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1. ™A = =2H(vestibular disorder)0f| 2|3t &1 = (vertigo),

O X| & (dizziness)d} Z'E SljiOF 2 B|H YA Eet=

- Autonomic dysfunction (OH, POTS)

- Panic attack, persistent postural-perceptual dizziness
(PPPV)

- Fit (seizure)

2. Pitfall in the differential diagnosis of peripheral and
central vertigo

- Central vertigo mimicking peripheral vertigo

- Dangerous peripheral vertigo
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Classification of vestibular symptoms: Towards

an international classification of vestibular
disorders. 2009

\ Vertigo, ?4 & (internal vertigo)

- false sensation of movement
(motion) of the self

- XpAlo| @Eojs S8k &2t
25 42 (A7) E[ =
0] 21 ?7)

v External vertigo

- false sensation of motion in the
visual surround

- F=2| AF=0]| EAo|= =3
(50| 77 B =77)

- Vestibulo-visual symptoms

\ Dizziness. O{ X| &

- sensation of disturbed or altered
sensation of spatial orientation
WITHOUT a false sense of
motion

- 2EUHo| FojEe goLt
= 7tZto| o] 4t
O - OO — <

Definitions of vestibular symptoms accerding fo the Biriny Society

Symptom

Defmition

Subtypes

Verigo

Dizziness

Vestibulovisual

Pastural

Sensation of motion of self when no motion is present or aliered
sensation of motion whea motion occurs. The motion
ion may be rotary, ortilt. A similar
senzation of motion of the environment is a vestibulovisual
symptom (external vertigo)

A disturbed or altered
folse or altered movement

of spatisl ori ion without

Visual symptoms that result from vestbulir pathology or visual-
vestbular imeractions. Symptoms erising from ocular
pathology are not included

Tal titad

P that occur while in an upright postue.
For example, ms.\,m!meas is & sensaiion of swaving or rocking
when sitimg, standing, or walking. Sympioms that ocour only
when changing positiens (& g, sianding ap from sitting) are

classifisd ag orthostatic, not postural

Sponaneons verigo
Triggered vertigo

» Positional vertigo

* [Head-motion vertigo

* Visually induced vertigo
* Sound-induced verigo

* Vakalva-induced vertigo
* Onhcstatic vertigo

* Other triggered vertign
Spontaneous dizziness
Triggered dizziness

* Positional dizziness

* Head-motion dizziness

* Visnally induced dizziness
* Sound-induced dizziness
+ Valsalve-induced dizriness
= Orthostatie dizziness

+ Other triggered dizziness
Exlernal vertigo
Oseillopsia

Visual lag

Visual tlt
Movementinduced blur
Unsteadiness

Direcional palsion
Balance.related near fall
Balance-related fall

24
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Pitfall in diagnosis of vertigo

gbXto]l ofst S A

° {X|EC} - dizziness

= FH0| WYl == 2 — spinning (environment moves)

= Lf 2| 2H0] E0}7l= =2 — something spinning inside the head (environment
stationary), internal spinning vertigo

« 2| 40| & il 2] 22 =7 - lightheaded

» 0{Zo{ZsICtH OFZSICEH B7|5 Tt - giddy, swimming

- MEI7} &3t 5t 8X| 2= =2 - headache ?

= M QIEZX|, 2= uj 20| EE2IC} - swaying, rocking, bobbing, internal non-
spinning vertigo

- SHIS0| ¥, FTE AKX X|LI7ICH

- 20| 8 I Y= 2 2L} — floating sensation

« HHI=0| ot= (XIE) Xli= 2 20| ST HEIC} — arising sensation

« Xt0] $h= =2 — motion sickness

« Mio| gis = 2 2, 718 & 2 L2 =2 — loss of consciousness, faint

T Gair disorder
Dizzy? I\f

Gaic disorder TAY
BRPV L

Dotz 2y ?
Thomas Lempert

Oxtord Texthook of Vertigo and Imbalance: | am an Ctologist, What Meurology do | Need 1o
Know?

Twford Universly Sress

CherIZimtstel 20185 £ H20| BATS
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Vestibular and non-vestibular cause?

\ Patients with orthostatic hypotension (OH) may
present with true spmning vertigo, NOT dizziness

\ Patients with BPPV may present with postural
lightheadedness, near faint, imbalance (rather than vertigo)
that could be mistaken for OH

\ Residual dizziness after a successful treatment in BPPV
mimic orthostatic dizziness

. ORIGINAL A ICLE

Vertigo and nystagmus in orthostatic hypotension

JoH. Chott, J.-D. Sec™®, M-J. Kim®, B-Y. Choi® ¥, [, Choi®, B. M. Cha, J. 8. Kir® and K.-D. Choi®

el Uinivarcity Schonal af Modic-dne, Rosoarch Inctits
Vangum Hospial Vangsan: “Departmant of
cire el Blomeadicn! Rewdch Inltaie,
aan Nt kel Undversicy Schoo! of bedic ine

