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Abstract

Background: Dizziness is afrequent presenting complaint in the emergency department (ED),
prompting extensive diagnostic evaluation. Non-contrast brain computed tomography (CT) is
often utilized to rule out serious central pathologies, but its diagnostic yield is debated, leading to
concerns about overuse. This study aimed to identify clinical predictors associated with
abnormal brain CT findings in patients with acute dizziness to help refine imaging selection
criteria

Methods: We conducted a retrospective analysis of 291 consecutive adult patients who
presented with new-onset dizziness and underwent a non-contrast brain CT scan at Namazi
Hospital, atertiary referral center, between January 2019 and 2021. Patient data, including
demographics, comorbidities, clinical symptoms, and hospital outcomes, were extracted from
medical records. Statistical analyses were performed to determine associations between clinical
variables and CT findings, with odds ratios (OR) and 95% confidence intervals (ClI) calculated.
Results: The diagnostic yield of brain CT was low, with a significant majority of scans (72.2%,
n=210) revealing no acute pathology. Key clinical factors predicting abnormal CT findings
included a history of diabetes mellitus, the presence of ataxic gait, and headache. Conversely,
nausea and vomiting were significant predictors of normal findings, being associated with lower
odds of central pathology.

Conclusion: The diagnostic yield of routine brain CT in patients with acute dizzinessis low.
However, specific clinical indicators can effectively stratify risk. The presence of focal
neurological signs like ataxia, headache, and certain comorbidities such as diabetes should

heighten suspicion for central pathology and support the use of neuroimaging. In contrast,
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isolated vestibular symptoms like nausea and vomiting are associated with alower probability of

abnormal findings. These results could inform the development of clinical decision rulesto

optimize CT utilization, thereby reducing unnecessary radiation exposure and healthcare costs.

Keywords. Dizziness; Vertigo; Brain CT; Non-contrast computed tomography; Emergency

department; Diagnostic yield; Clinical predictors; Ataxic gait; Acute vestibular syndrome;

Neuroimaging

Key Points

A large proportion of dizzy patients undergoing non-contrast head CT in the emergency
department have no acute radiological abnormalities, underscoring the low overall
diagnostic yield of routine CT in this setting.

In our cohort, diabetes mellitus, ataxic gait, and headache were independently associated
with abnormal CT findings, suggesting that these clinical features may help identify
patients at higher risk for central pathology.

Nausea and vomiting were more commonly observed in patients with normal CT scans,
consistent with their frequent association with peripheral vestibular syndromes rather
than central causes.

Incorporating simple bedside findings, such as gait assessment and the presence or
absence of headache into imaging decisions may help reduce low-yield CT utilization
while maintaining attention to high-risk presentations.

Prospective, multicenter validation of clinically anchored imaging decision rulesis

needed before these findings can be trandated into definitive practice recommendations.
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Background

Dizziness is a non-specific term encompassing various sensations of disturbed spatial orientation,
including vertigo, unsteadiness, and lightheadedness (Barény Society, ICVD) (1). Vertigois
specifically defined as the sensation of self-motion when no self-motion isoccurring, or an
exaggerated sense of motion during normal head movement (2).

Dizziness arises from causes ranging from benign vestibular neuritisto life-threatening stroke or
arrhythmia (3). Approximately 15% to 20% of adults experience dizziness, including vertigo,
each year, according to large population-based studies. It affects roughly two to three times as
many women as men, and its prevalence increases with age (4).

A review of emergency department visits in the United States between 1995 and 2004 found that
vertigo and dizziness together accounted for only 2-5% of all presentations (5).

Compared to patients with other primary complaints, these patients have higher rates of resource
use and length of stay in the emergency department (5, 6).

The primary etiological diagnosis of vertigo and dizziness relies on a classification scheme that
considers both the nature of the disease and its anatomical origin. However, accurately localizing
and diagnosing vestibular disorders including peripheral, central, psychiatric, and functional
etiologies can be difficult in some patients (7, 8).

