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Objectives. The aim of this study was to determine the most effective treatment approach by comparing the impacts of 
various otolith reduction techniques in patients with apogeotropic lateral semicircular canal benign paroxysmal posi-
tional vertigo (LC-BPPV).

Methods. We performed a multicenter randomized prospective study from January to December 2015, involving 72 con-
secutive patients with apogeotropic LC-BPPV. The patients were divided into three treatment groups: therapeutic 
head-shaking (group A), the Gufoni-Appiani maneuver (group B), and the cupulolith repositioning maneuver (CuRM; 
group C). Each group underwent evaluation and treatment up to the fourth week. Treatment success was defined as 
the disappearance of positional vertigo and nystagmus.

Results. This study included 72 patients (49 male and 23 female), with a mean (±standard deviation) age of 55.4±13.5 years. 
The mean duration of vertigo experienced prior to treatment was 3.9±4.4 days. The mean latency and duration of 
nystagmus were 2.7±3.0 seconds and 47.9±15.8 seconds, respectively. The overall treatment frequency was 2.0±0.9. 
The number of treatments differed significantly among the three groups (P<0.05). After 4 weeks, the success rates 
for groups A, B, and C were 90.5%, 92.3%, and 100%, respectively. No significant difference was observed in the 
success rate across treatment methods and periods (P>0.05). However, CuRM was the only method with a 100% 
treatment success rate. 

Conclusion. While no clear difference was observed among the three treatments for LC-BPPV, CuRM was found to be su-
perior to the other approaches in the long term.

Keywords. Lateral Semicircular Canal Benign Paroxysmal Positional Vertigo; Cupulolith Repositioning Maneuver; Gufoni-Appiani Maneuver; 
Therapeutic Head-Shaking 
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is a condition in 
which a specific head position triggers stimulation of the semi-
circular canal. Due to the position of the otolith in the ampulla 
or semicircular canal, this stimulation results in severe vertigo 
and recognizable nystagmus [1]. Reports indicate that 18% of 
patients visiting dizziness clinics have BPPV. The lifetime preva-
lence of this condition is 2.4%, while the 1-year prevalence rate 
is 0.6% [2].

Based on the affected semicircular canal, BPPV can be cate-
gorized into posterior semicircular canal BPPV (PC-BPPV), lat-
eral semicircular canal BPPV (LC-BPPV), and superior semicir-
cular canal BPPV (SC-BPPV). The most common type is PC-
BPPV, accounting for 80%–90% of cases, followed by LC-BP-
PV (10%–20%) and SC-BPPV (approximately 5%) [3]. LC-BP-
PV is characterized by severe rotational vertigo and nystagmus 
that occur when the head or body is turned while lying down; 
these symptoms result from the anatomical orientation of the 
LC [4].

LC-BPPV is diagnosed based on the characteristic nystagmus 
observed during the supine roll test (SRT). In this test, the pa-
tient’s head is turned to the left and right while in the supine 
position. The primary symptoms of BPPV that affect the LC are 
positional vertigo and direction-changing horizontal nystagmus 
[5]. The direction of the nystagmus during the SRT allows for 
the classification of LC-BPPV into two types: geotropic and 
apogeotropic nystagmus. The geotropic nystagmus type (LC-geo) 
accounts for most cases of LC-BPPV. It is associated with the 
presence of otoliths in the posterior arm of the LC and can be 
effectively treated with otolith reduction techniques such as the 

canalith repositioning maneuver or the Gufoni maneuver. In 
contrast, the apogeotropic nystagmus type (LC-apo) of LC-BP-
PV is believed to be caused by the presence of an otolith in the 
anterior arm of the LC or an otolith attached to the cupula (cu-
pulolithiasis) [4]. Cupulolithiasis can be further categorized into 
two subtypes based on whether the otolith is attached to the 
utricular side or the canal side of the cupula. As such, a total of 
three subtypes of LC-apo exist [6-8].

