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ABSTRACT

Objectives: Vertigo and dizziness cover several multisensory and sensorimotor syndromes of various aetiologies and pathogenesis. Benign paroxysmal
positional vertigo (BPPV) is the most common presenting cause of peripheral vertigo. BPPV patients can have other incapacitating symptoms, such as
neck pain, musculoskeletal pain, headache, photophobia, visual disturbance and fatigue. The major proprioceptors of the neck are the spindles of the
cervical muscles. There are specific connections that exist between the cervical receptors and the visual, vestibular apparatus and sympathetic nervous
system. The most common way to compensate for a dynamic balance disturbance seems to be the static use of neck muscle which generates pain. This
leads to sensorimotor control disturbance due to a lack of motor control thus, creating a vicious cycle of impaired postural control and pain. Any type
of mechanical neck pain/stiffness limits the cervical range of motion. Muscle relaxants effectively reduce the neck pain which indirectly increases the
canalith repositioning manoeuvre (CRM’s) efficacy. Our study aims to find the incidence of neck pain in BPPV patients and evaluate the role of muscle
relaxants and anti-inflammatory as an adjuvant in improving the outcome of repositioning manoeuvre.

Material and Methods: Two hundred patients were taken for the study. Pre-treatment dizziness handicap inventory (DHI) score and visual analogue scale
(VAS) score were documented. All patients underwent CRM in accordance with the involved canal. This was the observational part of the study. Patients
having a VAS score of more than 5 were taken for the interventional part of the study. They were further divided into two groups - group A and group B. In
group A, only CRM was performed. In group B, along with CRM a combination medication of thiocolchicoside (4 mg) and aceclofenac (100 mg) was used in
twice daily dosing for 7 days. The patients was followed up on 3rd day and 7th day. Post-treatment DHI score and VAS score were documented on the 7th day.

Results: Statical analysis was done. 53% of the subjects had neck pain. The change in DHI score was significantly greater in group B, compared to group
A (p-value < 0.05). The change in VAS score was significantly greater in group B, compared to group A (p-value < 0.05). The need for repeat manoeuvre
was significantly greater among subjects of group A compared to group B (p-value < 0.05). Proper execution of canalith repositioning manoeuvre (CRM)
involves extension, flexion and rotation of the patient’s neck known as cervical range of motion (C-ROM). A reduced C-ROM could hinder the proper
execution of the repositioning procedures or even cause their failure, the requirement of multiple CRM and early recurrences.

Conclusion: Muscle relaxants and anti-inflammatory are effective in reducing neck pain/stiffness which indirectly increases the efficacy of CRM by
reducing muscle tension which is important to improve postural balance. This results in the normalization of proprioceptive signals in the neck muscles
hence, reducing sensory mismatch. Therefore neck-directed therapy has a role in the management of BPPV patients with neck pain/stiffness.

Keywords: BPPV, Canalith repositioning manoeuvre, Muscle relaxant, Neck pain

INTRODUCTION explainable by the theory of canalolithiasis or cupulolithiasis.?

BPPV patients can have other incapacitating symptoms, such
Vertigo and dizziness cover several multisensory and

sensorimotor syndromes of various aetiologies and
pathogenesis." It may be central or peripheral. Benign
paroxysmal positional vertigo (BPPV) is the most common
presenting cause of peripheral vertigo. It has an estimated ~ of movement about each of its cervical joints, forming a
lifetime prevalence of 2.4%.% Cases of BPPV seems to be  complex biomechanical system.* The major proprioceptors of

as neck pain, musculoskeletal pain, headache, photophobia,
visual disturbance and fatigue.’> The cervical spine has at
least 20 pairs of muscles with numerous degrees of freedom
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the neck are the spindles of the cervical muscles.® There are
specific connections that exist between the cervical receptors
and the visual, vestibular apparatus and sympathetic nervous
system.*

The cervical afferents are also involved in three reflexes
influencing head, eye and postural stability: the cervicocollic
reflex(CCR), the cervicoocular reflex(COR), and the tonic
neck reflex(TNR). All these reflexes work in conjunction
with each other and are influenced by vestibular and visual
input for coordinated stability of the head, eyes and posture.®
Postural mismatch occurs in all situations in BPPV.’ The
purpose is to secure vertical balance. The most common
way to compensate for a dynamic balance disturbance seems
to be the static use of neck muscle. Static use of cervical
muscle generates pain. This leads to sensorimotor control
disturbance due to a lack of motor control. This will further
create a vicious cycle of impaired postural control and pain.’

