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Abstract
Introduction: benign paroxysmal positional vertigo resolves with repositio-

ning maneuvers in more than 90 % of cases, yet a fraction persists and even-
tually raises the question of surgical treatment through semicircular canal oc-
clusion. Both strategies have been evaluated separately, and the criterion for 
considering a patient refractory varies across the available studies.

Methods: narrative review based on a search of PubMed/MEDLINE, Web of 
Science, Scopus, and SciELO, using MeSH descriptors and free-text terms, in 
English, Spanish, and Portuguese. The synthesis focused on current guidelines, 
systematic reviews, randomized trials, and the surgical series published since 
the original description of the technique.

Results: the declared threshold for surgical indication ranges from two failed 
maneuvers to twelve months of persistence, without the reviewed studies jus-
tifying it. Maneuvers achieve 80 % to 95 % in the first line, but only 27 % to 39 
% in patients who have already failed. That ceiling is inflated: two out of three 
patients referred for suspected disease do not have it, and one in seven retains 
nystagmus after treatment when the result is not recorded. Canal occlusion re-
ports 100 % resolution, yet only three of eight studies measured the diagnostic 
test before and after, and the procedure carries an 8 % rate of permanent senso-
rineural hearing loss.

Conclusion: the surgical decision in refractory positional vertigo should rest 
not on the number of failed maneuvers or elapsed time, but on objective verifi-
cation that the disease was present and that treatment was correctly performed.
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Resumen
Introducción: el vértigo posicional paroxístico benigno se resuelve con ma-

niobras de reposicionamiento en más del 90 % de los casos; sin embargo, una 
fracción persiste y finalmente plantea la cuestión del tratamiento quirúrgico me-
diante la oclusión del canal semicircular. Ambas estrategias han sido evaluadas 
por separado, y el criterio para considerar a un paciente refractario varía entre 
los estudios disponibles.

Métodos: revisión narrativa basada en una búsqueda en PubMed/MEDLINE, 
Web of Science, Scopus y SciELO, utilizando descriptores MeSH y términos de 
texto libre, en inglés, español y portugués. La síntesis se centró en guías actua-
les, revisiones sistemáticas, ensayos aleatorizados y las series quirúrgicas publi-
cadas desde la descripción original de la técnica.

Resultados: el umbral declarado para la indicación quirúrgica oscila entre dos 
maniobras fallidas y doce meses de persistencia, sin que los estudios revisados 
lo justifiquen. Las maniobras alcanzan una eficacia del 80 % al 95 % en primera 
línea, pero solo del 27 % al 39 % en pacientes en los que ya han fracasado. Ese 
límite está sobreestimado: dos de cada tres pacientes remitidos por sospecha 
de enfermedad no la presentan, y uno de cada siete mantiene nistagmo tras el 
tratamiento cuando el resultado no se registra. La oclusión del canal presenta 
una resolución del 100 %; sin embargo, solo tres de ocho estudios evaluaron la 
prueba diagnóstica antes y después, y el procedimiento conlleva una tasa del 8 
% de pérdida auditiva neurosensorial permanente.

Conclusión: la decisión quirúrgica en el vértigo posicional refractario no de-
bería basarse en el número de maniobras fallidas ni en el tiempo transcurrido, 
sino en la verificación objetiva de que la enfermedad estaba presente y de que el 
tratamiento se realizó correctamente.
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Introduction
Benign paroxysmal positional vertigo is the most 

frequent peripheral vestibular disorder: among 
1,520 consecutive patients seen for vertigo or 
dizziness, 40.2 % corresponded to this entity (1). Its 
treatment has a solid basis: the American Academy 
of Otolaryngology-Head and Neck Surgery (AAO-
HNS) guideline reports that conversion of the Dix-
Hallpike test to negative is nine times more likely 
with a repositioning maneuver than with a sham 
maneuver (OR 9.62) (2).

