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Introduction

Migraine is a chronic multifactorial disease. Headache may be 

accompanied by photophobia, phonophobia, nausea and vomiting (1,2). 

Although the relationship between migraine and vertigo was described 

by Cal et al. (3) and Liveing (4), the increase in research on this issue 

began after Kayan and Hood’s (5) comprehensive study in 1984. The term 

‘‘vestibular migraine’’ was first used by Dieterich and Brandt (6) in 1999.

Vestibular migraine is a clinical entity characterised by dizziness. It was 

detected in 13% of patients who were evaluated in balance clinics due 

to vertigo and imbalance complaints (7). A detailed history is crucial for 

diagnosis. It may be seen at any age but is more common in women 

(7,8). Patients typically have spontaneous or positional vertigo, and they 

also have head motion intolerance (8). Vestibular migraine should be 

considered in patients with vertigo who are admitted with a diagnosis 

of migraine or headaches after excluding benign paroxysmal positional 
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Amaç: Vestibüler migren, migren hastalarında baş dönmesi 
ile karakterize klinik bir durumdur. Ek olarak, kanıtlanmış bir 
tedavi seçeneği bulunmamakta olup, hedef, migren ataklarını 
azaltarak vestibuler semptomları kontrol altına almaktır. Bu 
çalışmanın amacı Onabotulinum toksin tip A’nın vestibüler 
migren hastalarının semptomlarını azaltmadaki etkisini 
araştırmaktır.

Yöntemler: 2014-2019 yılları arasında migren tanısıyla 
onabotulinum toksin tip A tedavisi alan olan 80 hastanın 
verileri retrospektif olarak toplandı. Çalışmaya, vestibüler 
migren kriterlerini karşılayan 22 hasta dahil edildi. Bu 
hastaların tedavi sonuçları araştırıldı. Migren Engellilik 
Değerlendirme ölçeği (MIDAS), Görsel Analog ölçeği (VAS) ve 
Dizziness Handikap indeksi (DHI) değerlendirildi. Tedavi öncesi 
ve tedavi sonrası değerler karşılaştırıldı.

Bulgular: Hastaların yaş ortalaması 41,5 olarak bulundu. 
MIDAS, DHI ve VAS skorları karşılaştırıldığında, tedavi sonrası 
skorların tedavi öncesi skorlardan istatistiksel olarak anlamlı 
derecede düşük olduğu saptandı. (p<0,05).

Sonuç: Vestibüler migren hastalarında botulinum toksin 
tedavisi umut verici olabilir. Bu çalışmanın kısıtlılığı nispeten 
küçük hasta grubumuzdur. Bu nedenle, daha büyük hasta 
grubuyla ileriye dönük bir çalışmaya ihtiyaç vardır.

Anahtar Kelimeler: Vestibülar migren, onabotulinum toxin 
tip-A, dengesizlik, baş ağrısı

Introduction: Vestibular migraine is a clinical entity 
characterised by dizziness. Additionally, it has no proven 
treatment options, and the goal is to control vestibular 
symptoms by reducing migraine attacks. This study aimed to 
investigate the effect of onabotulinum toxin type A in reducing 
vestibular migraine symptoms.

Methods: Between 2014 and 2019, the charts of 80 patients 
with migraine who received onabotulinum toxin type A 
treatment were collected. Among them, 22 patients who met 
the criteria of vestibular migraine were included in the study. 
The treatment outcomes of these patients were investigated. 
Migraine Disability Assessment scale (MIDAS), Visual Analogue 
scale (VAS) and Dizziness Handicap index (DHI) were used for 
evaluation. Pre-treatment and post-treatment values were 
compared.

Results: The mean age of the patients was 41.5 years. When 
MIDAS, DHI and VAS scores were compared, the post-treatment 
scores were found to be statistically significantly lower than the 
pre-treatment scores (p<0.05).

Conclusion: Botulinum toxin treatment may be promising in 
patients with vestibular migraine. The limitation of this study 
is our relatively small group of patients. Therefore, there is a 
need for prospective work with a larger group of patients.

Keywords: Vestibular migraine, Onabotulinum toxin type A, 
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DO I: 10.4274/imj.galenos.2020.93753

https://orcid.org/0000-0002-0215-0614
https://orcid.org/0000-0003-0324-1929


İstanbul Med J 2020; 21(3): 177-81

178

vertigo, which is the most common cause of vertigo. Also, vestibular 

migraine causes depression and anxiety at a higher rate than classical 

migraine (9). For diagnosis, the Bárány Society and International 

Headache Society migraine classification sub-committee have published 

a new classification in 2013 (10). There have been no proven treatment 

options for vestibular migraine; therefore, the goal is to control 

vestibular symptoms by reducing migraine attacks. Drugs for migraine 

prophylaxis, such as beta-blockers, antidepressants, calcium channel 

blockers, pizotifen, topiramate, valproic acid and lamotrigine, have also 

been reported to be effective for vestibular migraine (11,12).

Botulinum toxin type A has been shown to be effective in treating chronic 

migraine (13-16). For this reason, this study aimed to investigate the 

effect of onabotulinum toxin type A in reducing symptoms of patients 

with vestibular migraine.

