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Background: This study reports the surgical technique and efficacy of treat-
ment for the less commonly studied auriculotemporal nerve (site V). The aim
was to evaluate symptom relief and differences in migraine headache param-
eters (i.e., intensity, duration, and migraine-free days) after site V surgery.
Methods: Patients undergoing site V surgery for auriculotemporal nerve—
triggered migraine headaches were analyzed. Charts were reviewed
retrospectively for age, sex, dates of surgery and follow-up, preoperative
migraine data, types of surgery, and laterality. Postoperatively, patients
completed a migraine headache questionnaire by means of office visit, phone,
e-mail, or video conference.

Results: Forty-three patients were included in the study (36 women; median
age, 50 years; interquartile range, 40 to 57 years). The majority of patients
underwent bilateral surgery (n = 36) and reported site-specific relief
(n=34). The average follow-up was 17.2 months. The number of migraine-free
days (per month) increased from 12.6 days before surgery to 25.1 days after
surgery (median increase, 12.6 days; p < 0.005). Median migraine intensity
scores decreased from 8.3 to 3.2 after surgery (median decrease, 5.1; p < 0.005)
on 10-point severity scale. Migraine duration decreased from 1.2 hours/day to
0.5 hour/day after surgery (median decrease, 0.7 hour/day, p < 0.005). The
median difference in migraine duration was the only value found not to be sta-
tistically significant, defined as p < 0.005. On both univariate and multivariate
analyses, patient-reported site relief was significantly associated with decreased
migraine intensity.

Conclusions: Surgery for auriculotemporal nerve-triggered migraine head-
aches improves migraine headache parameters. This study is the first to exam-
ine surgical efficacy of this less commonly studied trigger site.  (Plast. Reconstr.
Surg. 143: 557, 2019.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

urgical treatment of migraine headaches

has recently emerged as a viable option for

patients that cannot tolerate or do notrespond
to medical therapy. The senior author (B.G.)
introduced contemporary surgery as a potential
treatment in a retrospective report that found 80
percent of 39 patients experienced elimination or
improvement in migraine headaches after under-
going corrugator supercilii muscle resection for
forehead rejuvenation surgery.! This prompted
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additional studies, including a prospective pilot,
prospective randomized, prospective randomized
with 5-year follow-up, and prospective random-
ized with sham surgery studies, to investigate the
efficacy and safety of deactivation of the peripheral
trigger sites in treating migraine headaches.” These
studies have pinpointed four key nerve trigger sites
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that can be surgically treated to provide headache
relief.>* Investigation of alternate, lesser known
migraine trigger sites has brought to our attention
the auriculotemporal nerve.

A subset of patients who do not respond to sur-
gical decompression of the four main trigger sites
and, less commonly, patients with isolated temporal
migraine headache may suffer from headaches trig-
gered through irritation of the auriculotemporal
nerve. The auriculotemporal nerve is a branch of
the mandibular division of the trigeminal nerve (V3)
that runs with the superficial temporal artery and
vein. Patients suffering from auriculotemporal neu-
ralgia often experience pain along the distribution of
this nerve. Cadaveric studies have explored the ana-
tomical course and variation of the auriculotempo-
ral nerve to better elucidate potential compression
points that act as migraine triggers. Janis et al. out-
lined three potential compression points: two points
that corresponded to preauricular fascial bands supe-
rior to the most anterosuperior point of the exter-
nal auditory meatus, and a third point between the
auriculotemporal nerve and the superficial temporal
artery.” The latter compression point underscores
the clinically significant relationship between the
auriculotemporal nerve and the superficial temporal
artery. Janis et al. noted the variations of this relation-
ship in their anatomical study: the artery crossing
over the nerve, a helical intertwining relationship,
and the nerve crossing over the artery” Our stud-
ies demonstrated a direct relationship between the
superficial artery and auriculotemporal nerve in 34.0
percent of cranial halves that were dissected, and sug-
gested that exploration of branching patterns of the
auriculotemporal nerve can elucidate trigger sites.®
The trigger site could be addressed surgically by liga-
tion of the artery through a small incision within the
temporal hairline or with an endoscopic technique.”
Prior literature describing techniques learned from
the senior author have been published; however, a
paucity of literature exists regarding the surgical out-
comes in this anatomical location.*"*