Most acutely dizzy patients in the emergency department (ED) present in one of three patterns
according to atiming and triggers paradigm: acute vestibular syndrome (AVS), spontaneous
episodic vestibular syndrome (s-EV'S), and triggered episodic vestibular syndrome (t-EV S).
These categories inform the differential diagnosis, diagnostic testing, and interpretation of many

of these tests (9).
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91  Themost frequent cause of dizzinessis a peripheral etiology. Issues with the inner ear or the
92  vestibular nerve, which links theinner ear and brain, can result in peripheral vertigo (10). The
93  most frequent peripheral causes of dizziness are vestibular neuritis, Méniere's disease, and
94  benign paroxysmal positional vertigo (3).
95  Given non-contrast CT’ s extremely low sensitivity for acute ischemic stroke and the
96  correspondingly low pretest probability of stroke among unselected patients with acute dizziness,
97  routine head CT provides limited diagnostic value in this population (11, 12). Even though
98 intracerebral hemorrhage (ICH) is much more sensitive to CT scans, ICH is arare cause of
99 isolated dizziness in patients (13).
100  CT might make senseif the dizziness is not isolated or is accompanied by a severe headache. In
101 that Situation, apositive CT scan is helpful, but a negative one shouldn't be comforting (9).
102 Only 3-6% of ED patients with acute dizziness had major central causes, primarily ischemic
103  stroke, according to studies (14). The percentage of ED patients who are discharged with a
104  periphera vestibular diagnosis and later readmitted with an acute stroke is extremely low,
105  ranging from 0.14 percent to 0.5 percent, due to the fact that peripheral causes of acute dizziness
106  inthe ED are far more common than central ones, and many patients whose cause is a stroke are
107  correctly diagnosed (15, 16).
108  Inthe emergency department, CT is used much more often than MRI to try to diagnose or rule
109  out stroke, but the results are rarely useful. Emergency clinicians have a significant knowledge
110 gapinthisarea (17, 18). Also overuse and almost routine CT scansin the emergency department
111 can have anumber of negative consegquences for patients and hospitals, such as needless

112 radiation exposure and lengthening hospital stays (19).
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113  We conducted this retrospective study based on the hypothesis that certain clinical features,

114  particularly focal neurological deficits and specific comorbidities, would be significant

115  predictors of abnormal CT findings in patients with new-onset dizziness. The primary aim was to
116  identify these predictors and explore the feasibility of developing asimple decision rule to

117  optimize the use of neuroimaging in the emergency department.

118  Methods

119  Study Design and Setting

120  We conducted a retrospective, cross-sectional analysis of patient records at Namazi Hospital, a
121 tertiary referral center in Shiraz, Iran. The study included patients who presented to the

122 Neurology Department between January 2019 and December 2021. Ethical approval was

123 obtained from the Shiraz University of Medical Sciences Ethics Committee

124 (IR.SUMSMED.REC.1401.467), and the study was conducted in accordance with the principles
125  of the Helsinki Declaration.

126  Study Population

127  Thetarget population consisted of consecutive adult patients (>18 years old) who presented with
128  new-onset dizziness and underwent a non-contrast brain CT scan as part of their initial

129  evauation. Patients were excluded if they had: (1) incomplete or missing medical records; (2) a
130  known, active pre-existing intracranial pathology directly explaining the symptoms; (3) recent
131  head trauma (<6 months); or (4) dizziness definitively attributed to non-neurological or isolated
132  peripheral causes at theinitial emergency presentation (e.g., orthostatic hypotension, a confirmed
133 peripheral vestibular condition such as BPPV, or metabolic disruption) that obviated the need for

134  neuroimaging.
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135  However, it isimportant to clarify that patients presenting with acute dizziness who had a past
136  medical history of central nervous system pathologies (e.g., a prior resolved stroke or a

137  previously treated brain tumor) were included. The rationale for their inclusion isthat such a
138  medical history places these patients at a significantly higher baseline risk for acute central

139  neuro-otologic events, thereby justifying the clinical decision to perform abrain CT scan.

140  Variablesand Data Collection

141  Datawere extracted from archived medical records using a standardized case report form [see
142  Additional file 1]. The collected variables included:

143  Demographics: Age and sex, Clinical Data: Comorbidities (e.g., diabetes mellitus, hypertension,
144  valvular heart disease), current medications, and presenting symptoms (e.g., headache, nausea,
145  vomiting, ataxic gait), Radiological Findings: Brain CT results were categorized as either normal
146  (no acute pathology) or abnormal (e.g., infarction, intracranial hemorrhage, neoplasm), Hospital
147  Outcome: Final disposition was recorded as discharged, admitted, or died.

