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Impact of caloric test asymmetry on response
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Abstract

Objective. This study aimed to examine the association between caloric asymmetry and
response to treatment in patients with vestibular migraine.
Method. Dizziness Handicap Inventory scores were compared between patients with less than
and more than 25 per cent asymmetry (using Cohen effect size) in a cohort of definite
vestibular migraine patients who underwent caloric testing between August 2016 and
March 2019.
Results. A total of 31 patients (mean age: 48.7 ± 20.0 years; mean follow up: 9.1 ± 8.1 months)
were included. Mean caloric asymmetry was 15.1 ± 15.6 per cent, with 6 (19.4 per cent)
patients having asymmetry more than 25 per cent. Overall, patients experienced significant
improvement in Dizziness Handicap Inventory total (d = 0.623 (95 per cent confidence inter-
val, 0.007, 1.216)), emotional domain (d = 0.635 (95 per cent confidence interval, 0.019,
1.229)) and functional domain (d = 0.769 (95 per cent confidence interval, 0.143, 1.367))
but not physical domain (d = 0.227 (95 per cent confidence interval, −0.370, 0.815)) scores.
Patients with more than 25 per cent asymmetry had no significant improvement in
Dizziness Handicap Inventory scores, whereas those with less than 25 per cent asymmetry
had significant improvement in Dizziness Handicap Inventory functional domain scores
only (d = 0.636 (95 per cent confidence interval, 0.004, 1.244)).
Conclusion. Vestibular migraine patients with peripheral vestibular weakness on caloric test-
ing may be less likely to improve after treatment compared with those without.

Introduction

Vestibular migraine is a common and increasingly more recognised central vestibular
disorder characterised by episodes of vertigo and disequilibrium lasting minutes to
days with associated migraine headaches or migraine-equivalent symptoms.1 Patients
often also complain of neurological and cognitive symptoms such as ‘brain fog’ and
altered motor and sensory function.2 In a study examining results of the 2008
National Health Interview Survey, it was found that in respondents who had dizziness
(11.9 per cent), 23.4 per cent met criteria for vestibular migraine, representing 2.7 per
cent of the general population.3 As a result of overlap with other vestibular disorders
such as Ménière’s disease, vestibular migraine has only recently received acceptance
as a distinct clinical entity, with most recent diagnostic criteria being established in
2012.4,5

Although the specific aetiology of vestibular migraine remains undefined,6–9 it
encompasses symptoms caused by central nervous system dysfunction, dysregulated
response to peripheral stimuli or some combination of both.8–10 However, the specific
role of the peripheral vestibular system in the causation and natural history of vestibu-
lar migraine is uncertain. Studies have shown that caloric stimulation can induce
migraines in even normal patient populations,11 while others have demonstrated
improvement in migraines with low grade vestibular stimulation.12 Migraines are
believed to involve dysregulation of the trigeminal vascular system, which may provoke
under-perfusion and end-organ damage of labyrinthine structures.9,13–15 Some believe
this may be a contributing factor to the development of Ménière’s disease.4 In a cluster
analysis examining the phenotypes of patients with Ménière’s disease, a clinical sub-
group of patients encompassing 15 per cent of Ménière’s disease patients was found
to have comorbid migraine in all cases.16

Although most patients with vestibular migraine have normal vestibular function out-
side of acute attacks, a subset of 8–25 per cent of patients have abnormal responses on
calorimetry.17–21 This portion of patients may represent progression of normal disease,
alternative phenotypes of vestibular migraine or simply cases where unidentified vestibu-
lar comorbidities are present.9,17 Kang et al.17 showed that such patients were more likely
to require prolonged medical therapy than those without abnormal vestibular function
testing. However, no other studies have examined the clinical implications of abnormal
vestibular testing in vestibular migraine. Therefore, we aimed to examine the impact of
objective abnormal vestibular function on patient-reported quality of life in patients
with vestibular migraine and to determine how it affects response to treatment.
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Materials and methods

This study was approved by the Medical University of South
Carolina institutional review board, and the Equator
Network Strengthening the Reporting of Observational
Studies in Epidemiology (‘STROBE’) guidelines were reviewed
and followed. A retrospective chart review was performed to
search for patients presenting to our multidisciplinary,
vestibular-focused, neurotology clinic with definite vestibular
migraine and who had caloric testing between August 2016
and March 2019. Definite vestibular migraine was diagnosed
using the 2012 consensus guidelines.5 Those with a history
of or concurrent Ménière’s disease based on 2015 consensus
criteria22 were excluded. Those with prior ear surgery or ana-
tomical abnormalities of the temporal bones were also
excluded.