The primary treatment strategy for BPPV involves moving the 
otolith into the utricle space. Since the location of the otolith 
differs across the three types of LC-apo, each necessitates a dis-
tinct method for transferring the otolith to the utricular space. 
(1) If the otolith is situated in the anterior arm of the semicircu-
lar canal, an initial maneuver is required to relocate the otolith 
to the posterior arm, thereby transforming it into the geotropic 
type. Following this, the condition can be treated with a maneu-
ver designed for LC-geo. (2) In cases of cupulolithiasis on the 
canal side, a maneuver is initially required to dislodge the oto-
lith from the cupula. Subsequently, it should be moved to the 
posterior arm for the application of LC-geo therapy. (3) In in-
stances of cupulolithiasis on the utricular side, treatment can be 
administered by dislodging the otolith from the cupula and relo-
cating it into the utricular space. 

Theoretically, as previously mentioned, a treatment specific to 
each subtype should be selected. However, the challenge lies in 
the fact that no diagnostic test has been capable of pinpointing 
the precise location of otoliths within LC-apo. The efficacy of 
treatment for LC-apo is considerably lower than that for LC-geo. 
This discrepancy is primarily attributed to the use of non-specif-
ic treatment methods, which are utilized without knowledge of 
the exact location of the otolith. 

To date, the reported treatment methods for apo-LC-BPPV 
can be categorized into two groups. First, based on the assump-
tion of cupulolithiasis as the etiology, treatments including ther-
apeutic head-shaking (THS) [9], the Gufoni-Appiani maneuver 
[10], forced prolonged position, and vibrator application have 
been suggested [11]. In 2005, Appiani modified the Gufoni ma-
neuver to convert an apogeotropic to a geotropic LC-BPPV [10]. 
A recent study by an Italian group on the treatment of LC-BPPV 
indicated the Gufoni-Appiani maneuver as the most effective 
treatment for the apogeotropic type [12]. These maneuvers are 
primarily aimed to detach the otoliths from the cupula. The sec-
ond group of treatments focuses on separating the otolith, en-

	� The apogeotropic form of lateral semicircular canal benign 
paroxysmal positional vertigo (LC-BPPV) can be attributed to 
the presence of free-floating particles in the anterior arm of 
the LC, particles adhering to the cupula within the canal, or 
particles attached to the cupula within the utricle.

	� No significant difference exists in the treatment success rate 
among the three methods used to treat apogeotropic LC-BPPV.

	� Over the long term, the cupulolith repositioning maneuver 
demonstrates superiority compared to other treatments. 
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abling it to enter the semicircular canal, and returning it to the 
utricle. These techniques include the 360° canalith repositioning 
procedure (CRP) [13], the cupulolith repositioning maneuver 
(CuRM) [14], and the modified Semont maneuver [15].

In this study, we evaluated the treatment efficacy of three meth-
ods: (1) THS; (2) the Gufoni-Appiani method, which falls under 
the first category mentioned above; and (3) CuRM, which falls 
within the second category. Given that CuRM theoretically ac-
complishes both the dropping and repositioning of otolith parti-
cles in a single treatment session, it is reasonable to anticipate 
that the treatment efficacy of CuRM could surpass that of the 
other two maneuvers. The objective of this study was to deter-
mine the most effective treatment method by comparing the im-
pacts of various otolith reduction techniques on patients with 
apogeotropic LC-BPPV.

MATERIALS AND METHODS

Patients 
This study was a multicenter, prospective, randomized controlled 
study in which 17 researchers from 15 institutions from the Oto-
logical Research Interests Group in Korea participated. Between 
January and December 2015, 72 consecutive patients with apo-
geotropic LC-BPPV were recruited. The inclusion criteria were 
as follows: (1) history of vertigo associated with changes in head 
position, (2) horizontal apogeotropic nystagmus detected with 

Frenzel glasses or video goggles in SRT, (3) absence of sponta-
neous nystagmus, (4) vertigo associated with nystagmus, and (5) 
primary BPPV. The exclusion criteria were (1) neurologic diseas-
es related to positional nystagmus or vertigo, (2) other accompa-
nying inner ear disorders, (3) history of head trauma, (4) multi-
canal involvement, and (5) previous treatment with the CRP. 