Surgical treatment of migraine headaches is
cost-effective, has shown positive patient outcomes,
has few adverse events, and, most importantly, pro-
vides relief for a cohort of patients who cannot toler-
ate or do not respond to medical management.'*"?
Outcomes for lesser known trigger sites are not
well established. The purpose of this study was to
evaluate symptom relief after surgical treatment of
migraine headaches involving the auriculotempo-
ral nerve (site V).
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This study received institutional review board
approval by University Hospitals Cleveland Medi-
cal Center (institutional review board 07-15-10).
A detailed history and board-certified neurologist
consultation were obtained to diagnose migraine
headache. The study included patients who had
undergone surgery for auriculotemporal nerve
deactivation of migraine trigger site V performed
by a single surgeon (B.G.) between 2007 and 2016
and had completed a preoperative and postopera-
tive migraine headache questionnaire. The charts
were reviewed retrospectively for age, sex, dates of
surgery and follow-up, preoperative and postop-
erative migraine data, types of surgery, and later-
ality. Excluded from the study were patients who
could not be contacted to obtain site-specific data
or postoperative migraine data, patients who did
not return for follow-up, and patients who did not
wish to participate. During the initial examina-
tion, the patients were asked to point to the area
of migraine headache and find the most tender
spot. Even in the absence of an active migraine
headache, all patients could point to a spot where
an ultrasound Doppler signal was identified,
marked, and confirmed preoperatively.

Data Collection

Patients completed a global migraine head-
ache questionnaire before surgery to assess
migraine frequency (number of migraine-free
days per month), duration (recorded in hours
per day), severity (scale of 1 to 10, with 10 being
most severe), and anatomical location of pain.
Postoperatively, patients were then contacted
using phone, e-mail, and/or video conference to
obtain updated postoperative migraine data and
site-specific data. The site-specific data included
whether or not the specific surgical site contin-
ued to trigger migraines. A video conference with
the patient was conducted if there was any con-
fusion regarding the anatomical locations of the
migraine trigger sites to ensure specificity of the
headache location.

Statistical Analysis

Descriptive statistics were used to summarize
demographic and clinically relevant variables.
Tests of difference, confidence intervals, and
p values were calculated for preoperative and
postoperative variables (i.e., migraine duration,
intensity, and migraine-free days) using Wilcoxon
rank sum tests for continuous variables and Fish-
er’s exact test for categorical variables. Statistical
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significance was defined retroactively as a value of
$<0.001, given the small sample size of the cohort.
The associations between site relief or laterality (i.e.,
unilateral versus bilateral surgery) and migraine
duration, intensity, and migraine-free days were
studied by both univariate and multivariate logis-
tic regression. All analyses were performed using R
Statistical Computing Language version 3.3.0.

Migraine Site V Surgical Technique

All patients who underwent decompression of
the auriculotemporal nerve underwent a direct
approach. Before surgery, the patients were asked
to identify the point of intense pain in the tempo-
ral region. A Doppler probe was then used to iden-
tify a Doppler signal, and the site was marked.'®
Local anesthetic was administered using lidocaine
containing 1:200,000 epinephrine, and a l-cm
incision was made. Blunt dissection was used until
the main auriculotemporal nerve or the involved
branch was identified. When the involved nerve
branch was a minor branch, it was avulsed. When
the main nerve was involved, it was isolated to a
sufficient length, transected, and buried in the
temporalis muscle through rent in the deep tem-
poral fascia. To do so, a 5-0 Prolene suture (Ethi-
con, Inc., Somerville, N.J.) was passed through the
fascia approximately 5 mm away from the rent in
the fascia, and the nerve was neurotized into the
muscle. As the suture was tied, it pulled the nerve
end underneath the fascia through the rent. A
permanent suture was used to facilitate finding
the nerve in case exploration became necessary.
Fortunately, this has not become necessary. A small
amount of triamcinolone (0.1 cc) was injected
next to the end of the buried nerve only. The main
superficial temporal artery or its branch interfac-
ing with the auriculotemporal nerve or its branch
was also identified with ultrasound Doppler, and
an arterectomy was performed. Suture ligature
was placed around the main vessel, and the minor
branch was simply cauterized. The wound was
dressed with bacitracin ointment. The patient was
allowed full activities immediately.

Patients

Table 1 presents demographic information of
the patient cohort. A total of 43 patients under-
went migraine surgery of site V and met inclusion
criteria for the study. At the time of surgery, the
median age was 50 years (interquartile range, 40
to 57 years). The cohort was largely female, with 36

Table 1. Demographics of Patients Undergoing
Migraine Site V Surgery

Variable Value (%)
Total no. of patients 43
Age, yr

Median 50

IQR 40-57
Sex

Male 7 (16)

Female 36 (84)
Follow-up, mo 17.19
Site relief 34 (79)
Bilateral surgery 36 (84)

IQR, interquartile range.

women and seven men. The average follow-up time
was 17.2 months. Of the 43 patients with site V sur-
gery, 34 (79 percent) reported site-specific relief.

