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a b s t r a c t 

Introduction: Chronic migraine headaches (MH) are a principal 

cause of disability worldwide. This study evaluated and com- 

pared functional outcomes after peripheral trigger point deactiva- 

tion surgery or botulinum neurotoxin A (BTA) treatment in patients 

with MH. 

Methods: A long-term, multicenter, and prospective study was 

performed. Patients with chronic migraine were recruited at the 

Ohio State University and Massachusetts General Hospital and in- 

cluded in each treatment group according to their preference (BTA 

or surgery). Assessment tools including the Migraine Headache In- 

dex (MHI), Migraine Disability Assessment Questionnaire (MIDAS) 

total, MIDAS A, MIDAS B, Migraine Work and Productivity Loss 

Questionnaire-question 7 (MWPLQ7), and Migraine-Specific Quality 
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of Life Questionnaire (MSQ) version 2.1 were used to evaluate func- 

tional outcomes. Patients were evaluated prior to treatment and at 

1, 2, and 2.5 years after treatment. 

Results: A total of 44 patients were included in the study 

(surgery = 33, BTA = 11). Patients treated surgically showed statisti- 

cally significant improvement in headache intensity as measured 

on MIDAS B ( p = 0.0464) and reduced disability as measured on 

MWPLQ7 ( p = 0.0120) compared to those treated with BTA injec- 

tion. No statistical difference between groups was found for the re- 

maining functional outcomes. Mean scores significantly improved 

over time independently of treatment for MHI, MIDAS total, MI- 

DAS A, MIDAS B, and MWPLQ 7 ( p < 0.05). However, no difference 

in mean scores over time was observed for MSQ. 

Conclusions: Headache surgery and targeted BTA injections are 

both effective means of addressing peripheral trigger sites causing 

headache pain. However, lower pain intensity and work-related dis- 

abilities were found in the surgical group. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

I

 

e  

n  

f  

b  

t  

s  

n  

i  

s  

n

 

c  

t  

i  

B  

2  

i  

t  

o  

c  

c  

p

M

 

C  

G  
ntroduction 

Migraine headaches (MH) are a leading cause of disability worldwide, 1 with a global prevalence

xceeding 13%. 2 The etiology of MH relates to the activation and sensitization of trigeminovascular

eurons that subsequently release vasoactive peptides and induce local inflammation. 3-6 Compressive

orces overlying extracranial nerves, including muscular contraction, fascial bands and/or thickened, fi-

rotic fascia, bony compression, or intersecting/intertwining blood vessels, can lead to sensitization of

rigeminal and occipital nerves, leading to the release of pro-inflammatory neuropeptides, resulting in

terile meningitis and MH. 7 The demonstration of interconnections between the peripheral and central

ervous systems running in cranial sutures support the evidence that peripheral nerves can play a role

n these headaches. 8 , 9 As evidence supporting the peripheral nerve theory of MH continues to grow,

o does the focus on interventions targeted at these pathways, specifically deactivation of extracranial

erve trigger sites, especially in patients who have failed traditional/medical treatments. 10-22 

Botulinum neurotoxin A (BTA) injections temporarily paralyze muscles causing peripheral nerve

ompression that helps identify trigger sites for surgical release. 14-21 , 23-26 BTA has also been shown

o reduce mechanosensitivity of peripheral nerve fibers 27 and to alter inflammatory gene expression

n calvarium periosteum. 28 Level I data have supported the efficacy of BTA in treating MH, 29-32 and

otox (Allergan, Dublin, Ireland) currently holds FDA approval for on-label use in this regard since

010. Alternatively, surgical deactivation of peripheral trigger sites has previously shown superior clin-

cal outcomes compared to standard medical management. 22 , 33 , 34 Anatomic descriptions of common

rigger sites and the step-wise approach to the surgical management of these sites have been previ-

usly described, 35-46 but only a few retrospective studies evaluated the efficacy of migraine surgery

ompared to BTA treatment in patients with MH. 32 , 33 Our multicenter, prospective study aimed to

ompare functional outcomes related to long-term targeted BTA injections versus surgical release of

eripheral trigger sites as a treatment of MH refractory to medical treatment. 