The study protocol was reviewed and approved by the Institu-
tional Review Boards of each institution of participants and fol-
lowed the tenets of the Declaration of Helsinki. Informed con-
sent was obtained from all the patients (Catholic Medical Cen-
ter, No. XC13EIMI0119O).

Study design
This was a prospective, randomized trial consisting of three treat-
ment groups. Patients who met the inclusion criteria were includ-
ed in the study, and primary treatment was performed according 
to a random assignment table. We divided the treatment groups 
into three groups: THS (group A), the Gufoni-Appiani maneuver 
for apogeotropic nystagmus (group B), and the CuRM (group C). 
Three patients in each group recovered during the course of treat-
ment. There were no subjects with follow-up loss (Fig. 1). After 
each treatment, no specific postural restriction existed, and anti-
histamines, tranquilizers, and antiemetic drugs were not prescribed 
(Fig. 2). We recorded the symptoms, the direction of nystagmus 
(geotropic/apogeotropic), latency, and duration of nystagmus for 
up to 60 seconds at each treatment. The total CRP number and 
treatment duration for successful treatment were also evaluated. 

Fig. 1. Flow diagram illustrating the effects of various otolith reduction techniques in patients with apogeotropic lateral semicircular canal be-
nign paroxysmal positional vertigo. THS, therapeutic head-shaking; CuRM, cupulolith repositioning maneuver.
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Evaluation and successful treatment results
The SRT was performed 20 minutes after treatment. If the nys-
tagmus and rotational vertigo disappear, it is considered a “treat-
ment success.” If the apogeotropic nystagmus persisted, the as-
signed treatment maneuver for each group was performed again, 
and the patient was followed up one week later. In the case of 
nystagmus conversion to the geotropic direction, the Barbecue 
maneuver for geotropic LC-BPPV was performed to group A 
and C. The Gufoni maneuver for geotropic LC-BPPV was per-
formed to group B. After the second treatment, weekly assess-
ment and treatment were performed until last assessment at 4th 
week. Treatment was repeated until positional vertigo and nys-
tagmus was not evoked by SRT. If apogeotropic nystagmus was 
still induced by SRT at 4 weeks, it was determined as treatment 
failure.

Diagnostic procedure
The clinician selects cases in which rotational vertigo is induced 
by head movement, and induced vertigo disappears within  
1–2 min. Spontaneous nystagmus, Dix-Hallpike test, and SRT 
were performed while wearing Frenzel glasses to diagnose BPPV 
and identify the affected semicircular canals. The diagnostic pro-
cedure was performed prior to each treatment session as follows.

Spontaneous nystagmus was first observed. The patient was 
brought from a sitting to a supine position, and the presence or 
absence of lying-down nystagmus (LDN) was observed. If spe-
cific nystagmus is present, the direction of nystagmus is checked 
until it disappears. When the nystagmus disappeared, the patient’s 
head was turned 90° to the right, and vertigo symptoms and 
nystagmus were checked. The clinician recorded the latency, du-
ration, and geotropic/apogeotropic direction of nystagmus. When 
nystagmus disappeared, the head returned to its center. If the 
nystagmus does not disappear after a while, it waits up to 1 min 
and then turns to the center. If nystagmus disappeared with the 
head in the central position, the head was turned 90° to the left 
and examined in the same manner.

The lesion side was diagnosed as follows: when apogeotropic 

nystagmus was present on SRT, the direction of nystagmus with 
LDN was considered to be the affected lesion, and when there 
was no LDN, the direction of weak nystagmus was considered 
to be the affected lesion [16]. If geotropic nystagmus appeared 
in the SRT, the opposite direction of the nystagmus in the LDN 
was on the affected side. If there was no LDN, the side with the 
strongest nystagmus was determined to be the affected side. 