A positive positional test combined with an appropriate
history is the key to making the diagnosis. BPPV can
usually be adequately managed with canalith repositioning
manoeuvre (CRM) without long-term medication or
surgery.” Proper execution of CRM involves extension, flexion
and rotation of the patients neck. This is attributed to the
cervical-range of motion (C-ROM).# A reduced C-ROM could
hinder the proper execution of the repositioning procedures
or even cause their failure, the requirement of multiple CRMs
and early recurrences.®

Any type of mechanical neck pain/stiffness limits the range
of cervical motion. Analgesics, anti-inflammatories and
muscle relaxants can be given orally and are commonly used
in clinical practice to relieve neck pain/stiffness and muscle
spasms.’ Muscle relaxants effectively reduce the neck pain'®
which indirectly increases the CRM’s efficacy.

Hence, muscle relaxants and anti-inflammatories could be
of help in relieving cervical muscle pain and spasms, which
increases the C-ROM. Our study aims to find the incidence
of neck pain in BPPV patients and evaluate the role of muscle
relaxants and anti-inflammatories as adjuvant in improving
the outcome of repositioning manoeuvres.

MATERIAL AND METHODS

This was an observational and interventional study conducted in
the department of otorhinolaryngology at our centre. After due
approval from the Ethics Committee, the study was initiated.

Inclusion Criteria

1. Vertigo patients with positive positional testing and/or
video-nystagmography (VNG) findings.

2. The patient has not been on labyrinthine sedatives for
the last 3 days.
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Exclusion Criteria

1. The patient not willing to participate in the study.

2. Patients suffering from central vestibular disorder and
peripheral vestibular disorder other than BPPV.

3. Neck pain/stiffness due to structural deformity or
neurological aetiologies.

Aim

To study the incidence of neck pain in patients of BPPV
and to evaluate the role of muscle relaxants as adjuvants in
improving the outcome of repositioning manoeuvres in
BPPV patients.

Objectives

o To know the incidence of neck pain in patients with BPPV

o To evaluate the role of muscle relaxants and anti-
inflammatories as an adjuvant to repositioning manoeuvres.

«  Comparison of The Dizziness Handicap Inventory (DHI)
score with and without the adjuvant treatment.

Methodology

History was documented, and a detailed clinical evaluation
was performed. Patients in whom history was suggestive of
BPPV had clinical positional testing such as the Dix-Hallpike
test for the posterior canal, the Barbeque test for the lateral
canal and the supine straight head extension test for the
anterior canal done to provoke canal-specific nystagmus. A
pair of glasses with 20 diopter lenses was used to identify the
character of nystagmus as torsional up-beating nystagmus for
the posterior canal, horizontal nystagmus for the lateral canal
and down-beating nystagmus for the anterior canal. Patients
who didn’t show any nystagmus or there was suspicion of
multiple canal involvement, they were further evaluated with
video-oculography. Diagnosis of BPPV was confirmed. These
patients were taken for study and informed written consent
was taken. Pre-treatment DHI score was documented.
Patients were asked about the associated neck pain/stiffness.
The visual analogue scale (VAS) score was documented. This
was the observational part of the study.

A neck examination was done. C-ROM was assessed
clinically. An X-ray of the soft tissue neck (lateral view)
was done to rule out any structural deformity. Other causes
of neck pain/stiffness, like neurological causes/structural
deformity, were ruled out.

All patients underwent CRM of the involved canal as
Epley’s manoeuvre for the posterior canal, Barbeque roll
for the horizontal canal and Yakovino manoeuvre for the
anterior canal, which are the widely accepted manoeuvres
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for the treatment of BPPV. All patients were instructed on
precautions to be taken at home.

