5 
percent) and itching (14.8 percent). Eyelid 

ptosis was seen in 5.8 percent of cases. No major 
complications were recorded. No analysis could 
be performed to compare endoscopic versus 
transpalpebral approaches because of inadequate 
sample sizes.

DISCUSSION
These results provide strong support for the 

efficacy of surgery to reduce frontal migraine 
headaches frequency, duration, and severity. 
Eighty-six percent of patients experienced signifi-
cant benefit from surgery. Furthermore, a mean 
3-year follow-up supports surgery’s lasting effect.

Despite high rates of success, inability to elim-
inate frontal migraine headaches in all patients 
suggests room for improving patient selection 
and surgical technique. Our team has separately 
shown that positive response to botulinum toxin 
A is predictive of a successful operation, and pre-
operative narcotics were associated with poor 
outcomes.30,31 However, neither the demographic 
data (age, sex) nor the diagnostic data (botuli-
num toxin A use) here suggest who may benefit 
most from site I surgery.

Controversy has existed in the literature 
regarding the extent of corrugator that is resect-
able by transpalpebral compared to endoscopic 
approaches.24,32–34 Previous publication by our 
research team supports the endoscopic over the 
transpalpebral approach for site I surgery when 
possible.24 We use an endoscopic approach when 
performing concomitant site I and site II sur-
gery and rely on the transpalpebral approach in 
patients with forehead lengths greater than 8 cm 
or if the patient has a significantly protruded fore-
head, which makes reaching the muscles very dif-
ficult if not impossible. Over years of performing 
site I surgery and improving the extent of corru-
gator resection, we have been able to more con-
sistently decompress accessory supraorbital nerve 
branches laterally and the supratrochlear nerve 
medially.

Some nonresponders may suffer from a “dou-
ble-crush” phenomenon, with compression by 
glabellar muscles and bony or fascial structures. 
All patients with the supraorbital nerve passing 
through a supraorbital foramen that is detected 
undergo supraorbital foraminotomy. We have 
recently discovered that computed tomographic 
scan of the paranasal sinuses can reveal the pres-
ence or absence of a supraorbital foramen and 
guide dissection. Visualization of a foramen 
through the transpalpebral approach requires 
extra dissection, and visualization of a foramen 
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through the endoscopic approach on a patient 
who has a prominent frontal bar or frontal boss-
ing can be difficult. Only patients with tight fas-
cial bands traveling within a supraorbital notch 
are subject to fasciotomy. Releasing the facial 

bands or performing foraminotomy may improve 
outcomes.35

Previous publication by our research team sug-
gests no difference in surgical outcomes between 
patients diagnosed with a constellation of symp-
toms alone compared to serial botulinum toxin 
type A injection. This is the first study to iden-
tify symptoms and triggers associated with frontal 
migraine headaches. Understanding that fron-
tal migraine headaches may be associated with 
symptoms of visual aura and blurred and double 
vision and triggers of fatigue, weather change, 
and missed meals may facilitate anatomical trig-
ger site localization. However, weather change as 
a trigger is not specific to this site and is a com-
mon trigger in most sites. In addition, patients 
with frontal migraine headaches who cannot 
explicitly identify triggers or who are not surgical 
candidates may be counseled in a more targeted 
manner. We are currently collecting symptom 
and trigger data for each of the other anatomi-
cal trigger sites to assess sensitivity and specific-
ity of these symptoms and triggers. Although this 
study cannot provide a pathophysiologic explana-
tion, we find it interesting that frontal migraine 
headaches are associated with visual symptoms. 
In addition, we decide to have patients report 
symptoms and triggers for the month preced-
ing the visit, given that other migraine measures, 
including migraine frequency, are reported over 
a 1-month duration.

Loss to follow-up was a limitation. Many 
patients traveled from out of state and out of 
country for treatment, which makes long-term 
contact difficult. We do send questionnaires to 
out-of-town patients; however, our response rate is 
inconsistent. In addition, the number of patients 
with multiple anatomical decompression sites 
may be a limitation, and deducing preoperative 
and postoperative frontal-specific Migraine Head-
ache Index from overall Migraine Headache 
Index was a limitation. We made the assumption 
that a patient reporting migraines in two or more 
sites either preoperatively or postoperatively had 

Table 1. Symptom Association with Frontal-Specific 
Migraine Headache Index Reduction

