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Describe the Describe the steps Differentiate trigger Explain the HINTS
approach to of a complete vs exacerbating and the controversy
evaluate vertigo cerebellar exam factors in vertigo
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Community
Academic
Trainees
Everyone will get something from this lecture
All these cases are real that either I had personally or a colleague


Dizzy #1

56F DM, HTN, migraines,
hospital chaplain, p/w HA,
n/v, vertigo in setting of
putting her head down to
wash her feet.

Had difficult family
meeting late at night

lam started having HA
Walked to the ED at 7am

PE: L horizontal
nystagmus (resident),
trouble ambulating
(attending)
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Presentation Notes
#1: 56F DM, HTN, migraines, hospital chaplain, p/w HA, n/v, vertigo in setting of putting her head down to wash her feet.  
Had difficult family meeting late at night
1am started having HA
Walked to the ED at 7am (but needed to use handrail)

PE left beating nystagmus, otherwise normal per resident

Attending exam: nystagmus PLUS difficulty w ambulation and mild mild mild dysmetria on R, 

code stroke activated
L PICA with left cerebellar infarct, not in the window


Dizzy #2

65M PMHx HTN, T2DM, HL, bilateral hip replacement.
p/w dizziness after teaching zoom class. Felt dizzy
when standing up. Denies room spinning. Lasted
several hours and now is improved. No weakness, no
trouble talking, no HA, no vision changes

PE: 5/5 strength UE and LE, normal FTN, HTS. Some
difficulty with tandem per patient some difficulty at
baseline with hip replacements.




Dizzy #3

e 27F with Wilms tumor, DUB,
5d of heavy periods, feeling
fatigued, lightheaded feels
like "passing out" (denies
vertigo), n/v, intermittent
HAx3d, passed out once,
went to work but felt worse
at 1:30pm, walked to ED

 PE: 100/80, 112, bilateral
dysmetria, mild dysarthria
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Seen at OSH that weekend for heavy VB, started on OCP. Here w 3 d of intermittent frontal HA and feeling very fatigued.  Specifically denied vertigo!!!

PE: Soft BPs, tachy

+bilateral dysmetria on FTN and slurred speech

(NIHSS 3 for limb ataxia 2, and mild dysarthria 1)
CTA- R vert dissection w/ thrombosis, cerebellar strokes
tPA then thrombectomy, ASA, Lupron, Provera, outpt f/u,
NIHSS 3 to 1



Dizzy #4

e 30sM PMHYXx, recent dental
procedure, BIBS w/ 3 weeks
intermittent L HA, today woke
up w/ balance issues and
difficulty speaking for 15 min.
Resolved upon presentation

* PE: normal neuro exam, normal
FTN, normal HTS, normal
tandem gait

e Labs WNL
* NCHCT WNL
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Neurological Red Flags: A Missed Stroke after Intermittent Episodes of Dizziness and Headache
Jonathan A. Edlow, MD, FACEP | December 18, 2024

CT: L PCA occlusion w L vert dissection
MRI: multiple posterior circ infarcts

Repeat head CT showed evidence of a stroke in the left occipital lobe; CT angiography showed occlusion of the distal left posterior cerebral artery with suspected dissection of the left vertebral artery. An MRI showed multiple posterior circulation infarcts of various ages. About 6 hours after arrival, the patient was transferred to an interventional stroke center, which performed emergent thrombectomy, without any immediate improvement. The patient was left with a severe neurologic deficit.


76M HTN, HL, Ml in 2016, vertigo/dysequilibrium x24 hrs, after falling
and hitting head in bathtub the day before. Today feels worse.

PE: ambulates while holding the bed, otherwise FTN, HTS normal.




Which one(s) were
CVA?
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All but the last one.... the one that sounded like a slam dunk stroke or bleed...


3-5% ED CC (3)

Dizziness
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Why did I start with 4 cases all different presentations, some "normal exam" some  seemingly vague… bc this is Commonly missed and a frequent CC
"type of dizziness" is BS, 50% change how the describe dizziness wihitn 10 minutes Edlow, J.A. (2013), Diagnosing Dizziness: We Are Teaching the Wrong Paradigm!. Acad Emerg Med, 20: 1064-1066. https://doi.org/10.1111/acem.12234




1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: commo
n pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.



3-5% ED CC (3)

4% are strokes (4)

Dizziness
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4% of those with cc of dizziness are actually strokes

STOP


Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.


