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Abstract This article describes connections between

migraine surgery and cosmetic surgery including technical

overlap, benefits for patients, and why every plastic sur-

geon may consider screening cosmetic surgery patients for

migraine headache (MH). Contemporary migraine surgery

began by an observation made following forehead rejuve-

nation, and the connection has continued. The prevalence

of MH among females in the USA is 26%, and females

account for 91% of cosmetic surgery procedures and

81–91% of migraine surgery procedures, which suggests

substantial overlap between both patient populations. At

the same time, recent reports show an overall increase in

cosmetic facial procedures. Surgical techniques between

some of the most commonly performed facial surgeries and

migraine surgery overlap, creating opportunity for con-

solidation. In particular, forehead lift, blepharoplasty,

septo-rhinoplasty, and rhytidectomy can easily be part of

the migraine surgery, depending on the migraine trigger

sites. Patients could benefit from simultaneous improve-

ment in MH symptoms and rejuvenation of the face.

Simple tools such as the Migraine Headache Index could

be used to screen cosmetic surgery patients for MH. Sim-

ilarity between patient populations, demand for both facial

and MH procedures, and technical overlap suggest great

incentive for plastic surgeons to combine both.

Level of Evidence V This journal requires that authors
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Instructions to Authors www.springer.com/00266.
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Introduction

Cosmetic surgery lies at the heart of migraine surgery. The

first description of nerve release to improve migraine

headache (MH) goes back to an observation made fol-

lowing forehead rejuvenation procedures. The senior

author (B.G) discovered that patients who had undergone

glabellar muscle group resection during endoscopic,

transpalpebral, or open forehead rejuvenation procedures

reported improvement in MH symptoms [1]. This led to

description of MH trigger sites and techniques to decom-

press or release these nerves, which have been adopted

internationally with excellent results [2–7]. Cosmetic sur-

gery principles continue to be an integral part of migraine

surgery.

MH is a debilitating disease that reduces patient’s

quality of life to varying degrees [8, 9]. Based on the most

recent prevalence data in the USA, MH affects between

16.6 and 22.7% of the population [10]. The odds of having

severe MH as a female are 2.32 times higher compared

with males, and 26.1% of females suffer from MH [10].

While the exact prevalence of migraines among cosmetic

plastic surgery patients is unknown currently, the percent

of female migraine surgery patients is known and ranges

between 81 and 91% [2, 5, 11, 12].
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Further, the American Society for Aesthetic Plastic

Surgery (ASAPS) reported that women accounted for 91%

of cosmetic surgical procedures in 2016 [13]. Among

cosmetic surgical procedures, facial plastic surgery is

gaining in popularity based on findings published by the

American Society of Plastic Surgery (ASPS) [14]. Of 1.8

million cosmetic surgeries performed in 2016, approxi-

mately 700,000 were facial procedures [14]. Surgical

treatment of MH involves some of the techniques that are

used during three of the top five cosmetic procedures in this

report [15]. These are nose reshaping (third most common),

eyelid surgery (fourth), and facelifts (fifth). Other common

procedures such as forehead lift also overlap in surgical

technique. Forehead lift was performed 43,000 times in

2016, which increased 6% from the year before.

Technical Overlap Between Cosmetic Plastic
Surgery and Migraine Surgery

As previously described, common migraine trigger sites are

frontal (I), temporal (II), rhinogenic (III), occipital (IV),

auriculotemporal (V), lesser occipital (VI), and nummular

headaches (VII) [16, 17]. Sites I, II, and III are the most

common migraine trigger sites and are often combined

with cosmetic procedures, thus underscoring the impor-

tance of this connection.

Frontal Trigger (Site I)

Nerves irritated at the frontal trigger site are the supraor-

bital nerve (SON) and supratrochlear nerve (STN) [18–20].

