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A~STRACT 

i 
\ 

,1 
.\. 

'1 
Two hundred and fifty fiv~,)~tients (Gr.oup I) we"r1e 

cOJ)side'!red a's suffer;i.ng from paroxysmar: po,si tional ve~.tigo 

because: 
" 

(a~"they qhve a typ.ical histohr. s-or, (b) Jan attack 
, .< ' .. ' . '. J . 

was elicited by ~aIlpike'fi ~aneuver, as modifi~d by stenger, 

" during the clinical. examination. M~st'patients d~~el~ped 

I. 

Type l ~ystagmus~du~ng the a~tack in co~trast t~e incidence 
,) ~ ~ . " 

report~d by other authors (S'tahle et al, 1965). This difference 
o . ~ 

is discuss~d. No pathognomoni~ electron~stagmographic (E~) 
1 

findings were obtained except wfien the actual attack ",as recbrd'ed 
" ' 

in a small nurnber of cases. 
• a'" 

In most patient's' no apparent cause 

of their syndromè and no other vestibular abnormalities 'as 
l, 

rn'anifested by pos,t-caloiic labyrinthine preponderance were' ç'ietected. 

These patipnts were classified as ·idiopa"t;hic and their a9~ ,p 

distribution 'raises the'possibi~ity that the syndrome may,be'part 
, " 

of the ageing process in this group. In four cases the syndrome 
l " 

coexisted with intracranial tumors. Cause-effect relationship 

i.s dou~tfUl in aIl of them. subsequently, in 11 pat.;il:en . 

(Group II) the nystagmus during tqe,attack was observed nd 
.. ~ ,'. 

recorded by ENG in different gaze directions. Discrepancies 
< 

between observed and recorded nystagmus àre discussed. ',Further 

r~sea~~s necèssary to clarify~a nurnber of q~esti~ns which 

arise from thi~ study. 

<1 
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II. 

RESUME 
1 

bn a constaté _que 255 pati~~ts (Gro\pe 1) ,avaient: 

éprouvé de vertige de position paroxystique ca~~ (a)' l'ana.nmèse 
.' ~ , ' 1 
était typique 0 ou. (b) pendat:t l'amen c inique, une attaque 

, était ptovo~uée par la manoeuvre de Hallpike, selon la~modification 

de stenger. ,La plupart des patients ont manifesté le nystagmus 
" l ' 

de Type I~endant l~attaqu~, ce qui ne correspond pas avec les cas 

que d'autres aut~urs,ont rapportées (Stahle et al, 1965). Les .. 

'J: 

,0 

0' 
~ :taisons de cette' di,ffére~ce ,sonb discutées. L'électronystag- ~ . 

• 1 If 

mogrël!<!iie, (EN,G). 11,' a pas donné des résultats pathognomoniques qu'à' 
• v 
l'exc'eptiop de quelques cas, où UI~e attaque actuelle était 

J' , ~ 

enregistrée. Chez la pl~part des patients, on n'a pas trouvé 
• 0 

d'au:tres troubles vestibulaires, manifestés' ,par' une préponderance 
• 0 ' 

labyrinthique post-calorique, ~ainsi que la' cause de leur syndrome. 
1 

Ces. patients étaie~t désignés comme idiopathiques et leur . 
distributidn d'âge rend posslble le fait que le syndtome de ce . 
groupe est un trait de(l'âge avancé. Qua~re patients avaient en . , 

même temps des t~meurs intracrâniens. C'est bien possible 

qu~-i:'~~- n ',y avait pas d~ re1a t'ion entre les deux conditions.' Dans 

la suite, chez Il patien~s (Groupe II)~ on a observé et r 

enregï'stré par ENG le nystagmus pen'd'ant l'attaque dans de 
1 il " 

. , 

directions de regard différentes. Les divergences 'entre le 

'nystagmus -,observé et enregistré ~ont discutées. Des recherches 

supplémentaires sont nécessaires pour répo~dre 
d " 

à un nombre'des 
" , . 

que~tions pos~es, par cette -étude. 

J 
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CHAPTER'ONE 

" --INTRODUCTIO~ ~ 

. Si~ initiation . ( 

), * 
<-

of a special Clinic for-· , 

Dizziness at the Rdyal r' 
, Montreal, cana,da, \f~' 

late in 1973 it has become increasi evident 'that paroxys~ 

positional vertigo is a frequent s ~his is a clinical 

syndrome characterized by recurring attacXs of vertigo of acute 

onset"and'short duration, 
L " 

prdVoRed by special head positions. 
,-

These provocative head positions occur Mhen the patient bends 
') 

over, when he turns his h~àd up or more frequently, when he lies 

ln bed or ~hen he turns from side ta side in bed, or when he tries 
~ . 

ta get.up from bed. Although the at~ack does not last for more 
. 

than a few seconds, it is freqU~ntlY violent and for. mort f 

patients i t ir a frightening exper;.,ience. . 

. The attacks can be provoRed over periods of tirne 
/j 

followed by rem~ssions whi~ occa~ionally may last even for 

the 

~years " ,On examination' an attack may be elicit~d by a sequence 

of body positions w~ich has been described by a number of authors~ 

(see Clinical Examination). 

\ 
_____ '--"./ ~ , <r" 

- Barany ~19~f) ,was probabl~ the first to describe this 

pecu~ia.r syndrome when he wrote ,""until now it w;s not possible ~, 

to dia ose a lesion of the otol~th. l was rècently able te 
, 

m~k this diagnosis~ .... This was a tw~rrty seven year old woman 

ith hea&aches for one year. Hearing, calorlc responses 'and 

(1 1 

5 • \1 ,: I,i mzLtm &~ j. "'-_.LX l~ 
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D8urologic evaluation were normal. For the last fourteen days 
10 ~ /" 

she had suffered from spell9 of~vertigo. My assistarnt, Dr • 
.. 

K.arlefors, nota..çed that thèse spells .. ~cc,.urred only when the . ' 
patient layon her right side. She also ?wed a strong 

\ . ' 
\ ~otatory'~stagmus to the right with.a vertical component 

1 

\ 
\ 

" 

::::i:: :::a:::~t a::i;u:;:;a:::: i :::-:: ::::l:o~::::;::t~n ' ~ 
The qttaèk '\iasted for about half a minute and was accompanied J 
" ' 

the 

To 

" her 

,and nausea. If immediately after the attack 

head ta the rLght there was no new spell. 

t~è ,patient had to lie on her back or 

ide for a whi1e. These observations are not new. 

Oppenheim, Burns and l have observed similar vertigo and 

nystagmus attacks for rnany years". 

o ~ 

It, was not until 1952 when Dix and Hallpike described' 
. 

,:> __ • more cases of paroxysmal pO,si tional vertigo and calleq this 
-..~ .. ' 

~ .. 1 ~ . 
condition "po-sitional Nystagmus of the Benign Paroxysxpal Type". 

.t 
1 

1 àefine thé 
1 

\ 

\ 
Since thén many different terms have been u~d to 

J paroxy sma 1 
\ 

syndrome in9iuding: posturp1 vertige (De Wees~, 1952); 

postural vertig~_{Lindsay, 1967); benign po~itional 

vertigo {Harrison, 1966); paroxysmal positiona1 nystagmus (Stah1e 
1 • 

et al, 1965) i paroxysmal posi tiona1 vertigo (Preber et al, '].957, 

• Gacek, ,1974); benign paroxysmal pos~tiona1 nystagmus ,(Harbert, 
• 

1 
1970); positional vertigo (Schuknecht, 1962); postural dizziness 

(Orma et al, 1957); positioning vertigo (Kornhuber, 1974) and 

cupu~ol~thiasis (Schuknecht, 1969). 

" 

t ; 

1 

1 

, 1 
J 
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) The syndrome maY,be confused with other syndromês 
( 

cùusing positional vertigo'and nystagmus. For exarnple, as 

carly as 1913 Barany wrotE!;, presenting a case of multiple 

sclerosis: "The new observation, which l woula life to pre~ent 
, ~ ~ 

to you, consists of tl}e fact that the patient shows llttle, if . ,/ 

?ny, n'ystagmus wi th the syes in midposi tion or gaze to the left 

(and the head in straight position) . By til ting the head to 

*' ~ the right, even when this is performed slowly, or when the , 

patient rolls 9ver slowly to the right from the straight supine 

posi tion, intense horizontal and s'lightly rotatory nystagmus 

• 

-, 1 

appears, 'bCh persists' unchanged as long as the head is maintained 

in _thi,s position". 

Occasiortally a, few authors give definitions which may 

not be in' agreement with what has been defined ~ove. Harrison 
r 

et al (1975) and nayal et al (1974, 1977) seern ~o calI "paroxysmal 

posi tiona,l nysi;-agmus" nys,tagmus which intermi,ttently appear's in 

diff~rent head positionsoduring electronystagmographic (ENG) 

recordings. 

The etio1ogy of paroxysmal positional ver~igo has been 

a matter of controversy in the literature. As early as 19~1, 

13arany attributed this syndrome !to otolith dysfunction. He 
t 

thought the rota tory nystagmus observed in his, patient (see above) 

d~~ing the paroxys~a1 positional,vertigo attac~ was ~ye counter-

r611ing (GegenroLlung). From ~~rlier an~ma1 jXperirnent~ by 

,Ma'gnus, i t was already ~khown that eye Icounter-rolling is a mani-

, ' 1 
~\. 1 J ! 

~, 1 ' , 
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., ) 

festation of otoli th stimulation. "Therefore, Il. Barany , 
1 

conc luded, Il further r~search on 'eye counter-.rélling pres,ents 

a renewed int~rst Il . other authors reported cases of 

paro'xysmal po,si tional vertigo where the syndrome was thought 

to be causéd- by brainstem ppthoJogy (Barber et al, 1971; Rubin, 

.'1973) . McCabe (1975) rep~rted cases-with whiplash in jury in 

which the clinical picture was simi1ar to paroxysmal positional . \ 
vertigo . 

• Schuknecht (1969) was the first to intr6duce the term 
':>. U ~., 

cupulolithiasis and on the basis of experimentaJ: and, clinical 
-

data he postulated that paroxysmal positional vertigo attack is 

generated by stimulation of the posterior semicircular canal 
'>, 

from deposits àerived from otoconia fallen off from the otoliths. 

The present st~dy confirms the hypothesis that the 
" , 

paroxysmal posi tional vertigo- attack is generated by the activation 

" of the posteri9r semicircular canal. 
• 

In the Dizziness Clinic, Royal Vittoria Hospital, Montreal, 
1 

- r 
th~ patients evaluated are a highly"selected group. A number of 

them are in- and out-patients from t'1re Montreal. Neurologïcal 

Hospital which is a large referral centre. Sorne other patients 

~re in-patients of the RGyal !Victoria Hospital: 
• 

others are .. .,' 

, . 

referred by specialists or family physicians. 
1 

There are very ,. , - • 
,few patients who come to the Clinic without being referred. 

~\ . Theref~te, most of the patients have already had their symptom . 

"dizziness" screened by a physician. In this patients' population 

/' 

l' 
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paroxysmal posit~onal vertigo is a frequeI)t syndrome .. .' lb' is 
1 

estimatéd ~hat for the tirne peripd mentioned be10w ar~ut 30% 

of the dizzy seen .in the Cli,nic suffered fram parOXY\3rnaO' 

positional vertigo. 

Between Jan:ùary, 1974 and ~nuar;, 1977, 255 patients 
, 0/ 

(Group Il with paroxysmal positional vertigo were evaluated. 

Subsequent1y, in eleven patients (Group rI) the nystagmus of/the 
/ 

paroxysmal positional vertigo attack was studied by direct 

observation and_ e1ectronystagmographic (ENG) recording. 

In this t~esis, after a review of the literature, 

these data are presented and discussed. 

/ 

l~ 
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CHAPTER TWO . 

.LITERATURE REVIEW 

CLINICAL FEATURES 

History 

.. . 

The patient comp1ain~ of the sudden onset of attacks 

of vertigo, frequently v~ol~nt, which occur'after~lies 

supine in bed, when he turns from side to side in b~ , or when 
" 

he looks upwards or bends forward (Dix and Ha11pike, 1952; 

\ 

Schuknecht, 1962; 1 Barber, 1964; S~huknecht, 1969; Schuknecht, , 

1974) . There are, no prodromal symptoms. 