aterials and methods 

An Institutional Review Board (IRB) approval through the Ohio State University, Wexner Medical

enter (OSU), and authorization for external collaboration at Harvard Medical School, Massachusetts

eneral Hospital (MGH), were obtained. The clinical trial was also registered in ClinicalTrials.gov
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http://creativecommons.org/licenses/by-nc-nd/4.0/


J.E. Janis, J. Hehr, M.T. Huayllani et al. JPRAS Open 38 (2023) 152–162 

(  

b  

b  

s  

t  

c  

n  

u  

t  

t  

j  

(

 

s  

s  

d  

A  

p  

d  

o  

c  

a  

3  

B  

i  

p  

s  

a

 

i  

(  

D  

M

 

d

 

t  

w  

t  

d  

(  

D  

n

 

w  

c  

f  

fi  

c  

d  

c  

t  

h

Identifier: NCT02351544). Our inclusion criteria consisted of patients who: 1) have been diagnosed

y a board-certified neurologist with chronic migraine headaches ( ≥ 15 days per month) as dictated

y Food and Drug Administration indication for botulinum neurotoxin, 2) had MH related to a trigger

ite at the location of a branch of a cranial nerve (frontal, temporal, and occipital), 3) responded to

argeted diagnostic BTA injection 

47 or anesthetic nerve block, 48 and 4) previously failed two of three

lasses of preventative migraine medications. Our exclusion criteria included patients deemed by a

eurologist to not have MH, patients with systemic conditions that contraindicated surgery (such as

nstable coronary artery disease, uncontrolled diabetes mellitus, etc.), patients with migraines related

o inferior turbinate hypertrophy or septal deviation, patients with hypersensitivity to any botulinum

oxin preparation or any components in the formulation, patients with infection at the proposed in-

ection site for BTA, and those with trigger points at lesser occipital or auriculotemporal trigger sites

as these sites were not amenable to injection with Botox). 

Trigger site confirmation was determined with the combined use of multiple methods 10 , 49 : 1) con-

tellation of symptoms and physical examination, 2) local anesthetic nerve block injected into the

pecific trigger point in those patients presenting with active pain at the time of a clinic visit, 48 3)

iagnostic BTA injection into a specific trigger point, 47 4) handheld Doppler, and 5) pain sketches. 50

fter confirming the above inclusion criteria, patients were prospectively enrolled in the study. All

atients underwent standard workup to determine if they had peripheral trigger sites that could un-

ergo surgical deactivation. Any candidate who was deemed a surgical candidate was offered two

ptions: surgical intervention or non-surgical targeted Botox injections to alleviate symptoms asso-

iated with peripheral trigger sites. Education on both arms was provided, and patients were then

ssigned into the arm of their preference. Patients in the BTA arm underwent targeted injections at

-month intervals from the time of enrollment. Typically, this entailed dilution of a 100-unit vial of

otox with 4cc of preserved saline, and injection of 25 units per greater occipital nerve (50 units total

f bilateral), 12.5 units per supraorbital/supratrochlear site (25 units total, if bilateral), and 18.75 units

er zygomaticotemporal (37.5 units total, if bilateral). Patients assigned to the surgical arm underwent

urgical deactivation of the involved peripheral nerves. Patients who had surgery did not receive BTA

fter surgery. 

Functional outcomes were prospectively measured using a variety of measures, described below,

ncluding the Migraine Headache Index (MHI), 11 the Migraine Disability Assessment Questionnaire

MIDAS), 51 the number of MH in the last 3 months (MIDAS A), and pain associated with MH (MI-

AS B), the Migraine Work and Productivity Loss Questionnaire 52 - Question 7 (MWPLQ7) and the

igraine-Specific Quality of Life Questionnaire (MSQ) version 2.1. 53 

MHI 11 is a numerical value calculated by multiplying the severity (1–10 numerical rating scale),

uration (fraction of 24 h), and frequency (days per month) of migraine headaches. 

MIDAS questionnaire 51 was developed to quantify the effect of headaches on patients’ daily func-

ionality in the past 3 months. It consists of five questions related to paid work or school, household

ork, and leisure time. A total score of 0–5 corresponds to little or no disability, 6–10 points refers

o mild disability, 11–20 points mean moderate disability, and more than 21 points represent severe

isability (MIDAS total). In addition, there are two questions regarding the number of days with MH

MIDAS A), and the intensity of pain associated with MH in the last three months (MIDAS B). For MI-

AS total, the higher the numeric response, the greater the overall impact of MH. MIDAS A and B do

ot factor into MIDAS total score, therefore, all three were examined independently. 

