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SUMMARY

Vertigo is generally due to a benign disorder, but it is the most common symptom associated with misdiagnosis of stroke. In this pilot study,
we preliminarily assessed the diagnostic performance of a structured bedside algorithm to differentiate central from non-central acute
vertigo (AV). Adult patients presenting to a single Emergency Department with vertigo were evaluated with STANDING (SponTAneous
Nystagmus, Direction, head Impulse test, standiNG) by one of five trained emergency physicians or evaluated ordinarily by the rest of the
medical staff (control group). The gold standard was a complete audiologic evaluation by a clinicians who are experts in assessing dizzy pa-
tients and neuroimaging. Reliability, sensibility and specificity of STANDING were calculated. Moreover, to evaluate the potential clinical
impact of STANDING, neuroimaging and hospitalisation rates were compared with control group. A total of 292 patients were included,
and 48 (16.4%) had a diagnosis of central AV. Ninety-eight (33.4%) patients were evaluated with STANDING. The test had good inter-
observer agreement (k = 0.76), with very high sensitivity (100%, 95%CI 72.3-100%) and specificity (94.3%, 95%CI 90.7-94.3%). Further-
more, hospitalisation and neuroimaging test rates were lower in the STANDING than in the control group (27.6% vs. 50.5% and 31.6% vs.
71.1%, respectively). In conclusion, STANDING seems to be a promising simple structured bedside algorithm that in this preliminary study
identified central AV with a very high sensitivity, and was associated with significant reduction of neuroimaging and hospitalisation rates.
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RIASSUNTO

La vertigine ¢ generalmente dovuta ad una patologia benigna, ma rappresenta il sintomo pint comunemente associato ad una mancata
diagnosi di stroke. In questo studio pilota, abbiamo valutato in modo preliminare la validita diagnostica di un algoritmo bedside strutturato
per differenziare le vertigini acute (VA) di origine centrale da quelle di origine non centrale. I pazienti adulti che si presentavano presso il
nostro Dipartimento di Emergenza con vertigini venivano valutati con lo STANDING (SponTAneous Nystagmus Direction, head Impulse
test, standiNG) da uno dei cinque medici del Pronto Soccorso adeguatamente istruiti, o in maniera tradizionale dal resto dello staff medico
(gruppo di controllo). 1l gold standard era rappresentato da una valutazione audiologica completa effettuata da un audiologo esperto e
associata agli esami per immagini. Sono state calcolate la ripetibilita, la sensibilita e la specificita dello STANDING. Inoltre, per valutare
in modo preliminare il potenziale impatto clinico dello STANDING, sono state confrontate le percentuali di richiesta di esami per immagini
e di ospedalizzazioni con quelle del gruppo di controllo. Sono stati reclutati 292 pazienti, per 48 dei quali (16,4%) era stata diagnosticata
una vertigine di origine centrale. Novantotto pazienti (33,4%) sono stati valutati con lo STANDING. L’intero algoritmo ha mostrato una
buona concordanza tra gli esaminatori (K = 0,76), con una sensibilita (100%, 95%IC 72,3-100%) e una specificita (94,3%, 95%IC 90,7-
94,3%) molto alte. Inoltre, le percentuali di ospedalizzazione e di richiesta di esami per immagini sono state piu basse nel gruppo valutato
con lo STANDING rispetto al gruppo di controllo (rispettivamente 27,6% vs. 50,5% e 31,6% vs. 71,1%). In conclusione, lo STANDING
sembra un algoritmo semplice e promettente, identificando nella nostra popolazione non selezionata le VA di origine centrale con un’alta
sensibilita e con una riduzione significativa del numero di esami per immagini e ospedalizzazioni.

PAROLE CHIAVE: STANDING e Vertigine parossistica posizionale benigna * Neuronite vestibolare * Algoritmo bedside
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Introduction

Vertigo is the illusion of the true rotational movement of
self or surroundings and is a frequent complaint of pa-
tients presenting in the emergency department (ED) !. It
is often associated with the presence of nystagmus and is
most likely due to vestibular system dysfunction. Imbal-
ance or disequilibrium refers to a sense of unsteadiness
often indistinguishable by patients, and often by physi-
cians, from true vertigo?3. Many other symptoms of al-
tered orientation in space are referred to as dizziness; the
latter often represents several overlapping sensations and
can be caused by many pathophysiological mechanisms
and a variety of disorders, not necessarily vestibular in
nature, such as presyncope (hyperventilation, orthostatic
hypotension, vasovagal attacks, decreased cardiac out-
put), anxiety disorders (panic syndrome, agoraphobia),
hypoglycaemia and drug intoxication (alcohol, barbitu-
rates, benzodiazepines): these conditions are defined as
“pseudo-vertigo”.

Vertigo is caused in 24-43% of cases by a benign pe-
ripheral disorder * such as benign paroxysmal positional
vertigo (BPPV) or vestibular neuronitis (VN). However,
although the most common causes of dizziness and ver-
tigo are benign, differential diagnosis must include po-
tentially life-threatening central disease %; indeed, vertigo
can be the manifestation of central neurological disease
such as cerebellar or brainstem stroke ¢. BPPV is charac-
terised by recurrent short lasting vertigo triggered by head
movements and can be revealed by diagnostic manoeu-
vres such as the Dix-Hallpike and Pagnini-McClure po-
sitionings ”. The clinical features of VN are the subacute
onset of vertigo associated with spontaneous nystagmus
lasting days to weeks. Vestibular neuronitis is generally
self-limiting and commonly attributed to viral aetiology.
Similar clinical symptoms commonly occur in cerebellar
infarction, sometimes without any accompanying neuro-
logical symptoms or signs except for acute vertigo (AV)
and gait ataxia’'©'!. Several clinical tests to differenti-
ate central from non-central AV have been investigated,
but none reaches adequate sensitivity and specificity to be
used as stand-alone test''. For this reason, clinical evalu-
ation of patients with vertigo is often difficult and rarely
conclusive, usually leading to an overuse of consultants
and neuroimaging tests. Moreover, computed tomography
(CT) brain scan, the test most commonly performed in the
ED on a patient with dizziness '%, can easily miss central
disease because of its low sensitivity, particularly in the
posterior fossa '* 14, Although magnetic resonance imag-
ing (MRI) of the brain is more sensitive, it is not always
readily available and is not a practical screening test in the
emergency setting. All these pitfalls and technical obsta-
cles contribute to the fact that in practice dizziness (a term
used to encompass vertigo, pseudovertigo, imbalance or
disequilibrium) is the symptom most commonly associ-
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ated with a missed diagnosis of stroke '*'5. We believe that
the development of simple, reliable and accurate predic-
tors is a crucial step to optimise the use of neuroimag-
ing studies, improve diagnostic accuracy, enhance patient
flow through the ED and reduce unnecessary hospitalisa-
tion.

The aim of this pilot study was to preliminarily assess the
reliability and diagnostic accuracy of a simple structured
clinical algorithm (STANDING: SponTAneous Nystag-
mus, Direction, head Impulse test, standiNG) that we
developed to differentiate central from non-central AV in
the emergency setting, and to evaluate in an explorative
fashion if its use might be associated with a reduction of
the neuroimaging burden and hospitalisation.

Materials and methods

Clinical setting and selection of participants
Consecutive adult patients presenting to the ED with AV
with no associated focal neurological deficit (isolated
vertigo) were prospectively evaluated in a single level II1
ED (mean attendance 60,000 people/year), between May
2011 and January 2012. All patients underwent clini-
cal anamnesis and complete neurological examination.
Exclusion criteria were the presence of pseudo-vertigo,
severe cognitive impairment, or severe symptoms of diz-
ziness that prevented the patient’s cooperation, as well as
refusal to participate the study.

Management strategies

Patients with isolated vertigo underwent ordinary clinical
examination (control group) or clinical examination to-
gether with simple structured clinical algorithm (STAND-
ING) by one of 5 emergency physicians, who had already
completed a workshop managed by an expert clinician in
assessing dizzy patients, consisting of 5 hours didactic
and practical sessions, comprehensive of 15 STANDING
proctored examinations.

After initial clinical assessment, with or without STAND-
ING, the referring ED physician determined if the ver-
tigo was of central or non-central origin and as necessary
ordered further tests (in suspicious of a central AV, usu-
ally a head CT scan). Afterwards, within 24 hours, all
patients underwent complete examination by a clinician
expert in assessing dizzy patients. If central origin was
suspected or uncertain (disagreement between expert
physician and the attending emergency physician), the
diagnosis was corroborated by brain MRI (see below)
and in-hospital observation. Central vestibulopathy was
diagnosed by the presence of a lesion in the posterior
fossa in brain imaging or by the presence of a possible
transient insult in the same region that required active
treatment (vertebro-basilar transient ischaemic attack,
TIA) '*. When central vestibulopathy was diagnosed,




patients were admitted and treated accordingly. Other-
wise, when both the attending emergency physician and
the expert physician agreed on the non-central origin of
vertigo, neuroimaging tests and in-hospital observation
were not mandatory. The hospital’s Institutional Review
Board approved the study.

The STANDING test

The STANDING test is a structured diagnostic algorithm
based on previously described diagnostic signs and bed-
side manoeuvres that we logically assembled in four se-
quential steps (Fig. 1).

1) First, the presence of nystagmus was assessed with
Frenzel’s glasses in supine position after at least 5 min-
utes of rest. When no spontaneous nystagmus was present
in the main gaze positions, the presence of a positional
nystagmus was assessed by the Pagnini-McClure ma-
noeuvres first and then by the Dix-Hallpike positionings’.
The presence of a positional nystagmus of the paroxysmal
type was considered typical of BPPV.

2) Instead, when spontaneous nystagmus was already pre-
sent in supine position and was persistent, the direction
was examined: multidirectional nystagmus, such as bidi-
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rectional gaze-evoked nystagmus (i.e. right beating nys-
tagmus present with gaze toward the right and left beating
nystagmus present with gaze toward the left side), and a
pure vertical (up or down beating) or torsional nystagmus
were considered signs of central vertigo.

3) When the nystagmus was unidirectional (i.e. nystag-
mus beating on the same side independent of gaze direc-
tion and head position), we performed the head impulse
test (HIT) 7. When an acute lesion occurs in one laby-
rinth, the input from the opposite side is unopposed and
as a result, when the head is rapidly moved toward the
affected side, the eyes will be initially pushed toward that
side and, immediately after, a corrective eye movement
(corrective “‘saccade”) back to the point of reference is
seen. When the corrective “saccade” is present the HIT is
considered positive and indicates non-central AV, whereas
a negative HIT indicates central vertigo '®.

4) Patients showing neither spontaneous nor positional
nystagmus were invited to stand and gait was evaluated.
When there was an inability to maintain an upright stance
without assistance, they were suspected to have central
disease (Fig. 1).

Acute isolated vertigo
(no other neurological deficits)

Nystagmus
(Frenzel's glasses)

/

SponTAneous

T
\

Positional

/ \ Absent
Uni Pluri
Directional directional
pure vertical/torsional
- Pagnini-McClure Dix-Hallpike
HIT Horizontal plane Sagittal plane
v
standiNG
(impossible unassisted)
Positive Negative
} } ‘ ) .

|

Suspected Central Vertigo

| | BPPV

Fig. 1. Diagram of the STANDING approach. VN = Vestibular neuronitis; HIT = head impluse test; BPPV = benign paroxysmal positional vertigo.
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Fig. 2. Study flow diagram.

Neuroimaging

We performed a CT brain scan using a Somatom Defini-
tion AS128 instrument (Siemens, Erlangen, Germany) on
every patient suspected to harbour central vertigo. When
the CT was negative but central vertigo was still suspect-
ed, patients underwent MRI within 24-72 hours after ini-
tial evaluation. Patients underwent brain MRI stroke-pro-
tocol with a 1.5 Tesla Magnetom Vision/Plus (Siemens,
Enlargen, Germany) instrument including; 1) multi-pla-
nar T1; 2) axial T2 or fluid attenuated inversion recovery
(FLAIR); and 3) axial DWI sequences.

Statistical analysis

We express continuous variables as means + standard de-
viation (SD), and dichotomous variables as percentages.
The inter-observer reliability of two emergency physician
was calculated by Cohen’s k for each step of STAND-
ING in a subgroup of patients (n = 30). We also tested the
inter-observer agreement between the STANDING test
and audiological evaluation. We assessed the diagnostic
accuracy for central vestibulopathy of the STANDING
test, calculating sensitivity, specificity, positive and nega-
tive predictive values with 95% confidence intervals (CI).
To assess the potential clinical impact of the STANDING
test, we compared the baseline characteristics and the
neuroimaging test and hospitalisation rates of patients ex-
amined with the STANDING test with those of a control
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{ STANDING n=98 }

Central Non-central
n=11(11%) n=87 (89%)

group, using a student’s t-test for continuous variables and
Fisher’s exact test for dichotomous variables.
Calculations were performed using the SPSS statistical
package (version 17.0, SPSS, Chicago, Illinois, USA).

Results

Patient characteristics

A total of 450 patients complaining of vertigo (Fig. 2)
were evaluated in our ED during 8 months (0.8% of the
overall presentations): among these, 130 (28.8%) were
actually pseudo-vertigo, 4 (0.8%) patients presented a
severe cognitive impairment and 24 (5.3%) refused to
participate in the study and a definite diagnosis could not
be made. The remaining 292 patients were included. The
study population had a mean age of 58.2 years and 61%
were females (Table I); at least one cardiovascular risk
factor was present in 44.8% of patients.

Forty-eight patients (16.4%) of 292 had a final diagnosis
of central disease: among these, 21 (43.8%) had a verte-
bro-basilar TTIA and 14 had a stroke (29.2%), (Table II).
A total of 244 patients (83.6%) had non-central AV, most
often BPPV or VN (Table II).

CT brain scan was performed on 169 (57.9%) patients
and revealed central disease in 26 (15.4%); 19 patients
(6.5%) underwent head MRI that showed central disease




Table I. Baseline characteristics, neuroimaging tests and hospitalisation rates of ED patients presenting with acute vertigo.

STANDING: a four-step bedside algorithm

All patients STANDING Controls Difference*
n =292 n=98 n=19% % (95% CI)

Females (%) 178 (61%) 56 (57.1%) 121 (62.4%) -5.2(-17.9,+7.2)
Age (Mean + Ds) 58.2+16.3 60 + 16.3 57.3+11.3 +2.7 221
CV risk factors (%) 131 (44.8%) 45 (45.9%) 86 (44.3%) +1.6 (-11.1, +14.4)
Central Vertigo (%) 48 (16.4.%) 11 (11.2%) 37 (19.1%) -8 (-15.3, +1.9)
CT brain scan (%) 169 (57.9%) 31 (31.6%) 138 (71.1) -39.5(-50.7, -27)
Brain MRI (%) 19 (6.5%) 10 (10.2%) 9 (4.6%) 56 (-1,+11.9)
Hospitalisation (%) 125 (42.8%) 27 (27.6%) 98 (50.5%) -23(-34.1,-10.4)

CT: computed tomography; MRI: magnetic resonance imaging; CV risk factor: at least one of the following cardiovascular risk factors: diabetes, blood hypertension, smoke,
dyslipidaemia, hospitalisation included both admission to general or neurological wards and in the observation unit; * absolute differences between STANDING and control

groups.

Table Il. Specific diagnosis in patients evaluated with STANDING or routine tests (controls).

Central vertigo
Ischaemic stroke
Haemorragic stroke
Cerebral tumour
Vertebrobasilar TIA
Other central diseases
Non-central vertigo
BPPV

VN

Other causes

STANDING Controls
n = 98 (%) n =194 (%)
11(11.2) 37 (19)
3(3.1) 8(4.1)
1(1.0) 2(1.0)

2 (2.0) 3(1.5)
4(4.1) 17 (8.7)
1(1.0) 6(3.1)
87 (88.7) 157 (80.9)
60 (61.2) 104 (53.6)
18 (18.3) 25(12.9)

9(9.1) 28 (14.4)

TIA: transient ischaemic attack; other central disease: hydrocephalus, multiple sclerosis, epilepsy; BPPV: benign paroxysmal positional vertigo, VN: vestibular neuronitis; other

causes: Meniére’s disease, migraineous vertigo.

in 7 (36.8%). A total of 125 patients (42.8%) were hos-
pitalised: 91 (31.1%) of these patients were observed in-
hospital for at least 24 hours; the other 34 (11.6%) were
admitted to an internal medicine or neurology ward.

STANDING reliability and accuracy

Ninety-eight (33.6%) of the 292 patients were initially
evaluated by ED physicians using the STANDING test.
Of these, 60 patients (61.2%) had paroxysmal positional
nystagmus, while 24 (24.5%) had spontaneous nystagmus
that was pluridirectional in 2 (8.3%) and unidirectional in
22 (91.7%) cases. Among these, the prevalence of right
and left beating nystagmus was similar (52.4% left and
47.6% right). HIT was performed in 23 patients and was
negative in 4 (17.4%) and positive in 19 (82.6%) patients.
In one (4.1%) of 24 cases, HIT was not applicable due to
patient intolerance.

Fourteen patients (14.3%) did not show nystagmus; 10 of
these patients, when invited to stand, revealed an inability
to maintain an upright stance, and were diagnosed with
potential central disease.

The reliability of the STANDING test between two ED
physicians was tested in 30 patients. The Cohen’s kappa

of the first (spontaneous vs. positional nystagmus), second
(unidirectional vs. pluridirectional or pure vertical/tor-
sional nystagmus), third (HIT) and fourth (standing) step
was 0.86, 0.93, 0.73 and 0.78, respectively. The Cohen’s
kappa of the final result of the test (central vs. non-central
AV) was 0.76.

After performing the STANDING test, central vertigo
was suspected by ED physicians in 16 (16.3%) of 98 pa-
tients and was confirmed by a clinician who was expert
in assessing dizzy patients in 13 patients (13.2%). The
STANDING test showed high agreement (95.9%) with
audiological examination corresponding to a Cohen’s
kappa of 0.86.

Eleven (68.7%) of the 16 patients with suspected central
vertigo, according to STANDING, had a final diagnosis of
central vestibulopathy, whereas no patient with negative
STANDING had a final diagnosis of central disease. Test
characteristics are reported in Table II1.

STANDING test vs. ordinary evaluation

When we compared the STANDING group to the control
group, there were no statistically significant differences in
gender, age, or prevalence of cardiovascular risk factors
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Table Ill. STANDING test characteristics.

Central vertigo
Final diagnosis

Central vertigo
STANDING

Non-central vertigo
STANDING

Total

11

11

Non-central vertigo Total
Final diagnosis
5 16
82 82
87 98

Sensitivity: 100% (95% Cl: 72.3-100%); specificity: 94.3% (95% Cl: 90.7-94.3%); positive predictive value: 68.8% (95% Cl: 49.7-68.8%); negative predictive value: 100%

(95% Cl: 96.3-100%).

(Table I). Central vertigo was slightly more common in
the control group than in the STANDING group, but the
difference was not significant.

In the STANDING group, 31 patients (31.6%) underwent
CT brain scans that were positive in 3 patients (9.6%);
10 patients (10.2%) also underwent a brain MRI that was
positive in 5 (50%). Hospitalisation was requested in 27
patients (27.6%), in most cases 24-48 hours observation
(18 patients, 66.7%). CT and hospitalisation rates were
significantly lower in the STANDING group than in the
control group (Table I).

Discussion

In this study, a structured bedside algorithm (STAND-
ING) performed by emergency physicians showed good
reliability and high accuracy for detecting central vestibu-
lopathy in an unselected population presenting with acute
vertigo. The application of STANDING was associated
with lower neuroimaging and hospitalisation rates than in
controls.

Vertigo is a relatively common complaint that is often di-
agnosed and treated in the ED. In our study, conducted
in an unselected population presenting to a level III ED,
we found that about 1% of overall attendances presented
with vertigo and that about 70% of these patients had true
vertigo. In previous studies, similar results were found ' '8,
but the prevalence was higher (1-10%) when all forms of
dizziness were included .

Although vertigo is usually ascribable to benign aetiolo-
gies such as peripheral vertigo, in previous studies up to
25% of patients had central nervous system disease '
and up to 5% of acute vertigo may be due to cerebro-
vascular disease !. In our cohort, a significant fraction
(16.4%) had a central disease. Because of this concern,
ED evaluations for vertigo are often lengthy, involve
substantial use of diagnostic resources, and require
many consultants. Although the use of neuroimaging
and admission in patients with vertigo are disproportion-
ately high, this does not correspond with improvements
in the overall diagnostic yield for stroke ' 2. According-
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ly, in our cohort, CT brain scan was performed in more
than half of the population with a low diagnostic yield
(15.4%). In order to optimise both patient care and use
of healthcare resources, some bedside techniques have
recently been developed to assess stroke in patients with
acute vertigo. Early studies investigated the association
between individual symptoms, signs, or risk factors with
the presence of central nervous system disease. Among
these, multiple prodromal episodes of dizziness, neuro-
logic symptoms including diplopia 2! and age over 50
years > were strongly associated with stroke. However,
these studies provided a low level of evidence '' due to
their retrospective nature. More recently 2, in a series of
120 patients with vertigo/dizziness, Ozono et al. reported
that the risk factors for cerebrovascular disease such as
hypertension, heart disease and diabetes were also risk
factors for central vertigo/dizziness; moreover, to pre-
dict a central origin for vertigo/dizziness, only gaze nys-
tagmus was a significant factor. Cnyrim et al. considered
the usefulness of finding skew deviation, gaze-evoked
nystagmus, negative HIT, impaired vertical smooth
pursuit and deviation of subjective visual vertical in a
population of 83 patients with rotatory vertigo, postural
imbalance and horizontal-rotational nystagmus, without
additional inner ear, brainstem or cerebellar symptoms;
the authors found that when all 5 signs were combined,
the sensitivity and specificity in diagnosing central ver-
tigo increased to 92% . Similarly, based on the presence
of negative HIT, central-type nystagmus, skew deviation
and abnormal vertical smooth pursuit, classification of
acute vestibular syndromes (distinguishing between ves-
tibular neuritis and cerebellar or brainstem infarction)
appeared to be reliable even in a stroke unit, as pointed
out by Chen et al. ?*: despite the relative inexperience
in neuro-otology of the stroke team, the sensitivity and
specificity of bedside ocular motor testing were com-
parable to those reported by expert neuro-otologist. In
another study, a structured bedside clinical examination
was proposed '°. Kattah et al. described a 3-step bedside
oculomotor examination called HINTS (Head Impulse-
Nystagmus-Test of Skew) for differentiating stroke from




acute peripheral vestibulopathy. The results of their study
confirmed that a normal HIT is the single best bedside
predictor of stroke, and showed that the HINTS appears
to be more sensitive for stroke than early MRI. Further-
more, a fourth step (HINTS “plus”) has been recently
added to the HINTS protocol that includes assessing the
presence of new hearing loss, generally unilateral and
on the side of the abnormal head impulse test »*: recent
evidence suggests that the presence of such hearing loss
more often indicates a vascular rather than viral cause of
the acute vestibular syndrome presentation. Thus, in cas-
es of inner ear strokes, in which HINTS eye movements
are indistinguishable from vestibular neuritis, comorbid
sudden hearing loss may be the only clue to stroke.
There are at least three important differences between our
study and that of Kattah et al. First, we included all pa-
tients with acute vertigo without overt neurological signs,
thus an unselected population which included not only
patients with acute vestibular syndrome but also patients
with other vestibulopathies and even those who did not
have vestibular disease. We believe that in practice, to
rule out a life-threatening disorder such as posterior cer-
ebrovascular disease, the most effective way is to “rule
in” one of the non-central specific disorders. Therefore,
the STANDING algorithm provides the essential tools to
recognise the most frequent peripheral vestibular diseases
(BPPV and VN) and can help emergency physicians to
identify the population of patients with central disease.
However, by including all kind of vertigo we failed to
submit all patients to a strong gold standard (brain MRI)
as Kattah et al. have done.

