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INTRODUZIONE

La vestibologia, come le neuroscienze € in
generale tutte le scienze mediche, evolve
grazie al contributo delle ricerche di base,
delle osservazioni cliniche e delle innovazioni
tecnologiche




Le origini




Antonio Maria Valsalva (1666 — 1723)

Allievo d1 Marcello Malpigha.

Docente di1 anatomia all” Universita di Bologna
(1705).

Autore del “Ttractatus de aure humana” (1704)
in cui introduce la suddivisione dell’ orecchio in
esterno, medio e interno. Nell’ orecchio interno
da una accurata descrizione della chiocciola e
de1 canali semicircolari, in cui descrive la
presenza di una linfa ut aqua limpida.




A M Valsalva (1666 — 1723)




A M Valsalva (1666 — 1723)




Domenico Cotugno (1736 — 1822)

Docente di anatomia all’ Universita di Napoli
(1766).

Autore del trattato “De aqueductibus auris
humanae™ (1775) in cu1 descrive gli acquedotti
del vestibolo e della chiocciola € individua la
presenza dei due liquidi labirintici.




Domenico Cotugno (1736-1822)







Antonio Scarpa (1752 — 1832)

Allievo di G B Morgagni. Docente di anatomia
¢ chirurgia alle universita di Modena (1722) e
di Pavia (1783). Autore di “De structura
fenestrae rotundae auris, et de tympano
secundario anatomicae observationes” (1722) ¢
di “Anatomicae disquisitiones de auditu et
olfactu” (1789) con descrizione accurata delle
strutture dell’ orecchio interno e del nervo ¢
ganglio vestibolare.
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Marie-Jean Pierre Flourens (1794 — 1867)

Docente di fisiologia a Parigi. Uno dei padri
della neurologia, dove descrisse le
localizzazion1 cerebrali, e della anestesia con
cloroformio.

Con le sue osservazioni sui piccioni individuo
la funzione dei1 canali semicircolari come
organo correlato al movimento anziche all’
udito.
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Marie-Jdean Pierre Flourens (1794-1867)
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Séance du 11 solit 1838,

Expérisnces sur les Canaux semicirculaires da [oreille

M. Flourens fait connaiwre des expériences qu'il a
faites dans Iintention de déterminer quelles sont les
fonctions du nerf aocoustique dand les camaux semi-
circulaires dans les oiseaux.

Les canaux semi-ciroulaives sont, dans les oiseaux
comme dans I'homme , au nombre de trois, deux ver-
ticaux ot un horizontal. Chez les pigeons, qui sont

rticuliérement les animaux qui ont” servi aux expé-
riences de M. Flourens, le plus grand de ces canaux
est verticdl et un peu obligue en avant.

M. Flourens a coupd le canal verfical antérieur d'un
clté : 'animal a été immédistement agité de ce cOté
d'un mouvement brusque continuel et involontaire en
avant; cette agitation s'est calmée au bout de quel-
ques instams, mais elle s'est reproduite aussitdt que
I'animal a voulu faire un mouvement.

Aprés la section du canal semi-¢irculaire vertical
postérieur d'un cOté, l'animsl est agité d’'un mouve-
ment vertical violent et continuel en arriére, et du obté
ot le canal a été coupé; enfin, la section du canal semie
circulsire horizontal détermine un mouvement hori-
vwontal également continuel.

1828




OSSERVAZIONI DI FLOURENS (1794 — 1867)

e nerf des canaux semicirculaires est un nerf
special et propre.

Il est dou¢ de la faculté singuliere d’ agir sur la
direction des mouvements.




OSSERVAZIONI DI FLOURENS (1824 — 1828)

La section de chacune de ces parties détermine
un ordre ou une direction de mouvements
toujours parfaitement conformes a la direction
de la partie coupee. Ainsi la section des canaux
horizontaux détermine un mouvement
horizontal; celle des canaux verticaux un
mouvement vertical.




Prosper Meniére (1799 — 1862)

Medico ginecologo, internista, infettivologo
infine direttore dell’ Istituto Nazionale dei
Sordomuti.

Nella seduta dell” 8 gennaio 1861 presentava
alla Accademia Imperiale di Medicina una
memoria 1n cul correlava due sintomi uditivi,
ipoacusia ¢ acufeni, ¢ un sintomo sino ad allora
ritenuto di origine neurologica, la vertigine, ad
una patologia dell’ orecchio interno.




Prosper Meniere (1799-1862)
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Yamakawa, Kyoschiro: Uber pathologische Verinderungen hei einem Meniére-
Kranken. (Jahresvers. d. Japan. Oto-Rhino-Laryngol. Ges. [10. japan. med. Kongr.],
Kyoto, Sitzg. v. 3—4. IV. 1938.) Z. Ot. usw. (Tokyo) 44, dtsch. Zusammenfassung 181
bis 182 (1938) [Japanisch].

Bei einem Meniére-Kranken mit vielen Anfillen von verschieden langer Dauer
mit Zu- und Abnahme von Schwindel, Ohrensausen und Schwerhorigkeit konnte Verf.
die Innenohren mikroskopisch untersuchen. Er fand Vorwélbung der Reissnerschen
Membran nach der Scala vestibuli in allen Windungen, Konkrementbildung in der Stria
vascularis, im Aquaeductus cochleae sowie im inneren Gehorgang. Das Lumen des
Ductus und Saccus endolymphaticus erwies sich im Vergleich zur anderen Seite als
eng und mit dicker Kolloidmasse gefiillt. Dagegen waren das Cortische Organ, die
Nervenzellen des Ganglion spirale und vestibulare intakt, nur im Ductus cochlearis
war Nubercula spirlich vorhanden. Verf. erklirt aus diesen Befunden den Anfall
derart, daB die Sekretion der Stria vascularis durch den Konkrementreiz anfallsweise
gestort wird, wodurch sich der Druck im Endolymphraum erhdht und die Funktion
der Sinneszellen gestort wird. Durch Diffusion und Resorption der Endolymphe und
Ausdehnung der Reissnerschen Haut wird der gesteigerte Druck ausgeglichen und
die Sinneszellen wieder funktionsfihig. Wie die Nubecula im Duct. cochl. und die
Kolloidmasse im Duct. und Saccus endolymphaticus zeigen, wird die vermehrte Lymphe
dicker. Die Ursache der Konkrementbildung ist unklar, vielleicht auf die Blutbeschaffen-
heit zuriickzufiihren. H. Beyer (Berlin).

Yamakawa K, aprile 1938




Section of Otology

President—F. J. CLEMINSON, M.Chir.

“May 6, 19358

Observations on the Pathology of Méniére’s Syndrome

By C. S. Harreige, F.R.C.S..' and H. Caimrns. F.R.C.S.

(Ferens Institute of Otology, Middleser Hospital, and Department of Newrosurgery.
London Hospital)

It is the purpose of this paper to describe—as is believed, for the first time —the
pathological changes in the temporal bones in two cases of Méniére’s syndrome. In
both death occurred shortly after operation for section of the Sth nerve. For the
purposes of the present paper, the surgical factors concerned in the operative failure
of these cases will be dealt with only in so far as they are related to the interpretation
of the histological changes which are now to be described. Their detailed consideration
will be reserved for a further publication.

Hallpike CS & Cairns H. Proc Roy Soc Med 1938; 31: 1317-36




La prima neurootologia: |
riflessi vestibolospinali e |
relativi tests




Moritz Heinrich Romberg

Valutazione dell'equilibrio (riflesso vestibolo spinale)
1840 Prova di Rombera
1910 Prova delle braccia tese ( Barany)
Marcia a stella di Babinski - Weil
Stepping test di Fukuda







Prova delle braccia tese o
degli indici di Barany

Si pone il paziente seduto, con
le braccia e gli indici estesi in
direzione anteriore, In asse
con quelli dell’esaminatore
che funge da controllo







Prova della marcia a stella o di Babinski-Weil

Il paziente viene invitato a camminare avanti e
indietro senza voltarsi, ad occhi chiusi per
almeno 5 metri, eliminando ogni stimolo
acustico o visivo che possa permettere
eventuali correzioni.
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STABILOMETRIA STATICA

Il sistema stabilometrico statico € deputato

alla valutazione della capacita di controllo Anni ‘60
posturale di un soggetto immobile in stazione
erefta




La posturografia dinamica e I
Equitest

Nashner LM et al. Adaptation to altered
support and visual conditions during stance:
patients with vestibular deficit. J Neurosci
1982; 2: 536-44

Nashner LM. Analysis of movement control in

man using the movable pkatform. Adv Neurol
1983; 39: 607-19
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La Scuola di Vienna: |l
VOR, il nistagmo e le
stimolazioni labirintiche




Adam Politzer (1835 — 1920)

Uno de1 padr1 della moderna otologia e
otochirurgia. La sua Scuola di1 Vienna s1 occupo
di tutte le problematiche di anatomia, fisiologia
e patologia dell’ orecchio medio e interno.

Tra gl allievi Barany, Alexander, Ewing,
Frenzel e altr1 nomi illustri della storia della
vestibologia.




Adam Politzer (1835-1920)
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Osservazione strumentale del nistagmo con
abolizione o riduzione della fissazione

1906. Occhiali con vetri opachi (Barany)
1910. Occhiali con lenti di 20 diottrie (Bartels)

1935. Occhiali di Frenzel

Horizontal

lortional

Types of Nystagmus




Hermann Frenzel (1895-1967) e | suoi
occhiali(1935)




Robert Barany (1876 — 1936)

Allievo della scuola di Politzer a Vienna, si
occupo di tutte le problematiche di fisiologia,
patologia e clinica del sistema vestibolare,
periferico e centrale. Padre della stimolazione
termica ¢ rotatoria del labirinto. Durante la
prigionia 1n Russia nella prima guerra
mondiale, ricevette 11 premio Nobel. Liberato
grazie alla CRI, passo in Svezia dove ottenne la
cattedra d1 otorinolaringoiatria ad Uppsala.




Robert Barany (1876 — 1936)




a Drehstuhl (Schraube ohne Ende). d Handhabe.







La registrazione e lo
studio del nistagmo




La registrazione del nistagmo
Prima fase: metodi meccanici ed
otlici

Metodi meccanici a leva (Tuyl 1901, Ohm 1914)

Metodi meccanici pneumatici (Buys 1909, Wotzilka
1924, Grunberg 1924)

Metodi ottici (Dodge e Kline 1901,Wojatschek 1908,
Dohlman 1925)
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usati dagli altri AA., fissd una delle estremiti della leva non pit sull’oc-
chio, ma su una ecapsula di gomnia a diretto contatto col bulbo ocu

Nel 1801 BrRuIN si servi, invece, di una coppa di avorio che aderiva alla
superficie dell’'occhio, precedentemente cocainizzata, ¢ portava fissata una
setola di civea 6 em. di lunghezza che serviva a riprodurre i movimenti ocu-

lavi sulla faceia concava di un vetro d'orologio. BERLIN stesso riferiva che

tale metodo non era idoneo per una buona registrazione a causa della ec-

sibilita della setola.

NigpeN, per studiare il nistagmo dei minatori, uso pure il me-
todo meceanico, ma non ottenne tracciati migliori di quelli di BERLIN.

JWALD, per le sue ben note

rehe sul nistagmo vestibola-
re nei piccioni, preferi infilare
un ago direttamente nel centro
della cornea. Applicando all’al-
tra estremita libera un filuzzo
di paglia, egli rinsei a1
re su un cilindro i movimenti
oculari.

Il sistema usato in prece-
denza da BERLIN, cioé quello di
wna coppa appoggiata sull’oc-
chio venne perfezionato in se-
onito da DELABARRE nel 1898,
Per evitare gli errori di regi-
strazione dovuti ai facili
stamenti della coppa sulla su
per ie del bulbo, VA, penso di
costruire delle coppe di gesso
perfettamente adaitate alla tor-
ma del hulbo oenlare. Sulla su-
perficie convessa veniva infilata
un’asticciola, che riportava sn
un {ambnro rnofante i movi-
menti oculari. Anche tale me-
todo presentd dei gravi incon-
venienti: si osservarono feno-
meni di irritazione e di infiam-
mazione della congiuntiva per Schema dell’appareechio di TuvL,




ungere dei risultati wigliori, costrni un nnovo ni

ifo basato sul prineipio delia registrazione pneumatiea.