Patients having neck pain/stiftness and a VAS score of 5
or more were further taken for the interventional part
of the study. They were further divided into two groups
(group A and group B) through convenience sampling. In
group A, only CRM was performed, which is the standard
treatment for BPPV. In group B, a fixed-dose combination of
thiocolchicoside (4 mg) and aceclofenac (100 mg) was given
orally, followed by CRM after 3 hours. These patients were
further treated with the same medication in twice daily doses
for 7 days. This was the interventional part of the study.

All patients were asked to come for follow-up on the 3rd
day and 7th day. Patients were assessed for any change in
vertiginous symptoms and/or relief of neck pain/stiffness.
Patients were asked about any side effects of the drug or drug
allergy. Any patient who developed dyspepsia was prescribed a
proton pump inhibitor (PPI) for the duration of drug therapy.
Repeat CRM was done only in cases where residual vertigo
was persisting on the 3rd day and/or 7th day. Post-treatment
DHI scores and VAS scores were documented in all patients
on the 7th day. All patients of group B were able to complete
the drug therapy [Figure 1].

Statistical Analysis Plan

Data were entered into the Excel sheet. Data were analysed
using Statistical Package for Social Sciences (SPSS) 25.0
version, International business machines corporation (IBM),
Chicago. Data were analysed for probability distribution using
the Shapiro-Wilk test. Descriptive statistics were performed.
Data were described as numbers, percentages, and mean +
standard deviation. Inter-group comparison of continuous
variables was done using an independent t-test and Mann-
Whitney U test. Inter-group comparison of categorical
variables was done using the chi-square test. P-value <0.05 was
considered statistically significant.

RESULTS

In the present study, 200 patients were included. The most
commonly affected age group was 41-60 years (47.5%), with
a female predominance of 59%. 189 subjects (94.5%) had
single canal involvement. 9 (4.5%) of subjects had two-canal
involvement. 2 (1%) of subjects had three-canal involvement.
77.5% of the patients had posterior canal involvement, 27%
had anterior canal involvement, and 2% had lateral canal
involvement. 53% of the subjects had associated neck pain.
In group A, the median pre-treatment DHI was 44, which
had reduced to 9 post-treatment. In group B, the median
pre-treatment DHI was 50, which had reduced to 6 post-
treatment. Change in DHI was 35 for group A and 44 for
group B, which was statistically significant in comparison to

| Confirmed case of BPPV (Clinical and / or VNG) |
1

| Neck pain/stiffness assessment done. Pre-treatment DHI and VAS score documented |

1
| l

[ VAS Score > 5 |
l

l
S
CRM done

CRM + FDCs (Muscle relaxant +

CRM done
I l Anti — Inflammatory)
[}

| 1% follow up on 3 day |

‘ 2™ follow up on 7* day. Post-treatment DHI and VAS score documented |

|

| Statistical analysis

Figure 1: Methodology flowchart. BPPV: Benign paroxysmal positional
vertigo, VNG: Video nystagmography, DHI: Dizziness handicap
inventory score, VAS: Visual analogue scale score, CRM: Canalith
repositioning manoeuvre, FDCs: Fixed drug combinations.

group A. The change in VAS score was 0 for group A and 7
for group B, which was statistically significant in comparison
to group A. The need for repeat CRM was significant in
group A (45.2%) compared to group B (15.1%).

DISCUSSION

The commonest presenting cause of peripheral vertigo is
BPPV? Along with the classical symptoms, patients may
have incapacitating symptoms such as neck pain, headache,
musculoskeletal pain, photophobia, visual disturbance
and fatigue’ The most common way to compensate for a
dynamic balance disturbance, as in BPPV, seems to be the
static use of neck muscles to avoid vestibular symptoms. The
vestibulospinal, vestibulocollic and vestibulo-ocular reflex
that occurs with vestibular stimulation increases the tone of
the neck muscle." This is a protective response to limit further
stimulation of the painful tissue. Such disturbances in the
long run may cause tissue damage. This further aggravates the
pain and promotes dysfunctional motion patterns. A vicious
cycle is created, leading to more impaired postural control
and pain.® Associated neck pain/stiffness results in decreased
cervical range of motion.”? A reduced C-ROM could hinder
the proper execution of the repositioning procedures or even
cause their failure, the requirement of multiple CRMs and
early recurrences.® Muscle relaxants and anti-inflammatory
are effective in reducing neck pain/stiffness, which indirectly
increases the efficacy of CRM by reducing muscle tension,
which is important to improve postural balance.’ This results
in the normalisation of proprioceptive signals in the neck
muscles,” hence reducing sensory mismatch.” Therefore,

