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PC BPPV

A common disorder is not an easy disorder

• Common variants
o PC BPPV (geotropic variant)
o HC BPPV (geotropic and apogeotropic variant)
o HC cupulolithiasis

• «Atypical variants»
o PC cupulolithiasis
o BPPV associated to positional down-beating ny

o AC BPPV
o Apogeotropic variant of PC BPPV 

o Sitting up vertigo
o Canalith Jam

• Multicanal BPPV



PC BPPV

• Typical PC-BPPV is successfully managed with standard CRM with high success rate



• Canalolithiasis: otoconia are free to float back and forth along the canal
 paroxysmal direction-changing nystagmus

PC BPPV

o Epley maneuver



• Canalolithiasis: otoconia are free to float back and forth along the canal
 paroxysmal direction-changing nystagmus

PC BPPV

o Semont maneuver



• A nystagmus-guided approach in the
treatment of BPPV is pivotal in monitoring
whether or not ampullofugal progression of
the debris in the canal occurs by observing
the nystagmus evoked during each step of
the liberatory technique.

Prognostic signs during CRM in PC BPPV
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Prognostic signs during CRM in PC BPPV



• Atypical variants, where otoconia settle in
uncommon/stenotic canal tracts generating
unusual positional nystagmus, are usually
refractory to standard CRM and their management
is still debated

Atypical PC BPPV

PC cupulolithiasis sitting up vertigo

BPPV with persistent pDBN 

PC canalith jam



PC cupulolithiasis

o Persistent upbeat/ipsilesional torsional nystagmus in provoking position (Dix Hallpike / Semont) or (better) at
the half Hallpike test

o Reversed downbeat/contralesional torsional nystagmus in contralateral 45° face-down position



PC cupulolithiasis

Dix Hallpike test



PC cupulolithiasis

Dix Hallpike test



PC cupulolithiasis

Half Hallpike test

Dix Hallpike test



PC cupulolithiasis

Half Hallpike test



PC cupulolithiasis

Half Hallpike test

Inversion test



PC cupulolithiasis

Inversion test



AC BPPV vs Apogeotropic PC BPPV

o Persistent downbeat/torsional nystagmus in provoking position (positional/partial canalith jam)
o No nystagmus when returning in upright position



AC BPPV vs Apogeotropic PC BPPV



Sitting up vertigo

o No nystagmus in returning in provoking position
o Upbeat/ipsilesional torsional nystagmus when returning in upright position



PC canalith jam

o Spontaneous downbeat/contralesional torsional nystagmus increasing in provoking positions
o Reduced activity for the affected PC at the vHIT



Canalith Repositioning Maneuvers

• In these atypical variants, standard CRM are usually ineffective

On the visit day At 1 week



Canalith Repositioning Maneuvers



o Brandt-Daroff exercises aim to disrupt and disperse debris using random body rotations

Impulsive Maneuvers

• Impulsive maneuvers might be beneficial



o Quick Liberatory Rotation Maneuver (PC-BPPV)

• Impulsive maneuvers might be beneficial

Impulsive Maneuvers



• Impulsive maneuvers might be beneficial

o Reversed Semont maneuver (AC-BPPV)

Impulsive Maneuvers



Canalith Repositioning Maneuvers

• Impulsive maneuvers might be beneficial

o Demi Semont maneuver (apogeotropic PC-BPPV)



• Impulsive maneuvers might be beneficial

o Pendular maneuver (convert from apogeotropic PC-BPPV to PC-BPPV)

Impulsive Maneuvers



Bascule maneuver
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• We designed a tailored, impulsive and repetitive maneuver

along the affected canal plane (LARP or RALP) along the
X LARP / X RALP axes

o Aims of the maneuver

o to treat these atypical variants of PC BPPV
resolution of symptoms and signs during the same
session or at the following evaluation
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• We designed a tailored, impulsive and repetitive maneuver

along the affected canal plane (LARP or RALP) along the
X LARP / X RALP axes

o Aims of the maneuver

o to treat these atypical variants of PC BPPV
resolution of symptoms and signs during the same
session or at the following evaluation

o to convert them in typical forms
typical PC-BPPV
geotropic HC-BPPV
apogeotropic HC-BPPV
AC-BPPV

o to localize otoconia in uncertain cases
AC or non-ampullary PC arm
canal or utricular side of the PC cupula
periampullary area or short arm of the PC
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Spatial planes and axes
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Spatial planes and axes
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YAW PLANE



XROLL

Spatial planes and axes
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XROLL

left AC

right PC

Spatial planes and axes

ROLL PLANE
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left AC

right PC

XLARP

LARP PLANE (around the XLARP AXIS)

Bascule maneuver planes and axes



LARP PLANE (around the XLARP AXIS)

Bascule maneuver planes and axes



Bascule maneuver

LARP PLANE (around the XLARP AXIS)
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Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver
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LARP PLANE (around the XLARP AXIS)
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LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)