History revea1s the fol1owing important points (Dix 
-

and Hallpike, 1952;, citron et al, 1956; Harbert, 1970; Dracl1man 

et al, 1972'; Hart, '1973; Barber, 1973; Barber et al, 1973; 

Schuknecht et al, 1973; Rubih, 1973; Rubin et ~l" 1974; 

Schuknecht, 1915; , Barber, 1975: Jongkees, 1975; Barber et al~ 

1. Nausea and occasiona11y vomiting may accornpany the attack 

(Harrison, 1966). These symptoms rnay persist for quite 
1 

'sometime after the attack is over. 

2. There is a \atent period, a~few seconds e1apsing f~om the 

time the hald assumes the provocativè position until the 
~ 1'. 

nystagmus and ver~igo appear. 

,/ 3 .. The nystagmus and vertigo do' not last ofor more tha:r;t thirty 

seconds. 

\ 
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4. These 3ymptoms ~~how marked fatiguabil'i ty, their intens~ty 
• 'l~ '. 

diminishing on successive attempt~, to assume the vertigo-: 
, 

provoking head position~ ~_ 

5. There' are intermittent periods, from days to months', when 
,> ,/ " 

attacks can be provoked and remissions_may'~ast severa1 yéar~. 

6. The attacks are"accompanied by rotatory vertigo or dis-

equi1ibrium which occasiona11y may be severe • 
..-

7. There may be associated conditions present (1ab1e II) but 

the patient ra.re1y }ee1s that there 'is a cause-effectl relation.-

ship with these conditions. 

C1inica1 Exam{nation . 
- ' 

The~stagmus of the attack is mainly rotatorYJwith a . , 
...... , ..- .'~ 

1inear component which has been described as vertical, hOrizontal 

or oblique (Jung et al, 1964), and which depends upon the direction 

of gaze, 'being main1y rotatory on gaze towarqs the nystagmus' fast 

phase direction and rnain1y linear on gaze in the opposite directLon 

(Barany, 1921; Harbert, 1970). 

.When the patie~t a~sumes the sitting position or turns 

over to the o~h.er side immediately after an attack, vertigo and 

nystagmus may.appear again ?fter a few seconds but now the 

nysta9~us beats in the opposite direction. 

'" 

, ' 

Posi~ional testing ta elicit'an attack has been called , 
/" Hallpike's- (Barber et al~ 1976), Cawthorne~s (Hart, 1973) or 

. 
Nylen and B~ranyJs (Drachmàn ~t al, 1972). The patien~ sits,-Qn 

, 1 

the exam~nin,g, table in a 'position such that when he' lies down, 

, , 

, i 
J 

" 
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" 

"'6-

his head is over the edge of the table. , From the sitting 
/~ 

pin~ posi t,ion he is brought comfortably but quickly to the 

pesition. . 'The. he ad i5 hyperextended'.-tc? about '450 d the neck 

is rotated about 4-5° towards the examiner '.;:. sidE7 '{F±'g. 1r. 
, ' J , 

/ 

In this position the eyes are observed for one minute'either with 
. 

or without Frenze1' s gla~ses. Then the patient is returned to . ' , . 

/ 

the strai~ht sitt~g position/and the eyes' are observed for another 
. 

minute. The sarne sequence is then followed for the head-hanging 

position towards the oppo~ite side. Sorne authors (Stahle et al, 
o " , 

1965; stenger, 1957) also sugge.st éxarnination in the supine 
.. 1 /. 

position with tl-le h#9ad. hanging straight back. 

Type~s of Paroxysmal Posi tional Vertigo Attack , 

. Using s.uch ;t'0si tioning tests, Stahle and Terins (i965) 

distinguished fo,ur types of "p,,!-roxysma1 positiona1 'Ihystagmus'~ in 

their eightycases: 

-
I. The Dix-Hallpike Type (26 cases). The attack is elicited in 

only one lateral head-hang,ing position and the nystagmus beats 

towards the lowermost ear. When the sitting positie.n. i5 
1 

assumed immediately after the attack is over, vertigo and' 

nystagmus reappear frequently wi th,in a few seconds but the 
, \ 

Bystagmus beats towards the opposite direction. 

II. The Stenger Type (stenger, 1957) '(14 capes). This is similar 

to Type l but the attack is elicited when frem the sitting 

position the patient assumes the su pi ne position with ·the 
( 

1 ~ 

head hyperextended straight back. 

1 
" 

/' 
/ 
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III. The Divergent Type (26 casèS). The attack occurs in both 

,1ateral head":'hanging positions when assumed from the supine 
" . 

straight position ~nd the nystagmuspeats towards the lo~e~~ 
, , 

most ear. In sorne cases ,the attack,recurs when the patient' 

returns to the supine or sitting position. 

" 
IV. The Convergent Type (12 cases).. The nystagmus beats away from 

the lowermost ear and' i5 eliaited in one or both lateral head-
. 

hanging posit~ons.~ 

t 
types. 

Two of their cases did not fit any of the above four 

One was a~case of Menierels disease which ,showed 

paroxysmal poaitional'vertigo alternatin~ between Type III add 

Type IV. The other showed a basilar artery deformity with attacks 

of alternating righ~ beâtipg and 1eft beating nystàgmus occurri~g' 

on the righ~ 1ateral head position~ 

ElectJ:'on'ystagmography 

ElectronystflgrnQgraphy (ENG) r11as shawn in sorne c'ases 

that after the "initial attacK fades away the nystagmus reverses . 
i tself while~ the 'head is still in the vertigo position. This 

/ , . 
o 

nystagmus is less intense and lasts longer than the initial 

attack <and has been called "nysJttg'm~s of the secondary period Il '/ 

by Stahle and T~rins (1965) although no expla~qtion for its 

occurrencé was offered. B9rber et al (1976), using e1ectro-
, / 

nystagmographic techniques, noted that the dir,ection of the 

recorded nystagmus during the attack is frequently opposite to , . ' 

1 
that observed. -

, , 
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Occurrence 

Dix and Hallpike (1952) fouEd bath sexes to be 
-' , 

equally _affected by paroxysmal positional vertigo. Barber, 
a 

(1964, 1973) reported it to be more common in females in their 

fifth decade of life. Lindsay (1967) fqund that it'occurs 

most frequentlY,after sixt Y years of age. 

, , 

PATHOPHYSIOLOGY AND ETIOLOGY 

The pathophysiology and, etiology of paroxysmal 
'G 

position~l vertigo ha~e prov9ked much controversy in the 

literature (McNal1y et al, 1967). At times different structures ' 
q , 

or neural connections have been imp1icated as causing paroxysmal 

positional vertigo. Under the heàdings (a) t,he otolith, 

; < (b) the neck, (c) the brainstem, and (d) the s'emicircular canal, 

the available data are brief1y_di~cussed., 

"~a) The Otolith Organs 
J 

/. 

Barany (see rntrpduction) thought paroxysmal positional 
\ 

1 . 

vert~go was dpe to an otolit~ disturb~nce. Dix a~d Hallpike (1952) 
\ ' 

were of the same op~~ion and described a patient 

brainstem glioma with histopathological evidence 

" 

Wh~ died. of a 

of utricular 
\ 

degeneration. 
\ 

Citron and Hal1pike (1956) reported t~o ~ases 
" , 

( 

treqted by 1abyrinthectomy and one (1962) by iritracranial VIII ~ . ( 
nerve section without'recurrence of paroxysmal positional vertigo 

af~er the operation, despite which they raised the question 

whether the syndrome could be due to a disturbance of the central 

. 
t 
, 

': 

! 

" 

, ; 
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otolith connections, at least, in sorne cases. ,,~awthorne . 
.r . 

and Hallpike (1957) presented a patient with utricular 

degeneration who als6 had small carcinomatous metastases in 

the cerebellum. Lindsay and Hemensway (1956) reported patients 

wi th suddery. parJial loss of vestibular function, some of who 
li:;! 

subsequently developed symptoms compatible with paroxysmal 

positional vertigo; one showed histopathologic ch~nges in 
l , 
: 1 

Scarpa's ganglion and the nerves to the utricle, superior and 

horizontal ~emicircular canals on the affected side. 

oespite' these vie~s expressed in the"literature is 

there really eviÇlenc-e ta support the idea that stimulation of 
• 

o __ ~ 

thé o,}:olit.h is capable of generatihg /such a violent,!v~rtigo ' 

attack and intense nystagmus? 

.r 
The otolith organs (utricle and s~ccule) are sensors 

of linear acc€leration and gravity. Tait and McNa-lly' (1934) 

made ~xtensive studie~ thro~gh ablative procedures on the 
"-

/contr~~u;i~~, ~of the O\Oli th ,'organs ~t "fro~' s, p~stu.re.1 It. was 

obvious from their exger,iments Ulat !there îs direct interaction 

bètween the otOl~ths and the ~emiCi\~Ula~ cana]s. 

rlhat is the influence of t~ otoli th signal upon the 

oculomotor' system? In 1955, l-1cNally ~!te "']he. utricle has been 

shown'~o~exert dominant influence'over l byrinthine tonie reflexes, 

lapyrinthine righting reflexes an~'labyrin hine compensatory . ' 

eye movernents • The hest, control+ed experiments in which 

stimulation or ablation ~~s~~trictly confined to bhe utricle· 
\ 

\ 
1 
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,hqve not elieited ey'e nystagmus". However, it has earl:y: 

"" been recognized '(Barany, '1921) and subsequent data supported 
1 

the, idea (CphenJ 1974) 

eye counter-rQlling. E1e~trie stimulation of the utricular , 
, . 

that ut~icular- stimulation produces ~ 

nerve in cats activates extra ocular muscles (Suzuki et al, 1969;" , 

\ 
Tokumasu ~t al, 1971).· Gernarndt (197,0) was able to gene,rate 

nystag~us in cats and monkeys by d[reet stirnüfation of 'the' 
, 

utrïc1e.' Fluur et al (~970a,b, 1971) were able to'demonstrate 

in cats that electric stimulatio~ of different'areas of the 

utricle and saccule generated specifie eye deviati~s.~ 

Experimenta~ animaIs and,humans e~osed to linear acceleration 

respo)1ded by genera ting nystagmus-like, eye movements (McCabe, . 

1964; , Jongkees, 1967). F1uur eü al, (1973a,b,c; 1974a,b) in 

a series of,e\peri~ents on cats observed that nystagmus generated 
1 \ '1 

by sectioning one ampullary nerve was inhibited or enhanced 
r , 

depending upon whether the head was ~ilted away or'towards the/ 
, , 

si~e ot the lQslon and on ~hether utricular function was present 

'or 'absent. This wa~ aftributed to the ot~lith influence upon' 
t 

'ÎI 
the semicircular cànal nyst~gmus. lt ,was thought that there is~ 

a close inter-relatlonship between the semicircular /anals and 

the'ptolith o~gans. Furthermore, the same authors (Fluur'et al, 

1973d) c'oncluded that utricular impulses, generated either by • . , 
sectionins one utrieular'nerve or by~exerting pressure on the 

'. 

utricular macula (Owada et al~ 1~60) el~c~ted nys~agmus only by 

enhancing or inhibi ting the function of the semicircular canals.' 
. 

Fluur (1973) gave the same explanation fçr' the observation that 

\ 
l' 
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, \. , 
when Pitients with vestibu1ar neuronitis and nystagrnUS-be~ting 

\ 

away from the side of the 1esion we~e placed with the head' 

ti1ted \towards the healthy ear inhibr~ed' their nystagmus and 
\ 

\ , . 
whe~ pl~ced with their head towatds the site of t~e 1esion 

enhànced their nystagmus. • " 1 

\ 
1 
l, 

Pos~ tional nystagmus due to a1co.hol ingestion pas been 

describéd by many authors (Suzuki, 1972; Cohen, 1974). 
\ . ' . 

Po'sit:j-ona1\ alcoho1 nystagmus, (PAN) manifests itse1f in two types -
"' \ . ~ , 

Type l w~th the fast phase,beàting' towards the'eart~ (geotropic) 
"" , 

and Type It, the secondary phase of Typé l, during which the fast, 
, 

phase beats away from the- e~ith (apogeo~ropic). The site of , • 
, / 

origin of PAN 'is still a matter of controversy. 
t 

There are 

arguments supporting the view that the, semicir,cular ,canal i.s 

responsible for PAN (Money et al, 1974) and arguments that PAN 

arise~ in the oto1ith' (Oost,!Frveld, 1973)~' It is of interest 
, \ 

(Odkvist/; 1975) t~t in vo1unteers tested under increased 

gravitational force (2-3g), after ingestion of alcohol, 

previous~y s~bside PAN II r~appears~ Furthermore, some,of the 

volunteers showed PAN II under increased gravitational Toa9 even 

without alcohol intake. 

