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Abstract

Int roduct ion: Benign paroxysmal posit ional vert igo (BPPV) is one of the most  common 
condit ions that  cause the physiognomy of peripheral vert igo.
Obj ect ive: To evaluate the effect iveness of Epley manoeuvre (EM) in the t reatment  of 
BPPV using a crit ical review of the medical literature and a meta-analysis.
Met hods: Searches were made in the databases of MEDLINE (PubMed), in the Cochrane 
collect ion (Cochrane Register of cont rolled studies), BIREME and LILACS (all of them up 
to December 2008). The search words used were: canalith reposit ioning procedure, 
canalith reposit ioning manoeuvre, Epley manoeuvre, Dix-Hallpike, benign vert igo, benign 
posit ional vert igo, benign paroxysmal posit ional vert igo and BPPV. The meta-analysis was 
performed using the program RevMan 5.0.
Result s: The pat ients on whom an EM was performed had a six and half  t imes more 
chance of their clinical symptoms improving compared to the cont rol group of pat ients 
(OR=6.52; 95% CI, 4.17-10.20). Similarly, the likelihood of having a negat ive Dix-Hallpike 
(DH) test  are 5 t imes greater in pat ients had the EM performed than in those who did not  
(OR=5.19; 95% CI, 2.41-11,17).
Conclusions: The EM is effect ive in cont rolling BPPV.
© 2009 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Estudio metaanalítico de la efi cacia de la maniobra de Epley en el vértigo posicional 

paroxístico benigno

Resumen

Int roducción: El vért igo posicional paroxíst ico benigno (VPPB) es una de las enfermeda-
des que más habitualmente producen vért igo de fi sionomía periférica.
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Introduction

Benign paroxysmal posit ional vert igo (BPPV) is a relat ively 
frequent  ent ity in otolaryngology, and its impact  increases 
as age progresses.1 It s rate of occurrence ranges between 
10.7 and 64 cases /  100,000 populat ion per year, and 
increases by approximately 38% per decade of life.2 It s 
clinical manifestat ion is very characterist ic, consist ing of 
episodes of vert igo last ing seconds, which occur short ly 
after adopt ing a specifi c head posit ion.3

There are two classical theories about  the pathophysiology 
of this disease. The fi rst  was cupulolithiasis (Schuknecht , 
1969), according to which fragments of otoliths, typically 
found in the ut ricle and saccule, moved into the posterior 
semicircular duct  (PSD).4 Later, in the early ninet ies, it  was 
postulated that  at  other t imes the otoliths could become 
“ t rapped”  within the PSD and would be the source of 
symptoms (canalithiasis).5 Once the main pathophysiological 
bases of BPPV were established, various reposit ioning 
methods of the otolithic part icles emerged, such as those of 
Semont  et  al6 and Epley.7

Meta-analysis is a stat ist ical method used to analyse data 
from a series of specifi c studies on a subject to integrate their 
results.8 It  is considered the ideal tool for interpret ing the 
fi ndings of several small-sample studies and obtaining a more 
accurate, valid est imate of the effect  of a given treatment.3

The aim of this study was to evaluate the effect iveness of 
the Epley manoeuvre (EM) in the t reatment  of BPPV through 
a crit ical review of the medical literature and the use of 
meta-analysis.

Material and methods

Two of the authors of this study (MPPE and JIDS) conducted 
two separate searches in the MEDLINE database (PubMed), 
which were completed with another conducted in the 
Cochrane Library (Cochrane Register of cont rolled studies), 
BIREME and LILACS (all of them unt il December 2008). The 

inputs used included: canal it h reposit ioning procedure, 

canal it h reposit ioning maneuver, Epley maneuver, Dix-

Hal lpike, benign vert igo, benign posit ional  vert igo, benign 

paroxysmal posit ional  vert igo and BPPV.  For each of the 
searches, the following limits were set : “ met a-analysis” ,  
“ cl inical  t r ial” ,  “ randomized cont rol led t r ial” .  No language 
rest rict ions were set .