Patients with vestibular migraine were treated with a com-
mon algorithm. Initially, one of several migraine medications
are prescribed (venlafaxine, nortriptyline, topiramate, pro-
pranolol or verapamil) based on anticipated tolerance of side
effects. Magnesium is prescribed to those who cannot take
other medications (e.g. pregnancy). Physical therapy evalua-
tions were conducted by a vestibular-trained physical therapist
at the end of clinic visits, and patients were referred for ves-
tibular rehabilitation if deemed appropriate.

Although the senior author manages many vestibular
migraine patients, very few undergo vestibular testing.
Caloric testing was performed typically to rule out possible
vestibular hypofunction and to direct vestibular rehabilitation
focus. Some patients had vestibular testing prior to their initial
appointment. Others may have had positive head impulse tests
or nystagmus after head-shake, or histories concerning for
uncompensated hypofunction after a potential acute vestibular
injury. Those with symptoms that were suspicious for third-
window pathology, notably phonophobia, which is prevalent
in vestibular migraines, were referred for vestibular evoked

myogenic potential testing. Usually, rotary chair testing and
video head-impulse testing were performed along with caloric
testing when possible. Therefore, not all vestibular migraine
patients received the full gamut of vestibular testing.

All caloric tests were performed within six months of
the initial clinic visit with the Micromedical Spectrum
VisualEyes Spectrum VNG (Interacoustics, Eden Prairie,
USA) using bithermal irrigation. Relative vestibular reduction
was calculated as: right cool + right warm− left cool− left
warm divided by right cool + left cool + right warm + left
warm. Patients were stratified as those with significant hypo-
function (relative vestibular reduction more than 25 per
cent) and those with normal or minimal hypofunction (rela-
tive vestibular reduction less than 25 per cent). Because most
patients did not consistently undergo full vestibular testing
with other modalities, the results of available vestibular evoked
myogenic potential, video head-impulse testing and rotary
chair tests will be presented but will not be analysed as pri-
mary outcomes.

Patient-reported quality of life and treatment response were
assessed using the Dizziness Handicap Inventory.23 The
Dizziness Handicap Inventory has been shown to be valid
and reliable, has been translated into 14 languages and is the
most widely used survey of self-reported impairment from
dizziness.23,24 It has also been shown to correlate well with bal-
ance testing as well.25 Data were collected pre- and post-
treatment. Dizziness Handicap Inventory scores were analysed
by total, domain and individual item scores. Data on subjective
symptoms were tabulated for pre-treatment, but post-treatment
symptom data were heterogeneous and reliable analyses could
not be performed.

Statistics

All statistics were performed using SPSS® (version 25) statis-
tical software. Chi-square and the student t-test were used

Fig. 1. Flowchart for patient selection. DHI = Dizziness Handicap Inventory
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where appropriate, and Cohen’s d with 95 per cent confidence
intervals (CIs) are reported for effect size as d (lower CI, upper
CI). Pearson correlations were calculated and reported as r
(lower CI, upper CI). Means are reported as mean ± standard
deviation.

