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ABSTRACT

Canalith Repositioning and Semont Liberatory Maneuvers have
been shown to be highly efficacious in the successful treatment of Benign
Paroxysmal Positional Vertigo (BPPV). The differentiation of canal-
alithiasis, cupulolithiasis, and correct identification of canal involvement,
particularly through the use of Video-oculography, have enhanced treat-
ment decisions and outcomes.

Since 1994, approximately 700 BPPV patients have been treated
at the authors’ clinical facility. An anecdotal study of 376 of these patients
followed over a 7-year period is presented. The patients in the historical
study all presented with BPPV- PC and were treated with modified
Canalith Repositioning Maneuver and Semont Liberatory Maneuver
treatment procedures. The review indicated no significant differences in
treatment outcomes between the two procedures. Seventy-nine percent of
the patients required only one treatment, while 17% required two treat-
ments, 3.5% required three treatments, and 0.05% required four treat-
ments. The average number of treatments was 1.3. The SLM did show a
reduced recurrence rate compared to the CRP method.

KEYWORDS: Benign Paroxysmal Positional Vertigo (BPPV),
canalalithiasis, cupulolithiasis, otolith

Learning Outcomes: As a result of this activity, the reader will: (1} have a historical perspective of the devel-
opment of the diagnosis and treatment of BPPV; (2) have a review of the literature of BPPV treatment method-
ologies; and (3} be able to determine and perform appropriate BPPV treatment methods.
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Benign paroxysmal positional vertigo
(BPPV) is the most common form of vertigo!
and is among the most easily treated without
the need for surgery or medication.2 The past
14 years has provided clinicians a wealth of re-
search, retrospective studies, identification of
BPPV variants and new treatment techniques
to consider and practice. This article will pre-
sent a review of, as well as the author’s experi-
ence with, the treatment efficacy for posterior
canal BPPV with both the Semont Liberatory
and Canalith Repositioning Maneuvers in treat-
ing 376 patients over an 8-year period. A his-
torical perspective will precede a comprehensive
discussion of clinical protocols, and a review
and discussion of the anecdotal findings.

DESCRIPTION AND
PATHOPHYSIOLOGY

It has been 80 years since Barany? first described
the abnormal condition eliciting rotatory-
torsional nystagmus and vertigo with change in
head position, a condition we now know as
BPPV. It would be 30 years before Dix and
Hallpike would name it Benign Paroxysmal Po-
sitional Vertigo (BPPV) in 1952.4 Their work
contributed to our understanding of the posi-
tioning maneuver to elicit the response and the
cardinal manifestations. It did not explain its un-
derlying pathophysiology. There was much con-
troversy as to the cause of the condition until
Schuknecht’s classic cupulolithiasis explanation
was published in 1969.5 Prior to that time, many
thought that the rotatory-torsional nystagmus
and transient intense vertigo was too compli-
cated to be attributable to anything but a central
nervous system disorder.®

Schuknecht’s histological and temporal
bone studies demonstrated that the otoconia
from the utricle migrated into the posterior
semicircular canal (PSCC) and embedded onto
the cupula. The weighted cupula, when moved
from the vertical to the horizontal plane, which
occurs when the head is tilted back, would
cause the posterior canal to inadvertently be-
come a gravity sensor. Although Schuknecht’s
work advanced the theory of the biomechani-
cal aspects of BPPV, it did not completely ex-

plain all aspects of the condition. Ten years
later, the term canalithiasis was coined by
Parnes and McClure.” While attempting to
blockade the ampullae of the PSCC, they ob-
served the presence of free-floating otoconia
within the long process of the PSCC. The bio-
mechanics of this form of BPPV readily ex-
plains the fatigability aspect of the response, as
had previously been postulated by Hall et al.8
It is now accepted that while BPPV may man-
ifest itself in a variety of variants and/or com-
binations, canalithiasis is the most prevalent

form of BPPV.?

