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ABSTRACT

Benign Paroxysmal Positional Vertigo (BPPV) is considered a common disorder of the vestibular system. It
corresponds to a hydro-mechanical disorder of the inner ear caused by abnormal stimulation of the dome of
one or more of the three semicircular canals. BPPV represents approximately 25% of all vertigo of vestibular
origin, it can manifest itself at any age, but it is more frequent after the age of 60. BPPV is known to be
explained by the migration of otoconia from the utricle macula to the semicircular canals. The definitive
diagnosis requires the performance of specific positional maneuvers, and the findings include: latency,
direction, and duration of positional nystagmus. The vestibular myogenic evoked potential (VEMP) is a
myogenic response evoked by brief pulses of sound and can be used as a complementary test for
otoneurological evaluation, presenting several clinical applications in the diagnosis and follow-up of various
vestibular diseases, including BPPV.
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INTRODUCTION
DEFINITION AND PATHOPHYSIOLOGY

Benign Paroxysmal Positional Vertigo (BPPV), is considered a common disorder of the
vestibular system, also known as "labyrinth crystal disease", corresponding to a hydromechanical
disorder of the inner ear caused by abnormal stimulation of the dome of one or more of the three
semicircular canals, when there is a change in the position of the head1,2.

Its pathophysiology is characterized by the displacement of calcium carbonate crystals or
otoconia within the semicircular canals. These otoconia, under normal conditions, are attached to the
otolytic membrane, present in the macula of the vestibular organs: utricle and saccule. The
movement of the otoconia within the semicircular canals abnormally stimulates the dome, generating
nerve impulses3. In any channel that otoconia is deposited, it ends up hypo- or hyper-stimulating the
semicircular canal, generating an imbalance, causing the sensation of vertigo. In this sense, BPPV
can be classified into three categories4, 5, 6, 7.

- In the condition of canalithiasis, when the otoconia float freely in the endolymph, that
is, in the fluid that circulates in the semicircular canals.

- In the condition of cupulolithiasis, when calcium carbonate crystals (otoliths or
otoconia) adhere to the dome.

- Obstruction of the semicircular canal, a rarer form, in which the impacted particles
obstruct the semicircular canal.

Canalithiasis and cupulolithiasis are not mutually exclusive and can coexist simultaneously in
the same semicircular canal. BPPV may present unilateral or bilateral labyrinthine involvement, or
simultaneous involvement of different channelsS.

Posterior canal involvement is the most frequent form, in about 90% of cases, because in the
upright position, the ampulla of the posterior canal is on a slope in the inner ear. The horizontal
channel BPPV represents 9% of the BPPVs, while the anterior channel BPPVs are considered rare,
as they represent only 1% of all BPPVs’,

Barany10 described BPPV for the first time in 1921, at that time, vertigo and characteristic
nystagmus associated with postural changes were linked to the otolithic organs. In 1952, Dix and
Hallpike!!, during their provocative tests, described classical nystagmus and began to explain that the

location of the pathology was the inner ear itselfl1.

EPIDEMIOLOGY
In the general population, the prevalence of dizziness and vertigo is approximately 20% to

30%!%13:14 BPPV represents approximately 25% of all vertigo of vestibular origin and is considered
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the most frequent form of peripheral vertigo. It can manifest at any age, but it is less common in
childhood and more frequent after the age of 60.

The scientific literature has shown that the prevalence of BPPV is higher in females, one of
the hypotheses being hormonal variations such as estrogen and progesterone fluctuations, resulting
from the senescence process, making women more susceptible to otoneurological alterations15,16. A
cross-sectional study reported a lifetime prevalence of BPPV of 2.4%, being more prevalent in
women (3.2%) than in men (1.6%)'".

Approximately 50% to 70% of BPPV cases occur without a known cause, and are classified
as primary or idiopathic BPPV18. The remaining cases are called secondary BPPV and are often
associated with an underlying pathology, such as: traumatic brain injury, vestibular neuronitis,
labyrinthitis, Méniére's disease, migraine, among others19.

