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The Treatment and Natural Course ._
Of Penpheral and Central Vertlgo Deutsches Arzteblatt International 2013; 110 : 505-16

Michael Strupp, Marianne Dieterich, Thomas Brandt

Frequency of various forms of ve 17 718 patients at a ialized
interdiscig Jret .

plinary center*
Fom ol vrgo e | %
Benign paroxysmal positional vertigo 3036 | 171
Somatoform phobic vestibular vertigo 2661 | 15.0
Central vestibular syndromes 2178 C123 >
Vestibular migraine 2017
Meniere's disease a ] 1795 . 10.1
Vestibular neuntis 1462 8.3
Bilateral vestibulopathy \"4 1263 71
Vestibular paroxysmia 655 3.7
Peychogenic vertigotether) . &5 | 29
Pan;mphanc fistula 93 0.5
Vertigo of urﬂt:aﬁm_mg;n 480 27
Other* 1563 | 88
Total 7718 | 100.00
14888-2012: Vertigo dinic of Ludwig Maximilian University and the German Center for Vertigo and Balance
Disorders
] “ Includes, among others, nonvestibular vertigo in neurodegenerative diseases, nonvestibular oculomotor
N disorders in myasthenia grawis, and penpheral ocular muscle paresis
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VPPB DU CANAL POSTERIEUR DROIT
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Vertiges Positionel Paroxystique Bénin
N’est PAS un VPPB :

Un vertiges de position
qui persiste > 2 min a 'immobilité.
qui n'est présent qu’au redressement
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The Costs and Utility of Imaging in Evaluating Dizzy Patients in the
Emergency RDDI'I'I Laryngoscope, 123:2250-2253, 2013

Syed F. Ahsan, MD, FACS; Mausumi N, Syamal, MD, M5; Kathleen Yaremchuk, MD, MSA;
Edward Peterson, PhD: Michael Seidman, MD, FACS

TABLE Il.
Positive Yield for Imaging.

Retrospective study identified patients

Imaging Modalit Mo. of Patients Significantly Positive % Yield . .
itk o RTCanky "o » presenting to an integrated health care

CT 810 6 0.74 delivery system’s ED with dizziness and
MRI 90 11 122 vertigo [ICD-9] between January 2008
CT = computed tomography: MBI = magnetic resonance imaging. and January 2011.
Conclusions:

In the 3-year period studied, ... The use of MRI in all cases of dizziness
was found to be neither practical nor useful.

However, appropriately directed MRI of the brain is recommended in
patients with dizzinesssand other neurological signs or symptoms.
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Cerebellar infarction presenting

isolated vertigo

Frequency and vascular topographical patterns

Table 2 Vestibular findings and imbalance in 24 patients with
pseudo-vestibular neuritis associated with mPICA ferritory
cerebellar infarction

Findings Patients
H. Lae, MD: S0, Schn, MD: Y.-W, Cho, MD: 5-R. Loe, MI):: B.-H. Ahn, MDD B.-R. Park, MD:
and B.W. Baloh, MD 10 s> [1c.d thrust test Normal
NEUROLOGY 2006;67:1178-1183 SN 15
)y EN
Tvpical*® 13
Unidirectionalf 4
(Gaze to only lesion side 7
150 ﬂ vertigo as a sole manifestation of cerebellar infarction g .
147 ) o ) ) , ) Asymmetric pursuitd 6
. vertigo as an initial manifestation of cerebellar infarction .
* _ . ) Asymmetric OKN 4
I:[ may have vertigo but always other associated neurclogical .
50 syn'lpl:oms and signs Il‘ Cﬂ]].ﬂ] PH.I'ES].E None
Imbalanee grade
40 44 A !
2 1
- 3 16
20 3'5 ; 24 25 Direction
(16.3%) Lesion side 17
1(4.2% Healthy =ide 7
Isolated PICA Isolated AICA Isolated SCA  Mult
C-:rebellar C:rebeﬂar sCe-ebeilar cerebg;r Canal paresis was defined as side differences more than 22% at bithermal
territory territory territory territories caloric stimulation.
Type of cerebellar infarction

* Dhirection-changed bidirectional gaze-evoked nystagmus that the inten-
sity was maximal when gaze to the lesion side.