A numbe; of o~o1i th mathematicàl models have been 

"devised. (Young et al, 19~7). In ~is model Young tried to t'ake 

into account data ,showin~\ that sustained , . til t angle produces 
Q. \ 

s~stained stéady otolith 6u~put./' Mayne (-1974) devised a model 

which -~ombines the, serni-cfrcular canal and otolith signals for the . \ 

\ 
\ 

\ 

\ 
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1 
1 

determination'of the vertical and the c~mputation of linear . , . 
velocity and displa'cement. According to his mathematic~l 

concept the data need central processing in order that inform-

ation on the vertical and linear vèlocity and displacement be 

accurate. It is interesting that, according to the model, 

direction-fixed positional nystagmus "would probably point to 

central pathology". 

This brief discussion shows that it is rather unlikely 

that otol~h disturbances may he responsible for the ny'stagmus 

of the paroxysmal positional vertigo attacks. Jt is obvious 

that wh~never nystagmus eye movements are generated by destruc

tion or stimulation of otolith structures o~erve~1 they are not 

similar to this high velQci ty, fast fadi!'lg~ystagmus" ,o.f the 

paroxysmal positional vertigo attack. Whenever intense nystagmus 
A 

appears as a sequel of otolith activation it is from modification 

of nystagmus generated by âne of the semicircular canals. 

(h) The Neck (Torsion) 

~ . It has been repeatedly discussed in the literature 

)hether W~iPlaSh injuries ~ay cause positionaI nystô'gmus (Barber. 

1964 i Rubin, 1973). 'McCabe- (1975) described two cases of 
1; 

whipl~sh injury ~ith vertig9 and bursts of~high vel~city slow 
1 \ 1 \ . 

phasb ,nystagmus of short duration on head turning. He thought 

there was a cause-effect relation~hip between whiplash in jury and 

vertigo. He cal~ed this vertigb, cervical. Van de Calseyde et 
, ~ 

al (1977) gav~ a number of normal indivj.duals and patien.ts with 

,. 
1 

'j 
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different ~eck problems what they called "a neck torsion test". 

During the test, the individual under exami~tion was sitting 

on a chair with his head fixed by a bitemporal fork. '" The chair 

could be rotated in both dirfctions by hœnd. The body rotation 

o 41 
could 90 up to 65 late~ally. The nystagmus response to this 

o 

o 0 ' 0 neck torsion was frQm 1.2 Isec. to 4.1 Isec. with a mean of 2.7 / 
1 

1 0 
sec. of slow phase veloci ty for normals andl from 0.94 Isec. to 

, 

0 1 0 1.. " 6.79 sec. with a mean of 3.18 Isec. of slo~ phase veloclty fQr 

patients with neck problems. They conclud~d that although "necÎè<· 

torsion nystagmus" was more fr:equent in patients ",i th neck problems 1 

there were no striking differen~es.between the groupsOof normals 

and patients. Is spinàl input to ~he vestibulo-ocu10motor syste~~ 

able to generate vertigo and nystagmus similar to the ~roxysmal 

positional vertigo attack? 

Spinove~tibular afferents have been desèribed by 

different author~ (Pompeiano, 1972, BrodaI, 1974). There are 

also neck afferents to the ~locculus (Wilson; 1975a) where there 
. ~ 

is an interaction between labyrinthine, visual and Reck inpuBs 
~ \ 

(Wi+son, 1975b). Cervical inp~t also influences the vestibulo-

ocular reflex of the abducens motonéurons (Hisosaka, 1973) ~ 

Dichgans et al (1974) studied the 
, 

in mon~eys during~ctive eye-head 

,1 

impor~e 

turnlng. 
\-

of neck afferents 
o 

They showed that 

after bi.later~l labyr~nthectomy o~e of the compensatory mechanisms 

was the increase in ga\n of xh ~eck loop. Igarashi et al (1972) 
1 , 

found no positional nys~gmu after sectioning or blocking by 

medication cervica d rsal roots in mONkeys. However, 
,/ 

local 
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" 

they observed a modification of the post-rotatory and optG-
'1"'",,\ .. 

/ 
kinetic nystagmus. 

It is 'obvious that eye mov~ments due to neck.afferent 

signaIs, either 'experimental or.cl~n~, are 'possible. 

However, the generat~d eye movements a:çe dissimilar from that 

... . 
of the paroxysmal positional vertlgo attack. The same applies 

fo cases of whiplash injuries. The two cases reported by 

1I1cC"lbe (1975) are the only exception. It is interesting to note 
1 /' 

that both patients had typical histtries of paroxysmal positional 

vertigo! 

. ' 
1 

(c):The Brainstem (Dysfunction) 

It is of ihterest to note that the tWQ first càses , '\ 

'"'< 
'-, 

reported of pa~oxysmal positional vertigo and utricular degener-

ation also showed brainstem pathology (Dix and Hallpike, 1952; 
. 

Cawthorne et al, 1957). Cawthorne and Hinchcliffe (19?1) 

reported six patients with subtentorial tumors wKo had what they 

called "nystagmus of the central type". 
~ , 

This nystagmus appears 

as saon as the head as,Sumes the provocative position and continues 

as long as the head positioft is maintained. Vertigo is only 

• 0 

infrequently severe. None or these patients had - s'ymptoms typical. 

of paroxysmal positional vertigo. A similar case was earlier 
, 

described by Barany' (see Introduction). 

, 
~arber .(1975) did, hot encounter paroxysmal positional . . 

~ertigo in his,patient~ wit~ acoustic neuroma but noted its 

occurrence in five patients with vertebro-brasilàr insufficiepcy 

1.: 

0 

, . 
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(Barber et al, 1971) .. Rubin.(1973, 1974) reported two ~ases 

of acoustic neuroma and two with "other central pathology" with 

symptoms of paroxysmal pos~tional vertigo; Stahle and Terins 

(1965) reported five cases of paroxysmal positional vertigo 

attributed to central pathology. Harrison and Ozsakinoglu (1975) 
~ 

reported cases of paroxysmal po~itional vertigo due tb central 

pathology, so ~id Dayal et al (1974, 1977). These authors, 

however, give a different defihition for "parox~smal positional 

nystagmus" (see' rntroductiori) . 

It is weIl known that paNoxysmal positional vertigo 
/' '" } 

m~y appear àfter head injuries with or without~ fractures and 
\ 

with or without manifèstations of other vestibular disorders 

(Gordon, 19~4; Preber, 1957, Barber, 1964, Harrison, 1966). 

It is obvious that head injury does not necessari1y mean brain-

stem in jury. 

.. . 
. ls there any experimental evidence that brainstem 

dysfunction or stimulation gives nystagmus similar to that 
, 0 

'observed during the1?aroxysmal positional vertigo attack? 

Nystagmus h?s been produced 

with Iesions affectirig thè vestibular 

experimentally ln animaIs 

nuclei (u~m~a et aJ, 1973) 

'and lesions or stimulation of different areas of the cerebellum 

, (Cohen et al, 1969; Ron et al', 1973), but this nystagmus did 
'" l, , 

not fulfil! the criteria for paroxysmal positional v,ertigo. 

Fernandez et al (1960a, 1960b) were able to produce'positional . / 

'" nystagmus in cats by ab1ating the nodulus of the cerebèllum but 
-

the nystagmus differed from that of paroxysmal positional vertigo 
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. ~ 

in that it was direction-fixed regardless' of positions, was 

mainly vertical and.occasionally rotatory and, in,some ca~s, 

showed a crescendo-decay'but was prepent as long as the head 

position was maintained. In sorne cats-it showed a long latency 

period (50 sec.) and Iasted from 30 to 180 seconds and was 

compensate'd in aIl animaIs in ten days (except two where it took 

twenty days) . Finally it did not recur although sorne animaIs 

were kept alive for seventy days. At this point i t is -unI'ikely 

that brainstem neurons would be ab~e to produce the full picture 

of paroxysmal positional vertigo. 

(d) The Semicircular Canal 

Two lines of evidence point towards the posterior 

semicircular canal as the origin of paroxysmal,positional vertigo: 

(~hUCknecht{S cupulolithiasis theory discussed below and 

(2) the similar~f the éye moveme~ts in paroxysmal positio,nal 

vertigo to those produced by stimulation of the posterior semi-

circular canal. 

Barany (1921) wa& the first to recognize thàt when the 

eyes were deviated towards the lowermost ear the ny~tagmus was 

rotatory and whèn dev:i,.ate"d to the ,opposi te direction, tlh~ 

nystagmus was vertical du ring the paroxysmal positional vertigo 

àttack. This observation was confirmed by other authors, such 
/ 

,t 

as Harbert (1970)1,' who by using n4urophysiologic data- and his 
r ' 

OW? observations on fort y patients tried to explain the nystagmus 
, . 

generated during the pa~oxysmal posi~onal, vertfgo attack ~nd~he 

, -
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~. 

postulatcd that the posterior semicircular canal was probably , 

respons~ble for this type of eyS movements. 

\. 
~Through a three,neuron( bisynaptic pathway, the 

semicircular canals activate the 

1964). Each semicircul'ar canal 

extr:aocu~)f ,muscles (Szentagotha:i" 

activates'~specific ocu10motor 

muscles so tha~ the eye movement caused by semicircular canal 

electrical stimu~ation is characteristic.of this partic~lar canal. 

More specifically, stimulation of the superior (anterior) semi-

circular canal activates mainly the ipsilateral superior r~ctus 

and the contralateral inferior oblique muscles. This results in 

an upward deviation of the ipsilateral eye and a rota tory movement 

of the contralateral eye. The horizontal (lateral) semicircular 

canal activates, main~y, the ipsilat@ral medial rectus and the 

contralateral lateral reétus muscles. This resuits in â 
/' 

conjugate deviation of the eyes, in the horizontal plane, away 

from the stimulated canal. ,The,posterior semicircular canal 

mainly activates the ipsilateral superior oblique and the contra-

lateral inferior rectu~ muscles. 
1 

This results 1n a rotator~ 

movement for the ipsllateral ~ye and a downward dev.iation of the 
s} 

contralateral eye (Cohen eteal, 1964; Cohen et al, 1965; Cohen 

etal,1966). Furthermore, the initial position of the eye in 

the orbit influences the movement to be described undér the 

electriçal $timulation of the particular:semicircular canal. 
1 

F~g. 2 shows the movements of the'~e~t/eye'when the left posterior 
,/ 

- • 1 

se~icircular canal is stimulated (Cohen, 1966). When the eye 
-;-

is deviated away from the sjimulated 
} 

movement is almost purely vertical. 

;:: 

~ 

side the compensating eye 

As the eye t\towa';d. 
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Adduction Midp~s,itio.n Abdl,Jction 

Fig. 2. 

'v 

1 

'\ 

Cornpensatory left eye movements resulti~g from le ft 
posteri'or semicircular canal electrical stimulation • 

• Top row shows le~t eye seen f~om above and bot tom row 
as se en from in ,front. Solid line represents plane 
of posterior semicircular canal and dashed line that 
of visual axis. 'The'lines coincide whén the eye is 
adduct,ed. 'Direttion of movement 'indicated by arrows 
(~rom Coehn et al, 1966). 
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the stimulated side, a rotatory cOIl1ponent appears and purely 

~:~tatory movementoccurs when the -eye is directed to the 

~imulated side., In other words, when the optic axis of the , -
-

eye coincides wfth the direction of action of the mhêcle, in t~is 

partiGular case the 'superior oblique muscle, the eye ~ovement 
;; 

will be almost purery vertical. As the eye moves from-the 

~ adducted towards the ~bducted Iposition, the optic axis becomes 

more and more nearly perpendicular to the direction of the action 

of the muscle, and the eye movement bècomes increasïngly rotat.ory. 