Even MRI with diffusion weighted imaging (MRI-DWI), misses ~15-20%12 of acute posterior fossa infarctions <24-48 hours from symptom onset (find it on repeat imaging).12 One study suggests perhaps even a higher fraction (~50%, n=8/15) are missed by MRI-DWI when these strokes are small (<1 cm in diameter);14 but “small” does not mean “benign,” since half of these patients had large-artery stenosis or dissection, increasing recurrent stroke risk. 
14. Saber Tehrani AS, Kattah JC, Mantokoudis G, Pula JH, Nair D, Blitz A, et al. Small strokes causing severe vertigo: Frequency of false-negative mris and nonlacunar mechanisms. Neurology. 2014;83:169–173.
 Vertigo and hearing loss.Newman-Toker DE, Della Santina CC, Blitz AM
Handb Clin Neurol. 2016; 136():905-21.


1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: common pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.







3-5% ED CC (3)

4% are strokes (4)

Dizziness 40% misdiagnosed (6)
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40% of strokes that presented w dizziness are misdiagnosed as peripheral. (THIS IS our biggest fear right?!). Who hasn’t discharged a vertigo stroke, proboably everyone.  In training I had heard if you havent you just yet you just haven’t been practicing long enough

Unfortunately like much in healthcare these misdiagnosis disproportionately affecting the young (age <50), women, and minorities. The effect of age is heterogeneous and disease-specific (e.g., younger age increases risk of missed stroke 6.7-fold, . Female sex and non-White race were often associated with important (20–30%) increases in misdiagnosis risk

For a given disease, nonspecific or atypical symptoms increase the likelihood of error. For stroke, dizziness or vertigo increases the odds of misdiagnosis 14-fold over motor symptoms (those with dizziness and vertigo are missed initially 40% of the time).


At the same time, concern about missing a stroke in patients with dizziness can lead to overtesting, which almost always includes a non-contrast head CT. In one study of ED patients who were discharged with a diagnosis of benign dizziness, those who had CT scans at the initial visit were over twice as likely to return within one month with a stroke as those who had not been scanned.36 This finding suggests that clinicians were correctly identifying patients at higher risk of a vascular event, but then using the wrong test to reassure themselves.
Newman-Toker DE, Peterson SM, Badihian S, Hassoon A, Nassery N, Parizadeh D, Wilson LM, Jia Y, Omron R, Tharmarajah S, Guerin L, Bastani PB, Fracica EA, Kotwal S, Robinson KA. Diagnostic Errors in the Emergency Department: A Systematic Review. Comparative Effectiveness Review No. 258. (Prepared by the Johns Hopkins University Evidence-based Practice Center under Contract No. 75Q80120D00003.) AHRQ Publication No. 22(23)-EHC043. Rockville, MD: Agency for Healthcare Research and Quality; December 2022. Errata and Addendum, August 2023. DOI: 10.23970/AHRQEPCCER258


1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: common pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.
6)Newman-Toker DE, Peterson SM, Badihian S, Hassoon A, Nassery N, Parizadeh D, Wilson LM, Jia Y, Omron R, Tharmarajah S, Guerin L, Bastani PB, Fracica EA, Kotwal S, Robinson KA. Diagnostic Errors in the Emergency Department: A Systematic Review. Comparative Effectiveness Review No. 258. (Prepared by the Johns Hopkins University Evidence-based Practice Center under Contract No. 75Q80120D00003.) AHRQ Publication No. 22(23)-EHC043. Rockville, MD: Agency for Healthcare Research and Quality; December 2022. Errata and Addendum, August 2023. DOI: 10.23970/AHRQEPCCER258
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in tens of thousands of patients each year, according to a new
study.

Dizziness malpractice cases: 29% found negligence
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Stroke, the top serious harm-producing disease, is missed an estimated 17% of the time.

The $216.8 was a missed stroke, nausea, dizziness, double vision, and headache.  DC diagnosis of HA and sinusitis


Ghaith, S., Voleti, S.S., Bellolio, F., Edlow, J.A. and Lindor, R.A. (2023), Dizziness as a missed symptom of central nervous system pathology: A review of malpractice cases. Acad Emerg Med, 30: 589-591. https://doi.org/10.1111/acem.14627


Dizziness

3-5% ED CC (3)

4% are strokes (4)

40% misdiagnosed (6)

Posterior Circulation
50% CT
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Obviously we are worried about a lesion or stroke in the posterior circulation, 

50% get CTs but that is little value and Fewer than 3% of pts with dizziness get MRI. 

