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area was improved
dramatically.
2 negadon tubes was
inserted by I
and was fixed thr
superior meatu
negadon ) and frontal
ostium(4-0 negadon)
» Keep on antibiotic for 1
wk.
« Discharged on 95.12.1

Case 11:R’t eyelid swelling, blurred
vision:-, EOM:free, diplopia:-,
IOP:12.2(ow)

Case 9: frontal bulging,Rt
subsided immediately

after marsupializaition
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Central vestibular disorders

BPPV

(Benign Paxysmal Position Vertigo)

Central positional vertigo

. ] . Vascular vertigo
Vestibular nerve and labyrinthine

Disorders Traumatic vertigo
Vestibular neuritis . . .

. , Hereditary vestibular disorders
Meniere Dx
Perilymph fistulas Drugs and vertigo
Peripheralvestibular paroxysmia
Bilateral vestibulopathy
Infectious vertigo Somatosensory vertigo
Autoimmune inner ear disorders

Visual vertigo

Tumors Psychogenic vertigo

Physiological vertigo



History! History! History!
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What cause BPPV?
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Dix-Hallpike maneuver for PC-BPPV




Epley maneuver for PC-BPPV

panicles in

postenors canal







Intractable PC-BPPV?

» Misdiagnosis
- M alpraCtice OfCRP ( Canalith Repositioning Procedure)
* Others...

cupulolithiasis:

- no latency
- longer duration

bppvviewer.com



Ewald’s law

 First law states eye movements are in the plane of the
canal being stimulated.

« Second law states that excitation of any canal creates a
greater respnse than inhibition.

« Third law clarifies the direction of polarization of the
cristae and states that ampullopetal flow creates a
stronger response in the lateral canal, and
ampullofugal flow creates the strongest response in tha
anterior and posterior canals.
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Head roll test for HC-BPPV




HC-BPPV': Geotropic Ny. VS. ApoGeotropic Ny.
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Geotropic Nystagmus => lithiasis

Apogeotropic Nystagmus => Cupulolithiasis

canal side of cupulolithiasis(z /)
utricle side of cupulolithiasis( % 1)



hithiasis
B B %A



Dx:Canalithiasis of HC-BPPV,Lt
F 273
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FPP ( Forced Prolonged Position)
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Quaz: lesion side?




Cupulolithiasis
3 R Y



Cupulolithiasis of HC-BPPV,Lt 7 7




H C‘Cup:cupulolithiasis of HC-BPPV

Cup-U: utricle side of cupulolithiasis
-C: canal side of cupulolithiasis

> =

Lt. HC-Can (sphere) Lt. Cup-U (square)
or Rt. Cup-C (triangle)

Rt. Head-Lateral Lt. Head-Lateral

A single therapy for all subtypes of horizontal canal positional vertigo.
Laryngoscope. 2005 Aug;115(8):1432-5




H C‘Cup:cupulolithiasis of HC-BPPV

Cup-U: utricle side of cupulolithiasis

Lt. HC-Can (sphere) Lt. Cup-U (square)
or Rt. Cup-C (triangle)

Rt. Head-Lateral L.t. Head-Lateral

A single therapy for all subtypes of horizontal canal positional vertigo.
Laryngoscope. 2005 Aug;115(8):1432-5




Cupulolithiasis of HC-BPPV,Lt ( X >




Cupulolithiasis of HC-BPPV ( v )




Lt. HC-Can (sphere) Lt. Cup-U (square)
or Rt. Cup-C (triangle)

Rt. Head-Lateral Lt. Head-Lateral

A single therapy for all subtypes of horizontal canal positional vertigo.
Laryngoscope. 2005 Aug;115(8):1432-5



Lt. HC-Can (sphere) Lt. Cup-U (square)
or Rt. Cup-C (triangle)

Rt. Head-Lateral L.t. Head-Lateral

A single therapy for all subtypes of horizontal canal positional vertigo.
Laryngoscope. 2005 Aug;115(8):1432-5






Quaz: lesion side?
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Methods seldom used:

( maneuver for
maneuver for
maneuver for both & )

Video 5 Video 6 Video 7



PC-BPPV: daily
HC-Can: weekly
HC-Cup: monthly
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Intractable HC-BPPV?