When the two posterior semicircular canals are 

simultaneously stimulated the oblique musc,1e~ are totally or 

partially inhibited .. Both inferior recti muscles are strongly 

activated and the eyes deviate do~nwards. 'When the anterior 
, 

sernicircular canal On· one side and the posterior canal on the 

~ other sid~ are si~ultaneously electrically stimulated the superior 
-' 

and inferior recti muscles are par~ially or totally inhibited.and 

the eyes de scribe ~punely rotato~y movement. When the two 

anterior canals are simultaneously stimulated aIl four obliques 

are partially or totally inhibited and the eyes deviate upwards. 
/' , 

~ In aIl these cornbinations the eyes move conjugately. Finall'y , 

if aIl three semicircular canalS on the same side are simultan

eously stimulated the superior and inferibr recti muscles ar~ 

partially or totally.inhibiteq and the eyes describe a horizonal-_ 

rota tory movement in direction opppsite to the stimulated side by 

the activation of ipsilateral medial rectus anp superior oblique 

and contralateral latera1 rectus and inferior'oblique muscles 

(Cohen, 1964 )'. 

\ 
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During all these semicircular canal'stimulations in 
, 1 

isolation -or in cPrnbinatioI'l other oculomotor muscles à,re 
, , 

activated-but this is weaker than thè-activation of muscles 

described above (Lorente de No, 1932).' 

From this discussion it is obvious that the eye , 

movements generated by the posterior semicircular canal are 
) 

similar~to those generated during the ~aroxysmal positional 

vertigo attack. What activates the posterior semicircular 

canal during t'~e attack? 

\ 

Schuknecht (1969, 1973, 197~, 1975) ,introduced the 
...... "'-"'~-

.erm "clfPuloli thiasis" and on the basis of cloinical and experi-

mental data he postul~ted that the posterior semiFircu~ar canal 

of the lowermost ear in the provocative head position, stimulated 

by-deposits of otoconia or material probably deriving fr~m dis-
o 

,integrated otoconia, is responsible fOF the paroxysmal, posi"tional 
\ 

vertigo attack. 

,/ 

Lirn (1973) found that the.rnammalian otoconiurn is 

composed of an organic matrix and calcium carbonate. He also 

postulated that the vestibuLar dark cells which are supposed to 
o . 

be endolymph-secreting, seem to be capable of removing calcium 

from otoconia which have been attached on t'heir surfaces. It is 
, 

po'ssible that the se dark cellJs participate ,in a process of 
-

'eliminating dislodged otoconià. • 

1 I? the erect heftd positio~ the posterior semicircular 

, , 



( 

/' 

c 

1 
i. 

'. J , , 
~ ___ .. ~_ ~ __ ..... ~A ____ -.... ~--' .... _ ~ 

~22-
, 

, : 
canal is the most d~pendent structure of ~he labyrinth (Fig. 3). 

It is possible that in this position free floating material, 

heavièr than the endolymph, accumulatès in the ampulla of the 

posterior semicircular canal. In the provocative he ad position, 

the posterior canai assumes a more superior position, the 

gravitational force on those deposits is altered and, therefore, 

the degree of deflection of the cupula changes. Gacek (1974) 

was able to control the attacks of paroxysmal positional vertigo 
/ 

in Çl. number of patients, by transection of the posterior ampullary 

nerve. 

Schuknecht (1973) thought the causes of paroxysmal 

positional vértigo t~, be labyrinthine concussion due to head 

blows, chron~c otitis media, post-stapedectomy, occlusion è~ the 

anterior vestibular artèry and degenerative changes of agein~~ 

Càn cupulolithiasis e~plai~ th~ excitation of the posteri?r 

semjcirctilar canal during the paroxysmal po~itional vertigo 

The semicirçular canals are sensors of angular 

acceleration. Their~hydrodynamics are expressed by a 'second 

order differential equati~n described by Steinhausen and Van 

Egmond (MayneÎ 1974). It has,been shown .(Melvill-Jones, 1972) 
, 

that within'a certai~range of frequency~ the,semicircular canal' 

signal, which reaches the'brainstem, corresponds to that of head 

angular velocity. Malcolm et al 11970) introduced a modification 
\ " ~ 

of the SteinhausEn model in an attempt to include the short term 

adàptation which takes place during the semicircular canal cupula 
( 

stimulation process. 

/ 
/ 

Tnè mean cupular restoration time constant 
/ 

, i· 
" 

\ 

r , 

t 
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Deposlt on 

the Cupula 

of the posterÎor 

SemiClrcular Canal 

The position of the 1abyrinth in an approxirnate erect1t 
head position (from Schukpecht, 1975). 
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" ' 
for their Q~a1t~y subjec~s was found to be ~1 sec.'an~, 

mean adaptation time constant, 82 sec. Recently, Demers (1975) 

showed that contipuous ear canal irrigation with water of constantJ .. 
otherothan the body temperature resu1ts, in -nystagmus which cart 

'be sus;ain~d' fO~ 45 min. Under'these conditions one may as~~me 
that there is a m;intained cupula def1ection. This is in 

. 
agreement wrth the explana~ion g~ven by Money et al (1974) for 

the appearance of positional aicoholic nystagmus. These authors 

theorize ~hat when alcoh~l diffuses into the endolymph the 

~pecific gravit y changes and the cup~la becomes more dense than 
-----~, ---

dolymph. When the head'is tiited towards one side the 

is def1ected by gravit y and stays deflected unti1 the 

l is e1iminated from the endo1y~ph. 

It has been recent1y sho~n (Gonshor'et al, 1976; 

Melv'll-Jones et al, 1976) that the vest~bulo-ocular reflex 
\ - ' 

~VOR has powerful adaptive capabilities to the point that under 
• ,r~~ 

specif~c vision reversaI conditions{ the VOR may reverse. 

o 

From this discussion'it'is'obvious that the~e are 
4 

~ som~ points which s~pport Schuknecht's tpeory:-

1.'.;.,. 

1. The eye movements generated during the paroxysmal posi~iona1 

vertigo attack are compatible with posterior semicircular 

canal activation. 
< 

2. Lim'~ observations on degeneràtion à-nd resorption,of otéconiq .. 

3. The fact that~Gqcek was able ta control the att?cks in sorne 

patients by sectioning the posterior ampullary nerve. 

1 ~ 

->Î 
1 

l, 1 

, , 

1 <. , 
-, ' 
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/' 

• 
4. The facb that the posterior semicircu1ar canal is the 

, 
most dependent structure of the 1abyri,nth' in the upright 

pcpsitiont .. 
5. ':Che timel\COurse of the attack is compatible with cupula 

l ' -
dynamfcs. /' 

Howe~, there are sorne points regarding the behaviour 
, " 

of tb'ese' deposits 'in the ampulla of the p®steiior semicircular 
1 • 

\ 
canal which are not explicit1y 'xplained by this theory -

1 

l f h d . \. . h l'\ h h' d .. - : l t ese epos1 tS\ Sl t on t e cupu a ln t e erect ea pOS1 tlon 

(Fig'. 3) 1 the~o~~e a mai t~'in~d Jtricu10fUga~1 cupu1a 
\ , 

def.lection. This being the irection of ~ormal excitation 1 

\' \. 
of t~e posterio~ canal (see sJmicircU1rr Ca~al, McNally ~t al,~ 

1967) there should be a sustained nys~rgmus·\ompatible with 
1 

the excitation of that can~l (Demers, ~975). ' . In the provocative 

hëad po~iti9n these deposi~s wou1d be diS10d9~d, th~ cupula 
-, 

• would be restorell and the nystagmus fas,t Phase\ would ,be 

opposite to the nystagmus prod~ce,d during the ~xcitatii.n of , 

the canal. r7 \ 

\ 

2. If -the deposits do not sit on the cupu1a in the ~rect head 

position then .:ln the Pfovocative',head posit'ion t1:l).ey·would 

fall on the cupula in a utricuIOfUga\ way and the\cuPUla would 

be 'deflec~ed as during the e~citat~o~ of the cana~. The .; 
- , 

generated nystag~us would be similar te that generated during . \. 
" 

the activation of the posterior canal. However, às the deposits 
\ -. 

'would sit on the cupula producing' a maintained deflection, the 
) 

nystagmus wou1d last as long as,the head stays in the 

provocative pos~ion. ' 

'. 



," 

, . 

-25-" 

It" is di fficul t t~ ~XPlain, what ;appens during the 
' .. 

paro...xysmal positionai vertigo attack with eithèr .assumption. " 

. Recentl'y McClure et al '(1977) divided "their cases of paroxysmal 

positional vertigo' in eupulolithiasi~ and idiopathie on the 
\ . ~ 

basis ~f cupula deflection time c6nstant measurernents according':' 
! . 

to ~alcolrn's (1970) model. However, these authors measured / 

h f h l t -1 . /.. l l h' h d' t e Lesponses cr .~ e a era sernlClrcu ar cana w le , accor lng 

to wha't has (been di~~ussed above, 'is not re,sponsible' for' the, 
t , • 

• ~ 1 

paroxysmal positional vertigo attack. Also, they did not take 

into accountl the central .adaptational proeésses (Page 23) which 
[ , 
[ , 

are very likely to come into play. 
l ' 

Therefore, ?~though chapges 

of the tirne constant of the cllpula of the affected sernicircular 
\ 
, , . 

'canal ar~ possible these authors' rneasurements seern to be 
"-

incorrect. 

TREATMENT 

For rnost pati~nts the rational 'treatment 1s reassurance 
\ 

and ,n ,explanation of how to avoid the provocative head p0sition ' 

(Schuknecht, 1974) ~ I~ rare, severe, intractable cases, 
, .. 

labyrinthectomy (Citron et al, 1956) VIII nerve (Citron et'al, 

1962) or posterior arnpullary nerve ,section (Gacek, 1974) have: been 
, ' / 

reported to control the attacks . Occasionally anti~ertiginous . 
rnedication ,may. be needed for the first few.days of ~he attacks. 

Sorne' 'authors (Barber,' 1973) advise their patient's to go repea,tedly 
o ' 

\ ~, t 

through the head, positions which trigger the att.'ack every day, in 
Il ' 

, the hope that\ tnis, will shorten the tirne, period ov~r which the 
'. - \ 

attacks rnay~occur. 

: 

rJ 
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CHAPTER THREE 

MATERIAL ~ND METHODS 

Between January, 1974 and yanuary, 1977 in the 

Dizziness Clinic of the Royal victoria Hospital, Montreal, 
, 

255 patiepts (Group 1), 80 males and 175 females, with 

par~Xysmal pO'siti6nal vertigo were evaluated. AlI but 12 patients 

were referred bg ot0er ph~sicians and significantly a Yarge number 

had undergone'thorough neJrological evaluation. 

This study generated a number of questions. lri an 

attempt ta find sorne details as tao the type of nystagmus of the 

attack a second study was carried out during whlch the nyst~gmu~ 

of the paroxysmal positional vertigo attack was observed and 

recorded By ENG in different gaze directions in Il patients 

(Group II.). These patients were evaluated after January, 1977 

~ ~e;é selected out of a larg~'group of patients_suffering from 

th~s syndrome for the cool'approach to their problem and their 
, 

willingness to fully cooperate during the distressful paroxysmal 

posi tional ver.tigo attack. They aIl fulf11led the same criteria 

as the first group of patients. 

A pat~ent Mas considered to suffer from paroxysmal 
, 

'positional vertigo if:-

\ 

(a) He gaye a '~istory ~f 

_~when lying or turn~ng 
, 1 

~ 
1 

episodic shorl-dur~tion vertigo occurring , 

from side ta side in brd, when getting up 

o 

.... i 

• 
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1 
from bed, on hyperextending the head or on bending over 

\ or any cornbination of these fcircumstanc€s,' or 

(b) A typical attack was elicited during the ,initial or 

- -------subsequent examinations~ > 

(a) History 

~rin: the first Clinic visit ~;ÔU9h history was 
<.) 

taken throughout which the following points were discussed 
~ 

1. Through one or two leading questions the patient was left 

to volunteer information. 
~ 

2. The type of sensation he experienced; whether he felt that 

there was any rotatory sensation or not; if not, then what 

the ~ation was; if yes, then whether he was turning arouna 

or the surroundings were turning around,him; also, the 

direction of turning, whether vertical or, horlzdttal and if 

horizontal, whether from right ~o left or vice versa. 

3. The duration of the actual attack. - This point always takes 

time tID clarify for any ki~d of vertiginous patient. Frequently 

the patient confuses the duration of the attack with the duration,.. 

of the after-effects which m~y be a sensation of rotation with 
Q .. 

slower velocity, unsteadiness or just light-headedness. ,!,hese 

sympLqms are ~asionally accornpanied by nausea which, however, 

is not as severe as durvng the actual attack. 