Even MRI with diffusion weighted imaging misses ~15-20%12 of acute posterior fossa infarctions <24-48 hours from symptom onset.12 One explanation could be that the structural changes visible on MRI images are delayed compared to clinical manifestations of brain dysfunction. It is possible that small infarcts cause reduced blood flow just enough to cause symptoms, but not enough to cause changes on MRI
Newman-Toker DE, Della Santina CC, Blitz AM. Vertigo and hearing loss. Handb Clin Neurol. 2016;136:905–921.


One study suggests perhaps even a higher fraction (~50%, n=8/15) are missed by MRI-DWI when these strokes are small (<1 cm in diameter);14 but “small” does not mean “benign,” since half of these patients had large-artery stenosis or dissection, increasing recurrent stroke risk. 
Saber Tehrani AS, Kattah JC, Mantokoudis G, Pula JH, Nair D, Blitz A, et al. Small strokes causing severe vertigo: Frequency of false-negative mris and nonlacunar mechanisms. Neurology. 2014;83:169–173.


14% miss rate in first 48 hrs, found on subsequent MRI.  Newman-Toker DE, Kerber KA, Hsieh YH, Pula JH, Omron R, Saber Tehrani AS, Mantokoudis G, Hanley DF, Zee DS, Kattah JC. HINTS outperforms ABCD2 to screen for stroke in acute continuous vertigo and dizziness. Acad Emerg Med. 2013 Oct;20(10):986-96. doi: 10.1111/acem.12223. PMID: 24127701.


1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: common pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.


Overtesting or
WRONG testing

* DC’ed w/ Dx of B9 Dizziness

e If CT -> 2x more likely to
return w/ stroke w/in 30d

e Correctly in Identifying
« BUT WRONG TEST!
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At the same time, concern about missing a stroke in patients with dizziness can lead to overtesting, which almost always includes a non-contrast head CT. In one study of ED patients who were discharged with a diagnosis of benign dizziness, those who had CT scans at the initial visit were over twice as likely to return within one month with a stroke as those who had not been scanned.36 This finding suggests that clinicians were correctly identifying patients at higher risk of a vascular event, but then using the wrong test to reassure themselves. Grewal K, Austin PC, Kapral MK, et al. Missed strokes using computed tomography imaging in patients with vertigo: population-based cohort study. Stroke. 2015;46(1):108-113.



3-5% ED CC (3)

4% are strokes (4)

Dizziness 40% misdiagnosed (6)

Posterior Circulation
>50% CT, 3-23% MRI (7), 15-20% MISS rate
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Patients with neurologic deficits consistent with posterior circulation ischemia have 5 times the odds of having a negative DWI scan compared to patients with anterior circulation ischemia. Edlow BL, Hurwitz S, Edlow JA. Diagnosis of DWI-negative acute ischemic stroke: a meta-analysis. Neurology. (2017) 89:256–62. 1

Even MRI with diffusion weighted imaging misses ~15-20%12 of acute posterior fossa infarctions <24-48 hours from symptom onset.12 One explanation could be that the structural changes visible on MRI images are delayed compared to clinical manifestations of brain dysfunction. It is possible that small infarcts cause reduced blood flow just enough to cause symptoms, but not enough to cause changes on MRI
Newman-Toker DE, Della Santina CC, Blitz AM. Vertigo and hearing loss. Handb Clin Neurol. 2016;136:905–921.


One study suggests perhaps even a higher fraction (~50%, n=8/15) are missed by MRI-DWI when these strokes are small (<1 cm in diameter);14 but “small” does not mean “benign,” since half of these patients had large-artery stenosis or dissection, increasing recurrent stroke risk. 
Saber Tehrani AS, Kattah JC, Mantokoudis G, Pula JH, Nair D, Blitz A, et al. Small strokes causing severe vertigo: Frequency of false-negative mris and nonlacunar mechanisms. Neurology. 2014;83:169–173.


14% miss rate in first 48 hrs, found on subsequent MRI.  Newman-Toker DE, Kerber KA, Hsieh YH, Pula JH, Omron R, Saber Tehrani AS, Mantokoudis G, Hanley DF, Zee DS, Kattah JC. HINTS outperforms ABCD2 to screen for stroke in acute continuous vertigo and dizziness. Acad Emerg Med. 2013 Oct;20(10):986-96. doi: 10.1111/acem.12223. PMID: 24127701.