Characteristic patient findings are strong frown lines and

pain in the area of the supraorbital notch/foramen, as well

as nerve exit points from the corrugator and depressor

supercilii muscle [21]. Both endoscopic and transpalpebral

approaches have been described for surgical decompres-

sion at this site [2, 4, 22, 23]. Principles of nerve release are

the same for the two methods. The glabellar muscle group

(corrugator supercilii, depressor supercilii, and lateral

portion of the procerus muscle) is removed as thoroughly

as possible to decompress the SON and STN [21]. If a bony

foramen is present (27% of cases), a foraminotomy is

performed [18, 21], and the supraorbital and the supra-

trochlear arteries are cauterized with bipolar cautery. If a

tight band is seen at the supraorbital notch, it is released

[4]. These three maneuvers constitute the departures from

the routine forehead rejuvenation. Lipofilling is commonly

used to replace the removed muscle and create an aesthetic

forehead contour [24]. With an endoscopic approach, fat is

harvested from an area deep to the deep temporalis fascia

above the zygomatic arch medially [24, 25]. If a

transpalpebral approach is chosen, the redundant nasal

compartment fat pad can be used [24]. On younger

patients, or those who do not have protruding nasal com-

partment fat pad, fat is aspirated from the abdomen, pro-

cessed, and injected in the muscle site and the glabellar

area [23].

Substantial technical overlap exists between MH sur-

gery at this site and commonly performed forehead reju-

venation techniques. Both the endoscopic and

transpalpebral approaches to SON/STN decompression

rejuvenate the face by removal of glabellar muscles and

reduction of frowning lines and frowning action.

The endoscopic approach to SON and STN, which is

ideal for patients with normal to short forehead length, can

easily be combined with other procedures to rejuvenate the

forehead. Examples are endoscopic brow lift for correction

of brow asymmetry, correction of brow ptosis, subcuta-

neous forehead lift to improve deep wrinkles, shaving

down of the frontal bone for frontal bossing, and thinning

of the frontalis muscle in cases of frontalis hyperactivity

[24, 26, 27].

The transpalpebral approach to the SON/STN nerve

utilizes a classic upper lid blepharoplasty incision. It is best

for patients with cosmetic concerns of the upper lid, such

as lid ptosis and redundant skin. Classic blepharoplasty

techniques can be employed through the same incision.

Temporal Trigger (Site II)

The temporal trigger site is often associated with frontal

trigger site pain and is therefore addressed concomitantly

in many cases. At the temporal trigger site, the zygomati-

cotemporal (ZT) nerve is compressed by the temporalis

muscle, deep temporal fascia, or accompanying vessels.

The nerve can be identified, on average, 1.7 cm lateral and

0.6 cm cephalad to the lateral palpebral commissure or

later canthus. Patients will describe pain in this area,

experience tenderness on palpation, and may have a history

of clenching or grinding and temporomandibular joint

pathology [21]. Goals of surgery are to remove or

decompress the ZT nerve by using either an endoscopic or

open approach [3].

With an endoscopic approach, two small incisions

3.5 cm apart and 1–5 cm long are made in the temporal

hair baring area; the medial incision is placed approxi-

mately 7 cm from the center point of the forehead hairline,

and the second incision is placed about 3.5 cm lateral to the

first incision [4]. These incisions can also be used for the

lateral dissection of a forehead lift [24]. The dissection is

started immediately superficial to the deep temporal fascia

and continued medially at this level until the nerve and the

vessels are identified. The nerve can be decompressed by

widening the fascia opening and cauterization and
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transection of the vessels or by avulsion of the nerve with

matching outcomes [3, 4].

Release of the ZT nerve through an upper blepharo-

plasty incision has also been described [2, 22]. Thereby,

dissection is performed along the inferior lateral orbital rim

over the deep temporal fascia until the sentinel vein and ZT

nerve branch are identified. The ZT nerve can then be

decompressed or avulsed. The transpalpebral approach to

the ZT nerve can be combined with an upper

blepharoplasty.

Rhinogenic Trigger (Site III)

Irritation of terminal branches of the trigeminal nerve in

the nasal mucosa causes pain at the rhinogenic trigger site.

Patients will complain about pain behind the eyes and

sensitivity to weather, allergies, and hormonal changes

[21]. CT imaging findings include deviated septum,

enlarged turbinates with contact to the septum, and concha

bullosa with or without sinus irritation [21].

Migraine surgery at this site is not uniform and depends

on the intranasal findings on examination and imaging.

Patients may undergo septoplasty and inferior, middle, or

superior turbinectomies [4]. The spurs are removed and the

medial wall of the concha bullosa is eliminated using an

XPS shaver (Medtronic). Although both closed and open

rhinoplasty approaches could be chosen, an open approach

is preferred due to better exposure of deeper septal struc-

tures. For those not undergoing simultaneous rhinoplasty,

the septoplasty is performed through a Killian incision.

Rhinogenic trigger site exposure and treatment can be

combined with cosmetic improvements to the nose.