Results

A flowchart of patients included in the study is shown
in Figure 1. Of a total of 31 patients included in this study,
26 (83.9 per cent) were female, 24 (77.4 per cent) were white
(6 black, 1 Hispanic) and the mean age was 48.7 ± 20.0 years
(range, 17–86 years). Twenty-two (71.0 per cent) patients
returned for follow up, with a mean follow up time of 9.1 ±
8.1 months (range, 1.4–27.8 months), and 9 (29.0 per cent)
patients did not return for follow up after the first visit
(6 did not return, 2 were discharged with follow up as needed
and 1 was referred to local ENT). Other patient characteristics,
including symptoms, comorbidities, testing results and initial
Dizziness Handicap Inventory scores are summarised in
Table 1. Of note, on caloric testing, the mean relative vestibular
reduction was 15.1 ± 15.6 per cent (range, 0–52 per cent), with
12 (38.7 per cent) patients having right relative weakness and
14 (45.2 per cent) patients having left relative weakness. Six
(19.4 per cent) patients had relative vestibular reduction
more than 25 per cent (range, 35–52 per cent).

Treatments and response

Of the 22 patients who returned for follow up, 18 (81.8 per
cent) underwent vestibular rehabilitation and 21 (95.5 per
cent) patients received venlafaxine, nortriptyline, amitriptyl-
ine, venlafaxine, topiramate, propranolol, verapamil, magne-
sium or a combination of these medications.

Overall, 17 (77.3 per cent) of the 22 patients who returned
for follow up reported subjective improvement in dizziness.
Frequency of dizziness episodes improved significantly from
a mean of 4.8 ± 3.0 to a mean of 1.4 ± 2.0 per week (d = 1.338
(95 per cent CI, 0.450, 2.141)). Mean Dizziness Handicap
Inventory score for all patients was 58.8 ± 23.2 at the first
visit and 46.1 ± 26.8 at the last follow up, resulting in a
mean improvement of 15.2 ± 29.6 points (d = 0.623 (95 per
cent CI, 0.007, 1.216)). There were significant mean score
decreases for the emotional (d = 0.635 (95 per cent CI, 0.019,
1.229)) and functional (d = 0.769 (95 per cent CI, 0.143,
1.367)) domains, but not the physical domain (d = 0.227 (95
per cent CI, −0.370, 0.815)). Effect size for the decrease in
score for each individual item of the Dizziness Handicap
Inventory is shown in Table 2.

Relationship between vestibular function and
dizziness handicap

Baseline characteristics comparing patients with and without
significant caloric asymmetry are shown in Table 3.
Dizziness Handicap Inventory scores, treatment regimen and
vestibular testing results did not differ between the two groups.

Dizziness Handicap Inventory total and domain scores
The relative vestibular reduction more than 25 per cent group
did not experience any significant improvement in Dizziness
Handicap Inventory total score or any of the domain scores.
On the other hand, the relative vestibular reduction less than
25 per cent group did experience a significant improvement

Table 1. Patient characteristics

Parameter Value

Symptoms

– Duration of dizziness, range: 2 months to 15 years
(mean ± SD; months)

26.7 ± 37.8

– Discreet dizziness episodes (%) 81

– Chronic disequilibrium (%) 19

– Dizziness episodes per week (mean ± SD; n) 4.9 ± 2.8

– Oscillopsia (%) 13

– Imbalance with walking (%) 68

– Photophobia (%) 81

– Phonophobia (%) 48

– Lightheadedness (%) 23

– Unilateral ear pain/pressure/fullness (%) 36

– Bilateral ear pain/pressure/fullness (%) 10

– Unilateral tinnitus (%) 19

– Bilateral tinnitus (%) 26

– Headaches per week, range: daily to once per month
(mean ± SD; n)

4.2 ± 2.9

– Intractable headaches (%) 7

– Cervicalgia (%) 26

Comorbidities (%)

– Depression 26

– Anxiety 42

– Hypertension 29

– Diabetes 10

– Stroke 7

– Irritable bowel syndrome 3

– Benign paroxysmal position vertigo 16

Testing (%)

– Abnormal caloric test 19

– Abnormal vestibular evoked myogenic potential
(25 patients tested)

40

– Abnormal video head-impulse testing
(15 patients tested)

67

– Abnormal rotary chair (21 patients tested) 33

Pre-treatment DHI (mean ± SD; n)

– Total score 58.8 ± 23.2

– Emotional score 20.4 ± 9.9

– Functional score 20.2 ± 9.1

– Physical score 15.2 ± 6.2

Treatments (%)