7 Dhirection-fixed unidirectional gaze-evoked nystagmus beating toward the
side of lesion.

I Ipsilateral impairment of smooth pursuit with frequent corrective
saccade.

mPICA = medial branch of posterior inferior cerebellar artery; SN =
spontaneous nystagmus; GEN = gaze evoked nystagmus; OKN = optoki-
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OUTILS CLINIQUES d’EVALUATION du RVO
HIT - Head Impulse Test
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Nystagmus du Regard Excentré (Gaze Evoked)

A ~7+ www.cliniqguedesvertiges.be



PHYSIOPATHOLOGIE du GAZE EVOKED NYSTAGMUS

FORCE INSUFFISANTE pour MAINTENIR
UN OEIL ou LES DEUX YEUX
dans UNE ou PLUSIEURS POSITIONS

N

Fuite de
I'integrateur
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STANDING, a four-step bedside algorithm
for differential diagnosis of acute vertigo
in the Emergency Depaﬂment 5. VANNI'. B, PECCE, C. GASAT. £ MORONI, M. RiIsso!, MIGTIRVIANT. P NAZERISN!. S. GRIFON',

P VANNUCCEH

ACTA OTOR HINOLARY MOGOLOGICA TTALNCA 200,344 19420

Acute isolated vertigo
(no other neurological deficits)

Mystagmus
(Frenpeel's glasses)

/ \

SponTAngous 1 Positional
/ \‘ Absent
Umi Fluri
Directional directional

pure vertical torsional

. Pagnini-MeClure Dix-Hallpike
HIT Horizonial plane Sagittal plane
v
stundiNG
[ |rrr]:lm.1.|'blt unassisied)
Positive Negative
l l L] w L ]
VN | [ Suspected Central Vertigo BPPYV
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STANDING, a four-step bedside algorithm
for differential diagnosis of acute vertigo
in the Emergency Department PECC

5, VANMI', B. PECCIE, . CASATI', £ MOROND, M. BISS0, M. STTARAN. P NAZERIAN', 5. GRIFONI
B VANNLGE

ACTA OTOR HINOLARY NGOLOGIC A, TTALNC A 200434 4 g2

Table Ill. STANDING test characteristics.

Central vertigo Non-central vertigo Total
Final diagnosis _Final diagnosis
Central vertigo 1 B 16
STANDING
Non-central vertigo 0 82 82
STANDING
Total 1 a7 08

Sensitfvily: 100% (95% CI 72.3-100%); specificity: 94.3% (95% CI: 90, 7-84.5%); positive predictive value: 68.8% (95% CI 49.7-68.8%), negative prediclive value: 100%
{95% Ci: 98.3-100%,,
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HINTS to Diagnose Stroke in the Acute
Vestibular Syndrome

Three-Step Bedside Oculomotor Examination More Sensitive Than Early
MRI Diffusion-Weighted Imaging  (Stroke. 2009;40:3504-3510.)

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

Table 1. Key Clinical Features in Patients With Peripheral Versus Central AVS

Symptoms, Signs, and Imaging at Presentation PAVS (n=25) CAVS (n=76) NLR Central (95% CI)
Associated symptoms 12% 41% 0.67 (0.53-0.85)"
Acute auditory symptoms 0%t 3% 0.97 (0.94-1.01)

Headache or neck pain 12% 38% 0.70 (0.56-0.88)
General neurological signs (including truncal ataxia) 0% 51% 0.49 (0.39-0.61)
Facial palsy 0% 1% 0.99 (0.96-1.01)
Hemisensory loss 0% 3% 0.97 (0.94-1.01)
Crossed sensory loss 0% 3% 0.97 (0.94-1.01)
Dysphagia/dysarthria 0% 3% 0.97 (0.94-1.01)
Limb ataxia 0% 5% 0.95 (0.90-1.00)
Mental status abnormality (lethargy) 0% 7% 0.93 (0.88-0.99)
Hemiparesis (including UMN facial weakness) 0% 1% 0.89 (0.83-0.97)
Severe truncal instability (cannot sit unassisted) 0% 34% 0.66 (0.56-0.77)
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HINTS to Diagnose Stroke in the Acute
Vestibular Syndrome

Three-Step Bedside Oculomotor Examination More Sensitive Than Early
MRI Diffusion-Weighted Imaging  (Stroke. 2009;40:3504-3510.)

