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movements of the head. The labyrinth also consists of 
2 otolith structures, the utricle and saccule, that detect 
linear acceleration, including detection of gravity. 
The macula of the utricle is the presumed source of 
the calcium particles that cause BPPV. It consists of 
calcium carbonate crystals (otoconia) embedded in a 
gelatinous matrix, into which the stereocilia of hair 
cells project. BPPV is caused when otoliths originate 
from the utricular macula and move within the lumen 
of one of the semicircular canals. When the calcium 
carbonate crystals move within the semicircular canal, 
they cause endolymph movement that stimulates the 
ampulla of the aff ected canal, thereby causing vertigo. 
The direction of the nystagmus is determined by 
ampullary nerve excitation in the aff ected canal by 
direct connections to the extraocular muscles. Each 
canal aff ected by canalithiasis has its own characteristic 
nystagmus.

The reason for this shedding of calcium crystals from 
the macula is not well understood. The calcium debris 
may break off  following trauma or viral infections, but 
in many instances it seems to occur without identifi able 
illness or trauma. It may have to do with age-related 
changes in the protein and gelatinous matrix of the 
otolithic membrane.[2]

BPPV may aff ect the posterior, horizontal, or anterior 
semi-circular canal, and in some cases it may even 
involve more than one canal at a time. Due to its 
gravity-dependent position, the most commonly aff ected 

Introduction

Benign paroxysmal positional vertigo (BPPV) is a 
common disease in the ENT. It is important to understand 
BPPV not only because it may avert expensive and oft en 
unnecessary testing, but also because treatment is rapid, 
easy, and eff ective in >90% of cases. 

BPPV is a common clinical disorder characterized by 
brief recurrent spells of vertigo oft en brought about by 
certain head position changes as may occur with looking 
up, turning over in bed, or straightening up aft er bending 
over. BPPV is an important cause of vertigo with a 
prevalence of 11–64 per 100,000 and a lifetime prevalence 
in general practice of 2.4%.[1]

Anatomic Background and Mechanistic 
Basis

The vestibular part of the membranous labyrinth 
consists of 3 semicircular canals: the anterior, posterior, 
and the horizontal canals. These canals detect turning 
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Benign paroxysmal positional vertigo (BPPV) is a common clinical disorder characterized by brief recurrent spells of 
vertigo often brought about by certain head position changes as may occur with looking up, turning over in bed, or 
straightening up after bending over. It is important to understand BPPV not only because it may avert expensive and 
often unnecessary testing, but also because treatment is rapid, easy, and eff ective in >90% of cases. The diagnosis 
of BPPV can be made based on the history and examination. Patients usually report episodes of spinning evoked by 
certain movements, such as lying back or getting out of bed, turning in bed, looking up, or straightening after bending 
over. At present, the generally accepted recurrence rate of BPPV after successful treatment is 40%–50% at 5 years of 
average follow-up. There does appear to be a subset of individuals prone to multiple recurrences.
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semicircular canal is the posterior canal. The anterior 
canal and polycanalicular forms are the least common.[3]

Diagnosis

The diagnosis of BPPV can be made based on the history 
and examination. Patients usually report episodes of 
spinning evoked by certain movements, such as lying 
back or gett ing out of bed, turning in bed, looking up, or 
straightening aft er bending over. The episodes of vertigo 
last 10–30 s and are not accompanied by any additional 
symptoms other than nausea in some patients. 

The diagnosis of BPPV of the posterior canal is confi rmed 
by observing paroxysmal positional nystagmus with the 
Dix–Hallpike maneuver. The Dix–Hallpike maneuver is 
performed by rapidly moving the head from an upright 
to head hanging position with one ear 45 degrees to the 
side. The Dix–Hallpike maneuver results in torsional 
upbeating nystagmus corresponding in duration to the 
patient’s subjective vertigo, and occurring only aft er 
Dix–Hallpike positioning on the aff ected side.[4]