“Ppartmant of Newrodogy, Pasm X

Unnisersity Bundang Hospital. Seongnam. Kirsa

-
Koyworde: Buckground und purpose: Genemlized cershral ischaemia from cardiovascular
cerebral ischacnyia, dvafunction wually leads W presyocopal dizzi but several studies reported
aystagmus, orhostatic & kigher frequency of rotatery vertigo in cardiovasculnr patiens. Whether gen-
hiypotension., or tos mc erlized cerebrul ischaemin due w cardiovascular disorders may produce objec-
werbipo, verlebrohasitar Give wstibalar dysfumction wis investipated.
inufficiency Methods: Thirty-three patients with oh. te divrines vertipn due 1o pros
found orthostatic hypotension and 3 controls were recruited All partbicipants
Reeaved 20 Tane 2014 underwent recording of eve movemenls during two orthosiatic challensing
Accepted 7 October M4 tess: the Schellong and the squatiing—atending teats. Most patients had new-
roinmping. and paticats with abnormal eve moverents were subjected to Fol-
'L\::::"J‘gr:z;rn-ﬁ—r“ fow-up evalualions.
) R o Reswlis: Symproms  sssociuted wilh orthustatic dicdness/vertign  included
o= 1011 | e, 12512 blurred vision, Bamtng and tinmtos | Tea (30%) of 33 patients developad rota-
fory vertigo and nyitagmus dunng the Schellong (n= 5) or squatiing —stand.
ing teat (n = 5), Four of them shuwed pure downbeat nystagmus whilst five
haid downbeat and hori 1 nystnpenus with or without torsional component.
Paticats witk crthostatic nystagmus had shorter dwaton of erthostatic intol-
crance than thuse without nystagmuos (L0 £ Lé wvs. 110 £ 2.7 months,
P 0007} Tn two patients ofthosmlic nystagmis disappearad doring follow-
up despite the persisience of profound orthosiatic hypotension
Cancludone: Gesermlized cershral isthaemia coused by orthe w hypoten-
sion mduces rotutory vertigy due to objective veatibular dysfunction. The pres-
ence of orthoatatic vertigy and nyspgmus has an assocation with the
duration of orthestatic intolerance.
Lo A e2] 20181 24 H=2 &
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Pitfall in diagnosis of vertigo
I

Newnol S
DOL V000 S 10T 240 3= 25032

Recent advances in orthostatic hypotension presenting orthostatic
dizziness or vertigo

Hyun-Ah Kim" « Hyon-Ah Yi'5 - Hyung Lee'

Abstract  Onhostatic hypotension (OH), a proxy for
sympathetic adrenergic failure, is the most incapacitating
sign of autonomic failure. Orhostatic dizziness (OD) is
known to be the most common symptom of OH. However.
recent studies have demonstrated that 30-39 % of patients
with OH experienced rotatory vertigo during upright pos-
wre (i.e., orthostatic o, OV), which challengﬂs the
dogma that OH md.ms dizziness and not vertigo. A recent
population-based \ludy on \[)‘}nl.lﬂbllu‘sl}‘ occumring OD
across a wide age range showed that the one-year and
lifetime prevalence of OD was 109 and 12.5 %, respec-
tvely. Approximately 83 % of patients with OD had at
least one abnormal autonomic function test result. So far,
11 subtypes of QD have been proposed according to the
pattern of autonomie dysfunction, and generalized auto-
nomic Fallure of sympathetic adrenergic and parasympa-
thetic cardiovagal functions was the most common type.
Four different patterns of OH, such as classic, delayed,
early, and transient type have been found in patients with

D. The head-up tilt test and Valsalva maneuver should be
performed for a comprehensive evaluation of sympathetic
adrenergic failure in patients with OD/OV. This review
summarizes current advances in OH presenting OD/OV,

—
@tonomic dysfunction as a possible cause of residual dizziness
: after successful treatment in BPPV

Sympathoneural function Parasympathetic cardiovagal function
A B A B
Percentage of OH Mumbers of abnormal late Phase 11 Ed ratio HR response

a I . " n

: . l

al ]

sl — — r— . "
C 85BPs Valsaiva (mmHg) }]

o ASBPs orthostasis(mm He) C D

P S e = VR Baroreflex-cardiovagal gain
»t :: ] (msec/mmHg]

o ! “— -

o — 3| F o | '
o + | 1. i

- Kim HA, ctal Clin Newophysiol. 2013 -

10
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rthostatic intolerance syndrome(OIS)

OIS : generic term, loosely used to describe symptoms

occurring upon standing and relieved by recumbency.

Ranging from uneasiness, discomfort, dizziness, lightheadedness,
vertigo, palpitations, head pressure, anxious feeling, a multitude of
somatic complaints referable to sympathetic activation (i.c., shakiness,
peripheral vasoconstriction, clammy feeling etc.) to frank symptoms
suggesting cerebral hypoperfusion and even syncope.