Studies point to the following BPPV frequencies: 41 to 65% posterior channel, 21 to 45%
horizontal channel, 20% multiple channels, and 17% anterior channel. The posterior semicircular
canal is the most frequently involved structure due to its anatomical position?°. The variants of the
horizontal and anterior canal are less prevalent because they are not in a gravity-dependent

position21.

SIGNS AND SYMPTOMS

The pathogenesis of BPPV is still not well understood. However, BPPV is known to be
explained by the migration of otoconia from the uterine macula to the semicircular canals. Two
theories are raised here: in the first theory, called Cupulolithiasis, the fragments would be adhered to
the dome of the posterior semicircular canal. The second theory, called Canalithiasis or
Ductolithiasis, suggests that the degenerated fragments float in the endolymph of the semicircular
canal.

The triggering of its clinical manifestations occurs through gravity-related head movements,
1.e., a sudden movement from the upright to the supine position. They are often provoked by
everyday activities and usually occur when rolling over in bed or tilting the head to look up or lean
forward, for example. The result is a transient spinning sensation, i.e. brief, violent episodes of
vertigo, which usually disappear within 20 to 30 seconds, and which may or may not be
accompanied by an oculomotor phenomenon (nystagmus). The vertiginous sensation caused by
BPPV may persist, causing from mild symptoms to disabling manifestations that last for years22.

The severity of each episode is variable. Patients with BPPV do not experience dizziness all
the time, however, in extreme cases, even the slightest movement of the head can result in nausea

and vomiting. Between episodes, patients have few or no symptoms at rest. Other symptoms of

Eyes on Health Sciences V.02
Benign paroxysmal positional vertigo and vestibular myogenic evoked potential



BPPV include imbalance, increased risk of falling and fear of falling, decreased activity levels,
anxiety, impaired vision, and headache.

Vestibular diseases have had an increasing impact on patients' quality of life. Many of these
patients restrict their activities, such as social and occupational interactions, in an attempt to reduce
the probable onset of symptoms, often limiting their routine movements to avoid causing vertigo

episodes23.

DIAGNOSIS

A detailed medical history and careful physical examination are essential to assess vertigo,
since differentiating peripheral and central vestibular processes is of paramount importance. The
most important biomarkers of BPPV are clinical history and positional tests, i.e., the detection of
positional nystagmus24. Detecting the semicircular canal involved in BPPV is important for the
treatment to be performed, i.e., for the precise choice of the repositioning maneuver.

Definitive diagnosis requires specific positional maneuvers, and the essential clinical findings
for diagnosis are: latency, direction, and duration of positional nystagmus. BPPV may present
unilateral or bilateral labyrinthine involvement, or simultaneous involvement of different channelsS.

The most commonly used diagnostic procedures are: the Dix-Hallpike test for the diagnosis
of anterior and posterior canal BPPV and the Pagnini-McClure test for the diagnosis of horizontal
canal BPPV. These procedures induce a nystagmic response and vertiginous sensation and, in
addition to confirming the diagnosis of BPPV, enable the identification of the semicircular canal, the
affected side, and the probable pathophysiology (canalithiasis and cupulolithiasis)®.

The Dix-Hallpike maneuver, considered the gold standard test, consists of moving the
patient's head in such a way as to promote a displacement of the endolymph in the posterior
semicircular canal. In this maneuver, the patient is quickly moved from the sitting posture to the
supine position, with lateral rotation of the head by 45 degrees to the tested side, in this position, the
patient remains staring at the examiner and after 20 to 30 seconds, the patient is taken back to the
sitting position. If there is no nystagmus, the same procedure is repeated on the opposite side. Lopez-

Escamez et al.2¢

indicated sensitivity of 82% and specificity of 71% in the Dix-Hallpike maneuver in
patients with posterior canal BPPV.

The pathognomonic sign of BPPV is rotational nystagmus with latency and short duration,
classified as objective when nystagmus is observed during the test, or subjective when vertigo is
present, without the presence of nystagmus27.