Joli si servi di nna specie di velais costituito da tre capsule di MAREY,

ottenendo in tal modo un notevole ingrandimento del movimento
oculare.

Metodo di registrazione del nist WorziLga

Anche apparecchio n fico i GRUNBERG ¢ (i WOTZILEA,
¢ basato sugli prineipi di quello di Buys. Questi AN sfrutia-
FONno. per gistrazione dei movimenti oculari, il principio che
in mec viene chiamato « Kn: nsteurnng ». La leggera pres-
sione esercitata dalla cornea durante i movimenti oculari, crea delle
variazioni di volume dell’aria contennta nella capsula pneumatica
che vengono trasmesse ad uno sfigmomanometro per la registrazione
(fig. n. 11).

Gri*NperG abbandond pertanto Mimpiego dellapparecchio di

istrazione a leva  (illustr nella fig

prime ricerche di nistagm

st one dei movimenti oculari ottenuta con apparecchio a le
present: wi svantagei nei confronti di quella ottenuta, col
metodo pnenmatico.
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Apparecchio a leva per la registrazione del nistagmo adottato da GRUNBERG

In sintesi possiamo vitewere che sia il metodo meeeanico a leva

che il metodo prewmatico won o peratesso, malgrado inione rosi

ragyinngere quel grado

miglioramenti apportati dai singoli AL, di
a nella registrazione che gli stessi 41, desideravano., 1

di esaltesz
o tecwico del metodo

fonti d’errore consisterano proprio nel prieei
] / /

e per questo non polterono e wive completaments clininall,

METODO OT

Questo metodo Jdi v zione venne impiegato da numer

AA. allo scopo di elimin
gli inconvenienti che, nelle teeniche precedenti, avevano impedito

‘e, per quanto fosse possibile, o di ridurre,

una esatta regisirazione dei movimenti oculari.

Il metodo di registrazione per via ottica avrebbe innanzitutto

permesso di eliminare




Spiegel Konvextins®
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Lichtempfind
liches Papier

Schema dell’apparecchio einematografico di Donrnaas,

chio del malato. 19
basato sul principio della regis
Sulla superficie oculare
di gomma sulla eni estremitd era
nientemente illuminato
sorgente lumino La perfice
dello specchio veniva opportu
mente cambiata di posizione per
trare i movimenti oculari nei
i piani di rotazione (fig. n. 15).
1934, Kui ostrui un
hio i eui principi teenici

da una

Nel
apparec

iono il sistema di re-

pero pert
zione, apportandovi alcune
lifiche tali « 1) L
trazione contemporanea della
ontale, rotatoria,

t permettere

omponenteo
rticale di una sco

trazione oftica (fie, n,

14).

plicato nno specehictto con

Capsula di gomma usata per
registrazione (el mo col

nistag
todo oftico di DoHLMAN,

el imipiegd per le sue vicerche un apparvecehio

DOLLAAN fisso una capsula da suzione

ve-

la
me-




L’ elettronistagmografia (1930-1970)

Schott E. Dtsch Arch Klin Med 1922; 140:
79-90

Meyers IL. Arch Neurol 1929; 21: 901-8

Mowrer OH et al. Am J Physiol 1936; 114:
423

Jung R. Arch Ohr usw Heilkh 1939; 18: 21-4
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Otological Research Unit
National Hospital
Queen Square, Londra
Anni ‘60




Il tracciato nistagmografico
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| problemi tecnici dell’elettronistagmografia

Elettrodi:
quanti ? dove posizionati ? quale pasta conduttrice ?

Amplificazione del segnale:

corrente continua (DC) o corrente alternata (AC) ? quale
costante di tempo ?

Registrazione:

carta termosensibile o penna ad inchiostro ? quale velocita’
di scorrimento ?




L" analisi morfologica del nistagmo

Scosse decapitate
Onde quadre
Intercisioni saccadiche
Pause

Petite ecriture
Nistagmo a ressort




| parametri quantitativi della risposta
nistagmica
La durata, il numero delle sosse

La Gesamtamplitude: Jung R, Toennies JF. Klin Wschr
1948; 21: 513-21

La Slow Phase Velocity: Henriksson NG. Acta
Otolaryngol (Stockh) 1955; 45: 25-41

La Culmination Frequency: Torok N. Acta Otolaryngol
(Stockh) 1957, 48: 530-5

La Slow Cumulative Eye Position: Anzaldi E, Mira E.
Acta Otolaryngol (Stockh) 1975; 80: 120-7
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globale percorso dai bulbi oculari durante Uintera reazione nistag-
mica. Essa ¢ un elemento di estrema importanza nella valutazione
della risposta vestibolare, ancora pin del numero delle scosse o
della durata della e
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Nel primo diagramma sono riportati

valori medi del numero
delle sensse (Schl

ahl), ¢ nel secondo diagramma quelli dell’am-
piezza totale (Amplitude) calcolati in periodi di 30", V riando
il valore fisico dello stimolo teymico si otter

ono corrispondenti
modifi

wzioni nei valori del numero ¢ soprattutto dell’ampie

delle scosse, Gli indiei maggior] v Zono iunti nei pr

della reazione nistagmica con punte massime
1T IAIER).

Ll G0mo see, (d




La derivata di Heriksson (1955)

La velocita’ angolare della fase lenta
come parametro piu’ signficativo del
nistagmo
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Tra gli AA. che hanno adottato il metodo elettronico per il
prelievo del potenziale del dipolo corneo-retinico, merita un parti-
colare cenno HENRIKSSON : gquesto A, ha proposto e realizzato la

trazione della de nella curva nistagmica invece del co
mune nistagmo

Voltage from
-— patlient

B 4

.— Derivated voltage

Nel tracciato superiore sono di : le seo stagmo registrato
con il metodo comune, Nel tracci: [ g tte le stesse
seosse come appaiono nel traceiato « derivato (da He IN).

Per realizzarve questo tipo di tracciato egli si ¢ valso di due
accorgimenti tecnici. In primo luoge ha adottato una costante di
fempo tale da consentive una rapidissima deviazione della penna
scrivente neeli istanti in cui il bulbo oculare inverte il suo moto
di rotazione. In secondo luogo ha ridotto la velocita di scorrimento
della carta a coc.. veloeity che consentiva il massimo ac¢
costamento possibile delle ordinate del traceiato.

ceinto superiore della fig. n. sono riprodotte delle
geosse 11 miche come vengono comunemente registrate, mentre

in quello inferiore sono riprodotte col metodo della « derivata »

secondo HENRIKSSON, Si nota che i segmenti a pendenza costante

1955
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h
corrispondenti alla fase lenta e rapida, evidenti nel primo tracciato,
mo trasformati nel traceiato « derivato » in segmenti paral-
leli all’asse dell'isoelettri
Gl apici delle scosse riprodotti sul tracciato comunne vengono
resi in quello « derivato » con segmenti perpendicolari all’asse della

to « dervivato o le fasi lente delle sce
ortamento della vel. ang. della lenta del nist

isoelettrica, perche in corrispondenza di essi la velocita di rota-
zione del bulbo ¢ zero (il moto infatti si inverte). Poiche la costante

dei tempi dell’apparecchio ¢ estremamente bassa, la penna ritorna

in modo immediato sulla isoeletirica, anzi, la oltrepassa, pe

la pendenza della fase rapida ¢ di segno opposto a quella della
fase lenta. Nel traceidto cosi ottenuto i segmenti orizzontali cor
rispondenti alle due fasi vengono notevolmente accorciati con
Fimpiego di una rvidotta velocita di scorrimento della earta per cui
i valori della velocita angolare della Fase lenta sono espressi dalle
ordinate rispetto all'asse della isoelettrica.

Ne deriva che se la velocita della earta ¢ molto ridetta, le due
fasi sul traceiato « derivato » vengono i corrispondere pratica-
mente a tanti punti che saranno al di sopra (fasi lente) e al di
softto dell'isoelettrica (fasi l';l]Vil|~'l.

dist; li apici della enrva « derivata » dalla linea
isoelettrica esprime il valore della veloci ngolare che viene per-
tanto letta sull'asse delle ordinate del traceiato,

HBNRTKSSON, HaMERSMA, FRE e 'rEper hanno adottato
anche un sistema onde poter eliminare la derivata della fase rapida,
per cui sul trag me soltanto r trata quella della fase
lenta delle scosse (fig. n. 24).

1955




L" evoluzione dell’ analisi
del nistagmo: conversione
analogico/digitale e uso
del computer




L" analisi automatica del nistagmo

Herberts G et al. Computer analysis of
electronystagmographic data. Acta Otolaryngol (Stokch)

1968; 65: 200-8

Tole JR, Young LR. MITNYS: a hibrid program for on-
line analysis of nystagmus. Aerospace Med 1971; 42:
508-11

Anzaldi E, Mira E. An interactive program for the
analysis of ENG tracings. Acta Otolaryngol (Stockh)
1975; 80: 120-7




Analisi automatica di nistagmo da stimolazione
termica
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Analisi automatica di nistagmo da stimolazione termica
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L’ evoluzione delle
stimolazioni labirintiche
termiche e rotatorie:
otocalorimetro e sedie
rotatorie
elettromeccaniche







Otocalorimetro




Le stimolazioni termiche
Acqua o aria ?

Quanta acqua ? in quanto tempo ? calda o fredda ? a quale
temperatura ?

Quale posiione del paziente ? quale posizione della testa ?
Prova di Veits

Prova minimale di Kobrak

Prova simultanea di Mulch

Stimolazione bitermica secondo Fitzgerald & Hallpike




Fitzgerald G & Hallpike CS Brain 1942; 115: 65-72

Minutes

LEFT CANAL
PARESIS

RIGHT
DIRECTIONAL
PREPONDERANCE

1942




La formula di Jongkees (1962)

Unilateral Weakness:
(RWHRC)-{LWHLC) 4 100= UW
RW+RC+LW+LC

Directional Preponderance:
(R“""LC)'(L“""RC’ x loo= DP
RWH+RC+LW+LC

RW=right waru, RC=right cool, LW=left warm,
LC= left cool







a Drehstuhl (Schraube ohne Ende). d Handhabe.




Sedia rotatoria




Le stimolazioni rotatorie

Ad accelerazioni minimali sec Montandon
Cupolometria sec van Egmont et al
Post-rotatoria sec Buys-Fischer-Arslan
Trapezoidale sec Pirodda

Sinusoidale smorzata o pendolare sec
Greiner-Collard-Conraux

Sinusoidale armonica multifrequenziale




| sacri testi dell
elettronistagmografia
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La rivoluzione culturale e
la nascita della bedside
vestibular examination




Seconda meta’ degli anni 70
La rivoluzione dell esame vestibolare
La bed-side vestibular examination

Il ritorno ad una vestibologia clinica basato sulle nuove
e piu’ approfondite conoscenze di anatomia, fisiologia e
fisiopatologia del sistema vestibolare e in particolare del
riflesso vestibolo-oculomotore (VOR): nuovi approcci,
nuovi tests, nuove patologie




Seconda meta’ degli anni 70
La rivoluzione dell’ esame vestibolare
La bed-side vestibular examination
| precursori

Anatomia: Wersall, Flock, Spoendlin, lurato

Fisiologia: Lorente de No, Goldberg, Fernandez,
Kornhuber, Pompeiano, Precht

Modelii matematici: Robinson




Seconda meta’ degli anni 70
La rivoluzione dell esame vestibolare
La bed-side vestibular examination

| clinici

CS Hallpike, J Hood, A Bronstein, M Gresty,
D Robinson, D Zee, T Hain, L Minor

V Honrubia, RW Baloh

Th Brandt, M Dieterich, Th Lempert

M Halmagyi, | Curthoys,
A Bohmer, D Straumann




Seconda meta’ degli anni ‘70
La rivoluzione dell’ esame vestibolare
La bed-side vestibular examination

| sacri testi
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Vestibular System
Part 1

Basic Mechanisms
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Thomas Brandt

Vertigo 1991

Its Multisensory Syndromes




Nuove patologie:
neurite vestibolare,

BPPV, vertigine
emicranica, deiscenza

del CSS




THE PATHOLOGY, SYMPTO : LOGY AND DIAGNOSIS
F CERTAIN COM DISORDERS OF
THE VESTIBULAR SYSTE

M. R. Dix, FR.CS.

1952

LoNpoN, ENGLAND

within the last fifteen years some

extension has been achieved of our understanding of the problems of

vertheless, difficulties and confusion still pumt

communication an attempt will be

F its clarification, both by critical re-

view and by a short accoun f some of our recent investigations.