Disturb QOL even by simple activities (eating, mild exercise...) or
NON-orthostatic movement

3
iBp o 5 10 15 20 25 30 35
Time (min) L
ABP P o S
=B e
8P
»™ SBP
MBP
DBP
v
25 mmHg

valsalva ratio = 2.33

...........................................................
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Pitfall in diagnosis

of vertigo

Orthostatic intolerance syndrome causing dizziness/vertigo

|

l l

OHT [

{acuta/chronic O

OH, orthostatic hypotension

OHT. orthostatic hypertension

POTS, postural tachycardia syndrome
Ol, orthostatic intolerance

{acute OI}

(chronic OI)

Neurogenic or non-neurogenic cause of OH

Neurogenic Non-neurogenic

Chronic course

Cause Diabetic autonomic neuropathy, MSA, | Dehydration/hypovolemia, anemia,
PD, PAF, amyloidosis drug. systemic infection. prolonged
immobilization, CHF,
deconditioning state
Age Older (17% in > 65) Any age
Pattern of OH Classic Classic or delaved or initial
SAF A proxy for SAF nons
Plasma NE levels | Noremarkable change after standing Increase (at least 2-fold) after
standing
HR response OH associated with a heart rate OH associated with a heart rate
after tilting increment <15 beats per minute mcrement =15 beats per minute
VM-induced BP Impaired PRT. blunted phase TV Nommal
changes overshooting, reduced/absent phases
oL
Occutrence Less common Common
Duration

Acute course. often reversible

SAF, sympathetic autonomic failure. PRT. pressure recovery time, VM. valsalva maneuver
PAF, pure autonomic faihire

ek ZEIeE] 2018 &2 ME2| BYu=
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Cinical Sesnto (30070 112 157145 (Prietod in Great Britsink  dei:10.1042/C330040001
158 W, Wieling and others

BP (mmHg)

HR (bpm)

60
Time (sec) Time (sec)

Figure | Changes in HR and BP in a 20-year-old male with an asthenic habitus (197 cm and 73 kg) and a 10-year history
of almest daily near-syncope and ional syncope upen ding up
Note the marked inioial fall in finger BP accompanied by light-headedness upon acive itaading, but net upen passive head-up tit. Reproduced from [T8] with

permission. (€) (1000) Behr Stafleu van Loghum.

di its epidemiclogy, p physiology and 1 £

Prevalence of orthostatic hypotension

15%
10.9%
=
E 10% 9.2%
)
jia]
&)
5 6.3%
= 5.19
1%
= 5%
=~
B
n= 1062 n = 1456 n=664 n =340
0% 71-74 75-79 80 - 84 85+

AGE GROLUPS
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Pitfall in diagnosis of vertigo

Prevalence of autonomic*dizziness/vertigo

25 / POTS
Il men
20 + O women
15 - OH
%
10 -
0 e

18-29 30-39 40-49 50- 59 60-69
age group (years)

* Dizziness/vertigo evoked or aggravated by exertional or orthostatic challenge
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tilt supine tilt supine
. t i am ' t
e o
[mrbg) Immng)
“’“W
) a
DO0000 Lo ba rze00 005G 0000 01000 002000
. tilt supine tilt supine
n v
S { } o \ }
1600 y
a
=T EET 02000 063000
c D
tilt suping tilt supine
2000
- ' ' s ' f
Lrmenng ) e
tmenng
1nae
¢ .
©00-00.00 001000 023,00 003000 000000 01000 ©02000 0o i0 e
00 tilt suping 204 tilt supine
s Hu
o ; ' () ' '
oo 1me
TENE s e
o a!mm oxienn 00 2000 a0
oo 01800 e ananaa

Fig. 3 Different patterns of OH in patients with orthostatic dizziness. Beat-to-beat blood pressure in mmHg and heart rate response in beats per
minutes in a representative subject with classic OH (a), delayed OH (b). early OH (). and wansient OH (d). O onhostatic hypotension

100%

60%

0%

0%

0%

Patients with Orthostatic Intolerance: Relationship to Autonomic
Function Tests results and Reproducibility of Symptoms on Tilt.

sakpan M 534 skpn [l 5%
Trgingsersatonon g [ 150% Tiglng 2nstion coleg | 0%
Dificuty of beathing M 75% Dty beathing T 128%
tgpent [ 3% leggen | 218
Headahe N 1334 Headache [ 6o
thest tghtress NI 19 5% chesttightress | 5%
B With sympt Tiednss I 13% Tredeass I 45%
Cod sneating N 1345 Codsweing [ 45%
B without sye
paptaten [N 137% Paptatc [ 3305
tee potiem [ 08 xie b [ 7
fouze N 7% Neccen TN 1774
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- Lee H, et al. Sci Rep. 2017 -
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Pitfall in diagnosis of vertigo

Eating induced delayed OH
L tilt

supine l

200.0
=
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Food intake and blood pressure
-postprandial hypotension-

CONTROL SUBJECTS
AUTONOMIC FAILURE
MEAL
[
30 -15 0 15 30 45 60 90 120 180
Time (min)
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ORIGINAL COMMUNICATION

Orthostatic hypotension in acute cerebellar infarction
Hyun-Ah Kim'? « Hyung Lee'?

