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Come.possiamo.procedere.nella.
valutazione.dei.pazien#.?.

•  Anamnesi(

• Diagnos,ca(clinica(
• Diagnos,ca(strumentale(
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•  Ver,gine. (ver$go). è. un’illusione. di.
movimento,. rotatorio. o. translatorio,. di.
se.stessi.o.dell’ambiente.circostante.

•  Disorientamento(spaziale((dizziness).
•  Perdita(dell’equilibrio((imbalance).
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Prova(di(Romberg(

(

•  Posizione.ereDa.con.piedi.divarica#.di.30°,.
talloni.uni#;.

•  Valutazione.OA.e.OC.
– direzione.grandezza.eventuali.oscillazioni;.
–  lateropulsione.e.retropulsione.
– necessità.di.allargare.la.base.d’appoggio.
– variazioni.indoDe.dalla.visione.
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Prova(di(Romberg(

(

•  soggeDo.normale:.il.mantenimento.della.
posizione.OC.è.agevole;.

•  ves#bolopa#co:.lenta.ma.inesorabile.
deviazione.verso.il.lato.leso.(congrua.con.la.
fase.lenta.del.ny.spontaneo).

•  lesioni.centrali.cerebellari:.oscillazioni.
anteroposteriori,.necessità.di.allargare.la.base.
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Prova(di(Unterberger(

(

si chiede al paziente di 
eseguire 50 passi sul 
posto stando ad occhi 
chiusi, con le braccia 
distese ed alzando bene 
i piedi. Inizialmente si fa 
provare 10 passi ad 
occhi aperti.  
 
 
.
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Test(Fukuda(
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Linea(interpupillare(
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Skew(devia,on(

•  In.condizioni.normali.sta#che.la.metà.mediale.
della.MU.esercita.un.azione.tonica.sui.muscoli.
RS. e. OS. ipsilaterali. e. sui. muscoli. RI. e. OI.
controlaterali;.

•  Se.vi.è.una.deafferentazione.della.MU.destra.
si. avrà. la. scomparsa. tonica. esercitata. sui.
muscoli. ed. una. prevalenza. della. MU. sinistra.
responsabile.contrazione.RI.e.OI.destro.ed.RS.
e.OS.sinistro.

Medicina.Manuale.2015. www.#zianoguadagnin.com.
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Skew(devia,on(((da(lesione(MU(dx()(

•  Occhio.destro:.ipotropia.ed.exciclotropia.
•  Occhio.sinistro:.ipertropia.ed.inciclotropia.

Il. disallineamento. è. valutabile. all’osservazione.
mentre. la. ciclotorsione. è. evidenziabile. con.
l’esame.del.fundus.

Medicina.Manuale.2015. www.#zianoguadagnin.com.
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Ocular(Tilt(Reac,on.

! Deviazione.della.testa.
! Skew.devia#on:.alterazione.
dell’allineamento.oculare.sul.piano.
ver#cale.

! Torsione.oculare:.exciclotorsione.occhio.
in.basso.ed.incliclotorsione.occhio.in.alto.
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T.(Brandt:(Ver,go(Its(mul,sensory(Syndromes(
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Ver,cale(visiva(soggeMva(

•  La.VVS.è.la.capacità.di.un.soggeDo.di. indicare.in.
assenza. di. riferimen#. esterni. qual. è. la. sua.
percezione.di.ver#calità..

•  v.n.:.+/].2°.
•  In. presenza. di. sofferenza. delle. vie. ves#bolari. la.
reDa. può. non. sovrapporsi. alla. ver#cale.
gravitazionale.

•  scopo:. individuare.una.eventuale.asimmetria.del.
guadagno. sta#co. del. VOR. sul. piano. frontale. da.
lesione.periferica.o.centrale.

www.#zianoguadagnin.com.Medicina.Manuale.2015.
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Ver,cale(visiva(soggeMva(

expensive, stationary equipment that is costly
to maintain and experienced operators to
apply it.

