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A Novel Approach to Acute Dizziness in the Emergency Department: A
Prospective Validation Study of the 'ATTEST' Algorithm
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Background: The objective is to assess the diagnostic performance of the ATTEST bedside algorithm in adults presenting to the emergency
department with acute dizziness and to describe the bedside patterns associated with central lesions on diffusion-weighted magnetic resonance
imaging. Material and Methods: This prospective validation study analyzed thirty-four adults evaluated for acute dizziness. The index test
was the ATTEST bedside classification, organized into acute vestibular syndrome, triggered episodic vestibular syndrome, and spontaneous
episodic vestibular syndrome, based on symptom timing, triggers, oculomotor findings, and focal neurologic signs. Magnetic resonance imaging
with diffusion-weighted imaging served as the reference standard for acute central lesions. Results: Eleven of thirty-four patients (32.4%) had
acute central lesions. The ATTEST algorithm identified 9 of these cases and missed 2, while 1 false-positive classification occurred among 23
MRI-negative cases. Sensitivity was 81.82%, specificity 95.65%, positive predictive value 90.00%, negative predictive value 91.67%, and
overall accuracy 91.18%. Acute vestibular syndrome, gait ataxia, skew deviation, and focal central nervous system findings were more frequent
in patients with MRI-positive lesions. Conclusion: ATTEST showed high specificity and good overall accuracy for distinguishing central from
non-central causes of acute dizziness. Its strongest performance appeared in continuous vestibular presentations with central oculomotor or
neurologic signs, but small posterior circulation infarcts remained a potential source of false-negative bedside classification.
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INTRODUCTION

Acute dizziness is common in emergency practice, yet
separating benign vestibular disease from posterior
circulation stroke remains difficult.-2 Symptom quality

applied to symptom timing, triggers, oculomotor findings, and
focused neurologic examination.
Recorded bedside information allowed classification into acute

alone is unreliable, and early magnetic resonance imaging
may miss posterior fossa ischemia.l*®l Current bedside
reasoning therefore emphasizes timing, triggers, eye
movement  findings, and focused neurologic
examination.*>7 This approach is especially relevant in
busy emergency settings, where rapid triage decisions often
need to be made before advanced imaging findings are fully
informative. The present study evaluated the ATTEST
algorithm against diffusion-weighted magnetic resonance
imaging and explored the bedside patterns most closely
associated with central lesions.[8-29

MATERIALS AND METHODS

This prospective validation study was conducted from June
2023 to May 2024 at SDM College of Medical Sciences and
Hospital, Dharwad, Karnataka, after obtaining Ethical
clearance. The study included thirty-four adults evaluated in
the emergency department for acute dizziness. The clinical
pathway under study was the ATTEST bedside algorithm,

vestibular syndrome, triggered episodic vestibular syndrome,
and spontaneous episodic vestibular syndrome. ATTEST-
positive decisions were defined as bedside patterns favoring a
central cause, whereas ATTEST-negative decisions favored a
non-central cause.

The reference standard was magnetic resonance imaging with
diffusion-weighted imaging. Acute infarction on diffusion-
weighted imaging was treated as MRI-positive central disease;
normal imaging, no acute changes, and old lacunar infarcts were
grouped as MRI-negative.
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Abbreviations: AVS, acute vestibular syndrome. BPPV, benign paroxysmal positional vertigo; s-EVS, spontaneous episodic vestibular syndrome; EVS
triggered episodic vestibular syndrome; TIA, transient ischemic aftack.

Chart 1: Clinical pathway for the ATTEST approach to
emergency department patients with acute dizziness.[*!

REsuLTs

Thirty-four patients were analyzed. Eleven patients (32.4%) had
acute magnetic resonance imaging-positive central lesions,
whereas twenty-three (67.6%) had no acute lesion on diffusion-
weighted imaging. Patients with MRI-positive lesions were older
on average, more often male, and far more likely to present with
acute vestibular syndrome than triggered episodic vestibular
syndrome [Table 1].