Treatment procedure
Therapeutic head-shaking
To keep the LC parallel to the plane of rotation, the patients lay 
down with their heads bent at 30° [9,17]. The clinician held the 
patient’s head and shook it at an angle of 30° to the left and 
right at a rate of 2 Hz for 15 seconds. Following the procedure, 
the patient lay down for 2 minutes. 

Gufoni-Appiani maneuver  
The patient is seated in the center of the treatment table. Next, 
the patient quickly lays on the side with the affected ear down. 
Maintain this position until the nystagmus disappears. Turn the 
patient’s head 45° upward quickly and hold in this position for 
2 minutes. Slowly return to a sitting position [10,12,18]. 

Cupulolith repositioning maneuver 
In the supine position, the head was quickly turned 90° toward 
the affected side. Place a vibrator (60 Hz) on the posterosuperi-
or part of the affected ear for 30 seconds and maintain this posi-
tion for 2 minutes. Quickly turn the head 90° toward the normal 
side (upright position) and hold for 2 minutes. The head was quick-
ly turned 90° toward the normal side (position of the affected 
ear facing the ceiling), a vibrator (60 Hz) was placed on the pos-
terosuperior part of the affected ear for 30 seconds, and this po-
sition was maintained for 2 minutes. Quickly turn the head 90° 
toward the normal side (prone) and hold this position for 2 min-
utes. Sit slowly with the patient’s head slightly bowed [19,20].

Fig. 2. A schematic representation of the study design. THS, therapeutic head-shaking; CuRM, cupulolith repositioning maneuver; SRT, supine 
roll test.
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Statistical analysis
Chi-square and Kruskal-Wallis tests were used to compare the 
clinical characteristics of the patients allocated to each treat-
ment group and to determine the therapeutic efficacy of the 
three groups. All statistical analyses were performed using SPSS 
ver. 12.0 (SPSS Inc.), and statistical significance was set at 
P<0.05.

RESULTS

Patient characteristics 
This study included a total of 72 patients (49 male and 23 female), 
with a mean (±standard deviation [SD]) age of 55.4±13.5 years. 
The mean duration of vertigo experienced by these patients pri-
or to treatment was 3.9±4.4 days. The right side was more com-
monly affected, with a prevalence ratio of 1.8:1. The latency of 
nystagmus was recorded at 2.7±3.0 seconds, while its duration 
was measured at 47.9±15.8 seconds.

The study groups A, B, and C comprised 22, 26, and 24 pa-
tients, respectively. No significant differences were observed in 
sex, age, affected side, duration of vertigo latency of nystagmus, 
or duration of nystagmus among these groups. The mean (±SD) 
number of repositioning maneuvers required for successful treat-
ment was 2.0±0.9. Group C (mean±SD, 1.7±0.7), required 
significantly fewer treatments than groups A (mean±SD, 2.1±

0.9) and B (mean±SD, 2.3±0.9) (P<0.05) (Table 1).

Treatment success rate 
The cumulative success rate did not significantly vary among the 
three groups for any assessment period. The overall success rate 
was 94.4% after 4 weeks. By treatment group, the success rates 
at the final assessment in week 4 were 90.5% (group A), 92.3% 
(group B), and 100% (group C). No significant difference in the 
success rate was observed among the treatment methods and 
periods (P>0.05). However, CuRM was the only method with a 
100% treatment success rate (Table 2, Fig. 3). All patients in group 
C were successfully treated within 2 weeks, demonstrating rapid 
and superior treatment efficacy. In the head-shaking and Gufoni-
Appiani groups, approximately 10% of patients continued to 

Table 1. Demographic and clinical data of enrolled patients

Variable THS (n=22) Gufoni-Appiani maneuver (n=26) CuRM (n=24) Total (n=72) P-value