Second, we propose a diagnostic algorithm, which in-
cludes nystagmus examination performed by emergency
physicians, while in the HINTS study oculomotor exami-
nation was performed by expert neuro-opthalmologists.
Nystagmus assessment is a key diagnostic feature in pa-
tients presenting with dizziness because the presence of
specific types of nystagmus may be the only indicator of a
potentially serious pathology, even if CT or MRI imaging
are negative *. One prior study showed that ED physi-
cians report in charts the presence or absence of nystag-
mus in most patients presenting with acute dizziness, but
that they do not utilize this sign for diagnostic purposes?’.
In our study, STANDING showed good reliability and
high accuracy in emergency physician hands. Finally, we
point out that patients with presumed vertigo at the end
of clinical examination not infrequently (14.3%) showed
any signs of nystagmus. Our results indicate that these pa-
tients, due to the high prevalence of central disease (36%),
should be carefully assessed.

In a recent study, Navi et al. ? reported that the ABCD2
score is a useful tool to differentiate cerebrovascular from
non-cerebrovascular causes of dizziness. However, the
authors noted several limitations to their approach. In
particular, the retrospective nature of the study may have
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overestimated the performance of the score. Moreover,
the ABCD2 score does not include nystagmus examina-
tion, precluding comparison with the STANDING and the
HINTS that remain the two diagnostic algorithms specifi-
cally developed for vertigo examination.

In an era in which efficiency and cost containments are
warranted, STANDING may be a quick and inexpensive
method that reduces healthcare costs. Indeed, STAND-
ING was associated with a significant reduction of neuro-
imaging and hospitalisation rates. To our knowledge, this
is the first study showing the potential clinical impact of
using a structured bedside diagnostic algorithm in vertigi-
nous patients presenting to the ED.

Limitations

Our data should be interpreted in the context of several
limitations. First, it was limited to a single tertiary care re-
ferral centre with daily audiologist consultations and thus
it is uncertain that STANDING will yield similar results
in other settings. Second, our study lacks a strong gold
standard (e.g. MR in all patients), and thus the derived
sensitivity, specificity and accuracy of the test may have
been overestimated. Third, the study was not randomised.
Thus, the different CT and hospitalisation rates may be
not accurate. Fourth, among central causes of vertigo we
identified 40% of patients diagnosed with central diseases
with vertebro-basilar TIA. Although National Institute
of Neurological Disorders and Stroke criteria state that
isolated vertigo should not be defined as TIAs, a recent
study reports that in patients with definite vertebrobasilar
stroke, isolated vertigo is the most common symptom pre-
ceding vertebrobasilar stroke *. Moreover, since patients
with vertebrobasilar TIA were reported to have the same
risk of subsequent stroke as those with carotid TIA 7, it
may be useful to have a practical clinical prediction al-
gorithm to identify subgroups of patients at high-risk of
vertebrobasilar stroke.

Conclusions

Although our results should be interpreted with caution,
in our unselected cohort the STANDING test appears to
show high sensitivity and specificity to detect central ves-
tibulopathy, with good reliability in the emergency set-
ting. STANDING seems to be associated with a reduction
of neuroimaging burden and hospital admission rates, and
may thus be promising tool for evaluation of acute ver-
tigo. This data, largely exploratory, should be confirmed
in a properly designed clinical trial.
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Abstract

This third Guideline for Reasonable and Appropriate Care in the Emergency
Department (GRACE-3) from the Society for Academic Emergency Medicine is on the
topic adult patients with acute dizziness and vertigo in the emergency department
(ED). A multidisciplinary guideline panel applied the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) approach to assess the certainty
of evidence and strength of recommendations regarding five questions for adult ED
patients with acute dizziness of less than 2weeks' duration. The intended population
is adults presenting to the ED with acute dizziness or vertigo. The panel derived 15
evidence-based recommendations based on the timing and triggers of the dizziness
but recognizes that alternative diagnostic approaches exist, such as the STANDING
protocol and nystagmus examination in combination with gait unsteadiness or the
presence of vascular risk factors. As an overarching recommendation, (1) emergency
clinicians should receive training in bedside physical examination techniques for pa-
tients with the acute vestibular syndrome (AVS; HINTS) and the diagnostic and thera-
peutic maneuvers for benign paroxysmal positional vertigo (BPPV; Dix-Hallpike test
and Epley maneuver). To help distinguish central from peripheral causes in patients
with the AVS, we recommend: (2) use HINTS (for clinicians trained in its use) in patients
with nystagmus, (3) use finger rub to further aid in excluding stroke in patients with
nystagmus, (4) use severity of gait unsteadiness in patients without nystagmus, (5) do
not use brain computed tomography (CT), (6) do not use routine magnetic resonance
imaging (MRI) as a first-line test if a clinician trained in HINTS is available, and (7) use
MRI as a confirmatory test in patients with central or equivocal HINTS examinations.
In patients with the spontaneous episodic vestibular syndrome: (8) search for symp-
toms or signs of cerebral ischemia, (9) do not use CT, and (10) use CT angiography or
MRI angiography if there is concern for transient ischemic attack. In patients with
the triggered (positional) episodic vestibular syndrome, (11) use the Dix-Hallpike test
to diagnose posterior canal BPPV (pc-BPPV), (12) do not use CT, and (13) do not use
MRI routinely, unless atypical clinical features are present. In patients diagnosed with
vestibular neuritis, (14) consider short-term steroids as a treatment option. In patients
diagnosed with pc-BPPV, (15) treat with the Epley maneuver. It is clear that as of 2023,
when applied in routine practice by emergency clinicians without special training,
HINTS testing is inaccurate, partly due to use in the wrong patients and partly due to
issues with its interpretation. Most emergency physicians have not received training in
use of HINTS. As such, it is not standard of care, either in the legal sense of that term
(“what the average physician would do in similar circumstances”) or in the common

parlance sense (“the standard action typically used by physicians in routine practice”).
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GRACE-3: ACUTE DIZZINESS AND VERTIGO IN THE ED

AT-A-GLANCE SUMMARY

In emergency department (ED) patients with new dizziness or ver-
tigo without an obvious medical or neurological cause, the first step
is to try to determine which presenting syndrome the patient has,
based on the timing and triggers of symptoms (see Figure 1). As with
any patient with any chief complaint, some patients are not able to
unambiguously report the timing and triggers of their symptoms. In
situations in which the timing and triggers category is unclear, other
diagnostic frameworks, such as the STANDING protocol and various
combinations of HINTS components and gait unsteadiness or vas-
cular risk factors, may also be diagnostically useful. Because these
physical examination elements are not commonly used in routine
emergency medicine practice, their incorporation into practice is as-
pirational and represents a forward-looking policy to improve care
of these patients.

a. Acute vestibular syndrome (AVS): acute onset of continuous, per-
sistent dizziness or vertigo lasting longer than 24 h (see Figure 1).

b. Spontaneous episodic vestibular syndrome (s-EVS): one or more
discrete episodes of untriggered, spontaneous dizziness or ver-
tigo (see Figure 1).

c. Triggered (positional) episodic vestibular syndrome (t-EVS): one
or more discrete very brief episodes of triggered, positional diz-

ziness or vertigo. (see Figure 1).

One recommendation is based on training. Most of the specific
recommendations are based on these timing and trigger categories

and some are based on particular diagnoses.

Training Recommendation

Training of FOR: Emergency clinicians should receive
emergency training in bedside physical examination
clinicians techniques for patients with the AVS

(HINTS) and diagnostic and therapeutic
maneuvers for benign paroxysmal
positional vertigo (BPPV; Dix-Hallpike test
and Epley maneuver)

Presenting syndrome Recommendation

AVS FOR: Diagnosis using HINTS testing to
distinguish a peripheral vestibular disorder
(usually vestibular neuritis) from a central
one (usually stroke) by an appropriately
trained clinician:

e |f examination confirms a peripheral
disorder, then treat accordingly; no imaging
required

e |f examination suggests stroke or a central
cause, obtain confirmatory magnetic
resonance imaging with diffusion-weighted
images [MRI-DWI] and/or consult
neurology

NEXT BEST: MRI-DWI if no one qualified in

using the HINTS examination is readily
available

AGAINST: CT with or without CT angiography

(CTA)/CT cerebral perfusion analysis (CTP)

Training Recommendation

s-EVS FOR: Diagnosis using history taking

e |f the clinical impression suggests a benign
cause (vestibular migraine or Meniére
disease), refer to vestibular specialist

e |f history suggests TIA, manage as TIA;
obtain vascular imaging (CT angiography
[CTA] or MRI angiography [MRA]) of the
head and neck and/or consult neurology

AGAINST: Routine neuroimaging in those at

low risk of TIA

t-EVS FOR: Diagnosis using Dix-Hallpike test for
posterior canal BPPV (pc-BPPV) by an
appropriately trained clinician
e |f examination confirms pc-BPPV, then treat
accordingly; no imaging required if patient
responds to repositioning
e |f examination suggests a central mimic or
appropriate treatment with a repositioning
maneuver fails, consider obtaining an MRI-
DWI and/or consult neurology
NEXT BEST: Urgent (<72h) referral for
diagnosis as an outpatient, ideally to an
appropriately trained specialist.
AGAINST: CT with or without CTA/CTP

Specific diagnoses

Vestibular neuritis  FOR: Shared decision making weighing
risks and benefits of short-term steroid
treatment for vestibular neuritis among
patients presenting within three days of
symptom onset

BPPV FOR: Bedside Epley canalith repositioning
maneuver for pc-BPPV (diagnosed using
the Dix-Hallpike test) in the ED by an
appropriately trained clinician

NEXT BEST: Urgent outpatient referral
for treatment <72h, ideally by an
appropriately trained specialist
AGAINST: Outpatient vestibular suppressant
therapy such as meclizine

Ideally, refer discharged patients both to an appropriate specialist
(e.g., otorhinolaryngologist, neurologist, or other specialist with ad-
vanced vestibular training when available in that practice setting) and
to their primary care physician for further evaluation and treatment.
If these physicians are not available in a given setting within a reason-
able time frame, a physical therapist with advanced vestibular train-
ing may be the best referral choice. Vestibular neuritis is caused by
inflammation of the vestibular component of the eighth cranial nerve,
thought to be similar to Bell's palsy of the seventh cranial nerve. Refer
all patients diagnosed with vestibular neuritis for vestibular rehabili-
tation therapy whether or not steroids are used and, if an outpatient
vestibular suppressant regimen (e.g., meclizine) is needed, it should
only be administered short term (i.e., no longer than 3-5days; a sam-
ple discharge instruction sheet is included in Appendix S9).

For patients with suspected BPPV whose Dix-Hallpike test
shows horizontal nystagmus or no nystagmus, instead of the ex-
pected upbeat (vertical upward)-torsional nystagmus, as illustrated
in Figures 2 and 7, consider the diagnosis of horizontal canal BPPV
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Clinical i . . Graphic representation
Description of Typical Presentation P P A
Syndrome of symptoms over time
A clinical syndrome of acute-onset continuous dizziness* 1
1. Acute lasting days to weeks and generally including features g
ve;tibular suggestive of new, ongoing vestibular system dysfunction ‘cE‘x i
~» |(e.g., nausea and vomiting, nystagmus and postural 7}
syndrome . e .
instability. In the ED, they are symptomatic even when at . ) . . . . .
rest. Time o
Clinical syndromes of multiple, recurrent attacks of
Episodic dizziness, which many be spontaneous or triggered. If the
syndromes  [Patient presents during a first attack and is actively
symptomatic, approach as the acute vestibular syndrome.
A clinical syndrome of transient dizziness* usually lasting
minutes to hours and generally including nausea and 2
2. Spontaneous . . e S
L vomiting, postural instability and nystagmus. There are 9
episodic . . o
p usually multiple recurrent attacks with repeated spells but| E A
vestibular s Y . @
svisdibnia® may initially present after a first attack. There is no clear
Y trigger of these attacks. In the ED, these patients are T T T T T T 7
generally asymptomatic at rest Time
A clinical syndrome of brief transient dizziness* lasting
seconds to minutes and generally including nausea and o
vomiting, postural instability. There are usually multiple | £
. Tri ! . . i S
3 T_r-lgger_ed recurrent attacks with repeated spells but some patients |5
episodic i i £ 4
vestibular  |M2Y initially present after a first attack. These attacks £
» |have a clear positional trigger, usually movement of the |
syndrome . .
head or standing up. In the ED, these patients are
generally asymptomatic at rest but the symptoms can be ' ' ' ! ' U Tdays
triggered at the bedside. Time

FIGURE 1 Clinical presentation patterns of patients with acute dizziness based on timing and triggers. *The word endorsed by the patient does
not have etiologic significance; as above, this would include patient descriptors like vertigo and unsteadiness. $The number of episodes depicted

in the graphic is arbitrary; there is no specific number required, but a first prolonged episode of dizziness can sometimes mimic an AVS. ~The word
“vestibular” refers to the nature of the symptom and can be due to pathology originating in either the central or the peripheral vestibular structures
(and may be due to underlying medical etiologies such as orthostatic hypotension or cardiac dysrhythmias). AVS, acute vestibular syndrome.

(hc-BPPV). The preferred diagnostic maneuver is the supine roll test,
and the therapeutic maneuver is either the Lempert (barbecue) roll
or the Gufoni maneuver. Some emergency clinicians are appropri-
ately trained to diagnose and treat hc-BPPV (and differentiate it
from dangerous central mimics). However, because hc-BPPV is a
more nuanced diagnosis, based on a majority vote, the GRACE-3
writing committee did not include it in the formal recommendations.

General note: These recommendations do not apply to dizzy patients
who have obvious general medical causes for their symptoms (e.g., a
cardiac dysrhythmia or medication side effect) or to dizzy patients with
an obvious stroke or other central nervous system pathology (e.g., pa-
tients with hemiplegia, visual field deficit, altered mental status). For
patients with general medical causes, the approach will depend on the
cause and, for stroke patients, institutional stroke protocols should be
followed. The three presenting syndromes outlined above are based on
timing and triggers of the dizziness (see Figures 1 and 4).

INTRODUCTION

Acute dizziness or vertigo is a common emergency department (ED)

6-10

presentation, accounting for 2.1%-3.6% of visits per year, with an

estimated annual cost approximating $10 billion in the United States, a
large proportion of which is related to imaging.11 Resource use and ED
length of stay for these patients are higher than in patients with other
chief complaints.®? Use of neuroimaging in the ED, especially noncon-
trast computed tomography of the head (CT) is rising over time,”*?
while the proportion of diagnostically useful studies is decreasing.*®
The traditional diagnostic paradigm, developed 50years ago,
based on symptom quality (asking the patient, “What do you mean
by dizzy"?), suggests that the differential diagnosis and clinical eval-
uation be based on the patient's description of dizziness (vertigo,

lightheadedness, imbalance or disequilibrium, or “other”).*

This par-
adigm was never properly validated, has significant methodological
flaws, and does not reliably predict underlying causes.>*¢ Patients
often use different words to describe their vestibular symptoms.
The Barany Society has developed formal international consensus
criteria, terminology, and definitions for many vestibular disorders
(which can be downloaded from the Journal of Vestibular Research
website: https://www.iospress.com/jvr-icvd). Although some of the
terminology is more detailed than most nonvestibular specialists re-
quire, the writing committee has tried to use terms that are aligned
with these consensus definitions but that also make sense to front-

line clinicians.
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GRACE-3: ACUTE DIZZINESS AND VERTIGO IN THE ED

The Acute i rome (AVS)

Panel 1: possibilities in the AVS

e S T

(10)

(1F)

The Triggered (Positional) Episodic Syndrome (t-EVS)

Panel 2: DIX-HALLPIKE: POSTERIOR CANAL BPPV (RIGHT EAR AFFECTED)

Right Dix-Hallpike Position Seated Position Left Dix-Hallpike Position

and rsponts 0 Epley

(28)

Panel 3: DIX-HALLPIKE: POSTERIOR CANAL BPPV (LEFT EAR AFFECTED)

Right Dix-Hallpike Position Seated Position Left Dix-Hallpike Position

Lt peBPPYS
(opbectasond Dt o)

(38)

The Triggered (Positional) Episodic Vestibular Syndrome (t-EVS]

Panel 4: SUPINE ROLL: HORIZONTAL CANAL BPPV, TYPICAL “GEOTROPIC” VARIANT (RIGHT EAR
AFFECTED)

Right Supine Roll Position Seated Position Left Supine Roll Position

(an) ()

The nystagmus is referred to as “geotropic” because, during the supine roll, it beats towards the floor.
Note that often the only difference between right- and left ear-down positions is the relative intensity of
the nystagmus. The nystagmus on the more intense side usually beats towards the affected ear.

Panel 5: SUPINE ROLL: HORIZONTAL CANAL BPPV, TYPICAL “GEOTROPIC” VARIANT (LEFT EAR
AFFECTED)

Right Supine Roll Position Seated Position Left Supine Roll Position

(5A) (5€)

The nystagmus is referred to as “geotropic” because, during the supine roll, it beats towards the floor.
Note that often the only difference between right- and left ear-down positions is the relative intensity of
the nystagmus. The nystagmus on the more intense side usually beats towards the affected ear.

FIGURE 2 Graphic representation of nystagmus patterns. The
crisscross lines within each “head” form nine squares that indicate
the direction of the patient's gaze. The central square indicates
primary gaze (looking straight ahead). The left middle square is
the patient looking toward their right and the left middle square

is the patient looking toward their left. The arrows indicate the
direction of the fast phase of the nystagmus and their thickness
corresponds to the amplitude of the nystagmus. Green color
indicates a peripheral pattern, orange an ambiguous pattern, and
red central. The open clear black and white circles indicate no
nystagmus in that direction of gaze. The R and L on the cartoon's
ears indicate the right and left sides. (Panel 1) The AVS. The
“degree” of nystagmus is shown in panels 1A-1C. First degree is
only present when the patient is looking in the direction of the fast
phase. Second degree is present both in primary gaze and when
looking in the direction of the fast phase. Third degree is present
in primary gaze and also when looking both to the right and left.
(1G) Nystagmus that is torsional or vertical upbeat or vertical
downbeat indicates a central cause in patients with the AVS. Note
that the absence of nystagmus (1F), or the presence of direction-
fixed nystagmus (1A-1C) does not, by itself, exclude stroke. (Panels
2 and 3) pc-BPPV. These panels show the nystagmus of right- or
left-sided pc-BPPV when performing the Dix-Hallpike test. For
either side (2B and 3B), there is no nystagmus when the patient is
sitting up looking straight ahead. For either side, the Dix-Hallpike
will be positive on the involved side and negative on the uninvolved
side. In primary gaze, the nystagmus is upbeat and torsional, but
its vector changes as the patients looks to their right or left. The
heads are shown at 45° to indicate that this is in the position of
the Dix-Hallpike where the head is intentionally angled at 45°
before being lowered off the plane of the stretcher. (Panels 4 and
5) hc-BPPV (more common “geotropic” variety). These panels show
the nystagmus on performing the supine head roll test. Again, in
primary gaze sitting up, there is no nystagmus (4B and 5B). They
illustrate that the nystagmus will have a greater amplitude (will

be more intense) with the affected ear down (toward the ground),
allowing clinicians who feel comfortable treating hc-BPPV to
identify the involved side. These panels show the head on its side
as it will be during performance of the supine head roll test. AVS,
acute vestibular syndrome; BPPV, benign paroxysmal positional
vertigo; hc-BPPV, horizontal canal BPPV; t-EVS, transient episodic
vestibular syndrome.

The Barany Society defines “dizziness” as the sensation of dis-
turbed or impaired spatial orientation without a false or distorted
sense of motion, “vertigo” as the sensation of self-motion (of head
or body) when no self-motion is occurring or the sensation of dis-
torted self-motion during an otherwise normal head movement, and
“postural symptoms” as balance symptoms related to maintenance
of postural stability, occurring only while upright (seated, standing,
or walking)."”

Evidence shows that patients' dizziness descriptors (e.g., “ver-
tigo” vs. “lightheadedness” or “imbalance,” “unsteadiness,” and
others) often change when reassessed even minutes later and
that many patients simultaneously endorse multiple descriptors,
undercutting the logic of a symptom quality-based paradigm.*®*’
Accordingly, we use the general term “dizziness” to mean dizziness or
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Box 1. Recommendations

Training emergency clinicians to perform bedside eye movement examinations

Recommendation 1: Emergency clinicians should receive training in bedside physical examination techniques for patients with the AVS
(HINTS) and diagnostic and therapeutic maneuvers for BPPV (Dix-Hallpike test and Epley maneuver), since untrained ED physicians
do not reliably apply or accurately interpret results of this bedside eye movement examination [ungraded good practice statement].

Diagnosis of the AVS

Recommendation 2: In adult ED patients with AVS with nystagmus, we recommend routine use of the three-component head impulse,
nystagmus, test of skew (HINTS) examination for clinicians trained in its use* to distinguish between central (stroke) and peripheral
(inner ear, usually vestibular neuritis) diagnoses (strong recommendation, FOR) [high certainty of evidence].

Recommendation 3: In adult ED patients with AVS with nystagmus, we suggest assessing hearing at the bedside by finger rub to iden-
tify new unilateral hearing loss as an additional criterion to aid in the identification of stroke, even if the three-component HINTS
examination result suggests a peripheral vestibular diagnosis (conditional recommendation, FOR) [moderate certainty of evidence].

Recommendation 4: In adult ED patients with AVS without nystagmus, we suggest assessing severity of gait unsteadiness to help
distinguish between central (stroke) and peripheral (inner ear, usually vestibular neuritis) diagnoses (conditional recommendation,
FOR) [moderate certainty of evidence].

Recommendation 5: In adult ED patients with AVS with or without nystagmus, we recommend against routine use of noncontrast CT
of the brain or CTA to help distinguish between central (stroke) and peripheral (inner ear, usually vestibular neuritis) diagnoses (strong
recommendation, AGAINST; see “Implementation considerations”) [high certainty of evidence].

Recommendation é: In adult ED patients with AVS with or without nystagmus, if a clinician trained in use of HINTS is available, we
recommend against routine use of MRI of the brain or cerebral vasculature (MRA) as the first-line diagnostic test (prior to physical
examination) to help distinguish between central (stroke) and peripheral (inner ear, usually vestibular neuritis) diagnoses (strong rec-
ommendation, AGAINST; see “Implementation considerations”) [high certainty of evidence].

Recommendation 7: In adult ED patients with AVS and central or equivocal HINTS results, we recommend use of stroke protocol
MRI (with DWI and MRA) to further help distinguish between central (stroke) and peripheral (inner ear, usually vestibular neuritis)
diagnoses. (strong recommendation, FOR; see “Implementation considerations” regarding timing of MRI) [high certainty of evidence].

