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Dear Editor,

Fibromyalgia 1s a common debilitating disorder of wide-
spread pain, affecting roughly 2% to 3% of the population,
yet effective treatments are still lacking.! Novel interventions
that are safe, affordable, effective, and readily translatable
into clinical practice remain an urgent and unmet need.

Although traditionally used as a routine neurodiagnostic
technique, the caloric test over recent decades has also dem-
onstrated therapeutic benefits in centralized pain syndromes,
such as post-stroke thalamic pain, transverse myelitis,
migraine, and phantom limb pain, along with other wide-
ranging multimodal effects (eg, improving mood, attention,
perception, cognition/insight, and mobility).”™ The techni-
que involves irrigating the external ear canal with cold/warm
water to incite the vestibulo-ocular reflex, and it has been
shown to consistently activate an endogenous restorative-
function brain circuit. This vestibulocortical stimulation
(VCS) procedure, unlike noninvasive neuromodulation
modalities such as vagus nerve stimulation and repetitive
transcranial magnetic stimulation,®” is a low-cost, easy-to-
administer, and widely accessible intervention with a long-
standing safety profile since its development more than a cen-
tury ago. In the present study, we therefore sought to
examine whether VCS can also provide pain relief and
improve quality-of-life measures in patients with refractory
fibromyalgia.

Methods

This nonrandomized open-label effectiveness trial (data col-
lection) was conducted between February and July 2021. All
patients provided written, informed consent for participation
in this trial and were recruited from a single rheumatology
practice according to a study protocol approved by the

Mount Sinai Hospital System Institutional Review Board
(STUDY-20-01350M-CR001; ClinicalTrials.gov identifier:
NCT05004194). Twenty-one patients (>18years of age)
who satisfied the 2016 American College of Rheumatology
diagnostic criteria for fibromyalgia (all refractory according
to clinical assessment) participated in the trial (mean
age = 46.5 years; 20 female). Of these, 10 had primary fibro-
myalgia, 11 had an underlying inflammatory disorder, and
18 were receiving at least one pharmacotherapy for fibro-
myalgia. There were several exclusion criteria.

Each participant completed baseline surveys and pain
intensity numeric pain scales daily (0= “no pain” to 10=
“worst pain of my life”) for 1 week before VCS. Each partici-
pant then underwent one VCS treatment session with 50 cc of
right-ear cold-water irrigation (4°C) at 1-2 cc/second. VCS
was confirmed by observing postprocedural nystagmus and
patient-reported vertigo. Pain intensity scores were recorded
before VCS and at 5 minutes, 15 minutes, and 30 minutes
after VCS. Overall subjective well-being (0= “worst I've ever
felt” to 10= “best I've ever felt”) was also assessed at base-
line and 30 minutes after the procedure. After VCS, each par-
ticipant was asked to complete secondary surveys at
24 hours, 1 week, 2 weeks, and 4 weeks out. All participants’
pain medications continued throughout this period. The pri-
mary outcome measure was change in pain intensity at
1 week after VCS, relative to baseline. Secondary outcomes
included immediate change in pain and subjective well-being,
improved quality of life, and assessment of VCS technique
tolerability.

Results

There was rapid pain relief at § minutes after the procedure, and
at 30 minutes after VCS, pain decreased in 17/21 participants
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Figure 1. (A) Pain reduction and improved well-being ratings at 30 minutes after vestibulocortical stimulation (VCS). Left panel shows
distributions of pain intensity ratings (n= 21) at baseline, 5 minutes, and 30 minutes after VCS. Right panel shows distributions of overall subjective well-
being rating scores at baseline and 30 minutes after VCS. Boxes show the interquartile range (IQR), median (midline), and mean (x). Whiskers show the
range of values beyond the box limits within a distance of 1.5 x IQR (ie, 12.5% and 87.5%). P values are from Wilcoxon signed-rank tests of baseline and
post-VCS 30-minute data. (B) Pain relief sustained for 7 days after VCS treatment. After a single VCS administration on Day 7, mean pain ratings
across Days 8-14 were significantly different from the baseline mean (ie, 7.29 from daily pre-VCS pain ratings averaged across Days 0-6; P=.0172).
Mixed modelling methodology was used to perform this repeated pain measures analysis (PROC MIXED, SAS system software) and generate a
mathematical equation expressing the trajectory of pain intensity over time while accounting for correlation between measures within participants,
missing data points in a small trial (assumed to be missing at random), and irregularly spaced time between participant measures:

y = 7.594(0.26 x day) — (0.11 x day’)+(0.0054 x day’); P< .0001. These analytical methods enable estimation of the shape that best fits the pattern of
measures over time (eg, linear, parabolic, or cubic).” For the present trial data (n= 17), a nonlinear relationship (cubic function) provided the best fit, which
suggests a gradual curvilinear decrease in pain over time (after VCS) for maost participants and a slight increase toward the end of the follow-up period.
Four participants out of n=21 (panel A} had no pre-VCS (Days 0-6) or post-VCS (Days 8-14) data and thus were not included in the mixed modelling
analysis. (C) VCS technique tolerability, side effects, and participants’ willingness to repeat intervention for pain relief. The 3 white horizontal
bars depict the percentages of participants (from total n = 17) reporting each of the VCS side effects (ie, 82% uncomfortable or painful; 59% headache;
47% nausea). The short vertical dotted lines indicate the mean intensity (0-10 numeric rating scale) for each of the respective side effects (ie, 4.5, 4.9,
and 5.3, respectively). Their duration was not formally measured, but they resolved rapidly. The solid black horizontal bars depict the percentages of
participants (from total n= 17) who indicated they would have repeat VCS sessions if VCS reduced their pain by 50% or more for 1 week or for 1 month
lie, 88% and 88%, respectively). These tolerability results overall are consistent with a recent VCS study in persistent pain disorders, '® such as most
participants’ (ie, 15/17) willingness to have repeat VCS sessions for pain relief. Of the remaining 2 participants who would not have it repeated, one found
the procedure too uncomfortable (ie, 10/10 score), whereas the other participant did not find it uncomfortable (ie, 3/10) but reported strong nausea (10/
10) and had a single episode of small-volume emesis with no further issues. There were no major adverse events in the present study.

(81%), increased in 1/21 (4.8%), and was unchanged in 3/21 subscale; #=12) and fatigue (38.3 to 32.3; Global Fatigue
(14.3%) (P < .0001; Wilcoxon signed-rank tests; Figure 1A). In Index; 7 = 11) were also observed a week after VCS treatment in

those who reported a pain reduction at 30 minutes after the pro- a subsample of participants (ie, 12 and 11 patients completed
cedure, 7/17 (41%) reported at least a 50% improvement. these respective scales). The two subgroups of participants—pri-
Subjective well-being ratings improved at 30 minutes after VCS mary fibromyalgia and comorbid inflammatory disease—had
in 11/21 participants (52.4%), worsened in 3/21 (14.3%), and similar pain reductions. However, there was no statistically sig-
were unchanged in 7/21 (33.3%) (P =.0082; Wilcoxon signed- nificant difference in pain reduction between the subgroups, and
rank tests; Figure 1A). Twenty-four hours after VCS and over it should be noted that the present pilot trial was also not
the following week, a significant decrease in pain was main- designed or sufficiently powered to detect such a difference.
tained relative to baseline, as shown in a mixed modeling analy- There were no major adverse effects in the present study. VCS

sis (P=.0172; Figure 1B).” Decreases in average pain was well tolerated, with the large majority of participants (88%)
interference (7.2 to 3.4; Brief Pain Inventory Pain Interference indicating that they would have the procedure again if it reduced
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their pain by >50% for 1 week or for 1 month (Figure 1C).
This finding is consistent with a recent VCS study in persistent
pain disorders.'” One patient in the present trial also reported
that she felt “a curtain was lifted” after VCS with respect to
overall mood and global improvement, and 3 participants
requested a repeat treatment session.

Discussion

In the present pilot trial, VCS was found to be a safe and effec-
tive intervention for short-term pain relief and improving sub-
jective well-being in patients with refractory fibromyalgia. The
effects were quick in onset and lasted up to 7 days after the
procedure for most participants. However, interpretation of
these results is limited, as a sham intervention was not included
and postprocedural data were incomplete for assessing the
quality and longer-term duration of VCS treatment. As such,
these findings require further investigation in large, random-
ized, placebo-controlled trials. The trials should be designed
to assess the comparative efficacy, durability, tolerability,
and health economics of VCS as a potential first-line and/or
adjuvant therapy in the clinical management of fibromyalgia.
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