As already mentioned, BPPV is largely a clinical diagnosis, and often the battery of

laboratory and imaging tests ordered only helps to rule out other conditions.
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REPOSITIONING MANEUVERS

Repositioning maneuvers have been increasingly useful in the treatment of BPPV in order to
move the otoconia out of the canal and back into the vestibule. Medications usually given to suppress
vestibular influence are not an effective treatment option. Nausea and vomiting, neurovegetative
symptoms in general, are common complaints of BPPV and can be treated with antiemetics as
needed. Studies have shown a trend towards improvement in symptoms, especially for vertigo,
dizziness and nystagmus, after otolithic repositioning maneuvers.

Although repositioning maneuvers are effective, it is worth remembering their
contraindications: unstable cardiovascular disease, suspected vertebrobasilar disease, severe cervical
disease, high-grade carotid stenosis, among others?2.

The scientific literature describes the most commonly used maneuvers for the treatment of
BPPV:

1. Epley's maneuver - used for the treatment of posterior canal BPPV;

2. Gufoni maneuver - used for the treatment of horizontal canal BPPV;

3. Lempert's maneuver or BBQ Roll - used for the treatment of horizontal canal BPPV
and

4. Yacovino maneuver - used for the treatment of anterior BPPV.

Epley30 reports 400 patients treated using the repositioning maneuver for the posterior
semicircular canal, created by him, with a cure rate in 95% of the patients. This maneuver has been
widely used by professionals because it is well tolerated by patients.

It is worth mentioning that, despite adequate and successful treatment, there are recurrences,
studies point to a recurrence rate of 5 to 25%, so additional treatment may be necessary. The risk of
recurrence is higher in women, older patients, and those with psychiatric comorbidities.

It should be noted that the most important part of treatment is accurate diagnosis, considering
the patient's clinical history and the result of positional tests. An incorrectly performed maneuver,

even during evaluation, can lead to worsening of symptoms.

VESTIBULAR MYOGENIC EVOKED POTENTIAL IN BPPV

Vestibular myogenic evoked potential (VEMP) It is a myogenic response evoked by brief
pulses of sound and can be used as a complementary examination of the otoneurological
evaluation31,32. Currently, it has been widely used in clinical practice to evaluate patients with
vertigo and body balance disorders.

The VEMP is considered an objective, non-invasive test for the patient, fast, easy to perform

and aims to evaluate the functional integrity of the sacculo-colic reflex (saccule, inferior vestibular
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nerve, vestibular nucleus, spinal nerve nucleus and sternocleidomastoid muscle), which is called
cervical VEMP (cVEMP)*"*2, Therefore, the otolytic function can be assessed with VEMPs.

Studies that have used VEMP in patients affected by BPPV describe the alterations that can
be found in patients with BPPV and demonstrate significantly greater differences in VEMP responses
in patients with BPPV when compared to recurrent and non-recurrent groups.

A study33 examined the characteristics of the cervical vestibular myogenic evoked potential
(cVEMP) in patients with BPPV and found a greater number of changes on the pathological side
compared to healthy controls. Another study by Hong et al.** in patients with BPPV describe
abnormalities, such as increased cVEMP latency, on the affected side.

VEMP has several clinical applications in the diagnosis and follow-up of various vestibular
diseases, including BPPV. However, it is important to emphasize the need for further studies on this

pathology.

CONCLUSION

BPPV is one of the most prevalent vestibular diseases, characterized by the displacement of
calcium carbonate crystals within the semicircular canals or the dome of these canals, with a higher
prevalence of posterior canal involvement and age group over 60 years. Classified as the most
frequent form of peripheral vertigo, most cases have unknown etiology, its clinical manifestations are
often triggered during daily activities, resulting in a transient spinning sensation. The vertiginous
sensation can be persistent and extend over long periods.

The diagnosis consists of positional maneuvers that induce a nystagmic response and
vertiginous sensation. BPPV may present with unilateral or bilateral labyrinthine involvement, or
simultaneous involvement of different channels. Repositioning maneuvers are used in rehabilitation

in order to redirect the otoconia to the vestibule.
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