MWPLQ 

52 has nine questions that evaluate the impact of migraine and migraine therapy on paid

ork and productivity loss. Question #7 from the MWPLQ (MWPLQ7) was the most frequently and

onsistently answered with meaningful responses and did not depend on questions #1–6, 8–9. There-

ore, MWPLQ7 was analyzed independently, and the remaining questions were not included in the

nal analysis. Question #7 assesses the difficulty of 18 work-related activities caused by the most re-

ent MH or migraine headache treatment. Each item in question 7 has the following options: 0 (‘no

ifficulty’), 1 (‘a slight amount’), 2 (‘some’), 3 (‘quite a bit’), 4 (‘a great deal’), 5 (‘so much difficulty,

ould not do at all’), and 6 (‘does not apply to my work’). To quantify difficulty, a total sum score of

hese 18 items including only options 0 to 5 is obtained. A higher MWPLQ7 summed score reveals a

igher effect of MH on work and productivity. 
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MSQ version 2.1 53 is a 14-item questionnaire that evaluates the long-term perceived impact of MH

n health-related quality of life over the past 4 weeks. Three dimensions of functional status specific

o MH are measured: 1) the role restrictive, consisting of a 7-item dimension that measures the de-

ree to which MH limits the performance of normal activities; 2) the role preventive, a dimension

hat consists of four items measuring the degree to which normal activities are interrupted by MH;

nd 3) the emotional dimension consisting of three items that measure the emotional impact of MH.

esponses per item include a 6-point scale: ‘none of the time,’ ‘a little bit of the time,’ ‘some of the

ime,’ ‘a good bit of the time,’ ‘most of the time,’ and ‘all of the time.’ Each option is assigned a score

f 1 to 6, respectively. Each domain is scored independently as a sum of items and rescaled from a 0

o 100 scale, with higher scores indicating better quality of life. MSQ survey was analyzed in totality.

 higher MSQ sum reflects patient improvement in quality of life. 

Each of the above outcome measures was prospectively collected at the time of enrollment (base-

ine), 1 year, 2 years, and 2.5 years of follow-up from the initiation of treatment. 

tatistical analysis 

Descriptive statistics, such as frequency and percentages, were displayed for gender (male or fe-

ale), treatment (BTA or surgery), and clinical site (OSU or MGH). Descriptive statistics, such as mean,

tandard deviation, and range, were reported for age (collected at baseline). Patient functional scores

ere obtained from MHI, MIDAS total, MIDAS A, MIDAS B, MWPLQ7, and MSQ. 

Natural logarithm was applied to each of the six outcomes before the outcome was modeled be-

ause they were highly skewed. A constant of one was added to outcome values before applying

atural log function so as to include raw values of zeros. 

Linear mixed models with a random effect for patients were used to evaluate the changes in each

unctional outcome between two different treatments over time, including the interaction between

reatment and time. These models were used to account for correlation between repeated measure-

ents on the same patient and to account for missing data across time points. Tables 2a - 7 a depict

ean score comparisons of functional outcomes between targeted BTA and surgery groups. If signif-

cance was found in time independently of treatment group, Tables 2b - 6b attempted pairwise com-

arisons between various time frames to determine significance at specific time points. P-values for

oth the main and interaction effects of time and treatment were reported for each model. Tukey’s

ost hoc method was used to adjust for pairwise comparisons. For ease of interpretation, raw means

nd SDs are presented for each time point within specific treatment. 

Analyses were performed using SAS v9.4 (SAS Institute; Cary, NC; www.sas.com ). Statistical signif-

cance was defined as two-sided alpha < 0.05. 

esults 

A total of 44 patients met our inclusion criteria. Twenty (45.5%) patients were recruited at MGH

nd 24 (54.5%), at OSU. Thirty-nine (88.6%) patients were female and five (11.4%) were male. The mean

ge of participants was 43 years (SD = 13.2, range = 18–73). Eleven (25%) patients received targeted BTA

reatment, whereas 33 (75%) patients underwent surgical treatment ( Table 1 ). All patients who re-

eived BTA treatment ( n = 11) were enrolled at OSU. Of the 33 patients who underwent surgery, 13

ere enrolled at OSU and 20 were enrolled at Massachusetts. 