– Vestibular rehabilitation 82

– Venlafaxine 26

– Nortriptyline 39

– Topiramate 32

– Propranolol 10

– Verapamil 6

– Magnesium 10

SD = standard deviation; DHI = Dizziness Handicap Inventory
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in Dizziness Handicap Inventory functional domain score but
did not experience significant improvement in total of other
domain scores (Table 4). The relative vestibular reduction
more than 25 per cent and relative vestibular reduction less
than 25 per cent groups did not differ significantly from
each other in terms of improvement in Dizziness Handicap
Inventory total (d = 0.054 (95 per cent CI, −1.031, 1.136))
and domain scores (emotional: d = 0.043 (95 per cent CI,
−1.042, 1.125), functional: d = 0.050 (95 per cent CI, −1.035,
1.132) and physical: d = 0.066 (95 per cent CI, −1.021,
1.147)). Relative vestibular reduction percentage did not cor-
relate significantly with initial or change in Dizziness
Handicap Inventory total score or any domain scores.

Dizziness Handicap Inventory individual item scores
On the initial visit Dizziness Handicap Inventory, patients
with relative vestibular reduction more than 25 per cent scored
significantly better on item 1 (physical domain: ‘Does looking
up increase your problem?’) compared with those with relative

vestibular reduction less than 25 per cent (d = 1.287 (95 per
cent CI, 0.310, 2.198)). Relative vestibular reduction percent-
age also correlated significantly with scores for items 1
(r =−0.417 (95 per cent CI, −0.074, −0.672)) and 8 (physical
domain: ‘Does performing more ambitious activities such as
sports, dancing, household chores (sweeping or putting dishes
away) increase your problems?’; r =−0.499 (95 per cent CI,
−0.176, −0.725)). The negative values for the correlation coeffi-
cients indicate that greater unilateral weakness on caloric tests
correlated with better scores on items 1 and 8 before treatment.

The relative vestibular reduction more than 25 per cent
group did not show any significant improvement in score for
any individual item on the Dizziness Handicap Inventory
except item 18 (emotional domain: ‘Because of your problem,
is it difficult for you to concentrate?’; d = 2.123 (95 per cent CI,
0.398, 3.435)). The relative vestibular reduction less than 25
per cent group did not show any significant improvement on
any individual item except for item 14 (functional domain:
‘Because of your problem, is it difficult for you to do strenuous

Table 2. Improvement in individual items of the Dizziness Handicap Inventory after treatment in all patients

Number Domain Item
Effect
size (d)

Lower
95% CI

Upper
95% CI

1 P Does looking up increase your problem? 0.269 −0.329 0.858

2* E Because of your problem, do you feel frustrated? 1.013 0.368 1.621

3 F Because of your problem, do you restrict your travel for business or pleasure? 0.541 −0.070 1.132

4 P Does walking down the aisle of a supermarket increase your problem? 0.000 −0.591 0.591

5* F Because of your problem, do you have difficulty getting into or out of bed? 0.694 0.074 1.290

6 F Does your problem significantly restrict your participation in social activities,
such as going out to dinner, going to movies, dancing or to parties?

0.574 −0.039 1.166

7 F Because of your problem, do you have difficulty reading? 0.513 −0.096 1.104

8 P Does performing more ambitious activities like sports, dancing, and household
chores, such as sweeping or putting dishes away, increase your problem?

0.286 −0.313 0.874

9 E Because of your problem, are you afraid to leave your home without having
someone accompany you?

0.234 −0.363 0.823

10 E Because of your problem, have you been embarrassed in front of others? 0.167 −0.428 0.756

11 P Do quick movements of your head increase your problem? 0.143 −0.451 0.732

12 F Because of your problem, do you avoid heights? 0.526 −0.084 1.117

13 P Does turning over in bed increase your problem? 0.217 −0.380 0.805

14 F Because of your problem, is it difficult for you to do strenuous housework or
yard work?

0.575 −0.038 1.167

15 E Because of your problem, are you afraid people may think that you are
intoxicated?

0.164 −0.431 0.753

16 F Because of your problem, is it difficult for you to go for a walk by yourself? 0.527 −0.083 1.118

17 P Does walking down a sidewalk increase your problem? 0.058 −0.534 0.648

18* E Because of your problem, is it difficult for you to concentrate? 0.801 0.174 1.400