Inclusion criteria were a clinical case of typical BPPV 
with a posit ive Dix-Hallpike (DH) test  at  the beginning of 
the study, study subj ect  age over 18 years, the use of 
randomized cont rols, the use of the manoeuvre described 
by Epley to at tempt  to eliminate the condit ion7 and at  least  
one cont rol after the implementat ion of the EM within a 
maximum period of one month. The works in which other 
physical therapies were used were excluded. The select ion 
of this t ime period was intended to minimise a confounding 
factor: that  the condit ion can tend to improve and/ or 
spontaneously resolve over several months. To measure the 
effect iveness of t reatment , the resolut ion of symptoms or 
the negat ivity of the DH test  were considered.

Due to variat ions in the methodology used by dif ferent  
authors, the data from each art icle were separated and 
analysed in several categories as shown in table 1. When 
the studies collected several follow-up periods (within the 
same month), we used the shortest  of them because it  
enabled a bet ter est imat ion of the temporal associat ion 
between t reatment  and results.3

The meta-analysis was performed using the RevMan 5.0 
program.9 It  was used to invest igate the following null 
hypotheses: a) there are no dif ferences in the resolut ion of 
vert igo between pat ients t reated with EM and cont rols, and 
b) there are no dif ferences in the negat ivity percentage of 
the DH test  between those t reated with EM and the cont rol 
group. The effect  of t reatment  was est imated by calculat ing 
the odds rat io (OR), with the respect ive 95% confi dence 
intervals (CI). To study the heterogeneity of the selected 
works, our null hypothesis was that  these art icles were 
homogeneous. It  was not  possible to rej ect  the null 
hypotheses if  p was > 0.05 for each of them.

VPPB; 

Maniobras de 

reposición de 

part ículas;

Maniobra de Epley

Obj et ivo:  Evaluar la efect ividad de la maniobra de Epley (ME) en el t ratamiento del VPPB 
mediante una revisión crít ica de la literatura médica y el empleo del metaanálisis.
Mét odos: Se realizaron búsquedas en la base de datos MEDLINE (PubMed), en la colección 
Cochrane (Cochrane Register of cont rolled studies), BIREME y LILACS (todas ellas hasta 
diciembre de 2008). Las ent radas empleadas incluyeron: canal it h reposit ioning procedu-

re, canal it h reposit ioning maneuver, Epley maneuver, Dix-Hal lpike, benign vert igo, be-

nign posit ional  vert igo, benign paroxysmal posit ional  vert igo y BPPV. El metaanálisis se 
realizó con el programa RevMan 5.0.
Result ados: Los pacientes a quienes se realiza la ME t ienen 6 veces y media más posibili-
dades de mej orar su cuadro clínico sintomát ico en comparación con los grupos de cont rol 
(odds rat io [OR]=6,52; intervalo de confi anza [IC] del 95%, 4,17-10,20). Igualmente, los 
pacientes a quienes se efectuó la ME t ienen 5 veces más oportunidades de tener un re-
sultado negat ivo en el test  de Dix-Hallpike que aquellos sin ME (OR=5,19; IC del 95%, 
2,41-11,17).
Conclusiones: La ME es efect iva en el cont rol del VPPB.
© 2009 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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Results

We found 6 studies that  evaluated the EM according to 
clinical resolut ion of symptoms, with a total of 351 
individuals part icipat ing in them.10-15 In the group that  
carried out  the EM, the success rate was 74.15% (132/ 178), 
compared with 32.94% for the cont rols (57/ 173) (p<0.00001) 
(fi g. 1). Thus, those pat ients who underwent  the EM were 
about  6.5 t imes more likely to improve their clinical 
symptoms than pat ients in the cont rol groups (OR=6.52; 95% 
CI, 4.17-10.20) (fi g. 1). There does not  appear to be 
heterogeneity in the selected art icles (that  is, variance in 
the observed effect  of a t reatment ) because both the OR 
and its CI values are between 1 and 100. This is confi rmed 
by the calculated probabilit y of being heterogeneous, which 
is not  stat ist ically signifi cant  (p=0.32) (fi g. 1); they are thus 
homogeneous studies. Similarly, on the funnel plot  graph 
generated by RevMan 5.09 to that  end, no publicat ion bias 
can be observed in the series of publicat ions reviewed.