THERAPEUTICTREATMENT
METHODS

A physical therapeutic maneuver to specifically
ameliorate BPPV was first proposed by Brandt
and Daroff in 1980.1¢ Their repetitive side-
lying maneuver, although less than completely
efficacious, did have some degree of success in
reducing or eliminating the BPPV response in
some patients. The self-induced vertigo, and
uncomfortable and unnatural positions of the
patient, limits its efficacy. Various techniques
and successes in the treatment of BPPV have
been put forth, beginning with the Liberatory
maneuver by Semont, Freyss and Vitte!! in
1988, and followed by the Canalith Reposi-
tioning by Epley.l?2 The reported success in
1993 of Herdman et al'3 using the single treat-
ment technique began a litany of reports of
successful treatment options by more than a
score of researchers. Table 111-2427.29.39.44
provides a review of these studies.

Most clinicians who perform Reposition-
ing and Liberatory Maneuvers have modified
many of the protocols into a hybrid that has
produced successful outcomes for them in their
own clinics. It appears that regardless of what
methodology is used, if the differential diagno-
sis of canalithiasis from cupulolithiasis is made,
and appropriate canal involvement has been ob-
tained, there is high treatment efficacy.1+-24

Treatment of BPPV by either Liberatory
or Canalith Repositioning Maneuver is widely
recognized as the most efficacious, noninvasive
and cost effective way to manage the condi-



Table 1 Studies of Posterior Canal Benign Paroxysmal Positional Vertigo Treatment Methods and Efficacy

Study N Year Procedure Results
Norre and 51- 1988 Other Vestibular habituation training produces good results, when Benign Paroxysmal Positional
Beckers4s Vertigo is diagnosed correctly.
Semont et al” 71 1988 Semont Liberatory Semont Liberatory Maneuver is an effective form of treatment showing a low
recurrence rate.
Epley? 30 1992 Canalith Repositioning Canalith Repositioning Maneuver, as described by Epley, is the most effective form of
Maneuver treatment.
Troost & Patton46 N/A 1992 Other There is an excellent chance that exercise therapy will be curative with patients having Benign
Paroxysmal Positional Vertigo.
Herdman et al®3 60 1993 Semont Liberatory and Both the Semont and Epley maneuvers are effective treatments for Benign Paroxysmal
Canalith Repositioning Positional Vertigo.
Maneuvers
Steenerson 40 1996 Canalith Repositioning Canalith Repositioning Maneuver is as effective as vestibular habituation training and
and Cronint4 requires less patient time for treatment.
Coppo et al®s 165 1996 Semont Liberatory Over 80% of patients were successfully treated after 1 to 3 sessions.
Maneuver
Herdman & Tusa?? 85 1996 Canalith Repositioning Canalith Repositioning Maneuver can cause debris to move into the anterior or horizontal
Maneuver canal.
Lempert et al'6 15 1997 Other 360° rotation of the posterior/semicircular canal proved to be an effective treatment.
Cohen and Jerabek!? 87 1999 Both Found that augmented head rotations are unnecessary and the modified Epley and Semont
maneuvers are equally effective in the treatment of benign paroxysmatl positional vertigo.
Gali et al® 16 1999 Semont Liberatory The findings showed a statistically significant change in subjective visual vertical post Hallpike

Maneuver

and Semont maneuvers.
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Table 1 (Continued)

Study N Year Procedure Results

Wolf et al'® 107 1999 Canalith Repositioning The modified Epley maneuver is an excelient treatment for benign
Maneuver paroxysmal positional vertigo.

Blatt et al47 33 2000 Canalith Repositioning Treatment with Canalith Repositioning Maneuver appears to improve
Maneuver balance, but not in all patients.

Dornhoffer and Colvin20 52 2000 Canalith Repositioning Canalith Repositioning Maneuver was effective in 99% of patients.
Maneuver Any recurrence is thought to correlate to etiology.

Gross et al*8 9 2000  Canalith Repositioning Meniere's disease may predispose patients to intractable benign paroxysmal positional
Maneuver vertigo.

Macias et al?! 259 2000  Canalith Repositioning Patients with benign paroxysmal positional vertigo not located in a single posterior
Maneuver semicircular canal are more likely to need multiple Canalith Repositioning procedures.

Nuti et al33 56 2000  Semont Liberatory Restrictions following Semont Liberatory Maneuver are not necessary when treating benign
Maneuver paroxysmal positional vertigo.