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

Table 1. Key Clinical Features in Patients With Peripheral Versus Central AVS

Symptoms, Signs, and Imaging at Presentation PAVS (n=25) CAVS (n=76) NLR Central (95% CI)
Obvious oculomotor signs 0% 32% 0.68 (0.59-0.80)
Dominantly vertical or torsional nystagmus 0% 12% 0.88 (0.81-0.96)
Oculomotor paralysis (3-4-6, INO, gaze palsy) 0% 21% 0.79 (0.70-0.89)*
Subtle oculomotor signs 4% 100% 0.00 (0.00-0.11)*
Direction-changing horizontal nystagmus 0% 20% 0.80 (0.72-0.90)*
Skew deviation present or untestable 4%t 25%§ 0.78 (0.67-0.91)*
h-HIT normal or untestable 0% 93%|| 0.07 (0.03-0.15)*
Initial imaging abnormal¥] 92% 97% 0.33 (0.05-2.22)
Acute infarct or hemorrhage=-chronic lesions 0% 86% 0.14 (0.08-0.25)*
Other acute pathology=chronic lesions 0% 1% 0.99 (0.96-1.01)

. Only chronic lesions (leukoaraiosis)f 92% 11% 11.18 (2.95-42.35)*
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La contre-torsion oculaire

Action Verticale D.S. > O.S.
Action de Torsion O.S. > D.S.

Excitation

Inhibition 7 \

Téte inclinéede 45°
vers la gauche

Téte inclinéede 45°
vers la droie

Nk . [EEgEry

/%\}ﬂ Rotation autour de I'laxe optique de 7,9°
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INSTABILITE et OCULAR TILT REACTION par
LESIONS THALAMIQUES PARAMEDIANES

Mesence-
phalon

Pons

Medulla

utncle

— vertical
semicircular
canals
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HINTS to Diagnose Stroke in the Acute
Vestibular Syndrome

Three-Step Bedside Oculomotor Examination More Sensitive Than Early
MRI Diffusion-Weighted Imaging  (Stroke. 2009;40:3504-3510.)

Jorge C. Kattah, MD: Arun V. Talkad, MD: David Z. Wang, DO;

Yu-Hsiang Hsieh, PhD, MS; David E. Newman-Toker, MD, PhD
The presence of normal horizontal head impulse test,
direction-changing nystagmus in eccentric gaze,
or skew deviation (vertical ocular misalignment) was 100% sensitive

and 96% specific for stroke.

Skew was present in 17% and associated with brainstem lesions
(4% peripheral, 4% pure cerebellar, 30% brainstem involvement).

Skew correctly predicted lateral pontine stroke in 2 of 3 cases in
which an abnormal horizontal head impulse test erroneously
suggested peripheral localization.

Initial MRI diffusion-weighted imaging was falsely negative in 12%

ol (all 48 hours after symptom onset). .
; 23
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The Diagnostic Accuracy of Truncal Aot Ounimoka-Caleris, et Lt acd Eoatoh rdort
Ataxia and HINTS as Cardinal Signs FrOTIBIE OO et | e | Ak 15
for Acute Vestibular Syndrome

TABLE 3 | Sensitivity and specificity of each and combined sign.

Sensitivity Specificity

(MRI+) (%) (MRI=) (%)
Direction-changing nystagmus a7 100
Skaw 54.8 4.4
HIT 83 100
Ataxia 1° [ 45.8
Ataxia 2¢ 26.2 81.1
Ataxia 3 66.7 100
Ataxia 2-3 822 B61.1
Asynerdgy+ 828 100
HINTS 100 944
Ataxia 2-3 + direction-changing 100 61.1
nystagmus
Ataxia 2-3 + skew 100 56.9
Ataxia 2-3 + HIT 100 611

*Ataxiz 1 walking independentiy.
"Ataxia 2 cannot walk without suppart,

“Ataxia 3 faling af upright posture,
TABLE 4 | Ataxia grade and final diagnosis.