Annals of Otology and Neurotology « 2025 « 6(e013) | 3



Singh et al.: Neck Pain in Benign Paroxysmal Positional Vertigo (BPPV)

neck-directed therapy has a role in the management of BPPV
patients with neck pain/stiffness.

Our study included 200 patients. The age range in our study
was 18—81 years. Most of the patients were in the age group
of 41-60 years (47.5%) with a mean age of 51.33 + 14.65 years
[Figure 2]. Studies by Swain et al.,"* von Breveren et al.,'
Khan et al.,'* Furman et al.,' and Shim et al.'” found mean
ages of 41.4 years,” 49.4 (SD 13.8)", 53.07," 54 years,'* and
54.4 + 14.8," respectively. These findings were consistent
with the findings of our study.

There was a female preponderance of 59% in our study.
41% of the subjects were males [Figure 3a]. Other studies
conducted by Khan et al.,”” von Breveren et al.,'* You et al.,"®
Lee et al,” Swain et al,”” Shim et al.,'” and Jeong et al.*
showed similar results.

In our study, we found that the most commonly involved
canal was the posterior semicircular canal—155 (77.5%)
of the patients, followed by the anterior semicircular
canal—54 (27%) of the patients; and the least common was
the lateral semicircular canal—4 (2%) patients [Figure 3b].
Previous studies by Korres et al?* and Balatsouras et al.”
had reported a lesser number of the anterior canal (1%-2%)
involvement. Following the use of VNG in diagnosis and
increasing availability, the involvement of the anterior canal
has succeeded the lateral semicircular canal. Jackson et al.®
had reported 21.2% of the anterior canal involvement. Other
studies by Khan et al.,"” Lopez-Escamez et al.** reported 20.6%
and 17.14% cases of anterior canal BPPV, respectively. Our
study has documented 27% of anterior canal involvement,
which is slightly higher to their finding.

Among 200 of the subjects, 106 (53%) of the patients had
neck pain [Figure 4]. Other studies by Wilhelmsen K et al.,”
Kalland Knapstad M et al,”? Malmstrom et al.,* Wenche
Iglebeek et al.,’ Wenche Iglebeek et al.”” showed an association
of BPPV with neck pain and having an association more than
50%, 59%, 85.3%, 87%, and 92%, respectively. Wilhelmsen K
et al.” in their survey, found that head instability associated
with vestibular disorders may result in dysfunctional head-
on-trunk control strategies, putting excessive strain on the
neck muscles over time. The combined effect of neck pain
and dysfunctional control strategies may sustain balance
problems and in part explain the association between neck
pain and balance. In our study, more than 50% of associated
neck pain with vertigo supports this evidence. Malmstrom
et al.* in their study, found that initial neck shoulder back
(NSB) pain might cause distorted cervical proprioceptive
information and produce a sensory mismatch that induces
or maintains conditions such as dizziness. Initial dizziness
can result in cervical muscle tension which leads to NSB
pain. Thus, a bi-directional relationship exists. Therefore
their finding suggests that one should be aware of different
additional symptoms in vertigo patients and treat them
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Figure 2: Distribution of study subjects based on age.

accordingly. Knapstad MK et al.'? have found that neck pain
may alter cervical proprioception and works as an exacerbator
for dizziness even when the neck disorder is secondary to the
dizziness. This may be due to increased avoidance behaviour
and fear of head movements in patients of vertigo. Seemungal
BM et al.*® in their publication, mentioned that the increased
neck muscle tension in vestibular patients may be linked to
both cause and effect of reduced head movements.