The foundations of the subj are to be found in the writings of
Prosper Méniére, and these we take as our starting point.

Méniére's papers on vertigo are chicfly remarkable for the powers
ir writer displays of describing and analysing the symptoms

and signs of disease. Tt is easy now to realise that it was this maste

) omatology which, more than anything else, enabled }u'n to

identify, with an accuracy which has never been seriously qu
the disease of the labyrinth whi as since come to bear h
Beyond, however, asserting with confidence that the disease was due
to a lesion of the internal ear, limited to that organ and indestructi
to life. he made no direct observations upon its pathological anatomy,
and further information upon this point was not forthcoming until
1938. Since then the morbid anatomical basis of the disease has
established by means of histological examinations of the temporal
bones in a number of clinically characteristic cases. It is fair to say
t]nt this opinion is not perhaps a universal one. On the contr:

still sometimes said that Méniére did describe the patholog
atomy of Méniére’s disease, and reference is made to the case which

n the ! | Depa and : ical Research Unit of the dical
Rese Council, National spital, Queen Square, London.

Read before the Se ¢ . Royal Society of Medicine, March, 1952.

Dix MR, Hallpike CS Ann Otol Rhinol Laryngol 1952; 61: 987




Vestibular Neuritis

Michael Strupp, M.D.," and Thomas Brandt, M.D., F.R.C.P.?

ABSTRACT

The key signs and symptoms of vestibular neuritis are rotatory vertigo with an
acute onsct lasting several days, horizontal spontancous nystagmus (with a rotational
component) toward the unaffected car, a pathologic head-impulse test toward the affected
car, a deviation of the subjective visual vertical toward the affected car, postural imbalance
with falls toward the affected car, and nauseca. The head-impulse test and caloric irnigation
show an ipsilateral defiat of the vestibuloocular reflex. Vestibular neuritis is the third most
common causc of peripheral vestibular vertigo. It has an annual incidence of 3.5 per
100,000 population and accounts for 7% of the patients ar outpatient clinics specializing in
the treatment of vertigo. The reactivation of a latent herpes simplex virus type 1 (HSV-1)
infection is the most likely cause, as HSV -1 DNA and RNA have been detected in human
vestibular ganglia. Vestibular neuritis is a diagnosis of exchision. Relevant differenna
diagnoses are vestibular pseudoncuritis due to acute pontomedullary brainstem lesions or
cerchellar nodular infarctions, vestibular migraine, and monosymptomatcally beginning
Méniére’s discase. Recovery from vestibular neuritis is due to a combination of (a)
peripheral restoration of labyrinthine funcrion, usually incomplete but can be improved
by cady treatment with corticosteroids, which cause a recovery rate of 62% within
12 months; (b) mainly somatosensory and visual substitution; and (c) central compensation,

which can be improved by vestnbular exerase.

KEYWORDS: Peripheral vestibular vertigo, dizaness, nystagmus, hermpes simplex virus

type 1, glucocornticoids, vestibular rehabilitation

Strupp M, Brandt Th “T.Vestibular neuritis.”
Semin Neurol. 2009; 29: 509-19
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Methylprednisolone, Valacyclovir,
or the Combination for Vestibular Neuritis

BACKGROUND

Vestibular neuritis is the second most common cause of peripheral vestibular vertigo.
Its assumed cause is a reactivation of herpes simplex virus type 1 infection. Therefore,
corticosteroids, antiviral agents, or a combination of the two might improve the out-
come in patients with vestibular neuritis.

METHODS

We performed a prospective, randomized, double-blind, two-by-two factorial trial in
which patients with acute vestibular neuritis were randomly assigned to treatmentwith
placebo, methylprednisolone, valacyclovir, or methylprednisolone plus valacyclovir.
Vestibular function was determined by caloric irrigation, with the use of the vestibular
paresis formula (to measure the extent of unilateral caloric paresis) within 3 days after
the onset of symptoms and 12 months afterw

RESULTS

Of a total of 141 patients who underwent randomization, 38 received placebo, 35
methylprednisolone, 33 valacyclovir, and 35 methylprednisolone plus valacyclovir.
At the onset of symptoms there was no difference among the groups in the severity of
vestibular paresis. The mean (+SD) improvement in peripheral vestibular function at
the 12-month follow-up was 39.6£28.1 percentage points in the placebo group,
62.4%16.9 percentage points in the methylprednisolone group, 36.0+26.7 percentage
points in the valacyclovir group, and 59.2+24.1 percentage points in the methylpred-
nisolone-plus-valacyclovir group. Analysis of variance showed a significant effect of
methylprednisolone (P<0.001) but not of valacyclovir (P=0.43). The combination of
methylprednisolone and ovir was not superior to corticosteroid monotherapy.

CONCLUSIONS
Methylprednisolone significantly improves the recovery of peripheral vestibular func-
tion in patients with vestibular neuritis, whereas valacyclovir does not.

Strupp M et al “Methylprednisolone, valacyclovir, or the combination
neuritis” N Engl J] Med 2004; 351: 34-61

for vestibular




BPPV: Manovra diagnostica di Dix-
Hallpike, 1952




Cupulolithiasis

Harold F

This

whose

paper is dedicated to Julius np

ingenuity, skill, and enthusiasm set otol
2y I motion in this century It was a privile
to have

and honor for me come momentarily

under the tutelage of this superb otologic sw

and teache

T HE TERM cupulolithiasis is pr
for the first time to desig

nted
ite a vestibular
disorder which previously has been identi-
fied by several names including postural ve
tigo, positional vertigo, and positional verti-
go of the benign paroxysmal type. Recent
pathological studies support the concept
that the disorder is caused by a deposit,
presumably composed of mineral, on the
cupula of the posterior semicircular canal
which renders this organ sensitive to gravi
tational force and, therefore, subject to stim-
ulation with changes in head position. The
clinical features of cupulolithiasis are d
tinctive and serve to differenti it from
positional vertigo caused by lesions of the

inducing the ¢ teristic ves-
tibular manifestations by provocative posi-
tional testing.

Jarany! first deseribed the disorder as he
observed it in a 27-year-old woman and he
wrote as follows:

ttacks only appeared when she lay on

right side. When she did tt there ap

l for the Julius Lempert memorial issue
of the Arcrives
From the E

sachusetts Eve and Ear Infirn Bosion
Reprint requ - ¢ Eye and
Infirmary, : on 02114

dical School and the

Arch Otolary

Schuknecht

MD. Boston

peared a rotatory
I'he attack lasted

and wa ac

strong nystagmus to the
thirty

violent

right about seconds
vertigo 1

immediately after the cessation of

ympanied by
nausea. If
the sy turned to

iptoms, the head was again

the right. no att: 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.
and others origi attributed
ler to lesions in the semicircular
canals but, because the dizziness was precip-
itated not by head movement but by head
position, they came to belic
dition was due to a disorder of the otoliths.
Dix and Hallpi
contribution to our understanding of posi-
tional vertigo, In a study of 100 patients
with this nptom they found a high inci
disorders (eg, otitis med
yustic frauma). They noted that the verti-
nous attacks occurred when the abnorn
s placed undermost in the in
Their observations supporte
Barany’s opinion that this type of vertigo

Barany
this diso

that the con-

made a notable

dence of ear

ear Vv
procedure.

of inner ear origin.

In 1956
scribed for the f
which they
was cha

and Hemenway? de-
st time a symptom complex

Lindsay

observed in seven patien

ed by a sudden, severe, a

prolonged vertiginous episode which subsid-

ed after several weeks and was followed by

positional vertigo. All were in the fifth. sixth

enth decade of life ¢

vertigo persisted for we ars. All had

impaired response to caloric testing and

some had hearing loss. These functional al-
ations existed in the ear located under-

1cter

or S¢

Vol 90, Dee 1969

Scuknecht HF Cupololithiasis Arch Otolaryngol 1969;

1969

90: 112-20




The mechanics
of benign paroxysmal vertigo

S. F. HALL, M.D,, R. R. F. RUBY, M.D,, F.R.C.5.(C), and J. A. McCLURE, M.D. London, Canada

Abstract. Benign paroxysmal vertigo (BPV) is a disorder of the vesti-
bular labyrinth. The clinical features can be explained by an ab-
normality in the posterior semicircular canal. Under the influence
of gravity, a density differential between the endolymph and the
cupula will cause displacement of the cupula when changes in head
position occur, The presence or absence of fatiguability is a useful
test as it helps define etiology, prognosis, and therapy. At the risk
of adding yet another classification of nystagmus to the literature,
we submit that division of BPV into two types (fatiguable and nom-
fatiguable) will simplify and rationalize the management of this

1979

common complaint.

Benign paroxysmal vertigo (BPV) is a com-
mon clinical syndrome that was -first™des-
cribed in 1952 by Dix and Hallpike'. It
is characterized by brief episodes of vertigo
and rotatory nystagmus which are brought
on by head position change relative to
gravity. Other typical features are latency of
onset and fatiguability.

The etiology of BPV is a subject of con-
troversy. Theories as to the site of the lesion
can be divided into cerebellar, cervical, vas-
cular, and labyrinthine. BPV has been re-
ported in patients with posterior fossa tumors.
Fernandez® describes a case reported by
Riesco-MacClure?, and Harrison* had a pa-
tent with a brain stem glioma and concur-

Presented at the 32nd annual meeting of the Cana-
dian Otolasyngological Society, Quebec City, June
1978. )

From the bfrpartment of Otolaryngology, University
of Westem Ontario, London, Ontario.

Address reprint requests to Dr. ], A. McClure,
Department of Otolaryngology, University Hospital,
Londor, Ontario, N6A 5AS, Canada.

Received June 7, 1978, accepted January 2, 1979.

<

rent BPV. Riesco-MacClure? postulated that:

“~the cerebellar inhibition of the vestibular
system was destroyed in these cases, thus
a hypersensitive nucleus responded to a
normal stimulus in an abnormal way. Fer-
nandez? removed the nodulus of the cere-
bellum in cats and produced a positional
nystagmus. However this was probably not
true BPV and he did not explain how a
midline lesion created a one-sided positional
nystagmus. Furthermore we note from clini-
cal experience that the vast majority of pa-
tients with BPV do not have associated cen-
tral nervous system abnormalities. It is of
interest that BPV is not seem in multiple
sclerosis. In these reported cases the BPV
is most likely coincidental, similar to the
patient reported by McClure® with a concur-
rent right-sided BPV and a left acoustic
neuroma.

Certain authors claim that cervical dis-
orders can cause nystagmus and vertigo®?.
Cope and Ryan® postulated that cervical
spondylosis and cervical trauma produced
abnormal proprioceptive information and

Hall SF, Ruby RR, McClure JA “The mechanics of benign paroxysmal vertigo”™
J Otolaryngol 1979; 8: 151-8




JO! JLURE, M.D.®

Abstract. Benign paroxysmal
density condition in the posterior semic

Horizontal canal BPV

terior canal

is implicated because of its dependent position, the possibility exists that either

the horizontal or superior canal could become involved, T )
msistent with ho 1t nal BPV. The charac-

patien ith a clinical pictur
teristic features are brief vertigo and

reports on seven

izontal nystagmus d by head

movement into or out of one of the lateral positions. Ppsition change toward the

left lateral position induces left heating nystagmus and vice versa for position change

toward the right. The direction of the nystagmus indicates a utriculopetal “enda-

lymph flow” when the affected horvizontal canal is undermost. This could be

explained by particle movement or a
the canal.