Our aim was to introduce and validate a
practical and reliable bedside tool for deter-
mining the SVV: it had to be inexpensive,
easy to make, apply, and operate, but still
yield reliable results from simple analyses. We
called it the bucket method.

METHODS Thirty sex-matched and age-matched healthy
subjects (46.1 ! 16.4 years) and 30 patients (51.3 ! 17.1 years)
with acute peripheral or central vestibular lesions (15 vestibular
neuritis, 12 unilateral brainstem infarctions, 3 unilateral neurec-
tomies of the vestibular nerve) were included in the study.

All subjects underwent complete neurologic and neuro-
ophthalmologic examinations. Psychophysical determination of
the SVV was performed using the following methods.

1. The established hemispheric dome method1 (figure, A).
Patients sat with their chin resting on a fixed pad and looked into
a hemispheric dome, 60 cm in diameter, which could be rotated

Figure Hemispheric dome and bucket method of subjective visual vertical testing

(A) Hemispheric dome method for determining the monocular and binocular visual vertical: patients sit with their chin rest-
ing on a fixed pad and look into a hemispheric dome randomly covered with colored dots, which can be rotated around their
line of sight by a motor. In front of the subject there is a linear target, which can be rotated in the subject’s frontal plane.
After target and dome are rotated to a randomized offset position, the patient is instructed to align the target with the
perceived vertical using a joystick. A personal computer records the difference between the adjusted orientation and the
true spatial vertical, and calculates the average of 10 readjustments. (B) The bucket method for determining monocular and
binocular visual vertical: patients sit upright looking into a translucent plastic bucket so that the bucket rims prevent any
gravitational orientation clues. On the bottom inside the bucket there is a dark, straight, diametric line. On the bottom
outside there is a perpendicular that originates from the center of a quadrant divided into degrees with the zero line
corresponding to the true vertical. For measurement, the examiner rotates the bucket clockwise or counterclockwise to an
end position and then slowly rotates it back toward the zero degree position. Patients indicate the position where they
estimate the inside bottom line to be truly vertical by signaling stop. The examiner reads off the degrees on the outside
scale. A total of 10 repetitions were performed. An eye patch was used for monocular testing.

1690 Neurology 72 May 12, 2009

www.#zianoguadagnin.com. da(Strupp(Medicina.Manuale.2015.
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(Definizione(di(Nistagmo.
.

è. una. alterazione. della. sta#ca. oculare.
caraDerizzata. da. una. successione. di.
oscillazioni.involontarie.degli.OO,.cos#tuite.
da.una.deviazione.lenta.dei.bulbi.oculari.e.
da. un. movimento. rapido. di. direzione.
opposta..
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(Definizione(di(Nistagmo.
.

Il.ny.è.dovuto.ad.una.disfunzione.di.quei.
meccanismi.che.normalmente.permeDono.

di.mantenere.fermo.lo.sguardo.ed.in.
par#colare.di.quei.soDosistemi.predispos#.

al.controllo.dei.movimen#.oculari...
La.fase.rapida.per.convenzione.stabilisce.la.

direzione.in.cui.baDe.il.ny..
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Metodiche di esame 
• Occhi aperti (in penombra) 
• Occhiali di BARTEL (+20 diottrie) 

• Occhiali di FRENZEL 

• Videonistagmografia IR  (VOG) 
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The first aim of this study was to develop a
new type of examination tool for nystagmus to
overcome the limitations of Frenzel goggles.
This type of glasses is based on thin Fresnel
lenses. These lenses were described by the
French physicist Augustin-Jean Fresnel in
1822.5 He developed lighter and smaller
glasses based on an optical system in which

a series of small base-in prisms replaced a large
convex lens; the use of plastics instead of glass
was also examined, demonstrating the same
optical properties.6 The second aim of the cur-
rent study was to compare this Fresnel-based
device with Frenzel goggles for suppression of
peripheral nystagmus and applicability.

