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Our journey…

Functional anatomy of the vestibular system

Benign Paroxysmal Positional Vertigo (BPPV)
◦ Evaluation
◦ Therapeutic interventions
◦ Return to activity considerations
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The One and Only Slide You Need to Pay 
Attention To…

Benign Paroxysmal Positional Vertigo (BPPV) is the most common cause of true vertigo

Although often insidious and spontaneous, BPPV is also commonly caused by:
◦ Head trauma, neuritis, URI, prolonged bed rest, ischemia of the vestibular arteries

An accurate diagnosis of BPPV, using the Dix-Hallpike and supine head roll maneuvers, and early 
treatment in the clinic using canalith repositioning procedures can improve a patient’s health-
related quality of life, self-reported symptoms, and recurrence rate. 

ATs, with the correct training and knowledge, can easily identify the signs and symptoms of BPPV 
and either treat the condition in their facilities or make appropriate referrals to an advanced 
practitioner.
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Functions of the Vestibular System

Detects /senses movement and position of the head
◦ Linear and rotational

Provides information used for spatial orientation

Eye stability with head movement
◦ Vestibulo-Ocular Reflex (VOR)

Postural control during head movement
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http://www.strabismusworld.com/neurology-
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system-and-vision/
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Anatomy of the Vestibular System

Otolith Organs

Semicircular Canals

Vestibulocochlear Nerve
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Otolith Organs
Utricle

◦ Detects horizontal movements

Saccule
◦ Detects vertical movements

Within each organ:
◦ Otoconia (calcium carbonate crystals)

◦ Sit on a gelatinous membrane

◦ Hair cells (stereocilia)
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Semicircular Canals
Detect rotational head movements

Contains:
◦ Endolymph
◦ Ampulla

◦ Stereocilia within the cupula
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As the head moves, endolymph flows 
into ampulla
o Force applied to cupula displaces 

stereocilia, sending messages to the brain 
about spacial orientation https://pixabay.com/vectors/inner-ear-balance-

human-anatomy-148132/

https://makeagif.com/gif/the-vestibular-system-
endolymph-motion-demonstration-IFzf0F
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Benign Paroxysmal Positional Vertigo (BPPV) 
(Hoseinabadi, et al., 2018, Bhattacharyya, et al., 2017, Kim & Zee, 2014, Pérez et al, 2012, Lee & Kim, 2010)

*ICD-10 codes H81.10 – H81.13*

Most common cause of true vertigo
◦ 10.7 and 140 per 100,000 people, with a lifetime prevalence rate of 2.4%. 
◦ Healthcare costs associated with BPPV diagnosis: $2 billion

Can affect ANYONE (females > males, over 50 most common)

Typically happens spontaneously, but can also be caused by:
◦ Head trauma (post-concussion symptom)
◦ Inner ear disorders (infections)
◦ Prolonged recumbent position (too much cell phone use?!)

Spontaneous recurrences (13.5% - 27%) and resolutions (27%-50%) are common
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BPPV Pathophysiology
Otoconia within utricle and saccule become dislodged 

◦ Canalolithiasis
◦ Otoconia migrate into the semicircular canals

◦ Cupulolithiasis
◦ Otoconia adhere to the cupula within ampulla

Vestibular system becomes more susceptible to changes in position relative to 
gravity, resulting in abnormal sensations of movement (vertigo)

85% to 95% of BPPV cases occur in the posterior semicircular canal and 
5% to 15% occur in the lateral (horizontal) semicircular canal 

(Bhattacharyya, et al., 2017)
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BPPV Signs and Symptoms 
(Hoseinabadi, et al., 2018, Bhattacharyya, et al., 2017, Kim & Zee, 2014, Lee & Kim, 2010)

Paroxysmal: brief periods of true vertigo
◦ Typically lasts less than 1 minute
◦ Sudden onset

Positional: associated with change in head position relative to gravity
◦ Rolling in bed, seated to supine, bending over, looking up

Nausea

Nystagmus
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BPPV Evaluation – Physical Exam 
(Kim & Zee, 2014, Mucha, et al., 2014, Nguyen-Huynh, 2012, Lee & Kim, 2010) 