Benign paroxysmal vertigo (BPV) is

syndrome characterized by brief
(usually less than 30 sec) episodes
of vertigo and nystagmus brought on
by cer changes of head position
relative to gravity. Schuknecht! put
forward a theory of differential den-
ity in the cupulo-endolynmph system
of the posterior semicircular canal
to explain the pathophysiology. This
os supported by a limited amount
of pathological evidence whereby he

s able to demonstrate a deposit
of material on the cupula of one
posterior canal in patients with BPV.

Several features of BPV suggest
involvement of the pe ior semi-
circular canal. For example, the ver-
tigo and nys re most intense
with a mge of head position in
the plane of one posterior canal, the
associated nystagmus is primarily rota-
tory, the cupular deposits in Schuk

°® Associate Professor, Department of Oto-
laryngology, Un ity of Westerm On-
tario, London, Canada
Presented at the 38th annual meeting of
the Canadian Socicty of Otolaryngolog
Head and k Surgery, Ha
June 1984.
Address reprint requests to J. A. McClure,
M Department of Otolaryngology
University He
Canada, NBA
Received June 5
1

“viscous plug” in the posterior aspect of

necht’s pathological ses  involved
only anals, and cutting the
ved posterior
singular nerve section) relieves the
symptoms. In accordance with Schuk
necht’s differential density theory, it
is not surprising that BPV oviginates
in the posterior canal. Loose material
in the endolymphatic system will
eventually find its woy to the most
dependent part of the s
happens to be the : L of the

em which

posterior canal. This ial, either
loose in the endolymph or attached
to the cupula, will me under the
influence of gravity when the head
is rolated in the plane of that canal.

The aforementioned pathophysio-

logy seems to explain me pects of
BPV. However

occasion to emcounter a s r hut

one might expect on

modified it a differential
density

her the super y semi-
circular « 5 e of hori-
zontal canal involvement, the
dronie should be recognizable because
one would expect a horizontal rather
than a rotatory nystagmus. The paper

ill report on seven patients who
demonstrate a clinical picture con-
sistent with horizontal canal BP

REPORTS
z 1 (E.].) — This r old lady

first seen in our clinic in Febru

London, Canada

1981 with a 10-15 year ory of

brief intermittent episodes of vertigo

associated with position change. The

most bothersome position changes in-

cluded lying down on her left side

and tilting her head forward with

the left side down. Dix-Hallpike posi-

tion testing induced a violent lell

beating horizontal nystagmus when

ient was moved into the left

d hanging position and a violent

ht beating horizontal stagmu

hen moved into the right head hang-

r function te

ting

stagmus  with eyes

duced calorie responses

1 the left, The positional nystagmus

ras recorded and is shown in Figure

The time course of the nystagmus

was cansistent with a horizontal canal
BPV.

(E.B.) — This patient, a
roold lady, ented in M

1 15 year history of severe
yeiated with tuming
onto her right side. Two weeks prior
to ssessment, the problem be-
came more severe — to the point that
4 of her head to the right
the vertigo. Dix-Hallpik
position  testing vealed a  violent
vight beating horizantal nystagmus
when she was moved from the sitting
to the right lead hanging position,
as shown in Figure 2. The time
ceurse of the nystagmus was consis-
tent with a horizontal canal BPV.
Vestilmlar function tests showed no
significant  spontaneous  nystagmus
with eyes closed, and borderline nor-
mal but symmetrical calorie responses.
The patie essed six wee
after her initial visit, and by that
time the positional vertigo had com-

The Joumal of Otolaryngology 14:1, 1985

1985

McClure JA “Horizontal canal BPV” J Otolaryngol 1985; 14: 30-5
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N CURULOLITIAST"
L. CIPPARONE, G. CORRIDI, P. PAGNINI

Cattedra di Audiologia dell'Universita di Firenze

DEFINIZIONE

Con il termine di cupulolitiasi si intende una labirinto-
patia maculare con distacco di otoliti, a varia eziologia ed
evoluzione favorevole, caratterizzata da brusche vertigini
transitorie recidivanti di posizionamento legate ad un in-
tenso ny a caratteri tipici.

La sindrome veniva in passato definita come ''vertigine
parossistica beunigna di posizionamento". Con 1'identifica-
zione del meccanismo patogenetico & entrato in uso il ter-
mine di "cupulolitiasi'" che meglio definisce i caratteri
nosologici (1),

EZIOLOGIA

La cupulolitiasi ha origine da un distacco degli otoliti
dalla macula dell'utricolo. Tale distacco pud avvenire
fondamentalmente con due diverse modalita:

a) un meccanismo diretto di natura traumatica, b) un

meccanismo indiretto per degenerazione del neurcepitelio
sottostante.

MECCANISMO DIRETTO

Nei traumi cranici diretti con testa in movimento, al
momento dell'urto, la testa (e conseguentemente il neuro-
epitelio maculare) subisce una brusca decelerazione mentre
gli otoliti tendono a mantenere la velocit3 per inerzia; si
determina pertanto una accelerazione relativa degli otoliti
rispetto alle macule. Se tale accelerazione supera la forza
di adesione alle ciglia si verifica il distacco degli otoli-
ti, che @& reso possibile dalla loro massa elevata ed & in
rapporto con la velocitad iniziale del sistema. La cupuloli-
tiasi & invece rara nei traumi da colpo di frusta cervica-
le, nei quali il movimento di otoliti e cellule 2 piun
consensuale.
(1) I1 termine di "vertigine parossistica benigna" fu usato
nel 1952 da Dix e Hallpike, che riportarono 100 casi di tale
sindrome. Schuknecht (1969) formuld 1'ipotesi attualmente
pid accreditata coniando il termine di '"cupulolitiasi'.
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BENIGN PAROXYSMAL POSITIONAL VERTIGO OF THE
HORIZONTAL CANAL: A FORM OF CANALOLITHIASIS
WITH VARIABLE CLINICAL FEATURES

Daniele Nuti,* Paolo Vannucchi,t and Paolo Pagninit

] Abstract — Benign paroxysmal positional vertigo
of the horizontal semicircular canal (HC-BPPV) is
a well-defined syndrome characterized by direction-
changing horizontal positional nystagmus. We re-
port the clinical features of 5 patients who illustrate
the possible variables of the syndrome. In most
cases, nystagmus is geotropic and more intense
when the pathological ear is lowermost; less often
the syndrome presents with apogeotropic nystag-
mus that is more intense when the affected ear is
uppermost. The nystagmus pattern may vary in
time in the same patient, changing from apogeo-
{ropic to geotropic even in observations at short in-
tervals. In some patients, the features indicate
involvement of more than one canal, either simul-
taneously or in succession. It is sustained that the
clinical findings can be explained by movement of
endolymph caused by displacement of otoconia in
the semicircular canals and that variants are due to
different positions of the otoconia within the canals.

ClKeywords —horizontal semicircular canal;
benign positional vertigo: paroxysmal
nystagmus; canalolithiasis.

Introduction

Benign pa al positional vertigo (BPPV)
is the most frequent vestibular syndrome. In
1969, it was commonly known as “cupuloli-
thiasis.” Schuknecht (1) postulated that the

disorder was caused by a deposit on the cupula
of the posterior semicircular canal (PC) that
made the cupula sensitive to gravitational
forces. In 1979, Hall, Ruby, and McClure (2)
suggested that the pathogenetic mechanism of
BPPV was due to “something” moving inside
the canal rather than adhering to the cupula of
the PC. This theory, known as “canalolithia-
sis,” was sustained by the observations of
Parnes and McClure (3), who found many
free-floating particles in the PC of patients un-
dergoing surgical occlusion of the canal be-
cause of incapacitating BPPV. Theoretical
considerations of the features of nystagmus
during therapeutic maneuvers in most cases
support the canalolithiasis theory (4-7).

In 1985, it was reported that BPPV might
originate from the horizontal semicircular ca-
nal (HC) (8). The features of HC-BPPV are
such that the pathogenesis can be explained on
the basis of particles or a viscous plug mov-
ing in the posterior part of the HC (9). In 1989,
we reported a series of 15 patients with HC
BPPV and described the clinical features of
paroxysmal geotropic nystagmus, observing
the possibility of a variant characterized by
apogeotropic nystagmus (10). Three patients
with persistent direction-changir 0
consistent with debris leaving the PC and be-
coming attached to the cupula of the HC were

Recevep 8 July 1995; Acceptep 19 September 1995
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Nuti D, Vannucchi P, Pagnini P “Benign paroxysmal positional vertigo of the
horizontal canal: a form of canalolithiasis with variable clinical features” J Vestib
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Curing the BPPV with a Liberatory Maneuver

A. Semont®, G. Freyss®, E. Vitte®

2Vestibular Rehabilitation and ®ENT Department, Hopital Lariboisiére,
Paris, France

Introduction 1 9 8 8

From 1897, when Adler first described paroxysmal vertigo, to 1952 with
the well-known ‘Hallpike maneuver’ [1], then, later, with studies of nystag-
mus by Katsarkas and Outerbridge [2], Baloh et al. [7], and Stahle and
Terrins [6], benign paroxysmal positional vertigo (BPPV) has been well
known.

Even if there are still discussions about the cause, our preoccupation was
with the treatment. No medical treatment proved to be effective. We know
that attacks spontaneously disappear mostly in 1 month. But recurrence
comes 1 year later after the primary attack and afterwards it may recur
every 3 months and sometimes never disappears. This means that medical
treatment is a psychological security. Surgical treatment was proposed in
1974 by Gacek [3] with good results but with the possibility of hearing loss
after surgery.

In 1979, Norre and Dveerd [4] suggested applying to BPPV patients
what we had already carried out in other patients with vestibular diseases,
since 1968 with the collaboration of Sterkers [8]: vestibular habituation
training. Two hypotheses of what generates BPPV topped all others: (1)
cupulolithiasis, as described by Schuknecht [5]; (2) heavy material floating in
the endolymph, as suggested by Hall, MacClure et al.

In our opinion, these two considerations are complementary, leading to
the same mechanical disturbance of the cupula of the posterior semicircular
canal. In these conditions the density of the cupula is modified and then acts
as an otolithic system under gravity.

One of us (A. Semont) suggested a maneuver that would free the cupula
using the addition of the pressure of the endolymph and the inertia of the

Semont A, Freyss G, Vitte E “Curing the BPPV with a liberatory maneuver”
Adv Oto-Rhino-Laryngol 1988; 42: 290-3




The canalith repositioning procedure: For
treatment of benign paroxysmal positional vertigo

JOHN M. EPLEY, MD, Portland, Ore

The Canalith Repositioning Procedure (CRP) is designed to treat benign paroxysmal
positional vertigo (BPPV) through induced out-migration of free-moving pathological
densities in the endolymph of a semicircular canal, using timed head maneuvers and
applied vibration. This article describes the procedure and its rationale, and reports
the results in 30 patients who exhibited the classic nystagmus of BPPV with Hallpike
maneuvers. CRP obtained timely resolution of the nystagmus and positional vertigo in
100%. Of these, 10% confinued to have atypical symptoms, suggesting concomitant
pathology; 30% experienced one or more recurrences, but responded well o retreat-
ment with CRP. These results also support an alternative theory that the densities that
impart gravity-sensitivity to a semicircular canal in BPPV are free in the canal, rather
than attached to the cupula. CRP offers significant advantages over invasive and other
noninvasive treatment modalities in current use. (OTC { S

F:N described by Barany' in 1921, the entity of benign
paroxysmal positional vertigo (BPPV) was more fully
defined in 1952 by Dix and Hallpike,* who originated
the provocative test now generally referred to as the
“Hallpike maneuver.” This elicits a pathognomonic

“classic” nystagmus characterized by: predominantly-

rotatory motion with the fast phase directed toward the
undermost side, latency, limited duration, reversal on
return to upright, and response decline on repetition of
;‘IU\'UCHUVC mancuver

Dix and Hallpike® also localized the source of BPPV
to the undermost ear in the Hallpike maneuver, leadin
the way to destructive surgical procedures.” These usu
ally provided relief of symptoms, but involved signif-
icant risk and postoperative morbidity. Thus, there has
been a search for an effective noninvasive treatment

McClure and Willett® found antivertiginous medi-
cations ineffective in controlling BPPV. Cawthorne® ad-
vocated stibular habituation therapy” (VHT),
whereby patients assumed head positions that provoked
the symptoms of vertigo, an approach primarily aimed
at increasing their tolerance to the vertigo rather than
eliminating its cause. Brandt and Daroff’ described a
more specific exercise, which purportedly dispersed

nd Otologic Clinic
ed for publication Oct. 23, 1991; revision rec
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sts: John M. Epley, MD, Portland Otc
, Suite 314, Portland, OR 97213
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heavy debris within labyrinth. Toupet and Semont” de
reloped a more aggressive approach termed the “lib
eratory maneuver,” based on the theory that it freed the
cupula of heavy debris. Norré and Beckers® reported
only 52% of 23 BPPV patients treated with the liber-
atory maneuver were free of vertigo after 1 week, but
Semont et al."