Nunez et al2? 168 2000  Canalith Repositioning Canalith Repositioning Maneuver is an effective treatment for benign paroxysmal positiona!
Maneuver vertigo with only 1 or 2 sessions; however, there is a 15% recurrence of benign paroxysmal

positional vertigo symptoms per year after treatment.

O'Reilly et al?3 72 2000  Canalith Repositioning Benign paroxysmal positioning vertigo is effective in relieving the vertigo associated with
Maneuver benign paroxysmati positional vertigo.

Tirelli et al24 18 2000 Canalith Repositioning Success rates were significantly higher with the Modified Repositioning Maneuver.
Maneuver

Sargent et al3? 168 2001 Canalith Repositioning Mastoid oscillation does not significantly improve the efficacy of the Canalith

Maneuver and other

Repositioning Maneuver.
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tion.? The high incidence of BPPV among the
elderly persons has been documented. An inci-
dence rate as great as 50% in persons over the
age of 70, and the associated morbidity with
undiagnosed and untreated BPPV has been es-
tablished.?> Gans and Crandell?¢ have reported
significant improvement in the subjective
report (SF-36)” of BPPV patients post-
treatment in quality of life, general heaith,
mental health, and vitality.

TECHNICAL ADVANCES

Recent advances in technology, specifically in-
frared video-oculography, have provided clini-
cians with the capability to record and review
eye movements associated with BPPV. This
has allowed better differentiation of the in-
volved canal(s). Approximately 90 to 95% of
BPPV will affect the PSCC and, to a lesser de-
gree, the HSCC.22 The predominant occur-
rence of HC-BPPV is usually secondary to the
treatment of PC-BPPV with migration due to
the repositioning itself. The occurrence of AC-
BPPV rarely is seen or reported. Its existence
may be questionable in view of the anatomical
position of the anterior canal. When it
does occur, it may appear as a cupulolithiasis
variant.

The use of this new technology gives the
clinician the opportunity of repeated viewing
of the associated eye movement. The otherwise
brief and transitory nature of the clinician’s ob-
servation of the nystagmus in real time may be
insufficient or inaccurate for a differential di-
agnosis. Figure 1 is a screen display of a com-
puterized videonystagmography (VNG) sys-
tem. A differential diagnostic clinical pathway
is presented in Figure 2 for canalalithiasis vs.
cupulolithiasis.

TREATMENT OF CANALITHIASIS

Canalithiasis may be treated using either the
Canalith Repositioning Maneuver (Appendix
A), or the Semont Liberatory Maneuver (Ap-
pendix B). The decision of which method to
follow becomes a matter of comfort or choice

for the clinician. The patient’s physical charac-
teristics or capabilities need to be taken into
consideration. The Liberatory Maneuver re-
quires the movement of the patient en masse
and may be inappropriate for those patients
who have undergone a hip replacement within
90 days of the treatment. The Canalith Reposi-
tioning Maneuver tends to be more comfortable
for patients, as it only requires them to move
their head and roll onto their side. Physical lim-
itations, whether they are orthopedic, neuro-
muscular, or due to obesity, may make one tech-
nique easier and more comfortable for both
patient and clinician than the other. The success
rate of either procedure has been reported to be
greater than 90% by most investigators.

TREATMENT OF CUPULOLITHIASIS

According to Schuknechts™® theory of cupu-
lolithiasis, the debris adhers to the cupula
rather than free floating in the long process of
the posterior canal. This theory, according to
the Semont’s Liberatory Maneuver, recognizes
that the debris cannot merely be repositioned
by rotation of the head but some basic princi-
pals of physics must be used to dislodge the de-
bris from the cupula so that it can then be re-
leased and allowed to return to the utricle and
dissolve. The differentiating factor and the di-
agnosis are based on whether the symptoms
will abate with repetition of a provoking ma-
neuver. For patients with acute symptoms, in-
cluding nausea and emesis, repetition of three
and four modified Hallpike Maneuvers as part
of the differential diagnostic process may be
difficult.