None of the regression analyses showed a statistically significant interaction effect between time

nd treatment when modeling various outcomes of interest ( Tables 2 –7 ). When functional outcomes

ere compared between surgical treatment and BTA independently of time, patients who underwent

urgery had statistically significant lower mean scores in MIDAS B (4.03 vs 6.30, p = 0.0464, Table 5a )

nd MWPLQ 7 (15.43 vs 38.26, p = 0.0120, Table 6a ) compared to those treated with targeted BTA

njection. However, no statistically significant difference was found among treatment groups indepen-

ently of time for the other functional outcomes. 

The mean scores significantly improved after treatment over time independently of the type of

reatment for MHI ( p < 0.0 0 01, Tables 2a and 2b ), MIDAS total ( p < 0.0 0 01, Tables 3a and 3b ), MIDAS A

 p < 0.0 0 01, Tables 4a and 4b ), MIDAS B ( p = 0.0191, Tables 5a and 5b ), and MWPLQ 7 ( p = 0.0 0 01,
155 
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Table 1 

Demographic characteristics. 

Variable BTA ( n = 11, 25%) Surgery ( n = 33, 75%) Total ( N = 44) 

Age 

Mean (SD) 39.1 (14.3) 43.8 (12.7) 42.6 (13.2) 

Range 19–73 18–66 18–73 

Gender 

Female 10 (90.9%) 29 (87.9%) 39 (88.6%) 

Male 1 (9.1%) 4 (12.1%) 5 (11.4%) 

Site 

MGH 0 (0%) 20 (60.6%) 20 (45.5%) 

OSU 11 (100%) 13 (39.4%) 24 (54.5%) 

Table 2a 

Multivariable results modeling the outcome of MHI. 

Variable BTA Surgery Total Mean (95% CI) P-value 

N Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 11 64.14 

(24.46–165.62) 

13 109.89 

(45.74–262.09) 

83.99 

(43.90–159.87) 

1 year 11 7.81 (2.44–21.53) 12 3.73 (0.94–10.53) 5.45 (2.38–11.33) 

2 years 10 8.74 (2.69–24.72) 10 5.54 (1.52–15.94) 6.98 (3.04–14.75) 

2.5 years 3 4.62 (0.18–25.74) 2 1.28 (0.00–13.70) 2.58 (0.06–11.06) 

Total 12.31 (4.90–29.04) 8.40 (3.17–20.15) 

Time < 0.0001 

Treatment 0.5401 

Time ∗Treatment 0.2984 

Table 2b 

Six pairwise comparisons between various time frames (unadjusted and adjusted p- 

values) for the outcome of MHI. 

Comparison Unadjusted p-value Adjusted p-value (adjusted for 

Tukey’s post hoc method) 

Baseline vs 1 year < 0.0001 < 0.0001 

Baseline vs 2 years < 0.0001 < 0.0001 

Baseline vs 2.5 years < 0.0001 < 0.0001 

1-year vs 2 years 0.5460 0.9288 

1-year vs 2.5 years 0.3415 0.7721 

2 years vs 2.5 years 0.2007 0.5690 

Table 3a 

Multivariable results modeling the outcome of MIDAS Total. 

Variable BTA Surgery Total Mean (95% CI) P-value 

N Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 11 38.63 (14.96–97.43) 32 71.15 

(41.33–122.00) 

52.47 

(30.56–89.60) 

1 year 11 17.05 (6.27–43.82) 28 8.84 (4.62–16.22) 12.35 (6.81–21.73) 

2 years 10 10.84 (3.62–29.33) 24 7.60 (3.76–14.54) 9.09 (4.79–16.59) 

2.5 years 3 10.25 (1.48–50.08) 10 10.55 (3.98–25.79) 10.40 (3.80–26.09) 

Total 16.57 (7.06–37.31) 15.29 (9.32–24.74) 

Time < 0.0001 

Treatment 0.8677 

Time ∗Treatment 0.1682 
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Table 3b 

Six pairwise comparisons between various time frames (unadjusted and adjusted p- 

values) for the outcome of MIDAS Total. 