19 F Because of your problem, is it difficult for you to walk around your house in
the dark?

0.329 −0.272 0.918

20 E Because of your problem, are you afraid to stay home alone? 0.605 −0.010 1.198

21 E Because of your problem, do you feel handicapped? 0.364 −0.238 0.953

22 E Has your problem placed stress on your relationship with members of your
family or friends?

0.461 −0.146 1.051

23* E Because of your problem, are you depressed? 0.648 0.031 1.243

24* F Does your problem interfere with your job or household responsibilities? 0.682 0.063 1.277

25 P Does bending over increase your problem? 0.081 −0.511 0.671

*Significant effect size. CI = confidence interval; P = physical; E = emotional; F = functional
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housework or yard work?’; d = 0.706 (95 per cent CI, 0.070,
1.316)) and item 24 (functional domain: ‘Does your problem
interfere with your job or household responsibilities?’;
d = 0.638 (95 per cent CI, 0.006, 1.247)). There was no signifi-
cant difference between the relative vestibular reduction less
than 25 per cent and relative vestibular reduction more than
25 per cent groups in terms of change in score for any individ-
ual item. However, relative vestibular reduction percentage
correlated significantly with change in item 10 score (emo-
tional domain: ‘Because of your problem have you been
embarrassed in front of others?’; r = 0.510 (95 per cent CI,
0.112, 0.767)), meaning that greater unilateral weakness corre-
lated with less improvement, specifically on item 10.

Discussion

Our data suggest that the presence of decreased vestibular
function in patients with vestibular migraine impacts patient-
reported quality of life in response to common therapies. We
found that although patients overall had an improvement in

mean Dizziness Handicap Inventory score after treatment,
only those with normal vestibular function had an improve-
ment in the functional domain while those with decreased ves-
tibular function did not. The lack of a significant difference
comparing improvement in Dizziness Handicap Inventory
total and domain scores between the two groups directly sug-
gests either the difference is small or that a larger cohort is
needed for analysis.

There is a paucity of literature describing the impact of per-
ipheral vestibular dysfunction on quality of life and treatment
response in vestibular migraine. Kang et al.17 described a
group of patients with vestibular migraine, 19 per cent of
whom had abnormal caloric responses. They found that this
subset was more likely to require continued medical migraine
prophylaxis at six months compared with those patients with-
out abnormal caloric responses. Their findings are consistent
with our results, but they did not comment on any specific
metric of symptom control. Here we show that there is a sig-
nificant difference in patient-reported quality of life, suggest-
ing that those patients who had decreased vestibular
function required prolonged medication possibly due to a
lack of improvement in dizziness handicap.

The reason that unilateral vestibular weakness could lead to
less responsiveness to therapy is uncertain. These patients did
have a significant improvement in one item of the emotional
domain of the Dizziness Handicap Inventory, ‘Because of
your problem, is it difficult for you to concentrate?’, which
was absent in those patients with normal vestibular function.
Some studies have shown that bilateral vestibulopathy may
actually lead to a decrease in balance-related anxiety compared
with those with unilateral vestibular disorders such as
Ménière’s disease.26 The theory is that intact vestibular func-
tion is necessary for the development of anxiety related to ver-
tigo due to reciprocal pathways involving the vestibular system,
central amygdaloid nucleus, the infralimbic and insular cortex
and the hypothalamus.27,28

Although patients with vestibular migraine appeared to
have higher levels of anxiety than those with bilateral vestibu-
lopathy, comparisons between patients with differential ves-
tibular function within vestibular migraine were not

Table 3. Baseline characteristics comparing patients with and without caloric asymmetry

Parameter Relative vestibular reduction >25% Relative vestibular reduction <25% Effect size (d (95% CI))

Pre-treatment DHI total score (mean ± SD; n) 50.7 ± 27.6 60.8 ± 22.2 0.436 (−0.472, 1.322)