4. The special circumstances which triggerèd the attack, as to-, , ------.. 
body (head) position or special he ad movements. 

'5. The frequency of attacks, Mhether they occurred in ~itt~ 
r 

, " 
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or everyd~y( whether this was the first time or whether 

, the patient experienced the,~same vertigo before. 

6. An intriguing point "ias to find ou~ whether the" patient 

experienced other types of vertigo in the near or distant 

past and in which way this vertigo w.as different from his 

/ 
present probl~m. 

7. The possibility of concomitant symptoms with spec~al emphasis 

on ear problems such as hearing loss, tinnitus, or sensation 

of blockage in the ear. 

8. Other medical pr~lerns and the medication\ the patient was 
1 

taking, if any. 
',' 

9. The pat~ent' s occupation and whether he was a driver. 

(bl Clinical Examination 

AlI 266 patients underwent complete 

exami·nation by the author and 73 had neuro-ophthalmologica 

evaluation.by Dr. T. Kirkham~ Neuro-ophthal~ologist, Montreal 

Neurological Hospital. The neuro-otological examination 

consisted of an examination of the ears, nose and throati the 

cranial nerves (from III ta XII) i the search for n:y:stagrnus- in 
---------

five ey) posi tians; midposition, gaze to right, .gaze t..o left, 

gaze upw~rds and gaze downwardsi the testing of cerebellar 

fun~tionlconsisting of the search for dysdiadachokinesis or 

incoordination for al! four èxtremities; the search for dis-

equilib~ium as manifested by the Romberg test and tandem gait 

with eyes open and closed. Hearing"acuity was tested by three 

tuning farks (1024Hz, 2048Hz, 4096Hz). 
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Ini tially posi tional testing using Hallpike" s 

maneuver (Page 7) was performed only for the right and left 
"'. 

head-hanging posl tions. LatEfr the examinat'ian a~so included 

the stra,ight head-hanging position sa that 171 out of 266 patients, 

were -€x~mined for all three head-hanging positions. In aIl 

instances, except as specified otherwise (see ResuJ:ts) _ the 

patien't was requested ta keep his' eyes on the examiner' s finger 1 

soroewhere in midposi tian, dur ing the attack a.nd the eyes ",ere 
\ 

observed wi thout Frenzel' s glasses and in a fully lighted 

examining raom. Before Hallpike' 5 maneuver was performed, detailed 

instructions and explanations weré 'always given to patiénts as 

to what to do and what to expect from this type of examination. 

Subseguently to an unsrcesSfU~_HallPike.' s 

asked 'the patient _t~imulate the movements 

attack in his everyday life. 

(c) Auàiologie Evaluation 

1 

maneuver, we invariably 

which triggered an 

An audiologie examination was performed for 190 out 

of 266 patients. T1Üs consisted of ~ pure tone threshold 

audiogram for air and bone conduction and speech reception 

threshold (SRT) and speech discrimination scor~s. If necessti'lry, 

special tests were ~rformed: BeJcesy tracing, tone decay, 

recru;L t;ement tests and tympanometry. 

), 

. , 
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(d) Vestibu1ar Tests 

An ENG was undertaken ,in 190 out of 266 patients, 

In our Laboratory horizon~al and vertical eye movements were 

reéorded using Beckman miniature silver-silver chloride skin 

electrodes, After AC amplification with a time constant of" three 

seconds and a band width of 30Hz, records ~ere made on a standard 
1 

chart recorder. Calibra~ion of the recording, which'also gave 

the performance of the eyes during horizontal saccadic movements, 

was earried out by instructing the patient to follow with his éyes 
/' 

two suceessively flicking lights~ the first in the midline at 
J, 

the primary position, the second at 100 to the right. This was 

fol1owed by a similar process with the second light flicking at 

o ' 
10 to the left. The' same sequence was followed for lights 

flicking at 10
0 

above and 100 below the midPosi~ The 

verticp.l eye mQvements were recorded trom the right "eye and the 

horizontal eyè movements th:ough bitemporal leads. If appropriate 

pathology was suspected the horizontaY eye movement~,were recorded 
/" 

separately for each eye. 

, * 
Positional nystagmus (ey.es closed) was recorded in nine 

he ad positions: in the calorie test position with head straight, 

tilted ta the left, then to'the ri~ht. The sarne sequence"was 

followed/in the sitting position and the supine posit~on witn 

30° hypere:Jftension. In aIl positions "the 1 patient' s body (headt 

was positiohed slowly by ~he ENG,technician. 
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For caloric stimulation~ water of 300~ and 44 0 C was 

used from baths with automatically contrQlled temperatures. 

The irrigations ~ere of 20 seconds d~ration. As post-calorie 

respons.e, we measured the veloci ty of the slow phase of nystagmus, 
. ~ 

at the peak of the response in degrees per second with eyes 

closed. The -bitherfll;al calori,c response which produced up to 

20% directional or labyrinthine preponderance was considered as 

borderline normal. The test for the visual suppression of the 
Î 

post-calorie nystagmus was performed, for both cold calories 

around 100 sec. from the beginning of the irrigation. At this 
, 

point the p~tient was advised to open his eyes and fixa~e on a 

light~ __ ~idposition. 

n the Il pati~nts, Group II, the nystagmus of the attack 
/ • !. 

was by ENG with eyes open, the same recording technique 
~ 

was fol19wed. Initially, the ENG rec6rding was calibratad as 

described aboye. Then th~ .patient was tested for gaze nystagmus 
, 

with his eyes in midposition, 300 to the left and 30Q to the 

right in the horizontal plane; 
o ' 0 

10 ,up and 10 down in the 

vertieal plane. Next he was' tested for positi.onal nystagmus, 

eyes closed, in the'calorie test po~ition"~ith his héad straight 

only. Thel/he was given detaile~ iristructions as tp.~hat to do 

du ring the ~ttack and very slqwly he was brougQt ta the straight 

sitting posi tion ~rid subsequentl'y, through the Hallpike f s maneuver, 

,to' the provocativ~ head-hangi.ng p9sitian. He was asked immediately 

to fix, ~is eyes on the examiner's finger in a gaze deviation of 

appr~ximat~ly 30°-400 towards the lowermo~' ear or in,opposite 

(' 
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direciion. In aoout the middle of the attack he was asked 
A 

1 . 

to turn his eyes, follpwing quickly the examinèr's finger, 

towar~s the upperrnost ear in about the same gaze deviation. 
\ 

In th~ second ga~e position the ÉNG recording conti~ued till 
1 

the nystagmus clinically disa8peared. After a few seconds the 

patient was brought fast, as in Hallpike's maneuver, to the 

sitting position with his eyes fixed i~ mid-position. The ENG 
, 

recording continuee till the nystagmus clinically disappeared. 
.... \. 

After a few minutes of rest, an ENG recoq'!ing. was performed similar 

to that for the patients in Group I. , 
In three out of Il patients the eye movements were 

~ 
recorded py ENG separately for eac~ eye for the horizontal leads 

d'uri~g the paroxysmal positional vertigo attack. In the rernaining 

nin~ patients the horizontal eye mQvernents were recorded through 
. 

bitemporal leads. 

AlI the' patientp were advised to refrain from usi~g 
. / 

~nti-v~~tiginous rnedications, cent~~l acting drug~, such·as 

diazepam, barbiturates, etc. and alcohol at 'least '48 hours prior 

to the ENG examina'tion. 

(e) Ot};ler Tests 

. A nurnber of patients were referred for skull ··x~rays 

or tomograms of the internaI acoustic meatus when this was 

thought to be neces~ary. 

" 

il 
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RESULTS 

GROUP 1. 

(al Histary 

The great majority of patients had their first attack 

~hér as . soon as they lay down in bed at night or when they 

-tried ta get up ïn the morning. A f~w woke up inVthe middle of 

the night vertiginous as they tried tG turn from side ta side 

in bed. Sorne had their first attack during the day when, because 

of their ocëupation, they tried to hyperextend their heads (house-

wiyes checking hi~h,placed shelves) or bend over (mechanics, 

construction workers , etc.). Invariably they described their 
" 

experience as frightening. They aIl nad the impression that this . 
, Il 

was a sequel of a serlous disease. - SOffie thought they had brain 

tumors; . other that they experienced a heart attack; others that 

they exper iene·ed a severe fainting spell, or epilepsy. Most of 

them could not understand why they feit better during the aay at 

their regular occupations 'an? the vertigo recurred every time 

they tried to sit down and relax or when the'y went to bed at night. 
~ ~ 

Mo~t of them vo~unteèred explanations related either ta other 

dis~ases they knew they suffered from or life situations obviously 

unrelated to their problem and its etiology". Sorne patients feit 

qulte unsteady or nauseated and a few vomited during the first one 

or' two days o~ the' period when attacks could be elicited and a few' 

had ta stay ip bed, but the great major~ty were able to carry 0t;. 

. with their regular" activities. Most patients knew that the 
. 

vertigo lasted 1ess than one minute but others thought the vertigo 
l' 

v, 

1 

i' 

1 
f .> 
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1 
attack was much longer until it was provento them during 

) 

examin~tion that this was not really tne case. Soine patients 
>- /' 

knew the initial provocative head position of the vertigo but 
, 

most thought the vertigo occurred when they turned either way. 

Sorne thought the provoca ti ve head position was in the dir~ction 

-
opposite to the real one. A number of. pa~ients thought the 

supine was the provocatîve position. Hallpike's position 

sho~ed the provocative was one rf the lateral head positions in 
/ 

1 

1 

most of the patients. Most of them ?omplained of lightheaded~ss 

during the perioâ of attacks. 
Il 

This sensation became worse ~hen 
/ 

1 

they turned the head around quickly.' / 
/ 

/ 

/ 
Only 38 out of 255 patient~ were seen during/'their 

first period o'f attacks . AlI the others had experienced the 
. /' ' 

same vertigo previously with remissions between attacks ranging 

from a few days to sey'eral ye-ars. 

AlI patients who,had experienced th~ vertigo before 

1 

knew the y were undergoing 'periods of remission of variable duration 

1 

~ /' 

between periods when attacks coUld be èlicited. Most of the 

patients seen during the first period off attacks rep6rted ttiat 

their vertigo was rapidly subsiding with the exception of one 

patient (See below). 

tJ 

(b) Clinical Examination 

, 
In IOS'out of 255 patients th~ vertigo attack was not 

, , 

elicited by position~l tes~ing during the initial exami~ation. 
\ 

. ! 

• r 
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Sixty-three of these 105 patients returned when the vertigo 

recurred, at which time.the Hallpike positioning test elicited 

the a~tack in 48 patients. In the remaining 15 patients 
" 

positioning did not elicit any attack and in this group sorne 

noticed that their attacks oocurred over a period of only a few 

hours. 

The results of H~llpike's poS~Oning test are 

summarized in Table I. , 

\ 
Two patients were able to generate an attack by them

\ 

selves "',hile Hallpike's positioning was unable to do sa. 
#. \ 

One 

patient layon his side quickly from the sitting position 

without'twisting his neck. The attack was elicited only on one 

sid'e and on the following sitting position. The bther patient 

lai flat on his back and then he turned his head fast to -the left 

then to the right, then to the left'~ide again. Both patients 

were from the idiopathie group (S~e below). 

AlI patients who experienc~d an at~ack of paroxysmal 

positionalJ vertigo during the ~ositioning test complained, of 

vertigo on return to the sitting position; ~most of them considered 

this vertigo les~ severe. A number of them developed nystagmus, 

',which was invariably in th~ opposite direction and less intense 

than the nystagmus in the head~hanging.position. The paroxysmal 

.positional vertigo attack was elic~ted with the affected ear in . 

the lowermost pos~tion in aIl eases where we were able to 
establish and localize the cause. 

, . 

l' 

l' , 
t 
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TABLE I. 

Results of Hallpike's positioning test 

(255 Cases) 

No. of Patients 

/ l (Dix, Hallpike) 188 

II (stenger) 2 
>, 

li III (Divergent) 5 

t IV {Convergent) 3 
,. 

Attack not elicited 57 , 

, 

1 
• 

'. 

'. 
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( 
AlI patients showed a latent period of 2-5 sec. before 

, 
the appearaQce of tbe attack in the provocative head position. 