Methods
The charts of 80 patients with migraine who received onabotulinum 

toxin type A treatment between 2014 and 2019 in the Ümraniye Training 

and Research Hospital, Clinic of Neurology were collected. The study 

protocol was reviewed and approved by the Ethics Committee of 

University of Health Sciences Turkey, Ümraniye Training and Research 

Hospital (reference number: 11066, approval date: 27.07.2016). 

Informed consent was obtained from the patients.

We retrospectively reviewed the data of patients who had no response 

to medical treatment, did not comply with medications or did not 

take medicine because of side effects and, as a result, treated with 

onabotulinum toxin type A treatment. A total of 22 patients who met 

the criteria for vestibular migraine (10) were included in the study. 

Patients who did not meet the criteria of vestibular migraine or receive 

onabotulinum toxin type A were excluded from the study. The treatment 

outcomes of these patients were investigated. Migraine Disability 

Assessment scale (MIDAS), Visual Analogue scale (VAS) for vertigo 

symptoms and Dizziness Handicap index (DHI) were used for evaluation. 

Pre-treatment and post-treatment values   were compared.

Botulinum toxin application was carried out following the Phase III 

Research Evaluating Migraine Prophylaxis Therapy protocol (17,18). 

According to the onabotulinum toxin type A application technique, 100 

MU of onabotulinum toxin type A was diluted with 2.0 mL of saline, 

yielding a concentration of 5 MU/0.1 mL. Each area of application 

site was injected with 5 MU onabotulinum toxin type A. The injection 

protocol consisted of 31 fixed points in the following muscles: frontalis 

20 MU (four sites), corrugators 10 MU (two sites), procerus 5 MU (1 site), 

occipitalis 30 MU (six sites), temporalis 40 MU (eight sites), trapezius 

30 MU (six sites) and cervical paraspinal muscle group 20 MU (four 

sites). As per this protocol, a total of 155 MU onabotulinum toxin 

type A was applied. The recommended doses ranged from 155 to 195 

units. Additional 40 MU can be applied to the temporalis, occipitalis or 

trapezius muscles (19,20).

Statistical Analysis

Statistical analysis was performed by IBM SPSS Statistics Version 20. 

Mean, median, standard deviation, and maximum and minimum 

values   were calculated for numeric variables. The mean value for data 

with a normal distribution and the median value for data that did not 

conform to the normal distribution were used for statistical analysis. 

Wilcoxon signed-rank test determined variables that did not meet the 

normal distribution. Friedman test was used for statistical analysis 

of dependent triple groups. Bonferroni post-hoc test determined the 

statistical difference between the groups. The statistical significance 

level was accepted as p<0.05.

Results
All the patients included in the study were women. The age of the 

patients ranged from 18 to 67 years, with a mean of 41.5±10.22 years 

(Table 1).

The median pre-treatment and 3 months post-treatment MIDAS scores 

of the patients were 50.9±6.33 and 13.18±3.45, respectively, indicating 

a statistically significant improvement (p<0.05, Table 2, Figure 1).

The mean pre-treatment and post-treatment DHI scores were 59.5±4.24 

and 8.81±1.91, respectively, and the improvement was also statistically 

significant (p<0.05, Table 2, Figure 2).

Table 1. Demographic features of patients (n=22)

Demographic features n=22

Gender (F/M), n 22/0

Age (year) 
Mean ± SD 41.54±10.22

Median (range) 42 (18-67)

Duration of disease 
(year) 

Mean ± SD 13.55±8.67

Median (range) 42 (5-40)

n: number of samples, M: male, F: female, SD: standard deviation

Table 2. Migraine Disability Assessment scale and Dizziness Handicap Inventory score results before treatment and after 3 months of 
treatment

Number of subjects
Before treatment After 3 months of treatment

pn=22 n=22

MIDAS 
Mean ± SD 50.90±6.33 13.18±3.45 a<0.001*

Median (range) 50 (42-65) 12 (10-20) -

DHI 
Mean ± SD 59.54±4.27 8.81±1.91 a<0.001*

Median (range) 58 (54-70) 8 (4-12) -

MIDAS: Migraine Disability Assessment scale, DHI: Dizziness Handicap Inventory, SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,

*: p<0.05
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The comparison of VAS scores between pre-treatment values and 1, 2 
and 3 months post-treatment was statistically significant (p<0.05). The 
statistical difference originated between the pre-treatment and post-
treatment groups. There was no significant difference between the post-
treatment groups (Table 3, Figure 3).

Also, the decrease in the number of post-treatment vestibular migraine 
attacks was statistically significant when compared with that in the pre-
treatment values (p<0.01, Table 4).

Discussion
Vestibular migraine is a disease that can be seen at all ages mostly in 
women (6,7,11). In our study, we observed that all patients were women 
between 18 and 67 years of age.

Treatment of vestibular migraine consists of acute attack management 

and prophylaxis, which are also the current protocols for migraines (21). 