The subjects with neck pain/stiffness were treated either
with manoeuvre (group A) or with manoeuvre and adjuvant
therapy of fixed drug combination (FDC) of thiocolchicoside
(4 mg) and aceclofenac (100 mg) (group B). Before the
treatment, the median DHI score of group A was 46
(41.5-52) and of group B was 47 (42.5-53.5) [Table 1].
DHI value at baseline was similar, and the difference was
statistically non-significant (p-value = 0.054). Malmstrom
et al.* in their study found that in patients with vertigo, those
who have NSB pain have significantly higher DHI. In our
study, the DHI value of the groups who have the associated
neck pain/stiffness was slightly higher and supports the
finding of Malmstrom et al.?®. In the study of Nishino et al.,”
the total average scores of pre-treatment groups for BPPV
were 47.93 + 24.46. In the post-treatment group score, values
diminished to 6.13 + 7.22. This finding was also comparable
with our findings. In both groups, there was a significant
reduction in the DHI score after the intervention (p-value
<0.05). This finding is again consistent with the fact that CRM
is the standard treatment protocol of BPPV management.
Empbhasis was given primarily on the change of DHI in each
group. The change in median DHI score of group A was
36 (32-39), and group B was 41 (39-44.5). This change
was significantly greater in group B compared to group
A (p-value <0.05) [Table 2] [Figure 5a]. As the change in
median DHI value in group B was more, this correlates well
with the fact that the more the change of DHI value, the
better the functional outcomes in patients. Thus improving
the quality of life of the patient.
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Gender

Male = Female

Number of canals involved
1.0%

4.5%

94.5%

Two = Three

B One

Figure 3: (a) Distribution of study subjects based on gender, (b) Distribution of study subjects based on the number of canals

involved.

Table 1: Description of DHI score in group A and group B before
and after intervention.

Statistics Group A Group B
Pre- Post- Pre- Post-

treatment treatment | treatment | treatment
Median 46.0 9.0 47.0 6.0
(inter-quartile  (41.5- (5.0-14.5) | (42.5-53.5) | (3.5-10.0)
range) 52.0)
Mean + 46.75 + 10.00 £ 47.64 + 7.05 +
standard 7.181 6.220 7.646 4.430
deviation
Minimum 25.00 1.00 29.00 1.00
Maximum 60.0 25.0 63.00 20.00

DHI: Dizziness handicap inventory.

Table 2: Inter-group comparison of change in DHI and VAS score.

Variable Group A Group B z-value | p-value
Change in DHI | 36.0 41.0 -3.511 <0.001*
score? (32.0-39.0) | (39.0-44.5)

Change in VAS | 0.0 7.0 -8.414 | <0.001*
score® (0.0-2.0) (6.0-7.0)

“Mann-Whitney U test.
*p-value < 0.05 was considered statistically significant.
DHI: Dizziness handicap inventory, VAS: Visual analogue scale.

Before the treatment, the median VAS score of group A was
7 (6-7) and of group B was 7 (6-8). VAS value at baseline was
similar, and the difference was statistically non-significant
(p-value = 0.412). After the treatment, the median VAS

Presence of neck pain

47.0% 53.0%

Yes No

Figure 4: Distribution of study subjects based on the presence of
neck pain.

score of group A was 6 (5-7) and of group B was 0 (0-0). VAS
was significantly greater in group A compared to group B, and
the difference was statistically significant (p-value <0.05).
The change in median VAS score of group A was 0 (0.0-2.0),
and group B was 7 (6.0-7.0) [Table 3] [Figure 5b]. This change
was significantly greater in group B compared to group A
(p-value <0.05). Yahia A et al.** have documented the mean
neck pain intensity of 6.65 on the VAS scale for patients with
neck pain along with vertigo. This finding was also comparable
with our finding, as in both the groups (group A and group B),
the mean VAS score was 6.69 and 6.86, respectively.
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Change in DHI Change in VAS score
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Figure 5: (a) Change in DHI score in group A and group B, (b) Change in VAS score in group A and group B. DHI: Dizziness
handicap inventory, VAS:Visual analogue scale.

Table 3: Description of VAS score in group A and group B before and after intervention.