Comparison Unadjusted p-value Adjusted p-value (adjusted for 

Tukey’s post hoc method) 

Baseline vs 1 year < 0.0001 < 0.0001 

Baseline vs 2 years < 0.0001 < 0.0001 

Baseline vs 2.5 years 0.0007 0.0041 

1-year vs 2 years 0.3414 0.7742 

1-year vs 2.5 years 0.7270 0.9852 

2 years vs 2.5 years 0.7854 0.9928 

Table 4a 

Multivariable results modeling the outcome of MIDAS A. 

Variable BTA Surgery Total Mean (95% CI) P-value 

N Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 11 45.88 

(20.41–101.63) 

30 61.10 (37.86–98.22) 52.95 

(33.18–84.17) 

1 year 11 12.36 (5.10–28.26) 27 9.06 (5.18–15.35) 10.59 (6.31–17.38) 

2 years 10 9.70 (3.77–23.01) 24 8.21 (4.55–14.28) 8.93 (5.17–14.99) 

2.5 years 3 10.86 (2.36–40.83) 11 8.30 (3.71–17.34) 9.50 (4.13–20.49) 

Total 15.79 (7.46–32.32) 14.21 (9.20–21.67) 

Time < 0.0001 

Treatment 0.8023 

Time ∗Treatment 0.6248 

Table 4b 

Six pairwise comparisons between various time frames (unadjusted and adjusted p- 

values) for outcome of MIDAS A. 

Comparison Unadjusted p-value Adjusted p-value (adjusted for 

Tukey’s post hoc method) 

Baseline vs 1 year < 0.0001 < 0.0001 

Baseline vs 2 years < 0.0001 < 0.0001 

Baseline vs 2.5 years < 0.0001 < 0.0001 

1-year vs 2 years 0.5158 0.9143 

1-year vs 2.5 years 0.7845 0.9927 

2 years vs 2.5 years 0.8785 0.9987 

Table 5a 

Multivariable results modeling the outcome of MIDAS B. 

Variable BTA Surgery Total Mean (95% CI) P-value 

N Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 11 7.09 (4.48–10.93) 29 6.83 (5.18–8.93) 6.96 (5.34–9.00) 

1 year 11 6.42 (4.03–9.94) 27 3.19 (2.28–4.36) 4.58 (3.43–6.02) 

2 years 10 5.32 (3.22–8.47) 24 3.60 (2.56–4.96) 4.40 (3.25–5.86) 

2.5 years 3 6.47 (2.75–13.87) 11 3.23 (1.93–5.09) 4.62 (2.80–7.30) 

Total 6.30 (4.32–9.01) 4.03 (3.18–5.04) 

Time 0.0191 

Treatment 0.0464 

Time ∗Treatment 0.2157 
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Table 5b 

Pairwise comparisons between various time frames as well between two treatments 

(unadjusted and adjusted p-values) for outcome of MIDAS B. 

Comparison Unadjusted p-value Adjusted p-value (adjusted for 

Tukey’s post hoc method) 

Baseline vs 1 year 0.0093 0.0446 

Baseline vs 2 years 0.0060 0.0300 

Baseline vs 2.5 years 0.0975 0.3437 

1-year vs 2 years 0.8096 0.9950 

1-year vs 2.5 years 0.9727 1.0000 

2 years vs 2.5 years 0.8475 0.9974 

BTA vs Surgery 0.0464 0.0464 

Table 6a 

Multivariable results modeling the outcome of MWPLQ 7. 

Variable BTA Surgery Total Mean (95% CI) P-value 

N Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 10 57.17 

(29.50–109.92) 

18 44.98 

(27.57–73.00) 

50.72 

(33.63–76.23) 

1 year 10 40.44 

(20.73–78.03) 

16 16.03 (9.34–27.06) 25.57 

(16.67–38.95) 

2 years 9 34.68 

(17.21–68.87) 

11 7.63 (3.82–14.47) 16.55 

(10.25–26.38) 

2.5 years 3 26.62 (8.55–78.91) 7 9.79 (4.30–20.99) 16.26 (8.11–31.72) 

Total 38.26 

(21.89–66.34) 

15.43 

(10.13–23.27) 

Time 0.0001 

Treatment 0.0120 

Time ∗Treatment 0.1136 

Table 6b 

Pairwise comparisons between various time frames as well between two treatments 

(unadjusted and adjusted p-values) for outcome of MWPLQ 7. 

