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Background and Objectives  Particular repositioning maneuver (PRM) have been recom-
mended as a treatment of benign paroxysmal positional vertigo (BPPV). Some patients require
multiple treatments for remission, although most of the patients are treated at the first trial of sin-
gle maneuver. The purpose of this study was to evaluate risk factors for the treatment failure in
patients with posterior canal BPPV (p-BPPV) and horizontal canal BPPV (h-BPPV).
Subjects and Method Retrospective review was performed for the 287 patients diagnosed
as BPPV visiting the dizziness clinic between February 2011 and August 2012. The diagnostic
criteria for BPPV were met by following the guidelines provided by the American Academy of
Otolaryngology-Head and Neck Surgery. Patients were classified into two groups: Group 1 (treat-
ment success) that requires only 1 PRM and Group 2 (treatment failure) that requires more than
2 PRMs. We analyzed the relationship between treatment failure and the clinical characteristics,
and studied the etiology of BPPV.
Results The study included 183 patients with p-BPPV, 54 patients with h-BPPV (geotropic
type), and 50 patients with h-BPPV (apogeotropic type). The type of BPPV and average numbers
of PRM required for remission were significantly related with treatment failure by statistical
analysis (p<0.05, respectively). Statistically significant correlation was demonstrated between the
history of ipsilateral inner ear viral infection (acute vestibular neuritis, sudden sensorineural hear-
ing loss) and treatment failure (»p<0.05).
Conclusion Multiple PRMs may be required in patients with h-BPPV (apogeotropic type) or
with secondary BPPV caused by ipsilateral inner ear viral disease. Clinically, this information
may be used to provide helpful information for clinicians performing PRM to treat BPPV.
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Table 1. Demographic data of the patients with benign paroxysmal
positional vertigo (n=287)

Age, mean+SD (range) 53.9+15.49 (20—89)

Sex
Male : Female (humber) 76211
Laterality of involved SCC (number)
Right : Left 167 : 120
Type of BPPV (number)
p-BPPV 183
h-BPPV (Geo) 54
h-BPPV (Apo) 50

SD: standard deviation, SCC: semicircular canal, p-BPPV: pos-
terior canal BPPV, h-BPPV: horizontal canal BPPV, Geo: geotro-
pic, Apo: apogeofropic
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3], h-BPPV(Apo)= Bt 2.2+1.343]9c) Al 714 BPPVE)

Table 2. Risk factors for treatment failure according to type of be-
nign paroxysmal positional vertigo

Group 1 (n=166) Group 2 (n=121) Univariate

Type of BPPV

number (%) number (%) p-value*
p-BPPV 115 (62.8) 68 (37.2) 0.026
h-BPPV (Geo) 34 (63.0) 20 (37.0) 0.446
h-BPPV (Apo) 17 (34.0) 33 (66.0) <0.001

«chi-square test. n: total number of patients in each group, p-
BPPV: posterior canal BPPV, h-BPPV: horizontal canal BPPV,
Geo: geotropic, Apo: apogeotropic
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Fig. 1. The mean number of particular repositioning maneuver (PRM)
in patients with benign paroxysmal positional vertigo (BPPV). The
mean number of PRM in patients with BPPV show significant differ-
ence in three subtypes (tKruskal-Wallis test, p<0.05). The mean
number of PRM show significant difference not only between pos-
terior canal BPPV (p-BPPV) and horizontal canal BPPV (h-BPPV)
but also between h-BPPV (Apo) and another subtypes (*Mann-Whit-
ney test, p<0.05).