Rhinoplasty techniques that have been described by the

senior author and others are all applicable to this trigger

site.

Auriculotemporal Trigger (Site V)

The difference between this trigger site and the temporal

trigger (site II) is that the pain in site V is usually closer to

or within the sideburn hairline. Often the pain is sharp;

patients can identify the trigger site with fingertip and a

vascular Doppler signal can often be detected in the site

identified by the patient. Commonly, the superficial tem-

poral artery or its branches are irritating the main auricu-

lotemporal nerve or its anterior or posterior branches.

Removal of the main superficial temporal artery or its

branches with or without removal of the main auricu-

lotemporal nerve or its branches while the sideburn is

elevated to suspend the superficial muscular aponeurotic

system can eliminate or reduce the temporal MH within the

territory of this nerve.

Discussion

Cosmetic surgery marked the beginning of migraine sur-

gery, and they remain closely intertwined. The prevalence

of MH among females in the USA is 26.1%, and females

account for 91% of cosmetic procedures and 81–91% of

migraine surgery procedures, which suggests substantial

overlap between both patient populations [2, 5, 10–13].

Concurrently, ASPS data show that facial cosmetic pro-

cedures are among the most common surgeries performed

by plastic surgeons in 2016 [14, 15]. Several procedures

listed, such as forehead lift, blepharoplasty, rhytidectomy,

and septorhinoplasty, can be easily combined with

migraine surgery for trigger sites I, II, III and V.

It is important for plastic surgeons to be familiar with

this interface. Screening cosmetic patients for MH could

help identify patients in need of either conservative or

surgical management of MH. A tool that could easily be

integrated into everyday practice is the Migraine Headache

Index (MHI), which is the current gold standard for eval-

uation of migraine surgery outcomes. Three simple ques-

tions (MH frequency per month, duration in hours, and

pain on a scale of 0–10) are used to screen for MH. Patients

who screen positive for migraines could then undergo

further evaluation by neurology and plastic surgeons to

determine the best treatment. If deemed good candidates

for migraine surgery, treatment can be offered during their

primary cosmetic procedure. Similarly, MH patients

undergoing migraine surgery can take advantage of the

possibility of secondary cosmetic interventions if indicated.

Both cosmetic and migraine surgery patients can benefit

from a combination of procedures. If MH can be treated as

part of a cosmetic procedure, disability from MH can be

improved substantially, as shown in several outcome

studies [7]. Migraine surgery patients have the added

advantage of facial rejuvenation and improvement in

appearance.

Conclusion

In conclusion, significant patient and procedural overlap

exists between cosmetic surgery and migraine surgery.

Plastic surgeons should consider utilizing this interface to

benefit patients. Patients who are undergoing cosmetic

surgery would be incentivized if they realize that their

migraines may be eliminated or reduced, and patients who

are undergoing migraine surgery would be more eager to

undergo surgery if they recognize the cosmetic side bene-

fits of the migraine surgery. This substantial interface

cannot be underestimated.

1098 Aesth Plast Surg (2017) 41:1096–1099

123



Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of

interest.

References

1. Guyuron B, Varghai A, Michelow BJ, Thomas T, Davis J (2000)

Corrugator supercilii muscle resection and migraine headaches.

Plast Reconstr Surg 106(2):429–434 (discussion 435–427)
2. Gfrerer L, Maman DY, Tessler O, Austen WG Jr (2014)

Nonendoscopic deactivation of nerve triggers in migraine head-

ache patients: surgical technique and outcomes. Plast Reconstr

Surg 134(4):771–778. doi:10.1097/PRS.0000000000000507

3. Guyuron B, Harvey D, Reed D (2015) A prospective randomized

outcomes comparison of two temple migraine trigger site deac-

tivation techniques. Plast Reconstr Surg 136(1):159–165. doi:10.

1097/PRS.0000000000001322

4. Guyuron B, Kriegler JS, Davis J, Amini SB (2005) Compre-

hensive surgical treatment of migraine headaches. Plast Reconstr

Surg 115(1):1–9

5. Guyuron B, Kriegler JS, Davis J, Amini SB (2011) Five-year

outcome of surgical treatment of migraine headaches. Plast

Reconstr Surg 127(2):603–608. doi:10.1097/PRS.