Abstract  To investigate the frequency and pattern of  compared 10 non-OH grosp. Cerebellar infarction may
orthostatic hypotension (OH) associated withacute isolated  cause a briel episode of OH. The medial | of the
cerebellar infarction, and 10 identify the cerebellar stuc- | superior semilunar Iobule and wnsil may participate in
ture(s) potentially responsible for OH, 29 patients (mean regulating the carly BP response during orthostasis,

age 60.0) with acute 1solated cerchellar infarction per-

formed a standard battery of autonomic function tests Keywords  Orthostatic hypotension - Cerebellar
including the head up tilt test using Finapres for recording infarction - Head-up (il test

of the beat-to-beat BP response during the acute period.

Cerebellar infarction related OH was defined as fall in BP
(=20 mmHg systolic BP) on tilting in patients without any
diseaseis) that could potentally cavse awonomic dys-
function, or in patients who had a potential cause of
autonomic dysfunction, but showed the absence of OH
during a follow-up test. The severity and distribution of
ionomic dysfunction were measured by the composite
stonomic severity score (CASS). Nine patients (31 %)
had OH (range 24-53 mmHg) on tilting during the acute
period. Most patients (7/9) had a remarkable decrement in
systolic BP immediately upon tilting, but OH rapidly
normalized, Mean of maximal decrease in systolic BP
during head up tilt test was 37.0 mmHg. The OH group
showed mild autonomic dysfunctions (CASS. 3.7) with
adrenergic sympathetic dysfunction appearing as the most
common abnormality. Lesion subtracti caled
that damage (o the medial pant of the superior semilunar
lobule (Crus 1) and tonsil was more [requent in OH group

analyses

A. Cerebellar OH (n=9)

L ERODD
B. No cerebellar OH {n=20}
Yy TN

. Cerebellar OH vs. No cerebellar OH

SN o £ £

Tima | minj

ittan

D. The areas including the superior semilunar lobule

and tonsil are selectively shown.

ELEODDNH Y 4

{

§ ' . e e T
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Pitfall in diagnosis

of vertigo
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Clinical Neurophysiology

Orthostatic hypertension: An underestimated cause of orthostatic
intolerance
Hyung Lee, Hyun-Ah Kim”

D of imyung University School of Medicine, Dacgu, South Korea
Brain Research Instinste, Keinyimg University Sehaal of Médicine, Dasgas, South Korea

HICHLICHTS

y A% af the Wil ot <h OIThost Ty
- An increased perrplben:nvasrularr i e during o i ay bea i mechanism of artho-
static hypertension
- Orthostatic hyy ion should be i a2 one of the causes of orthostatic intelerance.

¢ To investigate the frequency and mechanism of orthostatic hypenension (OHT) in paticnts
ostatic intolerance,
Methods: We retrospectively ewed 1033 consecutive case serics of orthestatic intolerance that
underwent autonomic function tests including a ad-up tilt test. OHT was defined as a paradoxical
orthestatc increase in systolic blood pressure (BP) of at least 20 mmHg duning 1 tilt. We collected
AUloNOMIc parameters duging the "1dl'l|.|ﬂll|l£l?l| autonomic function wests, which included the beat-to-
z the tilt table test and comparcd them with age 1
sex-matched normal controls and the orthostatic hypotension (OH) group with orthostatic syimploms.
Resuirs. We identified 38 (3.7%) patents who showed OHT durime the e The inciedse Qi mean sysiolic
BP during the 1ilc was 265 mmHe Approximately 8725 (33/38) of the OHT patients stu'awm an
1otal peripheral resistance during the BIL The mean increase in total peripheral e
baseline was significantly higher in OHI patients compared to normal controls, but [hl’ OH group shonwed
a decrease in mean total peripheral resistance during the il
Concinsion: A select few patients with orthostanic dizziness can show OHT during the tic and they have
signe of increased peripheral resistance
sigmificance: OHT may be considered in the differential diagnosis of orthostate ntalerance.
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Diagnostic criteria of Panic attack (DSM-1V)

A panic attack is a brief episode of intense fear or discomfort
with at least 4 of the following symptoms developing abruptly
and peaking within 10 minutes: ®H '+ & HS| Z&F 4=

1) A D AU 2= A %’C’ L’f"'
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Pitfall in diagnosis of vertigo

Psychiatric and functional vestibular
disorders

* Panic attack

* Generalized anxiety disorder (GAD)

* Phobic postural vertigo (PPV), 1986

* Visual vertigo (VV), 1995

* Space and motion discomfort (SMD), 1993

* Chronic subjective dizziness (CSD), 2007

» Persistent postural-perceptual dizziness (PPPD)

(Narrow) Definition of psychogenic dizziness

. No vertigo
Definition of vertigo — a sensation of motion in the absence of

motion (classification society of Barany Society, 2009)

© OZX[2120| YAMMH ESFFL| CIE S&E1 20| LIEHE
C} - part of psychiatric symptom cluster

« TEI IS HAMUIM &

. Panic attack

Isolated dizziness between panic attacks ?

monosymptomatic postural dizziness in phobic postural vertigo
(PPV)?