Bascule maneuver

LARP PLANE (around the XLARP AXIS)
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Spatial planes and axes
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Spatial planes and axes



right AC

left PC
XRALP

RALP PLANE (around the XRALP AXIS)

Bascule maneuver planes and axes



RALP PLANE (around the XRALP AXIS)

Bascule maneuver planes and axes



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver

RALP PLANE (around the XRALP AXIS)



Bascule maneuver
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Bascule maneuver



Sitting up variants



Sitting up variants



PC cupulolithiasis



PC cupulolithiasis



PC cupulolithiasis



PC cupulolithiasis



Apogeotropic PC BPPV



PC canalith jam



1 week later

PC canalith jam



PC canalith jam



3 weeks later

PC canalith jam



Video-Frenzel

cable wireless



Results

• 127 patients with atypical PC-BPPV or AC-BPPV refractory to standard CRM were prospectively treated with
the bascule maneuver

o M: F = 33 : 94
o mean age: 61.9 ± 12.4 years
o 75 cases: bascule along the LARP plane
o 52 cases: bascule along the RALP plane

• 42 subjects: PC cupulolithiasis

• 38 subjects: positional downbeat nystagmus
o apogeotropic PC BPPV
o AC BPPV

• 35 subjects: sitting-up vertigo

• 9 subjects: refractory typical PC BPPV

• 3 subjects: PC / AC canalith jam



Results

Bascule maneuver

Resolution Ineffective Conversion 
into typical 

BPPV

CRM 

Check (2-7 d) Check (2-7 d)

Bascule maneuver

Resolution Ineffective Conversion 
into typical 

BPPV

CRM 

Check (2-7 d) Check (2-7 d)

1st evaluation

2nd evaluation (1 week)

…………………..3rd evaluation (1 week) Bascule maneuver



Importance of the following check (within 1 week)



Importance of the following check (within 1 week)

After 1 week



Possible explanation for a false positive outcome

Possible migration of debris toward the lower part of the cupula



Results

35%

30%

17%

2%
16%

resolution (44)

conversion in PC BPPV (38)

conversion in LC BPPV (22)

conversion in AC BPPV (3)

ineffective (20)

Effective in 107 cases 
(84.3%)

• Positional downbeat nystagmus
o Non ampullary arm of the PC in 35 cases
o AC in 3 cases

• Detection of the original position of otoliths in most variants

• PC cupulolithiasis and sitting up vertigo
o utricular side in 44 cases 
o canal side in 27 cases



• According to temporal bone studies, the
utricular side of the PC cupula
represents one of the most likely
position for dislodged otoconia to settle
o Upright position
o Supine position
o After CRM

PC cupulolithiasis

Otoliths adhering to the utricular side of the PC cupula



• According to mathematical models, variation of the angle 
of the head during Epley CRM might facilitate otoconia 
settling the utricular side of the PC cupula (ampulla)

Otoliths adhering to the utricular side of the PC cupula

PC cupulolithiasis



PC short arm lithiasis



Bow and Yaw maneuver PC short-arm BPPV)

PC short arm lithiasis



PC short arm lithiasis

Residual dizziness – subjective BPPV – Type 2 BPPV



Results
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Bascule maneuver



PC cupulolithiasis

“Liberatory sign”



Good prognostic sign  “Liberatory nystagmus”

otoconia

otoconia

otoconia

otoconia

otoconia

otoconia

Possible AC stimulation



Possible “reset” of the afferents resting firing rate

otoconiaotoconia

otoconia

otoconia
otoconiaotoconia

otoconia

otoconia

otoconia

otoconia

otoconiaotoconia

Good prognostic sign  “Liberatory nystagmus”



PC cupulo - canalolithiasis
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YRALP

left posterior

right anterior

Spatial planes and axes

RALP PLANE (around the YRALP AXIS)



Spatial planes and axes

RALP PLANE (around the YRALP AXIS)
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YLARP

right posterior

left anterior

Spatial planes and axes

LARP PLANE (around the YLARP AXIS)



Spatial planes and axes

LARP PLANE (around the YLARP AXIS)



Alternative Bascule maneuver

LARP PLANE (around the YLARP AXIS)



Conclusions

• From our preliminary data, the bascule maneuver seems to represent a promising maneuver for the
management for atypical PC-BPPV refractory to standard CRM
o direct resolution of 1/3 of the cases
o conversion of almost half of the cases in typical BPPV variants which are easily treated

• It also has a diagnostic role
• it allows the detection of the original position of otoliths in most PC cupulolithiasis and sitting up

variants
• it might addresses toward a non–otolithic cause of positional vertigo in most case of failure (VM, MD,

etc…)

• Further research are needed to assess the feasibility of the bascule maneuver in atypical PC BPPV
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