Symptom
No. of 

Patients OR p 95% CI

Visual aura 77 7.24 0.024* 1.29–40.59
Blurred/double 

vision 93 2.54 0.031* 1.09–5.94
Eyelid ptosis 47 3.91 0.069 0.90–17.00
Bothered by light 

and noise 206 1.56 0.116 0.90–2.72
Speech difficulty 48 2.35 0.210 0.62–8.98
Running nose 75 0.83 0.372 0.55–1.25
Nausea 190 1.12 0.469 0.82–1.53
Numbness/tingling 48 1.15 0.469 0.78–1.70
Difficulty concentrat-

ing 187 1.08 0.608 0.80–1.46
Loss of consciousness 13 1.63 0.703 0.13–20.21
Eyelid puffy 70 0.91 0.730 0.52–1.58
Feeling lightheaded 90 0.95 0.750 0.68–1.32
Vomiting 122 1.03 0.867 0.75–1.40
Vision loss 21 1.17 0.869 0.17–7.93
Diarrhea 48 0.96 0.889 0.59–1.57
Limb weakness 26 1.16 0.889 0.14–9.30
*Statistically significant (p < 0.05).

Table 2. Trigger Association with Site Frontal-
Specific Migraine Headache Index Reduction

Trigger
No. of 

Patients OR p 95% CI

Fatigue 108 21.79 0.002* 2.97–159.75
Weather change 135 8.27 0.013* 1.56–43.81
Missed meals 104 4.98 0.036* 1.11–22.3
Letdown after stress 75 6.99 0.053 0.97–50.31
Air travel 56 14.26 0.099 6.06–335.59
Coughing, straining, 

bending over 66 1.93 0.118 0.85–4.39
Bright sunshine 139 1.63 0.140 0.85–3.12
Certain foods 110 1.89 0.205 0.71–5.07
Heavy lifting 33 2.08 0.208 0.66–6.51
Stress (worry, anger) 146 0.81 0.280 0.55–1.19
Loud noise 117 1.29 0.365 0.75–2.21
Sexual activity 12 1.06 0.916 0.35–3.19
Certain smells or 

perfume 126 0.995 0.976 0.72–1.37
*Statistically significant (p < 0.05).

Table 3. Adverse Events following Site I Surgery*

No.
Numbness 

(%)
Itching  

(%)

Hypersen
sitivity  

(%)

Hyposen
sitivity  

(%)

Eyelid  
Ptosis  
(%)

Hair  
Thinning 

(%)

Dry/ 
Irritated 
Eye (%)

Scar 
Deformity 

(%)
Strabismus 

(%)

Endoscopic 167 59 (35.3) 28 (16.8) 16 (9.6) 12 (7.2) 11 (6.6) 6 (3.6) 2 (1.2) 2 (1.2) 1 (0.6)
TPCR 56 18 (32.1) 5 (8.9) 5 (8.9) 2 (3.6) 2 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 223* 77 (34.5) 33 (14.8) 21 (9.4) 14 (6.3) 13 (5.8) 6 (2.7) 2 (0.9) 2 (0.9) 1 (0.4)
TPCR, transpalpebral corrugator resection.
*Complications data were available for only 223 of 270 patients.
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equal Migraine Headache Index at each site. Ide-
ally, each patient would have reported frequency, 
duration, and severity for each migraine trigger 
site, including the frontal site, and we are cur-
rently more focused on obtaining this type of 
detailed information.

Although the research team has demonstrated 
independence of each anatomical site,15 it is possi-
ble that symptom and trigger changes in patients 
with concomitant surgery were influenced by sur-
gery at distant sites in an unknown way. However, 
this effect does not appear in our data, as overall 
Migraine Headache Index decreased significantly 
among the patients who experienced complete 
elimination of site I headaches.

Adverse consequences of site I surgery have 
been documented previously by our group in a 
small sample.18 In this larger study, we did not 
observe any major complications related to site 
I surgery. Patients most frequently complain of 
numbness, hypersensitivity, and hyposensitiv-
ity, which are related to unavoidable traction 
on the nerves and nearly always spontaneously 
resolve over several weeks to months. Hair thin-
ning can rarely follow the endoscopic approach 
to site I surgery, and this must be discussed 
with the patient preoperatively. We observed 
eyelid ptosis in 6.6 percent of endoscopic and  
3.6 percent of transpalpebral approaches for  
site I surgery. This was likely related to postop-
erative swelling and resolved without need for 
surgical intervention.

CONCLUSIONS
This study is the largest to examine site I sur-

gery, and demonstrates the efficacy of this pro-
cedure to improve frontal migraine headaches 
frequency, duration, and severity, and numerous 
symptoms and triggers. It also outlines the tech-
nical details and the anatomical nuances. Future 
research will describe outcomes and associated 
symptoms and triggers for each of the other surgi-
cal sites.

Bahman Guyuron, M.D.
29017 Cedar Road

Cleveland (Lyndhurst), Ohio 44124
bahman.guyuron@gmail.com
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