0b013e3181fed456

6. Guyuron B, Reed D, Kriegler JS, Davis J, Pashmini N, Amini S

(2009) A placebo-controlled surgical trial of the treatment of

migraine headaches. Plast Reconstr Surg 124(2):461–468. doi:10.

1097/PRS.0b013e3181adcf6a

7. Janis JE, Barker JC, Javadi C, Ducic I, Hagan R, Guyuron B

(2014) A review of current evidence in the surgical treatment of

migraine headaches. Plast Reconstr Surg 134(4 Suppl 2):131S–

141S. doi:10.1097/PRS.0000000000000661

8. Adams AM, Serrano D, Buse DC, Reed ML, Marske V, Fanning

KM, Lipton RB (2015) The impact of chronic migraine: the

Chronic Migraine Epidemiology and Outcomes (CaMEO) Study

methods and baseline results. Cephalalgia 35(7):563–578. doi:10.

1177/0333102414552532

9. Buse D, Manack A, Serrano D, Reed M, Varon S, Turkel C,

Lipton R (2012) Headache impact of chronic and episodic

migraine: results from the American Migraine Prevalence and

Prevention study. Headache 52(1):3–17. doi:10.1111/j.1526-

4610.2011.02046.x

10. Smitherman TA, Burch R, Sheikh H, Loder E (2013) The

prevalence, impact, and treatment of migraine and severe head-

aches in the United States: a review of statistics from national

surveillance studies. Headache 53(3):427–436. doi:10.1111/head.

12074

11. Seyed Forootan NS, Lee M, Guyuron B (2017) Migraine head-

ache trigger site prevalence analysis of 2590 sites in 1010

patients. J Plast Reconstr Aesthet Surg 70(2):152–158. doi:10.

1016/j.bjps.2016.11.004

12. Ducic I, Hartmann EC, Larson EE (2009) Indications and out-

comes for surgical treatment of patients with chronic migraine

headaches caused by occipital neuralgia. Plast Reconstr Surg

123(5):1453–1461. doi:10.1097/PRS.0b013e3181a0720e

13. ASAPS (2016) Cosmetic surgery national data bank statistics.

http://www.surgery.org/sites/default/files/ASAPS-Stats2016.pdf

14. ASPS (2016) 2016 National plastic surgery statistics. https://

d2wirczt3b6wjm.cloudfront.net/News/Statistics/2016/2016-

plastic-surgery-statistics-report.pdf. Accessed 25 Mar 2017

15. ASPS (2016) New plastic surgery statistics reveal focus on face

and fat. https://www.plasticsurgery.org/news/press-releases/new-

plastic-surgery-statistics-reveal-focus-on-face-and-fat

16. Guyuron B, Nahabet E, Khansa I, Reed D, Janis JE (2015) The

current means for detection of migraine headache trigger sites.

Plast Reconstr Surg 136(4):860–867. doi:10.1097/PRS.

0000000000001572

17. Guyuron B, Tucker T, Davis J (2002) Surgical treatment of

migraine headaches. Plast Reconstr Surg 109(7):2183–2189

18. Fallucco M, Janis JE, Hagan RR (2012) The anatomical mor-

phology of the supraorbital notch: clinical relevance to the sur-

gical treatment of migraine headaches. Plast Reconstr Surg

130(6):1227–1233. doi:10.1097/PRS.0b013e31826d9c8d

19. Janis JE, Ghavami A, Lemmon JA, Leedy JE, Guyuron B (2008)

The anatomy of the corrugator supercilii muscle: part II.

Supraorbital nerve branching patterns. Plast Reconstr Surg

121(1):233–240. doi:10.1097/01.prs.0000299260.04932.38

20. Janis JE, Ghavami A, Lemmon JA, Leedy JE, Guyuron B (2007)

Anatomy of the corrugator supercilii muscle: part I. Corrugator

topography. Plast Reconstr Surg 120(6):1647–1653. doi:10.1097/

01.prs.0000282725.61640.e1

21. Gfrerer L, Guyuron B (2017) Surgical treatment of migraine

headaches. Acta Neurol Belg 117(1):27–32. doi:10.1007/s13760-

016-0731-1

22. Hagan RR, Fallucco MA, Janis JE (2016) Supraorbital rim syn-

drome: definition, surgical treatment, and outcomes for frontal

headache. Plast Reconstr Surg Glob Open 4(7):e795. doi:10.