All of these methods, however, have significant
drawbacks. V

extend for weeks and temporarily ¢

claimed “positive results” in 92.68%

and other exercise treatments often
nent symptoms,
causing patients to abandon treatment n alternative
of hospitalization with treatment under sedation is im
practical. The violent character of the liberatory ma-
neuver is of concern in a litigious society

Pathophysiologic mechanism of BPPV. In 1962,
Schuknecht® presented what has become known as the
“cupulolithiasis™ or “heavy cupula” theory, which held
that the posterior semicircular canal (PSC) is rendered
sensitive to gravity by dense particles attached to or
impin Whereas the PSC localization
has been verified,* the “heavy cupula” concept has been
brought into question. Paramount are studies showing
that when a heavy cupula is created by alcohol or deu
terium ingestion,'*" the resulting nystagmus, in
a particular head position, is sustained for long pe-
riods of time, rather than transient as in the classic
nystagmus.

An alternative explanation holds that at least some
BPPV cases result from free-moving densities in t
endolymph of the PSC.'"*' This is strongly supported
by the direct surgical observation by Parnes and
McClure'® of free densities, resembling accumulations

399
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Epley JM “The canalith repositioning procedure: for treatment of benign
paroxysmal positional vertigo” Otolaryngol HNS 1992; 107: 399-404




BENIGN PAROXYSMAL VERTIGO OF CHILDHOOD
(A VARIETY OF VESTIBULAR NEURONITIS)
B

L. S. BASSER!

INTRODUCTION

In the past fifteen years and particularly in the last decade there has been 1 9 64
a considerable and remarkable clarification of the varieties of vertigo
occurring in adult life. This has been due in part to the establishment of
consistently reliable techniques of estimating vestibular function and also
to the increased attention given to these conditions.

The position in children is very different. Vertigo in childhood has
received very little attention and in fact often goes unrecognized, as will
be discussed. The general view is exemplified by Ford (1960), who refers

to the purulent and rare serous forms of labyrinthitis complicating gross
infections of the middle ear and mastoid process, to vertigo as a symptom
of a number of conditions particularly brain-stem lesions and posterior
fossa neoplasms, and to Méniere’s discase which he states is “‘so rare in
childhood that it does not require more than a very brief discussion,”
Confirming this view, the case quoted in illustration by him, as well as
being atypical of Méniére’s disease, also had a posterior fossa exploration
during the course of her investigations. No other form of vertigo is
mentioned, Harrison (1962a) has discussed other varieties of vertigo
occurring in children,

The purpose of this paper is to draw attention to the problem and to
describe a particular variety of paroxysmal vertigo occurring in child-
hood, not previously reported, not uncommon, with characteristic and
readily recognizable features, and differing from other forms of paroxysmal
vertigo found in adult life. It has both practical and theoretical import-
ance.

1193 Macquarie Street, Sydney, N.S.W., Australia.

Basser LS “Benign paroxysmal vertigo of childhood” Brain 1964; 87: 141-52
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NEURO-OTOLOGICAL MANIFESTATIONS
OF MIGRAINE

by ALTAN KAYAN' and J. DERRICK HOOD

(From the Medical Research Council Neuro-Otology Unit, Institute of Neurology,
Queen Square, London, WCIN 3BG)

SUMMARY

Vestibulocochlear derangements have been studied in three groups of patients: 200 unselected patients 1 9 8 4
with migraine (Series I), 80 migrainous patients referred because of their symptoms for full neuro-
otological examination (Series II), and 116 patients with tension headache who served as controls
(Series III). Significant differences were established between tension headache and migraine in respect
of incidence and severity of symptoms and their time of onset in relation to the headache. In migraine,
vestibulocochlear disturbances can occur as an aura, accompanying the headache or during headache-
free periods, the highest incidence occurring during the headache. In Series I, 59 per cent reported
vestibular and/or cochlear symptoms and these were of disabling severity in 5 per cent. Significantly,
50 per cent had a history of motion sickness and 81 per cent experienced phonophobia during the
headache, the probable mechanism of which is discussed.

Persisting vestibulocochlear derangements were found in 77.5 per cent of Series 11, largely vestibular
and of both central and peripheral origin. Involvement of the vertebrobasilar vascular system appears
to be the most likely explanation. Possible links between Méniére's disease, benign paroxysmal vertigo
and migraine are discussed.

INTRODUCTION

The association of disorders of hearing and balance with migraine has long been
recognized. As carly as AD 131 Aretaeus.of Cappadocia (cited in Sachs, 1970) gave a
particularly colourful description of the occurrence of both during what was
undoubtedly an attack of migraine. In more modern times, it was Liveing in 1873
who was the first to draw attention to the clear association of vertigo with migraine.
Since then, Gowers (1907), Symonds (1926) and Graham (1968), amongst others,
have all taken the view that vertigo and/jor disturbance of hearing can truly be
described as migrainous prodromata. In particular, Bickerstaff (1961) introduced
the concept of ‘basilar artery migraine’, that is, attacks of migraine commencing
with visual disturbances, vertigo, ataxia, slurred speech, tinnitus and sensory
disturbances of the distal parts of the limbs and around the lips followed by
throbbing, occipital headache. )

! Attached worker 1o MRC Neuro-Otology Unit from the Division of Neurological Scicnces, Acgean
University, Bornova, Izmir, Turkey.

Correspondence to: Dr J. D. Hood, MRC Neuro-Otology Unit, National Hospital, Queen Square, London,
WCIN 3BG.

Kayan A, Hood D “Neurotological manifestations of migraine” Brain 1984; 107:
1123-42




The interrelations of migraine, vertigo
and migrainous vertigo

M. Leopold: M. von Brevern, MD; G. Arnold, MD; and T. Lempert,
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0 The International Head: migraine of 15 in women and 5 to 8% in men'’
(IHS) classification of migraine,” however, refers a prevalence of dizzin in the general popula-
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Neuhauser H et al “The interrelations of migraine, vertigo and migrainous vertigo”
Neurology 2001; 56: 436-41




VERTIGINE EMICRANICA
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Classificazione di Pagnini, 1999
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1. COME AURA
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PRECOCE

4. EQUIVALENTE

INTERCRITICO

5. EQUIVALENTE

TARDIVO

EMICRANIA senz’ AURA
EMICRANIA con AURA

EMICRANIA BASILARE

VERTIGINE PAROSSISTICA dell’ INFANZIA

TORCICOLLO PAROSISTICO dell’ INFANZIA

VERTIGINE RICORRENTE BENGNA dell’
ADULTO

VERTIGINE EQUIVALENTE EPIGONA




Minor LB, Solomon D, Zinreich JS, Ze DS “Sound- and/or pressure-induced vertigo
due to bone dehiscence of the superior semicircular canal” Arch Otolaryngol 1998;

124: 249-58

Sound- and/or Pressure-Induced Vertigo Due to Bone
Dehiscence of the Superior Semicircular Canal

Minor, MD; David Solomon, MD, PhD; James S. Zinreich, MD,
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REBOUND NYSTAGMUS
BY

J. D. HOOD, A. KAYAN anp J. LEECH

(From the Medical Research Council, Hearing and Balance Unit,
Institute of Neurology, National Hospital, Queen Square, London WCIN 3 BG)

SPONTANEOUS nystagmus characterized by a fast component in one direction 1 973
“followed sequentially by a slow component in the other is pathognomonic of disorders
of the vestibular system and may result from a lesion of the peripheral organ or of its
central connexions in the brain-stem, the cerebeltum or the cercbrum.

In recent years electro-nystagmography has made possible its systematic recording
and analysis and as a result certain useful criteria have been established which have
proved helpful in the localization of the lesion giving rise to the nystagmus, By way
of example, the tracings shown in fig. 1 typify spontaneous nystagmus encountered
in (A) a peripheral Icsion, (B) an eighth nerve tumour with involvement of the
vestibular nuclei within the brain-stem, and (c) a high brain-stem lesion. The
recordings are carried out with DC amplification and hence provide a complete
description of the nystagmus indicating its magnitude and occurrence in the primary
position of the eyes together with lateral gaze deviation to right and left. Although the
wave forms of the nystagmus in all three are indistinguishable, certain striking and
diagnostically significant changes take place when fixation is removed by recording
in total darkness with the eyes open. Thus in (A) the nystagmus is markedly enhanced
both in amplitude and frequency; in (B) it is inhibited particularly in respect of the
slow component velocity; and in (C) it is completely abolished.

Despite these changes which have an important bearing upon the underlying
nervous mechanism in cach case (Hood, 1967), it is noteworthy that two important
characteristics, clearly evident upon direct examination of the eyes, arc common
to all: first the strict adhercnce to Alexander’s Law, inasmuch as the nystagmus is
enhanced with gaze deviation in the dircction of the fast component of the nystagmus,
and secondly, the regularity of the nystagmus which persists unfatigued with specific
deviations of gaze. This gaze deviation dependence and unfatigability is with few
exceptions characteristic of any spontaneous nystagmus resulting from a lesion of
the peripheral vestibular system or its central connexions at any level of the
brain-stem. Rccently, however, a sponianeous nystagmus has been observed which
although clearly vestibularin appearance differs conspicuously in a number of respects
from any spontaneous nystagmus encountered so far in patients with brain-stem

Hood JD, Kayan A, Leech J “Rebound nystagmus” Brain 1973; 96: 507-26




Downbeat nystagmus:
A type of
central vestibular nystagmus

Robert W. Baloh, M.D., and Joseph W. Spooner, M.D.

Downbeat nystagmus is a specific neurologic
sign.12 About one-third of the patients with this
sign have a Chiari malformation, and most of
the others have an identifiable lesion near the
medullary-cervical junction. We define downbeat
nystagmus as spontaneous nystagmus present
with fixation in the primary position or on lateral
gaze. When downbeat nystagmus is present on
downgaze but not in the primary position or on
lateral gaze, the implications are less specific, and
it is usually associated with gaze paretic nystag-
mus in all directions of gaze; it is most commonly
caused by tranquilizers or anticonvulsant drugs.
No pathophysiologic mechanism has been pro-
posed that adequately explains how a lesion near
the medullary-cervical junction causes downbeat
nystagmus. Zee et al® suggested that downbeat
nystagmus is a type of pursuit nystagmus. They
observed selective impairment of downward pur-
suit in three patients with downbeat nystagmus
and simulated downbeat nystagmus in an analog
computer model of eye movement control by as-
suming that downgaze velocity information could
not be transmitted to the neural integrator that
generates downward smooth eye movements.
Others suggested that upbeat and horizontal pri-
mary position nystagmus could also be varieties of

pursuit nystagmus.*” However, while some pa-
tients with asymmetric smooth pursuit have pri-
mary position nystagmus,” others do not.®1¢ Fur-
thermore, patients with spontaneous or induced
peripheral vestibular nystagmus and patients
with periodic alternating nystagmus have im-
paired smooth pursuit in the direction of the nys-
tagmus.i®:! In the former instance, pursuit path-
ways are clearly normal, and in the latter an al-
ternating pursuit deficit is unlikely. Thus, pursuit
asymmetry seen with spontaneous nystagmus
may be the result of the nystagmus rather than its
cause.!?

