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 Focus on the two categories of vertigo

 Describe the important clues that 
differentiate peripheral from central vertigo

 Review the treatment options for  

peripheral vertigo 

Objectives

“DIZZINESS”

What are the Broad Categories?

Image result for dizzy

Related image
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 Peripheral vestibular dysfunction:

◼ 40% 

 CNS lesion:

◼ 10%

 Psychiatric disorder:

◼ 15%

 Pre-syncope/Disequilibrium:

◼ 25%

 Uncertain:

◼ 10%

DIZZINESS: 

Broad Categories

VERTIGO
Our Focus

Today

 An accurate history 

 will help you determine 
if the patient actually          
is vertiginous

◼ Sit down

◼ Ask open-ended questions  

◼ Listen

DIZZINESS: 

Sorting Out the Causes

Image result for physician listening
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VERTIGO
Image result for dizzy

Image result for vertigo

 A symptom of illusory movement

◼ Perceived self-motion

◼ Perceived motion of the environment

 We all experienced this as children

VERTIGO: 

What Is It?

Image result for spinning child Image result for spinning child
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 Peripherally (motion sensors):
◼ Semicircular canals sense angular motion

◼ Otolithic organs sense linear motion

◼ Vestibular labyrinths (bilateral) send                  
signals to the brainstem and cerebellum

 Centrally (motion analyzer):
◼ The CNS (especially the cerebellum) processes 

signals from the inner ear and eyes

VERTIGO: 

What Are the “Motion” Organs?

VERTIGO:

The Most Critical Decision

VERTIGO

PERIPHERAL CENTRAL

9

10



Essentials in Primary Care Summer Conference Wednesday, July 9, 2025

George Higgins, MD
Vivisection of Vertigo

 Cerebellar ischemia, hemorrhage or tumor

 Brainstem ischemia

 Vestibular Migraine

Central Vertigo:

Causes We Care About 

 Any neurologic deficit, including gait 
instability, no matter how trivial

 Positive Test of Skew

 “Abnormal” Nystagmus

 Negative Head Impulse Test in a 
persistently symptomatic patient

 Risk factors: older age, prior stroke/TIA, 
inability to ambulate, diabetes, etc.

 Worrisome experiential gestalt

CENTRAL VERTIGO: 

Important Clues

All of these 

should be 

addressed in 

your MDM 

in order to 

document your 

comprehensive 

decision making

HINTS

11

12



Essentials in Primary Care Summer Conference Wednesday, July 9, 2025

George Higgins, MD
Vivisection of Vertigo

VERTIGO:

Neuroimaging Decisions

VERTIGO

CENTRAL

NEUROIMAGING

UNCERTAIN

Uncertainty occurs when a 

focused history, neurologic exam,

gait testing and a HINTS exam

 all suggest peripheral, 

but your experiential gestalt 

still makes you worry

E.g. an elderly patient 

with risk factor(s)
  

 Specificity 

 HighSPIN

 High specificity helps RULE IN a condition

 Sensitivity
 HighSNOUT

 High sensitivity helps RULE OUT a condition

Basic Reminder of Important 

Test Characteristics
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Neuroimaging Accuracy:

Central vs. Peripheral Vertigo

Shah VP: Academic Emergency Medicine 2023

DIAGNOSTIC TEST Specificity Sensitivity

Non-contrast CT 99% 
[95% CI 93-100]

29% 
[95% CI 14-48]

CTA 98%
[95% CI 94-100]

14% 
[95% CI 2-43]

MRI 99%
[95% CI 66-100]

80%
[95% CI 71-86]

Image result for dizzy
What does this tell us?

What does this tell us?

 CT is accurate at ruling in a central cause

of vertigo

 CT is inaccurate at ruling out a cause

 MRI has emerged as the better study, but

only when indicated, and still risks missing

a central cause

Neuroimaging Accuracy:

Central vs. Peripheral Vertigo
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Central Vertigo:

CT

This patient would be 

severely symptomatic,

making CT a reasonable option.

Image result for dizzy

Image result for ct of cerebellar hemorrhage

Central Vertigo:

MRI

These patients would 

have subtle findings, 

making MRI the better option.