CherhZInIotE] 20185 &7 20| WMDY
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Persistent postural-perceptual dizziness
(PPPD)

Y persistent

- most days for 3 months or more, wax and wane

\/ postural

- exacerbated by postural challenges (standing or walking)

\ Perceptual

- perceptual sensitivity to space-motion stimuli, i.e., €xpose
to moving visual stimuli or complex visual patterns or
active or passive head motion

\ dizziness, unsteadiness, or non-spinning internal vertigo

\/ significant distress or functional impairment

Persistent postural-perceptual dizziness
(PPPD)

v 27 most common cause of dizziness (after BPPV)

\ precipitating event (70%, structural vestibular syndrome or medical
condition)

- peripheral or central vestibular conditions, 25-30%
- vestibular migraine

- concussion or whiplash injuries

- autonomic disorders

- cardiac dysrhythmias, adverse drug

\ precipitating event (30%, acute psychological distress)

Panic or generalized anxiety disorder

\ Predisposing factor

anxiety-related personality traits or pre-existing anxiety disorders
v SSRI
vestibular and balance rehabilitation therapy

ChEHAIZITI3HE] 20181 27 HZ0| B TS




Pitfall in diagnosis of vertigo

Psychological

Functional

Persistent postural-perceptual dizziness (PPPD)

« lasting few seconds

the lesion

* less than 1% of all new cases of epilepsy

[solated epileptic vertigo

* ‘Tornado epilepsy” mimicking vestibular disorders

- vestibular paroxysmia or vestibular migraine

* activation of paricto-insular vestibular cortex (PIVC)
= usually have other clinical features of epilepsy

* nausea was frequent in recovery phase after seizure

- ictal nystagmus usually beating away from the side of

CfEHAIZITIStE| 20181 £ 20| WIS
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Tumarkin’s otolithic crisis

- sudden fall without LOC of vestibular origin

- drop attack of otologic cause
- sudden balance related fall

4+ 67-year-old woman
c/c; sudden falling to the ground (4 0
cluster attacks) 10
she subjectively felt as if pushed from 20
front.

p/T:hearing loss, tinnitus on left

dB

SBREIBEEHR

and episodic vertigo
Brain MRI and MRA: normal
Dx: Meniere’s disease with

drop attack
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Pitfall in diagnosis of vertigo

Primary fissure

Horizontal fissure

| 102 Posterolateral fissire
2 sec

RT vestibular neuritis ?
A diffusion—weighted axialimage
Electronystagmography recordings.

- Lee H. J Newrol 5c 2004 -
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Y@  Cerebellar infarction presenting
= isolated vertigo

Frequency and vascular topographical patterns

ohn, MD; Y.-W. Cho, MD; S.-R. Lee, MD; B.-H. Ahn, MD); B-R. Park, MD;
and R.W. Baloh, MD

H. Lee, MD: S.-1

To determine the frequency of cerehellar infaretion mimicking vestibular neuritis (VN}, the pattem
ates VN, Methods: We studied 240
{iagnesed by brain MEI from
5 patients (10.4% )
ing
ction
fon

Abstract—0hjertive:
of clinical presentation, and the territory of the cerebellar infarction when it simu
consecutive ¢ of isolated cerebellar infarction in the territories of tho cere arter
l]u acute -lr‘nlu' lvvmr\ al !}!l‘ F\-‘III'IHIII" T1I|I\ r’rnll\ Tlnln_ an I\Ia rilr\ H Center. Results: We identified &
3 : M. Two types of cerebellar infarction simu

VN were found: iselated spontaneous |arr\Jnn--ml vertigo with imbalance : a sole manifestation of cerabel n
(= 24) and isolated spontaneous prolonged ve y with As an initial manifestation of cerebellar inf:
{n = 1) followed by delaved neurelogic deficits 2 days afier the onset. The cerebellar infarction territory most commonly
involved was the medi: ul bl anch of the posterior inferior cerebellar ory 124 269 ), followed by the anterior
4790 None of patients with infarcts in the territory of the superior corebellar
s prolonged vertigo. Conclustons: Cerebellar infarction
thought. Early recognition of the pseudo-vestibular

ior cerehellar
y or multiple ¢ wwed isolated spontane
simulating vestibular neuritis is more common than previous
neuritis of vascular cause may allow specific management.