Sex (male:female) 14:8 19:7 16:8 49:23 0.771
Age (yr) 54.6±14.7 56.0±13.6 55.5±12.8 55.4±13.5 0.934
Side (R:L) 15:7 17:9 14:10 46:26 0.770
Vertigo duration (day) 4.9±5.3 4.7±4.8 2.3±2.4 3.9±4.4 0.069
Latency of nystagmus (sec) 3.8±3.2 2.8±3.6 1.6±1.5 2.7±3.0 0.052
Duration of nystagmus (sec) 48.9±16.1 46.8±15.6 48.2±16.3 47.9±15.8 0.898
Number of treatments 2.1±0.9 2.3±0.9 1.7±0.7 2.0±0.9 0.044*

Values are presented as mean±standard deviation.
THS, therapeutic head-shaking; CuRM, cupulolith repositioning maneuver; R, right; L, left. 
*P<0.05.

Table 2. Success rate of the otolith reposition maneuver

Period THS (n=22) Gufoni-Appiani maneuver (n=26) CuRM (n=24) Total (n=72) P-value

Initial   4 (18.2)   2 (7.7)   8 (33.3) 14 (19.4) 0.072
1 wk 15 (71.4) 18 (69.2) 21 (87.5) 54 (76.1) 0.267
2 wk 16 (76.2) 22 (84.6) 24 (100) 18 (87.3) 0.050
3 wk 19 (90.5) 23 (88.5) 24 (100) 66 (93.0) 0.244
4 wk 19 (90.5) 24 (92.3) 24 (100) 67 (94.4) 0.327

Values are presented as number (%).
THS, therapeutic head-shaking; CuRM, cupulolith repositioning maneuver.

Fig. 3. The success rate of each otolith repositioning maneuver. THS, 
therapeutic head-shaking; CuRM, cupulolith repositioning maneu-
ver; Total, mean success rate of the three treatments.
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exhibit apogeotropic nystagmus or vertigo and were classified as 
cases of treatment failure.

DISCUSSION

The most notable finding of this study was that the total number 
of treatments required to reduce otoliths and achieve successful 
treatment was significantly lower in group C than in the other 
groups (P<0.05). Group C demonstrated a 100% cure rate at 
the 2-week mark, and this success was achieved more rapidly 
than with other treatment methods. Consequently, CuRM is in-
dicated to be the most effective method for treating apogeotro-
pic LC-BPPV.

Despite the proposal of various diagnostic methods and treat-
ment modalities, it remains challenging to confirm the type of 
apogeotropic LC-BPPV. Additionally, not all types have standard-
ized treatments. The treatment success rate for LC-BPPV follow-
ing various repositioning maneuvers is relatively low (70%–80%) 
due to discrepancies among the subtypes [14,21]. In fact, when 
the Korean Otology Society surveyed the treatment modalities 
for apogeotropic LC-BPPV, they found approximately 20 differ-
ent methods in use. This revealed a striking diversity in treatment 
combinations compared to those used for posterior canal BPPV 
and geotropic LC-BPPV [20].

While the exact prevalence of each subtype of LC-BPPV re-
mains undetermined, it is generally believed that the utricular 
form is particularly common. Shim et al. proposed that in the 
natural progression of LC-BPPV, patients with the apo-type ex-
perienced a notably quicker relief of symptoms compared to 
those with the geo-type. This quicker alleviation of symptoms in 
apo-LC-BPPV compared to geo-LC-BPPV implies that the utric-
ular type of cupulolithiasis (CUP-U) may be the primary cause 
of apo LC-BPPV, rather than the canal type of cupulolithiasis 
(CUP-C) or canalithiasis in the anterior arm of the lateral canal 
(CAN) [22].