1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: common pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.
7) Jeong Y, Cho SJ, Lim H, Lee DH, Jeong SY, Baik SH, Sunwoo L, Bae YJ, Choi BS, Kim JH. Diagnostic yield of MRI in adult patients with dizziness or vertigo at the emergency department: a systematic review and meta-analysis. Eur Radiol. 2026 Feb;36(2):939-951.


3-5% ED CC (3)

4% are strokes (4)

Dizziness 40% misdiagnosed (6)

Posterior Circulation

50x increased risk of stroke hospitalization
in 7 days (5)
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Because many of those patients have large stenosis/dissection,  these patient are at HIGH RISK


1)Kerber KA, Newman-Toker DE. Misdiagnosing dizzy patients: common pitfalls in
clinical practice. Neurol Clin 2015;33(3):565–75, viii.
2) Saber Tehrani AS, Kattah JC, Kerber KA, et al. Diagnosing stroke in acute dizziness
and vertigo: pitfalls and pearls. Stroke 2018;49(3):788–95.
3) Rising annual costs of dizziness presentations to U.S. emergency departments.Saber Tehrani AS, Coughlan D, Hsieh YH, Mantokoudis G, Korley FK, Kerber KA, Frick KD, Newman-Toker DE
Acad Emerg Med. 2013 Jul; 20(7):689-96.
4) TiTrATE: A Novel, Evidence-Based Approach to Diagnosing Acute Dizziness and Vertigo.Newman-Toker DE, Edlow JA
Neurol Clin. 2015 Aug; 33(3):577-99, viii.
5) Outcomes among patients discharged from the emergency department with a diagnosis of peripheral vertigo.Atzema CL, Grewal K, Lu H, Kapral MK, Kulkarni G, Austin PC
Ann Neurol. 2016 Jan; 79(1):32-41.


Ce e b e ‘ ‘ al Dysdiadochokinesia: Rapid Alternating Movements of hands/feet
Ataxia- check tandem gait

E X a m * Truncal- vermis or flocculonodular lobe/midline lesion
Nystagmus towards lesion (fast phase)

Intention tremor/dysmetria on FTN

e ELBOWS UP!

¢ ALIEM Michelle Lin: https://www.aliem.com/trick-of-trade-improve-cerebellar-
exam/

Speech: scanning/staccato

® Baby hippopotamus

Hypotonia/?HINTs?
Rebound phenomenon

Romberg?

Occular Lateral Deviation (OLD) or Bucket Test?
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Ataxia- wide based, clumsy, staggering looks drunk.  While standing still they may swagger back and forth and side to side, called titubation
Abnomral gait he inability to safely walk independently is highly correlated with a stroke diagnosis rather than a peripheral cause of dizziness.54 Carmona S, Martinez C, Zalazar G, et al. The diagnostic accuracy of truncal ataxia and HINTS as cardinal signs for acute vestibular syndrome. Front Neurol. 2016;7:125. 


FTN:An abnormal finger-to-nose test can be masked because you are mainly testing only biceps and triceps strength. Also the arm motion momentum can easily compensate for a subtle deficit. Instead have the patient raise the elbows (a chicken-wing position) for the exam. It is a little more difficult to compensate now. 

Scanning speech- enunciate individual syllabus

Rebound: push on hand or pull on arm and  person will keep going and cant bring it back (antagonist muscles wont fire), so will hit themselves

NOTE: THE ROMBERG TEST IS NOT A SIGN OF CEREBELLAR DISEASE.
It is a sign of a disturbance of proprioception, either from neuropathy or posterior column disease. The patient does not know where their joint is in space and so uses their eyes. In the dark or with eyes closed they have problems.



Algorithms...