148  CT Imaging Protocol

149  All non-contrast brain CT scans were performed on a 128-dlice GE Revolution scanner using a
150  standardized protocol (120kVp; 250mAs; dlice thickness <5mm for posterior fossa evaluation).
151  To ensure objectivity, scans were independently reviewed by two radiology residents who were
152  blinded to the clinical data. Discrepancies were adjudicated by a board-certified neuroradiologist
153  with seven years of experience.

154  Statistical Analysis

155  All statistical analyses were performed using SPSS version 25, to account for multiple

156  comparisonsin our analyses, we applied the False Discovery Rate (FDR) control method.

157  Consequently, adjusted p-values, reported as g-values, were calculated. Statistical significance
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158 wasset at g < 0.05.. Continuous variables (e.g., age) were tested for normality and reported as
159  mean + standard deviation; group differences were assessed using an independent-samples t-test
160  or Mann-Whitney U test. Categorical variables were reported as counts and percentages, and
161  associations with CT outcomes were evaluated using the Pearson chi-sgquare or Fisher’s exact
162  test. Oddsratios (OR) with 95% confidence intervals (Cl) were calculated to quantify the

163  strength of association between clinical predictors and abnormal CT findings.

164  While basdline clinical variables were assessed as independent predictors of abnormal CT

165  findings, the final disposition (hospital admission or death) was also included in the

166  multivariable model. Thiswas done not to treat disposition as a preceding predictor, but rather to
167  quantify the independent strength of the association between positive neuroimaging findings and
168  adverseclinical trgectories, adjusting for basdline confounders.

169

170  Results

171 Thestudy included 291 patients with a mean age of 59.4 + 18.7 years; 146 (50.2%) were male.
172 The most prevalent comorbidities were hypertension (29.2%), diabetes mellitus (15.1%), and
173 coronary artery disease (7.6%). The most frequent presenting symptoms were nausea (34.4%),
174  vomiting (31.6%), and headache (29.6%). (Table 1)

175 A significant majority of patients (72.2%, n=210) had normal brain CT scans. Among the 81
176  (27.8%) abnormal scans, the most common findings were cerebral infarction (12.0% of the total
177  cohort) and neoplasm (10.3%). The final hospital disposition was discharge for 56.4% of

178  patients, while 1.4% died. (Table 2)

179  Primary Predictorsof Abnormal CT Findings
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180  Severad clinical factors were independently associated with abnormal CT findings. Regarding
181  clinical trgjectories, an abnormal CT finding was strongly and independently associated with a
182 higher likelihood of hospital admission or death; patients who were admitted or died had eight
183  timesthe odds of an abnormal scan compared to those discharged (OR 8.01, 95% CI [4.25—

184  15.10], g < 0.001). Significant comorbidities predicting abnormal findings included valvular
185  heart disease (OR 4.75, g = 0.049) and diabetes mellitus (OR 3.10, g = 0.004). The presence of
186  ataxic gait (OR 2.41, q = 0.028) and headache (OR 1.83, g = 0.049) also predicted abnormal

187  scans. Conversely, nausea (OR 0.45, q = 0.028) and vomiting (OR 0.48, g = 0.028) were

188  significantly associated with alower likelihood of abnormal CT results, acting as protective

189  factors. (Table 3)

190  Clinically Relevant Subgroup Analyses

191  In patients younger than 60, nausea (OR 0.15, g = 0.010) and vomiting (OR 0.20, g = 0.017)

192  were strong predictors of normal CT scans, while final disposition remained the most associated
193  clinical outcome of abnormal findings (OR 37.9, g = 0.004). In contrast, for patients over 60,
194  none of the individual clinical symptoms were significant, and only final disposition had a

195  significant association (OR 6.40, q < 0.001).