Against that background of efficacy, a group of 
patients who do not respond stands out. Recent 
literature places the proportion of cases that persist 
despite treatment at around 12.5 % (3), and for them 
a surgical alternative has been available since 1990, 
semicircular canal occlusion (4), which fixes the 
cupula and selectively disables the operated canal (5).

Comparing the two would seem the natural 
question, but the evidence on each comes from 
independent studies, for a structural reason: surgery 
reaches approximately 1 % of the patients seen 
(6). It also presupposes something we did not find 
uniformly established: what constitutes a refractory 
case. The AAO-HNS guideline states that it makes 
no recommendations on surgical therapy (2), and the 
otoneurology consensus of the Spanish Society of 
Otorhinolaryngology (SEORL) notes that the Bárány 
Society has not done so either (7).

This review does not seek to establish which 
strategy is superior, but to answer the question 
that precedes it: on what basis a patient is declared 
refractory, what proportion of that refractoriness 
withstands objective verification, and what should be 
required before indicating an irreversible procedure 
on the inner ear.

Methods
Search strategy. PubMed/MEDLINE, Scopus, 

Web of Science, and SciELO were searched. The 
strategy combined MeSH descriptors and their free-
text equivalents, organized in three blocks joined by 
the AND operator, with the synonyms within each 
block joined by OR. The descriptors used were, 
for the population, "Benign Paroxysmal Positional 
Vertigo"[MeSH] OR "Semicircular Canals"[MeSH]; 
for the clinical course, "Recurrence"[MeSH] OR 
"Treatment Failure"[MeSH]; and for the intervention, 
"Patient Positioning"[MeSH] OR "Vestibular Function 
Tests"[MeSH] OR "Electronystagmography"[MeSH] 
OR "Otologic Surgical Procedures"[MeSH]. The 
search for guidelines was further restricted with the 
publication types "Practice Guideline"[Publication 
Type] and "Guideline"[Publication Type].

The same concepts were additionally searched 
as free text in title and abstract (the Tiab field in 
PubMed, TITLE-ABS in Scopus, and TS in Web of 
Science), in order to also retrieve records not yet 
indexed, and with their Spanish and Portuguese 
equivalents in SciELO. Free-text terms included, 
for the population, "BPPV", "positional vertigo", 
"canalolithiasis", and "cupulolithiasis"; for the 
clinical course, "recurrence", "relapse", "refractory", 
"intractable", "persistent", and "residual dizziness"; 
for the conservative intervention, "canalith 
repositioning", "Epley", "Semont", "Lempert", 
"Gufoni", "Yacovino", and "Brandt-Daroff"; for 
instrumented diagnosis, "videonystagmography", 
"videooculography", "VNG", "video Frenzel", 
"mechanical rotational chair", "Epley Omniax", 
and "TRV chair"; and for the surgical intervention, 
"semicircular canal occlusion", "canal plugging", 
"canal partitioning", "singular neurectomy", and 
"transmastoid". The free-text component was 
particularly useful for retrieving surgical literature 
and studies not fully indexed in MEDLINE.

No start-date restriction was applied and 
studies published in English, Spanish, and 
Portuguese were included. The search covered 
records available up to 30 June 2026. The 
complete search strategy by database is provided 
as supplementary material.

Literature selection. The selection of the works 
discussed was deliberate and non-exhaustive. 
The retrieved articles were reviewed by the 
authors to identify those that best addressed 
the objectives of this review. Priority was given 
to current clinical practice guidelines, systematic 
reviews, and randomized controlled trials for the 
conservative arm, in order to support efficacy 
statements with the designs at lower risk of bias; 
and to the surgical series on semicircular canal 
occlusion in this indication identified through 
the search strategy, published since the original 
description of 1990. Works on canal occlusion 
for Ménière's disease or for superior semicircular 
canal dehiscence were excluded, since they 
share the technique but not the population or the 
therapeutic objective. For each surgical series we 
recorded the declared indication criterion, sample 
size, canal operated, technique, reported efficacy, 
complications, and follow-up; Tables I and II were 
built on that basis.

