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Learner Outcomes

•After this course, participants will be able to describe 
horizontal canal BPPV (both geotropic and 
apogeotropic variants) from the upright position.

•After this course, participants will be able to describe 
posterior canal BPPV from the upright position.

•After this course, participants will be able to describe 
multicanal BPPV from the upright position.
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o Canalolithiasis: otoconia are free to float back and forth along the canal è
paroxysmal direction-changing nystagmus

o Cupulolithiasis: otoconia adhere to the cupula overloading the cupula itself è
persistent direction-changing nystagmus with a neutral point

o Canalith jam: otolith clot entirely or partially entrapped in the canal lumen 
generating persistent endolymphatic flows è either spontaneous nystagmus 
or persistent direction-fixed positional nystagmus

BPPV

• BPPV is the most common vestibular disorders, characterized by brief vertigo spells triggered by 
head position changes with abrupt onset and rapid decrease.

• BPPV is ascribed to otoconia dislodging from utricular macula



A common disorder is not an easy disorder

• Common variants
o PSC BPPV (geotropic variant)
o HSC BPPV (geotropic and apogeotropic variant)
o HSC cupulolithiasis

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

o ASC BPPV
o Apogeotropic variant of PSC BPPV

o Sitting up vertigo
o Canalith Jam

• Multicanal BPPV

BPPV



TRADITIONAL APPROACH
Testing each semicircular canal with the

traditional diagnostic maneuvers

MINIMUM STIMULUS STRATEGY
Diagnosis and treatment with the least 

possible amount of maneuvers

NYSTAGMUS-GUIDED
APPROACH

minimally invasive tests

The key point is
UPRIGHT BPPV PROTOCOL

BPPV – diagnostic strategies

The diagnosis of BPPV includes 
detection of the affected ear

detection of the involved canal and arm



Traditional approach

• It is based on positioning tests, also known as diagnostic maneuvers.

• Diagnostic maneuvers move free-floating debris which bend the affected SC cupula by using
o gravity
o inertial/centrifugal forces

• Several maneuvers have been proposed to properly diagnose each BPPV variant moving the 
patient's head along the plane of the examined SC.
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frontal view lateral view

• Dix Hallpike test è gold standard for PSC BPPV
• It exploits rapid movements of the whole trunk from the sitting to the supine position with the head aligned 

with the involved PSC to impart otoconia maximal inertial forces, thus achieving maximal flow velocity of 
the endolymph.
o Gravity, inertial and centrifugal forces are involved

Traditional approach



• Pagnini-McLure Test (Head Roll Test or Supine Head Yaw Test) è gold standard for HSC BPPV
• It exploits rapid movements of the head from one side to the other side with the head aligned with both HSC

to impart otoconia maximal inertial forces, thus achieving maximal flow velocity of the endolymph.
o Gravity, inertial and centrifugal forces are involved

• Ewald's second law: ampullopetal endolymphatic flow generates a stronger response than ampullofugal flow in 
the horizontal canal

Traditional approach



• Accurate identification of the affected side is pivotal for an effective treatment strategy in BPPV.

• Unilateral PSC-BPPV might sometimes account for bilaterally positive diagnostic test, potentially resulting 
in erroneous diagnosis and improper treatment strategy for the healthy side in case the examiner only 
relies on the positional nystagmus on the side randomly tested first.

Traditional approach



nystagmus 
positionings,

amplitude in lateral
potentially resulting in

erroneous diagnosis and improper 
treatment strategy for the healthy side

• Repeated positioning maneuvers
might impair sensitivity of the

along

the
tests by

the
dispersing 

canals and
diagnostic 
canaliths 
reducing their “piston action” on the
ampullary cupula

Traditional approach

• Accurate identification of the affected side is pivotal for an effective treatment strategy in BPPV.

• The affected side in HSC-BPPV might 
sometimes be difficult to be detected 
only  relying  on  the  difference  of



Traditional approach

• Accurate identification of the affected side is pivotal for an effective treatment strategy in BPPV.

• A   diagnostic    maneuver    which    is 
recommended  for  a  specific  canal  might 
evoke  a  nystagmus  suggesting  the 
involvement of another canal

• The diagnosis should always be based 
on the evoked nystagmus rather than on 
the positioning test performed
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• Intense autonomic symptoms accompanying 
vertigo spells can be highly enhanced by rapid 
supine positionings è significant discomfort

o acute patients (< 48 h)
o in this “active period”, the traditional 

diagnostic maneuvers might  hardly be
in patients with severe

and anxiety-related
conducted 
autonomic 
symptoms.

o relapsing BPPV è reactive anxiety and 
avoidance

• All  these  factors  might  potentially  prevent  to 
achieve  a  correct  diagnosis  and  complete 
CRM in case the side and the canal affected 
are  not  correctly  predicted  before  starting 
CRM.