Likewise, DH test  negat ivity was more common in people 
t reated by EM than in cont rols (7 studies with 389 
part icipants).10-17 We found a resolut ion rate for the condit ion 
(measured with the DH test ) of 74.88% (161/ 215) in individuals 

Table 1 Characterist ics of the studies included in this meta-analysis

Study Year Measurement  of results Epley — success/ total Cont rols — success/ total

Von Brevern et  al16 2006 DH 33/ 35 22/ 31

Yimtae et  al14 2003 Symptoms 12/ 29 1/ 27

Sridhar et  al15 2003 Symptoms 19/ 20 3/ 20

Sridhar et  al15 2003 DH 19/ 20 3/ 20

Sherman et  al11 2001 Symptoms 27/ 33 17/ 38

Sherman et  al11 2001 DH 19/ 20 17/ 38

Asawavichianginda et  al12 2000 Symptoms 31/ 35 22/ 39

Asawavichianginda et  al12 2000 DH 24/ 35 20/ 39

Froelhing et  al10 2000 Symptoms 12/ 24 5/ 26

Froelhing et  al10 2000 DH 16/ 24 10/ 26

Wolf et  al17 1999 DH 23/ 31 5/ 10

Li13 1995 Symptoms 31/ 37 9/ 23

Li13 1995 DH 19/ 37 0/ 10

DH: Dix-Hallpike.

OR (95% CI)Study

Froelhing

Sherman

Asawivichianginda Li

Yimtae

Sridhar

Total (95% CI):

Total events:

Heterogeneity: γ2 5.90; df=5 (p=0.32); 1a = 15%

General effect test: Z=8.21 (p=0.00001)
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Figure 1 Meta-analysis of clinical effi cacy of the Epley manoeuvre.
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Figure 2 Clinical effi cacy of the Epley manoeuvre. There 

seems to be no publicat ion bias because studies are contained 

within the “ funnel”  defi ned by the dot ted line and on both 

sides of the vert ical line.
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who underwent  EM, as opposed to 44.25% (77/ 174) for the 
cont rols (p<0.0001) (fi g. 2). In this case, the chances of DH 
test  negat ivity are slight ly over 5 t imes higher in pat ients 
receiving EM (OR=5.19; 95% CI, 2.41-11.17). Heterogeneity 
was slight ly higher, but  st ill without  reaching stat ist ical 
signifi cance (p=0.07) (fi g. 3). This effect  was due to the 
studies of Li13 and Sridhar et  al,15 whose CI upper limits were 
405.31 and 1,135.59, respect ively (that  is, 4 t imes and 
slight ly over 11 t imes the maximum limit  of 100). This can be 
observed bet ter in the funnel plot  shown in fi gure 4.

Similarly, those art icles in which the EM was tested 
depending on the outcome of the DH test  were also 
homogeneous (p=0.07) (fi g. 2). However, they were 
homogeneous to a lesser extent , mainly due to the study by 
Sridhar et  al.15

Discussion

In 1952, Dix and Hallpike at  the Nat ional Hospital Queen 
Square in London observed pat ients in whom a fi nite 
nystagmus (usually rotatory) was induced after adopt ing a 

crit ical head posit ion and after a period of latency.18 From 
this fi rst  descript ion of the condit ion unt il the early ninet ies, 
pat ients generally received no t reatment  or else performed 
habituat ion exercises (for example, Brandt -Daroff).4 In the 
sevent ies and eight ies, some surgical modalit ies (such as 
singular nerve neurectomy or the occlusion of posterior 
semicircular canal) arose, all aimed at  t rying to resolve 
those cases that  evolved towards chronicity.4