TITRATE

* TIming, TRiggers, And Targeted Exams

ATTEST

e A, associated symptoms; TT, timing and triggers; ES, examination signs; and T, additional testing as needed

STANDING
* SponTAneous Nystagmus, Direction, head Impulse test, standiNG

HINTs



Types of Vestibular
Syndrome

« Episodic VS
» Transient, triggered or spontaneous
» Seconds->hours->?days

 Acute VS

 Continuous
* Days->weeks

 Differentiate trigger vs exacerbating factors
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 The EVS is defined as a clinical syndrome of transient vertigo, dizziness, or unsteadiness lasting seconds to hours, occasionally days, and generally including features suggestive of temporary, short-lived vestibular system dysfunction (eg, nausea, nystagmus, and sudden falls)

AVS is defined as a clinical syndrome of acute-onset, continuous vertigo, dizziness, or unsteadiness lasting days to weeks, and generally including features suggestive of new, ongoing vestibular system dysfunction (eg, vomiting, nystagmus, and postural instability).34 It is important to note that patients experience worsening of AVS symptoms with any head motion during the attack

These ppl are dizzy at rest

Trigger of movement is more likely b9 (and at rest are fine), while central may be symptomatic at rest and worse with movement
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Timing

Triggers

Triggered

EPISODIC
VESTIBULAR
SYNDROME

Spontaneous

'J Atypical Hx

Targeted
History/Exam

Dix-Hallpike (+)
typical nystagmus

Dix-Hallpike (+)
atypical nystagmus

J Dix-Hallpike (-)

Tests
Treatment

Canalith
repositioning for
BPPV

MRI brain for

posterior fossa
lesion (CPPV)
—

{ A
Medical workup

Orthostatic VS (+)
\,

Dix-Hallpike (-)

Typical migraine or
Meniére's Hx
ABCD2<3

Other typical Hx
(vasovagal, panic)

~

or ABCD2 >3

Orthostatic VS (-) |

e sodative, neuro-

|| Follow-up or other

for orthostatic
hypotension

Neuro-otology
consult/referral if
not due to RVAS

Vestibular

otology referral

referral PRN

1 Workup for TIA,
arrhythmia, MI, PE,

hypoglycemia, CO
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Triggered: Attacks usually last seconds to minutes. The most common triggers are head motion or change in body position (eg, arising from a seated or lying position). 

Clinicians must distinguish triggers from exacerbating features, because movement of the head typically exacerbates any dizziness of vestibular cause whether benign versus dangerous, central versus peripheral, or acute versus chronic


The “Triage – TITRATE – Test” approach to diagnosing dizziness and vertigo
The ‘TI.TR.A.T.E.’ acronym stands for TIming, TRiggers, And Targeted Exams.



R 4
CT/CTA for skull
Head trauma or
! = fracture, vertebral
whiplash Hx artery dissection

ACUTE
VESTIBULAR
SYDNROME

Traumatic/Toxic

Barotrauma or
blast Hx

>

Toxin Hx

———

Otology consult for
perilymph fistula

(CO, illicits)

Medication Hx
(AEDs, gentamicin)

Spontaneous

HINTS peripheral
no deafness

HINTS central or
deafness or ataxia

No nystagmus
(normal EOMs, no |

\

Medical tests or
treatment PRN

Adjust dose or
detoxify PRN

Vestibular

limb/trunk ataxia) )

sedative, early

rehab, follow-up

Neuro workup
(stroke > Wernicke

or encephalitis)

Medical workup
+/- neuro workup

-

.
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Acute Vestibular Syndrome The AVS is defined as a clinical syndrome of acute-onset, continuous vertigo, dizziness, or unsteadiness lasting days to weeks, and generally including features suggestive of new, ongoing vestibular system dysfunction (eg, vomiting, nystagmus, and postural instability).34 It is important to note that patients experience worsening of AVS symptoms with any head motion during the attack

These ppl are dizzy at rest


ATTEST: Diagnostic Approach to the Acutely Dizzy Patient

History & exam suggest a

Has the dizziness been
goneral medical cause - continuously present &

Yesl ....... 7 persists at time of
------- evaluation?
Diw -S'OP' ---- Yes
* Worrisome nystagmus?
¢ Arm dysmetria? _
2T alode SNEng Up? Yes Is the dizziness
- triggerable?
F Yesj
\d
Evaluate & Diagnose s-EVS Diagnose t-EVS
treat vestibular migraine BPPV versus
presumed versus TIA? orthostatic
diagnosis hypotension?
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J Emerg Med. 2018 Apr; 54(4): 469–483.
Published online 2018 Feb 1. doi: 10.1016/j.jemermed.2017.12.024
PMCID: PMC6049818
NIHMSID: NIHMS979157
PMID: 29395695
A NEW DIAGNOSTIC APPROACH TO THE ADULT PATIENT WITH ACUTE DIZZINESS
Jonathan A. Edlow, MD,*† Kiersten L. Gurley, MD,*†‡ and David E. Newman-Toker, MD, PHD§



STANDING algorithm for patients with dizziness, vertigo, or instability Sequential Steps

Examine for presence of nystagmus 1: Is nystagmus

(using Frenzel lenses)
present?