Diagnosis of the s-EVS

Recommendation 8: In adult ED patients with s-EVS, the writing committee believes that routine use of a detailed history and physi-
cal examination with emphasis on cranial nerves including visual fields, eye movements, limb coordination, and gait assessment
helps to distinguish between central (TIA) and peripheral (vestibular migraine, Meniére disease) diagnoses [ungraded good practice
statement].

Recommendation 9: In adult ED patients with s-EVS, we recommend against routine use of CT to help distinguish between central
(TIA) and peripheral (vestibular migraine, Meniére disease) diagnoses (strong recommendation, AGAINST) [moderate certainty of
evidence].

Recommendation 10: In adult ED patients with s-EVS and concern for TIA, we suggest use of CTA or MRA of the head and neck to rule
out posterior circulation vascular pathology (conditional recommendation, FOR) [moderate certainty of evidence].

Diagnosis of the t-EVS

Recommendation 11: In adult ED patients with t-EVS, we recommend routine use of the Dix-Hallpike test to diagnose pc-BPPV
(strong recommendation, FOR) [moderate certainty of evidence].

Recommendation 12: In adult ED patients with t-EVS, we recommend against routine use of CT or CTA (strong recommendation,

AGAINST) [moderate certainty of evidence].

Recommendation 13: In adult ED patients with t-EVS diagnosed with typical pc-BPPV by a positive Dix-Hallpike test with the char-
acteristic nystagmus, we suggest against routine use of MRI or MRA (conditional recommendation, AGAINST) [moderate certainty

of evidence].
Treatment of acute vestibular neuritis

Recommendation 14: In adult ED patients with a clinical diagnosis of vestibular neuritis, we suggest shared decision making with pa-
tients to weigh risks and benefits of short-term steroid treatment for those presenting within 3days of symptom onset (conditional

recommendation, FOR) [very low certainty of evidence].
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Box 1. Continued

Treatment of pc-BPPV

Recommendation 15: In adult ED patients with pc-BPPV diagnosed by a positive Dix-Hallpike test, we recommend the EpIeyJr canalith
repositioning maneuver be performed at the time of diagnosis (strong recommendation, FOR) [moderate certainty of evidence].

"As of December 2022, the specifics of training emergency clinicians in the use of these eye movement examination techniques have
not beenfullydefined. There is no validated training course in these skills that can be widely implemented at the necessary scale.
However, both anecdotal experience and evidence from published studies show that emergency physicians can learn to correctly use
these techniques.’™ Routine training mechanisms that lead to demonstrated proficiency should be developed and incorporated into
the curriculum in medical school, emergency medicine residency programs, continuing medical education courses, and other educa-
tional vehicles. The writing committee acknowledges that until such training opportunities are routinely available, it is unrealistic to
expect that all emergency clinicians will be able to acquire competency in the skills necessary to safely implement these examination
techniques without expert backup (e.g., by using bedside video-oculography to verify the accuracy of bedside findings or by obtaining
specialty consultation, either in person or by telemedicine).

tThe original Epley canalith repositioning maneuver included applying a vibratory stimulus over the mastoid bone during the proce-
dure.” This aspect of the Epley maneuver does not appear to increase efficacy,” so the current standard maneuver (i.e., without vibra-

tion) is technically the “modified Epley maneuver.” However, most clinicians use the term “Epley maneuver” to describe the modified

maneuver, which is how we have used it in this document.

vertigo, unsteadiness, or other vestibular symptoms throughout the ar-
ticle except where otherwise specified (such as when referring to formal
international consensus definitions or to publications that specify those
words in their inclusion criteria). Accumulating evidence and expert
opinion published over the past 15years suggest that a diagnostic
paradigm based on the timing and triggers of the dizziness (rather
than symptom quality or descriptor) is a more diagnostically useful
way to approach patients with acute dizziness.'*'®-2* Patients are
more consistent in their responses to questions about timing and
triggers of their dizziness compared to their reports on type of diz-
ziness (i.e., “What do you mean dizzy?").? Despite its intrinsic logic
and fact that a timing and triggers approach to dizziness is the way
we approach most other chief complaints,?° we acknowledge that
this approach has not been formally validated in an all-comer ED
population.

With a timing and triggers paradigm, most acutely dizzy patients
in the ED present in one of three patterns (Figure 1). These cate-
gories drive the differential diagnosis, the diagnostic testing, and
the interpretation of many of these tests. International consensus
definitions for three specific vestibular syndromes relevant in the
ED have been incorporated into the International Classification of
Vestibular Disorders and the International Classification of Diseases
11th Revision (ICD-11)." Abridged, slightly modified definitions are
provided below:

Acute vestibular syndrome

A clinical syndrome of acute-onset continuous dizziness lasting days
to weeks and generally including features suggestive of new, ongo-
ing vestibular system dysfunction (e.g., nausea and vomiting, nystag-
mus, and postural instability). In the ED, patients are symptomatic

even at rest, and exacerbation from head movement or position

change is typical.

Spontaneous episodic vestibular syndrome

A clinical syndrome of transient dizziness usually lasting minutes
to hours and generally including features suggestive of temporary,
short-lived vestibular system dysfunction (e.g., nausea and vomiting,
nystagmus, and postural instability) during attacks. There is usually
a history of recurrent attacks but patients may initially present after
or during a first attack. There are no clear triggers for these attacks,
although symptoms may be exacerbated by head movement or posi-
tion change during an attack. In the ED, these patients are generally
asymptomatic at rest. Some patients with longer-duration episodes
may have symptoms on presentation to the ED; in this situation, one
would approach as an AVS and the true episodic nature may only
be apparent in retrospect. Conceptually, this is no different from
managing a patient presenting with focal neurological symptoms as
stroke even though if the symptoms later spontaneously resolve and
imaging is negative, in retrospect, one might diagnose a transient
ischemic attack (TIA).

Transient episodic vestibular syndrome

A clinical syndrome of transient dizziness lasting seconds to minutes
and generally including features suggestive of temporary, short-
lived vestibular system dysfunction (e.g., nausea, nystagmus, and
postural instability). There is usually a history of recurrent attacks
but patients may initially present after a first attack. There are clear
triggers for these attacks, most often movement of the head. These
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include postural shifts, as when standing up or getting into bed or
head motion related to turning over in bed or looking up toward a
high shelf. In the ED, these patients are generally asymptomatic at
rest, but symptoms can be readily provoked at the bedside by repro-
ducing the patient's trigger.

“Isolated” dizziness

Vestibular symptoms may be characterized as “isolated” when the
only associated symptoms or signs are nonlocalizing ones that rou-
tinely accompany vestibular pathology (especially malaise, nausea or
vomiting, nystagmus, and postural instability). The presence of new
focal neurological symptoms or signs (e.g., lateralizing weakness or
numbness, dysarthria, diplopia, Horner's syndrome, or limb ataxia)
accompanying the vestibular symptoms would make the syndrome
“nonisolated” (as would other general medical symptoms such as
chest pain or dyspnea). The presence of new hearing symptoms (e.g.,
tinnitus or hearing loss) in an otherwise isolated vestibular syndrome
is called an isolated audiovestibular syndrome.

The differential diagnosis of dizziness is broad. Each timing
and triggers category suggests a narrowed differential diagnosis
(Table 1). In some patients, especially in those who present soon
after symptom onset, it may not be possible to confidently place the
patient into one of these three categories. The episodic nature may
not yet be apparent and some patients with benign paroxysmal po-
sitional vertigo (BPPV) describe a vague but persistent dizziness or
lightheadedness between episodes. Similarly, some early presenting

patients with mild vestibular neuritis may have minimal symptoms at

rest but definite symptoms provoked by head motion, suggesting an
episodic presentation.

Roughly half of ED patients with dizziness have various general
medical conditions, 33% have otological or peripheral vestibular
causes and 11% have neurological etiologies (of which a third are
cerebrovascular).’?

When seeing an acutely dizzy patient in the ED, it is import-
ant to avoid anchoring and cognitive bias.?® There are numerous
general medical conditions that can present with dizziness; how-
ever, emergency clinicians' typical clinical evaluation will usually
identify these. Co-chief complaints such as dizziness plus new
dyspnea, chest or abdominal pain, diarrhea, dysuria, or fever each
suggest potential diagnoses. A history of a new medication might
cause either side effects or drug-drug interactions resulting in
dizziness. Vital sign assessment provides other clues. Fever, sig-
nificant tachycardia or bradycardia, an irregular pulse, hypoxia or
tachypnea, hypotension, or hypertension (with the caveat that
ischemic stroke can be associated with compensatory hyperten-
sion) should always be explained and should alert clinicians to
search for a general medical explanation. Physical examination
findings such as dry mucous membranes, jugular venous disten-
tion, a new heart murmur, rales or wheezing, significant abdominal
tenderness, or an acute rash would be clues of various general
medical conditions.

In studies of ED patients with acute dizziness, only 3.2%-
6% were found to have serious central causes, mostly ischemic
stroke.®?%?’ Because peripheral causes of acute dizziness in the ED
are far more common than central ones, and because many patients

whose cause is a stroke are correctly diagnosed, the proportion of

TABLE 1 Differential diagnosis of acute dizziness based on the timing and triggers category?®

Vestibular
syndrome causes

AVS (~30%) e Vestibular neuritis®

s-EVS (~40%) e Vestibular migraine

t-EVS (~30%) e BPPV
e Orthostatic hypotension caused
by non-life-threatening medical
conditions

conditions

Common benign (non-life-threatening) Key dangerous (potentially
life-threatening) mimics

Important uncommon or less common causes

e Posterior circulation ischemic stroke e Posterior fossa hemorrhage

e Wernicke syndrome

e Labyrinthitis

e Multiple sclerosis

e Drug or medication toxicity

e Posterior circulation TIA e Cardiac dysrhythmia

e Pulmonary embolism
e Panic attack
e Meniere disease

e Orthostatic hypotension caused by e Posterior circulation TIA due to vertebral artery
potentially life-threatening medical

compression syndrome
e Carotid sinus syndrome

e CPPV from structural central lesions e Postural orthostatic tachycardia syndrome

(e.g., posterior fossa mass lesion,

stroke)

Abbreviations: AVS, acute vestibular syndrome; BPPV, benign paroxysmal positional vertigo; CPPV, central paroxysmal positional vertigo; s-EVS,
spontaneous episodic vestibular syndrome; t-EVS, triggered episodic vestibular syndrome; TIA, transient ischemic attack.

*This list is not meant to be encyclopedic but rather focuses on the more common or important treatable uncommon causes of acute dizziness. The
proportion of patients in each timing-trigger category refers to dizziness of presumed neurovestibular cause (i.e., not due to an obvious medical

illness), which is about half of all acute dizziness.

bVestibular neuritis is sometimes referred to as acute unilateral peripheral vestibulopathy. It is a presumed viral or postviral condition (unlike

labyrinthitis, which may be bacterial).
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ED patients who are discharged from the ED with a peripheral ves-
tibular diagnosis and subsequently readmitted with an acute stroke
is very low, ranging from 0.14%-0.5%.28731

However, 3.3% of the approximately 130 million ED patients (per
year, in the United States) have dizziness (total n=4.3 million). Of
those, roughly 82% are discharged (total n=~3.5 million).® Applying
these very low proportions to this very large number suggests that
~5000-17,500 patients per year are discharged with a peripheral
vestibular diagnosis then later return with a stroke, some of whom
were misdiagnosed at the first visit. A recent study of medicolegal
cases related to dizziness reported that of 69 cases of alleged mal-
practice, 50 (72.5%) occurred in the ED or primary care settings (in
roughly equal proportion) related to missed or delayed diagnoses of
central nervous system pathology in nearly all (92.8%).5?

Among the subset of dizzy patients with AVS, the most common
causes are vestibular neuritis (also referred to as acute unilateral pe-
ripheral vestibulopathy) and posterior circulation ischemic stroke;
labyrinthitis is an uncommon peripheral cause.>*~*° Approximately
10%-25% of cases of AVS are due to stroke, the vast majority of
which are ischemic.®* In a study of over 5500 ED patients with diz-
ziness, 27% had a CT scan done and 3% had magnetic resonance
imaging (MRI), presumably in an attempt to avoid missing a stroke.*!
Importantly, the sensitivity of CT for early-presenting acute isch-
emic stroke has been shown to be as low as 10%.*?

This low prevalence of stroke among all-comers with acute
dizziness, coupled with the very low sensitivity of CT for ischemic
stroke, underscores the limited diagnostic utility of CT for patients
presenting with dizziness.”843-47 Although CT is far more sensitive
for intracerebral hemorrhage (ICH), ICH is an uncommon cause of
patients presenting with isolated dizziness.*° In this study of 595 ICH
cases, only 13 (2.2%) presented with dizziness and a NIHSS of <2.
All 13 patients had focal or global neurological symptoms or signs.
Viewed from the opposite perspective, a pooled analysis of 126 AVS
patients reported that five (4%) had ICH as a cause but only two of
them (1.6%) presented with isolated dizziness.*’ As discussed in the
implementation considerations, CT may be logical if the dizziness is
not isolated or is associated with severe headache. However, while
a positive CT in that setting is useful, a negative CT should not be
reassuring.

In practice, CT is used far more frequently than MRl in the ED to
attempt to diagnose or exclude stroke,** but the results are rarely
helpful.*?*® This represents an important knowledge gap among
emergency clinicians.’® Patients with dizziness diagnosed with a be-
nign diagnosis and then discharged from the ED after a negative CT
at the index visit were 2.3 times more likely to return with a stroke
within 30days compared to patients who did not have a CT, sug-
gesting that physicians correctly risk stratified for stroke but then
relied on CT (the wrong test) to exclude it.>2 It is clear that some
of these patients suffer serious morbidity and mortality from this
misdiagnosis,>® but the proportion of misdiagnosed patients who are
harmed (due to extension of the initial stroke, developing a second
stroke, or complications from posterior fossa edema) has not been
systematically studied.

It is worth noting that a decision to order a CT scan (despite its
low accuracy) has multiple potential influences.’® Evidence from
ED clinician surveys suggests that individuals who rely on the tra-
ditional dizziness “type” schema for diagnosis are more likely to also
rely on CT to rule out stroke, reinforcing that this may partially be
a knowledge gap.>* However, the decision to order neuroimaging is
likely also driven by other factors such as overreliance on technology
relative to bedside examination,’® a culture of blame,>® medicolegal

5457 or patient preferences.“’58

fears,

Although MRI is far more sensitive than CT for acute ischemic
stroke,42 it, too, has limitations. A meta-analysis found that MRI
with diffusion-weighted imaging (DWI) missed 6.8% of ischemic
strokes (within the first 72h) and MRI-DWI-negative strokes were
five times more common in posterior circulation events.”’ In pa-
tients specifically presenting with an AVS, early DWI-MRI (within
48h of symptom onset) misses 10%-22% of strokes.>*%°%2 and 50%
of small-volume posterior fossa strokes, half of which were due to
large-vessel disease.®?

Thus, dizziness is common, and a nontrivial minority of cases are
caused by ischemic stroke. Furthermore, CT (the common “go-to”
test in the ED) has poor diagnostic sensitivity for ischemic stroke.
Although neuroimaging has its limitations in the diagnostic evalu-
ation of acutely dizzy patients, the bedside examination can be
very helpful. In the hands of neuro-otologists, the physical exam-
ination can accurately distinguish peripheral from central causes of
AVS.233638 However, many EDs do not have access to these sub-
specialists, even via telemedicine. Although systematic reviews
and single-institution experience report that emergency clinicians
in routine practice do not use these bedside tools, use them in the
wrong patients, or perform or interpret the testing incorrectly,®¢°
accumulating evidence also shows that emergency clinicians can
successfully learn and apply these techniques.?>%¢

A critical message of this guideline is that a training program
that demonstrates durable skill acquisition needs to be developed
and disseminated at scale so that emergency clinicians can become
proficient and confident in performing these bedside ocular motor
tests. This curriculum will likely need to combine didactic learning
with generous use of video examples and real-time observation and
feedback on technique either in person or virtually. It is also possible
that this could be aided by more routine use of video-oculography
(VOG; see “Conclusions and research needs” section for Question 1).

Evidence also shows that emergency clinicians are not using best
practices to treat patients with BPPV with bedside canalith repo-
sitioning maneuvers such as the Epley maneuver, as recommended
by two different BPPV guidelines, by the American Academy of
Neurology (Level A recommendation) and the American Academy
of Otolaryngology-Head and Neck Surgery (strong recommenda-
tion).”¢® Not recognizing or properly treating these benign condi-
tions can result in unnecessary resource utilization, falls, injuries,
lost work, medication side effects, increased recurrent rate, and
diminished effectiveness of delayed therapeutic maneuvers.®’%?7¢
Although less serious than missing a stroke diagnosis, the num-
ber of patients affected is far larger. Confidently diagnosing BPPV
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essentially rules out a stroke, just as seeing an intrauterine preg-
nancy on ultrasound in a patient with first-trimester vaginal bleeding
excludes an ectopic pregnancy (barring two simultaneous diagnoses
in the first case and a heterotopic pregnancy in the second).

In ED patients with acute dizziness, it is the characteristics (not
simply the presence or absence) of nystagmus that can be extremely
helpful in making a confident diagnosis and yet studies show that
emergency clinicians harbor misconceptions about how nystagmus
informs the diagnostic process.“"r’é’58 Collectively, these studies
show that when nystagmus is documented by front-line providers,
the descriptions of the nystagmus are often inconsistent with the
recorded diagnoses, suggesting that either the clinician was misin-
terpreting the type of nystagmus or they were misinterpreting its
diagnostic significance, for example, diagnosing BPPV in a patient
with spontaneous nystagmus. Furthermore, a recently completed
clinical trial (AVERT NCT02483429) found nystagmus descriptions
by emergency clinicians frequently did not match eye movements
recorded contemporaneously in the ED by portable VOG (D.E.
Newman-Toker, unpublished data). The details of nystagmus can be
extremely helpful both in making a specific diagnosis of peripheral
vestibular causes and in distinguishing peripheral from central ones
(Table 2 and Figure 2).

Thus, use of a flawed symptom quality paradigm, knowledge
gaps related to bedside diagnostic and therapeutic maneuvers, lim-
itations of brain imaging, and inconsistent availability of MRI all con-
tribute to non-evidence-based management.* It is not surprising
that emergency clinicians consistently select dizziness and vertigo
as a high priority for a clinical decision rule for adult patients.”””® It
also helps explain the high misdiagnosis rate in patients with acute
dizziness, with one study showing that emergency clinicians missed
over a third of strokes presenting with dizziness (16 of 46 validated
stroke or TIA cases were missed in the ED).% Figure 3 illustrates
some of the factors related to misdiagnosis.

The objective of this guideline is to provide an evidence-based
framework intended to support patients, clinicians, and other health
care professionals in their decisions about the evaluation and man-
agement of adult ED patients with acute dizziness who do not have
an obvious central cause with frank neurological findings or an obvi-
ous general medical one.

The important eye findings related to dizziness are dynamic.
Seeing video clips of the various bedside techniques for diagno-
sis and treatment of acute dizziness is key to understanding them.
Therefore, to maximize the impact of this guideline, the GRACE-3
committee have created a multimedia educational smartphone app

TABLE 2 Common nystagmus patterns useful for diagnosis of acutely dizzy patients.

Nystagmus pattern Nystagmus characteristics

Peripheral vestibular

Common causes

Positional e Transient (lasts <30s) upbeat-torsional nystagmus triggered by the e pc-BPPV
Dix-Hallpike test e hc-BPPV
e Transient (lasts <90s) horizontal nystagmus triggered by the supine roll
test and beating toward the lowermost ear (“geotropic”). In hc-BPPV, the
nystagmus is seen no matter which side the head is turned
Persistent e Horizontal spontaneous® (present on primary gaze) nystagmus that is e Vestibular neuritis (but can be seen in
unidirectional (never changes direction with different gaze positions or stroke®)
positional tests [“direction-fixed"])
Central vestibular
Positional e Persistent positional downbeating vertical nystagmus e CPPV (but can be seen in BPPV
variants®)
e Positional horizontal nystagmus beating away from the lowermost ear e Often due to apogeotropic hc-BPPV

[“apogeotropic”]) that does not dampen over time

(but is also seen in CPPV)

Persistent e Dominantly vertical (upbeating or downbeating) or dominantly/purely e Stroke, Wernicke syndrome, multiple

torsional spontaneous® nystagmus

e Gaze-evoked (direction changing) horizontal nystagmus (persistent
left-beating nystagmus on leftward gaze and persistent right-beating

nystagmus on rightward gaze)®

sclerosis (or other structural central
lesions), and medication side effects
(e.g., anticonvulsants) or acute
intoxication (e.g., alcohol)

2“Spontaneous nystagmus” refers to nystagmus that is present on routine testing when the patient opens their eyes and looks straight ahead
(also known as “primary gaze”). “Positional nystagmus” refers to nystagmus that is not present when the head is held still but is elicited on specific

positional movements of the head (e.g., the Dix-Hallpike test).

Some findings can be seen in both peripheral and central causes. Spontaneous horizontal unidirectional (“direction-fixed”) nystagmus is typical
of vestibular neuritis but can also be seen with strokes. Persistent positional nystagmus that is horizontal and beats away from the lowermost ear
(“apogeotropic”) can be seen both in CPPV and with a hc-BPPV variant (cupulolithiasis). The more persistent the nystagmus, the greater the concern

for CPPV.

‘Pathologic gaze-evoked nystagmus must be differentiated from physiologic end-gaze nystagmus (sometimes called “end-point nystagmus”). The
physiologic (normal) form is (a) present only on extreme lateral gaze, (b) of low amplitude, and (c) nonsustained (i.e., lasts just a few beats). While
an occasional “normal” individual will have more prominent physiologic end-gaze nystagmus, it must generally be assumed in a patient with acute
dizziness that sustained gaze-evoked nystagmus is pathologic, rather than physiologic, until proven otherwise.
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Potential Error

Using HINTS testing in the
wrong patients (those without

Not recognizing that dizziness
that worsens with head
movement is consistent with
central causes

Ruling out ischemic stroke based
on a normal non-contrast head
CT scan

Result of Error

Basing the differential diagnosis
on symptom quality rather than
the timing and triggers category
ongoing dizziness & nystagmus) - _

_

Examples

FIGURE 3 Common errors in the diagnosis of adult ED patients with acute dizziness. BPPV, benign paroxysmal positional vertigo. AVS,
acute vestibular syndrome; BPPV, benign paroxysmal positional vertigo; CPPV, central paroxysmal positional vertigo; hc-BPPV, horizontal
canal BPPV; s-EVS, spontaneous episodic vestibular syndrome; t-EVS, transient episodic vestibular syndrome.

that is hosted by Johns Hopkins to help close the current knowledge
gaps (https://www.hopkinsmedicine.org/armstrong_institute/cente
rs/center_for_diagnostic_excellence/resources.html).

SCOPE AND PURPOSE

The target audience includes practicing emergency clinicians (physi-
cians and advanced nonphysician practitioners—physician assistants
and nurse practitioners) responsible for the evaluation and manage-
ment of adult patients presenting with acute dizziness in community
and academic settings as well as health care systems and hospitals
responsible for care pathways in this patient population. Since there
are no current guidelines regarding the overall diagnosis and man-
agement of patients presenting with acute dizziness, the Society for
Academic Emergency Medicine (SAEM) formed the Guidelines for
Reasonable and Appropriate Care in the Emergency Department
(GRACE-3) Writing Committee to collect and analyze the evidence
for ED care of the acutely dizzy ED patient to create this guideline.