Studies conducted in this context consist of retrospective chart reviews 

and case presentations, but there have been no randomised controlled 

studies yet.

In the study of Reploeg and Goebel (22), 72% of migraine patients 

with dizziness and imbalance symptoms reported improvement from 

prophylaxis. According to Salmito et al. (23), 80.9% of vestibular migraine 

patients benefited from prophylaxis. In vestibular migraine prophylaxis, 

drugs such as beta-blockers, calcium channel blockers, anti-depressants 

and valproic acid are used (23). In another study, beta-blockers have been 

shown to be effective in vestibular migraine symptoms and headache 

(21). Johnson (24) conducted a retrospective study that investigated the 

efficacy of benzodiazepine, tricyclic anti-depressants, beta-blockers 

and selective serotonin reuptake inhibitors on patients with vestibular 

migraine symptoms and concluded that vertigo and dizziness were 

reduced in these patients. In a study by Baier et al. (25), 100 patients 

Figure 1. Pre-treatment and post-treatment Migraine Disability Assessment 
scale (MIDAS) scores of vestibular migraine patients (p<0.05)

Figure 2. Pre-treatment and post-treatment Dizziness Handicap Inventory 
scores of vestibular migraine patients (p<0.05)

MIDAS: Migraine Disability Assessment scale

Table 3. Assessment of Visual Analogue scale scores before and after 1, 2 and 3 of months of botox administration in patients with 
vestibular migraine

Number of subjects
Before treatment After 1 month of 

treatment
After 2 months of 
treatment

After 3 months of 
treatment

p
n=22 n=22 n=22 n=22

VAS
Mean ± SD 8.77±1.06 2.72±0.45 1.50±0.51 0.40±0.50 a<0.001*

Median (Range) 9 (7-10) 3 (2-3) 1 (1-2) 0 (0-1) -

VAS: Visual Analogue scale, SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,

*: p<0.05

Figure 3. Pre-treatment and post-treatment Visual Analogue scale scores of 
vestibular migraine patients (p<0.05)

MIDAS: Migraine Disability Assessment scale

Table 4. Number of monthly episodes of vestibular migraine 
before and after botox administration

Number of subjects
Before 
treatment

After 3 months 
treatment p

n=22 n=22

Attack 
Mean ± SD 10.5±2.44 0.40±0.59 a<0.001*

Median (range) 11 (6-15) 0 (0-2) -

SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,

*: p<0.05
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investigated the effects of non-pharmacologic and pharmacologic agents 
such as beta-blockers (propranolol or metoprolol) and anti-convulsants 
(valproic acid, topiramate or lamotrigine) retrospectively. This study 
has shown that the improvement in frequency, duration and severity 
of vestibular episodes was the same as much as headache episodes. 
This effect was reported to be more prominent in pharmacological 
treatments (25). Celiker et al. (26) reported that in 37 migraine patients 
who were treated with valproic acid every day for 3 months, 13 of them 
had vertigo, 13 had dizziness, and 11 had no vestibular symptoms at all. 
Their migraine, vertigo and dizziness were improved . A study followed 10 
patients with vertiginous migraine who were taking topiramate, which 
has been reported to be effective in treating migraine-related vertigo, 
for a mean of 9 months (27). Another retrospective study investigated 
the follow-up of 19 patients taking lamotrigine (28). Although a decrease 
in the frequency of vertigo episodes had been reported, there was no 
decrease in headache frequency in both of these studies.

Botulinum toxin inhibits acetylcholine release from presynaptic vesicles 
at the muscle nerve junction and leads to reversible muscular paralysis 
(29). The toxin is thought to inhibit central sensitisation by inhibiting 
the peripheral sensitisation of nociceptive fibres (30). In addition, it also 
inhibits pain mediators such as glutamate A, calcitonin gene-related 
peptide and substance P, thereby reducing pain signals (31). There are 
reports that botulinum toxin therapy in chronic migraine reduces pain 
and frequency of attacks (17,32).

Although the widespread use of botulinum toxin for migraine 
prophylaxis has been accepted in the literature, to date, there has been 
no study investigating the effect of it as vestibular migraine prophylaxis. 
Here, we reviewed the charts of patients who received botulinum 
toxin treatment for chronic migraine, and among them, we collected 
data of the patients who met the criteria for vestibular migraine. 
Statistically significant improvements in MIDAS, DHI and VAS scores 
after onabotulinum toxin type A therapy were observed. Therefore, we 
considered the use of botulinum toxin as a promising treatment option 
for vestibular migraine patients.

Conclusion
In previous studies, the effects of pharmacological treatment on 
headache and vertigo attacks severity, frequency and duration were 
investigated in patients with vestibular migraine. The quality of the data 
in vestibular migraine management is relatively weak, although it has 
many treatment options in daily practice. Also, to date, there are no data 
about the use of botulinum toxin in vestibular migraine. The importance 
of our study is that it is the first paper to investigate botulinum toxin 
treatment in vestibular migraine patients. Our relatively small group 
of patients is the limitation of our work. Therefore, there is a need for 
prospective work with a larger group of patients. We believe that our 
study may lead to future work in this regard.
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