» Always HC-Cup=> Rapid head rotation
» Methods for deciding the lesion side:

bow and lean nystagmus
lying-down nystagmus

head pitch down nystagmus
pseudospontaneous nystagmus
null point

» Intractable HC-Can? => concept of light
cupula



Radpid head rotation for HC-Cup(97# ¥ ¥ ¢ )

PABRZREEER A /KPR e RVERR S A B ML
Management of Horizontal Canal BPPV by Rapid Head Rotation

q= bl

Lt. HC-Can (sphere) Lt. Cup-U (square)
or Rt, Cup-C (triangle)

Rt. Head-Lateral Supine Lt, Head-Lateral

BIHITERE EAE B
A single therapy for all subtypes of horizontal canal positional vertigo.
Laryngoscope. 2005 Aug;115(8):1432-5
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Intractable HC-BPPV?

» Always HC-Cup=> Rapid head rotation
» Methods for deciding the lesion side:

bow and lean nystagmus
lying-down nystagmus

head pitch down nystagmus
pseudospontaneous nystagmus
null point

 Intractable HC-Can? => concept of light
cupula



Bow and lean nystagmus(99+% ¥ 5 ¢ )

Canalolithiasis type

5 @ ﬁﬁ

Leaning position

Laryngoscope. 2010 Nov;120(11):2339-46.
Efficacy of the "bow and lean test" for the management of horizontal canal benign
paroxysmal positional vertigo.
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http://bmcophthalmol.biomedcentral.com/articles/10.1186/1471-2415-14-136



pseudospontaneous nyst. /null point(100+ ¥ & ¢ )

! |Lateral apogeotropic ,
canalolithiasis |

Anterior arm

Otolith

Posterior arm

Ampulia ! Otolith

Mechanism of pseudospontaneous nystagmus

“Secondary signs of lateralization” in apogeotropic
lateral canalolithiasis _ _
Acta Otorhinolaryngol Ital. 2010 April; 30(2): 78-86. Acta Otorhinolaryngol Ital. 2008 April; 28(2): 73—-78.

L Califano, MG Melillo, S Mazzone, and A Vassallo G Asprella-Libonati



Intractable HC-BPPV?

» Always HC-Cup=> Rapid head rotation
» Methods for deciding the lesion side:

bow and lean nystagmus
lying-down nystagmus

head pitch down nystagmus
pseudospontaneous nystagmus
null point

 Intractable HC-Can? => concept of



Concept of Light cupula(104# ¥ 5 ¢ )

REHBEEO &M GG 210 BRIk - HolRE
Sudden Deafness with Persistent Geotrophic
DCPN(Direction-changing Positional Nystagmus)- Case
Report
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AC-BPPV: rare

teft PC

Left and
right LC




Fig source: what-when-how.com



Lt DH: Rt AC: ampullofugal (downward, counterclockwise ) or

ampullopetal (upward, clockwise)
Lt AC: ampullofugal ~> common crus ~> Lt Post. canal
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BPPVHs & frin s & 3% chii it

Adler (1987) : first formal description

Barany (1921) : first case report in a 27-year-old woman
BPPV formally defined by Dix and Hallpike (1952)
Schuknecht (1969,1972): “Heaby Cupula” ,cupulolithiasis theory
Lim (1973) : canalithiasis theory

Hall (1979)

Brandt & Daroff (1980)

Semont, Fereyss and Vitt (1988)

Pagnini (1989) : HC-BPPV

Parnes & McClure (1990)

Epley (1992) :

Baloh (1995) : Cup-U after Canalith Repositioning Procedure
Steddin (1996) : transition of canalithiasis to cupulolithiasis

Vannucchi (1997):



By means of apparatus shown in Fig. 7 it is possible to move the patient en masse into the critical position,

Dix, M.R.; Hallpike, C.S.: The pathology, symptomatology and diagnosis of certai
ommon disorders of the vestibular system. Proc. R. Soc. Med. 45 341-354




Pathophysiology

Cupulolithiasis
¢ Schuknecht first described

cupulolithiasis

* Could not explain
» Adaptability
» Fatiguability

Schuknecht HF. Cupulolithiasis. Arch Otolaryngol 1969;90:765-778




Schuknecht
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Persistent direction-changing

positional nystagmus:
Another variant of benign positional nystagmus?