Ramos et al. identified three subtypes of the apogeotropic 
type of LC-BPPV, based on the nystagmus observed during the 
first and second steps of Zuma’s treatment maneuver [23]. If the 
particles are in the CAN, a transient nystagmus with a contrale-
sional direction will be observed at both steps. If the particles 
fall under the CUP-C subtype, a prolonged nystagmus with a 
contralesional direction will be observed at both steps. For the 
CUP-U subtype, persistent nystagmus will be observed at both 
steps, with the direction of the nystagmus changing from contral-
esional at step 1 to ipsilesional at step 2. In that study of 18 pa-
tients, the CAN subtype was found in eight patients, the CUP-C 
subtype in six patients, and the CUP-U subtype in three pa-
tients. The pathway to the utricle is notably short in the CUP-U 
subtype, which may lead to spontaneous symptom remission. 
The researchers proposed that this was the reason why utricular 
side cupulolithiasis was observed in relatively few patients in 

their study [8].
The 360° CRP [13], Kim’s maneuver [14], and Zuma’s ma-

neuver [23] can be used to treat all three types of conditions us-
ing a single method. However, the specific type is not known in 
advance, necessitating the observation of nystagmus direction in 
both the supine and opposite side-lying positions throughout 
the treatment process. The Gufoni-Appiani method can be uti-
lized for treating CUP-C or CAN, while the modified Semont 
maneuver is beneficial for treating CUP-U [15]. The Gufoni-Ap-
piani method, the forced prolonged position, and the THS ma-
neuver are deliberating maneuvers. Although the maneuver is 
what causes the otolith to drop, it can also be viewed as a thera-
peutic maneuver since it allows the otolith to enter the utricle 
when returning to a sitting position.

A recent study evaluated the therapeutic efficacy of CuRM in 
treating apogeotropic LC-BPPV, comparing it with the THS and 
modified Lempert maneuvers. This double-blinded randomized 
prospective study revealed no significant differences in clinical 
characteristics across the three groups. Furthermore, the thera-
peutic effects observed on the second day and 1-week posttreat-
ment were consistent across all groups [17]. These findings align 
with the results of our study, which also indicated no significant 
differences among the three groups. However, discrepancies were 
observed between the previous study and ours in terms of the 
observation period and recovery rate. In our study, group C dem-
onstrated a 100% treatment success rate after 2 weeks, suggest-
ing that treatment with a vibrator may be the most effective ap-
proach. After 4 weeks of treatment, all treatments resulted in a 
recovery rate exceeding 90%, a figure that may be influenced 
by the course of natural recovery. In a separate study, Kim et al. 
[14] assessed 78 patients with persistent apogeotropic LC-BPPV 
and administered CuRM. They reported a treatment success rate 
of 97.4%, with a mean of 2.1 repetitions, a finding that is con-
sistent with our results. The authors proposed that CuRM is an 
effective treatment method for apogeotropic LC-BPPV [14].

Limited reports are available on the success rate of THS. Oh et 
al. [9] conducted a prospective randomized trial to evaluate the 
therapeutic efficacy of the relevant maneuvers in apogeotropic 
LC-BPPV. They compared the immediate efficacies of the THS 
and modified Semont maneuvers in a sample of 103 consecu-
tive patients with apogeotropic LC-BPPV. Their findings indicat-
ed that THS was more effective than the modified Semont ma-
neuver (37.3% vs. 17.3%, P=0.02). The superior effectiveness 
of THS as the initial treatment for apogeotropic LC-BPPV, regard-
less of the side of attachment, may be attributed to its capacity 
to alternately accelerate and decelerate, thereby separating the 
otoliths from the cupula [9]. Kong et al. [17] reported a resolu-
tion rate of 12.5% following a single application of the THS tech-
nique on the first day. However, the success rate rose to 75% af-
ter 1 week. In our study, the initial success rate of THS was 18.2%, 
and it increased to 71.4% after 1 week. However, the treatment 
failure rate of THS was 10.5% in group A in week 4, which is a 
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lower failure rate than reported in other studies. These discrep-
ancies may be due to differences in treatment periods. 