This separation was clinically meaningful rather than merely
descriptive. Acute vestibular syndrome accounted for 10 of the
11 MRI-positive cases and 8 of the 23 MRI-negative cases,
whereas triggered episodic vestibular syndrome predominated in
the MRI-negative group. Spontaneous episodic vestibular
syndrome appeared only once and was MRI-negative.

Table 1: Demographic and syndrome profile by magnetic resonance imaging outcome

Variable MRI-negative (n = 23) MRI-positive (n =11) P value
Age, years 52.0+15.6 60.3+9.8 0.072
Male sex 12 (52.2) 10 (90.9) 0.053
Acute vestibular syndrome 8 (34.8) 10 (90.9) 0.003
Triggered episodic vestibular syndrome 14 (60.9) 1(9.1) 0.008
Spontaneous episodic vestibular syndrome 1(4.3) 0 1.000
Continuous symptom pattern 9 (39.1) 10 (90.9) 0.008
No positional trigger 9(39.1) 10 (90.9) 0.008

Data are mean * standard deviation or n (%). MRI
indicates magnetic resonance imaging; DWI, diffusion-
weighted imaging; AVS, acute vestibular syndrome; t-
EVS, triggered episodic vestibular syndrome; s-EVS,
spontaneous episodic vestibular syndrome.
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Figure 1: Overall syndrome distribution in the cohort

Donut chart showing the frequency of the recorded dizziness
syndromes.

Box plot with individual ages overlaid, comparing MRI-
negative and MRI-positive groups. Bedside findings
followed a similarly directional pattern. Skew deviation was
more frequent in the MRI-positive group, and central-type
nystagmus also tended to cluster with acute lesions.

However, that association was less precise in this small
sample. Gait ataxia and any focal central nervous system
finding showed the clearest bedside separation, appearing in
eight versus four and nine versus five patients, respectively
[Table 2]
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Figure 2: Age distribution by magnetic resonance imaging
outcome.

Table 2: Bedside examination profile by magnetic resonance imaging outcome

Variable MRI-negative (n = 23) MRI-positive (n = 11) P value
Skew deviation present 3(13.0) 4 (36.4) 0.178
Central-type nystagmus* 8 (34.8) 6 (54.5) 0.458
Gait ataxia 4 (17.4) 8 (72.7) 0.005
Any focal CNS findingt 5(21.7) 9 (81.8) 0.002

* Central-type nystagmus includes gaze-evoked, direction-changing, or vertical nystagmus. fFocal CNS finding includes any non-
normal motor, sensory, cranial nerve, gait, or limb coordination finding. MRI: magnetic resonance imaging; CNS: central nervous

system.
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Figure 3. Nystagmus pattern stratified by magnetic resonance
imaging outcome

Stacked bars show the distribution of recorded nystagmus
patterns across MRI-negative and MRI-positive groups.

Horizontal bars summarize the anatomic sites of acute MRI-
positive lesions. In magnetic resonance imaging with
diffusion-weighted imaging, the ATTEST algorithm yielded
9 true positives, 22 true negatives, 1 false positive, and 2 false
negatives. Sensitivity was 81.82% (95% confidence interval,
48.2% to 97.7%), specificity 95.65% (78.1% to 99.9%),

positive predictive value 90.00% (55.5% to 99.7%), negative
predictive value 91.67% (73.0% to 99.0%), and overall
accuracy 91.18% (76.3% to 98.1%) [Table 3].

ATTEST indicates the study bedside algorithm; MRI,
magnetic resonance imaging; DWI, diffusion-weighted
imaging; PPV, positive predictive value; NPV, negative
predictive value.
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Figure 4: Anatomic distribution of acute magnetic resonance
imaging-positive central lesions.