Pre-treatment DHI Emotional score (mean ± SD; n) 19.0 ± 11.4 20.7 ± 9.7 0.172 (−0.725, 1.059)

Pre-treatment DHI Functional score (mean ± SD; n) 19.3 ± 12.3 24.2 ± 8.2 0.532 (−0.382, 1.418)

Pre-treatment DHI Physical score (mean ± SD; n) 12.3 ± 6.3 15.9 ± 6.1 0.584 (−0.334, 1.471)

Vestibular rehabilitation (%) 50 86 0.463 (−0.447, 1.349)

Venlafaxine (%) 17 32 0.354 (−0.551, 1.240)

Nortriptyline (%) 17 46 0.630 (−0.290, 1.518)

Topiramate (%) 50 29 0.404 (−0.503, 1.290)

Propranolol (%) 17 9 0.239 (−0.660, 1.126)

Verapamil (%) 0 8 0.332 (−0.572, 1.218)

Magnesium (%) 0 12 0.407 (−0.500, 1.293)

Abnormal VEMP (25 patients total) (%) 17 47 0.217 (−0.710, 1.129)

Abnormal VHIT (15 patients total) (%) 33 75 0.894 (−0.384, 2.103)

Abnormal rotary chair (21 patients total) (%) 33 33 0.000 (−1.222, 1.222)

CI = confidence interval; DHI = Dizziness Handicap Inventory; SD = standard deviation; VEMP = vestibular evoked myogenic potential; VHIT = video head-impulse testing

Table 4. Improvement in Dizziness Handicap Inventory scores for patients with
and without caloric asymmetry

Parameter Effect size (d) Lower 95% CI Upper 95% CI

RVR >25%

– Emotional 0.735 −0.635 1.961

– Functional 0.707 −0.657 1.934

– Physical 0.467 −0.857 1.700

– Total 0.750 −0.622 1.977

RVR <25%

– Emotional 0.426 −0.194 1.031

– Functional* 0.636 0.004 1.244

– Physical 0.205 −0.406 0.808

– Total 0.471 −0.151 1.076

*Significant effect size. CI = confidence interval; RVR = relative vestibular reduction
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performed.26 Perhaps, along the same vein, peripheral vestibu-
lar weakness in patients with vestibular migraine suppresses
the balance–anxiety pathway, which then leads to decreased
negative input from the peripheral vestibular system to the
central nervous system with each episode of vertigo or imbal-
ance. Thus, patients with vestibular dysfunction may be pro-
tected from frequent insults to emotional control systems
and be more susceptible to vestibular migraine medications
and treatment in some areas.

Our data suggest that patients with vestibular migraine with
decreased vestibular function may have a propensity toward
more emotional or functional symptoms than physical vestibu-
lar symptoms compared with their normal vestibular function
counterparts. Those with decreased vestibular function may be
less prone to suffer from the physical effects of vestibular
migraine because of decreased input to the central nervous sys-
tem from the peripheral vestibular system or decreased central
sensitivity to peripheral vestibular signals, akin to the pathways
above describing the relationship between vestibular function
and anxiety. Another explanation may be that those with ves-
tibular hypofunction have compensated for and are less both-
ered by physical symptoms. This is evidenced by the lack of
abnormal findings in other vestibular tests in those with
more than 25 per cent caloric asymmetry compared with
those with normal caloric results.

Patients with vestibular migraine and vestibular hypofunc-
tion may be more directly managed by the central regulation
provided by vestibular migraine medications. Liu et al.29

showed that patients with Ménière’s disease and migraine
did not have as much functional improvement after gentami-
cin injections compared with those with Ménière’s disease
alone. In fact, some patients had triggering of migraine and
vestibular migraine symptoms. The conclusion was that
decreasing vestibular function unmasked functional problems.
This relates to our study as it suggests that patients with
impaired vestibular function may have more functional causes
of their distress and thus can be better served by targeting
those areas.