All this range of therapeut ic resources fell most ly into 
disuse after the descript ion of part icle reposit ioning 
manoeuvres, such as those of Epley or Semont .6,7 In the case 
of the EM (the most  widely used by Anglo-Saxon doctors), 
the rates of condit ion resolut ion reported range between 
60% (in studies in which the DH test  was used as measurement) 
and 80% (in series in which evaluat ion was only clinical).4,19 
In addit ion to its effect iveness, the widespread use of the 
EM in those lat itudes represents a t ime saving compared 
with other techniques such as that  of Semont , because in 
the EM it  is not  necessary to wait  after the diagnosis to 
obtain a posit ive DH test . In general, both the EM and any of 
the other manoeuvres described for the part icle reposit ioning 
(for example, the Semont  manoeuvre) have in common their 
non-invasiveness, their ease of performance in consultat ion 
without  the need for special equipment , their potent ial to 
resolve the vert igo with relat ive speed and the possibility of 
being repeated as many t imes as necessary.4

Meta-analysis is a very valuable tool for integrat ing the 
results of various studies on the effect iveness of a part icular 
t reatment .3,19 However, it  has a number of limitat ions that  
we at tempted to minimise in this study. It  was not  possible 
to avoid (as in no case in the reviewed literature on the 
subj ect ) the fact  that  we could not  include data from 
unpublished studies, especially knowing that  many of them 
collected series whose results were the absence of benefi cial 
effects.8 The reason is that  these series have diffi cult ies in 
being published, either because the reviewers of the 
j ournals are unwilling to accept  them, or because this 
const raint  appears direct ly in the publicat ion condit ions of 
the j ournal.8 In addit ion, we did not  consider that  potent ial 
confl icts of interest  and/ or economic confl icts about  the 
therapies (for example, with chemotherapy) presented a 
bias in the case of BPPV and the EM, This was because, 
apart  from the cervical collar employed after the manoeuvre 
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Figure 3 Meta-analyt ic study of Dix-Hallpike test  negat ivity after the use of the Epley manoeuvre.
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(of scant  economic cost  and paid for by the health system 
in our environment ), they are not  burdensome procedures. 
On another note, the present  study was not  affected by 
other biases related to meta-analysis, such as rest rict ions 
based on languages or databases employed.8

We found two previous meta-analysis on the effect iveness 
of the EM in the t reatment  of BPPV.3,19 Although the general 
conclusions coincide with ours (that  the EM is effect ive in 
t reat ing BPPV), we have t ried to improve some of their 
methodological aspects. In the study by Teixeira et  al, 19 the 
authors placed a language limitat ion on the search, select ing 
only art icles in English, Portuguese and Spanish. As for the 
study by Woodworth et  al,3 their search for art icles was 
carried out  exclusively in the MEDLINE database, which, 
although one of the most  widely used in medical literature, 
is not  the only one or exclusive. There are some other useful 
ones, part icularly in the case of meta-analysis (for example, 
Cochrane).

All studies selected and included in the present  meta-
analysis were Phase I clinical t rials. They ut il ised only the 
EM (that  is, there was no use of mastoid vibrat ion or 
medicat ions) and post -manoeuvre movement  was rest ricted 
through the use of a cervical collar. However, it  is curious to 
note that  a few of them described the side effects of the 
procedure. Two examples are the study by Froehling et  al, 10 
which collected vomit ing during the EM and intolerance to 
it  by neck problems, and also the study by Yimtae et  al, 14 
with faint ing, sweat ing, pale skin and hypotension.

Conclusions

There is solid scient ifi c evidence showing that  the EM is 
effect ive for the t reatment  of BPPV. Pat ients who undergo 
the EM are 6.5 t imes more likely to solve their acute clinical 
symptoms compared with cont rols and 5 t imes more if  we 
evaluate DH test  negat ivity.
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