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Background and Objectives The canalith reposition procedure (CRP) is used for the treat-
ment of benign paroxysmal positional vertigo (BPPV) where the accuracy of position may affect
the therapeutic efficacy. We investigate the accuracy of head position in CRP and its influencing
factors during the procedure by measuring the position using inertial sensors and three dimen-
sional remodeling.

Subjects and Method We included 28 patients who were diagnosed as BPPV. To evaluate
the accuracy of the CRP, we used the inertial sensor on the patient’s goggle used for videonys-
tagmography. We evaluated the accuracy of the treatment compared to the textual treatment
used during CRP. We also evaluated patient factors that affected the accuracy of head position
as well as analyzing the correlation between the error rate and the successful treatment rate.
Results While the average error rate was 12.6+5.8% for the PSCC group, it was 10.2+5.2%
for the lateral semicircular canal (LSCC) group. For the posterior semicircular canal (PSCC)
the group with body mass index (BMI), less than 25 patients had the lower error rate than the
group with BMI greater than 25. There was no significant differences regarding the error rate
according to BMI or age in the PSCC group. There is no significant differences regarding the
error rate between those treated within 1 week and those over 1 week. For the LSCC delayed
treatment group, there was no significant differences of error rate between the 1st and 2nd ma-
neuver at each position.

Conclusion For the Epley maneuver, the error rate of patients with high BMI is higher than
those with low BMI. When the repeated barbeque maneuver was conducted, patients could have
a more accurate position due to the learning effect. Care should be taken to ensure accurate CRP
by considering various factors. Korean J Otorhinolaryngol-Head Neck Surg 2020;63(4):154-62
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Fig. 1. Canalith repositioning procedures for posterior canal and
lateral canal benign paroxysmal positional vertigo. Eply maneuver
was divided into 3 stages. In the position 1, the patient’s head was
turned 45° to the lesion side and then laid back and lowered 20°
lower than the horizontal level. Position 2 is the posture that the
patient’s head is turned 90° to the unaffected side from the position
1, and position 3 is the posture that the face is facing the floor by
turning the head and the trunk in the same direction (A). The bar-
beque maneuver was divided into 5 positions according to the
posture. The posture of 90° head turned to the affected side in a
lying position was set as posture 1, and the the postures 2, 3, 4,
and 5 were set every turn 90° to the unaffected side (B).
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Fig. 2. The 9 axis inertial sensor is used for the collection of head position data while canalith repositioning procedure (A, arrow: the 9
axis inertial sensor attached to the hairband). The device consists of a computer, an inertial sensor, and a receiver used to collect and
convert data into a human-shaped 3D model. A human-shaped 3D object can help performers noticee how much to change patients

position easily (B).
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Table 1. Patients demographics and variables statistics

PSCC LSCC p-value
Age 52.00+11.99  56.99+10.30 0.302
Gender (M:F) 3.7 3:15 0.774
Affected side (R:L) 6:4 11:7 0.418
BMI 23.10+4.56  23.14+3.23 0.955

Data are presented as mean=+standard deviation or number.
LSCC: lateral semicircular canal, PSCC: posterior semicircular
canal, BMI: body mass index
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Table 2. Estimated error rate of Epley maneuver in each position of successful treatment group and delayed treatment group

Position 1 Position 2 Position 3 Mean error rate
Successful freatment group (n=6), % 8.8+3.3 9.2+3.7 14.6£9.0 10.9£5.0
Delayed freatment group (n=4), % 120+7.3 10.8+3.4 225+6.9 15.1+£5.7
p-value 1 0.286 0.201 0.286
Data are presented as mean +standard deviation
25.00 4 _‘7 25.00 4 52 linear (L)=0.438
20.00 | 20.00 |
15.00 15.00
% 5.00 l % 5.00
g g
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Fig. 3. The relationship between patient factors [BMI (A) and age (B)] and error rates in the lateral semicircular canal benign paroxysmal
positional vertigo group. In the analysis of the relationship between BMI and error rate, the group with a BMI of 25 or more showed a
higher error rate than the group with a BMI of lesser than 25 (A). In the analysis of age and error rate, there was no statistically significant
difference between the groups that were less than 50 years old and those who were over 50 years old (B). BMI: body mass index.