USE OF VIBRATION

The original work of Epley,!1? as well as Li,?
recommends the use of vibration to maximize
treatment outcome. However, a review of the
literature suggests that most researchers and
clinicians have not found the vibrator to be
a critical component in the treatment of
BPPV.13-24 There are other options that range
from bone conduction oscillators, tuning forks,



[

=

3 10/23/00 : Full testbem
Jin Rendom saccades §i
AL Srmnath Puisiit

1t orx

s Gaze w Vision

30 [a22 wo Vision

B High tisg. it

= DinHelpke

a3» Postional w vision

s3* Positional v visios

A Caloric

2D SR 10 43
102.17:18.03
229%s 3567 s

P gl

Horizontal Eye P n [}

T Heizantal SPV [7e]

ks gyeon

{452 VOG - Video Ooul..

Figure 1 Videoculography technology allows visualization and video recording of eye movement in addition to the computer graphics.

2002 T HIFWNN ‘€Z IWNTOA/DNIYVIH NI SHYNINIS Y EL



TREATMENT EFFICACY OF BPPV/GANS, GANS 135

—b

test o ithe dght

History ef
Positinnsl Vertigu

or sidelying tast

Right tarsiotutt
BystagRs

-

VA e
REC canalithiagi

S

— 2
sorgisbenty  YES RPC cupuiplithinss

LB eonatithiasin

SR
LPC coppiofithiag,

Lt torstisad
YIS

Figure 2 A clinical pathway for the differential diagnosis of ear(s) involved and the differentiation of canalithia-

sis and cupulolithiasis for PC-BPPV.

or tapping of the mastoid process during the
treatment procedure to facilitate movement of
the debris. Our experience indicates that in pa-
tients requiring more than the average number
of treatments, tapping the mastoid process has
been somewhat successful in clearing the de-
bris. A horizontal canal migration during, or
subsequent to a Canalith Repositioning Ma-
neuver, however, has occurred in greater num-
bers in those patients who have received the

tapping.3!

POSTTREATMENT
RECOMMENDATIONS

There are a wide variety of reported activity
limitations for the patient from 24 to 48 hours
following treatment. Many reports have asked
that the patient not lie supine or tip their head
for 48 hours following treatment. This is often
assisted by wearing a soft cervical collar. Then,
for several nights or up to a week following
treatment, the patient is asked to refrain from
lying on the treated or affected side while
sleeping.

A modified prohibition of having the pa-
tient avoid tipping the head or lying supine for
over 24 hours has proven to be sufficient in our
clinic (Appendix C). This is supported by the
work of Zucca,32 who reported that otolith de-
bris in the vestibular system of frogs would dis-
solve within the calcium~poor endolymph well

within the 24-hour period. Recent reports have
suggested that it may not be necessary for any
prohibition of head movement or activity.

COMPLICATIONS OF TREATMENT

Clinicians participating in the treatment and
management of BPPV patients should recog-
nize that several complications, although not
common, could occur and when they do, they
must be dealt with quickly and efficiently.

HORIZONTAL CANAL MIGRATION

Migration of the otolith debris into the hori-
zontal canal has been reported in the litera-
ture.3** For audiologists performing ENG
without the benefit of video-oculographic re-
cordings, this phenomenon may be the expla-
nation for a direction changing nystagmus seen
in positional ENG sub tests.

The debris may migrate into the horizon-
tal canal following Canalith Repositioning or
during movements through the positioning.
The patient will present with a burst of linear
horizontal nystagmus with its fast phase beat-
ing geotropically towards the undermost in-
volved horizontal canal. If the patient’s head is
turned onto the opposite or unaffected ear,
there is a linear horizontal ageotropic nystag-
mus beating away from the normal undermost
ear towards the affected ear. Patients may then



136 SEMINARS IN HEARING/VOLUME 23, NUMBER 2 2002

be treated with either the Appiani Liberatory,
or a 360" barbeque roll maneuver. Appiani et
al’* described a simplified method of treatment
for the horizontal canal BPPV migration. The
treatment requires a side lying liberatory-
lateral type movement followed by a down-
ward head turn while the patient is in the lat-
eral body position. This method is more
comfortable and easily performed by heavier or
older patients.

The barbeque roll technique requires the
patient to roll in 90° quadrants until the debris
is cleared. Both methods of treating the hori-
zontal canal begin with the initial treatment
position away from the affected ear. This dif-
fers from Canalith Repositioning and Semont
Liberatory Maneuvers that initiate towards the

affected ear.