We studied horizontal and vertical ocular con-
trol systems in 17 patients with downbeat nys-
tagmus to better understand the mechanism of its
production.

Methods. Eye movements were recorded with di-
rect current electrooculography (EOG). Horizontal
movements were recorded by electrodes at the
inner and outer canthi and vertical movements
were recorded with electrodes placed above the
eyebrow and below the lower eyelid. The
bandwidth of the recording system was 0 to 35 Hz
(-3 db). The velocity of slow components of jerk
nystagmus, the velocity of smooth pursnit move-

Baloh RW, Spooner JW “Downbeat nystagmus: A type of central vestibular
nystagmus” Neurology 1981; 31: 304-10
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Head-shaking Nystagmus in
Patients with Unilateral
Peripheral Vestibular Lesions

T. C. Han, MD, M. FETTER, PHD, MD,

In certain patients with peripheral or central vestibular lesions, a transient nystagmus appears
after shaking the head rapidly for 10 to 20 cycles. We recorded such a “head-shaking nystagmus”
using the scleral eye coil in six subjects with unilateral peripheral vestibular lesions. Horizontal
head shaking elicited horizontal nystagmus with slow phases that were initially directed toward
the side of the lesion and upward. All subjects showed a prolonged, lower-amplitude reversal
phase after the initial response following horizontal head shaking. The main features of these
results can be explained by an analytic model that incorporates 1) a central velocity-storage
mechanism that perseverates vestibular inputs, 2) Ewald’s second law, and 3) adaptation of

primary vestibular afferent activity.

Shaking the head rapidly for 10 to 20 cycles
and then abruptly stopping elicits nystagmus in
certain patients. Such head-shaking nystagmus
(HSN) can occur in patients with peripheral as
well ith central vestibular lesions.’ T
mechanism of HSN is not understood. In an effort
to gain understanding, we orded HSN using
hi solution recording techniques in subjects

ented, unilateral peripheral
. From our results we propose
, in patients with unilateral peripheral ves

tibular lesions, HSN is generated by the combi-

ocity vestibular excitatory inputs a
fective than inhibitory inputs.

SUBJECTS AND METHODS

x subjects with peripheral vestibular le-
ns (UL1-6) ven normal subije

oratory personnel) (C1-7) were studied. Five of
the UL participants had vestibular I due
to acoustic neuromas. These subjects were stud-
ied after removal of their tumors. Subject UL6
had a large acoustic neuroma (6 cm)—the other
UL subjects had tumors measuring less than 2
cm. The remaining subject, UL2, had had Mén-
i yndrome that v :d by unilateral
labyrinthectomy 10 ve
subject with the most recent change in vesti-
bular functi UL1, who had n oper-
ated on to remove an acoustic neuroma 3 months
prior to testing. In all other UL subjects, surgery
had been performed 2 or more years preceding
the testing. All subjects but UL3, who we were
unable to test, had absent responses to caloric
stimulation on the side of lesion. In addition,
subject UL2 had a depressed caloric response
on the opr e side.

Results of three trials of horizontal and

2ad shaking were obtained for each participant
After tt ject had waited in the dark for 30

nds prior to the start of each trial, sponta-

neous nystagmus was recorded. Then the sub-

cts moved th ead: oximately sinu:
idally in the horizontal or tical plane with
=45 degrees excursion as fast as comfortable
(about Hz) for 20 seconds. This procedure
produced peak head velocities in the horizontal
plane between 450 and 5 deg/sec. Rapid ver-
tical head shaking was more diffic and peak
velociti dom exceeded 250 deg/sec. Eye
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OBJECTIVE: To analyze the nystagmus evoked by hyperventilation in patients with unilateral vestibular schwannoma and to use
this information to predict the effects of hyperventilation on individual ampullary nerves.

METHODS: Three-dimensional scleral search coil eye movement recording techniques were used to record the magnitude and
time course of eye movements in six patients with unilateral vestibular schwannoma and hyperventilation-induced nystagmus. The
presenting complaints in five of these patients were vertigo or dysequilibrium.

RESULTS: The eye movement response to hyperventilation was a "recovery" nystagmus with slow-phase components
corresponding to excitation of the affected vestibular nerve. Projection of the eye velocity vector into the plane of the semicircular
canals revealed that fibers arising from the ampulla of the horizontal canal were most affected by hyperventilation with lesser
activation of fibers to the superior canal and smaller, more variable responses from posterior canal fibers.

CONCLUSIONS: The three-dimensional characteristics of the nystagmus evoked by hyperventilation in patients with vestibular
schwannoma provide insight into the vestibular end organs affected by the tumor and the mechanism responsible for the

nystagmus. This finding indicates that hyperventilation resulted in a transient increase in activity from these partially demyelinated
axons.

LB Minor, et al “Hyperventilation-induced nystagmus in patients with vestibular
schwannoma “

Neurology 1999; 53: 2158




Vibration-Induced Nystagmus -
A Sign of Unilateral Vestibular Deficit

Karl-Friedrich Hamann Elke-Maria Schuster

Department of Otorhinolaryngology, Technical University, Minchen, Germany
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Abstract

Vibrations of 60 Hz and 100 Hz were applied on the mas-
toid of healthy subjects, patients with unilateral peripher
al vestibular lesions, with central lesions of different
localizations, and patients with benign paroxysmal posi-
tioning vertigo (BPPV). In patients with unilateral periph-
eral deficit a horizontal nystagmus with a small torsional
component beating generally to the not affected side
could be observed. This nystagmus did not show adapta-
tion during 40s. The occurrence was more frequent
using 60-Hz stimulations. This vibration-induced nystag-
mus did never occur in healthy subjects, seldom in
patients with central vertigo, and only exceptionally in
patients with BPPV. It is concluded that the finding of a
vibration-induced nystagmus reflects a side difference of
peripheral vestibular excitability.

Introduction
Strictly speaking, vibrations are periodic movements

within an unlimited frequency frame. Because of their
omnipresence, a human being is permanently exposed to

mechanical vibrations. In order to perceive vibration
stimuli, human beings as well as many animals have
mechanosensors in the skin, muscles (muscle spindles).
tendons, the capsula of articulations, and in the inner ear
In clinical examination its capacity is tested by placing a
tuning fork on certain defined areas or by applying special
vibration coils. The sensation of vibration might be im-
paired by several diseases, e.g. polyneuritis.

The perception of vibration plays a role in the orienta-
tion of an individual in space as could be shown by Good-
win et al. [1]. By means of vibrations over muscles illu-
sions of motion were evoked. This observation also
proves that there must be a cortical representation of mus-
cle spindles. These findings were confirmed and elabo-
rated in detail by several authors [1-4]. The receptors for
vibration stimuli were identified as muscle spindles [1. 2]
whose stimulation leads to an activation of Ia fibers [4]. A
direct effect on the vestibular system was ‘definitively
excluded’ by Biguer et al. [3].

By vibration it is possible to induce, besides the motion
illusion, postural changes that show a direct relation
between the stimulated muscle and the direction of body
destabilization [4]. In patients suffering from vestibular
neuritis a change of horizontal eye position could be
induced by 100 Hz vibration of neck muscles [5]. How-
ever, a nystagmus-like pattern of eye movements has nev-
er been observed., In contrast to these findings Kobayashi
et al. [6] detected, by observation with Frenzel’s glasses, a

Hamann KF, Schuster EM
“Vibration-induced-
nystagmus: a sign of
unilateral vestibular deficit”
ORL 1999: 61: 74-9
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Vestibulo-ocular reflex (VOR) cor
for vestibular damage (as shown by

nitial onset of vestibular

logy appea
s a group, the
with vestibular

tibular compensation is a multi
faceted process of change throughout a
broad area of the central nervous sys-
tem (CNS) including the vestibular
nuclel, spinal cord, the visual system,
the cerebellum, the inferior olive, and
the commissural system. It is a process
which takes place in several stages
resulting in the reorganization of neu-
ral circuits manifesting as a gradual
recovery of equilibrium’.
Compensation does not necessarily
result in a return to previous levels of
ability. Even a patient who has compen-
sated well for a vestibular injury will
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The dynamic illegible E (DIE) test:
a simple technique for assessing the ability of the
vestibulo-ocular reflex to overcome vestibular pathology

MALLINSON, M.Sc.t

(DIE

time

npar
wily for

There

ation of sympto

frequently admit to imbalance, insecur-
ity or vertigo upon being subjected to
an extreme vestibular stress, such as a
very rapid head movement

The Dynamic lllegible E (DIE) test
measures the difference between visual

uity with head still and head passively
moved (Figure I). It assesses the
efficiency of the vestibulo-ocular reflex
(VOR). We consider it to be more sen-
sitive than standard caloric testing. In
our initial study* we found that the
DIE test was performed better by a

EME
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Th
)

00 (row 1

Vancouy

group of normal volunteers than it was
rformed by an age- and sex-matched
group of dizzy patients who had normal
caloric responses. During numerous pa-
tient assessments we formed the clini
cal impression that patients with a long
history of dizziness and caloric reduc
tion had better DIE test scores than
those with dizziness due to a recent
vestibular insult. We considered this to
indicate that the DIE test measured
recovery of accurate VOR function.
In general, vestibular compensation
refers to the ability of a patient to regain
such vestibular function as is needed to
carry out normal daily activities in a
satisfactory manner. For the purposes
of this paper, we use the DIE test as a
means of estimating the degree of com-
pensation of a patient by quantifying the
degree of recovery of the VOR. We
aimed to define how well the test indi-
cated the degree of compensation after
initial vestibular damage in relation to
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0 x 50cm (16" x 20"). Visual acuity ranges

20725 and 20/20 (row 7)
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Visual acuity during head shaking
(normal subjects lose one or no lines)
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A Clinical' Sign of Canal Paresis

G. Michael Halmagyi, MB, BS, Ian §. Carthoys, PhD

@ Unilateral loss of horizontal semicir-
cular canal function, termed canal pare-
&8, i6 an Important finding in. dizzy
patients. To our knowledge, apart from
head-shaking nystagmus, no clinical sign
of canal paresis has yet heen described
and the term derives from the characteris-
tic finding on caloric tests: Httle or no
nystagmus evoked by either hot or .cold
irrigation of the affected ear. We desgribe
a simpie and reliabie clinical sign of total
uniiateral loss of horizontal semicircular
canal function: ons large or several gmall
oppositely directed, compensatory, refix-

ation saccades elicited by rapid horjzon--

tal head rotetion toward the ledioned

side. Using magnetic search colls tg mea-

sure head and eye movement, we have

validated this sign In 12 patients why had

undergone unifateral vestibular neurgcte-

my- ‘
(Arch Neurcl 1988;458:737-738)

hile impairment of vestipular
function of one ear compared
with the other is the pathophysislpgic
basis of most vertigo, clinical exami-
nation of patients complaining of ver-
tigo is genmerally unrewarding, We
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eseribe a clinieal aign that we have
found in patients who have lost all
vestibular funetion in one ear: com-
pengzatory refixation saceades elicited
only by rapid head movements to-

ard the affected side and not by
head movements toward the intact
side. We have verified this sign by
objéctive head and eye movement
r ings and suggest that it may be
useful in the clinical evaluation of
dizzy patients.

PATIENTS AND METHODS
Patlents

elve patients were examined before
and from one week to one year after unilat-
eral | vestibular neurectomy for acoustic
néurpma or intractable vertigo. All 12 had
some calorie responses from the affected
surgery but no caloric
reaponses, even with 0°C irrigation, after
surgery. Each patient and 12 control sub-
jects gave informed consent for these teats
'the protocols had been approved hy the
ital’s Human Ethics Committee.