inf

NEUROLOGY 2006:57:1175-1182

Table 2 Vestthular findings and fmbalance in 24 patfents with = 7 v -

pacudo-vestibular neuritis associatod with mPICA t ‘CE'EbG”Er:I'"fIEmt'tO" presanting isolated vertigo: Frequency and vascular
ciabollait ;i opogrophical pattems.

cerebellar infarction i sy

=, 3; Ahn, B; Faik, 3; Balch, R

Neuralogy 67(7):1178-1183, October 10, 2006,
DOi710.1212/01. wniDHD02 38500015302 04

Findings

Head thrust test

SN
GEN
Tygion 8 nodulus infarction
Unidirectional? 1
Gaze o only lesion side T
Asymmetrie pursuit? B
Asyvmmetric OKN i
Canal paresis Momne
Imbalanes grade
1 7
2 1
a 16
17

Lesion side
Healthy side

¢ differences more than 22% at bithermal

Canal paresis was defined a

caloric stimulation.
Direction-changed bidirecticnal ked nystag that the inten-
sity was maximal when gaze to |]lt |L‘\llﬂl side,

T Directinn-fived unidirectional nked nystagmus beating toward the
side of leaion.

: Ipsilateral inpairment of smooth pursult with frequent corrective
saccade,

mPICA = medial branch of pastorior inferior corebellar artery; SN

spentansous nystagmus; GEN = gaze evoked nystagmua; OKN = optoki-

netic nystagmus.
zalth
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Pitfall in diagnosis of vertigo

Normal head impulse test differentiates
acute cerebellar strokes from vestibular
neuritis

(=]

David E, Mewman- ABSTRACT
Tuh:.r. _.\[D‘ PhD" Objective: To test the diagnostic accuracy of the horizontal head impulse test (h-HIT) ofvestibulo-
Jorge C I-\-.mahl, MDD geular reflex (VOR) function in distinguishing acute peripheral vestibulopathy BPY) from stroks,
Jorge E Alvernia, MD  pMoer patients with acute vertigo, nauseafvomitng, and unsteady gait have benign APV (vestibular
David Z. Wang, DO neuritis or labyrintHtis) as a cause. However, some harbor life-threatening brainstem or cerebellar
strokes that mimic APV. A positve hrHIT {abnormal VOR) s sald to predict APV,
Methods: Cross-sectonal study at an urtban, academic hospital over & years. Consecutive acune
vestibular syndrome patients at high risk for stroke underwent structured examination (including
Addreas correspondence and h-HIT), neurcimaging end admission. Stroke was confirmed by neurcimeging (MRI or CT). APV

Dr. | S
okt o ot was diagnosad by normal MR and sppropriate clinical evolution in follow-up

Ej“"_‘i’_”a;""‘: mji__ . Results: Forty-three subjects enrolled. One had an equivacal b-HIT. Patlems with APV had a posi-
&I.,.«hxf[.m:.d.; tive h-HIT (n = 8/8, 100%). Mast patients with stroke had a nagative h-HIT (0 = 31/34, 91%),
:‘“::;; _""*":; WL 61637 Howenver, contrary to corventional wisdom, three patients with stroke (29¢) demonstrated a posi-
carvah i, e

thve h-HIT (1 vestibulocerabellar, 1 pontocarabeliar, 1 pontocarsbellod abyrinthine stroke).

Canclusions: Patients with lateral pontine and cerebellar strokes can have a positive horizontal
head impulse test (h-HIT), so the sign's presenca cannot be solely relied upon to identify a
benian pathology. Additional clinical features (e.g. directonality of nystagmus, severity of
truncal instability, nature of hearing loss)must be considérsdinpatients with acute vestibular
syndrome with a positive hHIT before a certral localization can be confidently excluded.
Nonetheless, the h-HIT remains a useful bedside rest—in acute vestibular syndrome patients,
a negative h-HIT {i.e, normal VOR) strongly suggests a central lesion with & psaude-

HINTS to Diagnose Stroke in the Acute
Vestibular Syndrome

Three-Step Bedside Oculomotor Examination More Sensitive Than Early
MRI Diffusion-Weighted Imaging

Jorge C. Kattah, MD: Arun V. Talkad. MD: David Z. Wang. DO:
Yu-Hsiang Hsieh. PhD. MS: David E. Newman-Toker. MD. PhD

Background and Purpose—Acute vestibular syndrome (AVS) 1s often due to vestibular neuritis but can result from
vertehrobasilar strokes. Misdiagnosis of posterior fossa infarcts in emergency care settings is frequent. Bedside
oculomotor findings may reliably identify stroke in AVS, but prospective studies have been lacking.

Methods—The authors conducted a prospective, cross-sectional study at an academic hospital. Consecutive patients with
AVS (vertigo. nystagmus, nausea/vomiting. head-motion intolerance, unsteady gait) with =1 stroke risk factor
underwent structured examination, including horizontal head impulse test of vestibulo-ocular reflex function,
observation of nystagmus in different gaze positions, and prism cross-cover test of ocular alignment. All underwent
neurcimaging and admission (generally <-72 hours afier symptom onset). Strokes were diagnosed by MRI or CT.
Peripheral lesions were diagnosed by normal MRI and clinical follow-up.