CANALITH JAM

A rare but often frightening occurrence is a
canalith jam.* This occurs when the otolith
debris is unable to clear the common crus as
the debris falls downward from the posterior
canal into the utricle when the patient returns
to a seated position following the final stage of
the Canalith Repositioning Maneuver or Se-
mont Liberatory Maneuver. The patient will
become symptomatic and the response will not
be transient and it will not fatigue the patient.
The sensation of falling or rapidly tumbling in
a Tumarkin’s-like crisis may be severe. The
method used to clear the jam is to reverse the
Repositioning protocol in the order in which it
was performed.

METHODS AND PATIENTS

A retrospective case review of 376 patients
treated for PC-BPPV at the American Institute
of Balance from May of 1994 to July of 2001
was conducted. To date, nearly 700 patients
have been treated. The selection of the patients
for this study was based on completeness of
records and follow-up contact. All patients were
treated by a single clinician. All patients had
been medically referred for evaluation and treat-

ment of vertigo. Comprehensive cochleoves-
tibular testing included ENG/VNG with air
calorics. The diagnosis of PC-BPPV was made
with the classic criteria of: (1) transient rota-
tory—torsional nystagmus toward the undermost
ear, (2) subjective vertigo that parallels the nys-
tagmus, (3) latency of onset of nystagmus, and
(4) a possible reversal of nystagmus upon re-
turn to sitting position. Patients that were eval-
uated from 1994 to 1997 were confirmed by
direct visual observation. Patients that were
evaluated between 1998 and 2001 were video
recorded with video-oculography (Micro Med-
ical-monocular, SMI monocular video-goggles
or SMI binocular 2D VOG). In instances where
monocular recording was performed, the in-
frared camera was placed to record the ipsilat-
eral eye of the undermost test ear. Figure 2
presents a clinical pathway for differential diag-
nosis of the ear(s) involved, and differentiation
of canalithiasis vs. cupulolithiasis. Preceding
all positioning maneuvers, a vertebral artery-
screening test, as previously recommended by
this author,30 was performed. Positive indicators
on a Vertebral Artery Screening test include: (1)
diplopia, (2) dysarthria, (3) dizziness or near
syncope, (4) nausea, and (5) in rare cases, nys-
tagmus. A positive indicator on the Vertebral
Artery Screening Test is reported to the refer-
ring physician, and the patient is not positioned
with the neck hyperextended.

Modified Dix-Hallpike maneuvers in three
variations were used to elicit the PC-BPPV re-
sponse. The American Institute of Balance
protocol excludes the traditional-classic Dix-
Halipike method due to the potentially nega-
tive biomechanical impact on both clinician
and patient. The positioning techniques are:
(1) modified Dix-Halipike with hyperexten-
sion (head hanging with neck fully supported),
(2) supine (without head hanging, fully sup-
ported) minimal hyperextension and head ro-
tation, and (3) side-lying with minimal hyper-
extension and rotation. The positioning-test
maneuver selection was based on patient com-
fort and on each patient’s individual physiog-
nomy or physical condition. A patient with a
history of a fused vertebra, for example, 1s a
poor candidate for any type of head hanging
maneuver. Likewise, a patient with a recent hip
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replacement (less than 90 days) is a poor side-
lying candidate.

- Patients identified as having HC-BPPV or
AC-BPPV upon initial diagnosis or secondary
to migration post initial treatment were excluded
from the anecdotal review. All patients who were
deemed candidates for treatment had medical
clearance and/or a subsequent referral for treat-
ment. Prior to treatment, patients received writ-
ten materials describing their condition, reprints
and articles detailing the treatment procedure,
post treatment restrictions, possible complica~
tions, and the Institute’s treatment outcomes.
Treatment was never performed on the same day
as the diagnostic evaluation.

TREATMENT METHODS

Patients seen from 1994 to 1998 (N=272) were
treated only with the Semont Liberatory Ma-
neuver (SLM). Patients from 1999 to 2001
(N=195) were treated with the Canalith Repo-
sitioning Maneuver (CRM) as the first treat-
ment of choice. The CRM patients who did
not clear/fatigue on the initial treatment ma-
neuver or those who were still positive for PC-
BPPV on their first follow-up visit were
treated with SEM. Descriptions of both treat-
ment methods are presented in Appendices A
and B for modified Canalith Repositioning
Maneuver and Semont Liberatory Maneuver,
respectively.

