
Conclusioni
• La vertigine in PS, seppur raramente, può essere l’espressione di una 

condizione di rischio grave ma potenzialmente trattabile

• Sindrome vestibolare acuta: neurite vestibolare vs stroke

• La valutazione clinica (o con un minimo supporto strumentale) è meglio 
della RM

• La TC encefalo solo molto raramente è utile



Navi BB et al, Mayo Clin Proc 2012; 87(11): 1080-1088

Diagnosis Patients No (%)

Peripheral neurologic disease
1. Peripheral vertigo NOS
2. BPPV
3. Vestibular neuronitis
4. Meniere disease

294 (32)
185 (20)
78 (9)
27 (3)
4 (<1)

Serious neurologic disease
1. Ischemic stroke
2. TIA
3. Brain neoplasm
4. Intracerebral hemorrhage
5. Seizure
6. Demyelinating disease

49 (5)
24 (3)
8 (1)
6 (1)
5 (1)
4 (<1)
2 (<1)

Other neurologic disease
1. Dizziness NOS
2. Orthostasis/near syncope
3. Migraine
4. Syncope
5. Concussion

388 (43)
199 (22)
121 (13)
37 (4)
20 (2)
11 (1)

Psychiatric conditions 22 (2)
Serious cardiac disease
1. Arrhythmia
2. Hypertensive emergency
3. Acute coronary syndrome
4. Heart failure

35 (4)
22 (2)
10 (1)
2 (<1)
1 (<1)

Other medical condition
1. Drug/substance ingestion/withdrawal
2. Systemic infection
3. Electrolyte disorder
4. Anemia
5. Hypoglycemia
6. Other

119 (13)
46 (5)
34 (4)
14 (2)
10 (1)
4 (<1)
11 (1)

éé cardio (6 mo) and 
cerebro (30 days) risk
(Kim SA et al 2011, Lee CC et al 
2012).     Dizziness without

neurological signs or 
symptons: 0.7% has a 
vascular cause



Target
• Acute vestibular syndrome
– rapid onset (seconds to hours) of vertigo, 

nausea/vomiting, and gait unsteadiness in 
association with head motion intolerance, and 
nystagmus, lasting days to weeks



High Risks

• 25% isolated AVS have a vascular origin, and AVS is
the condition that most frequently leads to a
misdiagnosed stroke (Tehrani A. et al, 2014).

• Mortality is about 40% in ED dizzy patients with a
misdiagnosed cerebellar stroke
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Dizziness is the third most common ma -
jor medical symptom reported in gen-
eral medical clinics1 and accounts for

about 3%–5% of visits across care settings.2 In
the United States, this translates to 10 million
ambulatory visits per year because of dizziness,3

with roughly 25% of these visits to emergency
departments.2 Many patients have transient or
episodic symptoms that last seconds, minutes or
hours, but some have prolonged dizziness that
persists continuously for days to weeks.4

In this article, we use the term “dizziness” to
encompass vertigo, presyncope, unsteadi ness,
and other nonspecific forms of dizziness. When
dizziness de velops acutely, is accompanied by
nausea or vomiting, unsteady gait, nystagmus
and intolerance to head motion, and persists for a
day or more, the clinical condition is known as
acute vestibular syndrome.5,6 We define isolated
acute vestibular syndrome (with or without hear-
ing loss) as occurring in the absence of focal
neurologic signs such as hemiparesis, hemi -
sensory loss or gaze palsy. Transient dizziness
has a differential diagnosis distinct from that of
acute vestibular syndrome, and the approach to
diagnosis should differ accordingly.7 In this
review, we focus on acute vestibular syndrome,
whether isolated or not.

Most patients with acute vestibular syndrome
have an acute, benign, self-limited condition pre-
sumed to be viral or postviral. The condition is
usually called vestibular neuritis but is some-
times referred to as vestibular neuronitis, laby -
rinthitis, neurolabyrinthitis or acute peripheral
vestibulopathy.5,6 Some authors distinguish be -
tween labyrinthitis and vestibular neuritis based
on the presence of auditory symptoms at presen-
tation;8 however, this distinction is inconsistently
applied, and the terms are often used inter-
changeably. In this article, we include labyrinth -
itis and vestibular neuritis together as peripheral
causes of acute vestibular syndrome — that is,
pathology localized to the inner ear (labyrinth) or
eighth cranial (vestibular) nerve — as distin-
guished from central causes affecting vestibular
connections in the central nervous system. Al -

though peripheral causes are more common,
dangerous central causes, particularly ischemic
stroke in the brainstem or cerebellum, can mimic
benign peripheral causes closely.6,9–13

The evidence base for diagnosing the cause of
dizziness is limited.14 There is growing evidence
that the cause of acute vestibular syndrome is mis-
diagnosed in many patients15–19 and that frontline
physicians are eager for diagnostic guidelines.20,21

Regional variation in diagnostic practice is proba-
bly common,3 but little is known about factors
influencing diagnostic accuracy (e.g., access to
technology, availability of consultants, nature of
training, cultural or linguistic  differences).