Resulti—One hundred one high-risk patients with AVS included 25 peripheral and 76 central lesions (69 ischemic strokes,
4 hemorrhages, 3 other). The presence of normal horizontal head impulse tesl, direction-changing nystagmus in
eccentric gaze, or skew deviation (vertical ocular misalignment) was 100% sensitive and 96% specific for stroke. Skew
was present in 7% and associated with brainstem lesions (4% peripheral, 4% pure cercbellar, 30% brainstem
involvement; x%, P=0.003). Skew correctly predicted lateral pontine stroke in 2 of 3 cases in which an ahnormal
horizontal head impulse test erronecusly suggested peripheral localization. Initial MRI diffusion-weighted imaging was
falsely negative in 12% (all =48 hours after symptom onset).

Conclusions—Skew predicts brainstem involvement in AVS and can identify stroke when an abnormal horizontal head impulse
test falsely suggests a peripheral lesion. A 3-step bedside oculomotor examination (HINTS: Head-Impulse—
Nystagmus—Test-of-Skew) appears more sensitive for stroke than early MRI in AVS. (Stroke. 2009:40:3504-3510.)
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Positive HIT result in central lesion

X Infarct selectively involving the root entry zone of the
eight NErve Kim 55 7 Newol 2015 -

* [solated vestibular nucleus infarction

-Lee H. STROKE 2011, Kim JS. J Neurol 2014-

* [solated floccular infarction - xm 5s 7 Newot 2014 -

Isolated Vestibular Nucleus Infarction Mimicking Acute
Peripheral Vestibulopathy

Hyun-Ah Kim, MD; Hyung Lee, MD
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Pitfall in diagnosis of vertigo

ch

Velocity (/s)

RAC (gain=0.90)

LAC (gain=0.98)

RIC (gain=0.96)

Head velocity

Exe velociy
= Mcan head velocity
—— Muan ¢ye veloaty

HC normal range = 0.70

o 109 150 200

Time (ms)

AC normal range =0.72

% 0 100

PC nommal range = 0,76

Table

HINTS evaluation of isolated central vertigo syndromes

Central vertigo
syndrome

Head impulse test

Ocular tilt reaction
tincluding skew)

Characteristic feature(s)

Vestibular Nucleus | +Ipsilesional

Flocculus +Small contra
Tonsil -
Nodulus -
Inferior cerebellar -

peduncle

= ipsilesional possible

Spontaneous Gaze-evoked
nystagmus nystagmus
Contralesional  +
Ipsilesional +
Ipsilesional +
Ipsilesional -
Ipsilesional -

Zlpsiversive

+Contraversive

+Contraversive

+Contraversive

+Contraversive

Overlapping central and penipheral

Bithermal calorics may be normal

Foor pursuit
Central patterns of HSN; PAN:
positional nystagmus

Impaired ipsilesional pursuit

HSN head-shaking nystagmus, PAN periodic alternating nystagmus
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Pitfall in diagnosis of vertigo

A, Success of fixation suppression in SN
& B

Without fixation

£
Z
H
-3

-Lee H. et al. Cerebellum 2014-

Dangerous peripheral vertigo

* 67M|, At
HTN/NIDDM for 20 years

X Acute prolonged vertigo, spinning nature

X Unidirectional spontaneous and gaze evoked nystagmus
to right side
Positive HIT on left side

Veering to left side during walking
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1 day after onset

SN

LH \‘f“"-xlr“x_-h\,\u/-\__ e — Jn""‘\-/\\ o "\-“"41"“‘"1'\"'\5-“‘1"\-‘4;\—'\“P“'VJ‘]I_I"VJ"-’\"VW\.“P‘-J
= s
Without fixation With fixation :
LT

o f ey f“\«.’l\w&“j “\""\J“‘MW'V\M. h.f\p\,‘

T W Ay R P "“"‘1"’"‘\"\%#"‘1

Mean SPV in darkness = 8 Mean SPV during fixation =6

Direction-fixed unidirectional GEN

1 day after onset

RT : B
= wk.‘w.\f\mw.-iw Primary position Ir T
: I’,.«\]\M\-'Jk"ﬂﬂ lM‘Ja"\"'M""‘"’_r"""-"hr\J .
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Pitfall in diagnosis of vertigo

Pure tone audiogram and caloric response

B PURE TONE AUDIOGRAM
FREQUENCY. HZICPS)

PURE TONF AUDIOGRAM
FREQUENCY, HZIEPS)
300 1000 3000 veoe 090

-9 | 1 xﬂ 4.5 A
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Possible lesion sites

X Inner ear
X Eighth Nerve
* Root entry zone of Eighth nerve

* Vestibular and cochlear nuclei in brainstem

* Initial false negative MRI?

