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Introduction

The goal of this study was to quantitatively assess the diagnostic 

capacity of BOTOX in successfully identifying peripheral nerve migraine 

trigger sites. 

Objective

A total of 40 patients met our inclusion criteria and underwent a diagnostic BOTOX injection followed by a peripheral nerve decompression surgery with at least 

three months follow-up.  Patients with successful BOTOX injections (defined as at least 50% improvement in Migraine Headache Index (MHI) scores post injection) 

had significantly higher average reduction in migraine intensity (56.7% vs 25.8%; p=0.020, respectively), frequency (78.1% vs 46.8%; p=0.018, respectively), and 

MHI (89.7% vs 49.2%; p=0.016, respectively) post-surgical decompression.  Sensitivity analysis shows that the use of BOTOX injection as a diagnostic modality for 

migraine headaches has a sensitivity of 56.7% and a specificity of 80.0%. The positive predictive value is 89.5% and the negative predictive value is 38.1%.  

Results Conclusion

BOTOX injections are a useful diagnostic modality that can help identify 

migraine trigger sites and improve pre-operative patient selection.  BOTOX 

injections have very high positive predictive values which means that patients 

who improve after BOTOX will most likely have positive outcomes post 

peripheral nerve decompression surgery.  Moreover, patients who do not 

experience significant improvements after BOTOX injections can still be 

surgery candidates (low negative predictive value) and therefore warrant 

further preoperative workup.
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Clinical Effectiveness Of Botulinum Toxin A For Diagnosis Of Migraine Trigger Points

Migraines are common neurovascular disorders affecting over one billion 

people worldwide.1 In the United States (US) alone, over 50 million patients 

complain from migraines.  While not the most common type of headache, it is 

associated with the most personal and societal suffering with estimates 

reaching as high as 45 million years lived with disability due to migraines 

globally.1

Migraines have been traditionally perceived as a central neurovascular 

disease that was often treated with acute analgesics and abortive medications.2

However, several key anatomical studies have elucidated how specific 

peripheral nerve trigger sites can play a major role in the development and 

exacerbation of migraine headaches by demonstrating the connection between 

the central and peripheral nervous system, and hence supported the hypothesis 

that peripheral nerve compression is a possible contributing factor of this 

disease.3-8

Peripheral nerve decompression surgery, or “migraine surgery”, has 

quickly evolved over the last two decades.9 Several studies have demonstrated 

the clinical efficacy and safety of nerve decompression surgery to cement it as 

an acceptable treatment modality.9, 10 However, a recent study by Gfrerer et al. 

has demonstrated a binary distribution of outcomes, where patients either 

significantly improve, or fail to improve after surgery, with very few 

intermediate outcomes.11 Therefore, a thorough pre-operative assessment and 

accurate diagnosis is of paramount importance to ensure optimal patient 

selection and improved surgical outcomes.

Methods

Eligible patients underwent a targeted peripheral nerve directed BOTOX 

injection at the site of their migraine initiation.12 Additional trigger sites were 

also injected in a sequential manner if symptoms remained as per Guyuron’s et 

al’s original algorithm.13 Trigger sites included: greater occipital nerve (GON), 

supraorbital nerve (SON), supratrochlear nerve (STN), and 

zygomaticotemporal nerve (ZTN).  

Patient demographic outcomes including age, sex, and race were 

recorded.  Migraine outcomes including migraine intensity, frequency, 

duration, and MHI were recorded preoperatively and at 3 and 12 months post 

operatively.   A successful surgery was defined as a decrease in MHI of over 

50%. A sensitivity analysis was performed on all patients receiving BOTOX 

for migraine trigger site localization followed by a surgical decompression of 

affected peripheral nerves.  Positive and negative predictive values were 

calculated

Pre-operative
(n=40)

3 months 
(n=40)

12 months 
(n=22)

P value

Age (mean ± SD) 45.2±14.2 45.2±14.2 45.0±13.7 -

Ethnicity

Migraine duration 0.77±0.12 0.34±0.07 0.25±0.09 <0.001

Migraine intensity 7.49±0.28 4.44±0.55 3.30±0.76 <0.001

Migraine 
frequency

24.1±1.75 9.22±1.84 8.42±2.49 <0.001

Migraine 
headache index

131.0±18.2 42.6+13.2 21.7±11.1 <0.001

Outcome

Successful BOTOX injection
(n=19)

Unsuccessful BOTOX injection
(n=21)

Pre op Post op % Reduction P value Pre op Post op % Reduction P value

Migraine duration 0.77±0.91 0.16±0.26 78.3 0.009 0.78±0.58 0.49±0.56 37.0 0.090

Migraine intensity 7.61±1.85 3.29±3.19 56.7 <0.001 7.38±1.75 5.48±3.59 25.8 0.015

Migraine 
frequency 

24.2±8.78 5.30±9.38 78.1 <0.001 24.0±13.2 12.8±12.8 46.8 0.003

Migraine 
headache index 

124.3±127.6 12.8±47.9 89.7 0.002 136.9±109.1 69.6±101.4 49.2 0.003

Threshold of success of BOTOX injection
50% 70% 90%

Total number of patients with 
successful surgery 29 29 29

Total number of patients with 
unsuccessful surgery 11 11 11

Patients with successful 
injection (of whom had 

successful surgery)
19 (17) 15 (13) 8 (6)

Patients with unsuccessful 
injection (of whom had 
unsuccessful surgery)

21 (8) 25 (9) 32 (9)

Positive predictive value 89.5 86.7 75.0
Negative predictive value 38.1 37.0 28.1

Table 1: Participants’ migraine outcomes pre- and post-operatively Table 2: Positive and negative predictive values based on different thresholds of 

BOTOX injection success

Table 3: Migraine outcomes stratified based on success of BOTOX injection