Table 3: Diagnostic contingency table and performance of the ATTEST algorithm against magnetic resonance imaging with diffusion-

weighted imaging

MRI-positive

MRI-negative

Total

ATTEST positive

9

1

10

ATTEST negative

2

22

24

Total

11

23

34

95% confidence interval

Index Estimate (%)

Sensitivity 81.82

48.21097.7

Specificity 95.65

78.11099.9

Positive predictive value 90.00

55.5 10 99.7

Negative predictive value 91.67

73.0t099.0

Accuracy 91.18

76.31098.1

Table 4: Count data used for figure construction

A. Overall syndrome distribution

Syndrome

Count

Acute vestibular syndrome

18

Triggered episodic vestibular syndrome

15

Spontaneous episodic vestibular syndrome

B. Nystagmus distribution by imaging outcome
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C. Lesion site distribution among magnetic resonance imaging-positive cases
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DiscussioN

This cohort suggests that the ATTEST pathway can function
as a practical bedside screen when acute dizziness is being
sorted in the emergency department. Its strongest feature here
was specificity, with only one false-positive result, while
overall accuracy remained above ninety percent. That pattern
matters clinically because indiscriminate overcalling of
central disease may amplify imaging and admission burden,
whereas undercalling stroke carries greater harm. 6%

The sensitivity observed in this cohort, 81.82%, was lower
than the near-perfect sensitivity reported in expert-performed
HINTS work and lower than the high sensitivity reported in
the original STANDING validation study.®" That gap is not
unexpected. Bedside neuro-otologic pathways are strongly
influenced by syndrome selection, examiner training, and
lesion anatomy. Meta-analytic work has shown that
diagnostic performance varies meaningfully with clinician
background and posterior fossa lesion location. <]

The pattern within this cohort is also instructive. Central
lesions clustered most strongly with acute vestibular
syndrome, continuous symptoms, absence of a positional
trigger, gait ataxia, and focal central nervous system findings.
Those signals are consistent with modern timing-trigger
frameworks and emergency dizziness reviews that
emphasize syndrome-based reasoning rather than reliance on
symptom quality alone.[*12-14]

The two false-negative cases deserve special attention. One
involved medullary infarction, and the other a small
cerebellar infarct. Both are plausible miss patterns in real
emergency care because posterior circulation strokes may
present with incomplete or evolving bedside signs, especially
early after symptom onset. Contemporary guidance therefore
supports trained bedside testing, but does not regard any
single bedside pathway as a substitute for magnetic
resonance imaging when the clinical picture remains
concerning.[®1315]

The single false-positive case should not be dismissed as a
simple algorithm failure. A central-appearing oculomotor
pattern with normal magnetic resonance imaging may reflect
genuine over-triage, incomplete bedside documentation, or
early diffusion-weighted imaging insensitivity in selected
posterior circulation strokes.[8131% A modest false-positive
rate may be acceptable if it helps keep the miss rate lower
and channels imaging toward patients with stronger bedside
concern.

There is also a systems implication. Neuroimaging for
dizziness is common, but its diagnostic yield is uneven across
care settings.[1%1% A pathway such as ATTEST is most useful
when it improves bedside discrimination without promoting
false reassurance. The most defensible reading of this study
is therefore pragmatic: ATTEST appears promising as a
front-line decision aid, but not as a stand-alone rule-out test.
This study has clear limitations. The sample was small,
confidence intervals were wide, and external validation was
not available. Inter-rater reliability, blinded adjudication,
follow-up outcomes, and treatment timelines were not
examined. Study period, institutional identifiers, and ethics
approval details should be added before submission. Even so,

the internal pattern of findings was coherent enough to support
cautious interpretation as a preliminary prospective validation
report.

CONCLUSION

In adults presenting to the emergency department with acute
dizziness, the ATTEST algorithm demonstrated 81.82%
sensitivity, 95.65% specificity, and 91.18% overall diagnostic
accuracy for identifying central lesions on diffusion-weighted
magnetic resonance imaging.

The pathway performed best in patients with acute vestibular
syndrome, continuous symptoms without a positional trigger,
gait ataxia, and focal neurologic findings. It may help prioritize
imaging in resource-limited settings, but bedside assessment
should remain integrated with clinical judgment when a posterior
circulation stroke is still suspected.
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