The bibliography deliberately combines recent 
and foundational literature. For the conservative 
arm, priority was given to guidelines, meta-
analyses, and trials from recent years. For the 
surgical arm no age limit was applied, a criterion 
adopted because excluding the earlier literature 
would have left the very object of the comparison 
without documentary basis.
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Results

A threshold each center sets on its own

The first difficulty is not therapeutic but 
nosological. Among the surgical series reviewed, 
the declared threshold for considering a patient 
refractory ranges from two failed maneuvers to 
twelve months of symptom persistence (Table I). Zhu 
et al. selected patients refractory to head-shake and 
barbecue roll maneuvers on at least two occasions 
(8); Ramakrishna et al. required a minimum of two 
repositioning maneuvers per side, although in the 

same text they acknowledge that usual practice is to 
wait a year (9). At the opposite end, Hawthorne and 
el-Naggar offered surgery from symptoms of more 
than one year, a criterion they state verbatim as their 
own definition of intractability (10), and Beyea et al. 
establish that occlusion would be considered only 
after one year of non-surgical management (11).

None of the reviewed studies justifies its threshold 
by reference to another work or to a guideline. The 
disagreement is not recent either: Hawthorne and el-
Naggar recorded in 1994 that another group operated 
on its patients with durations of between three and 
eleven months, below their own criterion (10).

Review article: Otolaryngology

These differences hinder direct comparison 
between series. The interval separating the 
thresholds is not clinically neutral either, because 
spontaneous recovery occurs within it: the AAO-
HNS guideline places it between 27 % and 50 % 
(2), and a systematic review of the surgical series 
estimates it at approximately 25 % at one month and 
up to 50 % at six months (14). A patient declared 
refractory after two maneuvers might have shown 
spontaneous resolution under a longer criterion.

The real ceiling of conservative treatment

The efficacy of maneuvers in the first line is 
not in dispute. A randomized sham-controlled trial 
obtained long-term success of 91 % (95 % CI 71-99) 
versus 46 % in the control group (95 % CI 24-68), 
with a relative risk of 2.0 (15). The choice between 
the two main maneuvers does not explain the 
failures either: a network meta-analysis found them 
equivalent in recovery and recurrence (16), while a 

Table I. Declared criterion for considering a patient refractory and indicating surgery

Source: Prepared by the authors from references (4, 5, 6, 8-13).
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more recent one placed the Epley maneuver ahead 
by a small margin (RR 1.04) (17), and a randomized 
trial found that the Semont-plus variant resolved the 
condition sooner (2.0 versus 3.3 days; P = 0.01) 
with no differences after a single maneuver (68.4 % 
versus 62.9 %; P = 0.42) (18).

The decisive figure appears when the same 
treatment is applied to someone who has already 
failed. Oh et al. compared repeating the Epley 
maneuver versus switching to the Semont maneuver 
in refractory patients: efficacy did not differ between 
groups, but it was 38.6 % and 27.0 % respectively 
(P = 0.14) (19). Against the 80 % of patients 
asymptomatic at 24 hours obtained by a class I 
trial in the first line (19), the same maneuver yields 
between a quarter and a third in the patient who has 
already received it without success.

That ceiling has identifiable mechanisms. 
Treatment itself generates part of the failure: 
Anagnostou et al. documented conversion from 
the posterior to the horizontal canal in 4 of 51 
patients treated with Epley (7.8 %), versus none 
of the 51 treated with Semont (20). In multicanal 
vertigo, symptom persistence attributable to canal 
conversion affected 16 of 104 patients (15.38 %) 
(21). And performance depends on conditions 
that are rarely documented: rates of up to 95 % 
are expressly stated for the correctly performed 
maneuver (18), and among the determinants of the 
outcome are immediate repetition after failure and 
clinician experience, distinguishing a referral center 
from a primary care service (20).