Traditional approach



Minimum Stimulus Strategy

• The Minimum Stimulus Strategy is a nystagmus-guided approach for the diagnosis of BPPV 
which aims to minimize patients' discomfort imparting slight head rotations just enough to 
move free-floating particles, mainly exploiting gravity.

• It  has  been  developed  in  response  to  the  need  for  a  better-tolerated  and  non-invasive 
diagnostic approach to BPPV, in particular for patients with recent onset of symptoms and 
anxious subjects.



Nystagmus-guided approach

• According  to  the  VOR  pathophysiology,  each 
cupular deflection, either exciting or inhibiting the 
corresponding ampullary afferents, generates the 
contraction  of  specific  extraocular  coupled- 
muscles leading to typical nystagmus
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Minimum Stimulus Strategy

• The Upright protocol is the crucial part of the minimum stimulus strategy



Minimum Stimulus Strategy

• The Upright protocol is the crucial part of the minimum stimulus strategy

head pitch test (HPT)



Minimum Stimulus Strategy

• The Upright protocol is the crucial part of the minimum stimulus strategy

upright head roll test (uHRT)



Minimum Stimulus Strategy

• The Upright protocol is the crucial part of the minimum stimulus strategy

upright RALP (uRALP) test



Minimum Stimulus Strategy

• The Upright protocol is the crucial part of the minimum stimulus strategy

upright LARP (uLARP) test



Minimum Stimulus Strategy



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

Upright protocol for 
HSC BPPV



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

Pseudo-spontaneous nystagmus



Minimum Stimulus Strategy in HSC BPPV

Pseudo-spontaneous nystagmus

• PSN can be observed in patients with HSC BPPV

• It develops because the natural canal inclination of 30° 
relative to the horizontal plane in the upright position 
results in a gravity-induced slow falling of free-floating 
debris or in a persistent deflection of the overloaded 
cupula

• Due to its gravity dependency, PSN usually changes 
direction with the head pitch test and the supine roll 
test;



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

Head pitch test
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Head pitch test



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

Upright head roll test
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Upright head roll test



Minimum Stimulus Strategy in HSC BPPV



Right HSC-BPPV
Geotropic

Minimum Stimulus Strategy in HSC BPPV



Right HSC - BPPV 
Apogeotropic

Minimum Stimulus Strategy in HSC BPPV



Left HSC BPPV
Apogeotropic

Minimum Stimulus Strategy in HSC BPPV



Left HSC - BPPV
Geotropic

Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

• If the history of the patient is 
consistent with BPPV and we 
have all the key sign at the 
upright protocol, it might not
be essential performing the
supine head roll test
o We  can  directly  proceed 

with  the  treatment  from 
the same sitting position 
(Gufoni maneuver)

Left HSC - BPPV
Geotropic



Minimum Stimulus Strategy in HSC BPPV

• If the history of the patient is 
consistent with BPPV and we 
have all the key sign at the 
upright protocol, it might not
be essential performing the
supine head roll test
o We  can  directly  proceed 

with  the  treatment  from 
the same sitting position 
(Zuma maneuver)

Left HSC - BPPV
Apogeotropic



• To achieve a correct diagnosis we
might only need two nystagmus

o one nystagmus on the pitch plane
o one nystagmus on the roll plane

Minimum Stimulus Strategy in HSC BPPV

Left HSC - BPPV
Geotropic



Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in HSC BPPV

Seated – supine positioning 
test



Minimum Stimulus Strategy in HSC BPPV

Additional “secondary signs” of lateralization in HSC BPPV

• Null-point in the vertical plane
• Null-point in the horizontal plane
• Latency Test



• 2019: Prospective Preliminary study
• 12 consecutive patients diagnosed with HSC BPPV,

comparing
o UPRIGHT BPPV PROTOCOL
o 3-step test battery (COMPLETE PROTOCOL)

UBP

Minimum Stimulus Strategy in HSC BPPV



• PSN was detected in 50% of cases.
• HPT was positive in all cases, eliciting a direction-changing horizontal nystagmus with either head 

bending in 10 patients (83.3% of cases).
• UHRT elicited a direction-changing positional nystagmus on either side in all patients but one.
• The upright protocol was effective as the complete protocol (100% of diagnostic accuracy)