Narrative reviews have highlighted the im -
portance of accurately assessing the risk of dan-
gerous disorders, particularly ischemic stroke in
the posterior fossa, and have emphasized the util-
ity of a focused history and physical examination
in these patients.5,22–24 However, we are un aware
of any systematic re views, practice parameters or
fully validated clinical decision rules applicable
to unselected patients with acute, prolonged
dizziness that offer evidence-based guidance for
the diagnosis and management of acute vestibular
syndrome. We therefore performed a systematic
review and synthesis of the medical literature,
focusing on bedside diagnostic  predictors.

Does my dizzy patient have a stroke? A systematic review
of bedside diagnosis in acute vestibular syndrome
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• The most common causes of acute vestibular syndrome are vestibular
neuritis (often called labyrinthitis) and ischemic stroke in the brainstem
or cerebellum.

• Vertebrobasilar ischemic stroke may closely mimic peripheral vestibular
disorders, with obvious focal neurologic signs absent in more than half
of people presenting with acute vestibular syndrome due to stroke.

• Computed tomography has poor sensitivity in acute stroke, and
diffusion-weighted magnetic resonance imaging (MRI) misses up to
one in five strokes in the posterior fossa in the first 24–48 hours.

• Expert opinion suggests a combination of focused history and physical
examination as the initial approach to evaluating whether acute
vestibular syndrome is due to stroke.

• A three-component bedside oculomotor examination — HINTS (horizontal
head impulse test, nystagmus and test of skew) — identifies stroke with
high sensitivity and specificity in patients with acute vestibular syndrome
and rules out stroke more effectively than early diffusion-weighted MRI.

Key points
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HINTS: sensitivity 100% specificity 96%
Early MRI with DWI: sensitivity 72% specificity 100%

HINTS to INFARCT: Impulse (test) Normal, Fast (phase) Alternating, Refixation on 
Cover Test



DIAGNOSIS
H(ead)I(mpulse)N(ystagmus)T(est for)S(kew)

• Nystagmus
– Peripheral = Horizontal(-torsional), unidirectional, 

multipositional
– CNS = horizontal, direction changing

(bidirectional, pluripositional)  à gaze evoked
nystagmus (+ vertical or torsional)

• Head impulse test (normal / untestable)
• Cover test per skew deviation (refixation
movement / untestable)

Kattah JC Stroke 2009 40:3504



HINTS - NYSTAGMUS
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Normal

right left

Lateral ® ¬

Anterior  Ç▼  ▼Ç

Posterior ¯ Ç▼ ¯ ▼Ç

L + A + P ®Ç▼ ¬ ▼Ç

Vestibular ocular motor connections

Right + Left 0

right left

®

Ç▼

¯ Ç▼

®Ç▼

Left Out

®Ç▼
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Normal

right left

Lateral ® ¬

Anterior  Ç▼  ▼Ç

Posterior ¯ Ç▼ ¯ ▼Ç

L + A + P ®Ç▼ ¬ ▼Ç

Vestibular ocular motor connections

Right + Left 0

Posteriors Out

right left

® ¬

Ç▼  ▼Ç
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Peripheral Spontaneous Nystagmus

• Horizontal torsional
• Unidirectional: direction does not change

depending on eye position
• Reduced by visual fixation, enhanced when

visual fixation is removed (pen-light test)



Pulse

Step

What drives the saccade: Pulse-Step of innervation: 
PULSE moves the eye rapidly during the saccade and 
STEP holds the eye in position at end of the saccade



Horizontal
(pons)

Vertical
(midbrain)

Burst neurons
Paramedian pontine
reticular formation 

(PPRF)

Rostral interstitial 
nucleus of the MLF 

(riMLF)

Neural 
integrator

Medial vestibular 
nucleus/nucleus 
prepositus hypoglossi

Interstitial nucleus 
of Cajal (INC)

Brainstem Saccade Generator



t

f

t

a
m
p
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Gaze-Evoked Nystagmus

• nystagmus in lateral and/or upward and/or 
downward gaze beating toward gaze 
direction