Peripheral (# of patients/%:) Cenfral (# of patients/%)
0 569 =3
1 J0/54.2 HTA
2 28/38.9 11/26.2
3 - 28/66.7
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The International Classification of Headache Disorders,
3rd edition (beta version) Cephoiaga

13{%) 625808
T Internatonsl Hesxdache Sociery 2013

Al.6.5 Vestibular mizraine

Vestibular nigraine, include:
3 a) SECII'IIEI'I'EU“S \"El'ﬁEG:
Previously wsed terms;

; - i i o i i (i) internal vertigo (a false sensation of self-
Migraine-associated vertigo/dizziness; migrame-related motiofi);
vestibulopathy; migrainous vertigo. (i) external vertigo (a false sensation that the
wisual surround is spinning or flowing);
Diagnostic criteria; b) positional vertigo, occurring after a change of
head position;
c) visually induced vertigo, triggered by a com-
plex or large moving visual stimulus;

A. At least five episodes fulfilling criteria C and D

B. A current or past history of 1.1 Migraine without d) head motion-induced vertigo, occurring
aura or 1.2 Migraine with aura’ during head motion;
. % R X 3 R .
C. Vestibular symptoms™ of moderate or severe inten- ¢) head motion-induced dizziness with nausea

(dizziness is characterized by a sensation of
disturbed spatial orientation; other forms of
dizziness are currently not included in the

sity,” lasting between 5 minutes and 72 hours®
D. Atleast 50% of episodes are associated with at least

one of the following three migrainous features™ classification of vestibular migraine).

1. headache with at least two of the followifig four 3. Vestibular symptoms are rated moderate when they
characteristics: interfere with but do not prevent daily activities
a) unilateral location and severe when daily activities cannot be

: : continued.

b) pulsating quality 4. Duration of episodes is highly variable. About
¢) moderate or severe intensity 30% of patients have episodes lasting minutes,
d) aggravation by routine physical activity 30% have attacks for hours and another 30%

2. photophobia and plmnnphubia" have attacks over several days. The remaining

3. visual aura’
E. Not better accounted for by another ICHD-3 diag- recur. At the other end of the spectrum, there

. : S . B are patients who may take 4 weeks to_recover
nosis or by another Weliglar disorder, fully from an episode. However, the core episode

rarely exceeds 72 hours.
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VERTIGES et MIGRAINE

Episodic vertigo related to migraine (90 cases): vestibular migraine ?
M. Dieterich and T. Brandt. J. Neurol. 1999; 246: 883-892.

Signes inter-crises (asymptomatiques): 66 %

e Poursuite saccadée verticale : 48 %

e Poursuite saccadée horizontale : 22 %
e Gaze evoked nystagmus : 27 %

e Nystagmus spontané : 11 %

e Nystagmus.de position : 11 %
eNystagmus vertical inf.: 3.3 %
eNystagmus vertical sup.: 2.2 %

e Déficit inhibition des RVO : 3.3 %

Lie

HE ?«A

L i
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Neurology®™ 2012;79:1607-1614

Vestibular migraine A Rk, MD
o Michael von Brevern,
Long-term follow-up of clinical symptoms and MD “Tilsman Hottenrott, MD
g . Hannelore Neuhauser, Thomas Lempert, MD
vestibulo-cochlear findings MD, MPH
Table 1 Clinical characteristics of vertigo and Table 2 Interictal ocular motor abnormalities at
concomitant symptoms in 61 patients initial presentation and on follow-up
with definite vestibular migraine
Initlal :
presentation  Follow-up
presantation. Follow-up {n =80)"* n=a1)
Vartigo % %
Type® Varlable No. % No. %
Spontaneous 83 a3 Mormal ocular meter
Positional ag 20 At least one ocular motor
abnormality g 15 25 41
lsolated positional 13 5
Posltional nystagmus 7 12 17 28
Head-motion-induced 61 B4
Head-shak tagm 1 2 23 15
Eplzodas with recurrant @ g -
short spells of spontansous —_ —_
o bRl vartin 24 ad Gaze-evoked mystagmus 2 -
T " 65 86 Spontaneous nystagmus 1 2 1 2
Duration of attacks® Saccadic pursult® - - 8 H
1 mi &5 75 Defictt of VOR
et Suppression 1 2 5 B8
1-5min 20 56
Pathologlcal saccades — —_ — —
5-60 min 24 64
Unilateral VOR deficlit on
<24h 49 74 head- Impulse test 5 & 2 2 3
=24h 52 (5}
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VPPB versus VP migraineux