Several studies have been conducted on the Gufoni-Appiani 
maneuver. Ciniglio Appiani et al. [10] assessed the effectiveness 
of the maneuver in treating apogeotropic LC-BPPV. All patients 
underwent a repositioning procedure, which was based on the 
presence of free-floating dense particles in the endolymph of 
the anterior arm of the lateral canal. The LC-BPPV in all patients 
transitioned from an apogeotropic to a geotropic variant follow-
ing the repositioning procedure. This process facilitates the move-
ment of the otolith from the anterior to the posterior arm of the 
lateral canal [10]. Kim et al. [24] performed a randomized pro-
spective sham-controlled study to assess the therapeutic efficacy 
of the Gufoni-Appiani and head-shaking maneuvers in treating 
apogeotropic LC-BPPV. Patients were randomly assigned to the 
Gufoni-Appiani (n=52), head-shaking (n=54), or sham maneu-
ver (n=51) groups and were followed up weekly for 1 month 
after the initial maneuver. Relative to the sham maneuver, both 
the Gufoni-Appiani (P<0.001) and head-shaking maneuvers 
(P=0.026) demonstrated superior cumulative therapeutic bene-
fits. However, no significant difference was reported in the short-
term (P=0.128) or long-term (P=0.239) results between the 
Gufoni-Appiani and head-shaking groups in terms of therapeu-
tic efficacy [24].

The effectiveness of oscillations during repositioning maneu-
vers remains a topic of discussion. Mastoid oscillations are ap-
plied to the affected ear during the particle repositioning maneu-
ver, with the aim of returning the otoliths to the utricle by pre-
venting their adherence to the cupula or canal [25,26]. While 
performing this repositioning maneuver, Li [25] underscored the 
importance of oscillations. In that prospective study, Li [25] found 
that 70% of patients in the vibration group experienced a reso-
lution of nystagmus, compared to none in the vibration-free group. 
Conversely, Oh et al. [9] performed mastoid oscillation in con-
junction with the Brandt-Daroff exercise and found no addition-
al benefit for patients with apogeotropic LC-BPPV. Other prior 
studies have also indicated no significant effect of mastoid oscil-
lation [26,27]. Moreover, CuRM exhibited the highest treatment 
success rate of 38.9% after its initial application on the first day. 
The resolution rate of CuRM demonstrated a significant improve-
ment on the second day. This treatment success is believed to be 
due to the effective repositioning of both otoliths in the anterior 
arms of the LC and the detachment of the otoliths from the cu-
pula through oscillation. 

The present study had several limitations. First, the sample 
size for each cohort was relatively small. Future research with a 
larger participant pool is therefore required. Second, the previ-
ous literature has indicated a male-to-female sex ratio of 1:2 or 
1:3, depending on the clinical characteristics of BPPV. However, 
this study observed a reversal in the gender ratio, with a male 
predominance of 2.1:1. LC-BPPV accounts for approximately 
10% of all BPPV cases, and among them, apogeotropic LC-BP-

PV is relatively infrequently encountered. This could explain the 
observed reversal in the male-to-female ratio. Third, the study 
sample may have been subject to selection bias. Category 1 ther-
apy (THS and the Gufoni-Appiani maneuver) merely dislodges 
the otolith from the cupula, rather than completely removing it 
from the canal, which could result in a comparatively weak ther-
apeutic efficacy. Category 2 therapy (CuRM) involves both dis-
lodging the otolith and repositioning it, potentially leading to a 
higher treatment efficacy than the other two maneuvers. Fourth, 
it is challenging to differentiate between the subtypes of LC-BP-
PV at the time of diagnosis. While the subtype can be predicted 
during treatment, further research into subtype diagnosis would 
be beneficial for the treatment of patients with apo-LC-BPPV.

We performed a multicenter randomized controlled study to 
validate the efficacy of oscillations in treating persistent apogeo-
tropic LC-BPPV. As such, we compared the therapeutic efficacy 
of CuRM with other therapeutic maneuvers. We conclude that 
oscillation, as demonstrated by the CuRM results, effectively dis-
lodged otoliths from the cupula. Despite the lack of observed 
difference between the groups in terms of recovery rate after a 
1-month follow-up period, group C exhibited the fastest and high-
est recovery rates, as well as the fewest treatments. While no clear 
difference was observed between the three treatments for LC-
BPPV, CuRM demonstrates relative superiority over the other 
treatment methods in long-term effectiveness. 
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