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Figure 4.5 Schematic drawing of the inner ear: S =
saccule, U = utricle. (From Frenzel, H. In Spontan-und
Provokations-Nystagmus als Krankheitssymptom, Springer
Verlag, Berlin, 1955, with permission)




Benign Paroxysmal Positioning Vertigo (BPPV) is characterized by sudden, brief episodes of severe rotational dizziness (a spinning sensation, i.e. true vertigo) lasting seconds to minutes only, accompanied by jerky eye movements (nystagmus), which follow on rapid changes in head position. 

Positional vertigo was originally defined by Bárány (Vienna, Austria and Uppsala, Sweden) in 1921. Bárány described the disorder in a 27-year old woman and he wrote as follows:

“The attacks only appeared when she lay on her right side. When she did this, there appeared a strong rotatory nystagmus to the right.  The attack lasted about 30 seconds and was accompanied by violent vertigo and nausea. If, immediately after the cessation of symptoms, the head was  again turned  to the right, no attack occurred and in order to evoke a new attack in this way, the patient had to lie for some time on her back or on her left side.”
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Fig. 1: Spatial orientation of the semicircular canals. Note how the posterior canal on 1 side is in the same plane

as the contralateral superior canal. Both lateral canals are in the same plane, 30° above the horizontal.




The term Benign Paroxysmal Positional Vertigo (BPPV) was introduced by Dix and Hallpike (London) in 1952.  They also described the provocation test by which to elicit the vertigo – see next page. 

The term positioning (posisionering, Lagerung) vertigo is more accurate than positional (posisie, Lage) because it is the movement itself which initiates the vertigo and not the end position of the head. In the literature the term positioning is now gradually replacing the term positional. 
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Otoconia. This scanning electron micrograph shows the configuration of human otoconia. 

Each crystal has an oblong form, and the tips have three surfaces.
The cause of this remarkable positional vertigo remained uncertain, until Prof. Schuknecht of Harvard university, Boston, U.S.A., published his famous cupulolthiasis article in 1969. During routine examination of temporal bones of patients who died from unrelated causes (but who did have a history of occasional vertigo some time before death), debris was sometimes found on the cupula of the posterior vertical semicircular canal, and Schuknecht hypothesized that these originated from otoconia (calcium crystals), which had broken loose from s degenerated utricle and eventually settled on the cupula of the canal closest to the utricle, i.e., the posterior semicircular canal. When the endolymph fluid in this canal was brought into movement by means of a head movement in the plane of the canal, the cupula was heavier on the side facing the vestibule, resulting in a longer time necessary for the cupula to return to its normal position after cessation of the head movement. During this extended time of cupular deflection, the patient then experienced the vertigo. Schuknecht suggested the term “cupulolithiasis”.

In 1979 Hall et al proposed the “canalith” explanation, i.e. free-moving densities in the endolymph of the posterior vertical semicircular canal on the other side of the cupula. These densities, if originating from the utricle, could only reach the canal side of the ampulla via the common crus.  Canalolithiasis explains all the features of BPPV: latency, short duration, fatiguability (diminution with repeated positioning), changes in direction of nystagmus with changes in head position, and the efficacy of physical therapy. In 1992 Parnes and McClure (London, Ontario, Canada) demonstrated free densities, resembling accumulations of displaced otoconia, in the distal sections of the posterior semicircular canals of two patients undergoing surgery for BPPV.  Today it is accepted that “canalolithiasis” occurs more frequently than  “cupulolithiasis”.
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Fig. 2: Osseous (grey/white) and membranous (lavender) labyrinth of the left inner
ear. Perilymph fills the osseous labyrinth external to the membranous labyrinth,
whereas endolymph fills the membranous labyrinth.
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