Spontaneous Nystagmus?

Yes
No

r

= Y
Positional Nystagmus? -

NB A J
/\ 2: Nystagmus

Direction Changing/

Vertical/Pure Direction-fixed Nystagmus Absent | Supine head roll test  Dix-Hallpike test characteristics?
fercional (Unidirectional) For hc-BPPV For pc-BPPV l :
Perform Head 3:IfHIT is
Impulse test indicated, what
i \ is the result?
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FIGURE 6 STANDING Algorithm. APV, acute peripheral vestibulopathy (usually vestibular neuritis); BPPV, benign paroxysmal positional
vertigo; hc-BPPV, horizontal canal BPPV; HIT, head impulse test; pc-BPPV, posterior canal BPPV. Figure 6 is adapted from Vanni et 5], SR
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Presentation Notes
STANDING, a four-step bedside algorithm for differential diagnosis of acute vertigo in the Emergency Department
S. VANNI,1 R. PECCI,2 C. CASATI,1 F. MORONI,1 M. RISSO,1 M. OTTAVIANI,1 P. NAZERIAN,1 S. GRIFONI,1 and P. VANNUCCHI2


Takes 3 minutes to complete, but also requires the use of frenzel lenses... and also this was studied after 5 hours of training...

Does not include test of skew from HINTS, nor the finger rub from HINTS+


Educating clinicians
in diagnhosing
dizziness

with a mobile phone application

AY Cl 0 .l'._:_-:
Watch Intro Video

Brief overview of features
App audio will net play if device is in silent mode.

BEGIN APP

JOHNS HOPKINS

SCHOQL »f LEDICINE

app was | ded as ed ional only for d
edical providers. This is not intended as medical advj




HINTS—Head
Impulse, Nystagmus
Type, Skew deviation

* Must be currently DIZZY

* MUST HAVE SPONTANEOUS
NYSTAGMUS

o Either at rest or with eye
movement (NO HEAD
MOVEMENT)

* https://www.youtube.com/watch
?v=1g-VTKPweuk

e Great 8 min video

After sl
patien!
remain
examir



Presenter Notes
Presentation Notes
(HINTS—Head Impulse, Nystagmus Type, Skew deviation) plus acute hearing loss by finger rub (HINTS “plus”), is really good, who is doing this in practice? Studies that show it was good were done by neuroopthomologists who trained extensively in this exam.  Studies show we are pretty bad at doing it. Not validated in the ED setting, also not really known how good it is in geriatric patients.
https://www.youtube.com/watch?v=1q-VTKPweuk


The head impulse test component should only be used in patients with ongoing dizziness who also have spontaneous nystagmus. nystagmus that is present with the patient looking straight ahead or to either side but not moving their head 
An ABNORMAL HIT is actually a GOOD thing, it’s the benign part.  A normal Head Impulse test (HIT) strongly indicates a central localization for the AVS. An abnormal HIT usually indicates a peripheral lesion.


Ohle R, Montpellier RA, Marchadier V, Wharton A, McIsaac S, Anderson M, Savage D. Can Emergency Physicians Accurately Rule Out a Central Cause of Vertigo Using the HINTS Examination? A Systematic Review and Meta-analysis. Acad Emerg Med. 2020 Sep;27(9):887-896. doi: 10.1111/acem.13960. Epub 2020 Apr 8. PMID: 32167642.

https://www.youtube.com/watch?v=1q-VTKPweuk
https://www.youtube.com/watch?v=1q-VTKPweuk
https://www.youtube.com/watch?v=1q-VTKPweuk
https://www.youtube.com/watch?v=1q-VTKPweuk
https://www.youtube.com/watch?v=1q-VTKPweuk

HIT

* Positive HIT (+catch up saccade, i.e move head
towards effected ear w vestibular neuritis will have
+saccade)

* Negative HIT- no saccade= BAD/Central
* https://www.youtube.com/watch?v=Wh?20ijfgbC3lI



https://www.youtube.com/watch?v=Wh2ojfgbC3I
https://www.youtube.com/watch?v=Wh2ojfgbC3I