The most reliable way to diagnose horizontal BPPV is 
by a supine head turn maneuver. The patient’s head is 
turned to one side, then is turned back to the supine 
face-up position. Then the head is turned to the other 
side. The nystagmus of horizontal canal BPPV, unlike 
that of posterior canal BPPV, is distinctly horizontal and 
changes direction with changes in the head position. The 
paroxysmal direction changing nystagmus may be either 
geotropic or apogeotropic.[5]

The anterior canal form of BPPV is associated with 
paroxysmal downbeating nystagmus, sometimes with 
a minor torsional component following Dix–Hallpike 
positioning.[6] Polycanalicular BPPV is uncommon, 
but indicates that 2 or more canals are simultaneously 
aff ected at the same time. The most common circumstance 
is posterior canal BPPV combined with horizontal canal 
BPPV.

Treatment

The treatment of posterior canal and anterior canal 
BPPV is the canalith repositioning maneuver, sometimes 
referred to as the “Epley maneuver.” The most commonly 
used treatment for horizontal canal BPPV is the roll 
maneuver. 

Evidence is lacking to recommend postmaneuver 
restrictions in patients treated with canalith repositioning 
therapies, although there is generally no associated harm 
with these instructions.[7]

Occasionally, freely mobile otoconia moving within the 
lumen of one semicircular canal can be moved during the 
course of treatment; not back to the vestibule as intended, 
but to one of the adjacent canals, as the canals all directly 
communicate with one another. The most common 
canal switch is from the posterior to the horizontal and 
posterior to the anterior canals.[8]

Complications

The most common complications include nausea, 
vomiting, fainting, and conversion to lateral canal BPPV 
during the course of treatment due to “canal switch.”[9]

Prognosis

At present, the generally accepted recurrence rate of 
BPPV aft er successful treatment is 40%–50% at 5 years 
of average follow-up. There does appear to be a subset 
of individuals prone to multiple recurrences.[10]

References

1. 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. J Neurol Neurosurg Psychiatry 2007;78:710-5.

2. Fife D, FitzGerald JE. Do patients with benign paroxysmal positional 
vertigo receive prompt treatment? Analysis of  waiting times and 
human and fi nancial costs associated with current practice. Int J Audiol 
2005;44:50-7.

3. Bhattacharyya N, Baugh RF, Orvidas L, Barrs D, Bronston LJ, Cass S, 
et al. Clinical practice guideline: Benign paroxysmal positional vertigo. 
Otolaryngol Head Neck Surg 2008;139:S47-81.

4. Jeong SH, Choi SH, Kim JY, Koo JW, Kim HJ, Kim JS. Osteopenia 
and osteoporosis in idiopathic benign positional vertigo. Neurology 
2009;72:1069-76.

5. Prokopakis EP, Chimona T, Tsagournisakis M, Christodoulou P, Hirsch 
BE, Lachanas VA, et al. Benign paroxysmal positional vertigo: 10-year 
experience in treating 592 patients with canalith repositioning procedure. 
Laryngoscope 2005;115:1667-71.

6. Baloh RW, Yue Q, Jacobson KM, Honrubia V. Persistent direction-
changing positional nystagmus: Another variant of  benign positional 
nystagmus? Neurology 1995;45:1297-301.

7. Lopez-Escamez JA, Molina MI, Gamiz M, Fernandez-Perez AJ, Gomez 
M, Palma MJ, et al. Multiple positional nystagmus suggests multiple 
canal involvement in benign paroxysmal vertigo. Acta Otolaryngol 
2005;125:954-61.

8. Radtke A, von Brevern M, Tiel-Wilck K, Mainz-Perchalla A, Neuhauser 
H, Lempert T. Self-treatment of  benign paroxysmal positional vertigo: 
Semont maneuver vs Epley procedure. Neurology 2004;63:150-2.

9. Yimtae K, Srirompotong S, Srirompotong S, Sae-Seaw P. A randomized 
trial of  the canalith repositioning procedure. Laryngoscope 
2003;113:828- 32.

10. Hain TC, Helminski JO, Reis IL, Uddin MK. Vibration does not improve 
results of  the canalith repositioning procedure. Arch Otolaryngol Head 
Neck Surg 2000;126:617-22.

Source of Support: Nil, Confl ict of Interest: None declared.