METHODS
Group composition
The GRACE-3 writing team included emergency physicians from geo-

graphically diverse sites in the United States, Canada, South America,
and Europe, including those with research methodology expertise (all

of whom are also practicing clinicians) and content expertise in the
diagnosis and treatment of acute dizziness as well as three patient
representatives. Of the 18 members, five were female. The panel
also included a board-certified neuro-otologist and an otoneurologist
with advanced specialization in acute dizziness. Three patient repre-
sentatives were identified who had lived experience with dizziness in
the ED and who were active patient advocates. They received some
orientation to the process and were active participants.79 The SAEM
supported the development of this guideline.

Group interaction and processes

From March 2021 until August 2022, the GRACE-3 writing commit-
tee met monthly using virtual conferencing. Committee members
were selected based on their content expertise as well as for gender,
geographical, and specialty diversity. Four subcommittees (three for
the diagnostic questions [AVS, s-EVS, t-EVS] and one for the therapy
questions [steroids for vestibular neuritis and the Epley maneuver
for posterior canal BPPV {pc-BPPV}]) met at various intervals but
no less than once per month to refine priority questions, discuss
specific topics, review literature searches, and synthesize existing
evidence to develop the GRACE-3 recommendations. A draft form
of the document was sent out to external stakeholders including in-
dividual content experts from emergency medicine, neurology, and
otolaryngology as well as relevant organizations for a 45-day review
period. The writing committee evaluated the extensive comments
that were received and revised the text as appropriate.
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The group applied the Grading of Recommendations Assessment
Development and Evaluation (GRADE) framework to assess literature
identified through a systematic review process and to generate clin-
ical recommendations.®~#% In brief, GRADE methodology for guide-
line development is a stepwise process that includes: (a) development
of systematic reviews of priority questions; (b) assessment of cer-
tainty in the evidence at the outcome level by explicit consideration of
the eight GRADE criteria (risk of bias, inconsistency, indirectness, im-
precision, publication bias, effect size magnitude, dose response, and
opposing biases and confounders); (c) development of recommenda-
tions using the GRADE evidence-to-decision (EtD) framework, which
includes consideration of the certainty (quality) of evidence, the bal-
ance of benefits and potential harms, equity considerations including
the values and preferences of stakeholders including patients and
clinicians, resource utilization including cost and feasibility, and ac-
ceptability of recommendations to stakeholders. Recommendations
are assigned direction (for, against, or either) and strength (strong or
conditional/weak [the latter used interchangeably in GRADE]).8*

We used the direct costs for procedures and tests derived from
Medicare data. We recognize that there are many indirect costs
including the costs of training physicians/clinicians to learn new
bedside evaluation and treatment techniques, time lost from work
in patients with a diagnostic delay, those related to a subsequent
stroke in patients who initially presented with a posterior circulation
TIA, or costs related to falls and injuries due to untreated benign
vestibular problems and others. However, due to the inherent diffi-
culties in assigning specific numeric values, we used only the direct

costs in our assessments of “cost-effectiveness.”

Training in GRADE methodology

The methodologists all received GRADE training, and all writing
group members were encouraged to watch online video content de-
scribing the GRADE methodology and its application to GRACE-3
(https://www.saem.org/publications/academic-emergency-medic

ine/grace).

Declaration and management of competing interests

All group members disclosed conflicts of interest using SAEM's
standard methods. All members were able to participate as a voting
member with the following disclosures and management (see details
at end of document).

Definitions of the intended patient population

The GRACE-3 writing group deliberated extensively about the pop-
ulation of interest for this clinical practice guideline and focused on
definitions of the various acute presentations of adult ED patients
with dizziness (AVS, s-EVS and t-EVS) as discussed above and de-
picted in Figures 1 and 4. Using these diagnostic categories is key
in creating meaningful questions and in crafting the recommenda-
tions, because the evidence, the differential diagnosis, and clinical
approach and the diagnostic test characteristics differ based on
these presentations. Note that the use of the word “vestibular” does

Diagnostic Approach to the Acutely Dizzy Patient

Step 2

No Has the dizziness been

Step 3

No _|[Clinical evaluation
suggests a non-

neurologic general
medical cause?

Yes #*
Diagnostic “STOP”

® Pathologic nystagmus?

® Arm dysmetria?

® Truncal ataxia sitting up?

from stroke*

continuously present & persists
at time of evaluation?

Yes" -

Yes R

Yes Is the dizziness triggerable?

No Yes

No t-EVS
v Use physical exam to Use history to Use physical exam to
Evaluate & treat presumed distinguish distinguish distinguish BPPV w/
diagnosis or diagnoses vestibular neuritis vestibular migraine CPPV & orthostatic

from TIA*

hypotension*

FIGURE 4 Diagnostic algorithm for approaching adult ED patients with acute dizziness. *For each vestibular syndrome, only the most
important and common benign and central causes are listed. AVS, acute vestibular syndrome; BPPV, benign paroxysmal positional vertigo;
CPPV, central paroxysmal positional vertigo; s-EVS, spontaneous episodic vestibular syndrome; t-EVS, transient episodic vestibular

syndrome; TIA, transient ischemic attack.
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not denote a peripheral cause; pathology affecting either central or
peripheral vestibular structures can cause dizziness.

A diagnostic algorithm may help to conceptualize and direct
the clinical approach to these patients (Figure 4). The first step is
meant to rapidly identify patients whose dizziness is not isolated
and who may be candidates for reperfusion or other time-sensitive
treatments. Step 2 is intended to identify the roughly 50% of acutely
dizzy patients with general medical causes. The final step poses
questions to identify the patient's timing and triggers category (AVS,
s-EVS, and t-EVS), which are the target groups around which the

recommendations in this guideline are organized.

Selection of questions

The GRACE-3 writing group discussed the target population and
considered the management challenges presented, while attempting
to maintain the perspectives of treating clinicians, health systems,
and patients. The GRACE-3 writing group generated a series of po-
tential questions related to diagnosis, treatment, and disposition.

Because of the wide range of medical conditions that can pres-
ent as acute dizziness (e.g., cardiac dysrhythmia, anemia, medication
side effects, dehydration), the GRACE-3 writing group considered
including these general medical causes in the search, but instead
chose to focus on the subset of ED dizzy patients without an ob-
vious medical or neurological cause. We specifically searched for
literature that defined the three clinical syndromes previously spec-
ified, acknowledging that these distinctions are often lacking in the
existing literature.

An important consideration for the GRACE-3 writing team
was the feasibility of the guideline for emergency clinicians and
patients in various practice settings. The GRACE-3 writing team
openly discussed divergent intellectual biases among members
of the group and attempted to account for them in crafting the
recommendations. For example, disagreements about level of de-
tail to include or use of jargon were resolved by group discussion
followed by an open vote, with the final decision driven by the
majority. The writing committee recognized that many emergency
clinicians are unfamiliar with some of the diagnostic and therapeu-
tic maneuvers that are useful in patients with acute dizziness, and
therefore we included an important recommendation for clinician
training. We included an algorithm to help clinicians better con-
ceptualize the diagnostic flow of these patients. We also proposed
language for emergency clinicians to use for discharge instructions
(Appendix S9).

After several months of discussion, all GRACE-3 writing group
members, including the patient representatives, had the opportunity
to submit candidate questions and outcomes of interest, using the
standard PICO (population, intervention, comparison, outcomes) for-
mat.®> Candidate questions shared features such as patient-oriented
benefits (improved diagnosis, symptom reduction, reduced radiation

risk, and cost) and impact on health system and societal resource utili-
zation (rational use of imaging, accurate diagnosis and targeted treat-
ment). The writing group chose to limit the questions to five based on
available time and resources and prior experience from GRACE-1%¢
and GRACE-2.%” Box 2 details the final five key priority questions
selected by the GRACE-3 writing group. Our questions were com-

pound, resulting in multiple recommendations per question.

Box 2. PICO questions for GRACE-3

QUESTION 1: Should adult ED patients presenting with
acute, continuous prolonged dizziness/vertigo (the acute
vestibular syndrome [AVS]) undergo neuroimaging to
diagnose stroke in the ED, or should they be diagnosed
through bedside examination without neuroimaging? If
yes to neuroimaging, what type of imaging? If no to neu-
roimaging, what type of bedside examination?

QUESTION 2: Should adult ED patients presenting with
spontaneous episodes of dizziness/vertigo (the s-EVS)
undergo neuroimaging to diagnose TIA in the ED, or
should they be diagnosed through bedside examination
without neuroimaging? If yes to neuroimaging, what type
of imaging? If no to neuroimaging, what type of bedside

examination?

QUESTION 3: Should adult ED patients presenting
with triggered episodes of dizziness/vertigo (the t-EVS)
undergo neuroimaging to diagnose stroke in the ED, or
should they be diagnosed through bedside examination
without neuroimaging? If yes to neuroimaging, what type
of imaging? If no to neuroimaging, what type of bedside

examination?

QUESTION 4: Should adult ED patients diagnosed with
vestibular neuritis be treated with steroids?

QUESTION 5: Should adult ED patients diagnosed with
pc-BPPV be treated with the Epley maneuver?

Abbreviations: AVS, acute vestibular syndrome; BPPV,
benign paroxysmal positional vertigo; s-EVS, spontane-
ous episodic vestibular syndrome; TIA, transient ischemic

attack; t-EVS, transient episodic vestibular syndrome.

Selection of outcomes of interest

Each subcommittee selected outcomes of interest from those judged
to be of greatest importance by the writing group including the three
patient representatives. For the three diagnostic questions, the out-
comes related to accurate diagnosis. For the fourth and fifth ques-
tions on therapy, the outcomes focused on symptom relief and other
markers of improvement.
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Evidence synthesis and development of clinical
recommendations

Systematic reviews

Each of the GRACE-3 subcommittees focused on its specific PICO
questions. For the first three questions related to diagnostic accu-
racy, the Mayo Clinic Evidence Based Practice Center performed
a comprehensive systematic review. With input from study inves-
tigators, who were physicians, medical reference librarians cre-
ated and performed a comprehensive search strategy using search
terms submitted by the writing group. Controlled vocabulary
supplemented with keywords was used to search for neuroimag-
ing and physical examination tests for adult ED patients with diz-
ziness/vertigo. The databases were searched between 2000 and
September 30, 2021, without any language restrictions. Databases
included Ovid Medline (1946+, including Epub, ahead-of-print, in-
process, and other nonindexed citations), Ovid Embase (1974+),
Ovid EBM Reviews and Web of Science Core Collection (1975+),
Ovid Cochrane Central Register of Controlled Trials, Ovid Cochrane
Database of Systematic Reviews, and Scopus (1970+). All steps of
the systematic review were done in duplicate including study selec-
tion, risk-of-bias assessment, and data extraction. Full manuscripts
of the systematic review performed for this guideline are published
separately.8887

For the question related to steroid use in vestibular neuritis, the
GRACE-3 subcommittee performed an umbrella review (systematic
review of systematic reviews).”® Of the 149 titles retrieved, five sys-
tematic reviews were selected for quality assessment. Two were

found to be of high methodological quality.”*"?

For the question on the use of the Epley maneuver for treatment
of pc-BPPV, we performed another umbrella review. Of the 2228
abstracts reviewed in duplicate, we found 70 articles for full-text re-
view. We sought systematic reviews of randomized controlled trials
(RCTs) that evaluated the effects of Epley maneuver (intervention
of interest) compared to placebo or sham procedure (comparison) in
adult patients diagnosed with pc-BPPV (population). Seven system-
atic reviews were included in the qualitative synthesis, and one sys-
tematic review was of high methodological quality and was included
in the quantitative assessment.”®

The full search strategies for the five PICO questions are avail-
able in Appendixes S1-S3. The individual subcommittee evidence
synthesis documents were then circulated among the group in
January 2022 for review and commentary.

Certainty of evidence

After synthesizing the available evidence in systematic reviews,%%¢?
certainty of evidence was assessed using GRADE.”*?®> The GRADE
methods provide a transparent approach to evaluate the certainty
of evidence at the outcome level based on eight criteria including
risk of bias (methodological flaws),’®"” inconsistency (heterogeneity

7899 indirectness (studies conducted in populations

) 97,100
’

across studies),
other than the intended ED population imprecision (wide con-
fidence intervals [Cls] resulting from underpowered studies/stud-
ies with small sample sizes), publication bias, effect size magnitude,
dose-response effects, and opposing bias/confounders.””°t A
level of certainty in the evidence is assigned to each effect estimate

evaluated (Figure 5). The GRADEpro Guideline Development Tool

IR B =
Establish initial Consider lowering or raising Final level of
level of certainty level of certainty certainty rating
Study design Initial certainty \ Reasons for considering lowering Certainty
in an estimate or raising certainty in an estimate of effect
of effect Viokek A\ Higher if* across those considerations
Randomized trials 9 w:'a‘i" EMES Sffect e:;g@
ity Dose response
All plausible Moderate
confounding & bias o880
* would reduce a
demonstrated effect
or
* would suggest a
spurious effect if no
J effect was observed
observational studies only.

FIGURE 5 Ratingthe certainty in the evidence using the GRADE methodology. *Reproduced with permission by the U.S. GRADE

Network.
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(https://gradepro.org/) was used to generate summary tables and
EtD frameworks. Ultimately, an overall certainty in the evidence was
determined to accompany each recommendation.

EtD framework

The GRACE-3 writing group met virtually to discuss the evi-
dence synthesis and recommendations using the GRADE EtD
framework.2-83192 For each PICO question, the group responsible
for that question carried out extensive, structured group discussions
(with input from at least one methodologist per group) of each EtD
framework criteria including certainty of evidence, balance of ben-
efits and harms (desirable and undesirable effects of the interven-
tion, balance of effects), values, resources, acceptability, feasibility,
and equity.®!

Following discussion of all EtD framework criteria, the GRACE-3
writing group developed recommendations for each PICO question
with a direction (for, against, or either) and a strength (strong or
conditional/weak). Each recommendation also received an over-
all certainty of evidence level. Recommendations for which no
evidence was found were assessed by indirect evidence and con-
sensus. When applicable, we created “ungraded good practice
statements” when recommending best practices related to history
or physical examination as there are not studies comparing “good
history/physical examination” versus “poor history/physical exam-
ination.” Good practice statements represent situations in which a
large body of indirect evidence strongly supports the net benefit
of the recommended action.!®>'%* Box 1 includes the recommen-
dations of GRACE-3. The EtD sheets are available in the online ap-
pendix to this document.

Use of indirect evidence

GRADE methodology allows the use of indirect evidence.””*°° Lacking
GRADE-specific recommendations to define “indirect evidence” or dis-
tinguish it from “direct evidence,” the GRACE-3 writing group decided
a priori that “direct evidence” would match each element of the PICO
question for AVS, t-EVS, and s-EVS, respectively.'®® If any element of
the published research differed from the PICO question, that article
was considered “indirect evidence.” The systematic reviews conducted
to inform this guideline included studies of undifferentiated dizziness
populations as well as studies that used the same categories (AVS, s-
EVS, and t-EVS). Directness or indirectness of the evidence are de-
noted in each question. In the GRADE approach, serious concerns for
indirectness downgrades the certainty in the evidence, limiting the
strength of conclusions and recommendations that are drawn.””1%°
Indirect evidence was especially important for GRACE-3 since
much of the research in acute dizziness was not done in the ED or
interventions that were done in the ED were not always performed
by emergency clinicians. Although indirect evidence typically leads

to downgrading of the certainty of evidence, the writing committee
extensively debated how to best incorporate it. This is because some
of the diagnostic maneuvers, for example, the HINTS examination
and the Dix-Hallpike test, are heavily rooted in pathophysiology
that is the same no matter who is performing these maneuvers as
long as that individual is trained in how to perform them correctly.
This impacted our recommendations including the recommenda-
tion for training. Another example relates to the sensitivity of CT
for stroke in patients with the AVS, in which a substantial body of
indirect evidence aligns in the same direction as the more limited
direct evidence, leading to a high level of certainty of evidence for

the recommendation.

Training recommendation (and online resources)

Although the writing committee did not include the issue of clinician
training (in performing and interpreting these bedside diagnostic
and therapeutic maneuvers) as a formal PICO question, the findings
from the literature were clear and consistent that without training,

63,65,106 and

emergency clinicians do not often use them properly,
that with training, their accuracy is excellent.?® Training is therefore
a critical step in improving the care of ED patients with acute dizzi-

ness and we created a recommendation to address this.

Recommendation 1: Emergency clinicians should receive
training in bedside physical examination techniques for
patients with the AVS (HINTS) and diagnostic and thera-
peutic maneuvers for BPPV (Dix-Hallpike test and Epley
maneuver), since untrained ED physicians do not reli-
ably apply or accurately interpret results of this bedside
eye movement examination [ungraded good practice
statement].

The ACEP website (acep.org/dizzy) contains many open-access
video clips that are very useful for clinicians unaccustomed to using
these bedside techniques. Peter Johns also has educational videos
about dizziness and vertigo on his channel (https://www.youtube.com/
c/peterjohns). In addition, GRACE-3 committee members helped cre-
ate a smartphone app on diagnosis and treatment of patients with
acute dizziness that is hosted by Johns Hopkins University (https://
www.hopkinsmedicine.org/armstrong_institute/centers/center_for_
diagnostic_excellence/resources.html).

QUESTION 1: Should adult ED patients presenting with acute,
continuous prolonged dizziness/vertigo (the AVS) undergo neuroimag-
ing to diagnose stroke in the ED, or should they be diagnosed through
bedside examination without neuroimaging? If yes to neuroimaging,
what type of imaging? If no to neuroimaging, what type of bedside
examination? [EtD decision frameworks are provided in Appendix S4].
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Recommendation 2: In adult ED patients with AVS with
nystagmus, we recommend routine use of the three-
component HINTS examination for clinicians trained in its
use to distinguish between central (stroke) and peripheral
(inner ear, usually vestibular neuritis) diagnoses (strong

recommendation, FOR) [high certainty of evidence].

Recommendation 3: In adult ED patients with AVS with
nystagmus, we suggest assessing hearing at the bedside
by finger rub to identify new unilateral hearing loss as an
additional criterion to aid in the identification of stroke,
even if the three-component HINTS examination result
suggests a peripheral vestibular diagnosis (conditional
recommendation, FOR) [moderate certainty of evidence].

Recommendation 4: In adult ED patients with AVS with-
out nystagmus, we suggest assessing severity of gait un-
steadiness to help distinguish between central (stroke)
and peripheral (inner ear, usually vestibular neuritis) di-
agnoses (conditional recommendation, FOR) [moderate

certainty of evidence].

Recommendation 5: In adult ED patients with AVS with or
without nystagmus, we recommend against routine use of
noncontrast CT or CTA to help distinguish between cen-
tral (stroke) and peripheral (inner ear, usually vestibular
neuritis) diagnoses (strong recommendation, AGAINST;
see “Implementation considerations”) [high certainty of
evidence].

Recommendation é: In adult ED patients with AVS with or
without nystagmus, in situations where a clinician trained
in HINTS is available, we recommend against routine use of
MRI or MRA as the first-line diagnostic test (prior to physical
examination) to help distinguish between central (stroke) and
peripheral (inner ear, usually vestibular neuritis) diagnoses
(strong recommendation, AGAINST; see “Implementation

considerations”) [high certainty of evidence].

Recommendation 7: In adult ED patients with AVS with
nystagmus and central or equivocal HINTS results, we
recommend use of stroke protocol MRI-DWI and MRA
to further help distinguish between central (stroke) and
peripheral (inner ear, usually vestibular neuritis) diagno-
ses (strong recommendation FOR; see “Implementation
considerations” regarding timing of MRI) [high certainty

of evidence].

Summary of evidence

The key differential diagnosis in AVS is between stroke (central) and
vestibular neuritis (peripheral). Patients with AVS generally remain
symptomatic at the time of ED assessment, so physical examina-
tion has the potential to aid diagnosis, and structural neuroimaging
has the potential to “rule out” stroke. The systematic review found

direct evidence of diagnostic accuracy for both physical examina-
tion elements (general neurological examination, HINTS, and gait/
limb ataxia) and neuroimaging (CT, CTA, and MRI) in the evaluation
of adult ED patients with AVS.2%87 This evidence supports a strong
recommendation for use of HINTS followed by MRI-DWI to confirm
stroke when eye signs appear central and use of MRI-DWI to con-
firm stroke when eye findings are consistent with a peripheral cause
but the patient is unable to stand independently. Emergency clini-
cians should also examine for the “deadly Ds"—diplopia, dysarthria,
dysphagia, dysphonia, dysmetria, and dysesthesia any of which sug-
gest a central cause for the dizziness.'’ Conversely, it also supports
a strong recommendation for diagnosis of vestibular neuritis without
neuroimaging when HINTS eye signs are all peripheral appearing,
hearing loss is absent, and patients can stand unaided.

Because our PICO question did not include specific elements of
the past history, we did not make a formal recommendation about
identifying vascular risk factors. However, the presence of vascular
risk factors increases the likelihood of a stroke in patients present-
ing with acute dizziness.®>'%81! These studies reported that var-
ious individual or combinations of vascular risk factors predicted a
cerebrovascular cause of acute dizziness. Importantly, all but one'°
used vascular risk factors in combination with other clinical findings
of symptoms referable to the central nervous system or physical
findings that localize to the central nervous system, including a cen-
tral pattern of nystagmus.*'*112

However, although vascular risk factors are associated with
stroke due to large-vessel atherosclerosis, small-vessel disease,
and cardioembolism, they are often absent in patients with verte-
bral artery dissection. A prospective observational study of 302
patients with a spontaneous vertebral artery dissection (mean age
of 42years) found relatively low percentages of patients with hy-
pertension (23.3%), diabetes (3.3%), current smoking (36%), past
smoking (13.2%), and hypercholesterolemia (54.5%).11° Although
vertebral artery dissections are an uncommon cause of acute diz-
ziness in the ED, in a study of 1008 young stroke patients (aged
15-49), 15% were due to a cervical artery dissection.!* Therefore,
clinicians may factor the presence of vascular risk factors (including
the ABCD? score) into their decision making, but their absence does
not exclude cerebrovascular causes of dizziness.

Direct and indirect evidence
General neurological examination

The systematic review that focused on the clinical examina-

tion®® identified articles with data related to the general neu-

115-119 120-122 limb

rological examination, cranial nerve testing,

weakness,36112120121123.124  quearthria  assessment, 12121 pres-

ence of spontaneous nystagmus,>!1%122:125

36,115,116,120,126-128

truncal or gait

ataxia, tandem gait assessment, 292 [imb

36,115

ataxia, any cerebellar sign (unspecified dysmetria, finger to

nose, heel to shin, and rapid alternating movement),}12120:121.126
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TABLE 3 Assessment of gait unsteadiness (adapted from Carmona et al.**?).

Severity of gait unsteadiness Definition

Grade O Normal

Grade 1 Mild to moderate imbalance with walking
independently

Grade 2 Severe imbalance when standing or cannot walk
without support

Grade 3 Falling at upright posture/inability to stand

unaided

Positive predictive value of ataxia grade for stroke'*!