www.kjorl.org 157



Korean J Otorhinolaryngol-Head Neck Surg 1 2020;63(4):154-62

52%= AALEQILE 189 31} 5 59 A8, 139
2 A7 A Aol Z3kE|o] 27 AFEL 28%ITHTable 3).
%XH BMI} @ x}-&2] A of digh 4o =
BMI 25 o)Al 0] @ 2p&o] 6.13%E 25 ulgkel 7] &
218 11.03%H0} SAH 5942 Holx| tth(p=0.110).
HhA 2hRke] vholet @ 2h-g-0] AAle] gk Aol =
5018 712 BRehe o, 504 o]dte] QA&
11.28%, 50A] BIRFEE] L2452 6.5%% oot e ab& 7F
of SATH R {3t 2folE Holx] ¢FSkth(p=0.080)
(Fig. 4). A#2AFw3t A=A A 7He] @2} zfolof thgh

[e5

B oAM= A =3ATwollA 9.6%,
Ueht £ o 71e] akg Aol
tH(p=0.958)(Table 3).

A ZA AT A 104%2
AR FolahA] &

7}Z& Wka2]¥H(Lateral semicircular canal)
BPPV &2} 5 A=A gl thiet 24

7}& WkaE|g BPPVE uhe| 3 4=
= AE7F AR 15 Fojl= S4 Y
A5 dio = Alset

2l
2} v o]4H B

Table 3. Estimated error rate of barbecue maneuver in each position of successful treatment group and delayed treatment group

Position 1 Position 2 Position 3 Position 4 Position 5 Mean error rate
Successful freatment group (n=5), %  10.7+4.2 8.9+5.7 10.1+£5.1 8.7+3.0 9.8+4.6 9.6+4.2
Delayed freatment group (n=13), % 8.9+4.8 9.4+5.2 13.3+£8.8 9.2+53 10.2+4.3 10.4+5.2
p-value 0.595 0.832 0.633 0.671 0.243 0.958
Data are presented as mean +standard deviation
- 2 X -
25.00 4 5.00 .
20.00 20.00
o
o 1500 T o 1500 —
[ °
o o
* 10,00 4000 4
==
5.00 | 5.00 |
0.00 0.00
T T T T T T T T T
<25 >25 1800 2000 2200 2400 2600 2800  30.00
A BMI BMI
25.00 25.00
o
20.00 20.00
o 1500 o 1500
S S
5 5
o 10,00 10,00
T
5.00 - l 5.00
0.00 -| 0.00
T T T T T T T T T
<50 >50 20.00 3000 4000 50.00 60.00 70.00  80.00
B Age Age

Fig. 4. The relationship between patient factors [BMI (A) and age (B)] and error rates in the lateral semicircular canal benign paroxysmal posi-
tional vertigo group. In the analysis of the relationship between BMI and error rate, there was no statistically significant difference between the
group with a BMI of 25 or more and the group with a BMI of lesser than 25 (A). In the analysis of age and error rate, there was no statistically
significant difference between the groups that were less than 50 years old and those who were over 50 years old (B). BMI: body mass index.
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Fig. 5. Comparison of the error rate between 1st and 2nd maneuvers of delayed treatment group. There was statistically significant dif-
ference in the mean error rate (A) and the error rate of each position (B-F) between the first and second maneuvers in the treatment

delay group of the barbecue maneuver patients.

Table 4. Estimated error rate of 1st and 2nd barbeque maneuver in each position in delayed treatment group (n=6)

Position 1 Postion 2 Position 3 Position 4 Position 5 Mean error rate
1st maneuver, % 10.5£1.8 11.8+12.5 12.6£1.8 17.3+11.3 13.2£1.7 13.0£3.6
2nd maneuver, % 11.6+4.0 9.2+6.4 13.0+£7.0 8.2+25 12.5+2.8 10.8+3.7
p-value 0.195 0.807 0.871 0.688 0.054 0.290

Data are presented as mean +standard deviation
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