Migraine Site V Outcomes

Table 2 presents a summary of preoperative
and postoperative migraine duration, intensity, and
migraine-free days. Migraine-free days (per month)
increased from 12.6 days before surgery to 25.1 days
after surgery, with a median increase of 12.6 days
(p < 0.005). The migraine intensity decreased from
a median of 8.3 to 3.2 after surgery, with a median
decrease of 5.1 on 10-point severity scale (p < 0.005).
Migraine duration (in hours per day) decreased
from 1.2 to 0.5 after surgery, with a median decrease
of 0.7 (p<0.005). The median difference in migraine
duration was the only value not found to be statisti-
cally significant, defined as p < 0.005.

Site Relief

Overall, patients who had site-specific relief
had an increase in migraine-free days (Fig. 1).
Among patients who had relief, there was an
increase from 11.6 migraine-free days per month
to 27.2 migraine-free days per month. For those
who did not have site relief, there was a small
increase from 16.2 migraine-free days per month
to 17.3 migraine-free days per month. Migraine
intensity decreased in all patients, with a signifi-
cant change in those who had site relief (Fig. 2).
The intensity decreased from a median of 8.4 to
2.1 on a 10-point scale; scores for patients who did
not have site relief decreased from a median of
7.9 to 7.4 on the 10-point scale. Migraine dura-
tion improved in all patients, with the site-relief
patients decreasing from a median of 1.1 hours/
day to 0.3 hour/day (Fig. 3). Patients who did
not have site relief decreased from 1.6 hours/day
to 1.1 hours/day. On both univariate and multi-
variate analysis, patientreported site relief was
significantly associated with decreased migraine
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Table 2. Preoperative and Postoperative Migraine Parameters

Median (IQR)

Median
Migraine Parameter Preoperatively Postoperatively Change 95% CI P
Migraine-free days (per month) 12.57 (10.22) 25.12 (8.22) 12.55 8.7-17.5 <0.005*
Migraine intensity (10-point scale) 8.31 (1.58) 3.22 (3.55) 5.09 4.5-7.0 <0.005*
Migraine duration (hr/ day) 1.22 (1.59) 0.50 (0.81) 0.71 0.17-0.87 <0.005*

IQR, interquartile range.
*Statistically significant.
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Fig. 1. Migraine-free days before and after surgery in patients with and
without site V relief. AT, auriculotemporal nerve surgery.
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Fig. 2. Migraine intensity before and after surgery in patients with and
without site V relief. AT, auriculotemporal nerve surgery.
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Fig. 3. Migraine duration before and after surgery in patient with and
without site V relief. AT, auriculotemporal nerve surgery.
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intensity. There was no significant association
between patient-reported site relief and migraine
duration and migraine-free days on both univari-
ate and multivariate analysis.

Laterality

Bilateral procedures demonstrated a larger
increase in migraine-free days per month when
compared to unilateral procedures (Fig. 4).
Patients who wunderwent bilateral surgery
(n = 36) improved from 12 migraine-free days to
25 migraine-free days per month after surgery.
Unilateral surgery patients (n = 6) improved
from 15 migraine-free days to 23 migraine-free
days per month after surgery. Migraine inten-
sity decreased in all patients (Fig. 5). Among the
patients who underwent bilateral procedures,
the intensity decreased from a median of 8.3 to
2.9 on a 10-point scale. Patients who underwent
unilateral procedures decreased from a median

migraine intensity of 8.0 to 5.3 on the 10-point
scale. Migraine duration improved in all patients,
with those wundergoing bilateral procedures
decreasing from a median of 1.2 hours/day to
0.5 hour/day (Fig. 6). Patients who had unilat-
eral procedures decreased from a median of 1.3
hours/day to 0.7 hour/day. On both univariate
and multivariate analyses, there was no significant
association between laterality and migraine dura-
tion, migraine-free days, and intensity.