0% (n=0/5) with no unsteadiness had stroke

7% (n=3/42) with Grade 1 unsteadiness had stroke

28% (n=11/39) with Grade 2 unsteadiness had stroke

100% (n=28/28) with Grade 3 unsteadiness had stroke

and hearing loss.’*?2%127 Nearly all of the studies were judged to
have moderate to high risk of bias. For the most part, these stud-
ies reported a low sensitivity but high specificity for stroke or other
central cause if the findings were present, which is expected given
that if a central finding is present, the causative pathology is central.

The two studies (n=154) that recorded diagnostic test accuracy
when performed by emergency clinicians (although the specific ele-
ments of the examinations performed were not described) reported
sensitivities ranging from 40.0% to 72.7% and specificities 66.7%
to 100%.117:117 Additionally, it is important to note that indirect evi-
dence demonstrates that some patients with acute ischemic poste-
rior circulation strokes have a NIHSS of 0. A recently completed
clinical trial (AVERT NCT02483429) found that, among 130 ED pa-
tients randomized with dizziness and either pathologic nystagmus
or pathologic ataxia, there were 14 strokes (nine ischemic strokes,
four TIAs, and one hemorrhage)—these all had NIHSS scores of O

(minimum) to 4 (maximum), with an interquartile range of O to 1.1%0

Spontaneous nystagmus

The presence of spontaneous nystagmus (six studies, 621 patients)
had a sensitivity (for a central cause) of 52.3% (95% Cl 29.8%-74.0%,
moderate certainty) and specificity of 42.0% (95% Cl 15.5%-74.1%,
moderate certainty).>19122124125131 of the five studies that re-
ported the specialty of the examiner, emergency clinicians per-
formed the examinations in four (n=531). In the largest study that
had a low risk of bias, in which emergency clinicians used Frenzel
lenses (h=342), the sensitivity for a central cause was 45.0 and the
specificity was 77.6.° Use of Frenzel lenses is rare in emergency
medicine practice. Because nearly all patients with vestibular neu-
ritis have spontaneous nystagmus and about half of patients with
cerebellar stroke do, the mere presence of spontaneous nystagmus
(without further specifying its characteristics), is not helpful in dis-

tinguishing central from peripheral causes.?>%4

Type of nystagmus

In patients with an AVS, nystagmus that is vertical, torsional, or
gaze-evoked direction-changing (i.e., right-beating on rightward

gaze and left-beating on leftward gaze) indicates a central cause. The
systematic review identified 16 studies (n=1366) reporting data on
the type of nystagmus,>336:61111,112120127.181-139 13 5 hooled analysis
of the 16 studies, sensitivity of nystagmus type was 50.7% (95% Cl
41.1%-60.2%, moderate certainty) and specificity was 98.5% (95%
Cl191.7%-99.7%, moderate certainty). In a sensitivity analysis includ-
ing patients with AVS (14 studies), there was similar sensitivity and
specificity.

In the one study in which only emergency clinicians' examina-
tions were reported, the sensitivity and specificity were 20.0% and
75.7%.1%% In three studies with a low risk of bias, the specificities
were 97%,"* and 100%.2°%¢ The examiners in each of these three
studies were neurologists or neurology subspecialists. It is import-
ant to understand that if a central pattern (vertical, torsional or
gaze-evoked direction-changing) nystagmus is found, the lesion is
central, no matter what the results of the other components of the
HINTS test show. Furthermore, nystagmus in combination with other
findings, such as presence of vascular risk factors or severe gait im-
balance, is highly predictive of stroke. In one study of 85 patients,
all of the stroke patients had either a central pattern of nystagmus
or an ABCD? scoreof 24 (the combination being 100% sensitive for
stroke).''* A larger study of 272 patients with nystagmus or imbal-
ance reported similar findings with respect to a central pattern of
nystagmus.'*? In a third study of 114 patients with the AVS, the com-
bination of severe (Grade 2 or 3—see Table 3) gait instability plus a

central pattern of nystagmus was also 100% sensitive for stroke.'*?

Test of skew

Test of skew, in which the examiner uses the alternate cover
test to detect vertical skew deviation, is a finding that strongly
suggests a central cause of a patient's dizziness. The sys-
tematic review identified 15 studies (14 of which were re-
stricted to an AVS presentation) that evaluated this finding.33
136,61112,120,122,127,131-134,137,139-141 A 16]ed analysis showed a sen-
sitivity of 23.4% (95% Cl 15.0%-35.6%, moderate certainty) and a
specificity of 97.6% (95% Cl 96.1%-98.6%, moderate certainty).5®
The one study that reported on examinations done by emergency
clinicians found a lower sensitivity (0%, 95% Cl 0%-12%) but an

unchanged specificity (98.6%).12°
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Gait and truncal ataxia assessment

Ten studies (1810 patients) reported data on gait assessment and
truncal ataxia. Increasing severity of truncal ataxia had an increas-
ing specificity for central etiology.?3¢:115116:120.126-128,132.133 p 5| a(
sensitivity was 69.7% (43.3%-87.9%, low certainty) and specificity
83.7% (52.1%-96.0%, low certainty). In the three studies that re-
ported an emergency clinician performing the examination, the sen-
sitivity was 74.2% (95% Cl 55.9%-86.7%) and specificity was 82.2%
(95% Cl 57.1%-94.1%).°8 When evaluating the five studies in an AVS
population, pooled estimates did not significantly differ.2® A study of
114 patients with an AVS (judged to have moderate risk of bias be-
cause gait assessment was done by neurology residents) graded the
severity of gait unsteadiness (see Table 3).*2 They found that Grade
2 or 3 ataxia was 93% sensitive and 61% specific for stroke, while
Grade 3 ataxia was 67% sensitive and 100% specific for stroke.**?
Additional indirect evidence found that in a study of 92 consecu-
tive patients with posterior circulation strokes, 88 (95.6%) had gait
ataxia, further supporting the importance of gait assessment.’*? The
presence of Grade 2 or 3 ataxia, plus any one of the three compo-
nents of HINTS being positive, had 100% sensitivity for a central

cause of dizziness.

Limb ataxia

The systematic review identified four studies (n=1135) reporting
the presence of limb ataxia findings, defined as finger-to-nose test-
ing (two), unspecified dysmetria (one), and combination of dysmetria
and/or dysdiadochokinesia (one).}12119120126 The pooled sensitiv-
ity for limb ataxia was 24.6% (95% Cl 15.6%-36.5%, moderate cer-
tainty) and specificity was 97.8% (95% Cl 94.4%-99.2%, moderate
certainty). In the one study performed by emergency clinicians, the
sensitivities/specificities for finger to nose, heel to shin and rapid
alternating movements were 25%/99.5%, 0%/100%, and 0%/99.7%,
respectively.'?°

A more recent single-center Japanese study not included in the
systematic review reported on two cohorts (one retrospective and
one prospective).143 Emergency medicine residents performed the
examinations for finger-to-nose testing. The study included 357
patients (both cohorts combined) with isolated dizziness, of which
31 had a final diagnosis of a cerebrovascular cause of symptoms.
Abnormal finger-to-nose testing was strongly associated with a cen-
tral cause (OR 25.3, 95% Cl 7.3-88.2, p<0.001).}43

HINTS and HINTS plus examination

The HINTS (head impulse, nystagmus, test of skew) examination is
a combination of three bedside ocular motor tests (Table 4) first de-
scribed in 2009. When performed by vestibular experts, the diagnos-
tic accuracy of the HINTS examination is high (98% sensitivity and
>92% specificity).3¢-38 132136 A |imitation is that some these studies

enrolled patients with at least one stroke risk factor (rather than an
all-comer AVS population), which could impact the results.****° The
head impulse test component should only be used in patients with
ongoing dizziness who also have spontaneous nystagmus. Use in
other dizzy patients results in increased and unnecessary neuroim-
aging. For example, if a patient with anemia as a cause had persistent
dizziness without nystagmus, the clinical findings (bilaterally normal
head impulse tests) would falsely suggest stroke. However, it bears
repeating that if any one component of the HINTS test is consistent
with a central cause, then the patient is considered to have a central
cause, no matter what the results of the other components are.

including 1781 patients evaluated
HINTS,2:61:63.111,112,121,132-137139.144 pooled sensitivity was 92.9%
(95% CI 79.1%-97.9%, high certainty) and specificity was 83.4% (95%
Cl 69.6%-91.7%, moderate certainty). In the 10 studies of patients

with AVS, sensitivity was 93.1% (95% Cl 86.2%-96.7%).2% Two stud-
|~63

Fourteen studies

ies evaluated HINTS performed by ED providers. Dmitriew et a
did not identify any central cases, and thus sensitivity could not be
calculated; specificity was 64.3% in an AVS population and 96.4%
in a mixed population. In Gerlier et al.,? emergency clinicians were
provided with 4 h of individual lectures and 2 h of workshop training.
Sensitivity for stroke identification was 97.9% and specificity was
64.5% in a mixed population (i.e., not restricted to AVS).

In 2013, “HINTS plus” was introduced (Table 4), which is simply
the addition of a fourth examination component—bedside test of
hearing by finger rub. After ensuring that the external ear canal is
clear of cerumen, hearing loss was judged to be present when bed-
side examination (finger rubbing) detected a clear right-left asym-
metry and the patient confirmed the deficit to be new.*%¢

New unilateral hearing loss helps identify patients with anterior
inferior cerebellar artery (AICA) territory stroke, a vascular distribu-
tion that accounts for nearly all of the false-positive HINTS cases
(HINTS results show a peripheral cause, but the true cause is cen-
tral).*®¢ This occurs in two situations. The first is a stroke of the
labyrinthine artery (an AICA branch), thus infarcting the peripheral
structures. The second is an AICA territory stroke involving central
structures (such as the lateral pons), the site where the vestibular
nerve enters the brainstem. In both cases, HINTS results may falsely
indicate a peripheral lesion, but the cause is a central, cerebrovas-
cular one.

Five studies (342 patients) utilized the HINTS plus with pooled
sensitivity of 99.0% (95% Cl 73.6%-100%, high certainty) and speci-
ficity of 84.8% (95% Cl 70.1%-93.0%, high certainty).}16:133:134.136.137
No studies reported the HINTS plus performed by emergency
clinicians.

The systematic review identified seven studies (n=955) evaluat-
ing hearing loss (apart from HINTS plus) and found a pooled sensi-
tivity of 4.3% (95% Cl 1.1%-15.5%, high certainty) and specificity of
95.0% (95% Cl 85.2%-98.4%, high certainty).}1%120:127.133,134,137,145
The two studies in which the hearing test was administered by emer-
gency clinicians also found sensitivities of 97% (all AVS patients)120

145

and 91.8% (vestibular syndrome unspecified). Collectively,

these findings underscore the fact that in patients presenting with
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TABLE 4 Components of the HINTS and HINTS plus examinations (from Kattah et al.>® and Newman-Toker et al.?*¢).

Bilateral absence of a corrective saccade

Pure vertical, torsional, or direction-changing

HINTS
examination Usual finding® in vestibular
component neuritis Usual finding® in stroke
Head Presence of a corrective
impulse saccade when head is
test rotated rapidly toward
the affected side (the
corrective saccade is
toward the same side
as the fast phase of
nystagmus)
Nystagmus Unidirectional horizontal
testing (sometimes with a slight

torsional component)
nystagmus, always beating

horizontal, gaze-evoked nystagmus (beats
right when looking right and beats left
when looking left)

Considerations

Can be falsely reassuring in patients with AICA
or labyrinthine infarcts.

Has only been validated in AVS patients with
nystagmus.

Central cases can mimic the nystagmus of
vestibular neuritis closely. It is especially
true that cases with unilateral gaze-evoked
nystagmus and none looking straight or

to same side with gaze

Test of skew Vertical refixation (shift in eye

position) absent present

HINTS plus
Hearing test

by finger
rub®

Hearing intact

Vertical refixation (shift in eye position)

New unilateral hearing loss

to the other side could be peripheral or
central.

Horizontal shifts of the eyes with alternate
cover testing are common in the general
population and do not represent “skew”
deviation. Diagonal refixation would count
as a worrisome finding.

Helps to identify AICA or labyrinthine infarcts.

Abbreviations: AICA, anterior inferior cerebellar artery; AVS, acute vestibular syndrome.

@None of the component tests is 100% sensitive as a stand-alone test. The head impulse test has the highest sensitivity, but all four benign findings
(direction-fixed nystagmus, unilateral corrective saccade that moves toward the same side as the fast phase of nystagmus, no skew, no hearing loss)

must be present to confidently diagnose vestibular neuritis in AVS.

PHearing testing is not part of the original three-component HINTS examination but was added later and is referred to as HINTS plus (HINTS plus) to

add sensitivity for strokes.

dizziness plus acute ipsilateral hearing loss, stroke is probably more
common than labyrinthitis.

It is clear that when applied in routine practice by emergency
clinicians without special training, HINTS testing is inaccurate, partly
due to use in the wrong patients and partly due to issues with its
interpretation.®®'%¢ On the other hand, emergency clinicians trained
in the proper application and use of HINTS in a mixed population
of ED patients with dizziness were found to have 97.9% sensitivity
and 64.5% specificity for stroke with a 99.4% negative predictive
value.? The training in this study was 6 h (four of lectures and two of
workshop) and was repeated 7 months later. The training included
not only the HINTS examination but also the maneuvers for diag-
nosing and treating both pc-BPPV and horizontal canal BPPV (hc-
BPPV).? Another study of trained emergency clinicians found similar
excellent results for components of the HINTS examination (details
described below in STANDING section).®

STANDING algorithm

The systematic review identified three articles (n=750) that stud-
ied the STANDING algorithm (Figure 6).2>%¢ This algorithm was

developed in an ED population and the interventions were per-
formed by trained emergency clinicians. The training in the original
study included a 6-h workshop, 4 h of lecture, and a 2-hour demon-
stration on normal volunteers followed by 10 proctored examina-
tions on ED patients. The training included some elements of the
HINTS examination as well as diagnostic and therapeutic maneuvers
for pc- and hc-BPPV.® One study published subsequent to our sys-
tematic review (and thus did not contribute to our recommenda-
tions) showed that family medicine and emergency medicine interns
could be trained to effectively use the STANDING algorithm with 4
h of didactic training, observation of one examination performed by
the principal investigator and one proctored examination.**’

The STANDING algorithm deliberately skips the step of classi-
fying the patient as AVS, s-EVS, or t-EVS and jumps straight to an
algorithmic combination of nystagmus testing (including positional
testing), the head impulse test (when appropriate), and gait assess-
ment. Because our PICO questions were structured around AVS, s-
EVS, and t-EVS, STANDING was not ultimately included in the final
recommendations. Nevertheless, its overall structure (application
of bedside diagnostic maneuvers) and logic (attempt to distinguish
peripheral from central causes) make it a practical algorithm. The
four-step STANDING protocol is more inclusive than HINTS in that
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STANDING algorithm for patients with dizziness, vertigo, or instability|

| Sequential Steps |

Examine for presence of nystagmus
(using Frenzel lenses)

1: Is nystagmus
present?

ISpontaneous Nystagmus? |

No

| Positional Nystagmus? |

\No

D|re\ft|o'n (ih:ngmg/ Direction-fixed
emca_/ Hre (Unidirectional)
Torsional 1

Perform Head
Impulse test

Negative - absent  Positive - present
corrective saccade corrective saccade

Nystagmus Absent | Supine head roll test  Dix-Hallpike test

Able to walk or

ﬁ—» stand

independently?

— stand/walk

_ "

Yes

S——

2: Nystagmus
characteristics?
3:IfHITis
indicated, what
is the result?

!

4: Patient can

For hc-BPPV For pc-BPPV

independently?

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 al.>14?

positional nystagmus testing is part of the initial assessment of nys-
tagmus so its use is not restricted to patients with an AVS.

The STANDING protocol may be especially useful in patients
whose histories are vague making it difficult to place them neatly
into one of the timing and triggers categories. Clinicians would not
normally perform a Dix-Hallpike test in patients with a clear-cut
AVS nor the HINTS examination in patients with a clear-cut t-EVS.
However, very early in the course of BPPV, some patients describe
lingering interictal symptoms probably due to longer lasting nau-
sea or anxiety about moving the head normally, superficially mim-
icking an AVS. In such patients, assuming there is no spontaneous
or direction-changing gaze-evoked nystagmus, it is reasonable to
perform the Dix-Hallpike test.X*® In this situation, it is important to
strictly interpret the Dix-Hallpike test results—a positive being the
reproduction of symptoms plus transient, crescendo-decrescendo,
upbeat-torsional nystagmus with torsion toward the affected ear on
one side only. Similarly, some patients with mild vestibular neuritis
may be minimally symptomatic at rest but become symptomatic with
head movements, superficially mimicking a t-EVS.

These are situations in which the STANDING protocol might
clarify the diagnosis despite an ambiguous history with respect to
timing and triggers. Furthermore, the STANDING protocol has been
internally® and externally? validated. The protocol is a focused phys-
ical examination aimed at differentiating central from peripheral
causes of dizziness (and specifically making the diagnosis of pc- and
hc-BPPV) in four steps. Step 1 (blue in Figure 6) is to define the pres-
ence or absence of nystagmus and Step 2 (yellow) is to assess the
characteristics of the nystagmus. Step 3 (green) is to perform the

head impulse test in those patients with spontaneous direction-fixed
nystagmus. The final step (orange) is to assess gait unsteadiness.'*’
The sensitivity for identifying a central cause of the dizziness (mostly
strokes) ranged from 93.4% to 100% and the specificities from
71.8% to 94.3%.2°'*7 Note that the STANDING protocol does not
include the test of skew (part of HINTS) or test of hearing (part of
HINTS plus). The average time needed for emergency physicians to
perform the STANDING protocol is less than 3 min.**°

CT scan

Because of its availability, speed for time-sensitive decisions and fa-
miliarity, CT is commonly used in the ED as the initial neuroimaging
modality for patients with neurologic presentations. The systematic
review identified six studies (771 patients) reporting on CT sensitiv-
ity in adult ED patients with acute dizziness.**118124145151.152 Ngpe
of these studies specified vestibular syndromes but rather reported
on a mix of ED patients with acute vertigo or dizziness. The refer-
ence standard used was MRI in four studies and clinical follow-up in
the other two. Three studies evaluated the outcome of stroke, with
sensitivity ranging from 6.7% to 75.0% and specificity ranging from
77.3% to 99.0%.%° Three studies evaluated the outcome of all central
causes, with sensitivity ranging from 21.4% to 43.4% and specific-
ity ranging from 90% to 100%. In the meta-analysis, pooled sensi-
tivity was 28.5% (95% Cl 14.4%-48.5%), with specificity of 98.9%
(95% Cl 93.4%-99.8%), positive likelihood ratio (LR) of 26.2 (95% ClI
5.6-123.4), and negative LR of 0.72 (95% C1 0.58-0.91).%” Sensitivity
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analysis of the four studies that used MRI as the reference standard
had similar sensitivity and specificity. Not all the studies system-
atically obtained both CT and MRI in all patients with dizziness to
search for strokes; MRIs as the reference standard in some studies
were obtained because of clinical suspicion of stroke. This necessar-
ily biases results toward larger, more obvious strokes and favors CT
sensitivity. Thus, the pooled estimate of sensitivity for CT here is
almost certainly a ceiling, rather than a floor estimate.

The systematic reviewers graded the pooled estimates of sensitiv-
ity and specificity for CT to have moderate level of certainty due to
concerns for risk of bias. However, there was a large body of concordant
direct and indirect evidence all showing that CT is very inaccurate in
identifying posterior circulation ischemic strokes among patients with
AVS. Therefore, after vigorous debate, the guideline panel's judgment
of certainty of evidence for CT being an inaccurate test in this situa-
tion was deemed as high. In patients with AVS, if we apply the average
pretest probability of stroke at 25%,% a negative CT will only decrease
the posttest probability to 19.4%, which is far above the threshold that
emergency clinicians have indicated as acceptable when “ruling out”
stroke among patients presenting with acute dizziness (<0.5% posttest
probability of stroke).'*® Table 5 illustrates the impact of different clin-
ical and imaging diagnostic modalities on the posttest probability of
stroke among adult ED patients with the AVS and shows poor perfor-
mance of CT, better performance of elements of the neurological ex-
amination and gait, very good performance of MRI, and excellent test
characteristics of the STANDING and HINTS plus examination.

Early CT is less sensitive than later CT to diagnose acute isch-
emic stroke. In a study of 356 consecutive ED patients with possible
stroke, CT had an overall sensitivity of 15% (95% Cl 12%-23%).42
Importantly, this study included all strokes, so likely the majority
of strokes detected were larger anterior circulation infarcts which
would be expected to be more visible on brain imaging. In ED pa-
tients with posterior circulation infarct, CT sensitivity for infarction,
compared to MRI, ranged from 10% to 41%.45% |n the study re-
porting 41%, the average time from symptom onset to imaging was
12h.** Only patients who underwent MRI were eligible for the study
(thus identifying patients with more severe disease). This spectrum
bias would therefore overestimate the sensitivity of CT.2>*

Studies analyzing the diagnostic yield of CT in ED patients pre-
senting with dizziness or vertigo have reported that finding a caus-
ative brain lesions ranged from <1% to 7%.434748 The study with the
7% finding was a small study (n=72) and although the patients were
seen in an ED, all of those scanned had been seen by a neurologist,
suggesting a skewed population.*® In the largest study (n=1681) cli-
nicians decided to CT 810 of them, of whom six (0.74%) had clinically
relevant findings.*® All six had nonisolated dizziness. Over time, the
diagnostic yield of CT in ED patients with dizziness is decreasing due
to rising rates of CT with stable rates of pathology detectable in the
broader ED dizzy population and is associated with longer ED length
of stays.? An important adverse effect of a CT is the false reassur-
ance of a negative study.'¢*?

Furthermore, although CT is an excellent test for acute ICH, ICH
rarely presents with isolated dizziness. In one study of 595 patients

with ICH, only 13 (2.2%) had dizziness as the primary chief complaint
and a NIHSS of <3.°° All 13 patients had some other neurological
finding on examination.

CTA

Our systematic review identified a single retrospective study of
153 patients with undifferentiated dizziness, in whom the attending
physician decided (for unspecified reasons) to perform a head and
neck CTA. The CTA showed findings in five patients but only two of
them (2/153, 1.3%) had findings that were causing their dizziness.*
Indirect evidence of CTA is consistent with this finding. In a study
of 228 patients (ED and outpatient) with acute dizziness who had a
CTA, only three (1.3%) found a lesion that changed management.155
In addition to providing false reassurance, other costs of CTA include
radiation exposure with associated cancer risk, contrast-associated
anaphylactoid reactions and nephropathy, and financial costs.
However, if the clinician believes the patient has a central cause
(based on physical examination findings), then a CTA may help define
a vascular mechanism.

MRI scanning

The systematic review identified five studies of MRI
(n=943).36187152156 One study was in patients with AVS, one in pa-
tients with AVS symptoms that had resolved within 24 h, and three
studies in undifferentiated dizziness. The reference standard was
delayed MRI in three studies and follow-up diagnosis in two. Pooled
sensitivity was 79.8% (95% Cl 71.4%-86.2%), specificity 98.8% (95%
Cl 96.2%-100%), and negative LR 0.20 (95% Cl 0.14-0.30). There
were no false-positive examinations. Certainty in the sensitivity and
specificity estimates was high.?’