What objective recording reclassifies

Three convergent findings indicate that a 
substantial part of the 12.5 % refractoriness does 
not correspond to resistant disease.

The first concerns diagnosis. In a series of 
instrumented screening with a mechanical chair 
covering 504 cases referred for suspected positional 
vertigo, 501 completed the procedure and only 169 
were positive, 33.7 % (22). Two out of three patients 
thus labeled did not have the disease. Consistently, 
the accuracy of questionnaire-based diagnosis 
approaches 75 % (23).

The second concerns verification of treatment. 
Venkatramanan et al. recorded 28 patients with 
videonystagmography after the maneuver: 25 showed 
no nystagmus, but 4 had persistent nystagmus and 
required repetition. The authors note that without 
that recording those patients would have left the 
consultation with incomplete treatment and a risk of 
relapse (24). That is 4 of 28, 14.3 %. Along the same 
lines, videonystagmography contributed to 75 % of 

diagnoses in a series of balance disorders (25).

The third concerns the prognosis of the 
already identified refractory patient. When the 
patient referred as refractory from primary care is 
treated with an automated chair combined with 
videonystagmography, the success rate reaches 96.9 
%, with a mean of 1.42 sessions (26). A meta-analysis 
of twelve studies and 1,385 patients places the 
pooled efficacy of repositioning chairs at 71.5 % after 
one session and 91.4 % cumulatively, with residual 
dizziness in 16.1 % and recurrence in 16 % (27).

The chair, however, is not superior to hands when 
applied to an unselected population: a randomized 
trial in 74 patients referred from primary care 
obtained 61.1 % success with the chair versus 
63.2 % manually (P = 0.856), with no differences 
in number of treatments or perceived disability 
(28). Its demonstrated advantage is speed: chair-
assisted multiple repositioning outperformed single 
repositioning on days 1 and 4 (85.2 % versus 55.7 
%; P < 0.001), a difference that disappeared by day 
7 (93.3 % versus 94.8 %) (29).

The limit of the instrumented strategy appears 
in the extreme refractory patient. Skelmose et al. 
treated 14 patients with a chair adjusted to their 
individually measured canal angles by computed 
tomography and only 3 achieved subjective and 
objective remission, with 6 of 14 achieving one or 
the other; the same work found that the angles of 
the vertical canals differed significantly from the 
assumed standard values (3). That subgroup also 
has a structural correlate: among 13 patients with 
intractable positional vertigo studied with magnetic 
resonance imaging, 11 (84.6 %) had abnormal-
appearing canals, versus 2 of 14 healthy controls 
(14.3 %) (30).

The three situations described, together with the 
mechanisms of treatment failure documented in the 
previous section, are summarized in Figure 1.

Canal occlusion: a declared efficacy without 
equivalent verification

The body of surgical evidence identified is also 
dated: the initial description of the procedure 
dates from 1990 (4), and the series with the largest 
number of patients and the longest observation 
were published before 2015 (6, 11). With that 
caveat, the reviewed series agree on a maximum 
figure (Table II).

Recurrent and refractory benign paroxysmal positional vertigo: from the unverified maneuver 
to the surgical indication
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Figure 1. Mechanisms by which benign paroxysmal positional vertigo is declared refractory.
Source: Prepared by the authors from references (22, 24, 26, 30).

Table II. Series of semicircular canal occlusion in benign paroxysmal positional vertigo
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The systematic review by Maas et al. concludes 
that posterior canal occlusion produced complete 
resolution in 100 % of patients across all included 
studies (14). The authors themselves, however, warn 
that this result must be interpreted with caution 
because only 3 of the 8 studies included Dix-Hallpike 
results before and after surgery (14). In five of the 
eight works supporting that 100 %, resolution was 
not verified with the diagnostic test in a comparable 
way.