Nystagmus During Attacks of Vestibular Migraine
S S. Hartman et al "/ A AN Annual Meeting 2004

Intolérance aux mouvements de téte 76%

Nystagmus  non paroxystique, persistant 100%
uniguement positionnel 13-58%

69% Nyst horizontaux, dont 72% directiomconstante en décubitus gauche ou
droit.
5% Nyst. Verticaux

Symptomes migraineux (photophobie ...) souvent discrets, non concomitants
Céphalées : 56%.
Facteurs déclenchant migraineux

Vertiges positionnels récidivants

< VP migraineux : 70% patients > 2 épisodes/an
}/,E/g& VPPB 15% réC|d|Ve dans I’annéeM von Brevem et al, NEUROLOGY 2
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TiTrATE: A Novel Approach to Diagnosing Acute Dizziness and
Vertigo

David E. Newman-Toker and Jonathan A. Edlow

Newrol €lin, 2015 August ; 33(3): 577-599.

Timing -Trigger - Targeted History/ Exam

Table 1

u - : . * "
Timing-and-trigger-based “vestibular  syndromes

Timing

l'l"iggers-'i Present

No Triggers

New, episodic

Triggered episodic vestibular syndrome (EVS) (eg|
positional vertigo from BPPV)

Spontaneous episodic vestibular syndrome (s-
EVS) (e.g.. cardiac srthyvthnua)

New, continuous

Post-exposure acute vestibular syndrome (t-AVS) (e.z.. post
gentamicin)

Spontaneous acute vestibular syndrome (s-AVS)
{e.g.. posterior fossa stroke)

Chronic, persistent

Context-specific chronic vestibular syndrome (1-CVS) (e.g..
uncompensated unilateral vestibular [oss, present only with
head movement)

Spontaneous chronic vestibular syndrome (s-
CVS) (e.g., chironic, persistent dizziness associated
with cerebellar degeneration)

L

Note that the use of the word ‘vestibular® heregonnotes vestibular svamproms (dizziness or vertigo or imbalance or lightheadedness, etc.). rather

than underlying vestibular conses (e.g., benign paroxysmal positional vertigo. vestibular neuritis)

‘Triggers here for non-spontageons forms refer to obligate miggers (EVS), exposures (AVS), and contexts (CVS) that sharply distinguish these
forms from themr spontaneous coumterparts, Spontaneous canses, as defined here, sometimes have underlving predispositions or precipitants, b

these are not “only-and-alwavs,”

www.cliniquedesvertiges.be




TiTrATE: A Novel Approach to Diagnosing Acute Dizziness and

Vertigo

David E. Newman-Toker and Jonathan A. Edlow

B N B = ™
Timing Triggers Targeted Tests
History/Exam Treatment
B Hallplhe (<} rtpa:t?m far
BPPY
e
\ Medical wark
#l workug
Diex-Hadipike |-
/ \ Orthostatic VS (+] for rthertat
e
Dex-Hadplke |-}
e St
SYNDROME -
Typical migrame or
Mnigre's Ha
/ ABLDI%3
Crthar typical Ha
x Spontaneou (vasovagal, parici (R
A

Nenrol Clin. 2015 August ; 33(3): 577-599.

F

Head trauma or CT/CTA for skull
whiglash Hx fracture, vertebral
artery dissection
e —
SeaNRRSCr Otology consult for
i perilymph fistula
Toue i Madical tasts or
(€0, ilicits) L treatment PEN
Snecation te Adjust dose o
(AEDs, gentamicin) detoxify PAN
—
HINTS periphersl Vestibular

no deafness

sedative, follow-up

HINTS central or ( "'I”’“;_““J'“"’Hm
: or encephalitis)
e
Mo mystagmus Medical workup
[nermal QM) J +f= pEure werkup
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