This is consistent with other data showing that small posterior
circulation infarcts are five times more likely to be DWI-MRI neg-
ative than those in the anterior circulation.”” In patients presenting
with an AVS, compared to the criterion standard of delayed MRI
beyond 72h from symptom onset, early MRI sensitivity for stroke
presenting with acute dizziness is roughly 80%-90%.36:¢0:62156 Thjs
is also consistent with the data showing that DWI-MRI is time de-
pendent for strokes in any arterial distribution*? and specifically in
the posterior circulation.®” Taken together, these data show that
MRI scanning, when done within 48 hours of symptom onset, is less
accurate than the HINTS examination, when performed by either a
vestibular specialist or a trained emergency physician.

Benefits

If HINTS testing were used by appropriately trained emergency
clinicians, accurate diagnosis and treatment would be faster and
both less dependent on and more accurate than emergent imaging.
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TABLE 5 Pretest and posttest
probabilities of stroke using different tests
in adult ED patients with AVS.

Pretest probability of stroke in

different scenarios

Posttest probability of stroke following a negative test

Upper

bound of
Pooled point 95% Cl of
estimate of NLR NLR

Lower bound of 95% CI
of NLR

CT (sensitivity 28.5; specificity 98.9%)%°
NLR 0.72 (95% Cl 0.58-0.91)

10% (low)
25% (average) (38)
50% (high)

6.1% 7.4% 9.2%
16.2% 19.4% 23.3%
36.7% 41.9% 47.6%

General neurological examination (sensitivity 46.8%; specificity 92.8%)%
NLR 0.57 (95% Cl 0.45-0.73)

10% (low)
25% (average) (38)
50% (high)

Assessment of truncal/gait ataxia (sensitivity 69.7%; specificity 83.7%

4.8% 6% 7.5%
13% 16% 19.6%
31% 36.3% 42.2%

)88

NLR 0.36 (95% C1 0.20-0.67)

10% (low)
25% (average) (38)
50% (high)

2.2% 3.8% 6.9%
6.3% 10.7% 18.3%
16.7% 26.5% 40.1%

MRI (sensitivity 79.8%; specificity 98.8%)%”
NLR 0.20 (95% CI 0.14-0.30)

10% (low)
25% (average) (38)
50% (high)

1.5% 2.2% 3.2%
4.5% 6.3% 9.1%
12.3% 16.7% 23.1%

HINTS battery (sensitivity 92.9%; specificity 83.4%)%¢
NLR 0.08 (95% CI1 0.03-0.27)

10% (low)
25% (average) (38)
50% (high)

0.3% 0.9% 2.9%
1% 2.6% 8.3%
2.9% 7.4% 21.3%

STANDING algorithm (sensitivity 95%; specificity 87%)°
NLR 0.06 (95% CI 0.01-0.22)

10% (low)
25% (average) (38)
50% (high)

0.1% 0.7% 2.4%
0.3% 2% 6.8%
1% 5.7% 18%

HINTS plus battery (sensitivity 99%; specificity 84.8%)%8

NLR 0.01 (95% CI 0-0.40)

10% (low)
25% (average) (38)
50% (high)

Noncalculable 0.1% 4.3%
Noncalculable 0.3% 11.8%
Noncalculable 1% 28.6%

Note: Estimates of diagnostic accuracy were extracted from published systematic reviews.

3,88,89

Cells highlighted in light green fall below the 0.5% threshold identified by emergency physicians to

rule out stroke.**®

Abbreviations: MRI-DWI, magnetic resonance imaging (with diffusion-weighted imaging); NLR,

negative likelihood ratio.

Furthermore, more widespread use of HINTS testing would elimi-
nate many very low-value CT scans as well as some MRI scans in
patients diagnosed with a peripheral cause. The potential benefits
of accurate and timely diagnosis of posterior circulation stroke in pa-
tients with an AVS include more reperfusion treatment (if indicated),

rapid initiation of secondary prevention measures, finding and

treating the underlying vascular lesion, and monitoring and treating
complications from posterior fossa edema.

Patients with ischemic posterior circulation minor strokes may
be at higher risk of a subsequent stroke than those with anterior
circulation strokes,'”® in part due to the incidence of vertebral artery

stenosis.’>*1%° Regarding reperfusion with intravenous alteplase,

Q0 °S “€20T ‘TILTESST

1[uo//:sdny woiy papeo]

QSUDDIT SUOWIWO)) dANEa1) d[qestjdde oy £q PoUIOA0S a1k S9[O1IE V() SN JO SO[NI 10J AIRIqIT QUI[UQ) AJ[IAN UO (SUONIPUOO-PUE-SULIY)/WOY" A 1M AIRIqI[aUIUO//:5d))Y) SUONIPUO)) PUB SWIS [, 9Y) 39S *[970Z/€0/L7] U0 A1eiqr suruQ) ASiA\ BI0Ne( YINOS JO ANSIOAIUN) Aq 87 L] WAOR/[ [ ][ (] /10p/wod Ao[im AIRIqI]d



464

GRACE-3: ACUTE DIZZINESS AND VERTIGO IN THE ED

there are fewer data specific to patients with posterior circulation
strokes compared to those with anterior circulation strokes; in the
third International Stroke Trial (IST-3), only 246 of 3035 (8.1%) had
posterior circulation strokes and the proportion of those presenting
with dizziness or isolated dizziness was not reported.’** Two stud-
ies that analyzed intravenous thrombolysis in posterior circulation
strokes both found similar outcomes to strokes of the anterior cir-
culation, but neither reported the proportion of patients present-
ing with an AVS.162163 A recent study of thrombolytic therapy that
compared vascular territories also demonstrated that overall neuro-
logic outcomes were similar, but also showed that the risk of brain
hemorrhage in posterior circulation stroke was half that in anterior
circulation stroke.'®*

Although many patients with minor strokes presenting with
the AVS will not be candidates for thrombolysis, nearly all are can-
didates for antiplatelet treatment with either aspirin monotherapy
for low-risk patients (usually defined as ABCD? score <4) or with
dual antiplatelet therapy (DAPT), usually with aspirin plus clopi-
dogrel for high-risk patients (usually defined as ABCD? score = 4).
Because of the increased risk of hemorrhage in patients treated
with DAPT, the clopidogrel should be prescribed for more than
21days.'®> A pooled analysis of 10,051 patients comparing with
clopidogrel plus aspirin to aspirin alone found that DAPT had a re-
duced risk of major ischemic events at 90 days compared to aspirin
monotherapy (hazard ratio 0.70; 95% Cl 0.61-0.81, p<0.001).1%°
Although both of the pooled studies excluded TIA patients with
isolated dizziness, other studies clearly show that episodes of
isolated dizziness occur within the 90days prior to posterior cir-
culation stroke in 8% (23/275 patients)*®® and 12% (55/447) pa-
tients.’®” Therefore, DAPT may apply those high-risk patients
whose qualifying symptom is isolated dizziness. Use of DAPT in
patients with high-risk TIA or minor stroke has been incorporated
into recent American Heart Association and the European Stroke
Organization recommendations. ¢®1¢?

Early diagnosis can lead to more rapid identification of the
stroke mechanism allowing for earlier intervention when appro-
priate, for example, a vertebral dissection or stenosis or a car-
dioembolic source of clot. Anticoagulation is recommended for
patients with atrial fibrillation.”® For patients with vertebral
artery dissection, two treatment trials reported conflicting data
regarding the relative therapeutic benefit of antiplatelet agents
versus full anticoagulation’’*'’? There are few data about med-
ical versus interventional treatment for vertebral artery athero-
sclerotic stenosis.

Finally, early diagnosis will lead to earlier initiation of monitoring
for complications of posterior fossa edema, which tends to peak in
the days following a cerebellar stroke.’”® Some of these patients will
need ventriculostomy for acute hydrocephalus or suboccipital cra-
niectomy for posterior fossa edema causing brainstem compression

or near herniation.*”*

Harms and burden

Missing posterior circulation strokes in patients with an AVS has
potential adverse outcomes that are the converse of the benefits
mentioned in the last paragraph and also include the ability to more
quickly manage complications of cerebellar strokes such as cerebral
edema.’”® The current diagnostic tools available each have unique
harms in addition to cost and increasing ED length of stay. CT in-
volves ionizing radiation; for CTA, contrast administration.?’>%7¢
MRI can cause anxiety and claustrophobia and is often unavail-
able.'”” The general neurologic examination is not accurate enough
to satisfy emergency clinicians' desire for sensitivity for a serious
diagnosis.*>®

Without training, inaccuracy of the HINTS examination can in-
crease risk of misdiagnosis. This last point is not trivial. The ideal
program for training front-line clinicians how and when to perform
HINTS testing and how to interpret the results is not yet devel-
oped and will require time and effort to implement at scale. Such
a program would include didactic content including generous use
of video examples but also hands-on experience with performing
these bedside ocular motor tests (as well as positional maneuvers
for diagnosis and treatment of BPPV). The frequency with which
this training module would need to be repeated (if any) is not
defined.

Decision criteria and additional considerations

The writing committee felt that the data for the HINTS examination
were robust but with the important caveat that most clinicians will
need to undergo training for how and when to perform it and how
to interpret the results. Current evidence shows that there is a sig-
nificant knowledge gap®®° but also that this gap can be closed with
training.?® A number of issues about training need to be addressed.
Who will provide it? At what level(s) of the trainees' experience
should the training occur? Will medical schools, emergency medi-
cine residency programs or credentialing organizations embrace it?
How much will it cost and who will pay for it? These issues remain
to be fully defined.

Equity in health care delivery

As the training issues are resolved, implementation of HINTS by
emergency clinicians should improve equity for patients with the
AVS because emergency clinicians will be able to more accurately
diagnose a peripheral cause, usually vestibular neuritis, with a bed-
side examination, thereby making expensive and often unavailable
neuroimaging unnecessary. More accurate early diagnosis may also
reduce some hospitalizations.
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Conclusions and research needs

The HINTS examination is the most appropriate, accurate, and
probably cost-effective tool for appropriately trained emergency
clinicians in the assessment of patients with an AVS. Ultimately, cost-
effectiveness will depend on the balance between cost of training and
the resources saved by its use. It is clear that emergency clinicians
can learn to use these techniques effectively.z'3 These two studies
inform how much training has worked but more research is needed to
define ideal training methods that confer proficiency, duration, qual-
ity assurance, and need for periodic updates. Future studies should
also investigate the minimum examination necessary for distinction
between central and peripheral causes of dizziness, including direct
comparisons of the STANDING protocol to the HINTS examination
and evaluation of HINTS components combined with other clinical el-
ements such as vascular risk factor profile, gait assessment, or others.

The role for VOG is another fertile area for research. Current
VOG devices are similar to a pair of swimming goggles with embed-
ded sensors, which record the eye movements of the HINTS exam-
ination as well as in positional maneuvers for patients with a t-EVS.
The recordings can be interpreted by a remote specialist or a com-
puter. Use of VOG not only helps with diagnosis but also can facilitate
and enhance clinician education, calibration (does the VOG confirm
what the clinician thought they saw?), and quality assurance (similar
to a point-of-care ultrasound image later reviewed by the ultrasound
director).}”® Although routine ED use of VOG may seem far off, it
was not that long ago that cardiologists routinely overread all elec-
trocardiograms performed in the ED, a skill that is now firmly within
the scope of emergency medicine. Early feasibility studies of VOG in

61179182 3nd could become standard over time.

the ED show promise

We used the gait assessment scale from an international study of
114 AVS patients.’®? There are other tools that are sometimes used
but the writing committee is unaware of comparative studies and
felt that this scale was the most pragmatic and intuitive for emer-
gency clinicians to use. Future studies may elucidate the most accu-
rate gait assessment.

QUESTION 2: Should adult ED patients presenting with sponta-
neous episodes of dizziness/vertigo (the s-EVS) undergo neuroimag-
ing to diagnose stroke or TIA in the ED, or should they be diagnosed
through bedside examination without neuroimaging? If yes to neu-
roimaging, what type of imaging? If no to neuroimaging, what type
of bedside examination?

[EtD frameworks are provided in Appendix S5].

Recommendation 8: In adult ED patients with s-EVS,
emergency clinicians should perform a history and physi-
cal examination with emphasis on cranial nerves including
visual fields, eye movements, limb coordination, and gait
assessment to help distinguish between central (TIA) and
peripheral (vestibular migraine, Meniére disease) diagno-
ses [ungraded good practice statement]

Recommendation 9: In adult ED patients with s-EVS, we
recommend against routine use of CT to help distin-
guish between central (TIA), benign central (vestibular
migraine), and peripheral (Meniére disease) diagnoses
(strong recommendation, AGAINST) [moderate certainty
of evidence]

Recommendation 10: In adult ED patients with s-EVS and
concern for TIA, we suggest use of CTA or MRA to rule
out posterior circulation vascular pathology (conditional
recommendation, FOR) [moderate certainty of evidence].

Summary of evidence

The key differential diagnosis in s-EVS is between TIA (central) and
vestibular migraine (benign central) or Meniére disease (peripheral).
Over the past 15years, the definition of a TIA has shifted from a
time-based (i.e., patients whose symptoms resolve in less than 24 h)
to a tissue-based (i.e., patients with a transient episodes of neurolog-
ical dysfunction “without acute infarction” by imaging) definition.'8®
Since MRI is not usually done in the ED in the first hours of care,
we will use the familiar term TIA but readers should understand the
important concept that true ischemic TIA (without infarction) and
minor stroke with transient symptoms are simply different manifes-
tations of the same cerebrovascular disease process.

Patients with s-EVS are asymptomatic between episodes. In pa-
tients with vestibular migraine, 24% reported a duration of episodes

between 4 h and 3days.’®*

If a patient is symptomatic on arrival,
then one would proceed as if the patient has an AVS. This is no dif-
ferent conceptually from patients with focal neurological deficits
being managed as an acute stroke, even though later spontaneous
symptom resolution (and negative imaging) would make TIA the cor-
rect diagnosis in retrospect.

Patients with a s-EVS who are asymptomatic at the time of pre-
sentation cannot, by definition, have their symptoms triggered/re-
produced at the bedside. Therefore, neither physical examination
nor structural neuroimaging are likely to be as helpful compared to
patients with AVS or t-EVS. Clinically, diagnosis usually relies largely
on careful history-taking and risk assessment for the diagnoses of
TIA and vestibular migraine. The systematic reviews found limited
direct evidence of diagnostic accuracy for some history elements
and some neuroimaging (MRI) in the evaluation of adult ED patients
with s-EVS.888 Additional indirect evidence was identified to help
support the final guideline recommendations.

Direct evidence suggests that routine neuroimaging in unse-
lected s-EVS patients is unlikely to prove cost-effective. However,
the aggregated evidence supports as a good clinical practice recom-
mendation for use of focused history-taking to identify suspected
TIAs when episodes of dizziness are not isolated, occur over a shorter
period of time (<6 months), lack reassuring features (e.g., clear mi-
graine features like photophobia), or are associated with vascular
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risk factors. Common symptoms that suggest TIA are sometimes
collectively known as the deadly Ds (diplopia, dysarthria, dyspha-
gia, dysphonia, dysmetria, and dysesthesia).107 Conversely, episodes
suggest a diagnosis of vestibular migraine or Meniére disease (with-
out the need for neuroimaging) when symptoms meet international
specialty consensus diagnostic criteria (see Box 3).>'8¢ These con-
sensus criteria ensure that symptoms are recurrent and frequently
accompanied by specific symptom patterns that are unusual among
patients with TIA (e.g., presence of clear migraine headache features
with more than half of the isolated vestibular spells). Overall, brief
episodes of isolated dizziness are less likely to be a TIA compared
to other causes; in fact, the Canadian TIA study found that isolated

dizziness made a TIA diagnosis less likely.*®”

Direct and indirect evidence

Direct evidence found two recent studies reporting the percent-
ages of s-EVS to be 32.1% (n=136/424) in one study®® and 16.6%
(n=101/610) in the other'*® among ED patients presenting with
vertigo or dizziness. Nham et al.’! was a prospective observational
study of a convenience sample of 539 ED patients with dizziness.
A structured history was taken to capture whether the episode of
vertigo was first ever; its duration; its spontaneous or positional
nature; the presence of aural (tinnitus, fullness or hearing loss), mi-
grainous (headache, visual aura, photo- or phonophobia), or neu-
rological (diplopia, dysarthria, or numbness) symptoms; and the
presence of vascular risk factors.’® Of the 136 patients with a s-EVS,
any migraine-related symptom correlated with a diagnosis of ves-
tibular migraine (OR 39.7, 95% Cl 3.2-490.8) compared to Meniére
disease and conversely, the presence of unilateral auditory symp-
toms increased the likelihood of Meniere disease (OR 140.3, 95%
Cl 9.8-2015)." Interestingly, in this study, TIA was very rare in the
s-EVS group, but accounted for half (16/32) of patients who had a
single episode of transient (lasted < 24 h) dizziness. Machner et al.}*®
included 610 patients who presented with vertigo, dizziness, and
imbalance (101 with an s-EVS) and evaluated the diagnostic test
accuracy of general neurological examination compared to the cri-
terion standard of DWI-MRI. In this study, on multivariate analysis,
transient symptoms were associated with a reduced likelihood of a
central cause (OR 0.3, 95% Cl 0.1-0.6).

Although neither vestibular migraine nor Menieére disease are di-
agnoses that emergency clinicians need to make in the ED, clinicians
should be aware of vestibular migraine, as it is the most common
cause of the s-EVS.'®® Because the duration of vestibular migraine

184 some patients will present while still symptomatic but

is variable,
without nystagmus. In those patients, the approach will be the same
as that for the AVS and the diagnosis is only made in retrospect.®*
However, 90% of the vestibular migraine patients in that same
study had a prior history of migraine; in the other 10%, headache
followed a first episode of dizziness. In patients with isolated diz-
ziness, knowledge of vestibular migraine and its diagnostic criteria

opens the door to identifying these patients and referring them for

specialist outpatient care (Box 3). Awareness of vestibular migraine
not only facilitates better outpatient care but may also reduce sub-
sequent ED visits, overall resource utilization, and patient anxiety.

Box 3. Diagnostic criteria for vestibular migraine
(adapted from Lempert et al.*%)

Vestibular migraine

A At least five episodes with vestibular symptoms of
moderate or severe intensity, lasting 5 min to 72h.

B Current or previous history of migraine with or with-
out aura according to the International Classification
of Headache Disorders (ICHD-3).

C One or more migraine features with at least 50% of the
vestibular episodes:

Headachewithatleasttwo of the following characteristics:

e one sided location,

e pulsating quality,

e moderate or severe pain intensity,

e aggravation by routine physical activity

Photophobia and phonophobia,

Visual aura

D Not better accounted for by another vestibular or
ICHD diagnosis.

Probable vestibular migraine

A At least five episodes with vestibular symptoms of
moderate or severe intensity, lasting 5 min to 72 h.

B Only one of the Criteria B and C for vestibular migraine
is fulfilled (migraine history or migraine features during
the episode).

C Not better accounted for by another vestibular or
ICHD diagnosis.

The most serious cause of the s-EVS is posterior circulation
TIA and minor stroke with transient symptoms, although ischemia
is an uncommon cause in ED patients presenting with transient
episodes of dizziness. One retrospective cohort study of ED pa-
tients with dizziness reported a TIA diagnosis in just 1% (9/907) of
patients.?” Another population-based study of 1666 adult ED pa-
tients with dizziness found that of patients with isolated dizziness,
0.7% were diagnosed with stroke or TIA (the breakdown of the
two diagnoses was not reported for isolated dizziness, although
the overall cohort had 3.2% attributed to stroke and the ratio of
strokes to TIAs was about 2:1).2° The systematic review identified
two studies that addressed posterior circulation TIA in patients
with a single episode of dizziness that lasted less than 24 h.6%11¢
One convenience sample study of ED patients found that half
(16/32) of such patients with a single episode of dizziness that had
resolved were diagnosed with a TIA.%* The other study reported
that of 63 such patients, 11 (17%) had strokes and nine (14%) had
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cerebellar TIA.' The fact that they were unable to make any di-
agnosis in the other 43 (68%) patients, even after neurologic con-
sultation, conventional and perfusion MRI, underscores the
degree of diagnostic difficulty in this group.

Regarding posterior circulation TIA, most evidence was indirect,
often in studies that combined TIA and minor ischemic stroke (again,
different parts of the spectrum of acute cerebrovascular disease).
Patients presenting to the ED with acute neurological symptoms
should undergo a careful neurological physical examination, but it
is a normal examination that supports a TIA diagnosis.lgf”’191 In two
different studies comparing emergency physician TIA diagnosis with
the “criterion standard” of neurologist final diagnosis, between 36%
and 44% of cases, the diagnoses were discordant.’?'?® However,
this criterion standard is problematic because another study that
compared TIA diagnosis from actual ED cases by three fellowship
trained vascular neurologists found considerable discrepancies
among the three subjects.'”*

Dizziness is the most common symptom of posterior circulation

195196 and isolated dizziness is the most common anteced-

166 In

ischemia,
ent TIA symptom leading up to a posterior circulation infarction.
one case series of 407 adult patients, 47% reported dizziness.'”® The
ABCD? score is less sensitive for posterior circulation TIA compared
to anterior events, which is expected since the “C” in ABCD? relates
to hemispheric symptoms.’””"*? Because the “A” is for age > 60years,
the ABCD? is also lower in most patients with vertebral dissections,
who had a mean age of 42years in one study (n=302)'*° and 46.5
in another systematic review (1=1972).2°° These patients often lack
traditional vascular risk factors. In fact, the ABCD? score's sensitivity
overall was lower for patients less than 60years of age in one study.'*®
Furthermore, posterior circulation TIAs tend to be very short, 167201
further lowering the score (the “D” in ABCD?), although one large study
reported that half of these events presenting as isolated vertigo lasted
longer than 60 minutes.'¢® Although as a general rule, the duration of
TIA is shorter than vestibular migraine, there is considerable overlap.
In a prospective population incidence study of 1141 acute isch-
emic stroke patients, isolated episodes of dizziness within the 48h
prior to the stroke were described in 9% of the 275 patients with
posterior circulation stroke, compared to less than 1% with anterior
circulation stroke (OR 35.8, 95% Cl 8-153).1%¢ In another prospective

TABLE 6 Factors that may help
distinguish vestibular migraine from
posterior circulation TIA. Age

Clinical factor

Duration
Onset
Prior migraine history

Multiple attacks

Vascular risk factors

Concurrent headache

multicenter study of 447 patients with posterior circulation stroke,
brief transient vestibular symptoms were reported in 12% of the pa-
tients in the 30days prior to the stroke.'®”

On the other hand, two other studies showed that the presence
of isolated episodes of dizziness or vertigo tracked with emergency
clinician misdiagnosis of TIA (compared to the criterion standard of
the neurologists' diagnosis).”>*?® This disconnect is likely due to the
fact that other causes of episodic dizziness such as vestibular migraine
and BPPV are so much more common than TIA that the “noise” (of
migraine and BPPV) drowns out the” signal” (of central causes). Two
expert reviews suggest that multiple episodes of isolated dizziness oc-

202 51 over 6 months?%®

curring over more than 3weeks are rarely due
to posterior circulation TIA. In one retrospective review of 339 pa-
tients referred to an outpatient stroke clinic, subjects who had fewer
than five episodes of vertigo per week were more likely to receive a
diagnosis of definite or probable cerebrovascular cause.’®* With the
important caveat that no single clinical factor can perfectly distinguish
vestibular migraine from TIA, Table 6 offers some guidance.