DISCUSSION

Our study reaffirms that migraine site V sur-
gery demonstrates significant improvement in
site-specific relief and overall improvement of
migraine headache parameters. The procedure
has a 79 percent success rate (>50 percent reduc-
tion in frequency, intensity, and duration) in the
migraine site V, with minimal risk. The use of
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Fig. 4. Migraine-free days before and after site V surgery in patients under-
going unilateral versus bilateral procedures. AT, auriculotemporal nerve

surgery.
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Fig. 5. Migraine intensity before and after site V surgery in patients
undergoing unilateral versus bilateral procedures. AT, auriculotemporal

nerve surgery.
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Fig. 6. Migraine duration before and after site V surgery in patients
undergoing unilateral versus bilateral procedures. AT, auriculotemporal

nerve surgery.

Doppler imaging to confirm the precise trigger
site has been a colossal development in the care
of most migraine patients, especially those with
site V trigger sites. Of the patients included in this
study, there were no reported surgical-site infec-
tions, hematoma, wound healing complications,
or need for additional same-site operations.

In our predominantly female (n = 36 [84 per-
cent]) cohort, the median age was 50 years. This
is consistent with national data demonstrating a
three-times higher incidence of migraine head-
aches in female subjects compared with male sub-
jects.'”® The median follow-up time in our cohort
was 1.4 years.

When analyzing specific migraine site V
parameters, the average patient undergoing
surgery had a statistically significant increase of
12.6 migraine-free days per month after surgery.
In addition, they also reported a statistically sig-
nificant decrease in migraine intensity of 5.1 on
a 10-point scale after surgery. Migraine duration
decreased from 1.2 hours/day to 0.5 hour/day
after surgery, and although this was found to be
statistically significant, it can also be considered
clinically significant, as it is greater than a 50 per-
cent decrease in average migraine duration. Our
results show that the average patient experienced
a 79 percent chance of specific site relief, 12.6
more migraine-free days per month, and 50 per-
cent decrease or more in the average migraine
intensity and duration when the patient does
experience a migraine headache.

Migraine-free days had the largest increase in
those who experienced site relief in migraine site
V. This is expected, as patients with site relief are
more likely to have a positive outcome with regard
to migraine-free days. Migraine intensity and dura-
tion showed a strong clinical correlation in that
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those who experienced site relief had a greater
decrease in both parameters, and those who did
not experience site relief had a lesser change.
We expected those who did not have site relief to
have relatively consistent migraine parameters as
they did before surgery, as some of the data show.
Interestingly, the group without site relief had a
decrease in migraine duration that was greater
than expected. The data suggest that decom-
pression of the auriculotemporal nerve provided
some improvement, but these patients continue
to demonstrate symptoms of nerve compression
in the temple area, invariably involving another
branch of the auriculotemporal nerve. No patient
identified the migraine headache corresponding
to the incisional scar.

All patients who underwent surgery demon-
strated improvement in all migraine parameters
after surgery regardless of laterality of the proce-
dure. Bilateral surgery demonstrated the greatest
improvement, with an increase of 13 migraine-
free days per month after surgery. The unilateral
group had an increase of 8 migraine-free days
per month. To optimize outcomes, communica-
tion between the surgeon and patient is critical
in the preoperative evaluation for identifying trig-
ger sites and the laterality specifics of the trigger
site." Not all patients experience bilateral symp-
toms, and therefore they would not benefit from
bilateral procedures. Failing to identify those who
may benefit from strictly unilateral procedures
has the potential to negatively influence surgical
outcomes.

Our study is not without limitations. Given
the small cohort (n = 43), it is possible that
we did not achieve statistical power. However,
we attempted to address this shortcoming by
designating a low p value cutoff for statistical
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significance. Further details regarding changes
in site-specific migraine characteristics (e.g.,
severity, frequency, and duration) that may indi-
cate a need for secondary-site surgery for those
who did not have successful site relief after the
primary operation were not included. Future
studies specifically looking at indications for
secondary surgery across the migraine sites are
currently underway. In addition, the analysis did
not account for those who may have undergone
migraine surgery in another site before or after
site V surgery; it is possible their migraine param-
eters may have changed surrounding additional
migraine surgery. Many patients undergoing
migraine site V surgical release have also under-
gone prior surgical release of the more common
trigger sites (I, II, III, and IV). Our prior stud-
ies have shown that deactivation of migraine
headache trigger sites may unmask secondary
headaches and therefore leads to these patients
seeking further surgical interventions, such as
the auriculotemporal nerve trigger site release.”

Our findings confirm that surgical release of
migraine trigger site V improves both site-specific
migraine trigger outcomes and global migraine
parameters. Patients seeking surgical release of
this site should be made aware of the positive out-
comes and the limitations of these procedures.
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