Statistics Group A Group B

Pre-treatment Post-treatment Pre-treatment Post-treatment
Median (inter-quartile range) 7.0 (6.0-7.0) 6.0 (5.0-7.0) 7.0 (6.0-8.0) 0.0 (0.0-0.0)
Mean + standard deviation 6.69 £ 1.084 5.28 +2.187 6.86 £ 1.177 0.26 + 0.654
Minimum 5.00 0.00 5.00 0.00
Maximum 9.00 9.00 9.00 3.00

VAS: Visual analogue scale.

In group A, 29 (54.7%) of the patients didn’t require repeat
repositioning manoeuvres. 20 (37.7%) of the patients required
it once. 4 (7.5%) of the patients required it twice. In group B,
45 (84.9%) of the patients didn’t require repeat repositioning
manoeuvres. 7 (13.2%) of the patients required it once. 1
(1.9%) of the patients required it twice [Figure 6]. Therefore,
the need for repeat repositioning manoeuvres was greater
among the subjects with neck pain/stiffness not receiving the
muscle relaxant and anti-inflammatory (group A) compared
to those receiving the muscle relaxant and anti-inflammatory
(group B) (p-value <0.05) [Table 4]. Martelucci et al.? in their
prospective study have mentioned that a reduced C-ROM
requires multiple CRMs to successfully treat BPPV and
increase the risk of early recurrence. This is supported by our
results, as in group A, 24 patients required CRM whereas in
group B, only 8 patients required repeat CRM. Kiiltiir Turgut
et al*" in their study, have demonstrated that despite Epley
being the most accepted treatment for posterior canal BPPV,
relapses are frequent in BPPV patients with neck disorders.
The addition of intervention (cervical manipulation in his
case) reduces the relapse rate and is more effective. In our
study, the addition of the combination drug (aceclofenac
and thiocolchicoside) has improved the outcome of the
CRM by reducing multiple sittings. Seemungal BM et al.?® in
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Figure 6: Requirement of repeat manoeuvre.

their publication have mentioned that increased neck muscle
tension in vestibular patients may be linked as both cause and
effect to reduced head movements. Neck-directed therapy
reduces neck pain, neck stiffness and dizziness. This is again
supported by our study, as the addition of muscle relaxants
significantly improves the DHI and VAS scores of the
patients. Overall, the use of an FDC of a muscle relaxant and
an anti-inflammatory relieved the muscle spasm and neck
muscle stiffness and ameliorated pain. This actually helped by
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Table 4: Inter-group comparison of the requirement of repeat manoeuvre.
Repeat manoeuvre Group A Group B Total Chi-square value df p-value
Not needed Number 29 45 75 10.259 2 0.006*
Percentage 54.7% 84.9% 70.8%
Once Number 20 7 27
Percentage 37.7% 13.2% 25.5%
Twice Number 4 1 4
Percentage 7.5% 1.9% 3.8%
Total Number 53 53 106
Percentage 100.0% 100.0% 100.0%
Chi-square test.
*p-value <0.05 was considered statistically significant. df: Degree of freedom.

increasing the cervical range of motion, which improved the
effectiveness of CRM and prevented multiple sittings. This
ultimately resulted in a greater change in DHI value, proving
the better functional outcome in patients.

CONCLUSION

BPPV is the most common cause of peripheral vertigo.
Patients can have additional musculoskeletal symptoms
such as neck pain/stiffness. Our study concluded that BPPV
and neck pain have a very strong correlation. Associated
neck pain/stiffness adds to the existing picture of vertigo
and increases the symptom severity. One should always
address the neck symptoms while assessing and treating
the vestibular symptoms of BPPV. Neck-directed therapies
(muscle relaxant and anti-inflammatory) decrease pain/
stiffness and inflammation and improve C-ROM, as
suggested by significant changes in DHI and VAS scores in
our study. Improved C-ROM leads to correct and proper
execution of the particle repositioning manoeuvre, thereby
reducing the need for repeated repositioning manoeuvre, and
early reoccurrence.

Ethical approval: The research/study approved by the Institutional
Review Board at Choithram Hospital and Research Centre, Indore,
number EC/AUG/23-23, dated 18th August 2023.

Declaration of patient consent: The authors certify that they have
obtained all appropriate patient consent.