\/ 

In aIl patients ',the attack lasted from 5-30 ~nU'-ely . 

In all patients the~e was a strong rotatory 

nysta9ffius during the attack. AlI patients exam 

recurrences developed the attack in the same 
" . .. 

position and the nystagmus generated had the same -direction. 

AlI patients examined during a period when the attacks 

could be elicited, showed a degree of_unst~àdiness which was more 

obvious on tandem gait with eyes closed. Horizontal nystagmus 

wi th the fast phase towards the affect'ed side on gaze to this 
\ 

direction was presen only in patients suffering. from severe' 

attacks. Gaze nysta us with the fast phase away from the 

affected side was suspe ted in a small number of patients. 

Noné of the, pc::tient~ ShOW\ gaze nystagmus in more than one 

direction. '\' 

(c) Etiology 

When the clinical and labo~atory data were correlated ï 

for aIl 255 patients it was possit(.Le to d,etermine a causative 
1 

mechanism 'in a number of patients. These' possibrê causes are 
1 

summarized in Table II. 

~ead Injury (43 cases) 

/ In this group,12 patients:only had~skull fractures. 

Only ,eight showed post-head ipjury par,tia+ hea~ing- 1055. None 

\,. 
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,TABLE II 

The lllQst apparent causes of 

paroxysmàl posi tional' vertigo 

in 255 patients 

Head in jury 

Vestibular neuronitis 

otosclerosis (no surgery) 

Post-stapedectomy 

Chronic otitis media 

Sudden hearing loss 

Menière l s dis~ase 

'1 " 
Parox~~rnal vertigo in 

childhood 
.) 

Sudden innèr ear pressure 

change 

. Vertepro-basilar insufficiency 

Intracranial tumours 

Immediate post-operat~ve 

period* 

Systemic degenerat'ive i disease 

Idiopathie 

• 

*Other than ear surgery 

/, 

/ 

, 43" Î 
5 

2 
~ 

2 r 

5 

8 

3 

1 

. /'. 
4 

2 

4 

3 
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\ 
of the patients showed bilateral hearing loss. 

,: \ 
'In '21 patients 

,/ 

• 

1 \ the bithermal calorie stimulation gave symmetrical responses. 

\~. n,e patients showed' post-calorie directional p;éponderance; .. 

1) 

.. 1 

sven patiertts showed post-calorie labyrinthine preponderance 
\ ' /' 

in 6 pati"ents no' ENG recording was performed. No çorre'la1!ion 

est~blishe? between the seve,ri ty of head in jury: }wd paroxysmal 
\ 

positional vertigo. The first attack occurred a few hours after 

the head irijury \rn 17 cases i a few days to a few months post

hea~ injury tn "1-2 cases,~ . years latèr in six cases (in two c~ses: ' 
\ ' 

5 years lÇ,l.t.erl. Obviously in t~e ~atter cases it was not possible 

ta establish a cause-effect relationship. Finally, in 8 cases 

the interval between'the head injury'and the onset of paroxysmal 
1 

posîtional vertigo was not es tablished. 

\ In aIl cases wher~ there was hearing an,djor'vestibular 

function 10ss as manifested by post~calori~abyrinthine 

p~,epoQdera~.ce towards the other side, the' p~~XYS~al, p~sitional 
l ' 

v~rtigo attack was elicited with the affected ear }n the lowermost 
\ 
,', 

posi tion. 

/ In four cases an attack waS not elicited. 'Two cases 

showed a Type III attack; 37 cases showed 'a T~pe l attack. 

I,n àll patùents with immediate 'post-head injuty onset of 

paroxysmal,pasitional vertigo, who,ret~rne~ for follow ~p, a 

_tendency for less severe attl:tcks -and st~rte; .ub~eqUent p.eri~. 
of attacks was noted. The youngest' p \tient was 14 years, of ~ge, 

the oldest 81 years o,f age. age drstr~r~tion 

------- J\ 1 

Fig. 4 

of aIl 43 cases. 
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( 
Vestibular Neuronitis (5 ~ases) 

/ 

In aIl cases paroxysmal po~~tional vertigo occurred 

years after vestibular neuronitis. Three patie~ts recalled 

clearly that a few years previously they had experienced a type 

of vertigo which was different from that currently experienced. 

Two patients needed aloser questlonning to reveal that once in . 
, . 

, 
the past they had experienced a longstanding vertigo attack. 

1 

\. / 

Otosclerosis - No Surgery (2 Cases) 

It wa~ interesting ta note that although both patients 

had bilateral otosclerosis their paroxysmal positional vertigo 

was unilateral. 

/post~Stapedectomy (2 Cases) 

In thess cases the first attack occurred two and four 

years respectively post-stapedectomy and both retained an 

excellent post-operative hearing result. Bath were bilateral 

"cases of otosclerosis operated ohly in one ear. The attacks 

occurred when the operated ear~was in the IGwermost position. 
" 

Chronic otitis Media (5 Cases 2 post-Mastoidectomy) 

Two patients had dry ears, three had intermittently 
l ' , 

discharging ears. There was no correlation between àischarge 
1 ' l' ' 

and appearanc~ of paroxysmal positional vertigo attacks. 

() 

~ ç WM r .4!.A .. .uW 0 i1 
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S dden Hearing Loss (8 Cases) 

AlI patients were fully wor~ed up d~spite the fact 
-

that aIl lost their hearing more than a year prior to onset of 

paroxysmal positional vertigo. Mo apparent cause was established 
. \ 

for th~\hearing 10ss. Three had partial vestibular f~nction 

10ss in addition. In the latter cases a vascular problem was 

suspected. 
/ 1 

Meniere's Disease (3 Cases) 

k. 

One patient'noticed the presence of paroxysmal 

positional vertigo as soon as he started' to recover from his 

first ~eniere's disease attack. The other two experienced the 
. . 

first attack years a~ter the onset of Meneire's disease. It is 

interesting to,n~te that in the latter two cases an examination 

of the tests combined wLth a superficial history taking could ' 
/. 

lead to the erroneous impression that Menlere's disease had 

recurred. 

Paroxy~mal Vertigo in Childhood (1 Case) 

This patient in his mid-30's had a typical history of 

paroxysmal vertigo in childhood, a disease which subsided in his 
of 

~teens. For a number of years he did not experience any vertigo 

attacks.', A few months pri~to initial exarnination he suffered 

from recurrent v~rtigo wi th a typical h,istory 0f paroxysmal 
" 

positional vertigo. On examinatlon the attack \-las elicited with 

the ear in the lowermost position which showed substantial vestibular 
1 

, , 
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function 10ss on bithermal calorie stimulation. 

of the work-up ~vealed no furtJer pathol,ogr. 

Sudden Inner Ear Pressure Change (4 Cases) 

'\ 

The remainder 

The~e patients develope~ par?XYfmal positional vertigo 

immediately after the following c1rcums~nces:- oné patient, 

9n landing from a flight, one after strenuous exercise, one 

immediately after diving and ohe following childbirth. None 

~ of the se patients had any hearing or other vestibular defiçlencies. 

Vertebrobasilar Insufficiency (2 Cases) 

One patient was clinical diagnosed, the other had 

a vertebral angiogram. We were not' able to\establish any 

correlation between paroxysmal ,positional vertigo and symptoms 

of vertebro-basilar insufficiency. 

Intracrnaial Tumors (4 Cases)-

-
1. The first patient had a tempbral lobe glioma diagnosed and 

treated by radiotherapy about sev~n years prior to our initial 

examination. She d~eloped paroxysm~l positional vertigo 

six we~ks prior to éxamination. On examination we were able 

to elicit an attack. 
'1 

2. The second patien~ had a' c~aniotomy for removal of an optic'nerve 

glioma five years prior to ini~ial examination. 
/ -

She developed 

paro~ysmal positional vertigo four weeks prior to initial 
/' 

• 

; , 
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examination. Over the last two years she had been examined 

repeatedly~ and the ve~tigo was always present. The attack 

was elicited with the ear ~n 'the lowermost positio~ whiéh h~d 
-

very li ttle vestibtîlar fl1flCtion l/eft. Furtl}er work up did· 

not reveal any other patholo~. 

3. Th~ third patient had ~crani~to~y for a successful rémoval 

of a meningioma 'ten ye rs prior to'initial examination. She 

deve~oped paroxysmal p si~ioDal vertigo over one year prior 

to initial examination wi~h long remissions between periods 

of attacks.. On exami 1 ation the attack was easily elici ~ed. 

"\ 
The fourth patient deve19ped paroxysmal posi tional verti'go 

three months' prior to itri·tial examination. The periods of 

- ! 

attack~. were interm~tent but she developed a slowly; progressive' 

unsteadiness.which never sub\~ded. Her clinJcal examination 

reyealed DO pathology except right beating nystagmus on'right 

lateral gaze, mild bilateral hearing loss for the high tones, 

paroxysmal positional vertigo in the right head-hanging 
. 

position with nystagmus having a ~trong rotatory component and 

unsteadiness on tandem gait disporportionate to the rest of th~ 

clinica~ picture. ~he audiogram confirmed the clinical 

impression. , The ENG"showed low amplitude right beating 

nystagmus, dysmetria on refixation saccade,s, symmetrical 

b!thermal, calorie responses and bilateral failure of suppressi~g 

the post-calorie nystagmus by fixation. 'The CT-Scan (Fig. 5), 

showed a m~ss in the posterior fossa on the right side. A 

craniQtomy showed this tumor to be meningioma eompressing the 
" 1 

. ' 
/ 

... 

" 
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Fig. 5. 

/ , ' 

CT7Scan show~ng rneni~gioma (arrows) in posterior fossa. 
(Courtesy Dr.' R. Ethier, Ne\l'roradiologist, Montreal 
Neurological Institute}. (/ 
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right cerebellar hemisphere . 
• 

The tumor was rem'oved in toto 

unevetntfully. One year after the operation the patient still 

experienced the attacks unchanged:-

Immediate Post-Operative Period (Other than-Ear Surgery - 3 Cases) 

The first p~tient underwent a lumbar spinal operation; 

the second a kidney operation, the third a cholecystectomy. 

S stemic Degenerative Diseases (4 Cas s) 

One patient had an extensive c .!cinoma of the breast 
\ 
\ 

.without apparent b~ain metasta~s,. one had'~ncephalopathy of 

unkno;"n ori~,in, on~ had d~abetic. pOYyn~urop~Î1y Q~~_ ogo had 0 

multiple myeloma. con.ceivabiy there was no relatio~i~ between 

these diseases and th~ paroxyswal positional vértigo whith the. 
\ 

patients experienced.~ 

Idiopathie (169 ~ases) 

AlI patients for whom no apparent cause was identified 

were classifi~d as idiopathie. There were 49 males and 120 
. t' 

females. Fig. 6 shows the age distribution of male patients' 
./ 

and Fig. 7 shows the age distribution of female. patients at the , 
timé of onset of the initial period when attacks could be elicited. 

, 1 

A number of patients in·this 'group suffered from diseases character-

istic of their.age (high blood, préssure, diabetes, etc.). A , 
, 1 

number of them had bilateral sensorineural hearing loss which 

could be attributed to~presbycusis or noise induced âamage in both 
./ 

. 
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ears. None of the patiJnts showed labyrinthine preponderance 

on bithermal calorie stimulation. 

(d) Treatment 

t-1ost of the patients thought they had a serious 

disease. Reassurance and an explanation to the patient of how 

to avoid the- provocative head position allayed these fears. 

The more severe cases were treated with antiver~iginous medication 

with or without small dosag~s of Diazepa~ f~~ a few days. None 

of our patients thought the condition serious enough te warrant 
i 

surgery, except one, who is presently under consideration'for 

surgical treatment. He is an old Meniere's disease case. 

) 
(e) Electronystagmography 

, G 

An ENG was undertaken, in 179 out of 255 patients. A 
• 

number of patients (~able II) showed concorni,tant vestibular 

dysfunction manifested as post-calorie labyrinthine preponderance . 
... 

AlI patients who did not show post-calorie labyrinthine pre-
1 • 

ponderance, and who were teste~ during a period when paroxysmal 
1 

positio~al vertigo attacks could ,not be provoked, showed no 

'abnormalities on their ENG recordings. 