196  Analysis by sex revealed that nausea was a significant predictor of normal CT findings in women
197 (OR0.30, g =0.02), while no individual symptom was predictive in men. For men, only the final
198  hospital disposition was significantly associated with abnormal CT results (OR 7.64, q = 0.008).
199 (Table4)

200  Analysesof small, underpowered subgroups, such as patients on anticoagulant therapy (n=9) or
201 with coronary artery disease (n=22), were found to be inconclusive.

202
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203  Table 1. Baseline Demographic and Clinical Characteristics of Patients (n=291)

204
Characteristic n (%)
Demogr aphics
Age (years), Mean + SD 59.4 + 18.7
Sex, Male 146 (50.2)
Past Medical History
Hypertension 85 (29.2)
Diabetes Méellitus 44 (15.1)
Coronary Artery Disease 22 (7.6)
Malignancy 10(3.4)
Chronic Kidney Disease 9(31)
Myocardial Infarction 9(3.1)
Valvular Heart Disease 4(1.4)
Presenting Symptoms
Nausea 100 (34.4)
Vomiting 92 (31.6)
Headache 86 (29.6)
Ataxic Gait 36 (12.4)
Positional Symptoms 28 (9.6)
Unilateral Weakness 16 (5.5)
Double Vision 16 (5.5)
205

10
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Table 2. CT Scan Findings and Hospital Disposition (n=291)

Outcome Category
CT scan Finding
Normal 210 (72.2)
Abnormal 81 (27.8)
Type of Abnormal Finding*
Cerebral Infarction 35 (12.0)
Neoplasm 30 (10.3)
Intracranial Hemorrhage 931
Infection 4(1.4)
Other 3(1.0)
Hospital Disposition
Discharged 164 (56.4)
Admitted 112 (38.5)
Transferred 11 (3.8)
Died 4(1.4)

Table 3. Multivariable Logistic Regression Analysis of Clinical Predictors and Associated

Outcomes for Abnormal Brain CT Findings

11
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Discharged

Variable Comparison OddsRatio (95% CI) | Adjusted g-value
Patient History
Diabetes Mdlitus Present vs. Absent 3.10 (1.52-6.33) 0.004
Valvular Heart Present vs. Absent | 4.75(1.02—-22.10) | 0.049
Disease
No Prior Medical Yesvs. No 0.42 (0.25-0.70) < 0.001
History
Clinical Findings
Headache Yesvs. No 1.83(1.03-3.25) 0.049
Nausea Yesvs. No 0.45 (0.24-0.84) 0.028
Vomiting Yesvs. No 0.48 (0.26 — 0.88) 0.028
Ataxic Gait Present vs. Absent 241 (1.18—-4.93) 0.028
Associated
Clinical Outcome
Final Disposition Admitted/Died vs. 8.01 (4.25-15.10) <0.001

Cl, Confidence Interval. Adjusted g-values are corrected for multiple comparisons using the false

discovery rate method. Statistically significant values (q < 0.05) are shown in bold

Table 4. Subgroup Analysis of Key Predictors for Abnormal Brain CT Findings

12
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Male Female | Age< | Age> | Hyperte | Diabetes | Antiplatelet

Overdl Cohort

1.01) |0.76)* | 1.45)

60 60 nsion Users
Predictor | OR OR OR OR OR OR OR (95% OR (95% ClI)
(95% (95% (95% | (95% (95% (95% Cl)
Cl) Cl) Cl) Cl) Cl) Cl)
Headache | 0.67(0.3 | 0.94(0. | 1.54(0. | 1.17(0. | 1.00(0. | 1.31(0.2 | 1.05(0.38— | 1.51 (0.64-3.56)
1-1.45) | 42— 63— 58— 34— 6-6.59) |291)
2.10) 3.77) 2.34) 2.94)
Nausea 0.67(0.3 | 0.30(0. | 0.15(0. | 0.76(0. | 2.38(0.6| 0.29(0.0 | 0.77(0.31- | 0.69 (0.28-1.66)
— 8.86)
0-1.50) | 12— 04— 38— 3-2.67) | 1.93)
0.77)* | 0.56) * | 1.52)
Vomiting | 0.57(0.2 | 0.40(0. | 0.20(0. | 0.72(0. | 2.25(0.6| 0.24(0.0 | 0.73(0.28— | 0.70 (0.29-1.71)
— 7.85)
5-1.28) | 16— 05— 36— 3-222) |1.85)

OR, Odds Ratio; Cl, Confidence Interval

*(q < 0.05, gtatistically significant after correction for multiple comparisons.