METHODS Level of evidence. The primary aim of this class
III evidence study was to evaluate whether the suppression of
spontaneous nystagmus (measured by mean peak slow-phase
velocity [mSPV]) and its visibility were equal with the Fresnel-
based device and Frenzel goggles.

Standard protocol approvals, registrations, and patient
consents. This study was approved by the local ethics commit-
tee. All patients gave their written informed consent. The patient
shown in the videos on theNeurology®Web site at Neurology.org
also gave his written consent for the videos to be posted online
and he had the opportunity to review the manuscript.

Designing and manufacturing the Fresnel-based device.
We developed new small, thin, light examination glasses (figure
1B). They consist of thin Fresnel plastic lenses with a series of
small base-in prisms (figure 1C), which replace a large convex
lens. They can be held in place on the nose by a metal clamp (for
details, see the results section). A comparison was made between
Frenzel goggles and the new Fresnel-based device. The Fresnel-
based device was designed by 2 of the authors (M.S. and C.F.)

Table 1 Technical information about the
different glasses

Frenzel
goggles

Fresnel-based
device with
2-fold
magnification

Fresnel-based
device with
4-fold
magnification

Focal
distance,
mm

61 134 63

Diopters 16 8 16

Width and
height, cm

20 3 13 12 3 8 12 3 8

Depth, cm 7 0.3 0.3

Weight, g ;500 4 6

The Fresnel-based device consists of Fresnel lenses, thin
plastic sheets. Frenzel goggles generate their magnifica-
tion using 2 glass spectacle lenses.

Figure 1 Frenzel goggles, takeaway Frenzel goggles, and construction of the Fresnel lenses

(A) Frenzel goggles, a commercially available tool for the examination of nystagmus: magnification by glass spectacle lenses about 16 diopters, dimensions
approximately 203 133 7 cm, and weight approximately 500 g. (B) The takeaway Frenzel goggles, a Fresnel-based device, is a newly designed tool for the
bedside examination of nystagmus: magnification by Fresnel plastic lenses about 16 diopters, dimensions 12 3 8 3 0.3 cm, and weight 6 g. (C) Schematic
drawing showing comparison of Fresnel lenses (left) and regular lenses (right) to illustrate the basic principle of Fresnel lenses, which leads to the smaller
dimensions.

1242 Neurology 83 September 30, 2014

www.#zianoguadagnin.com.

Occhiali(di(Frenzel(

FresnelQbased(device(

da(Strupp(
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Ny spontaneo - posizionale 

•  Seduto 
•  Supino   
•  Fianco destro     
•  Fianco sinistro 
•  Head hanging test  (di Rose)  
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Ny posizionamento 

•  Manovra di Dix – Hallpike 
•  Supine head roll test 
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Manovra(Dix(Hallpike(
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Canaloli,asi(CS(Laterale(

Supine head roll test 
.
.
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Head(impulse(test(
(test(di(Halmagyi)(

•  Metodo. efficace. per. iden#ficare. un. difeDo.
della. performance. del. rVOR. e. quindi. della.
funzione.del.canale.semicircolare.laterale..

•  Il. soggeDo. man#ene. il. capo. ruotato. mentre.
fissa.un.bersaglio.postogli.di.fronte.

•  Mentre. il. soggeDo. man#ene. la. fissazione,..
l’operatore.gli.ruota.rapidamente.la.testa.fino.
a.riportarla.in.posizione.diriDa..
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Head(impulse(test(

(test(di(Halmagyi)(

•  Risposta.normale:.alla.fine.della.rotazione.il.
soggeDo.non.esegue.dei.movimen#.saccadici.
di.correzione.

•  VOR.ipoaavo:.movimento.saccadico.di.
correzione.nella.direzione.opposta.a.quella.
di.rotazione.(lesione1ves$bolare1periferica).

•  VOR.iperaavo:.movimento.saccadico.nella.
stessa.direzione.(lesione1ves$bolo4
cerebellare).