Financial support and sponsorship: Nil.

Conflicts of interest: There are no conflicts of interest.

Use of artificial intelligence (AI)-assisted technology for manuscript
preparation: The authors confirm that there was no use of artificial
intelligence (AI)-assisted technology for assisting in the writing or
editing of the manuscript and no images were manipulated using AL

REFERENCES

1.  Brandt T, Dieterich M, Strupp M. Vertigo and Dizziness:
Common Complains. 2nd ed. Springer; 2013. p. 1.

10.

11.

12.

13.

Watkinson JC, Clarke RW. Scott-Brown’s Otorhinolaryngology
and Head and Neck Surgery. Vol. 2. 8th ed. CRC Press; 2018. p.
831.

Iglebekk W, Tjell C, Borenstein P. Pain and Other Symptoms
in Patients with Chronic Benign Paroxysmal Positional Vertigo
(BPPV). Scand ] Pain 2013;4:233-40.

Falla D, Farina D, Dahl MK, Graven-Nielsen T. Muscle Pain
Induces Task-Dependent Changes in Cervical Agonist/
Antagonist Activity. ] Appl Physiol 2007;102:601-9.

Peng B, Yang L, Li Y, Liu T, Liu Y. Cervical Proprioception
Impairment in Neck Pain-Pathophysiology, Clinical Evaluation,
and Management: A Narrative Review. Pain Ther 2021;10:143-64.
Treleaven ]. Sensorimotor Disturbances in Neck Disorders
Affecting Postural Stability, Head and Eye Movement Control.
Man Ther 2008;13:2-11.

Von Brevern M, Bertholon P, Brandt T, Fife T, Imai T, Nuti D, et
al. Benign Paroxysmal Positional Vertigo: Diagnostic Criteria.
] Vestib Res 2015;25:105-17.

Martellucci S, Attanasio G, Ralli M, Marcelli V, de Vincentiis
M, Greco A, et al. Does Cervical Range of Motion Affect
the Outcomes of Canalith Repositioning Procedures for
Posterior Canal Benign Positional Paroxysmal Vertigo? Am J
Otolaryngol 2019;40:494-8.

Peloso PM, Khan M, Gross AR, Carlesso L, Santaguida L,
Lowcock J, et al. Pharmacological Interventions Including
Medical Injections for Neck Pain: An Overview as Part of the
ICON Project. Open Orthop J 2013;7:473-93.

Cohen SP. Epidemiology, Diagnosis, and Treatment of Neck
Pain. Mayo Clinic Proc 2015;90:284-99.

Oztidogru Celik T. Analysis of Cervical Posture in Patients with
Benign Paroxysmal Positional Vertigo Benign Paroksismal
Pozisyonel Vertigolu Hastalarda Servikal Postiir Analizi. Bozok
Tip Dergisi 2023;13:58-67.

Kalland Knapstad M, Goplen F, Skouen JS, Ask T, Nordahl
SHG. Symptom Severity and Quality of Life in Patients
with Concurrent Neck Pain and Dizziness. Disabil Rehabil
2020;42:2743-6.

Swain S, Behera IC, Sahu MC. Prevalence of Benign
Paroxysmal Positional Vertigo: Our Experiences at a Tertiary
Care Hospital of India. Ejentas 2018;19:87-92.

Annals of Otology and Neurotology « 2025 « 6(e013) | 7



Singh et al.: Neck Pain in Benign Paroxysmal Positional Vertigo (BPPV)

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

Von Brevern M, Radtke A, Lezius F, Feldmann M, Ziese
T, Lempert T, et al. Epidemiology of Benign Paroxysmal
Positional Vertigo: A Population Based Study. ] Neurol
Neurosurg Psychiatry 2007;78:710-5.

Khan S, Agrawal R, Nivsarkar S, Phatak S, Sikdar A. Video
Occulography-Assisted Diagnosis of BPPV and Comparison
of Pre- and Post-Intervention Dizziness Handicap Inventory
Score. Ann Otol Neurotol 2023;5:7-4.

Furman JM, Cass SP. Benign Paroxysmal Positional Vertigo. N
Engl ] Med 1999;341:1590-6.