Test of
Skew

* Positive Test of Skew
(rare)
* Upward/diagonal

 https://www.youtube.com
/watch?v=zgqCXef-qPs




HINTS
_ Peripheral Vertigo Central Vertigo
Head Impulse Test Abnormal; corrective saccade to Normal; no corrective saccade
midline with rotation of head
Nystagmus Unidirectional; horizontal Horizontal & direction-changing;

vertical: torsional

Test of Skew No skew deviation Skew deviation present


Presenter Notes
Presentation Notes
Note if nystagmus is present in primary gaze (i.e. looking straight ahead) and/or in lateral gaze. What direction is the fast component? If the nystagmus is worse looking in one direction, with the fast component present in that same direction on contralateral gaze, it is unidirectional and reassuring for peripheral vertigo. If, for example, a patient has right-beating (fast direction to the right) nystagmus with rightward gaze and leftward gaze, this is unidirectional right-beating nystagmus. 
Bidirectional nystagmus, I.E fast component to the right with rightward gaze and to the left with leftward gaze, is concerning for a central process, as is vertical nystagmus or pure torsional nystagmus. 



| Hints on HINTS

Don't do HINTS if not ~ Normal patient/BPPV
will have an exam c/w

dizzy/nystagm us central process

Speed matters w/HIT. Use iPhone SLO-MO

You want ABnormal HIT (nerve problem)

If any of the HINTSs is concerning you need
to image (MRI)




HINTS Controversy

EM vs neuro-ophtho
 EM misapply 97% (1, 2021)
» Better than MRI in first 24hrs (2)

GRACE3 recommendations on HINTS (2023)
* Chris Carpenter, Jonathan Edlow (3),

* Future facing

* Data based on 6-12 hours of specialized
training

SAEM?26 5/21 8amEST Edlow and Madhok
Future HREM277?7??

Guidelines for Reasonable and Appropriate Care
in the Emergency Department

EM:RAP/

Emergency Medicine : Reviews and Perspectives
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Presentation Notes

Ohle R, Montpellier RA, Marchadier V, Wharton A, McIsaac S, Anderson M, Savage D. Can Emergency Physicians Accurately Rule Out a Central Cause of Vertigo Using the HINTS Examination? A Systematic Review and Meta-analysis. Acad Emerg Med. 2020 Sep;27(9):887-896. doi: 10.1111/acem.13960. Epub 2020 Apr 8. PMID: 32167642.

(1)DIAGNOSTIC ACCURACY OF THE HINTS EXAM IN AN EMERGENCY DEPARTMENT: A RETROSPECTIVE CHART REVIEW Dmitriew C, et al. Acad Emerg Med. 28(4):387-393, April 2021
->patient must have AVS sx right now (dizzy and spontaneous nystagmus)

2)Tehrani AS,  Kattah JC, Kerber KA, Gold DR, Zee DS, Urrutia VC, Newman-Toker DE. Diagnosing stroke in acute dizziness and vertigo: pitfalls and pearls. Stroke. 2018;49(3):788-795.

3)Edlow JA. Acute dizziness: A personal journey through a paradigm shift. Acad Emerg Med. 2023 May;30(5):598-602. doi: 10.1111/acem.14559. Epub 2022 Aug 5. PMID: 35834498.


Studies that show it is good in EM had true trainings: The training in this study was 6 h (four of lectures and two of workshop) and was repeated 7 months later 
Gerlier C, Hoarau M, Fels A, et al. Differentiating central from pe-ripheral causes of acute vertigo in an emergency setting with the HINTS, STANDING, and ABCD2 tests: a diagnostic cohort study. Acad Emerg Med. 2021;28:1368-1378


https://www.acep.org/dizzy

Supposedly an app? https://www.hopkinsmedicine.org/armstrong_institute/centers/center_for_diagnostic_excellence/resources.html but its always under construction

Until I am better trained (and presumably you too) I will not use HINTs.  though I look forward to getting better trained!




summary

* Do the DANISH

e Try an algorithm...

* HINTs: must have nystagmus!
* Dizzy + ->image, image, image

* Any of the 6 D's:

(©)

O O O O

(@)

Dysarthria

Dysmetria

Dysphagia

Diploplia

Dysphonia

Difficulty ambulating

* Look for future HINTS trainings

I am NOT an expert!
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