Discussion

13
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225  Theprincipal finding of this study is that while the overall diagnostic yield of non-contrast brain
226 CT in unselected emergency department patients with acute dizzinessis low, specific clinical
227  features can effectively stratify patients into high- and low-risk groups for serious central

228  pathology. We identified focal neurological deficits, specifically ataxic gait, and a history of

229  diabetes mellitus asindependent predictors of abnormal CT findings. Conversely, the presence of
230  classic vestibular symptoms, such as nausea and vomiting, was associated with normal imaging,
231  suggesting a peripheral etiology.

232 Our finding that headache is an independent predictor of abnormal neuroimaging suggests its
233 potential value for refining clinical risk-stratification models. This indicates that headache

234  warrants consideration as a key variable in the development of future decision tools for dizzy
235  patients. Its presence could help clinicians better identify a subset of patients who may benefit
236 from alower threshold for CT scanning, thereby potentially improving the diagnostic yield of the
237  evauation process

238  There have been conflicting findings from earlier research on the diagnosis of clinically

239  sgnificant findingsin head CT scansin patients experiencing vertigo.

240  Our overall yield of positive CT findings (27.8%) exceeds that reported in several prior series.
241 Prior findings regarding neuroimaging yield in dizziness patients vary significantly based on

242  patient selection and imaging modality.

243 Pavlovi¢ et a discovered that only 6-9% of 72 patients with non-focal dizziness had clinically
244  dgignificant CT abnormalities, and 1.14% of patients had an ischemic lesion (20). By contrast,
245  Ahsan et a. examined patients who experienced vertigo and dizziness with CT or MR, they

246 found 6.17% positive results and 0.74% clinically significant results; they excluded patients who

247  had ahistory of stroke, brain tumor, brain surgery, or other neurological disorders (18).

14
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248  The broader inclusion criteriain our study, which allowed for patients with pre-existing

249  conditions such as prior stroke or tumors, may have introduced areferral bias toward more

250  complex clinical presentations.

251  Inanother study of the patients who underwent neuroimaging (CT and MRI) in the emergency
252  department, 13 percent (n = 42) were eventually diagnosed with serious neurological disease. Six
253  percent (95 percent Cl, 3 percent-9 percent) of CT scans detected a relevant abnormal finding,
254  while nine percent (95 percent Cl, 4 percent-15 percent; P = 0.31) of MRIs did the same. Nearly
255  all relevant findings were explained by intracerebral hemorrhage (20 percent), neoplasm (24

256  percent), and infarction (52%) (21).

257  Inastudy of 79 dizzy patients, 17% of CT scans and 25% of MRIs revealed an etiological

258  abnormality (when atrophy was removed as arelevant finding) (22).

259  There were no acute abnormalities on CT imaging in a prospective study of 200 patients who had
260  acute vertigo or dizziness as their primary complaint in the emergency department. However

261  focal neurological deficits, headaches, or trauma patients were excluded (23).

262  Inathree-year study, brain CT scanswere performed on 48% of ED patients who experienced
263  vertigo and dizziness. Out of these, only 0.74% produced pathology that was clinically

264  significant (24).

265 A number of factors, including different scanning protocols, broader inclusion criteria (we did
266  not exclude patients with non-focal neurologic symptoms or vascular risk factors), and possible
267  referral bias due to more complex or higher-risk patients being preferentially imaged, could

268  account for our significantly higher positive CT rate (27.8%) compared to about 6% in other CT-
269  only series (18).Additionally , older age (mean age ~59 vs. ~54 in Pavlovi¢) and higher

270  prevalence of cerebrovascular risk factors may increase stroke probability (20).
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271 Failure to address these points risks overestimating CT utility in dizziness protocols.

272 Among associated clinical symptoms, nausea (34.4%) and vomiting (31.6%) were the most

273 frequent. Vertigo and dizziness typically accompany autonomic symptoms like nausea and

274  vomiting as well as unsteadiness (3).