Vital signs
◦ BP, HR in multiple positions

Cranial nerves
◦ Oculomotor examination

Ataxia exam
◦ Gait/balance/coordination

Vertebrobasilar Insufficiency Screen

Dix-Hallpike Test

Supine Head-roll Test

Part of comprehensive vestibular exam

Diagnostic tests for BPPV (CPT Code – 92532)
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Dix-Hallpike Test
Considered the diagnostic test for posterior canal BPPV (Bhattacharyya, et al., 2017, Nguyen-Huynh, 2012)

◦ Sn: 79% (95% CI: 65-94%)
◦ Sp: 75% (95% CI: 33-100%)

Patient long sitting on exam table

Clinician rotates head 45° to the right or left

Quickly move patient from seated to supine with their neck in 20-30° of extension

Maintain position for at least 60 seconds

Maintain eye contact with patient to watch for nystagmus (often brief latent 
period) and note symptoms experienced by patient
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Dix-Hallpike Test
Characteristics of positive Dix-Hallpike maneuver 
(Bhattacharyya, et al., 2017)

◦ Latency period (5-20 seconds)
◦ Crescendo-decrescendo nystagmus (within 60 seconds)

◦ Fatigability of nystagmus (not a diagnostic criteria)
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https://giphy.com/explore/nystagmus
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Dix-Hallpike Test
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https://youtu.be/kEM9p4EX1jk


Observed Meaning

Nystagmus during Dix-
Hallpike Test

Upbeating Posterior semicircular 
canal

Downbeating (rare) Anterior semicircular canal

Left horizontal Left sided cause

Right horizontal Right sided cause

Duration < 60 seconds Canalolithiasis

Duration > 60 seconds Cupulolithiasis
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Direction and duration of nystagmus along with the direction the patient’s head 
is turned informs us of location and cause of BPPV

(Bhattacharyya, et al., 2017, Kim & Zee, 2014, Nguyen-Huynh, 2012)



Side-Lying Test (Bhattacharyya, et al., 2017, Cohen, 2004)

Alternative to Dix-Hallpike if Pt. has:
◦ Inability to relax head / neck
◦ Limited cervical ROM / stenosis
◦ Back pain

Procedure
◦ Pt. seated, turn head 45° away from affected side
◦ Quickly lie Pt. on affected side while maintaining 

cervical rotation
◦ After at least 1 minute, return to seated position while 

maintaining cervical rotation
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Sn: 90%     Sp: 75%       +LR: 3.59

Cohen, 2004

*Test for right-sided 
BPPV



Side-Lying Test for left-sided BPPV
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Supine Head-roll Test
Diagnostic test for horizontal canal BPPV (Bhattacharyya, et al., 2017, Kim & Zee, 
2014, Nguyen-Huynh, 2012, Casini, et al., 2011)

◦ Sn: N/A, Sp: N/A

Patient’s head is rotated to the right or left while supine 

Positive test: horizontal nystagmus observed
◦ Toward the ground (geotropic)

◦ Affected ear is likely the side with the stronger nystagmus

◦ Toward the ceiling (apogeotropic)
◦ Affected ear is likely the side with the weaker nystagmus
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Nguyen-Huynh, 2012



Additional Diagnostic Testing?

MRI(a)

Plain film radiographs

Electronystagmography (ENG)

cVEMP

oVEMP

NOT RECOMMENDED! (Bhattacharyya, et al., 2017)
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BPPV Treatment
Canalith Repositioning Procedures (CPT Code – 95992)
◦ Epley maneuver
◦ Semont maneuver

◦ Gufoni maneuver

Observation
◦ Option for those with contraindications to CRPs

◦ cervical spondylosis, known cervical disk disease, and/or unstable cardiac conditions

◦ May take weeks or months to resolve on its own
◦ Vertigo may lead to increased fall risk, decreased athletic performance, HRQOL

Home Exerices
Pharmaceutical interventions
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Posterior Canal BPPV

Horizontal Canal BPPV



Epley Maneuver
(Bhattacharyya, et al., 2017, Hilton & Pinder, 2014, Nguyen-Huynh, 2012)

Recommended first-line treatment for Posterior Canal BPPV

Set of deliberate movements performed (≥ 60 seconds each)

Odds ratio for complete resolution of vertigo: 4.42 (95% CI: 2.62-7.44)

Resolution of symptoms after 1st treatment – 84%

Resolution of symptoms after 2nd treatment – 93%

Significant effect on emotional, physical and functional dimensions of quality of 
life (Pereira, Santos & Volpe, 2010)
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Epley Maneuver