1097/GOX.0000000000000802

23. Guyuron B, Son JH (2017) Transpalpebral corrugator resection:

25-year experience, refinements and additional indications. Aes-

thet Plast Surg 41(2):339–345. doi:10.1007/s00266-017-0780-8

24. Guyuron B, Lee M (2014) A reappraisal of surgical techniques

and efficacy in forehead rejuvenation. Plast Reconstr Surg
134(3):426–435. doi:10.1097/PRS.0000000000000483

25. Guyuron B, Rose K (2004) Harvesting fat from the infratemporal

fossa. Plast Reconstr Surg 114(1):245–249

26. Behmand RA, Guyuron B (2006) Endoscopic forehead rejuve-

nation: II. Long-term results. Plast Reconstr Surg

117(4):1137–1143. doi:10.1097/01.prs.0000215331.89085.a6

(discussion 1144)
27. Rowe DJ, Guyuron B (2008) Optimizing results in endoscopic

forehead rejuvenation. Clin Plast Surg 35(3):355–360. doi:10.

1016/j.cps.2008.02.005 (discussion 353)

Aesth Plast Surg (2017) 41:1096–1099 1099

123

http://dx.doi.org/10.1097/PRS.0000000000000507
http://dx.doi.org/10.1097/PRS.0000000000001322
http://dx.doi.org/10.1097/PRS.0000000000001322
http://dx.doi.org/10.1097/PRS.0b013e3181fed456
http://dx.doi.org/10.1097/PRS.0b013e3181fed456
http://dx.doi.org/10.1097/PRS.0b013e3181adcf6a
http://dx.doi.org/10.1097/PRS.0b013e3181adcf6a
http://dx.doi.org/10.1097/PRS.0000000000000661
http://dx.doi.org/10.1177/0333102414552532
http://dx.doi.org/10.1177/0333102414552532
http://dx.doi.org/10.1111/j.1526-4610.2011.02046.x
http://dx.doi.org/10.1111/j.1526-4610.2011.02046.x
http://dx.doi.org/10.1111/head.12074
http://dx.doi.org/10.1111/head.12074
http://dx.doi.org/10.1016/j.bjps.2016.11.004
http://dx.doi.org/10.1016/j.bjps.2016.11.004
http://dx.doi.org/10.1097/PRS.0b013e3181a0720e
http://www.surgery.org/sites/default/files/ASAPS-Stats2016.pdf
https://d2wirczt3b6wjm.cloudfront.net/News/Statistics/2016/2016-plastic-surgery-statistics-report.pdf
https://d2wirczt3b6wjm.cloudfront.net/News/Statistics/2016/2016-plastic-surgery-statistics-report.pdf
https://d2wirczt3b6wjm.cloudfront.net/News/Statistics/2016/2016-plastic-surgery-statistics-report.pdf
https://www.plasticsurgery.org/news/press-releases/new-plastic-surgery-statistics-reveal-focus-on-face-and-fat
https://www.plasticsurgery.org/news/press-releases/new-plastic-surgery-statistics-reveal-focus-on-face-and-fat
http://dx.doi.org/10.1097/PRS.0000000000001572
http://dx.doi.org/10.1097/PRS.0000000000001572
http://dx.doi.org/10.1097/PRS.0b013e31826d9c8d
http://dx.doi.org/10.1097/01.prs.0000299260.04932.38
http://dx.doi.org/10.1097/01.prs.0000282725.61640.e1
http://dx.doi.org/10.1097/01.prs.0000282725.61640.e1
http://dx.doi.org/10.1007/s13760-016-0731-1
http://dx.doi.org/10.1007/s13760-016-0731-1
http://dx.doi.org/10.1097/GOX.0000000000000802
http://dx.doi.org/10.1097/GOX.0000000000000802
http://dx.doi.org/10.1007/s00266-017-0780-8
http://dx.doi.org/10.1097/PRS.0000000000000483
http://dx.doi.org/10.1097/01.prs.0000215331.89085.a6
http://dx.doi.org/10.1016/j.cps.2008.02.005
http://dx.doi.org/10.1016/j.cps.2008.02.005

	Interface Between Cosmetic and Migraine Surgery
	Abstract
	Introduction
	Technical Overlap Between Cosmetic Plastic Surgery and Migraine Surgery
	Frontal Trigger (Site I)
	Temporal Trigger (Site II)
	Rhinogenic Trigger (Site III)
	Auriculotemporal Trigger (Site V)

	Discussion
	Conclusion
	References