Clinical Examination

Patients would sit upright and fix their
gaze|on a et ahont 8 m away. The
exaniner would sit facing the patient and
give |the following instructions: “Pleage
keep looking earefully at the target while
turn P-our head from one side to the other”
(Fig 1, A). When the patients had accos-
tomed themselves to the test and could
ax their neck musecles, the examiner
try to turn the patient’s head as

y a8 possible to one side. It wasa

iagt to do this if the head was already
positjoned 20° or so away from the side to
ich it was about to he turned. The

examiner could then observe that during
such rapid head rotations, a normal sub-
ieet would not make any saccades, indicat-
ing that the suhject's gaze had remainad
fixed on target. Patients with a total uni-
lateral cana! paresis, on the other hand,
could only keep their gazes fixed on target
when their heads were turned away from
the lesioned side, ie, toward the intact side
(Fig 1); when their heads were turned

toward the lesioned side, they would °

invaviably make one or more, clinieally
evident, compensatory, refixation saccades
in the opposite direction to the head

- motion (Fig 8). The examiner can readily

observe compensatary saceades if he keeps
reminding the patient o (1) try to fix on
target; (2) avold making enticompensatory
saccades (ie, saccades in the direction of
head movement); and (8) aveoid blinking,
With a little perseverance, all of our
patients were able to cooperate with these
ingtruetions.

Head and Eyes Movement Examination
Horizontal displacement of the head and

. of the left eye were recorded, naing mag-

nefic search coils.! The test paradigm was

identical to the clinical paradigm, except

that the fixation point was 1 m, not § m,

away and the examiner fturnad the

}mtient's head from hehind and not from in
ront.

Caloric Tests

Each ear waa irrigated in turn with
water at 30°C and 4°C from a closed-loop

balloon system. For irrigation at 0°C fol-

lowing vestibular nearectomy, the ear was
syringed with 50 mL of ice water. Vestibu-
lar nyatagmus was recorded, using an
infraved scleral reflection system and
monitored with infrared, closed cireuit
television.
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THE SUBJECTIVE VISUAL VERTICAL AS A CLINICAL PARAMETER OF
VESTIBULAR FUNCTION IN PERIPHERAL VESTIBULAR DISEASES

Andre Bohme

Abstract — The subjective visual vertical, SV, was
measured in the upright and side positions i
mal subjects
eral vestibular disorders. S
SV (toward the affected ear) were found in 100%
of the patients with vestibular nerve section and
with Ramsay Hunt syndrome, in 89% of the p
tients with vestibular neuritis, and in 0% of the pa-
tients with benign paroxysmal positional vertigo.
The deviation of SV gradually disappeared within
a few weeks of the onset of the dis in all pa-
tients except in those with total V1ith nerve resec-
tion. SV is a parameter of tonic afferent differences
between the two labyrinths similar to vestibular
spontaneous nystagmus but is mediated by other
parts of the inner ear (probably the otolith organs)
and thus provides additional information on the
labyrinthine function. SV measured in 90° side po-
sitions, however, did not reveal asymmetric vestib-
ular sensitivity, which is in contrast to SV tested
during eccentric rotation in patie after vestibu-
lar neurectomy.

[JKeywords —subjective visual vertical; side
position; vestibular diseases; vestibular
neurectomy.

Introduction

It has been known for more than 100 years
that perception of vertical (and horizontal)
does not depend solely on visual information

ut is affected by head position relative to
gravity and by linear acceleration forces acting

on the gravity vector. In a 90° side po

tical line in an otherwise dark surround

RECEIVED 22 September 1993; AcCePTED 16 June

ved the apparent tilting
travelling around a

consegu y, perception of vertica
widely investigated for theoretical purposes
(3-8). Even in the absence of gravitational

forces, as auts were able to jud
sition of an illuminated line in the dark with
precision, indicating that the proprioceptive
contribute to this performance (9).
nt tilts of the subjective visual vertical
have been described in patients with periph
eral vestibular disorders including labyrinthec-
tomy as well as in patients with brainstem,
cerebellar, and thalamic lesions (10-13). Con-
tradictory findings were reported in regard to
the correlation between the tilt angles of the
subjective visual vertical and static ocular tor-
sion, which occurs as an oculomotor conse
quence of central and peripheral vestibular
lesions (12,14). In addition to these measure-
ments of the subjective visual vertical in a
static upright body position, tilting the gravi-
tational vector relative to body longitudinal
-entrical centrifugation of the sub-
ject) has made it possible to detec 1ces
in the roll-tilt perception sensitivity between
the two labyrinths in vestibular neurectomized
Nevertheless, the subjective vi-
as found little attention i rou

sting to date.
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The 'Development of the Dizziness

Handicap Inventory

Gary P. Jacobson, PhD, Craig W, Newman, PhD

 Conventional vestlbulometric tech
niques are inadequata tor quantitying the
mpact of dizziness on sveryday life, Ths
25-tem Dizziness Handicap Inventory
(DHI) was doveloped to evaluate the self-
percelved handicapping etfects imposed
by veslibular system disease. The devek
opment of the preliminary (37 ltems) and
{lnal versions (25 ltems) of the DHI are de-
scribed. The items were subgrouped into
three content domains reprasanting func-
tional, amotional, and physical aspacts of
dizziness and unutwadiness. Cronbach's o
coafficlent was employed to measure relk
“abliity based on congletency ot the pre-
Eminary version. The finat version of the
DHI wes administered to 108 consecutive
pationts and demonstrated good Internal
coneigtoncy rallablilty, With the axceptlon
of the physical subscale, the maan values
for DHI scale scorea Increased signifi
cantly with Increasaes in the frequency of
dizziness opioodas. Test-rotest rollubility
was-high.

{Arch Otolaryngol Head Neck Surg.
1990;116:424-427)

uantifying the effects of medical,
surgical, and rehabilitative man-
agement of the dizzy patient is prob-
lematie, Caloric testing is ineffective in
evaluating treatment, since a unilat-
eral weakness observed dnring the ini-
tial examination usually persists on
reexamination. Although pretreat-
ment and postireatment rotary chair
and platform posturographie testing
may serve to document the process of
central vestibular system compensa-
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h'op, these procedures are unable to
quantify the effects of unsteadiness on
everyday function. It appears, there-
fore, that conventional diagnostic
tests are inadequate for evaluating the

handicapping effects imposed by ves- -

tibular system digease,

Many clinicians ejther have devel-
oped their own or employ published
dizziness questionnaires' in an at-
tempt to qualitatively assess a pa-
tient’s dizziness complaint. Although
these instruments provide a system-
atic approach for obtaining case-his-
tory information, they are not useful
in measuring the effects of therapeutic
intervention. In response to the need
for developing a method for quantify-
ing the effects of treatment for Me-
niere’s disease, the Committes on
Hearing and Equilibrium of the Amer-
ican Academy of Ophthalmology and
Otolaryngology® proposed a formula
that determines the frequency of diz-
ziness episodes before and after troat-
ment, The formula consists of a ratio
of the average number of dizziness
gpells a patient experiences per month
24 months after therapy, divided by
the average nwmber of spells per
month 6 montbs prior to therapy. This
quantity is multiplied by 100. Al-
though this formula takes into account

‘the frequency of dizziness attacks, it

does not attempt fo evaluate the im-
pact of dizziness on the way a patient
functions in everyday life.

We feel the method described above
i3 shortsighted and limited in evaluat-
ing the treatment of vertigo. It is cur
contention that quantifying the han-
dicapping consequences of dizziness
may be a more useful means of vali-
dating treatment procedures. For ex-
ample, patients who have experienced

only a few attacks of violent vertigo
may be sufficiently alarmed to the ex-
tent of restricting their activities (g,
quitting their occupations or avoiding
social activities) so as not to be vul-
nerable should another attack of ver-
tigo aceur, It is reasonable to conclude
that effective management of vestibu-
lar system disease should be reflected
by an individual's ability to resume his
or her premorbid vocational and avo-
cational activities.

The present study was a natural
evolution from work conducted by one
of the investigators (C.W.N.) who re-
cently employed the Hearing Handi-
cap Inventory for the Elderly’ before
and after a hearing aid-fitting protocol
to quantify benefits derived from
amplifieation.* Similarly, we are sug-
gesting that perceived dizziness hand-
icap may be used as an index of treat-
ment success over & selected time in-
terval, That is, 3 well-designed scale
could be employed to quantify changes

in behavior that result from therapeu- .

tic intervention. The present sqale was
modeled after the Hearing Handicap
Inventory for the Elderly and has been
called the Dizziness Handicap Inven-
tory (DHI).

The purposes of the present investi-
gation were fourfold. First, we sought
to develop a self-assessment inventory
designed to evaluste the precipitating
physical factors assodated with dizzi-
ness as well s the functional and
emotional consequances of vestibular
system disease. Additionally, we un-
dertook the present study to determine
the internal consistency reliability of
the DHI and to examine self-perceived

dizziness handicap as a function of the- -

frequency of dizziness or unsteadiness
episodes. Finally, it was our intent to

Dizz'ness Handicap Inventory-Jacobson & Newman

1990

Jacobson GP, Newman CW “The development of the Dizziness Handicap
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Myogenic potentials generated by a click-evoked
vestibulocollic refl

J G Colebatch, G M Halmagyi, N F Skuse

Abstract

Electromyograms (EMGs) were recorded
from surface electrodes over the sterno-
mastoid muscles and averaged in
response to brief (01 ms) clicks played
through headphones. In normal subjects,
clicks 85 to 100 dB above our reference
(45 dB SPL: close to perceptual thresh-
old for normal subjects for such clicks)
evoked reproducible changes in the aver-
aged EMG beginning at a mean latency
of 8-2 ms. The earliest potential change,
a biphasic positive-negativity (p13-n23),
occurred in all subjects and the response
recorded from over the muscle on each
side was predominantly generated by
afferents originating from the ipsilateral
ear. Later potentials (n34, p44), present
in most but not all subjects, were gener-
ated bilaterally after unilateral ear stim-
ulation. The amplitude of the averaged
responses increased in direct proportion
to the mean level of tonic muscle activa-
tion during the recording period. The
pl3-n23 response was abolished in
patients who had undergone selective
section of the vestibular nerve but was
preserved in subjects with severe sen-
sorineural hearing loss. It is proposed
that the pl3-n23 response is generated
by activation of vestibular afferents,
possibly those arising from the saccule,
and transmitted via a rapidly conduct-
ing oligosynaptic pathway to anterior
neck muscles. Conversely, the n34 and
p44 potentials do not depend on the
integrity of the vestibular nerve and
probably originate from cochlear
afferents.

(¥ Newrol Neurosurg Pyychiatry 1994;57:190-197)

The vestibular nuclei have powerful projec-
tions to the ocular motor nuclei, the cerebel-
lum, the reticular formartion, and the spinal
cord.! In humans, the most accessible and
best studied vestibular pathway is that
between the semicircular canals and the ocu-
lar motor nuclei: the standard test of vestibu-
lar function, caloric induced nystagmus,
measures the effect of horizontal canal activa-
tion on eye movements.? The reflex effects
resulting from activation of the otoliths and
the function of the direct vestibular projec-
tions to the spinal cord in humans are diffi-
cult to study and poorly understood.” The
initial muscle excitation after an unexpected

fall depends on otolith activation, possibly via
connections to the reticular formation and
thereby to the spinal cord.** Detailed studies
on a single patient who had an otolithic
Tullio phenomenon (sound-evoked activation
of the vestibular apparatus) showed short-
latency activation of leg muscles, probably via
vestibulospinal pathways.” The limitations of
our knowledge of vestibular influences on the
muscles of the trunk and limbs led us to
reinvestigate earlier reports of activation of
the vestibular apparatus in normal subjects
by loud clicks

Bickford et a!® described the characteristics
of averaged responses to clicks with record-
ings with an active electrode just below the
inion (the “inion response”). They concluded
that the short latency potentials that they
recorded were not, as they had first supposed,
indicative of an auditory projection to the
cerebellar vermis, but rather were generated
by reflex changes in the level of EMG of
posterior neck muscles, and thus were
“myogenic” in origin, They also reported that
the evoked response was present in patients
with sensorineural deafness, leading them to
propose that it arose from activation of the
vestibular apparatus and not from activation
of the cochlea. Subsequent publications by
these workers described the inion response in
patients with different acoustic and vestibular
lesions and provided further evidence sug-
gesting that it depended on activation of the
otoliths, specifically, the saccule.?'® The role
of the vestibular apparatus has been disputed
by others. Meier-Ewert ez al "' argued that the
inion response was a part of a generalised
sonomotor response that originated from
cochlear afferents. Additionally, averaged
responses at the inion were not unique to
click stimuli: Cody and Bickford'* were able
to record a similar-looking response to both
light flashes and electric shocks, albeit at
longer latency than the response to sound.
These uncertainties have led to the view that
the inion response is non-specific and it has
not been accepted as a useful measure of
vestibular reflex function."