POSTTREATMENT RESTRICTIONS
AND FOLLOW-UP

Patients were provided with written instruc-
tions, as presented in Appendix C, restricting
activity. Patients also were advised to return in
approximately one week for a post treatment
follow-up visit. Patients educated in advance
of the importance of the follow-up visit(s) as
part of their treatment were highly compliant.
Their follow-up appointment was made at the
time of their initial treatment and all visits
were confirmed by telephone prior to their ap-
pointment day. A subjective report of treat-
ment benefit by telephone inquiry has not

shown to be a reliable predictor of treatment
efficacy. Patients often are reluctant to aggres-
sively test themselves. While reporting that
they are feeling better and have resumed nor-
mal activities, they may consciously or uncon-
sciously avoid the most provocative head posi-
tions. Concomitant vestibular symptomtology
(i.e., noncompensated high frequency vestibu-
lopathy) or unrelated symptoms (i.e., light-
headedness) secondary to other medical condi-
tions, may contaminate the patient’s subjective
report of treatment benefit.

Confirmation of extinction of the rota-
tory-torsional nystagmus and vertigo was ob-
tained through the repetition of the diagnostic
positioning maneuvers at the time of the pa-
tients’ first follow-up visit. The patients were
placed in at least two provocative positions.
The first position was an appropriately modi-
fied Dix-Hallpike position, and the second
was the side-lying position. Patients also were
roll tested to ensure there had been no migra-
tion into the horizontal canal. A patient was
considered cleared if no recordable nystagmus
was noted through direct observation or video-
oculography recording, and there was no sub-
jective report of vertigo by the patient. If there
was observable or recordable nystagmus and a
subjective report of vertigo, even though sig-
nificantly ameliorated, the patient was consid-
ered to remain positive for PC-BPPV, and re-
treated.

RESULTS

The 376 patients (Table 2) in the anecdotal re-
view were comprised of 110 males (mean age
71 years), and 266 females (mean age 69
years). The patients received a total of 480
treatments. Of these, 195 received CRM, 272

Table 2 Summary of 376 Patients by Gender,
Age, and Involved Ear(s)

Affected Ear
Age Mean
Range Age Right Left Both
Males 32-91 71 63 42 5
Females 28-91 69 148 106 12
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Table 3 Summary of 376 Patients’ Outcomes by Treatment Method and Gender

Treatment % Improved
Canalith Semont Canalith Semont
Repositioning Liberatory Both Repositioning Liberatory Both
Males 56 84 2 979 92.8 75
Females 139 188 1 98.9 96.8 95.9

received SLM, and 13 patients received both
treatments (Table 3). The right ear was af-
fected in 211 patients and the left ear in 148
patients. Both ears were affected in only 17 pa-
tients. There was a 56% predominance of a
right ear involvement. The right ear predomi-
nance was not gender specific, with right ear
involvement occurring in 57% of males, and in
56% of females.

As can be seen in Table 3, the treatment
efficacy was comparable for males and females
receiving both CRM and SLM treatments.
The CRM treatment efficacy was approxi-
mately 98% in males, and 99% in females. SLM
treatment efficacy was approximately 93% for
males, and approximately 97% in females. For
patients receiving both methods of treatment,
there was a difference in the treatment efficacy,
with females showing a positive outcome of ap-
proximately 96% versus males with 75%.

A consideration in the selection of treat-
ment methods is the success rate with a single
treatment. As indicated in Figure 6, 79% of the
patients had ‘a complete resolution following
only one treatment (Table 4). Both males and
females had a success rate of 98% with a single
treatment using Canalith Repositioning ma-
neuver. The Semont Liberatory Maneuver
produced success in a single treatment in 91%
of the males, and in approximately 97% of the
females. Seventeen percent of the patients re-
quired two treatments, while 3.7% required
three treatments. Only one-half of one percent

Table 4 Comparison of Single Treatment
Efficacy by Method and Gender

(0.5%) of the 376 patients required four treat-
ments.