Initial MRI

* Otologic or Neurologic
disease?
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Pitfall in diagnosis of vertigo

3 days after onset SN

LH i _ \asiaN skt Sv B W AN

P e . S . |

Without fixation With fixation
S P s ., e o e
B e T e S
Mean SPV in darkness = 3 Mean SPV during fixation = 8
Direction changed bi-directional GEN

RT Primary position LT

LH ..'I.".'rl-l‘ll

v '

o I el ooy | M

L [ R AN iy A B — . q‘\iﬁl e
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Pitfall in diagnosis of vertigo

[solated labyrinthine infarction as a harbinger of anterior inferior cerebellar artery
territory infarction with normal diffusion-weighted brain MRI

Ji Soo Kim ¢, Kyung-Hee ChoP, Hyung Lee **

Methaods: We studied 54 consecutive patients with AICA infarction diagnosed by brain MRI from the acute
stroke registry.

Results: We identified 4 patients (7.4%) with AICA territory infarction who initially presented with vertigo and
hearing loss mimicking acute labyrinthitis and subsequently suffered from delayed neurological deficits. All
patients had normal brain MRIs including diffusion-weighted images at the time of isolated audiovestibular
loss, but all subsequently exhibited acute infarct(s) in the AICA territory on follow-up brain MRIs when they
developed additional neurological deficits.

Conclusion. Labyrinthine infarction may be a warning sign of impending pontocerebellar infarction in the
AICA territory. Our results indicate that even a classical peripheral presentation, e.g, acute hearing loss, and
acute vertigo with unidirectional nystagmus, may be a manifestation of ischemic stroke in the posterior
circulation,

In localization oflesion site.causing Vertigo, Central vs Periph
anatomic(NOT etiologic) differentiation !
Even classic peripheral presentation should not s;mply considered as a

benign from a neurologist point ‘

%

8-30% of patients with posterior circulation stroke (mainly AICA
territory) had acute audiovestibular prodromal symptoms before
more widespread infarction and this symptom may come
to be viewed as an opportunity to prevent an impending
posterior circulation stroke. - Lee H et al (2005, Kim Js et al (2009), Lee H et &l (2009) -

Audiovestibular loss in anterior inferior cerebellar artery territory infarction: A
window to early detection?
Labyrinthine infarction, LI 0| 24 H=Z

Hyung Lee
Departmeent of Neurology, Keimyung University Scheol of Medicine, Docgu, South Korea ?_‘I ?3!' 9| J_H‘ "\_|’H | _CT')_ ?
Broin Research Instirute, Keimyumg University School of Medicine, Deegi. Sourh Koreo

ABSTRACT

enonset of severe
1l paresis to caloric
nreror inferior cer-
ar findings, without

Acute audiovestibular loss is a common neurctological condition tl
prolonged (lasting days) ventigo and heaning loss and is diagnoss
stimulation and sensorineural hearing lass on pure tone audiogran
ebellar artery ( AICA) territory infarction focused mostly on assoaat
a detailed description of neurotological findings. Since 2000, severa cdthat acute audio-
vestibular loss is an important sign for the diagnosis of AICA territo 15t eight subgroups
of AICA infarction have been identified according to the pattern of neurotological presentations, among which
the most common pattern of audiovestibular dysfunction is the combined loss of auditory and vestibular func-
tions. Because audiovestibular loss may occur in isolation before ponto-cerebellar infarction involving AICA dis
tribution, audiovestibular loss may serve as a window to prevent the progression of acute audiovestibular loss
into more widespread areas of infarction in posterior drculation (mainly in the AICA territory). Clinican should
keep inmind that acute audiovestibular loss may herald impe nding AICA te ritory infarction, espedally when pa-
tients had basilar antery occlusive disease presumably dose to the origin of the AICA on brain MRA, even if other
central signs are absent and MRI does not demonsirate acute infarcrion.

© 2011 Elsevier BV. All rights reserved.
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What a high risk factor(s) suggesting (predicting) impending stroke
at the stage of isolated audiovestibular disturbance?

Table 3. MRA Findings in Patients With (Group 2) and Without
(Others) Prodromal Audiovestibular Loss

Group 2 Others P
n=13) nh=69) Value*
Basliar artery stenosis or 62% (8/13) 13% (9/69) 0.000
occiusiont
VarteDral artery stenosis or 46% (6/13) 35% (24/59) 0534
occiusiont
Normal vertebrobassar 23% (3/13) 55% (38/659) 0.067
system

*Based on y” test Significance was assumed at a value of A-<0.05.

{1Focal (jower or miagdie portion cilose to the ongin of the anterior Inferior
cereballar artery) or diffuse narrowing of the basliar artery.

{Focal or aifuse namowing of e vertedbral artery.

- Lee H at al. Stroke. 2009;40:3745-3751-
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