We have used different recording sites
from those of Bickford and co-workers, to
demonstrate the presence of short latency
EMG changes in anterior neck muscles after
clicks. Also, the response¢ can be separated
into two distinct components: only the earlier
of these depends specifically on the integrity
of vestibular afferents. The findings from one
patient have been the subject of a brief
report.'*
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The video head impulse test

Diagnostic accuracy in peripheral vestibulopathy
=+

ABSTRACT

Backgroand: The head impuse test [HIT) Is ful bedsige enify peripheral vestbuiar

gefichs. However, such a dafiot of the vestbulo-ocuiar reflex &V OR) may not be diagnosed be-

CEUSE COTECTIVE S30CE08S CINNOT AWeYS DE deTected by SImple ODSErvatio 2

cofl tachnigue IS the goid standard for HIT measuraments, but Itis not practical for routine testing

or for ecute patents, because they ere reguired 10 weaa an uncomfortable contact lens

Objective: To develop an easy-1o-use video HIT \ wood for isentfying

paripharal vestibutar defictis. To valigate the dlagn C T by UITENEoUS Mes-

sures with video end search coll recordings across heaithy subjects end patlents with 8 wide
pe of previously identifled peripheral vestbuar defichs

Methods: Hortzontai HIT was recorded simultaneously withvH Hz) ang search colls {1,000

8 normal subjacts, 6 patdents with vestbutar naurit w after undateral Inravy

panic gentamicin, and 1 patlent with bilataral gantamicn vestibusotaxicity,

OUS VIJE0 and sear 0 of eye movements were Closely compars-
bia |avarage concorgance 930}. Maan VOR gans measured with
search colls end videa w sigr n noemal §p = 0.107) and padems (p
0.073) sensitivity and spectficity of both the reference and index t
were 1.0 [95% confidence Interval 0.69-1.0]. vHIT measures derected both overt and covert

a0es as sccurataly as colls
Condusions: The video head Impul 3 \ 1T 10 Search colls in lganufying peripheral
vestibular deficits but assker 1o use In cEnics, even In patients e vestbular newrits
Newralogy®2009;73:1134-1141

GLOSSARY
BVL - Dilaaral vostoulyr oz HIT ~ head mpulsa test; IMU « mormisl maasuromon: uni; ITG - mrarympanic garramicn,
VHIT = video hood mputse 1est, VN ~ vastbulyr nouriis, VOR ~ vesubuior ar rofia

The head irr.pulx test (HIT) is a useful bedside examination to id(miﬁr a F-c:iphcm] vestibular

deficn for c.ump]c in _:\zricms with vestibular neuritis (VIN).'* The dinician briskly rotates the
patient’s head to detect "oven™ catch-up saccades after head rotation as 2 sign of semicireular
canal paresis. "Coven” ssccades are saccades that occur during the head rotation that may be
lm;x‘u-p' ible to the naked eye and hence confound the dizgno:..."‘ In p:licnu with acute VN,
spontancous nystagmus also interferes with assessment of bedside HIT.

Up to now, the scleral search coil technique has been the gold standard for HIT
mueasurements.”™” It quantifies the VOR defidt and shows the associated pattern of overt and
covert catch-up saccades in vestibular deficient patients.®"” However, search coil measurements
r:quirc the subject to wear an uncomfortable contace lens, are time intensive, are cxpcmivc.
and are not practical for acute patients.

e goal of the study was to develop an easy-to-use high-speed video HIT system®! (see

deo on the Newrology™ Web site at www.neurology.org) as 2 clinical roal to identify 3 periph-

Thox o fim sssbon conribaad cquly
Froem the Viatibalar Ressarch Laborassey (HGM. Schodl of Paychokyy, Usivenity of Sydaey: 30d Depazrast of Nesuigy (KP.W,
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BARANY SOCIETY MEETINGS

1960 Padova
1963 Uppsala
1968 Uppsala
1970 Amsterdam
1971 Toronto
1972 Strasburgo
1974 Los Angeles
1975 Kyoto

1977 Londra
1978 Uppsala
1980 New York

1982 Basel
1983 Uppsala
1985 Ann Arbor
1987 Bologna
1988 Uppsala
1990 Tokyo
1992 Praga
1994 Uppsala
1996 Sydney
1998 Wurzburg
2000 Uppsala

2002 Seattle

2004 Parigi1

2006 Uppsala
2008 Kyoto

2010 Reykiavik
2012 Uppsala
2014 Buenos Aires
2016 Seoul

2018 Uppsala
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Pietro Tullio (1881 - 1941)

Laureato 1n Medicina all’ Universita’ di
Bologna (1905) e quindi libero docente ¢
assistente di Fisiologia all’ Universita di
Bologna (1917). Direttore degli Istituti di
Fisiologia di1 Sassari, Cagliari, Messina, Bari,
Parma, Genova. S1 occupa di fisiologia dell’
orecchio e pubblica “Studio sopra 1l

comportamento dei riflessi sonor1 labirintict nel
cane” 1n Arch Ital Otol 1938;50:274-9.

Pioniere dell’ uso del microscopio binoculare
nella chirurgia dell” orecchio.




Giugno 1938

ARCHIVIO ITALIANO

DI

OTOLOGIA, RINOLOGIA E LARINGOLOGIA

LABORATORIO DI FISIOLOGIA DELLA R. UNIVERSI DI PARMA

diretto dal Prof. P, TULLIC

Studio sopra il comportamento dei riflessi sonori labirintic
nel cane
P. TULLIO ¢ G. ZANZUCCHI

Ad un illustre medico e fisiologo lombarde, Filippo Lussana (1),
spetta il merito di aver collegato i disturbi ve rtiginosi, che si possono
osservare in aleuni ammalati, con le lesioni dei canali semicircolari.
La sua monografia sulle vertigini, edita in Milano, risale infatti al 1858,
menlre in epoca successiva comparvero le osservazioni del Méniére.
pubblicate nella Gazette Médicale nel 1861 (2). Inoltre il Lussana ri-
tenne che i disturbi motori, che si osservano nei suddetti malati, fosse-
ro dovuti a vertigine auditiva, venendo nella concezione che j canali
semicircolari possano essere stimolati dal suono e con cio darne per-
cezione della direzione.

Tullio (3), praticando un foro in vicinanza II(‘”.ZIHIIHJHH dei sin-
goli canali del piccione ed avvicinando il fischio di Edelmann. otten-
ne un movimento del capo nel piano del canale aperto, movimento che
si puo graficare (4) e si ripete sempre eguale per uno svariatissimo
numero di volte, di intensita variabile in rapporto alla forza del sno-
no e che scompare cocainizzando 1’orecchio. Il movimento della testa &
accompagnalo semunre, per ogni singolo canale, da differenti moti delle
ali, della coda e delle zampe (9).

I medesimi risultati si sono riscontrati anche nel coniglio (6), in

Fenomeno di Tullio
1938




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000

Michele Arslan 1904-1989

figlio di Yerwant Arslanian
padre di Edoardo Arslan e Antonia Arslan

allievo: David Megighian (ENG)




Michele Arslan
1904 - 1988




Michele Arslan




SOCIETA ITALIANA DI LARINGOLOGIA, OTOLOGIA E RINOLOCY
KNS JLOUILA

RELAZIONE UFI

FISIOPATOLOGIA E CLINICA
DELLE VIE VESTIBOLARI

CENTRALI

MICHELE ARSLAN E OSCAR SALA

1956




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000

Aldo Dufour 1931-2000 (Milano, FBF ¢ Besta)

allievi: Cocchini, Richichi
Oreste Pignataro (Milano)

Eugenio Mira (Pavia)




Aldo Dufour
1931 - 2000




SOCIETA ITALIANA DI OTORINOLARINGOIATRIA E PATOLOGIA
CERVICO-FACCIALE

LXII CONGRESSO NAZIONALE

Capri, 25-28 settembre 1975

Presidente: Prof. G, BELLUSSI

RELAZIONE UFFICIALE

§
4

LA FUNZIONE VESTIBOLARE NELLA PATOLOGIA |
DEL SISTEMA' NERVOSO CENTRALE 1 975

a cura di: A. DUFOUR

Relatori :

M. ARSLAN D. MEGIGHIAN
G. AVANZINI E. MIRA
F. COCCHINI 5.A. MOLINARI
. CORTI S. PONZI
. DUFOU} M. RICHICHI
C. RUSSO
S. SINGARELLI
F. ZIBORDI




SOCIETA ITALIANA DI OTORINOLARINGOIATRIA
E CHIRURGIA CERVICO-FACCIALE

LXVII Congresso Nazionale - Milano 28-31 maggio 1980

Presidente: Prof. E. Bocca

RELAZIONE UFFICIALE

NISTAGMOGRAFIA CLINICA

a cura di

ALDO DUFOUR

Relatori:
M. ARSLAN - G. AVANZINI - F. COCCHINI - M. COLLARD - C. CONRAUX
E. DE AMICIS - A. DUFOUR - F. GIROTTI - D. MEGIGHIAN - O, POMPEIANO
S. PONZI - M. RICHICHI - P. STEINDLER

LIVIANA EDITRICE
PADOVA
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LA VESTIBOLOGIA IN ITALIA, OGGI
LA SCUOLA TOSCANA

Paolo Pagnini Daniele Nuti

allievi fiorentini: Cipparrone, Vannucchi,
Leprini, Giannoni, Pecci

allievi toscani: Casani, Gufoni, Mandala




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000
I FISIOLOGI

Tulio  Pompelano  Schieppati
Azzena D’ Angelo

Pettorossi Valli




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000
I BIOINGEGNERI

Schmid

Buizza

Ramat




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000
IL NEUROOTOLOGO

Versino




LA VESTIBOLOGIA IN ITALIA, OGGI
LA NUOVA GENERAZIONE

Celestino, Modugno

Agus, Asprella, Balzanelli, Califano,
Comacchio, Faralli, Guidetti, Manfrin, Manzari,
Marcelli, Messina, Ner1, Patrizi, Quagliert,
Ralli, Teggi, ....
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STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000

TESTI, CORSI ¢ CONVEGNI




A.DUFOUR EMIRA O.PIGNATARO

VE STIBOLO GIA

MANUALE PRATICO

A CURA DEL CRS AMPLIFON

. 1980

—

EDIZIONI TECNICHE j




1993




2013

EDIZIONI
MATERIA
MEDICA




STORIA DELLA VESTIBOLOGIA - ITALIA 1900-2000

Corsi di1 Vestibologia CRS Amplifon
Master di Otoneurologia Universita’ di Siena

Master di1 Otoneurologia Universta’ d1 Pavia




ITALIAN NATIONAL RESEARCH COUNCIL

G NR-——

Special Project on \Biomedical Engineering

EYE MOVEMENT ANALYSIS
IN
NEUROLOGICAL DIAGNOSIS

Edited by

R.Schmid & D.Zambarbieri

Center of Bioengineering

University of Pavia - Italy - December 1979

1979




UNIVERSITA DEGLI STUDI DI FIRENZE UNIVERSITA DE TUDI DI PAVIA
CATTEDRA DI AUDIOLOGIA CLINICA OTORINOLARINGOIATRICA
Direttore: PAOLO PAGNINI DirettoreslEUGENIO MIRA

SATURDAY 3™ - sunpay 4™ JuLy, 1999

AUDITORIUM BANCA TOSCANA
VIA PANCIATICHI FIRENZE (FIRENZE NOVA)

under the patronage of:
U TA DEGLI STUDI DI FIRENZE
UNIVERSITA DEGET'STUDI DI PAVIA

o) A8 ampifon

1999
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