In a systematic review of stroke outcomes following posterior
versus anterior TIA, in the population-based studies identified, the
risk of stroke was higher in patients with posterior events (OR 1.48,
95% ClI 1.1-2.0).° The proportion of patients who presented with
isolated dizziness was not reported. Therefore, identifying these pa-
tients is important. We do not recommend using the ABCD? score
in isolation because it is inaccurate in predicting acute outcomes in

individual TIA patients in general?%>-20¢

and to identify those due to
posterior circulation ischemia in particular.iw’199 Despite these lim-
itations of the ABCD? score, it is often used to dichotomize TIA pa-
tients into “low risk” (ABCD? < 4) and “high risk” (ABCD2 = 4) to drive
choice of antiplatelet therapy. These caveats notwithstanding, it is
still important to consider risk factors for and symptoms of vertebral

artery dissection, especially in younger patients.

Neuroimaging

Due to the evolution in the definition of TIA,*®® assessing diagnos-
tic accuracy of neuroimaging for TIA is terminologically complicated
and methodologically problematic. Using these modern definitions

Vestibular migraine TIA

Younger Older

Longer (usually >1h) Shorter (usually <1h)

May be sudden or gradual Usually sudden

Very common Less common

Less likely (usually over a
shorter period of time if
they occur)

Common and occurring over a
longer period of time

Fewer More

Very common Much less common?

Abbreviation: TIA, transient ischemic attack.

@Neck pain may accompany vertebral dissection causing a TIA.
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of TIA and minor stroke, it is not possible to “confirm” TIA using neu-
roimaging but only to confirm “minor stroke in a patient with tran-
sient neurological symptoms” or “suspected TIA in a patient with a
high-risk vascular lesion on imaging.” Nevertheless, it is still possible
to draw reasonable inferences based on the low prevalence (pretest
probability) of TIA among those with isolated dizziness combined
with the low sensitivity of CT for completed stroke in the posterior
fossa. We examined evidence for three types of brain imaging—CT,
MRI, and CTA. The relative frequencies of vestibular migraine and
posterior circulation TIA make indiscriminate imaging very unlikely

to be cost-effective.

CT scan

CT is insensitive for TIA in general, with one study of 322 patients
reporting that in 1.2% of patients a nonvascular cause was found
(e.g., a subdural hematoma), and in 4%, an infarct was seen.’?” One
would expect lower sensitivities for posterior circulation TIA given
the intrinsic limitations of bony artifact and smaller lesion size. The
data about CT sensitivity for patients with dizziness in general (de-
scribed in Question 1) showing poor sensitivity even in patients with
ongoing dizziness combined with empiric evidence?®” adds to the
certainty that CT is unlikely to be useful to diagnose stroke among
patients with the s-EVS.

MRI

The studies assessing MRI in the systematic review did not relate to
TIA but to stroke. To some extent, this distinction is artificial since
the two exist on the same spectrum of acute ischemic cerebrovas-
cular events. However, since some studies labeled patients with
negative DWI MRI as “TIA” rather than “stroke,” sensitivity of MRI
for posterior circulation TIA presenting as an s-EVS could not be cal-
culated. It is reasonable to perform MRI when a clinical diagnosis
of TIA is suspected, in search of either a minor stroke or a high-risk
vascular lesion. The AHA recommends MRI as the “preferred” im-
aging modality for patients with TIA.'®% However, it would not be
cost-effective to use MRI to indiscriminately search for minor stroke
in all s-EVS cases.

Vascular imaging

Our systematic review sought studies evaluating cerebrovascular
imaging using ultrasound, CT, CTA, and MRA.%° The three studies
(n=258) that evaluated ultrasound were all related to stroke not
TIA. The reference standard was MRI.}*314%208 The sensitivities for
ultrasound ranged from 30% to 53.6% and specificity 94.9%-100%
suggesting that ultrasound in isolation should not be relied upon to
diagnose a large-vessel mechanism for a TIA.®?

The single study identified by our systematic review of CTA in
an “all-comer” ED population of 153 patients with isolated dizziness
found a very low diagnostic yield for causative posterior circulation
large vessel pathology (2/153, or 1.3%).** Indirect evidence also
showed a retrospective study of 228 ED patients with acute dizzi-
ness whose attending physician chose to perform a CTA; only five
(2.2%) had findings that changed clinical management.**> Because
the study evaluated a skewed population (of patients selected to
have CTA), the number of positive CTA in TIA patients would be ex-
pected to be much lower. The systematic review of neuroimaging did
not find any studies directly related to s-EVS.%’

Itisimportant to realize, however, that among TIA patients, large-
vessel disease is an important factor leading to a subsequent acute
stroke. Both CTA and MRA are very sensitive in identifying verte-
bral artery stenosis >50% and both are better than ultrasound.?®’
Furthermore, a large prospective study showed that in 359 patients
with posterior circulation minor stroke or TIA, the presence of a ver-
tebrobasilar stenosis (diagnosed mostly by MRA and some by CTA)
significantly increased the risk of a second stroke (OR 4.2, 95% Cl
2.1-8.6).21°

Benefits

There are two major benefits to accurate diagnosis in patients
with the s-EVS. Correct diagnosis and treatment of TIA can reduce
the short-term outcome of stroke by 80% (an important patient-
centered and societally relevant outcome),?%2*? which is durable at
5years after index TIA.2%2 Starting an antiplatelet agent is an impor-
tant secondary prevention strategy.?'* In addition, improved aware-
ness and diagnosis of vestibular migraine by emergency clinicians as
an extremely common cause of the s-EVS will facilitate outpatient
follow-up with an appropriate specialist, initiation of treatment and
better patient education about their condition. The included studies
did not directly address these benefits.

Harms and burden

The major harm of missing a TIA is that, untreated, 5% of TIA pa-
tients have a stroke in the days following the TIA,?** and some data
suggest that short-term stroke risk is higher in patients with poste-
rior circulation TIA.2>® Potential harms of missed vestibular migraine
diagnosis include more ED visits for persistent symptomes, falls, and
injuries.?*®?'7 CT is associated with economic (cost), health (radia-
tion exposure), and logistical (longer ED length of stay) harms with-
out adding much value.>*4348 Our patient representatives highly
valued accurate diagnosis (even for non-TIA diagnoses) based on
preventable recurrence, ED visits, and earlier initiation of treatment.
They initially expressed reassurance by having a CT scan; however,
when educated about the lack of utility of CT, they changed to the
opinion that CT was not a valuable test.
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Decision criteria and additional considerations

Consideration of local resources and economic realities may affect
the pattern of follow-up. Although patients should be referred back
to their primary care physician, some of these providers may not be
aware of diagnoses such as vestibular migraine and referral to a spe-
cialist (neurologist, ENT, or neuro-otologist/oto-neurologist) may be
valuable for some patients. Shared decision making can only be prop-
erly done when the important, patient-relevant information is shared
with the patient.?'® This is particularly important when there is equi-
poise or uncertainty. In a situation where a path of action or interven-
tion is clear, the discussion would be very different. Clinicians should

understand the lack of utility of CT scans in this setting.

Conclusions and research needs

There is a dearth of direct evidence about the emergency clinician
awareness and diagnosis of vestibular migraine. Improved awareness
should help to get the patient the correct follow-up faster. Emergency
clinicians' history taking should target features that help to distinguish
migraine (multiple episodes over longer time and a history of migraine)
or Meniére disease (multiple episodes over a longer time with hearing
loss) with TIA (fewer episodes but sometimes with associated deadly
Ds symptoms—diplopia, dysarthria, dysphagia, dysphonia, dysmetria,
and dysesthesia occurring over a shorter time period). Regarding
posterior circulation TIA, better prospective studies of ED patients
presenting with the s-EVS may help with identification of those with
TIA. Once a TIA diagnosis is made, the management can largely be
extrapolated from the management of TIA in general.

QUESTION 3: Should adult ED patients presenting with trig-
gered episodes of dizziness/vertigo (the t-EVS) undergo neuroimag-
ing to exclude stroke in the ED, or should they be diagnosed through
bedside examination without neuroimaging? If yes to neuroimaging,
what type of imaging? If no to neuroimaging, what type of bedside
examination?

[EtD frameworks in provided in Appendix Sé].

Recommendation 11: In adult ED patients with t-EVS, we
recommend routine use of the Dix-Hallpike test to diag-
nose pc-BPPV (strong recommendation, FOR) [moderate
certainty of evidence].

Recommendation 12: In adult ED patients with t-EVS, we
recommend against routine use of CT or CTA (strong
recommendation, AGAINST) [moderate certainty of
evidence].

Recommendation 13: In adult ED patients with t-EVS di-
agnosed with typical pc-BPPV by a positive Dix-Hallpike
test with the characteristic nystagmus, we suggest
against routine use of MRI or MRA (conditional recom-
mendation, AGAINST) [moderate certainty of evidence].

Summary of evidence

The key differential diagnosis in t-EVS is between the relatively
rare central paroxysmal positional vertigo (CPPV) and the very
common BPPV (peripheral). Patients with t-EVS are usually asymp-
tomatic at rest in the ED but, by definition, their symptoms can
be triggered/reproduced at the bedside with positional testing.
Thus, physical examination has the potential to make a confident
specific diagnosis. The systematic review found evidence of diag-
nostic accuracy for the physical examination (Dix-Hallpike test) in
the evaluation of adult ED patients with t-EVS, but not every study
identified in the systematic review met every criterion in the PICO
question. Additional indirect evidence was identified to help sup-
port the final guideline recommendations. Aggregated evidence
supports a strong recommendation for use of the Dix-Hallpike test
to diagnose pc-BPPV when the triggered and transient upbeating
torsional nystagmus is seen. Conversely, it supports a conditional
recommendation for use of MRI in cases with atypical nystagmus
or lack of response to canalith repositioning treatments, although
other variants of BPPV are also diagnostic possibilities.

While orthostatic hypotension is also a cause of t-EVS and has
both dangerous and benign causes, emergency clinicians are quite
familiar with diagnosis of orthostatic hypotension. BPPV can some-
times be mistaken for orthostatic hypotension, since some patients
with BPPV complain of lightheadedness on arising.?’’ However,
careful history-taking readily separates those with BPPV, since
symptoms in BPPV usually also occur on reclining or when rolling
over in bed.??° Similarly, episodes that occur during sleep strongly
suggest the diagnosis of BPPV.?2%22! Fyrthermore, patients with or-
thostatic hypotension rarely have nystagmus on positional testing

unless the hypotension is profound.???

Direct and indirect evidence

Our systematic review identified four studies of moderate to high
risk of bias.}18121122125223 | gne study all patients with a central
etiology had a negative Dix-Hallpike test.??® One study of patients
with an unclear type of dizziness that required hospital admission
to a neurology floor had two patients with atypical nystagmus on
Dix-Hallpike testing that had a central cause. This study excluded an
unknown number of BPPV patients discharged home after success-
ful treatment in the ED.®

Of critical importance, however, is that three of these stud-
jes!8121,223 reported that among dizzy ED patients with a cen-
tral etiology, 100% of them had a negative Dix-Hallpike test.
However, in clinical practice, a positive Dix-Hallpike test is used
to rule in pc-BPPV as opposed to a negative test ruling in a cen-
tral cause. The Dix-Hallpike test is considered the criterion stan-

V’67,68,224

dard diagnostic test for pc-BPP so the test's sensitivity

for pc-BPPV cannot properly be assessed (i.e., incorporation bias

renders a 100%).:>* Routine use of the Dix-Hallpike test by emer-

70,71,75,106

gency clinicians is very low, and incorrect interpretation
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of nystagmus findings is common.*é122>

that the Dix-Hallpike test is the preferred test for pc-BPPV and
not for other types of BPPV; however, some patients with hc-

It is important to note

BPPV will have horizontal nystagmus with Dix-Hallpike testing.148
Nystagmus on Dix-Hallpike testing can also be negative in pa-
tients with hc-BPPV and in patients with so-called “subjective”
BPPV (i.e., positional vestibular symptoms without nystagmus).
Experimental evidence suggests that since visual fixation can par-
tially suppress nystagmus, apparently “subjective” BPPV will be
more common if special goggles (Frenzel lenses or VOG) are not
used to block visual fixation.?2¢:2%7

Indirect evidence shows that emergency clinicians can success-
fully use the Dix-Hallpike test to diagnose pc-BPPV,?371:149:228-230
resulting in decreased imaging, hospitalization and total costs of

0 2314 and increased physi-

care, 0 excellent diagnostic accuracy,
cian satisfaction with the process of care.?®! Given the frequency of
BPPV, the minimal time required to perform the Dix-Hallpike test,
and the resultant improved efficiency of care, the writing committee
members, including the patient representatives, felt that emergency
clinician adoption of the Dix-Hallpike test was important to improve
patient-centered outcomes (Figure 7).

For this strategy to work, once again, effective training of
a large number of clinicians about when and how to perform the
Dix-Hallpike test and how to interpret the results is required. When
performed in the correct patients (t-EVS without spontaneous or
gaze-evoked nystagmus) a unilaterally positive Dix-Hallpike test,
with the characteristic triggered, transient upbeat-torsional nystag-
mus beating toward the lowermost ear is the criterion standard for

diagnosing pc-BPPV.¢7¢8

CT scan

The evidence for the diagnostic accuracy and utility of CT is mostly
related to patients with an AVS or all suspected neurovestibular dizzi-
ness, not a t-EVS population, per se. CT scans are used frequently in
ED patients eventually diagnosed as BPPV.%* Overall, the diagnostic
yield of CT for important structural causes in dizzy patients is very
low.124447155 |5 one study of patients with an unclear type of dizzi-
ness that required hospital admission to a neurology floor, none of
the 10 CT scans obtained clinically in those with typical BPPV nys-
tagmus revealed clinically important findings; in contrast, two of 34
scans obtained in those with atypical or no nystagmus had acute
brain lesions (not further described for these particular patients).**®
The most recent BPPV-specific otolaryngology guideline also recom-
mends against routine imaging in the presence of typical nystagmus
and adequate therapeutic response to repositioning treatments.®’

MRI scan

We did not find any direct evidence relating to this question in ED
populations and, as above, imaging in typical BPPV cases is not

recommended.®”*® However, there may be clinical clues in patients
with a t-EVS that suggest a central mimic of BPPV (i.e., CPPV), in
which cases MRI with gadolinium would be the preferred follow-up
test (over CT). These clues include atypical nystagmus, especially
persistent downbeating or apogeotropic-type horizontal nystagmus,
any other central nervous system findings on examination, or lack
of response to canalith repositioning maneuvers.*¢223-2% Clinicians
who are familiar with anterior canal BPPV (who have transient
downbeating nystagmus) and patients with the apogeotropic variant
of hc-BPPV (who have transient apogeotropic horizontal nystagmus)
may treat with the appropriate therapeutic maneuver, but a lack of
response would be worrisome. This underscores the importance of
a careful history and neurological examination as well as support-
ing attempting a canalith repositioning maneuver, since a successful
“therapeutic” maneuver helps to clinch the diagnosis.

Many of the causes of CPPV are not acute emergencies. A sin-
gle retrospective study ordered follow-up MRI on 500 patients with
a diagnosis of typical pc-BPPV and who were treated with canalith
repositioning maneuvers.>*® The MRIs were performed after the
index visit for the BPPV. Two canalith repositioning maneuvers were
successful in curing 98.2% (491/500) of the patients. Only three of
500 (0.6%) required an immediate referral to specialists as a result of
their (delayed) MRI. Thus, the consensus of our group of experts was
that MRI is unnecessary in patients with t-EVS with a classic BPPV
presentation and Dix-Hallpike test findings who respond to canalith
repositioning maneuver treatments.

Benefits

The Dix-Hallpike test is a simple and rapid maneuver to diagnose
pc-BPPV in patients with the t-EVS. Evidence shows that the Dix-
Hallpike test can be utilized appropriately in the ED to correctly di-
agnose BPPV.%371149.230 There js evidence from the ED to suggest
that imaging (particularly CT) is overutilized in BPPV,” despite the
fact that CT is generally unhelpful in ED dizziness. In addition to more
rapid diagnosis, the Dix-Hallpike test, when positive, avoids unnec-

10,230

essary imaging, resulting in a large cost savings, a reduction in

unnecessary radiation exposure, and a reduction in ED length of stay.

Harms and burden

There are few documented harms to performing the Dix-Hallpike
test in patients with t-EVS. Theoretically, instability of the cervical
spine or atherosclerotic disease of the vertebrobasilar system could
lead to complications when performing the Dix-Hallpike test.®”
Practically speaking, this risk is negligible. More germane would be
the risk of improperly interpreting the results of the Dix-Hallpike
test and ascribing a benign cause (i.e., pc-BPPV) to a patient with
a serious one (i.e., CPPV). The main burden is the time, effort, and
cost required for training emergency clinicians in proper use, ap-
plication, and interpretation of the Dix-Hallpike test. This is also
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(D)

FIGURE 7 Dix-Hallpike test. Shown is a right Dix-Hallpike test. With the patient sitting upright (A), the head is turned 45° to the
patient's right (B). The patient is then moved from the sitting position to the supine position with the head hanging below the top of the
examination table at an angle of approximately 20° (C). The resulting nystagmus in right pc-BPPV is upbeating and torsional, with the top

(12 o'clock) poles of the eyes beating toward the lowermost (right) ear for the torsional component (D). A left Dix-Hallpike test is performed
similarly, but with a head turn 45° to the left; the resulting nystagmus of left pc-BPPV is also mixed upbeating and torsional, but the torsional
component beats toward the left ear (Reproduced with permission of the New England Journal of Medicine ©2000.2%?

true for training in canalith repositioning maneuvers like the Epley

maneuver, since successful treatment aids in correct diagnosis.

Decision criteria and additional considerations

Decision criteria are based on substantial indirect evidence sup-

porting the role of Dix-Hallpike test in diagnosis of BPPV and the
lack of utility of imaging. Consideration needs to be given to the

fact that the existing literature on diagnosis of t-EVS and BPPV
assumes proficiency in performance and interpretation of the Dix-
Hallpike test. Our group recognizes and acknowledges that many
emergency clinicians have limited experience or are uncomfortable
diagnosing and treating different BPPV variants based on the na-
ture of nystagmus elicited by the Dix-Hallpike test or other posi-
tional tests.

Another consideration our group acknowledges is that there

may be limited access to specialty care or telemedicine with VOG,
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depending on the practice setting. Nonetheless, establishing some
follow-up care for patients with t-EVS is important. As noted previ-
ously, in some settings, a physical therapist with advanced vestibular
training may be the most qualified clinician available locally or within
a reasonable time frame, so that may be the only referral choice in
such environments.

After a lengthy debate about hc-BPPV, the writing committee
made a conscious decision to simplify our recommendations and to
restrict them to pc-BPPV (the most common type). Some committee
members felt that a recommendation for hc-BPPV should have been
included because this variant constitutes an important minority of
total BPPV patients, especially in acutely presenting patients in an
ED population,?®” because hc-BPPV patients are often more se-
verely symptomatic than patients with pc-BPPV.238

In a study of 352 consecutive ED patients with acute dizziness
(not restricted to BPPV), hc-BPPV accounted for 20% of the total
patients.® The recently completed AVERT trial (NCT02483429),
which used the most rigorous diagnostic methods in any ED-based
trial to date, found that among 43 BPPV patients, 20 had pc-BPPV,
16 had hc-BPPV, and seven had other variant forms (including mul-
ticanal BPPV).'8! we encourage clinicians to consider hc-BPPV in
patients whose histories suggest BPPV but whose Dix-Hallpike
test is either negative or shows horizontal nystagmus.}*® The
specific diagnostic maneuver for hc-BPPV is the supine roll test
and the corresponding therapeutic maneuver is the Lempert (bar-

1.7 An alternative therapeutic technique is the Gufoni

67,239

beque) rol

maneuver.

Conclusions and research needs

Direct evidence from the ED regarding the role of Dix-Hallpike test
and/or imaging in the setting of t-EVS is limited. The Dix-Hallpike
test is the criterion standard maneuver to diagnose pc-BPPV. The
available data suggest that proper use of the Dix-Hallpike test
should be disseminated more widely and that there should be a very
limited role for brain imaging in t-EVS patients. When patients have
nystagmus that is not typical for posterior or hc-BPPV or who fail to
respond to canalith repositioning maneuver treatments, MRI could
be considered, although the incidence of central causes of positional
vertigo (other than vestibular migraine) is rare. Most of these pa-
tients will have other forms of BPPV and clinicians should also con-
sider referring to a vestibular specialist or, if not available, a physical
therapist with advanced vestibular training, if the interval between
the ED visit and the follow-up visit is not too long. CT should not be
performed.

Future work should focus on education and training of ED pro-
viders on appropriate application and interpretation of Dix-Hallpike
test and treatment of BPPV. In addition, as providers become more
familiar with pc-BPPV and if subsequent data confirm recent stud-
ies suggesting that hc-BPPV is more common in an early-presenting
population than previously thought,3*61*181’182'237 learning about

other variants, especially geotropic and apogeotropic hc-BPPV, will
allow correct management of a much larger proportion of BPPV pa-
tients (and thus, of all patients with acute dizziness).

QUESTION 4: Should adult ED patients diagnosed with vestibu-
lar neuritis be treated with steroids? [EtD frameworks are presented
in Appendix S7].

Recommendation 14: In adult ED patients with a clinical
diagnosis of vestibular neuritis, we suggest shared deci-
sion making with patients to weigh risks and benefits of
short-term steroid treatment for those presenting within
3days of symptom onset (conditional recommendation,
FOR) [very low certainty of evidence].

Summary of evidence

Patients confirmed by bedside examination to have an acute uni-
lateral peripheral vestibulopathy (usually vestibular neuritis) may
benefit from acute treatment with steroids. The systematic review
found mixed results, with some direct randomized trial evidence
of efficacy on improved physiologic function but no evidence of
symptomatic benefit or improved health-related quality of life with
steroids. Given that loss of vestibular function may be well compen-
sated in the short term but create a state of less balance “reserve”
in the longer term (e.g., as the patient ages and loses the ability to
compensate for the loss), the group felt that the evidence supported
a conditional recommendation for shared decision making with pa-
tients around steroid treatments. Regardless of treatment choice,
the group supported postdischarge referral for vestibular rehabilita-
tion therapy, which is supported by systematic review evidence of

efficacy.240

Direct and indirect evidence

Two types of outcome measures were reported at various time
intervals—patient reported (vertigo symptoms and the Dizziness
Handicap Inventory score) and physiologic (laboratory testing of ca-
loric function). There was no difference in patient-reported vertigo
at 24 h (two studies, n=60, 53% vs. 87%, RR 0.39, 95% Cl1 0.04-3.57,
very low certainty of evidence).”*?? Measured at 1 month, there was
no difference in the Dizziness Handicap Inventory score with ster-
oids compared to either placebo or vestibular exercises (one study,
n=230, 20.9 vs. 15.8 points, 73.3% vs. 80.0% with persistent symp-
toms, respectively, very low certainty of evidence). Different studies
used different steroid protocols.

For laboratory outcomes, the steroid group had a higher rate
of caloric recovery at 1month (two studies, n=50, RR 2.81, 95%
Cl 1.32-6.00, low certainty of evidence), and the rate of caloric
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lateralization was decreased at 1 month post-symptom onset (two
studies, n=80, mean difference -8.33, 95% Cl -16.33 to -0.32, very
low certainty of evidence).?*!