• not influenced by visual fixation

lesion: flocculus



20

Gaze-evoked and rebound
nystagmus
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(physiological) end-point nystagmus
• in far-lateral gaze only
• small amplitude
• influenced (usually reduced) by visual fixation
• not associated to other floccular or cerebellar signs



Nystagmus too neurological to be 
considered by HINTS

• Down-beating Ny
• Up-beating Ny
• Torsional Ny
• Internuclear ophthalmoplegia
• Pendular Ny



HINTS – HEAD IMPULSE TEST

23



Head impulse test
• Brisk head turn while looking at a target (the 

examiner’s nose)
• When the head is stopped, the examine looks at the 

subjet’s eyes
– The VOR is normal:

• No eye movement
– The VOR is defective (the eyes move less than the head)

• A saccade in the opposite direction with respect to head turn
– The VOR is hyperactive (the eyes move more than the 

head)
• A saccade in the same direction with respect to head turn

24



Head impulse test



• http://www.cbsnews.com/video/watch/?id=5
0142278n - sthash.ipD3bfzn.dpuf

26

http://www.cbsnews.com/video/watch/?id=50142278n




Percentage of correct answers





HINTS – TEST OF SKEW
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OCULAR TILT 
REACTION



OTR – SKEW DEVIATION

Acquired vertical comitant misalignment 

Ocular misalignment = diplopia 



OTR



Skew deviation: cover test



Skew deviation: cover test



Ophthalmoparesis: cover 
test





DIAGNOSIS
H(ead)I(mpulse)N(ystagmus)T(est for)S(kew)

• Vestibular Neuritis
– Peripheral nystagmus AND Abnormal HIT AND 

Normal Cover test
• Stroke
– GE nystagmus OR Normal HIT OR Refixation on 

Cover test

Kattah JC Stroke 2009 40:3504



Predictors Point
Age A >60 years =1

Blood pressure B systolic ≥140 mmHg, 
diastolic≥90 mmHg = 1

Clinical features C Unilateral weakness = 2
Speech disturbance without   

weakness = 1
Any other symptom = 0 

Duration of 
symptoms

D <10 min =0
10-59 min=1
≥60 min=2

Diabetes D present = 1

Risk evaluation
ABCD2 Score and TIA

Johnston SC et al, Lancet 2007; 369: 283-292

Score 2-day risk
0-1 0%
2-3 1.3%
4-5 4.1%
6-7 8.1%



Sensitivity Specificity NLR central cause
(95% CI)

ABCD2>4 58% 61% 0.69 (0.52-0.92)

HIT 91% 100% 0.09 (0.05-0.16)

HINTS 97% 98% 0.03 (0.01-0.09) 

HINTS plus 99% 97% 0.01 (0.0-0.06)

Newman-Toker et al, Acad Emer Med 2013; 20: 987-996



Sensitivity Specificity NLR Stroke only
(95% CI)

ABCD2>4 61% 62% 0.62 (0.47-0.83)

HIT 90% 87% 0.11 (0.06-0.2)

HINTS 96% 84% 0.04 (0.02-0.11) 

HINTS plus 99% 83% 0.01 (0.0-0.08)

Newman-Toker et al, Acad Emer Med 2013; 20: 987-996



HINTS

• INFARCT
– Impulse (test) Normal, Fast (phase) Alternating, 
Refixation on Cover Test

• SEND HIM ON HOME
– SEND: Straight Eye (=no skew) No Deafness
– HIM: Head Impulse Misses (=full amplitude

saccade)
– ON: ONe-way Nystagmus
– HOME: Healthy Optic and Mastoid Examination



• Age > 60 years
• ABCD2 score>4
• Headache
• “Subtle” neurological (ocular motor) signs
• Truncal and gait ataxia
• Unable to keep upright position unassited
(STANDING)

• Positive tandem test

more than HINTS







Neuroimaging
• Stroke lateral brainstem

/ cerebellum
• acute stage (48 hours)
– sensibility TC: 7% (Ozono 

et al. 2014)

– sensibility MRI DWI: 80 
– 90% (Tarnutzer et al., 2011; 
Kim et al., 2013)

50%
• risk factors

17%
• MRI DWI negative

8%
• HIT abnormal

3%
• HINTS peripheral

1%
• HINTS “plus” peripheral
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Vertigo syndromes
Benign Paroxysmal Positional Vertigo19.6%
(lifelong prevalence 2.4%, ED prevalence 10%)
Psychogenic Vertigo 15.9%
�Central Vertigo� 14.5%
Vestibular Migraine 07.9%
Menière’s disease 07.5%
Vestibular neuritis 06.7%
Bilateral vestibulopathy 02.6%
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