In 76 patients without post-calorie labyrinthine 
l, 

~ , 
preponderance an ENG was performed during a period when attacks 

./ 

cou Id be elicited. Nineteen ~atients showed direction-changini 
./ 

positional nystagmus; twenty-three showed direction-fixed 

positional nystagmus with the fast phase towards the ear which 

was in the lowerrnost pos~ion dur.ing the attac~~ twelve showed 
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direction-fixed pOpitional nystagmus with the fast-phase 
, 

in the opposite direction and 22 showed practically no positional . 
nystagmus. with the exceptio~ of th; actual trtack, the 

'. 0 0 velocity of this positional nystagmus was 2 -7 /sec. except in 

five patients wh0 shü\-led positional nystagmus up to 20o/sec.-

\ in a few positions.- In all these five patients the positional 

nystagmus was of direction-fixed t'pe, ,with the fast pha'se 
,,; 

towards the ear which was in the lowermost position during the 

actual attack. Besides, all ~ive showed post-caloric directional 

preponderance towards the same direction., 

Out of 76 patients, 56 gave symmetrical bithermal 

post-caloric re?ponses. Seventeen gave"post-caloric directional 
, 

preponderance towards the ear which was in the lowermost p~sition 

during the attack and three gave post-caloric directional 

prepo?derance towards the opposite side. 

. 
/'-' 

~ In seven patients out of 255-an actual attack was 

recorded with eyes closed during the routine ENG examination • • 

In two patients the direction of the recorded nystagmus during the 

attack was the sarne as the direction of, the nystagmus observed 
, 

clinically during another attack. In four patients the direction 

of the recorded nystagmus was opposite to the direction 'of the 
• • 

observed nystagmus ~nd in one patient the direction of the 

recorded nystagmuS reversed in the rniddle of the attack (Fig. 8). 

The so-called nystagmus of the secondary period was 

reCôrded in two patients. 
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Fig. 8. ENG ~ecording of paroxysmal positional vertigo attack. 
Tirne of right head hanging positioning 2 sec. (between 
arrows) . The attack begins about 4 ·sec. later with 
right beating nystagmus which reverses direction sorne 

, 2.5 sec. later. (lower arrows). Upper recording shows 
horizontal biternporal leads. calibratio

7
oo/sec., 

Paper speed l o mm/ sec.- Lower recording show vertical 
lead from right eye. Eyes Closed. 
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: 

GROUP II. 

There were 11 patients in this group. They aIl 

met the sarne criteria for paroxysmal pbsitional vertigo as 

the patients in Group 1. They were aIl exarnined during a 

period when-an attack could be elicitêd and they were aIl 
- \ 

evaluated in the sarne way as ~he,patients of Group I~ Three 

patients we~e post-head injury cases, aIl of immediate onset, 

aIl seen within a rnonth post-accident~ One was an old Meniere's 

disease CaSei one post-vestibular -neuronitis and six were of 

the idiopathie group. The younges\ in t~e latter group was 

43 years old, the oldest 60 years old ... 

f On exarnination no abnormalities were fonnd exeept: 

1. In sorne patients a degre~ of hearing loss (See below); 
-

2. A degleê nf unsteadiness on tande~ gait with eyes closed, in 

sorne of thern with eyes open as weIl; .. -
3. Gaze nystagmus in three patients towards the ear which was , ' 

lowermost during the- attack'; \ ~' 

4. Paroxysmal positional vertigo attaek which they aIl developed 

in different provocàtive head positions during the Hallpike's 

testing. 1 

They aIl showed Type l'nystalmus during the ~ttack, exeept one 

post-head in jury patient who showed Type III nystagmus~ 

\ 
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\ 
. ' 

The audiogram of 10 ou~ of Il patients 'showed 1 rlÔ" >'" 
haaring 1055, or .'senso~ineural 105'\ affecting the two ear.s '\ ~ 
symmetrically. The Meniere' s dÙ~,~~~e patiknt show~d substantlal 

",,\ -, -
sensorineural ,hearing 10ss in one ead'----t.Q~ J:lea.ring in the 

other ear was close to porrnal. 

A routine ENG exarninatioh 'përformed in all Il patients 

gave no positional nyst~gmus in two '~diopathic case,s; direction 

changing nystagmus in three idiopathlc cases; directiqn'~ixed 

nystagmus ~i th' the fa~t phasè' towards the ear which ~as lowermdst 
\) # " 

during,the attaek in five cases (two post-head i~jury, one 
\ . -

Meniere~sç~isease, one vestibular' neuronitis, one idiopathie). 

Strangely, th /bil~te~al post-head injury ~~se (Type III) showed e("\ u , 

als~ di~ection'f{xed positional nystagmus. . 

Four cases, aIl i~iopathie,. gave symernetrical caloric 

-responses i three cases (one post-liead in jury, two idiopathie) 
." -r, , 

gaye post-calorie dir~~tionàl preponderance; four ,cases (two 
~ 

post-head i~jury, one Meniere's disease, one vestibular neuronitis) 
l , 

" l 
gave post-calorie labyrinthine preponderance~' 

None of thé patients showed gaze nystagmus on th~ ENG 

recording. In none of/the patients was the·attack reeorded 

during routine/ENG recording. 

The Paroxysmal positiona! Vertigo,~ttac~ (Eyes'Open)-

f 

l
i 

The attack was eUcited ùs~ng Hallpike' s maneuver.· 
- 1 

1 - -l : 

" 

" -

-
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During the attack the eye mOvements in different gaze directions 
/' 

were observed and recorded by ENG. The process"was described 

in getail above (See ~ethods). 

The direct observation of the eyes in aIl eleven 

patients during the attack con.firm~è the earlier observation 

reported in the literature. In aIl patients, ~hen the ~ye~ 

were deviated towards the lowermost ear the nystagmus was mainly 

rotatorYi wben the y were deviated towards the uppermost ear the 

nystagmus was mainly vertical • . ~ 
Our impression was that the eye 

ipsilatéral to the,lowermost ear showed a stronger rota tory 

component of the nystagmus than the contralateral eye. In sorne 

r ,patients a horizontal ~ystagmus component was also suspected. 

Out of eleven patients' recérding~ were 

technicall~ unsatisfact6ry. "Finally, seven patients' tracings 

of bitemporal horizontal eye n . wo patients' tracings 

of separate h?rizonta~ eye 'rec.ordin studied. Eight. out , 

.. of nine patients whose attack was s ·ccessfully 'recorded develope~ 

an att:ack only in one head hariging positioni onè llatient developed c, 

" 

an attack in both he~d hanging pos'itions. 1 AlI th~ attacks had 

the chara~teristics already described. The slpw phase ve~ocity 

of the nystagmus at the peak of the, attack was'of variable 
, 0 

rnagl1itude. The lowest veloci ty was ~ 5° Isec. and the highest ' 
\ 

-' 
veloci ty record~d was 1350 Isec ~ ,(F~g. 9'). : This is' the 1!i.ghest . ' , 
s,+ow phase -nystagiilus ,velocity ever recorded in our ENG Labora:t0ry 

,1 

, , 
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1 
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since early 1974. 

Horizonfal Bitempora1 Leads 

In four cases the fast phase of the nystagmus was 

tow?rds the lowermost ear when the eyes were deviated towards 

this direction. When the eyes were deviated towards the 

uppermost ear the fast phase changed direction. ; In one case 

the nystagmus was recorded only when the eyes were deviat~d 
1 

away from the lowermost ear. In this gaze direction the fast 

phase of the nystagmus was away from the lowermost ear. 

In one case the fast phase was towards the uppermost 

ear when the eyes were deviated towards the lowermost ear. 
i 

1 Lit 

When the eyes were deviated towards the opposite direct'fon the .. , 

nystagmus remained unchanged. 

,In the bilateral case, in both he ad hangi~g positions, 

. the fast phase ;Nas towards the lowermost ear when the eyes were 
p 

deviated towards this ear. When the eyes were devia ted towards 

the uppermost ear, the fast phase changed' direction. (Fig. 10, Il). 

Vertical Leads' 

In one case vèrtic~'nystag~us was not recorded. 

the bilat:e~al case 1 when the eyes were 'deviated to.wards the 

In' 

lowermost ear,'in.one head hanging position, the nystagmus was 

downbeating (Fig. iO), in the other head hanging position, .the 

, 1 
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Il 

/ 

ny s tagmu s was upbea ting (F i g. 11). When the eyes were devia ted 

,towards the uppermost ear the nystagmus was upbeating in both 

head'hanging positions. In two case"s, the nystagmu's \yas down-
" / 

beating when the eyes were deviated towards the lowermost ear. 
- '" *' . 

When the eyes were deviated towards the opposite direction, no 

nystagmus was recorded. In three cases the nystagmus'remained 

upbeatiRg in both d\rections of eye deviation. 

Separate Horizontar Eye Leads 

In one case when the eyes were fixated in midposition, . ~ . 
the fast phase of the 'nystagmus w~s towards the lowermost ear. 

When the eyes moved towards the lowermost ear the nystagmus 

remained unchanged in direction but a slow phase velocity 

'difference between the two ~yes appeared (Fig. 9). 

, 
In the 'other case when the eyes were deviated towards 

the uppermost ~ar, the nyst~grnus fast phase was towards this 

direction for both eyes. l\fhen the eyes rnoved towards the lower-

rnost ear, the eye ipsilateral to th~s ear developed nystagmus 

fast phase towards this ear, while the nystagmus of the contra-

Lateral eye rernained unchanged (Fig. 12) .-' 
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Fig. 9. L: horizontal right eye recordingi R: horizontal left 
eye recording; 'a:- left head hanging position; 
h: beginning of the attack; c: peak of the attack (eyes 
fixated in,;:midppsition); d: eyes towards lowermost' 

ar (left). 
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Fig. 10. L: bi temporal horizontal tracing; . R: vertical 
tr,acing from right eye; a: right head h~nging 
p,osition completed; b: eyes fixated towards the. 
lowermost ear CL: right heâ~i~g nystagmus; R: down
beating nystagmus); c: e~s towards uppel1mosj:. ear 
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L: biternpora1 horizontal tracing; R: vertical 
tracing from tight eye; a: 1eft head hanging position; 
b: eyes fixated towards lowermost ear (L: 1eft beating 
ny~tagrnus; R: 4pbeating nystgrnus); C: 'eyes.towards 
uppermost ear (L: right beating nystagmus; R:upbeating 
nystagmus) . 
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L': 'horizontal left eye recording;' R: horizontal 
right eye recording; a: left head hanging position; 
b: eyes~deviated towards uppermost ear (both t:acings 
showing right beating nystagmus)..; c: eyes mov~ng 
towards lowermost ear; d: eyes deviated towards 
lowermost ear (,L: right beati~9 nystagmus; R: left 
beating nystagmus). 
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CHAPTER FOUR 

\ 

DISCUSSION 

1 

Paroxysmal positional vertigo is a syndrome which 

has puzzled neuro-o'!:ologists' for over half a century. It is 

a comrnon disease which is easi~y overlooked or misdiagnosed. 

History 

There are three crucial points to be clarified from 

the history:-

(a) The duration of the acttlal attack. Concomit~nt symptoms 

such as nausea or vomiting and unsteadi~ess or light~e~edness 
may r4ake the patient think that the attack is much longer 

th an it actually is. The other interesting poînt is that 

in a number· of patients the degree of panic is sa high that 

they never try ~P stay in the 'provocative head Posi~r:n 
longer th an a4ew seconds. In., this way,they try to get up, 

they' reel d,izzy and right away the y lie in be;1 again. In -.: 
a few minutes ~ another attempt ta get up from bed givES the 

sanie resul ts • In this way they may stay in bed for many 

hours- convinced that they cannot get up. Therefore, this 

point needs to be clarified. 

Cb) The provocative ~ead position is also important,~ Most of 

the pqtients experience àttacks more ,frequ~ntly when lying 

in bed 1 when trying to get up from bed, or turning from side 

to side in bed or- any combination of these movements. There-

•• 1"" 
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. 
fore, they need ta be asked specifically for the'se mov'ements._ 

A number of patients do not know th~ exact ?ead position 
/ 

which triggers the attack but, they know the vertigo occurs 
1 

in relation to·the fIat body position. 

(c) If another vestibular syndrome is present or it has be-en 

in the past, the patient usually knows that he expriences or 

has experienced another type of dizziness, althougn he may 

not volunteer 'this information.~ 
-. 