Minimum Stimulus Strategy in HSC BPPV



• 2020: Multicentric study
• 134 consecutive patients diagnosed with HSC-BPPV
• 3 groups according to the onset time

o < 2 days
o 2-7 days
o >7 days

• UPRIGHT PROTOCOL (PSN, HPT, UHRT)
• SUPINE PROTOCOL (SSPT, SHRT)
• 3-step test battery (COMPLETE PROTOCOL - PSN, PSN, HPT, UHRT, SST, SHRT)

Minimum Stimulus Strategy in HSC BPPV



• Correct diagnosis with UBP: 95.5% of cases
• Almost complete concordance between UBP e CDP

(p < 0.000, Cohen's kappa = 0.94)
• Correct diagnosis only using the SHRT: 85.1%

• UBP
o No difference according to onset time
o The upright protocol was effective even if either HPT, UHRT or both give incomplete results.

Minimum Stimulus Strategy in HSC BPPV



• MINIMUM DISCOMFORT FOR THE PATIENT

• ONLY ONE NYSTAGMUS ON BOTH PLANES (PITCH 
AND ROLL) IS ENOUGH FOR THE DIAGNOSIS

• DOES NOT ALLOW TO CLEARLY RECOGNIZE THE 
PAROXISM OF NYSTAGMUS

Minimum Stimulus Strategy in HSC BPPV



Minimum Stimulus Strategy in PSC BPPV



• HPT could be suited to move debris in the affected PSC, thus modifying the discharge activity of the PSC
afferents depending on cupular bendings
o Both PSC lie in a plane approximately 45° to the mid-sagittal plane è head rotations along the pitch 

plane seem not to represent the most appropriate movements to shift debris longitudinally through 
the PSC lumen.

o The use of the gravitational force with head bendings along an offset plane with respect to the PSC
orientation likely explains why the sole HPT only achieved a correct diagnosis in 75.2%

Minimum Stimulus Strategy in PSC BPPV



Minimum Stimulus Strategy in PSC BPPV



Right PSC - BPPV

frontal view lateral view eye

Minimum Stimulus Strategy in PSC BPPV



Left PSC - BPPV

frontal view lateral view eye
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Left PSC - BPPV

frontal view lateral view
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Minimum Stimulus Strategy in PSC BPPV

Upright protocol 
for PSC BPPV



• 2022: prospective multicentric study
• 109 consecutive patients finally diagnosed with PSC- 

BPPV

• 3 Group according to the onset time
o < 2 days
o 2-7 days
o >7 days

Minimum Stimulus Strategy in PSC BPPV



• The HPT elicited positional ny in 92 cases (84.4%)
o 40 cases (36.7%) in both head bendings
o 47 cases (43.1%) only in backward position

• The HPT predicted a correct diagnosis in 82
subjects (75.2%)

• The uRALP and uLARP tests enabled to identify 
the affected side in additional 13 cases.

• the Upright protocol allowed a correct diagnosis 
of PSC-BPPV in 95 cases (87.2%)

• The diagnostic sensitivity of the UBP was 100% in patients presenting within 7 days from symptoms
onset (64/64),

• It reduced to 68.9% in patients examined later (31/45) (p < 0.001)

Minimum Stimulus Strategy in PSC BPPV



Minimum Stimulus Strategy in PSC BPPV

• The intensity of positional nystagmus in BPPV depends on several factors
o critical mass
o position of canaliths

• Since the otoconial mass is thought to be larger and settle the central portion of the canal 
lumen in the first stage of the disease, cupular deflections should be wider in these conditions, 
accounting for stronger vertigo spells and related autonomic symptoms

• Accordingly, diagnostic tests based on otoconial gravitations along the affected canal due to 
slight head movements are likely more sensitive in the acute stage of the disease, mainly if head 
movements are closely aligned with the canal plane.



Minimum Stimulus Strategy in PSC BPPV

• Therefore, the impairment of the  UP sensitivity 
over time might be related to a reduced cupular 
bendings and weak nystagmus due to

reduction of the otoconial• progressive
mass

• otoconial dispersion along the
membranous duct

Long-lasting 
Right PSC - BPPV



Right PSC - BPPV

frontal view lateral view

Minimum Stimulus Strategy in PSC BPPV



• MINIMUM DISCOMFORT FOR THE PATIENT

• VERY HIGH SENSITIVITY MAINLY IN THE ACUTE 
STAGE

Minimum Stimulus Strategy in PSC BPPV



Minimum Stimulus Strategy in multicanal BPPV
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Minimum Stimulus Strategy in multicanal BPPV



Thank You
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