27
Kim J, Zee DS. Clinical practice. Benign paroxysmal 
positional vertigo. N Engl J Med. 2014;370(12):1138-1147. 

https://youtu.be/mx1VoQtDquc


Semont Maneuver
(Bhattacharyya, et al., 2017, Nguyen-Huynh, 2012)

Alternative to Epley maneuver

Easily performed at home

Patient rapidly swings from affected side to unaffected side while 
maintaining 45° head rotation toward unaffected size
◦ Each position is held for at least 60 seconds 

Sn: N/A        Sp: N/A       +/- LR: N/A

28



Nguyen-Huynh, AT. Evidence-based practice: management of vertigo. 
Otolaryngol Clin North Am 2012;45(5):925-940.
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RT posterior canal BPPV

Semont Maneuver
Head turned towards 
unaffected sideLT posterior canal BPPV

https://youtu.be/KLt2LtISPmQ?t=4m27s


Gufoni Maneuver
(Bhattacharyya, et al., 2017, Nguyen-Huynh, 2012) 

Treats both geotropic and apogeotropic horizontal canal BPPV
◦ Geotropic = lie on unaffected side x1-2min, turn head towards floor
◦ Apogeotropic = lie on affected side x1-2min, turn head towards ceiling OR floor

Easy to perform at home

Complete resolution of nystagmus and vertigo in 93% of geotropic cases 
(Casini, et al., 2011)

Insufficient evidence to support a CRP for apogeotropic horizontal canal BPPV
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Nguyen-Huynh, AT. Evidence-based practice: management of vertigo. 
Otolaryngol Clin North Am 2012;45(5):925-940.
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RT geotropic LT geotropic
Gufoni Maneuver

RT 
geotropic 
horizontal 
canal 
BPPV

RT 
apogeotropic 
horizontal 
canal BPPV

https://youtu.be/KLt2LtISPmQ?t=6m47s


Canalith Repositioning Procedures (Summary)
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Patient Position Head position

Epley Maneuver Various (see diagram) Various (see diagram)

Semont Maneuver Affected side         
Unaffected side

45∘ rotation toward 
unaffected side

Gufoni Maneuver 
(geotropic) Lie on unaffected side Rotated toward the floor

Gufoni Maneuver 
(apogeotropic) Lie on affected side Rotated toward the ceiling 

OR floor



Home Exercises
Self-administered CRPs are most effective (Bhattacharyya, et al., 2017)

Cawthorne-Cooksey exercises (Han, et al., 2011, Cawthorne, 1944)
◦ Series of eye, head, and body movements of increasing difficulty designed to fatigue the 

vestibular response
◦ Simple head movements in a sitting / supine position          walking on slopes, sports activities, walking with 

eyes open / closed

Brandt-Daroff Exercises (Brandt et al., 1994, Brandt & Daroff, 1980)
◦ Sequence of rapid lateral head/trunk tilts repeated to promote movement of otoliths

Habituation Exercises
◦ Repeat exacerbating movements

◦ i.e., lying down in bed, looking up
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Pharmaceutical Interventions

Medication may be necessary to help treat associated symptoms
◦ Nausea/vomiting
◦ Nasal congestion
◦ Migraines

Antihistamines / benzodiazepines NOT recommended (Bhattacharyya, et al., 
2017)
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Referrals
Treatment failure considered to be 2 failed CRPs (Bhattacharyya, et al., 2017)

Referrals may be necessary for additional diagnostic testing/evaluation
◦ PCP, ENT physician, SLP, vestibular rehabilitation
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https://www.slhn.org/orthopedics/blog/2016/center-for-sports-medicine
https://www.stlukesphysicaltherapy.com/locations/lehigh-valley/bethlehem-
eighth-avenue
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Return to Activity Considerations 

Clinical decisions regarding return to activity should be made on a case 
by case basis after thorough examination
◦ Generally speaking, if symptoms are present activity participation should 

be avoided due to risk of falls (Bhattacharyya, et al., 2017)
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Summary
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BPPV is a common cause of vertigo that is likely to present in the AT 
clinic

It is within the AT scope of practice to perform diagnostic testing and 
provide effective treatments for BPPV in the clinic
◦ You must attend a hands-on workshop to begin to become comfortable 

with these tests and maneuvers

Recognize your limitations and refer when needed!
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Questions?

David Wilkenfeld, EdD, LAT, ATC
wilkenfeldd@moravian.edu