Comparison Unadjusted p-value Adjusted p-value (adjusted for 

Tukey’s post hoc method) 

Baseline vs 1 year 0.0045 0.0223 

Baseline vs 2 years < 0.0001 0.0002 

Baseline vs 2.5 years 0.0018 0.0094 

1-year vs 2 years 0.0933 0.3288 

1-year vs 2.5 years 0.2061 0.5801 

2 years vs 2.5 years 0.9623 1.0000 

BTA vs Surgery 0.0120 0.0120 
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ables 6a and 6b ). In fact, the number of migraines quarterly prior to treatment in the targeted BTA

rm, as reported on the MIDAS A question, was 45.88 prior to initiation of targeted BTA injections;

his number reduced to 12.86 at 1 year. The benefit was maintained for 2.5 years, with MIDAS A score

f 10.86, representing a reduction in quarterly migraine days of 76.32%. The response to trigger point

eactivation surgery was even more pronounced: the pre-surgical quarterly number of migraine days

s recorded on the MIDAS A question was 61.10 and reduced to 9.06 at one year. This benefit was

aintained at 2.5 years following treatment, with MIDAS A score of 8.30, representing an 86.41% re-

uction in the number of quarterly migraine days as reported on the MIDAS A question. The reduction

n the number of quarterly migraine days was statistically significant independently of the group of

reatment ( p < 0.0 0 01, Table 4a ). 
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Table 7 

Multivariable results modeling the outcome of MSQ. 

Variable BTA Surgery Total Mean (95% CI) P-value 

n Mean (95% CI) n Mean (95% CI) 

Time Frame 

Baseline 11 43.30 

(24.78–75.12) 

33 49.28 

(35.79–67.73) 

46.20 

(33.53–63.51) 

1 year 11 55.05 

(31.62–95.30) 

30 60.61 

(43.41–84.47) 

57.76 

(41.83–79.62) 

2 years 10 61.12 

(34.23–108.53) 

26 43.42 

(30.27–62.10) 

51.53 

(36.63–72.32) 

2.5 years 3 74.30 

(26.08–208.37) 

13 37.73 

(22.66–62.40) 

53.00 

(29.61–94.26) 

Total 57.38 

(38.14–86.07) 

47.05 

(37.57–58.84) 

Time 0.7691 

Treatment 0.3965 

Time ∗Treatment 0.4598 
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In addition, MHI, MIDAS total, and MWPLQ7 differed significantly between baseline and each of

hree follow-up times (1, 2, and 2.5 years) while MIDAS B differed significantly only between baseline

nd each of these two follow-up times (1 and 2 years) using adjusted p-values from Tukey’s post hoc

ethod. 

None of the effects such as time, treatment, and interaction between time and treatment included

n the regression modeling the outcome of MSQ was statistically significant ( Table 7 ). 

iscussion 

MH causes over 112 million workdays lost, costs American employers approximately $13 billion

nnually, and accounts for direct medical annual costs of roughly $1 billion. 54 Given the economic

mpact of this condition and the debilitating consequences of a vast number of patients worldwide

uffering from chronic MH, continued research into the optimal treatment of these patients is war-

anted. 

Studies have demonstrated the efficacy of peripheral trigger point deactivation surgery in MH re-

ractory to medical treatment. 11-22 A functional improvement over time has been previously reported

n patients who undergo surgery. 55 Our study replicates the finding of a significant and sustained re-

uction in migraine headache frequency. No study, however, has yet compared long-term outcomes of

urgical deactivation of peripheral trigger sites with targeted BTA injections in a prospective manner

nd across multiple centers. Our study sought to identify differences in functional outcomes between

hese two treatment options for patients with chronic MH refractory to medical treatment. 

The MIDAS score has been demonstrated to be directly associated with frequency of MH. 56 On

he other hand, MWPLQ which measures work loss and difficulty, has been correlated with migraine

everity and functional ability. 52 In our study, both surgical intervention and targeted BTA treatments

rovided significant improvement in chronic migraine as reflected by reduction in scores on the MI-

AS questionnaire, as well as other screening tools. In fact, the MIDAS B and MWPLQ7 mean scores

ignificantly improved in patients who underwent surgery compared to those treated with targeted