Robert W. Baloh, MD; Qing Yue, MD; Kathleen M. Jacobson, BA; and Vicente Honrubia, MD

Article abstract—Positional nystagmus that does not fatigue, persists as long as the position is held, and changes di-
rection in different head positions has typically been attributed to central vestibular lesions. We recently studied three
patients who presented with positional nystagmus having these features but almost certainly of benign peripheral ori-
gin. All three had an initial history typical of benign positional vertigo and, in two, the persistent direction-changing
positional nystagmus occurred after the patient underwent a maneuver to remove debris from the posterior semicircu-
lar canal. The positional nystagmus profile and clinical course are consistent with the debris leaving the posterior
semicircular canal and becoming attached to the cupula of the horizontal semicircular canal.

NEUROLOGY 1995;45:1297-1301

Positional vertigo is a common symptom that is usu-  tional vertigo with the positioning maneuver de-
ally secondary to a benign inner ear disorder.® Oc- signed to remove debris from the posterior semicir-

=l =
- e O
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Persistent direction...
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ko ampullary nerve on that side and nystagmus away

canal | i from the undermost ear. The reverse would occur
when the patient turns onto the other side, the side
of the normal ear. In this case, the mass is on the
underside of the cupula and the eupula deviates to-
ward the utricle, also producing nystagmus beating
away from the ground. The nystagmus persists as
long as the position is held while the mass remains
attached to the cupula. The dynamics of the build-
up and decay of the positional nystagmus are ex-
plained b}' the dynamics of the horizontal VOR.
The stimulus is a constant acceleration that results
in a gradual build-up in slow phase velocity deter-
mined by the dominant time constant (the time it
takes for the response to reach approximately 63%
of the maximum value). An average time constant
of the horizontal VOR in normal human subjects is
about 12 seconds,!” which is consistent with the
Figure 2. Schematic drawing of the inner ear showing gradual build-up in slow phase velocity of the static
how the debris could move from the posterior positional nystagmus in our three patients (figure
semicircular canal and attach to the cupula of the 1). The gradual decay in slow phase velocity after
horizontal semicircular canal (dashed line and arrow). reaching a peak response can be explained on the

f Horizontal canal

Figure 3. Schematic drawing
illustrating how a mass attached to
the cupula of the right horizontal
semicircular canal can produce
apogeotropic direction-changing
positional nystagmus. The shape of
the horizontal canal is taken from
drawings of a semicircular
membranous canal dissected from
a fetus by Curthoys and Oman.*?
The position of the utricle and
ampulla relative to the head was
derived from CTs of normal human
temporal bones with cuts through

Left Lateral <«—————— Supine —————  Right Lateral the horizonial semicircular canals.
A icate the direction of
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BRIEF COMMUNICATIONS

Horizontal Canal Benign
Paroxysmal Positioning

Vertigo (h-BPPV):
Transition of
Canalolithiasis to

Cupulolithiasis

Sven Steddin, Dipl Ing, and Thomas Brandt, MD

We report on 2 patients with typical features of hotizon-
tal canal benign paroxysmal positioning vertigo (h-
BPPY). A vigorous head positioning in these patients
from supine to a bending-over, head-on-the-knees posi-

tion reversed the direction of nystagmus from geotropi

free-foating debris sometimes settles on and adheres 1o
the cupula [8-10], thus converting from canalolithiasis
to cupulolithiasis. We observed such a transition be-
tween the two mechanisms within the hornzontal semi-
circular canal in patients with horizontal BPPV (h-
BPPV) when testing new positioning maneuvers,

Case Reports

Case 1

A 49-ycar-old male paticnt presented with lefi-sided BPPV
of the horizontal canal. A transient, self-limiting episode had
first occurred 2 months earlier. In the supine position, he
experienced intense attacks of vertigo when turning his head
to the right or left side. These attacks were more pronounced
with movements to the left. The nystagmus was purely hori-
zontal with fast phases in the direction of the head move-
ment, The attacks had a duration of 50 ro 60 seconds, and
there was no fatgue of vertigo and nystagmus on repeated

Tl @ (PR
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Take home message

» Epley maneuver for PC-BPPV
FPP for HC-BPPV

» Intractable PC-BPPV may be due to

misdiagnosis
malpracticeof CRP(Canalith Repositioning Procedure)

« Intractable HC-BPPV always found in HC-Cup

rapid head rotation for HC-Cup
tools to decide lesion side
concept of light cupula