Table 4. Risk factors for treatment failure according to etiologies
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Table 3. Risk factors for treatment failure according to characteristics
Group 1 (n=166) Group 2 (n=121) Univariate

CIeIEISIEIENES number (%) number (%) p-value

Sex (M : F) 39:127 37 :94 0.223*

Age, mean+SD 52.9+15.2 55.3+15.6 0.141t

Age > 65 years 40 (55.6) 32 (44.4) 0.680*

Long onset 31 (62.0) 19 (38.0) 0.533*
duration

#Fisher's exact fest, TMann-Whitney test. SD: standard deviation,
n: total number of patients in each group

ET Total (N=287) Group 1 (n=166) Group 2 (n=121) Univariate

number number (%) number (%) p-value
Idiopathic 219 125 (75.3) 94 (77.7) 0.675*
Head frauma 24 4 (8.4) 10 (8.3) 1.000*
Osteoporosis 11 8 (4.8) 3 (2.5 0.367*
Post operation 8 5 (3.0 3 (2.5 1.000*
Viral infection of ipsilateral inner ear 6 1 (0.6) 5 (4.1) 0.039*
Chronic otitis media 6 5 (3.0) 1(0.8) 0.406*
Meniere's disease 3 3(1.8) 0 (0.0) 0.137*

«Fisher’s exact test. N: tfotal number of patients, n: total number of patients in each group

76



o] A9 B WRES TESPI7E 417 el eSS

Skt =7} 7P55)] whioley!

ESF 200890 whEH vl=k Al Els] o] A FA] B4
olshH M Epley oA EELS GUsH] d=H 2 EH(le-

90]

vel A recommendation)o]2}al SHIt” A8 ¢lte] wad
HE Epley oA Ea2 o]49] A3tE S oA S &
H/\]-A]ﬂ @) il’ﬂ %L:L;H o2 v} _,—_;_ﬂ q] ]’H——] o]E.‘-l _Q_O]
shA| ske] 13]9] A|mREC 2 F4+ 9 QHtlo] S HlE0|
70%0] o] Etal Hargt vzt O“ﬂrB) 71 9)9] A3 At-EollA
L= p-BPPVOI|A9] W Epley o|AAEES & Aud&s
EJ_J_@' H’l_ %E]_.llét)

HhHo| h-BPPV(Apo)9] 7% U A] 5 ofgo]| Hlste] 2|
7 Ao 7hsAdo] B =9kt o= BaiR-sol 2019H ol
o] Holx L} h-BPPV(Geo)= ©]3J %] 7Lt o]4o] it
SO ERE FEER] Hsto] o]y §19] A w7 Bajld Ao
2 RAZE Y B ¢ tol A= h-BPPV(Apo)2] A BH o 2
new cupulolith repositioning maneuver< A2t 742 A
2Fslel7] wiizoll the ofg ke Blae] FHAIZE Q& 4 Q1o
U ZZ Ao A] new cupulolith repositioning maneuver
o] & JZI} 974%% T2 h-BPPV(Apo)] x|kl H]s|
Ui 2] oko- Avt= ®girh” 2235 h-BPPV(Apo)d] thE %
FHO % W= A7t F7HEATHE 2 ko) AnE s
A= 4= U2 Ao 2 AR ECE h-BPPV(Geo)2F & Aluf
o] AL p-BPPV] g2 stE = Q3] ARSI 9
o7} QI Ao 2 AlREY p-BPPV| HISke] h-BPPV 4
A7F A7 Asfo] 7hsAdo] =& A& h-BPPV7} o|$he &
He 2P| ofgaL ofof thgt XIdk 9 2= x]¥lo] 2443
AR okglr] Wrel Ao &2 Alzech™

2 Aol A= BPPVY o ol 552 violgiAd W
o] ZAglo] 219l 0|2} BPPV7} A& Alufje} Hyto] Qlgich.
o] BPPV 3Hx}Q] oF 15~34%0|4 S ZzHA17d A
HolU Yoldd, A=A AAAAE So] vhysk 4= gk A
713k &9 Hiolg{AA] Yol Agto] FHkE o= Hiol
2 Zhedo] Riare]o]] FaFS Fro] BEutoA Helehy o]
& azdo] FAlol ZIgElo] o]Ho] faj7t F7E]7| wiiZe] A
2 Aujle] 7H5Ao] e Ao 2 AdeA okt = Qs f
2]E|= o] 49| ¢Fo] ol o)A o] BekHsEkA o|FolFl
A Baze] i Yol 1o o]Ao] Jolgly] wiZoletal & 4= ¢l
o} 3 559 vhole]ad] Yol Agto] FHkE eHot
AslaL FH IR AAA O] E4Fo = sl thiA] BPPVZF &
T} 2 o rofA tha] BPPVE AtthAtollA] A9l
o] W2 o] B &S HQ & Sl= FRRpLof|A] Hiol# A
/d Wol Aglo] 5 Wo| RIS 7= viAIE o= gich

Risk Factors for Treatment Failure in BPPV 1 Kim JH, et al.