Image result for central vertigo
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High/Intermediate 

pretest probability for 

central vertigo + negative CT = 
follow-up emergent MRI

Neuroimaging Accuracy:

Central vs. Peripheral Vertigo

Image result for mri scanner

Head Impulse test

Nystagmus

Test of Skew

HINTS
An Essential Bedside Skill

Stroke 2009;40:3504

Ann Emerg Med 2014;64:265
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Head Impulse test

Nystagmus

Test of Skew

These simple bedside tests 
are still not being performed 
correctly in the ED setting

HINTS
Essential Bedside Skill

Dmitriew C: Academic Emergency Medicine 2021

NYSTAGMUS
Image result for dizzy

Image result for nystagmus

Good Nystagmus: 

horizontal, unidirectional

Bad Nystagmus: 

vertical, bidirectional, tortional

21

22

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwixnPTahvLRAhUJ0YMKHQTNASIQjRwIBw&url=http://combiboilersleeds.com/keywords/dizzy-1.html&psig=AFQjCNFJqK2TOyn69WsGT042K5pWnaYOdA&ust=1486146857157833
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi7pPmK0J3SAhXM6yYKHQ6iCVIQjRwIBw&url=http://www.myvisionyoga.com/eye-disorders/nystagmus.aspx?id=16&bvm=bv.147448319,d.eWE&psig=AFQjCNGd-Ja-bdx8Ikxp4XfjfbaQdD_1eQ&ust=1487643947534520


Essentials in Primary Care Summer Conference Wednesday, July 9, 2025

George Higgins, MD
Vivisection of Vertigo

BPPV 

Unidirectional 

Horizontal

Nystagmus

Produced with Dix-

Hallpike Maneuver 

Image result for dizzy

Bidirectional 

Nystagmus

Image result for dizzy
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Vertical Nystagmus

Image result for dizzy

Bidirectional & Vertical Nystagmus

Image result for dizzy
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TEST of SKEW

ANOTHER CENTRAL CLUE
Image result for dizzy

Image result for skew deviation test

Have the patient focus on your nose.

Rapidly alternate covering each eye.

Watch for a corrective saccade.

A positive test = central vertigo!

Neurology 2012;79:e146

“POSITIVE” Test of Skew

Image result for dizzy
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 Use it to differentiate vestibular 
neuritis from central vertigo

 Not a BPPV test

 Patients need to be persistently 
symptomatic at the time of testing

 I perform this as my last HINTS test

Head Impulse Test

Head Impulse Test

Watch for a Corrective Saccade

Image result for dizzy

NEJM 2003;348:1027
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Image result for dizzy

Image result for skew deviation test

“POSITIVE” 

Right Unilateral 

Head Impulse TestImage result for dizzy
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“POSITIVE” Left Unilateral Head Impulse Test

Image result for dizzy

“POSITIVE” Bilateral Head Impulse Test

Image result for dizzy
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 The HIT has an OK specificity,
but a not so good sensitivity, so…

 A positive test = peripheral vertigo
(not intuitive!!)

◼ Vestibular nerve dysfunction

 A negative test does not as clearly
= central vertigo

Head Impulse Test

HINTS for Stroke in 

Acute Vestibular SyndromeImage result for dizzy
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HINTS for Stroke in 

Acute Vestibular SyndromeImage result for dizzy

HINTS for Stroke in 

Acute Vestibular SyndromeImage result for dizzy
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HINTS for Stroke in 

Acute Vestibular SyndromeImage result for dizzy

HINTS for Stroke in 

Acute Vestibular SyndromeImage result for dizzy
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 Specificity
HighSPIN

High specificity helps RULE IN a condition

 Sensitivity
HighSNOUT

High sensitivity helps RULE OUT a condition

Basic Reminder of Important 

Test Characteristics

GRACE-3 Systematic Review Findings:

Central vs. Peripheral VertigoImage result for dizzy

Shah VP: Academic Emergency Medicine 2023

DIAGNOSTIC TEST Specificity Sensitivity

Abnormal General 
Neuro Exam

99% 
[95% CI 76-98]

47% 
[95% CI 32-62]

Limb Weakness/
Hemiparesis

98%
[95% CI 97-99]

11% 
[95% CI 5-24]

Truncal/Gait Ataxia 84%
[95% CI 52-96]

70%
[95% CI 43-88]
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GRACE-3 Systematic Review Findings:

Central vs. Peripheral VertigoImage result for dizzy

Shah VP: Academic Emergency Medicine 2023

DIAGNOSTIC TEST Specificity Sensitivity

Skew Deviation 98% 
[95% CI 96-99]

24% 
[95% CI 15-35]

Negative Head 
Impulse Test

89%
[95% CI 76-96]

77% 
[95% CI 43-88]

Abnormal 
Nystagmus

99%
[95% CI 92-100]

51%
[95% CI 41-60]

HINTS Overall 83%
[95% CI 70-92]

93%
[95% CI 79-98]

 To help distinguish central from peripheral causes of 
acute vestibular syndrome:

◼ Conduct a complete neuro exam

◼ Observe gait for ataxia/unsteadiness

◼ Learn and use the HINTS exam as a first-line test

◼ Use MRI only for patients with an abnormal or 
equivocal HINTS exam or neuro exam

◼ Do not use CT imaging 

GRACE-3 Diagnostic Recommendations

Edlow JA: Academic Emergency Medicine 2023
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This generally healthy 58-year old woman presents with typical intermittent vertiginous 
episodes which last less than 5 minutes and clear completely between episodes.  These 
appear to be triggered by head movement.  There has been no associated headache.  
Symptoms began yesterday during usual activity.  She denies similar episodes in the past 
and also denies having vestibular migraine.  Her gait has been normal without ataxia.  She 
has experienced no changes in her vision.  She reports no concerning risk factors for stroke.

On initial exam, she was alert and asymptomatic at rest.  I observed the patient walk about 
the exam room without ataxia or imbalance.  A complete neurologic exam, with particular 
focus on her cranial nerves, was normal.  The HINTS exam revealed no nystagmus initially.  
However, a Dix-Hallpike provocative maneuver performed later at the bedside caused the 
onset of acute vertigo with her head turned to the right, associated with horizontal, 
unidirectional rightward gaze nystagmus.  No bidirectional, vertical or tortional nystagmus 
was observed.  Her symptoms and nystagmus resolved spontaneously within two minutes.  
Her Test of Skew was negative without corrective saccade.  The Head Impulse Test was not 
performed because the patient was not symptomatic at that time.

I feel that the most likely cause of this patient’s vertigo is Benign Paroxysmal Positional 
Vertigo.  As this time, given the testing results described above, I believe a central cause is 
unlikely.  Therefore, neuroimaging is not indicated.

 

A Sample MDM Describing Diagnostic 

Decision Making

PERIPHERAL VERTIGO
Image result for dizzy

Image result for vertigo and otoliths
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Vivisection of Vertigo

VERTIGO:

Peripheral Causes

Image result for warning sign

A comprehensive 

neurologic exam is essential.

Any abnormal finding, 

even subtle, 

eliminates peripheral causes 

from consideration.

 BPPV

 Vestibular Neuritis

 Meniere Disease

VERTIGO:

Most Common Peripheral Causes

Image result for ear

Image result for earImage result for earImage result for ear

Image result for vertigo and brain
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VERTIGO:

Multiple Binary Decisions

VERTIGO

PERIPHERAL

BPPV
VESTBULAR 

NEURITIS

MENIERE 

DISEASE

A more challenging 

diagnostic path

Benign Paroxysmal 

Positional VertigoImage result for dizzy

Image result for vertigo and otoliths
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 Most common cause of vertigo

 Attributed to displaced otolithic 
debris within the semicircular canals

◼ Canalithiasis

 Diagnosis made by careful history 
and confirmatory bedside testing

◼ E.g. Dix-Hallpike maneuver

VERTIGO:

BPPV

Image result for ear

Image result for earImage result for earImage result for ear

VERTIGO:

BPPV

Image result for ear

Image result for vertigo and otoliths

51

52

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.pngall.com/ear-png&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.pngall.com/ear-png&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.pngall.com/ear-png&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.pngall.com/ear-png&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYxoOp8I3SAhWl34MKHdRkDdsQjRwIBw&url=http://www.pngall.com/ear-png&bvm=bv.146786187,d.amc&psig=AFQjCNHw1Gik0UMACxqCWV5UQPhYQpQuog&ust=1487102931881461
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLgLrQu43SAhVr74MKHYIBDUMQjRwIBw&url=https://www.studyblue.com/notes/note/n/05-disorders-of-the-inner-ear/deck/3017979&bvm=bv.146786187,d.amc&psig=AFQjCNGrq-ebCcnhA3HFS1I4d5mel4gPTg&ust=1487088583708096


Essentials in Primary Care Summer Conference Wednesday, July 9, 2025

George Higgins, MD
Vivisection of Vertigo

BPPV VERTIGO:

Dix-Hallpike Maneuver

Image result for ear

Image result for dix hallpike

 Performed to provoke symptoms in
an asymptomatic patient with a
history consistent with vertigo

 It is not required in symptomatic 
patients

◼ And they will never forgive you if you do 
make them even more symptomatic 

VERTIGO:

Dix-Hallpike Maneuver

Image result for earImage result for ear
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 Head is turned to one side and 
lowered over the edge of the 
stretcher

 Symptoms and nystagmus may 
develop within several seconds and 
improve in about 30 seconds

 If not, repeat the procedure with the 
head turned to the other side

VERTIGO:

Dix-Hallpike Maneuver

Image result for earImage result for ear

 A well performed D-H maneuver that 
produces no symptoms suggests 
spontaneous resolution of BPPV