Test(specifico,(non(molto(sensibile(
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HeadQshaking(test((

Il.soggeDo.indossa.occhiali.di.Frenzel,.#ene.la.
testa.inclinata.di.30°.e.#ene.gli.occhi.chiusi.

mentre.l’.operatore.gli.ruota.la.testa.sul.piano.
orizzontale:.ampiezza.90°,.frequenza.2.Hz..
.Alla.fine.della.rotazione.il.soggeDo.apre.gli.

occhi..
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Test dinamico acuità visiva.
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Test(vibratorio(

muscle (see Fig. 6). The location of the vibration is not
critical as long as there is a firm connection between
the vibrator and the muscle (see comments below
about alternative locations). During the vibration,
the eyes are observed for nystagmus (see Fig. 7 and
Movie 1). Ten seconds of vibration is adequate. After
one side is recorded, the source of vibration is moved
to the other side.

Vibration-induced nystagmus is commonly observed
in persons with vestibular asymmetry (such as a person

who has had vestibular neuritis, treatment with intra-
tympanic gentamicin, or has had removal of a vestib-
ular schwannoma) (Hamann and Schuster, 1999).
In these contexts, vibration on either side of the
neck provokes a modest (about 5!/s) horizontal
nystagmus that beats towards the intact side. Normal
subjects as well as patients with bilateral and sym-
metrical vestibular impairment most often have no
VIN. Some normal subjects have a direction-changing
VIN — they develop a right-beating nystagmus for
vibration over the right neck, and a left-beating
nystagmus for vibration over the left neck.

Rather than (or in addition to) horizontal nystagmus,
some patients develop vertical or torsional nystagmus
on vibration. At this writing, these patterns have not
been clearly associated with any particular disorders.

Variants of the vibration test mainly involve the
location of the vibration. Vibration may be applied
to the bony prominences around the ear with
the mastoid process being the most favored (which
is loud and therefore can also elicit “Tullio”
responses), or may be applied to the posterior neck
rather than the anterior neck muscles (Dumas et al.,
2003).

Fig. 5. Device used in eliciting vibration-induced nystagmus. A
conventional “shower massager” is generally used to elicit vibra-

tion-induced nystagmus. These are not “medical” devices and are

generally obtained rather simply from vendors of home appliances
such as Sunbeam or Conair. Optimally it should produce a strong

vibration at 60 Hz that can be directed with a flat actuator to the

muscle being tested.

Fig. 6. Method to elicit vibration-induced nystagmus. The examiner applies vibration to the anterior belly of the sternocleidomastoid

muscle. The patient wears video Frenzel goggles that block vision. The examiner observes the video monitor for nystagmus.

Spontaneous
LH RB 3 RB 10 RB 9

14s

LH

8s

LH

4s

Vibration right Vibration left 10 s
Vibration test Video

Fig. 7. Vibration-induced nystagmus, VNG tracing. There is a 3!/s right-beating spontaneous nystagmus, which increases to about 10!/s

when vibration is applied to either sternocleidomastoid. This patient has a 60% left caloric weakness.

METHODOLOGICAL TECHNIQUES OF ASSESSMENT 115
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Test(vibratorio(

www.#zianoguadagnin.com.Medicina.Manuale.2015.

•  Valuta. l’asimmetria. del. guadagno. dinamico.
del.VOR;.

•  La. s#molazione. induce. la. formazione.di.onde.
pressorie. uniformi. e. mul#direzionali. che.
eccitano. simultaneamente. in. maniera.
sincrona. le. cellule. ciliate. di. entrambe. le.
struDure.labirin#che..
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Test(vibratorio(

www.#zianoguadagnin.com.Medicina.Manuale.2015.

•  In.presenza.si.una.simmetria.del.guadagno.del.
VOR. la. s#molazione. determina. una. risposta.
simmetrica.che.si.annulla.e.quindi.non.ci.sarà.
nistagmo;.

•  In. caso. di. asimmetria. la. s#molazione.
determinerà.un.a.risposta.asimmetrica.con. la.
comparsa. di. un. nistagmo. che. baDe. verso. il.
lato.prevalente.
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Frequenza(rela,va(delle(patologie(

ves,bolari(di(differente(natura.