Another consideration of treatment method
selection and follow-up is the recurrence rate.
The data presented in Table 5 illustrate a recur-
rence rate for the Canalith Repositioning Ma-
neuver of approximately 7% for both males and
females. The Semont Liberatory Maneuver pre-
sented with a recurrence rate of only 3.6% and
1.5% for males and females, respectively. A re-
currence was considered to have occurred 30
days following the initial treatment period and
post follow-up period.

DISCUSSION

A review of the literature over the past 14 years
has shown the treatment efficacy of both
Canalith Repositioning and Semont Liberatory
Maneuvers. The patients in our anecdotal re-
view with PC-BPPV demonstrated successful
outcomes using both treatment methods. Sev-
enty-nine percent of the patients were success-
fully cleared of symptoms with a single treat-
ment and 17% required two treatments. These
data compare favorably with Epley’s finding
that 80% of his 30 patients were successfully
cleared with one treatment. Epley’s data further
suggested that 98% were symptom-free by the
end of 3 months. Our data indicated that 96%

Table 5 Comparison of Recurrence Rate by
Treatment Method and Gender

Recurrence Rate (%)

Canalith Semont Canalith Semont

Repositioning Liberatory Repositioning Liberatory Both
Males 98.08 9147 Males 72 36 0.9
Females 98.41 96.78 Females 6.8 1.5 0
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of the patients were successfully cleared follow-
ing just two treatments. Semont et al reported
similar findings with 84% of his patients requir-
ing one treatment and 93% successfully cleared
with two treatments.

Semont’s recurrence rate over an 8-year
period was approximately 4%. Our recurrence
rates ranged between 2 to 4% using a Modified
Semont Liberatory Maneuver, and 7% for
the Canalith Repositioning Maneuver. To our
knowledge, there has not been a longitudinal
study that has reported a recurrence rate over
an 8-year period with Canalith Repositioning
Maneuver. Generally, there was no correlation
between gender and treatment efficacy with
any of the methods. The patient’s mobility and
compliance to the post-treatment restrictions
are probably the two most important predic-
tors of the patient’s success. We did not differ-
entiate the underlying pathophysiology or eti-
ology of the BPPV. For example, would a
patient with BPPV secondary to vestibular
neuritis be less likely clear from a single treat-
ment versus an idiopathic occurrence of BPPV?
The high (79%) success rate of a single treat-
ment, and a 96% success rate with just two
treatments, suggests that it is unlikely that un-
derlying etiology would provide information to
affect treatment of choice.

CONCLUSION

1. CRM and SLM are equally efficacious
methods of treating PC-BPPV.

2. Ninety-six percent of patients will be success-
fully treated with two treatments. Seventy-
nine percent require only a single treatment.

4. The recurrence rate of BPPV is relatively
small (approximately 7%) using CRP, and as
low as 2 to 4% using SLM.

Both CRM and SLM are highly effica-
cious treatment methods for PC-BPPV. Undi-
agnosed and untreated BPPV, particularly in
the older population, is a significant and often
catastrophic health hazard. The cost in dollars
and human suffering in allowing patients to
go untreated have been well documented.

With 96% of patients requiring two or less
treatments, CRM and SLM are highly cost-
effective methods in the treatment of this
often-debilitating condition. Third-party pay-
ers, primary care physicians, and patients
themselves should be aware of this highly effi-
cacious and cost-effective treatment for the
leading cause of dizziness and vertigo.
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ABBREVIATIONS
AC-BPPV  anterior canal benign paroxys-
mal positional vertigo

ASCC anterior semicircular canal

BPPV benign paroxysmal positional
vertigo

CRM Canalith Repositioning Maneu-
ver

HC-BPPV  horizontal canal benign parox-
ysmal positional vertigo

HSCC horizontal semicircular canal

PC-BPPV  posterior canal benign paroxys-
mal positional vertigo

PSCC posterior semicircular canal

SLM Semont Liberatory Maneuver

VNG videonystagmography
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APPENDIX A. DESCRIPTION OF
MODIFIED CANALITH
REPOSITIONING MANEUVER (CRM)

Step 1. The patient is seated on the long axis
of the examination table (we recommend plac-
ing a pillow under the legs to avoid cramping
the hamstrings). The clinician stands at the
head of the table to support the patient’s neck
and back. The patient turns the head foward

the affected ear as he or she lies backwards.
The patient is then placed in the hyper-
extended head hanging position while the clin-
ician, sitting on a properly height-adjusted
stool, provides full support for the patient’s
neck. Following the anticipated latency, there
should be an onset of nystagmus and subjective
vertigo. There must be a provocation in this
initial position. The patient remains in this po-
sition for 3 minutes.