TA independently of time, suggesting better outcomes after surgery. These findings are consistent

ith the continued pain relief more commonly found in surgical patients who may require, less

ollow-up visits, as surgery does not rely on the temporal effect of BTA injections. The expected wax-

ng and waning pain secondary to the timing of subsequent BTA injections may have impacted the

erception of disability and health-related quality of life. Our results align with Janis et al., 32 who

etrospectively compared MHI between patients who underwent long-term Botox injections and mi-

raine surgery at more than 1 year of follow-up. The authors found that both treatments were ef-

ective compared with baseline; however, surgery demonstrated a significantly greater MHI improve-
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ent compared to long-term Botox. 32 Similarly, Bajaj et al 57 compared the functional outcomes of 13

atients who underwent peripheral trigger point deactivation surgery using peripheral neurectomies

ith those of 13 patients who had medical management using bupivacaine block at the trigger site.

hey found a statistically significant improvement in MHI, MIDAS, visual analog score, and pain self-

fficacy questionnaire at 6 months after surgery. 57 Although these findings might indicate a potential

ncreased benefit for surgery compared with targeted BTA, one cannot infer that this, in fact, occurred,

ue to our low sample size. 

In our study, both treatment options showed significant improvement over time for almost all out-

ome measures, except for MSQ, compared with baseline scores. This might be related to the subjec-

ive perception of patients assessed by the MSQ, as headaches may still be considered to significantly

nd negatively impact a patient’s life with even a single severe migraine episode in the prior 4 weeks.

n addition, the number of patients enrolled in the study might also contributed to the lack of signif-

cance. This finding should be explored in more detail in further studies with a greater sample size. 

When evaluating functional improvement over time, chronicity and cost of treatment must be con-

idered. BTA injection may be related to higher costs as a result of multiple office visits due to the

hort duration of the pain relief (approximately 3 months) and product costs. 26 Schoenbrunner et al 26

etailed the mean cost of peripheral trigger site deactivation surgery of $10,303 compared to long-

erm targeted BTA treatment at an estimated $36,071. Their results found that surgical intervention

ecomes more cost effective in patients requiring more than 6.75 years of treatment. Similarly, Faber

t al 58 analyzed the costs associated with surgical treatment of MH in 89 patients. The authors found

 total median cost reduction of $3949.70 per year at 5 years postoperatively. Therefore, expected

reatment duration and overall cost of treatment should be considered when informing patients of

reatment options. Furthermore, since surgery appears to have a similar improvement in functional

utcomes, patients who elect BTA as their first treatment and do not have successful results may be

ffered sur gical treatment subsequently. 

Our study is not without limitations. The small sample size and possible attrition bias due to a

ower response rate at longer follow-up (out to 2.5 years) limited our ability to determine significant

ong-term differences. Additionally, patients undergoing targeted BTA injection treatment or surgical

eactivation of peripheral trigger sites likely represent a portion of the most severely impaired cohort

f all patients suffering from MH, which might have led to a potential selection bias. Self-selection

ias may have also limited our study, as patients were not independently randomized into each arm.

herefore, patients electing a specific treatment might have reported improved outcomes secondary

o a subconscious pressure to demonstrate that they made the correct choice. Furthermore, some of

he questionnaires applied to patients asked about their perceptions of a certain period in the past,

hich could have resulted in recall bias. In addition, the time at which the surveys were applied dif-

ered between patients. This might have influenced the outcomes and explained the lack of difference

etween treatments at each time of follow-up. Finally, this study did not allow the distinction of out-

omes by trigger site between BTA and surgical decompression. However, we believe this pilot study

s an important first step to overcome possible limitations in future studies with a larger sample size

ore patients enrolled from more sites. 

onclusion 

Both targeted BTA injections and nerve deactivation provide a dramatic reduction in migraine

eadache frequency. Peripheral trigger point deactivation surgery has similar functional outcomes as

ompared to targeted BTA injections. In general, surgical trigger site deactivation appears to have de-

reased patient-reported pain associated with MH and decreased difficulty in work-related activities

ompared to BTA treatment, although this may be related to the waxing and waning of pain in the

TA cohort as compared to the more consistent results produced by surgery. BTA injections and surgi-

al decompression showed functional improvement in MHI, MIDAS total, and MIDAS A after treatment

t 1, 2, and 2.5 years of follow-up. MSQ was not statistically different between treatments or over

ime. Further long-term studies are required to examine maintained benefits. Length of treatment and

ost associated should be considered when discussing treatment options with patients suffering from

hronic MH. 
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