Clinical Examination , 

The crucial part qf the whole examin'ation is the 
-" I~ , 

Hallpike's positioning. First the physician has to make sure 

Oyat the v.erUgo attacks still occur on the day of the examinatian. 

Second, tHe maneuver, as modified by stenger, needs to be performed 

quickly and accurately. However, there is a small numbêr of 

patients who will not develop the attack when positioned by, ,the 

physiciall. In these cases the patient should be asked to provoke 

an a-ttack himself. 

Etiology 

,From the discussion on etiology (See Litera ture Revie,w) 

it is obvious that the most probable cause of pafoxysmal 
.. ,i ... .( 4* 

posi tional vertigo is activaton of the posterior sem;tc,l.rcular 
J ' 

canal by a mechanism such as the one suggeste~ by Sj:hu}p~echt. 

Our four cases with intracrania~ tumors appear to contrkdict this 

assumP't: iori • JI However, on' closer èxaiilination i t is obvious that 
\ 
\ -, 
" 
\ , 
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in three ôf these cases the presence of paroxysmal positiohal 

vertigo was a mere coincidence. In the fourth, it might be 
/ 

argued that two possibilities arfse: ~either the tumor compromised 
c' 

the blood circulation in the inner ear thus ereating the necessary 

conditions for eupulolithiasis , or the fact that paroxysmal 
.-

positional verti90 persisted unchanged one year after total removal 

of the tumor makes it seem likely that the two were unrelated. 

From Fig. 6 and Fig. 7 it is obvious that the age 

distribution of idiopathie cases is different from the age 

distributio~ of head injury ea~es (F~g. 4). It is obvious that 

the distribution of the idiopathie cases is more dense in the 

40 to 60 years group. It is pos~ible, therefore , that the 
. , 

meehanism in the endorgan which causes paroxysmal p~sitional 

vertigo is part of the ageing proeess. At this point there 

1 
is no satisfaqtlory explanation .for the fact that paroxysmal: 

. 
~ 

positional vertigo seems tO,be more cornmon among females th an 

/males in the idiopathie group. 

Electronystagrnography 
• 

Grpup 1. 
1 

Noné? of our ENG fihdings in this group either during a 
, , 

period of attaeks or during a remission was pathognomonic. It 

is further astonishing 'that such a hi9h number' of patients gave 

no ENG abnormalities even during a period o~ attacks. Therefore, 

! ' 
!-:. 

j .. 

i 
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i t ~,s obvious that the ENG d6es not help in the diagnosis 

unless the ac~ual attack is recorded. It is useful, however, 

in ruling out other concomitant abnormalities. 
- \' 

The fact that in only seven patients was an attack 
, 

recorded during routine ENG recording, is due to the fact that 
, 

the patient' s head (body) was slowly posi tioned in the nine tested 

head positions (See Methods) . This shows again that Hallpiké's 

pasitioning needs ta be used for an attack to be pravoked. 

Group II 

.. 
The routine ENG recordings in this group were not 

different from th~ recordings in Group 1. 

The ENG recordings with eyesopen during the paroxysmal 

positional vertigo attack are' of particular interest.. Although 

aIl patients develdped nystagmus during the attack which was 

identical-to the observer, the re~orded nystagmus was different. 
/ 

Bitemporal horizop~al recording s~owed the fast ~hase of the 

nystagmus to change direction when the direction of eye d~viation 

changed. Vertical recording 9howed upbeating nystagmus to 
-

become downbeating or vice versa'when the horizontal eye deviation 

{ch~n'ged direction. Finally, and probably rnost irnpressively, 
~ • 0 

separate horizontal eye r~cording ~howe~ th~ fast phase of the 

nystagmus to change direction only in one eye while in th~ other 

remained unchanged, when eye deviation changed difection. 

/. 

~" JI~ 
"Jet

l
, 

,t ~ .. "I' 

... ... ' .: 
,:;.. ! 



, 
~ 
1 
l 

. ? 

. ~, 

" 1-

!, 

Ir 

i, "'t 

f' 
t-
~ 
~ 

" ~ 
~ 
~ 

t 
f , 
l 

\ 
, 

r , 

1 
1 

1 
' , 

l 
" 

! 
! 
1 

1 
i 

-54-

How these observations could be explained? The: 

nystagmus observed visually is complex,. especially when the eyes 

are deviated towards the lowermost eàr during the paroxysmal 

positional, vertigo attack . In this case i t appears that each 

quick phase involves a'rotation of the eye about the visual 

axis, combined with motion in a more or less semicircular arc 
1 

in an oblique direction. When the' eyes are deviated 'towards 

the uppermost ear, the degree of rotation during each quick phase 
~ 

appears to be less, ana the length of the semicircular 'arc along 

which the eye moves is reduced, 50 that the mbvement appears to 

be predominantly vertical. 

Gi ven the complexi ty of the eye movement, and the 

unreliability of human observation of quick ffiQvements of such , , 

short duration, it i~ not surprising that the' ENG recordings are 

difficult to r~late to visual observations. The ENG extracts 

only the linear horizontal ~nd vertical components of eye motion, 

which are very difficu,l t to assess visually since the rotational. 

component is so striking. 

Type: of Observed .Nystagmus Du~ing the ~ttack (,Group I). 

The frequency w1th which the different types of observed 
.JI 

nystagmus in patients of Group l occurred duri!lg the pa'roxysmal, 
, \ 

posi tional, vertigo attack- is, of special intere'st (Table I) . Al.l 

patients, except ten, -- developed Type l nystagmus -during 'the attack . 
. 

These results are in disagreement w~t~ those of Stahle and Terins 

(See Page 8) ~ . Dur-ift9 the attack we asked tl'!~ patient to fixat'e 
f:.) 
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his éyes on" the examiner' s finger which was in a more or' less 
" 

midposition (See Methods). In this eye l position the nystagmus 

is a cQmbination of rotatory and obliquely vert-ical nystagmus. 

Stahle and Terins used Frenzel' s glasses in al! of their patients., 

Frenzel' s glasses are supposed to' abolish fixation, but this, is 

true only if the eyes are kept in midposition. If the eyes 

deviate tmITards either h~rizontal side, the 'electr~c:: bulb is 

clearly visible and the eyes may fixa te on this light. Obviously 

Stahle and Terins 1 patients were able either to keep théir eyes 

in midposi tion or to fixate on the light at either side and there 

-
is no reason to. suppose that aIl did the sarne. Therefore, it 

is likely that these authors obs~rved the'ir patients' eyes under 

different, gaze c,ondi tions kich the pat~en~s chose by chance and 

without any control by the examiners.. 'This may have given the . ' '-

impression of different direction nystagmus. \ It is possible that 
( 

this ~xplains the discrepancy of occurrence of Type l and Type IV 

of o-bserved( nystagmus in 
. 

series Group l and the reported by 

? Stahle ~t al. At this 'point, we do not have a sa tisf actory 

explanation for the difference of occurrence for Type II (Stenger) 

observed nystagmus in Group l an4 the patients of stahle et al. 

, . 
CONCLUSIONS 

The data from our 255 patients (Group I) and Il patients 
, 

(Group II) suffering from paroxysmal positi&al vertigo lead ta 
... 

the f?llOwing conc\us~ons: 

\ 

'. 
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1. f'rom the history the crucial points are: (a) the duratiol1 
\ 

of the attack; (b-) the special head (body) 'positions which 
,,j« 

,è 

1 

trigger it; , (c) whether this is the:first experience'or whether 

there were periods before~ during which ~ttacks could be elicited,; 
, '\. 

(d) whether there is a history of another type of vertigo. 

2. Nex"t a detailed clinical exarnination is necessary to document 

concomi tant symptoms and signs. The pathognomonic cl,inical 

test is the Hallpike' s maneuver, as modified by Stenger, whi'ch 

must be performed quickly . ancV~refullY. If an attack ls not 

elicited through this positiôiüng the patiènt needs to be asked 

to go through the movement process which tr~ggers the attack. 
fJ 

A small number of patients, will be able to elicit 'an at:tack 

al though the Hallpike' s maneuver failed. 

3. The ENG recording does not show any pathognomonic signs and, 

therefore, does not help in the dia9nosis unless ~n actual attack 

is 'recorded, which, is rather unusual du:r;ing rÇ)utine ENG exa'min-

ations. This makes the cl~nical examination even more important. 

ENG recording, however, is necessary fgr the' detect,ton of ocu10-
, . , 

motor OI: other: vestibl,llar àbnormalities. 

4. If the direction of gaze is controlled during the attack, the 
• 

nystagmus to be observed is nea,r1y always the same~ 
• . 1 

Different 

types of nystagmus observed in other reported series rnay be 
. " ( 

, ,..... 1 

explained from the pati'ent' s gaze direction during the attaek., 
o 
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5. Th~ discrepanciesobetweeri' the observed and r~?rded nystagmus 

by ENG with eyes open ,and differeht gaze directions during the 
() 

paroxysmal pos~tional vertigo attack·point clearly to the fact 

tha~ ENG reCOr~ingS are diffieult ~o r~late'to visual observations 

~or such eo~pp(ex e~e rnovemenhs. It is obvious that the ENG 

extra,cts only th~ linear horizontal and vertical eomponents. 

This imPli~sfthat in the presence of rotatory nystagmus, ENG 

r~~~rdingS reed to be interpreted with/caution. 

~. AlI ava/lable data point to the poster~or 7emicircular çanal 

as the PfSible 'site of origin' of the paro:ysI!\al Positiopal 

,vertigo ttack. 
~ 

, ({ 

7. pardxYSmal pO,si tional vertigo may be' deve~oped on a pre

'existtng endorgan P,roblem. 

B. ~st of idiopathie oases belong to 40-60 years of age group 

ft both sèxes, "~uggesting that the idiopathie type is part of 
1 

)he p~6eess, of ageipg. At this point there is no satisfactory 

, 1_' . ~xplanation for the observation that the Idiopathie type i~ more 

. ,. common among women than men. ' 
" , / 

9. Although we believe that paroxysmal positio al vertigo is a 
-

" pynnrome caused invariably py a disturbance of the endorgan which 

( ,.is in the lowermost posit;i0!l during the attack . we wish t'o' draw 0 

" the clinician 1 s attention to the fact that thi disturbance in the , . 
1 1. 

·endorgan may rarely coe:xist with .c~n~ral pathotogy." It is not 
~ 1 

clear\whether there is ~ cause-effeèt relation,hi~ in a few of 
0" 1 

these case.s. 
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10. Although ~chuknecht's,theory of cupulolithiasis seems to 

explain most 0t the manifestations of this syndrome it is not 

yet clear what really happens to the cupula of the posterior 

s~~ici~cular canal during the attack. -At thi's pomt a . 

reconstruction of events 'duri~g the attack under any possibilitles 

seerns to contradict itself. 

11. Further research'is n~ded on this syndrorne~ Four aspects 

in particular neêd clarification. 

Ca) A controlled prospective study as 'to the·different head 

positions in which the attack occurs. During the retrospective 

study for Group ! the questio~ was why there are patients who 

are more troubled by movements related to the supine position 

and others who feel more frequently and more severely 
'() 

ver.tiginoüs when the y bend over or when they move their head 
1 ., 

upwar~ At this point one wonders whether this implies 

ano~her mechanism of disease such as a different excitation 

process of the cupula or different size of deposits in the 

ampulla of the pos~erior semicircular'canal. 

l't i5 possible also that the diverse results as to positional 

nysta9mus (eyes c~osed) and '·post-calo:r1c responses obtairled 
.' 

by routine ENG recordings during periods when attacks could 

ble elicited in patients, of Group l, may be related to different 

abnorrnali ties of cupula exci 't:ation and resto.ra lt is 

conceivable th"at DC ENG recordings will help i cl~ri.fyin9 

wbether these differences are due ey~~position 

. . 
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in the orbit or different vestibular signaIs. 

(b) It is clear that high speed photography or other methods 

of recording complex eye movements are essential to obtaining 
1 

an accurate quantitative description of this type of eye 

movemen t's. Therefore, the'nystagmus ·of the attack needs 

to be studied by such methods. 

(c) To find new ways ta measure the function of the affected 

cupula in the ~ope of distinguishing different possible 

processes of excitation and restoration. 

(d) Long term tollow up prospective study to find what happens 

( 

\ 

.f \\ 
... 

1 

to the duration of subs~quent periods when attacks can be 
, 

'eliclted and subsequent period~ of remissions. 
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