 A positive D-H maneuver is 
consistent with BPPV

◼ I don’t repeat if because I’ll move on to 
the Epley maneuver

VERTIGO:

Dix-Hallpike Maneuver

Image result for earImage result for ear
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Vivisection of Vertigo

BPPV VERTIGO:

Dix-Hallpike Maneuver

Image result for ear

VESTIBULAR NEURITIS & 

MENIERE DISEASEImage result for dizzy

Image result for vertigo and otoliths
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 Inflammatory disorder of the 
vestibular nerve

 Symptoms and signs are severe and 
persistent

◼ Vertigo, nausea, vomiting, gait instability

 May include unilateral hearing loss

◼ Labyrinthitis

VERTIGO:

Vestibular Neuritis

 Clinical features mimic cerebellar 
hemorrhage or infarction

◼ Comprehensive neurologic exam 
essential

◼ Lower threshold for neuroimaging

 Symptoms may persist for weeks, but 
will eventually and gradually resolve

VERTIGO:

Vestibular Neuritis
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Vivisection of Vertigo

 Attributed to excess endolymphatic 
fluid pressure

 Symptoms may persist for weeks, but 
will eventually and gradually resolve

 Usually associated with unilateral 
tinnitus, hearing loss and ear 
“fullness”

VERTIGO:

Meniere Disease

BPPV PERIPHERAL VERTIGO
Image result for dizzy

Image result for RX
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 Systematic review

 Vestibular suppressants are not effective in BPPV

 Maneuvers to reposition the obstructing otoliths are

◼ Master your favorites

◼ Teach your patients and their partners how to perform 
them at home several times daily until symptoms resolve

Canalith Repositioning Maneuvers Win

Sharif S: Academic Emergency Medicine 2022

Maneuvers for Otolithic 

Peripheral Vertigo

Image result for vertigo
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Epley Maneuver for Otolithic 

Peripheral Vertigo

Brandt-Daroft Maneuver for 

Otolithic Peripheral Vertigo
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Semont Maneuver for 

Otolithic Peripheral Vertigo

 Antihistamines:

◼ meclizine, dimenhydrinate, 
diphenhydramine

 Anti-emetics:

◼ prochlorperazine, promethazine, 
metoclopramide, ondansetron

 AVOID benzodiazepines:

◼ Not proven to be helpful

◼ Clearly proven to be potentially harmful

Hunter BR: JAMA Neurology 2022

VERTIGO:

Vestibular Neuritis/Meniere Rx

67

68



Essentials in Primary Care Summer Conference Wednesday, July 9, 2025

George Higgins, MD
Vivisection of Vertigo

 Discontinue symptomatic treatment 
as soon as possible

 Avoid compromising long-term 
adaptation to vestibular loss by the 
brain

 Vestibular rehabilitation may be 
required

VERTIGO:

Vestibular Neuritis/Meniere Rx

All of the Following Bedside Tests Can Be Helpful in 
Differentiating Central from Peripheral Vertigo Except:

A. Test of skew deviation

B. Head Impulse test

C. Characteristics of nystagmus

D. Weber/Rinne testing
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The Dix-Hallpike Maneuver Is Helpful in Diagnosing 
Which of the Following Causes of Vertigo?

A. Vestibular neuritis

B. Benign paroxysmal positional vertigo

C. Central vertigo

D. Meniere disease

 Vertigo, like chest pain, is a high risk symptom for 
both the patient and the clinician

 Like chest pain, the majority of patients with vertigo 
have a benign cause

 Focused history, observation and physical exam can 
reliably identify patients at both high and low risk

◼ A correctly performed HINTS exam is essential 

Clinically Relevant Take Aways
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 When neuroimaging is indicated, MRI is 
currently the better choice if available

 Both CT and MRI will miss a central cause

 High/Intermediate pretest probability for 
central vertigo + negative CT = follow-up 
emergent MRI

Clinically Relevant Take Aways

 The Dix-Hallpike provocative 
maneuver, performed in an 
asymptomatic patient, is a BPPV 
diagnostic test

 BPPV should be treated with 
therapeutic maneuvers such as Epley, 
Semont+ or/or Brant-Daroft

Clinically Relevant Take Aways
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 Anything other than unidirectional 
horizontal nystagmus is concerning

 Skew deviation of the eyes = central

 The Head Impulse Test is only 
performed in a patient with persistent 
vertigo.  A positive result (a corrective 
saccade) = peripheral vertigo

Clinically Relevant Take Aways

The MDM in the medical record 

should clearly document the 

critical decision making involved

Clinically Relevant Take Aways
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