Relative vestibular reduction percentage correlated with
reduced improvement on item 10 of the Dizziness Handicap
Inventory, ‘Because of your problem have you been embar-
rassed in front of others?’, which may be related to catastro-
phising thought processes. Catastrophising is usually
described in relation to pain, where a psychological reaction
of helplessness or hopelessness is elicited through exaggerated
thoughts about the magnitude of pain. In migraine patients,
catastrophising has been shown to be related to impaired func-
tioning and quality of life.30 We can only speculate, but the
discussion of the various domains of quality of life that can
be affected in patients with vestibular migraine, namely phys-
ical, functional, emotional and cognitive, implies a need for a
better instrument than the Dizziness Handicap Inventory to
assess the progress of vestibular migraine patients more specif-
ically and comprehensively.

The Dizziness Handicap Inventory has been validated in
benign positional paroxysmal vertigo, acoustic neuroma resec-
tion and chemical ablation procedures for Ménière’s disease,
but not for vestibular migraine.23,31–33 Our finding that, in
all patients, only the emotional and functional domains of
the Dizziness Handicap Inventory had significant improve-
ment argues that the physical domain items in the Dizziness
Handicap Inventory may not be well-suited for the vestibular
migraine population. The Dizziness Handicap Inventory may
also fail to address other factors notable to migraineurs, such

as cognitive impairment. It has been reported that in a variety
of vestibular disorders, including vestibular migraine, the
Dizziness Handicap Inventory consistently failed to identify
cognitive dysfunction that was uncovered by the Cognitive
Failure Questionnaire.2 A more comprehensive instrument
would require psychometric analyses of how vestibular migraine
patients perform on specific items of the Dizziness Handicap
Inventory as well as on other relevant cognitive and psychiatric
inventories. Of note, the minimal change in Dizziness Handicap
Inventory score for a clinical difference has been cited to be 18
points, which is slightly more than the mean difference (15.2
points) that we found in our cohort.23 The significance of this
is uncertain given that we did notice that most patients (77
per cent) reported subjective improvement on follow up.

The subset of patients with vestibular migraine and docu-
mented vestibular dysfunction may represent a group with
undiagnosed comorbid vestibular disorders or a different
phenotype of vestibular migraine.4,34 They may also represent
patients with vestibular migraine who have progressed to per-
ipheral end-organ damage. Pathophysiology of vestibular
migraine is uncertain, but some authors have postulated that
vestibular migraine and Ménière’s disease may have a common
pathophysiology or represent a spectrum of the same disease.4

The trigeminovascular system is believed to be one site of
migraine focus in vestibular migraine and has also been
shown to have the ability to regulate cochlear blood supply.15

Therefore, it is possible that vestibular migraine vasoactivity
may cause peripheral end-organ damage over time.

• Vestibular migraine is a common cause of dizziness that does not
currently have a ‘gold standard’ for treatment

• Prognosis of vestibular migraine with different types of treatment and the
factors contributing to different outcomes of treatments has not been
well studied

• This study provides one potential factor, namely vestibular hypofunction
as evidenced on caloric testing, which may help in predicting treatment
outcomes

The limitations of this study include a small sample size
and the biases of a retrospective review. Caloric testing was
our main outcome for vestibular function in this cohort, and
caloric testing was performed at various time points within a
six-month period from initial evaluation. However, given the
chronicity of symptoms in this population, the specific timing
of caloric function testing should not significantly alter the
results. There may be a selection bias given that only those
who had caloric testing were included. This may have left
out patients with peripheral vestibular dysfunction who did
not have enough concerning signs or symptoms to provoke
vestibular testing. This may also hinder generalisability of
our results to the whole vestibular migraine population.
Obtaining full vestibular evaluation (video head-impulse test-
ing, vestibular evoked myogenic potentials, caloric testing
and rotary chair testing) in vestibular migraine patients pro-
spectively may clarify the extent to which peripheral vestibular
hypofunction impacts response to treatment. Nevertheless,
even in this small cohort, a noticeable difference in treatment
response was obtained between patients with and without cal-
oric asymmetry, suggesting that these patients may need to be
managed differently.

Data availability statement. Research data from this study will not be
available for the public. However, researchers may reach out to the corre-
sponding author if they are interested in seeing the raw data. This research
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