HE5A OWM A7 Aufere] dAvh gt =
Group9] ﬂ%‘g %v}% H| gt Aik= FAEER] SJu|7t ¢l
om AJEIE 5 Group It o= QISit of= HY A% A+
oAl EF7l upe} o] AR A7 AJE-E 1ol BATL gtk
AT} Qdz)Ete) 56.8.9)

SHANE o AtollA] 919 IR WA TR 94l
79 mdel| 2 Wo] FukE e A& A FAe A&7t
o] AYH 79 H o] Aol AX|FHA| okt
4] 749+ 0|2k BPPVe| QlojA A= f3tef
T QRkehL gl Alg) A7 lglon? B g Azt
ANRAT ko] wlmjsietar Bl AE IQick” & Ao
Az 27] ARl 0] gl 2= Uehet] £ o
O] A7t gtuiet Wi Dty ol WHELS Y
AT T QP ELT%) = AAART et £ 5 EA4a
njufgk S2(58.3%)°] T Wkt 2R TR 010
= Alststo] BARIThA E}E 2Pt e2d 4= 9S
= Az A3y °4?L°1]*1E Fe] At H=E Al
ssto] FASHA k71l o2 &) A7 Ao
ok FFe WA gkl E 4 O‘E}"'S)

ol 2 B o] Z-9- BPPVE] At} o] Q= Zlo =
2] A-tollA] Bralgl ot 2 Aol A o= fls
20 2 YERGTE® 319k o= & ¢ito]l T miyof2 1
o 7t 3o =2 w9 Ao TAA on|7t QY Ao Kt
e FolAe] At RPEkd o it U
W& AR AlRECh

o8] AtollA A= Aufjol] FEFE = AR olghE 'E
1o 7h4t F&A BPPVE ATk shAlnk chabA )
%573 BPPVE] A= gt & v oo 2|77} B asict

jg

1=]
T

-lﬂ

=} O
¥

[o
T S URSA T N

o

l
r &

e

Holl A & @ HE A& sl 71Zo] 18] Arel] o]

off Hgel @ ol H ALk

BPPVE: 4l Bof&o] & W02 Aol glon] w
AP HE B AR glolw hRE 15 ez Eus
797} gk BISIEE Y ole] ¥ AT 32 ool
2 Bastel 49l 579 7191 9] YA 27 ol

O] A7} 71 AR 283 e AFERG X& Ao &
Q& © Ao EAE 4= Qi
E 5 B2 A8 Atk h-BPPV(Apo)2] 75 “Bow

and Lean Test™®} 22 WS 24S 913 F7H =
Sl AR ko] sk Tof whE AHedt A2t 2a
Bk w3t Ez_4 H]-O]ﬂi\_/ﬂ Yo| Aslo] %]Ql?_ o]x]—/ﬂ
BPPVe] 4-p-ofl=

www.jkorl.org T7T



Korean J Otorhinolaryngol-Head Neck Surg 12013;56:74-8

&3 A= JE7E 2 Aotk

REFERENCES

1) Parnes LS, Agrawal SK, Atlas J. Diagnosis and management of benign
paroxysmal positional vertigo (BPPV). CMAJ 2003;169(7):681-93.

2) Bhattacharyya N, Baugh RF, Orvidas L, Barrs D, Bronston LJ, Cass
S, et al. Clinical practice guideline: benign paroxysmal positional
vertigo. Otolaryngol Head Neck Surg 2008;139(5 Suppl 4):S47-81.