Two additional elements erode the figure. Luryi et 
al., in the only series expressly designed to study 
failures, obtained resolution in the operated ear in 
25 of 26 patients (96.2 %) and in both ears in 23 of 
26 (88.5 %) (31). And Corvera Behar and García de la 
Cruz, when aggregating patients from all published 
series, describe that 100 % as hard to believe, and 
place singular neurectomy, the competing technique, 
between 79 % and 94 % (32).

There is also a mechanical reason to expect 
high figures. If the procedure fixes the cupula and 
abolishes the receptivity of the operated canal (4, 
5), and the success criterion is a negative positional 

test that interrogates precisely that canal, the result 
could be partly explained by the surgical act itself. 
This does not invalidate the benefit for the patient, 
who ceases to suffer positional vertigo from that 
canal, but it does prevent equating that 100 % 
with the 98 % that the same sources attribute to 
maneuvers after three sessions (12, 32), measured 
on an anatomically intact canal.

The price is quantified and is asymmetric with 
respect to the measurement of benefit. Across 
190 patients with postoperative audiometry, 15 
(8 %) suffered permanent sensorineural hearing 
loss attributable to surgery, 9 (5 %) persistent mild 
conductive hearing loss, and 2 (1 %) total hearing 
loss; among the 68 patients assessed for vestibular 
function, 9 (13 %) had complete vestibular loss (14). 
The contrast between the two denominators is itself 
informative: two out of three operated patients were 
never assessed for the vestibular outcome. Ahmed 
et al. summarize their twenty-year experience by 
noting that five out of six patients will have no hearing 
problem and nine out of ten will have no balance 
problem (6), and add that ten patients suffered caloric 

Source: Prepared by the authors from references (4, 6, 8-11, 13, 14, 31, 32).
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impairment and that positional vertigo subsequently 
appeared in the contralateral posterior canal in eight 
(6). The incidence of hearing loss also depends on 
operator experience, with figures ranging from 3.7 

% in a series of 252 procedures to 41 % in another 
of 12 (12). This contrast between what is measured 
systematically and what is measured in a minority is 
depicted in Figure 2.

Figure 2. Asymmetry between benefit and harm measurement in the surgical arm.
Source: Prepared by the authors from references (14).

Intermediate steps and a prior confusion

Before considering surgery it is worth separating 
persistent vertigo from residual dizziness, a distinct 
entity in which nystagmus has resolved but the 
patient remains symptomatic, and which affects 
between 31 % and 61 % of successfully treated 
patients (33); in one series, 30 of 49 patients (61 %), 
with prior symptom duration as the only associated 
factor (34). Repositioning again or operating does 
not modify that condition.

Between the maneuver and the operating room 
there are also intermediate options with weak 
evidence. Betahistine for residual dizziness has four 
randomized trials and about 418 participants, with 
results split between two studies showing benefit 
and two finding no differences, with no meta-analysis 
possible because of heterogeneity and with relevant 
risk of bias in three of the four (33). Intratympanic 
corticosteroid has been tested in very small series, 
with resolution in 3 of 4 patients after two to five 
injections (35). None of the surgical series reviewed 
documents having exhausted these steps before 
indicating occlusion.

Discussion
Direct comparison between the two strategies 

is difficult to address with the available designs. 
Surgery is performed in a very small fraction 
of patients seen at tertiary centers: 53 of 5,364 
over twenty years in one specialized unit (6) and 
2 of 136 over four years in another (13), around 
1 % in both cases. A comparative trial on such a 
proportion would require prolonged multicenter 
recruitment.