Shim DB, Song CE, Jung EJ, Ko KM, Park JW, Song MH.
Benign Paroxysmal Positional Vertigo with Simultaneous
Involvement of Multiple Semicircular Canals. Korean ] Audiol
2014;18:126.

You P, Instrum R, Parnes L. Benign Paroxysmal Positional
Vertigo. Laryngoscope Investig Otolaryngol 2019;4:116-23.
Lee S-H, Kim JS. Benign Paroxysmal Positional Vertigo. J Clin
Neurol 2010;6:51-63.

Jeong S-H, Kim J-S, Shin JW, Kim S, Lee H, Lee AY, et al.
Decreased Serum Vitamin D in Idiopathic Benign Paroxysmal
Positional Vertigo. ] Neurol 2013;260:832-8.

Korres S, Balatsouras DG, Kaberos A, Economou C,
Kandiloros D, Ferekidis E, et al. Occurrence of Semicircular
Canal Involvement in Benign Paroxysmal Positional Vertigo.
Otol Neurotol 2002;23:926-32.

Balatsouras DG, Koukoutsis G, Ganelis P, Korres GS, Kaberos
A. Diagnosis of Single-or Multiple-Canal Benign Paroxysmal
Positional Vertigo According to the Type of Nystagmus. Int J
Otolaryngol 2011;2011:483965.

Jackson LE, Morgan B, Fletcher Jr JC, Krueger WWO.
Anterior Canal Benign Paroxysmal Positional Vertigo: An
Underappreciated Entity. Otol Neurotol 2007;28:218-22.

Annals of Otology and Neurotology « 2025 « 6(¢013) | 8

24.

25.

26.

27.

28.

29.

30.

31

Lopez-Escamez JA, Molina MI, Gamiz MJ, Fernandez-Perez
AJ, Gomez M, Palma MJ, et al. Multiple Positional Nystagmus
Suggests Multiple Canal Involvement in Benign Paroxysmal
Positional Vertigo. Acta Otolaryngol 2005;125:954-61.
Wilhelmsen K, Ljunggren AE, Goplen F, Eide GE, Nordahl
SH. Long-Term Symptoms in Dizzy Patients Examined in a
University Clinic. BMC Ear Nose Throat Disord 2009;9:2.
Malmstrom EM, Magnusson M, Holmberg ], Karlberg
M, Fransson PA. Dizziness and Localized Pain Are Often
Concurrent in Patients with Balance or Psychological
Disorders. Scand ] Pain 2020;20:353-62.

Iglebekk W, Tjell C, Borenstein P. Treatment of Chronic
Canalithiasis Can Be Beneficial for Patients with Vertigo/
Dizziness and Chronic Musculoskeletal Pain, Including
Whiplash Related Pain. Scand J Pain 2015;8:1-7.

Seemungal BM, Agrawal Y, Bisdorff A, Bronstein A, Cullen
KE, Goadsby PJ, et al. The Barany Society Position on ‘Cervical
Dizziness. ] Vestib Res 2022;32:487-99.

Nishino LK, Granato L, de Campos CAH. Quality of life
questionnaire application in patients before and after vestibular
rehabilitation. International Arch Otolaryngol 2008;12:517-22.
Yahia A, Ghroubi S, Jribi S, Milla J, Baklouti S, Ghorbel A, et al.
Chronic Neck Pain and Vertigo: Is a True Balance Disorder
Present? Ann Phys Rehabil Med 2009;52:556-67.

Kiiltar T, $imsek G, Agir H. The Effect of Cervical Manipulation
Treatment in Benign Paroxysmal Positional Vertigo Patients
with Neck Pain. Kirikkale Uni Med ] 2020;22:113-20.

How to cite this article: Singh P, Agrawal R, Nivsarkar S, Phatak S, Sikdar A,
Yadav N. Incidence of Neck Pain in Benign Paroxysmal Positional Vertigo
and Role of Muscle Relaxant as Adjuvant in Improving Outcome of
Repositioning Manoeuvre. Ann Otol Neurotol. 2025;6:€013. doi: 10.25259/
AONO_6_2025