Step 2. The patient is then asked and cued
to rotate the head to the opposite side while
maintaining a hyper-extension with the clin-
ician supporting the neck at all times. Re-.
gardless of whether there is a provocation,
the patient maintains this position for 3 min-
utes.

Step 3. The patient now must roll onto his
or her side (nonaffected ear side). This will
place the patient face down. As in the hyper-
extended, somewhat head-hanging position in
Step 1, the head should be sufficiently off the
table so the chin is extended beyond the edge
of the table. The physics of this position is such
that the head at this point no longer needs to
be supported by the clinician. The position
may cause a strong provocation, so it is impera-
tive to provide sufficient kinesthetic feedback
to the patient. The patient maintains this posi-
tion for 3 minutes.

Step 4. The patient now swings the legs off
the table and transfers to a fully seated, erect
position by using elbow and hands to push
themselves up. The head remains turned and
is brought frontward only when the patient
reachs the seated position. The head is then
cued for a slight downward tilt and then re-
turned to the normal or neutral position. The
clinician must be prepared for the possibility
that the patient may experience a Tumarkin’s
crisis. This is an intense sensation of falling or
being pulled to the ground. The patient is
placed in a soft cervical collar as a reminder to
not move or pitch the head in the vertical
plane.
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APPENDIX B. DESCRIPTION OF
MODIFIED SEMONT LIBERATORY
MANEUVERTREATMENT

Step 1. The patient is seated on the side of
the examination table. The head is turned
away from the affected ear and the side to be
laid on.

Step2. The patient is briskly laid on the side
as they swing the legs up onto the table (similar
movement as one does getting into bed). As the
head has maintained the same position it is
now resting on the table with the nose point-
ing upward at approximately a 45-degree angle.
The patient maintains this position for five
minutes following the cessation of nystagmus.

Note: The patient must be provoked
(onset of nystagmus and vertigo) in the initial
position. The nystagmus should appear follow-
ing a brief latency. A few rare patients will
show latencies as long as 50 seconds. The nys-
tagmus and accompanying vertigo will last for
5 to 20 seconds.

Step 3. The patient is then moved to the op-
posite side through a transfer method whereby
the legs hang from the table. The patient pushes
up using elbow and hands, and is laid in the re-
verse direction on the opposite side. Because the
patient has not moved the position of the head,
the nose now faces down into the table. After
waiting 10 seconds or so for a spontaneous burst
of nystagmus and vertigo. If it does not occur,
the patient is cued to move their head side to
side. The head movement is initiated, whether
there is nystagmus or not. The patient main-
tains this position for 5 minutes.

Step 4. The patient now swings the legs off
the table and uses the elbows and hands to
transfer to the seated-erect beginning position.

At this point, it is critical to maintain a physical
hold of the patient for at least 20 seconds as, on
occasion, patients may have a Tumarkins-like
crisis. There is no way to predict in advance
which patients may experience this intense
sense of falling, dropping, or being pulled to the
earth, The patient is then placed in a soft cervi-
cal collar for the sole purpose of serving as a
friendly reminder to not move or pitch the
head in the vertical plane.

APPENDIX C. POSTTREATMENT
PATIENT INSTRUCTIONS

Reminder on Day of Treatment

1. Keep your head upright. Do not pitch your
head up or down. Try to keep your head ver-
tical, as if trying to balance a book on it.

2. Side-to-side turns are okay.

Sleeping for Tonight Only, and Next Day

1. Do not lay flat. Try to sleep propped-up,
about 30 degrees.

2. You may remove the cervical collar 24 hours
post treatment.

Sleeping for the Next Three Days

1. Avoid sleeping on the side of the treated ear.

2. Please call should you have any questions or
concerns.

3. It is not unusual for you to feel a sensa-
tion of floaty-headedness, and you may be
slightly off-balance for several days follow-

ing treatment.

Patients are provided with a soft cervical collar.
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