The writing committee including our patient representatives
placed greater value on the patient-reported outcomes than on
the physiologic ones. However, the committee also considered
the hypothesis that initially well-compensated, asymptomatic re-
ductions in vestibular function might become important later in
life, if a patient had a second vestibular insult or age-related de-
creases in vestibular function.?*? This may be analogous to small,
asymptomatic decreases in left ventricular ejection fraction from
delayed treatment of a myocardial infarction. For example, a pa-
tient may not perceive a drop from 65% to 50%, but a second
cardiac event that further reduces the ejection fraction to 35%
might become symptomatic. There was no difference in serious
adverse effects (2.9% vs. 0%), although there were higher rates
of minor adverse events in the steroid group (range 5.9 to 22.9%

vs. 0%).%4

Benefits

In patients with vestibular neuritis, improvement in dizziness is an
important outcome. Because the pathophysiology of acute vestibu-
lar neuritis (inflammation of the vestibular component of the eighth
cranial nerve) is thought to be similar to that of seventh cranial nerve
in Bell's palsy, many specialists routinely prescribe corticosteroids.
Given the very low certainty of the evidence for this intervention,
we feel that clinicians should weigh the pros and cons of steroid
treatment in patients with vestibular neuritis and engage patients in
shared decision making.?*® Relative contraindications (e.g., history
of poorly controlled diabetes or bipolar disorder with mania) or a pa-
tient's concerns about steroid use should factor into this discussion.

Harms and burden

The harms of steroids are well known. Our umbrella review found
one case of gastrointestinal bleeding that required intervention and
several cases of hyperglycemia.241

Decision criteria and additional considerations

Emergency clinicians commonly use “vestibular suppressants”
(such as benzodiazepines, anticholinergics such as scopolamine,
and antihistamines such as meclizine) for patients with acute diz-
ziness. Meclizine is the most commonly administered medication
for dizziness in the United States.?* Given the lack of current high-
quality evidence addressing their use in vestibular neuritis, a for-
mal evidence-based recommendation cannot be made at this time.
However, content experts on the committee felt that for patients

with vestibular neuritis, it is reasonable to use these medications for
a very short period of time (several days) to reduce acute symptoms.
Longer use beyond several days is discouraged, in part because it
inhibits the physiological compensation®** and in part due to side
effects.?*> The American Geriatric Society recommends against
using meclizine in older individuals due to its anticholinergic side

effects.?*

Conclusions and research needs

Research needs to be done in sufficient numbers of patients with
vestibular neuritis to test the hypothesis that earlier treatment with
corticosteroids (e.g., within 2-3days of onset) shows a signal for ef-
ficacy compared to later treatment.?*’

QUESTION 5: Should ED adult patients diagnosed with BPPV be
treated with the Epley maneuver? [EtD frameworks are provided in

Appendix S8].

Recommendation 15: In adult ED patients with pc-BPPV
diagnosed by a positive Dix-Hallpike test, we recommend
the Epley canalith repositioning maneuver be performed
at the time of diagnosis (strong recommendation, FOR)

[moderate certainty of evidence]

Summary of evidence

Patients confirmed by bedside examination to have pc-BPPV may
benefit from acute treatment with the Epley maneuver. The evi-
dence supported a strong recommendation for treatment with the
Epley canalith repositioning maneuver, which is consistent with

other guidelines.”¢®

Direct and indirect evidence

There were two outcomes of interest—symptom resolution and
conversion of a positive Dix-Hallpike test to a negative Dix-
Hallpike test. For the outcome of complete symptom resolution,
there was a significant difference in favor of the treatment group
observed in each trial. We extracted the data of all RCTs that re-
ported 7-day outcomes and complete resolution of symptoms was
favorable for the intervention (four RCTs, n=251, OR 5.32, 95%
Cl 2.95-9.59, low certainty).?*4-2°? Conversion to a negative Dix-
Hallpike test was also favorable for patients who received cana-
lith repositioning maneuvers (three RCTs, n=195, OR 5.96, 95%
Cl 3.10-11.47, low certainty).?*32°! These studies were not on
ED patients. Longer time intervals were also assessed (and also
favored the intervention); however, we chose the 7-day outcome
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intentionally since over time, patients with BPPV will resolve
spontaneously, which would dilute positive short-term outcomes.
Sensitivity analysis including observational studies and outcomes
at 30days demonstrated a similar positive effect of the interven-
tion (canal repositioning maneuvers; please see Figures 2-5 in
Appendix S8).

In the two studies, all patients received an “active treatment”
(either medication or postural restriction exercises) and then
randomized half the patients to receive the Epley maneuver, and
the outcomes were reported as a composite measure of symp-
tom resolution and Dix-Hallpike test result.?°?>%>® For the pur-
poses of analysis, this has been rationalized to a dichotomous
variable of “cured” versus “persisting symptoms.” There was a
statistically significant effect of treatment in each trial at 7 days,
favoring the group that also received an Epley treatment in each
case: OR 12.35 (95% Cl 1.51-101.36)*°? and OR 41.73 (95% Cl
12.29-141.65).2%°

Both neurology and otolaryngology society guidelines on BPPV
recommend performing the Epley maneuver for pc-BPPV.%”%® The
2008 neurology practice parameter reported the number needed to
treat (NNT) from individual studies ranging from 2 to 4.%8 Most of
the data on the efficacy of the Epley maneuver comes from specialty
clinics, but one prospective, single-blind placebo-controlled trial of
22 consecutively enrolled ED patients with BPPV randomized to
have the Epley performed by emergency clinicians or a placebo ma-
neuver reported significant reduction of patient-reported symptoms
treated with the Epley (median decrease in 10-point visual analog
score of six [Epley] vs. one [placebo]).! Therefore, all of the evidence

points in the same direction.

Benefits

BPPV is the most common vestibular disorder, with a population-
level lifetime prevalence of 2.4%, 1-year prevalence of 1.6% and

254 1t is associated

a lifetime cumulative incidence of nearly 10%.
with significant reductions in quality of life,?*> but has highly ef-
fective, rapid bedside treatments. Prompt treatment of BPPV im-
proves health-related quality of life,?°¢72°® while failure to treat
BPPV doubles the recurrence rate (46% vs. 20%, p=0.002)"* and

d,259

increases the odds of falls 6.5-fol thereby increasing risk of

fractures.?6®

The benefits of treating patients with pc-BPPV with a bedside
therapeutic maneuver are large given the very small NNT. The pri-
mary benefits are decreased patient symptoms with potential sub-
sequent fall and injury reduction.?°>%%? In addition, earlier treatment
with an Epley maneuver in the ED may be more effective than later
treatment that would result from referral,”® and reduce the fre-
quency of recurrences,’* further supporting performing the Epley
maneuver in the ED at the time of diagnosis. Diagnosing and treating
this common condition should result in fewer consults, less imaging,
and shorter ED lengths of stay. Patients with persistent pc-BPPV,

whose Dix-Hallpike test is still positive after a correctly performed
Epley maneuver, can have the procedure repeated.**®2%% If the
symptoms persist after repeated properly performed canalith re-
positioning maneuvers, clinicians should question the diagnosis and

consider hc-BPPV or central causes.

Harms and burden

Other than transient patient discomfort and occasional vomiting
during the Epley maneuver (which, when effectively performed, will
reproduce the patient's symptoms), there are no harms of perform-
ing the Epley maneuver. Both discomfort and vomiting can be miti-
gated with adequate patient coaching and prophylactic antiemetics,
although the latter do not need to be used routinely. The only “bur-
den” is the necessary training for emergency clinicians to learn how

to do the procedure.

Decision criteria and additional considerations

Emergency clinicians commonly use “vestibular suppressants”
(such as benzodiazepines, anticholinergics such as scopolamine,
and antihistamines such as meclizine) for patients with acute diz-
ziness. Given the lack of current high-quality evidence addressing
use of suppressants in BPPV, a formal evidence-based recommen-
dation cannot be made at this time. Meclizine is the most com-
monly administered medication for dizziness in the United States,
even for BPPV, which should generally be treated instead by using
highly effective canalith repositioning maneuvers (e.g., Epley
maneuver).?*

However, with regard to using vestibular suppressants in
patients with BPPV, we agree with both the 2008 American
Academy of Neurology and the 2017 American Academy of
Otolaryngology-Head and Neck Surgery guidelines that discour-
age the use of these medications.®”® In select patients who have
residual mild symptoms after a successfully administered Epley (or
other canalith repositioning) maneuver, as evidenced by conver-
sion of the Dix-Hallpike test from positive to negative, a few days
of vestibular suppressants may help reduce symptoms but should
not be used for longer periods of time. Earlier treatment with an

t76

Epley maneuver is more effective than later treatment’® and can

reduce the incidence of falls.?>?2¢122 A systematic review on
this subject recommends against using vestibular suppressants.?®*
If one were to use a vestibular suppressant, a recent systematic
review found that single-dose antihistamines were more effective
than single-dose benzodiazepines at reducing vertigo at 2 h after
administration.?®®> However, we do not recommend use of these
medications as the primary treatment for patients with BPPV. As
discussed, we encourage clinicians to consider hc-BPPV in patients
whose histories suggest BPPV but whose Dix-Hallpike test either
is negative or shows horizontal nystagmus; if properly trained and
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comfortable with the diagnosis, clinicians should treat hc-BPPV in
the ED.'*®

Conclusions and research needs

Focused training is key for treating pc-BPPV with an Epley maneu-
ver. Although the precise duration and components of that training
remain to be fully determined, the ability to watch one of many eas-
ily accessible web-based video examples prior to performing the
procedure should mitigate the lack of familiarity with this proce-
dure and minimize the time required for training. Approaching this
procedure with the same deliberate practice as other high-yield
procedures in emergency medicine will improve patient outcomes
and health.

GENERAL ISSUES NECESSARY FOR
CORRECT INTERPRETATION AND
IMPLEMENTATION OF RECOMMENDATIONS

Limitations

The largest limitation is that the majority of the studies that we
found included either ED patients with unspecified acute dizziness
(i.e., without specifying vestibular syndromes) or a cohort of pa-
tients with AVS. Very few studies evaluated patients with spontane-
ous or t-EVS, and physical examination maneuvers were not always
performed by emergency clinicians. However, because the diagnos-
tic maneuvers we analyzed are heavily rooted in basic neurophysi-
ology, there is no biologically plausible reason that they would not
work if performed in an ED population by trained emergency clini-
cians. The crucial caveat is that emergency clinicians must learn to
perform the maneuvers and interpret results effectively and, cur-
rently, no validated training program exists. Creation of such a pro-
gram with validated content, methods, and duration that result in

proficiency should be a priority for emergency medicine.?¢¢

Assumed values and preferences

Our three patient representatives played an active role in this do-
main, but there are no systematic data about patient preferences
on alarge scale. When discussing issues related to communication
in the ED, although patients initially expressed a sense of relief
upon hearing that a CT scan was normal, once they understood
the lack of utility of a CT in the vast majority of acutely dizzy
patients, they placed less value on having a “negative test” that,
in reality, added little to their care and may have actually con-
ferred some harm from radiation®? and false reassurance. Our
patient representatives are active with patient advocacy and

educational organizations and related that many patients with re-
current episode of dizziness avoid the ED because of prior nega-
tive experiences.

These discussions highlight two points. First, the patient repre-
sentatives felt that they had received care that was not as nuanced
as it should be—both with regard to diagnosis (e.g., indiscriminate
use of CT) and to treatment (e.g., indiscriminate use of meclizine).
The second relates to doctor-patient communication. The patient
representatives placed high value on clear communication in terms
of both the diagnosis and uncertainty. They also saw value in receiv-
ing discharge instructions that at least opened the door to options
beyond, “see your PCP” (see sample discharge instruction sheet in
the online appendix).

Similarly, the physicians on the writing committee placed great
value on making a specific diagnosis, especially in confidently di-
agnosing or excluding acute stroke. Again, this underscores the
critical importance of developing a mechanism by which emer-
gency clinicians in routine practice can become trained and/or cer-
tified in physical examination elements with which most are not
currently familiar or not comfortable. This training coupled with
better knowledge about limitations of imaging in these patients
can lead to more nuanced and informative shared decision-making

conversations.

Implementation considerations

Guidelines can inform management decisions for many patients.
However, in real-world practice, mitigating factors or nuanced,
variable presentations often result in logical reasons to deviate
from a recommendation and employ alternative strategies. These
may be due to biological diversity (e.g., a patient with isolated dizzi-
ness but with a severe acute-onset headache), situational realities
(e.g., arural ED without emergency clinicians trained in some of the
bedside maneuvers, no MRI or consultant availability), or patient-
specific factors (e.g., difficulty in obtaining a detailed history or
contraindications to MRI). In Box 4, we have listed some of these
factors that may affect the implementation of these guidelines in
specific situations.

Planning for updating these guidelines

These guidelines are current as of the literature review done in
December 2021. As new evidence accumulates, this guideline may
need to be revised. Adoption of these guidelines should be tailored
to local policies and practices and availability of specialists and tel-
emedicine and video-oculography, which may differ in different
locations. As with any guideline, clinician judgment and the imple-
mentation considerations above need to be factored into the man-
agement of any individual patient.
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Box 4. Implementation considerations

Situation

Implementation consideration

Question 1: Diagnosis of patients with the AVS

Unavailability of a clinician trained in the HINTS examination

For emergency clinicians who are not adequately trained in performance and interpretation of HINTS, either consultation
with an appropriately trained specialist should be obtained to perform HINTS testing or neuroimaging by MRI should be

used to aid in differentiating stroke from non-stroke cases, assuming the availability of consultants and/or MRI.

Potential solutions: Training emergency clinicians is the main fix to this problem but is a long-term one. Some clinicians may
develop expertise in portions of the HINTS examination, especially nystagmus evaluation, which, by themselves (if a central
pattern) or in combination with vascular risk factor profile or gait instability, can be useful without performing all three HINTS
components. In some environments including some EDs, physical therapists with advanced vestibular training may be more
available or more rapidly available than a physician. Use of VOG may also help facilitate access to specialists remotely.

For emergency clinicians who are not adequately trained in performance and interpretation of HINTS and who also lack

routine access to MRI neuroimaging, CT (with or without CTA) is insufficient to “rule out” ischemic stroke.

Potential solutions: Several options exist to help maximize patient safety including hospital admission for observation,
transfer to a facility that has MRI, empirically initiating aspirin or other appropriate prophylaxis if there is a high suspicion

for stroke, or arranging an urgent outpatient MRI.

Optimal timing of MRI

The sensitivity of MRI for stroke causing an AVS evolves with elapsed time. Overall sensitivity is approximately 80%-90%

in the first 48 h (using a criterion standard of delayed MRI>72h from symptom onset).
Potential solutions: In patients with a central or equivocal HINTS examination or when a clinician trained in HINTS is
unavailable, this relationship between time and sensitivity should be factored into the decision about when to perform

MRI and how to interpret an early-performed MRI.

Possible candidate for thrombolysis, reperfusion, or other time-sensitive interventions

In adult ED patients with AVS who are potential candidates for reperfusion therapies (or other treatments that must be applied
rapidly such as ventriculostomy for hydrocephalus or decompressive suboccipital craniectomy for brain stem compression
or impending herniation), which may require definitive exclusion of intracranial hemorrhage prior to initiation, CT is generally
much faster than MRl in most EDs and is preferable if MRl instead would delay acute treatments for ischemic stroke.

Potential solutions: Consider the possibility of an acute stroke. These patients will usually have other clinical findings.
Using thrombolysis for a patient with a very low NIH stroke score is a judgment call, but if it is a possible action, obtaining
a CT first will facilitate the intervention. If reperfusion therapy is indicated, CT/CTA or CT/CTP should also be obtained
to optimize acute stroke interventions. Consider activating local stroke guidelines.

Symptoms or signs strongly suggestive of ICH

In adult ED patients with AVS and neurological symptoms or signs strongly suggesting the possibility of intracranial
hemorrhage (e.g., severe headache, lethargy/confusion/mental status abnormality, hemiparesis, inability to maintain up-
right posture sitting or standing), and especially those patients who may require urgent neurosurgical intervention (e.g.,
ventriculostomy, posterior fossa decompression, or anticoagulation reversal), waiting for an MRI will delay treatments.

Potential solutions: If other symptoms or signs suggest the possibility of an ICH, obtaining a CT first may facilitate treat-
ment. Almost all ICH patients presenting with dizziness will have other clinical findings beyond isolated dizziness.

Absolute contraindication to MRI

In adult ED patients with AVS and central signs (including central HINTS examination findings) who have absolute con-
traindications to MRI (e.g., non-MRI-safe metallic implants), CT/CTA plus CT/CTP should be performed. (Note: CT/CTA
should be performed first to be able to complete both tests without a second contrast dye load.)

Potential solutions: Some patients can be pretreated to prevent or minimize an anaphylactoid reaction to contrast but
this will delay the MRI. Some patients with pacemakers can undergo MRI after cardiology consultation. If the MRI abso-
lutely cannot be done, manage the patient understanding the intrinsic limitations of CT-based tests.
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Box 4. Continued

Situation

Implementation consideration

Relative contraindication to MRI

In adult ED patients with AVS and central signs (including central HINTS examination findings) who have relative con-

traindications to MRI (e.g., severe claustrophobia, unstable cardiac/medical status), MRI may or may not be possible.

Potential solutions: Most relative contraindications can be mitigated by medications (severe anxiety or claustrophobia) or
intubation (for altered mental status). (Note: If CT-based testing is done in place of MRI, the CT/CTA should be performed

first to be able to complete both tests without a second contrast dye load.)

Unavailability of MRI at your facility

In some EDs, MRI may not be available or not available in a timely fashion.

Potential solutions: Patients in whom the decision to perform the MRI is because of specific findings, such as a central-
pattern HINTS, can be admitted and have the MRI done later, as an inpatient. In situations where the MRI result is going
to determine hospital admission versus not, then these patients may need to be transferred to a hospital with MRI
capability.

Question 2: Diagnosis of patients with the s-EVS

Probable vestibular migraine diagnosis

In adult ED patients with s-EVS whose presentation suggests a vestibular migraine or Meniére diagnosis referral both to
the primary care physician and to a neurologist, otolaryngologist, or vestibular specialist should be considered if available.

Potential solutions: None required; be aware that vestibular migraine is a very common condition.

Possible TIA diagnosis

In adult ED patients with s-EVS, no specific decision rules currently exist to guide who should receive advanced neuro-

imaging; however, the Canadian TIA score may help clinicians estimate short-term risk.

Potential solutions: None required; however, understand that risk stratification tools have intrinsic limitations and the
Canadian rule in particular subtracts points for a history of vertigo. In older patients, consider vascular risk factors, and
in younger patients, consider the possibility of a vertebral artery dissection. In all patients, consider BPPV and vestibular

migraine as potential TIA mimics.

Question 3: Diagnosis of patients with the t-EVS
When to consider hc-BPPV

pc-BPPV is the most common type. In adult ED patients who present with a suggestive history of BPPV but have a
negative Dix-Hallpike test (or one that elicits horizontal nystagmus), consider testing for hc-BPPV with a supine roll
test. Newer data suggest that hc-BPPV is more common in ED populations than has been reported in outpatient referral
clinics.

Potential solutions: Educational programs for emergency clinicians will ideally result in proficiency in diagnosis and treat-
ment of hc-BPPV as well as pc-BPPV. Note that the direction of nystagmus determines both the affected canal and the
appropriate canalith repositioning maneuver treatment, even if the nystagmus was elicited by the “wrong” positional
testing maneuver (e.g., if Dix-Hallpike test elicits horizontal nystagmus, it is not pc-BPPV and it is likely hc-BPPV; likewise,
if the supine roll test elicits upbeat-torsional nystagmus it is not hc-BPPV and it is likely pc-BPPV).

When to consider CPPV

In adult ED patients with t-EVS who have additional neurological symptoms or signs (e.g., acute headache, visual distur-
bance, unilateral hearing loss, diplopia, new inability to walk independently), that are not seen in typical BPPV, consider
CPPV.

Potential solutions: CPPV is very uncommon in an all-comer ED population but can be suspected based on additional
neurologic symptoms or atypical nystagmus patterns for BPPV (see text). In those with nystagmus that is atypical for
BPPV, consider MRI to diagnose central causes. Clinicians familiar with BPPV variants (including apogeotropic hc-BPPV
or anterior canal BPPV) may elect to try bedside maneuvers to treat those variants or refer to a specialist without per-

forming MRI.
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Box 4. Continued

Situation

Implementation consideration

Question 4: Steroid treatment for patients with vestibular neuritis

Clinical diagnosis of vestibular neuritis and timing of initiation of steroid treatment

In adult ED patients diagnosed with vestibular neuritis, data suggest that earlier initiation of steroids is more effective
than later treatment and should ideally be applied within 72 h of symptom onset.

Potential solutions: In patients diagnosed with vestibular neuritis, If you have decided with the patients that steroids are to be
given, start them in the ED or on the same day as the ED visit. Shared decision making with the patient and a discussion with
a specialist about starting steroids in the ED should be considered rather than referring and delaying a treatment decision.

Question 5: Treatment of patients clinically diagnosed with BPPV

“Wrong” nystagmus

Presentation suggests BPPV but the Dix-Hallpike test does not show the expected nystagmus (upbeat-torsional).

Potential solutions: In this situation, first consider performing the supine roll test for hc-BPPV. If brisk geotropic horizon-
tal nystagmus is found, consider treating the patient for hc-BPPV with a canalith repositioning maneuver (e.g., Lempert
[barbecue] roll or Gufoni maneuver). If no nystagmus is found but the patient is symptomatic on one side only (“subjec-
tive” BPPV), block fixation if you can (e.g., Frenzel lenses). If not, consider attempting the canalith repositioning maneuver
for the symptomatic side even without the confirmatory nystagmus (e.g., if right-sided Dix-Hallpike test provokes typical
symptoms but left Dix-Hallpike test left does not, treat with right Epley as if the Dix-Hallpike test had shown the nystag-

mus [which may be less apparent if you do not have special lenses to block visual fixation]).

Epley does not work

Epley or other canalith repositioning maneuver does not result in resolution of symptoms.

Potential solutions: Most commonly this is because the diagnosis is incorrect (either the wrong canal is being treated or it is

not BPPV). In this situation, consider performing a supine roll test and, if positive, treating the patient for hc-BPPV with either

a Lempert (barbecue) roll or Gufoni maneuver. If the diagnosis of pc-BPPV is correct, the most common cause for a treatment

failure is suboptimal technique in performing the Epley. The most common mistake is not hanging the head far enough over

the edge of the bed during the rotation. Also, treating more than once with good technique increases the chances of treat-

ment success. Most specialists will repeat the maneuver until the patient is asymptomatic during the Dix-Hallpike test and

then finish with one final Epley; it is not uncommon for specialists to treat two to four times with the Epley. If the patient re-

mains symptomatic despite multiple properly performed canalith repositioning maneuvers, consider obtaining MRI to exclude

a structural cause. Those with a typical presentation and findings of pc-BPPV can be referred to a vestibular specialist or, if

that is not available, a physical therapist with advanced vestibular training, without an MRI being ordered.
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GRACE-3: ACUTE DIZZINESS AND VERTIGO IN THE ED
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