The reviewed studies do show that the two arms 
occupy different levels of the evidence hierarchy. 
The conservative arm rests on clinical practice 
guidelines, systematic reviews, and randomized 
sham-controlled trials that discount natural history 
(2, 15, 18). The surgical arm rests on retrospective 
series and isolated cases, without control groups, in 
which most studies did not apply the diagnostic test 
before and after (14); none of the designs supporting 
it reaches the level of a randomized trial. Added to 
this difference in design is another in measurement 
within the surgical arm itself: 190 postoperative 
audiograms versus 68 vestibular assessments (14). 
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Figure 3. Proposed verification sequence before considering surgical indication.
Source: Prepared by the authors from references (14, 22, 24, 26).

The outcome favoring the procedure was measured 
systematically; the one that questions it, in a minority 
of those operated on.

The focus then shifts from what to when, and 
there a normative vacuum is found. The AAO-
HNS guideline expressly states that it makes no 
recommendations on surgical therapy, and the 
SEORL consensus notes that the Bárány Society 
has not published a document on treatment (2, 7). 
Lacking that reference, each group sets its own 
threshold, between two maneuvers and twelve 
months (Table I). The interval is not innocuous, 
since between 25 % and 50 % of cases resolve 
spontaneously within it (2, 14).

The diagnostic and therapeutic findings allow a 
sequence with verifiable content to be proposed 

before that decision. If two out of three patients 
referred for suspected disease do not have 
it (22), the first requirement is instrumented 
confirmation of nystagmus, not clinical impression 
or questionnaire, whose accuracy is around 75 
% (23). If one in seven treated patients retains 
nystagmus when the result is recorded (24), the 
second requirement is to objectively document 
the response to each maneuver rather than to 
count maneuvers administered. If 96.9 % of 
refractory patients referred from primary care 
resolve with a chair and videonystagmography in a 
mean of 1.42 sessions (26), the third requirement 
is that the patient has been treated in a setting with 
that capability before being considered resistant. 
Figure 3 sets out that sequence.

After those three filters a group remains whose 
resistance appears to be real, and its features are 
beginning to emerge. It is the group in which an 
individually angle-adjusted chair resolved 3 of 
14 cases (3) and in which magnetic resonance 
imaging found inner ear abnormalities in 84.6 
%, versus 14.3 % of healthy controls (30). This 
imaging test does not appear in the algorithms 
consulted and is not required by the surgical series 
reviewed, which in light of these data seems a 
relevant omission.

These findings suggest building the numerator 
and denominator of the surgical decision 
differently. Counting failed maneuvers or elapsed 
months measures the failure of a process whose 
correct execution was not verified. Confirming 
that the disease was present, that the maneuver 
corrected the nystagmus, and that treatment 
was delivered with adequate means would give 
refractoriness a more precise clinical content, 
and would probably reduce its size relative to the 
commonly cited 12.5 % (3).
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Conclusion
The surgical indication in refractory benign 

paroxysmal positional vertigo should rest on 
objective verification that the disease was present 
and that treatment was correctly performed, and 
not on the count of failed maneuvers or elapsed 
months, which is the criterion used by the series 
reviewed without an identifiable normative basis.

Limitations
The scope of this review is bounded by the 

selection criterion described: the works discussed 
do not represent the entire published literature 
on refractory positional vertigo, but the subset 
of greatest methodological soundness together 
with the complete series of surgical publications. 
No formal risk-of-bias assessment of each study 
or quantitative synthesis was performed, so the 
figures cited correspond to the estimates of the 
original studies and not to pooled estimators. Some 
of the included articles were available only as 
abstracts, and statements derived from them were 
restricted to what those abstracts literally support. 
The surgical arm consists of retrospective series 
and isolated cases without comparison groups, 
and several of its publications predate current 
reporting standards, which reduces confidence in 
the magnitude of their estimates though not in the 
direction of their findings. Refractoriness figures 
come from populations defined by heterogeneous 
criteria, a limitation that is simultaneously one of 
the findings of this review. Finally, having identified 
no direct comparative studies between the two 
strategies means that any inference about their 
relative performance rests on the juxtaposition of 
non-equivalent designs.
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