3) Epley JM. The canalith repositioning procedure: for treatment of
benign paroxysmal positional vertigo. Otolaryngol Head Neck Surg
1992:107(3):399-404.

4) Kim JS, Oh SY, Lee SH, Kang JH, Kim DU, Jeong SH, et al.
Randomized clinical trial for geotropic horizontal canal benign
paroxysmal positional vertigo. Neurology 2012;79(7):700-7.

5) Macias JD, Lambert KM, Massingale S, Ellensohn A, Fritz JA.
Variables affecting treatment in benign paroxysmal positional vertigo.
Laryngoscope 2000;110(11):1921-4.

6) Del Rio M, Arriaga MA. Benign positional vertigo: prognostic factors.
Otolaryngol Head Neck Surg 2004;130(4):426-9.

7) Kim MB, Ban JH. Benign paroxysmal positional vertigo accompanied
by sudden sensorineural hearing loss: A comparative study with
idiopathic benign paroxysmal positional vertigo. Laryngoscope 2012;
122(12):2832-6.

8) So YK, Chung WH, Boo SH, Chung YJ, Lee HS, Lee WY, et al. Factors
affecting treatment of benign paroxysmal positional vertigo. J Korean
Bal Soc 2005;4(2):230-7.

9) Tanimoto H, Doi K, Nishikawa T, Nibu K. Risk factors for recurrence
of benign paroxysmal positional vertigo. J Otolaryngol Head Neck
Surg 2008;37(6):832-5.

10) Kim SH, Jo SW, Chung WK, Byeon HK, Lee WS. A cupulolith
repositioning maneuver in the treatment of horizontal canal
cupulolithiasis. Auris Nasus Larynx 2012;39(2):163-8.

11) Bertholon P, Chelikh L, Tringali S, Timoshenko A, Martin C.

78

Combined horizontal and posterior canal benign paroxysmal positional
vertigo in three patients with head trauma. Ann Otol Rhinol Laryngol
2005;114(2):105-10.

12) Fife TD, Iverson DJ, Lempert T, Furman JM, Baloh RW, Tusa RJ, et
al. Practice parameter: therapies for benign paroxysmal positional
vertigo (an evidence-based review): report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology
2008;70(22):2067-74.

13) Ruckenstein MJ. Therapeutic efficacy of the Epley canalith
repositioning maneuver. Laryngoscope 2001;111(6):940-5.

14) Honrubia V, Baloh RW, Harris MR, Jacobson KM. Paroxysmal
positional vertigo syndrome. Am J Otol 1999;20(4):465-70.

15) Kim BK, Bae HJ, Koo JS, Kwon OH, Park JM. The effectiveness of
physical therapy for the horizontal canal cupulolithiasis. J Korean
Bal Soc 2005:4(2):219-24.

16) Shin YR, Khang H, Park JS, Choi SJ, Park K, Choung YH. The new
method to determine the causing site of horizontal canal benign
paroxysmal positional vertigo: “bowing and leaning nystagmus”. J
Korean Bal Soc 2006;5(1):55-60.

17) Ban JH, Lee NH, Choi HJ, Kim SM, Lee NH, Lee SJ. Clinical
Characteristics of Secondary BPPV. J Korean Bal Soc 2007;6(2):
196-201.

18) Karlberg M, Halmagyi GM, Biittner U, Yavor RA. Sudden unilateral
hearing loss with simultaneous ipsilateral posterior semicircular canal
benign paroxysmal positional vertigo: a variant of vestibulo-cochlear
neurolabyrinthitis? Arch Otolaryngol Head Neck Surg 2000;126(8):
1024-9.

19) von Brevern M, Seelig T, Radtke A, Tiel-Wilck K, Neuhauser H,
Lempert T. Short-term efficacy of Epley’s manoeuvre: a double-blind
randomised trial. J Neurol Neurosurg Psychiatry 2006;77(8):980-2.

20) Imai T, Ito M, Takeda N, Uno A, Matsunaga T, Sekine K, et al. Natural
course of the remission of vertigo in patients with benign paroxysmal
positional vertigo. Neurology 2005;64(5):920-1.