• vertigine parossistica posizionale (17,7) 
• vertigine posturale fobica (PPV) (14,6) 
• disordini vestibolari centrali (12,2) 
• vestibular migraine (11,2) 
• sindrome di Menière (10,1) 
• neurite vestibolare (8,1) 
• vestibolopatia bilaterale (7,2) 
• vertigine psicogena esclusa PPV (3,1) 

 

Strupp – Brandt 2013   
Medicina.Manuale.2015. www.#zianoguadagnin.com.
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Ver,gine(cervicale(

•  non.vi.sono.studi.esegui#.in.modo.scien#fico.
•  ci. sono. molte. cause. predisponen#. la. CV. in.
quanto. ci. sono. diversi. meccanismi. potenziali.
ma.sfortunatamente.non.vi.sono.aDualmente.
metodi. per. separare. gli. uni. dagli. altri. con.
ricaduta.nega#va.sull’approccio.terapeu#co..

Medicina.Manuale.2015. www.#zianoguadagnin.com.
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Causa(vascolare(

•  Compressione.vascolare..
•  Spasmo.
•  Dissezione.

Medicina.Manuale.2015. www.#zianoguadagnin.com.
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Bow(hunter’s(syndrome(

Medicina.Manuale.2015. www.#zianoguadagnin.com.

SINDROME(OCCLUSIVA((

DELL’ARTERIA(VERTEBRALE(

(DA(ROTAZIONE(DELLA(TESTA(
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Bow(hunter’s(syndrome(

Medicina.Manuale.2015. www.#zianoguadagnin.com.

•  La.compressione.è.dovuta:.
–  .anormale.origine.dell’arteria.vertebrale;.
– .da.un.suo.decorso.anomalo.fra.le.fasce.del.
muscolo. lungo. del. collo. e. dello. scaleno.
anteriore;.

– aDraverso.il.passaggio.della.fascia.cervicale.
profonda..
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Causa(vascolare(

•  Compressione.vascolare..
•  Dissezione.
•  Spasmo.
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Perdita(di(liquido(cerebrospinale((

•  Lo. strappo. delle. guaine. delle. radici. cervicali.
possono.provocare.cefalea.e.ver#gini..

•  Può. causare. inoltre. una. ipoacusia. sulle.
frequenze. gravi. (che. sembrerebbe. una.
sindrome.di.Menière.bilaterale)..
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Compressione(dei(nervi(

I.traa.ascenden#.e.
discenden#.del.midollo.
spinale.che.arrivano.al.
cervelleDo,.al.nucleo.
ves#bolare.o.alle.
proiezioni.ves#bolo.spinali.
sono.compressi...
Opportunamente.
correlata.questa.è.la.causa.
più.frequente.di.VC..
.
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(Ricerche(sperimentali.
•  Iniezione( locale( di( aneste,co( a. livello. dei.
muscoli. del. collo. ha. causato. instabilità. ed. in.
forma.minore.ver#gine;.è.possibile.il.faDo.che.
alcuni. individui. siano. più. sensibili. rispeDo. ad.
altri.e.questo.possa.concorrere.con.altre.cause.
a.dare.ver#gine..

•  Disturbi. nella. marcia. negli. animali. nei. quali.
l’informazione.derivante.dalla.parte.superiore.
del.collo.era.stata.disturbata.aneste,zzando(I(
muscoli(del(collo(o(recidendo( le.radici.dorsali.
del.rachide.cervicale..
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Criteria(ver,gine(cervicale((

.(T..Hain,.MD).

Escludere.tuDe.le.altre.possibili.cause.
Una.o.più.combinazioni.associate.a.ver#gine.e.
nausea:. ..

. . . .1.Nistagmo.nella.torsione.della.testa;.
2.Alterazioni.RM.del.rachide.cervicale;.
3.Severa.rigidità.del.collo;.
4.Correlazione.temporale.col.trauma..
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