275  Thereisevidence that vertigo is more common and severe in women than in men, with higher
276 prevalence rates, higher levels of disability, and a stronger correlation with anxiety and

277  depression seen in studies (25). About half of the dizziness patientsin this study were men, with
278  theremaining patients being women.

279  Age-stratified analysis revealed distinct clinical predictors. nausea was significantly associated
280  with normal CT findings in patients under 60 years, whereas headache was a significant

281  predictor of abnormal findingsin those over 60, the former reported noticeably more complaints
282  of true vertigo and related nausea and vomiting. Elderly patients frequently reported

283  experiencing unsteadiness or falling (26).

284  different pattern of association between clinical symptoms and radiological findings was seenin
285  thetwo age groups.

286  Thetwo most common underlying diseases in the current study were high blood pressure (29%)
287  and diabetes mdllitus (15%). In a study of 493 elderly subjects, dizziness was significantly

288  associated with hypertension (x2 1=I16.26, p 1=10.01) (27). Additionally, patients with diabetes
289  were more likely to experience more severe vertigo symptoms and worse sleep quality (28).

290  Cerebral infarction (12%) was the most common radiological finding, and given the low

291  diagnostic sensitivity of CT scan in our study in diagnosing acute ischemic stroke, the actual

292  prevalence of infarction is expected to be much higher (29).
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293  While our multivariable model focused on basdline clinical features as pre-test predictors, it also
294  revealed ahighly significant, independent association between abnormal CT findings and

295 adversefinal dispositions (hospital admission or death). This strong correlation reflects the

296  expected clinical cascade: the detection of acute central nervous system pathol ogies on

297  neuroimaging directly dictates the need for urgent inpatient management and inherently

298  correlates with a higher risk of adverse outcomes. For context, the in-hospital mortality ratein
299  our study was 1.4%, whereas a previous study reported a 30-day mortality rate of 0% and a 100-
300 day mortality rate of 1.0% (2/207) for patients presenting with dizziness astheir primary

301 complaint (30).

302  Our study demonstrated a negative association between nausea/vomiting and abnormal CT

303  findings. This should not beinterpreted as a biological protective effect, but rather as a clinical
304  dgignifier pointing toward a peripheral etiology. Nausea and vomiting are autonomic symptoms of
305  acute peripheral vestibulopathies, such as vestibular neuritis (31). As these conditions originate
306 from theinner ear labyrinth and are anatomically distinct from the brain parenchyma, they yield
307 normal findings on non-contrast CT scans.

308 Themost common cause of severe central vestibular dysfunction is an ischemic stroke of the
309 posterior fossa, which requires prompt recognition for potential emergent treatment like

310 intravenousthrombolysis (32). For patients presenting with an Acute Vestibular Syndrome

311 (AVS) our results could provide empirical evidenceto help differentiate its cause. The presence
312 of prominent nausea and vomiting, in the absence of other focal neurologica deficits, suggests a
313  peripheral AVS. Thisalignswith alow pre-test probability for central pathology, representing a
314 low-yield population for routine neuroimaging. Conversely, the presence of findings such as

315 ataxic gait in adizzy patient even with less severe vomiting should heighten suspicion for a
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316  central AV, such asaposterior circulation stroke involving the cerebellum or brainstem, and
317  thuswarrantsimmediate imaging (33).

318  Thediagnostic accuracy of non-contrast CT in determining the primary causes of acute

319  dizziness, particularly stroke, is notoriously low. Consequently, it frequently fails to detect acute
320 ischemic strokesin the early phases of symptom onset. Non-contrast CT isstill reasonably

321  accurate in detecting acute brain hemorrhages, despite its poor diagnostic precision in ischemic
322  strokedetection. Asaresult, it might still be the first option (24).

323  Limitations

324  Our study has a number of significant limitations. Its retrospective, single-center design, which
325  depends on varying clinical documentation, is prone to selection bias. Additionally, our results
326  might not apply to community settings because we only examined non-contrast head CT scans at
327  atertiary academic emergency department. Third, the actual prevalence of acute ischemic strokes
328 and other central pathologies was most likely underestimated because we did not conduct any
329  MRI (or other follow-up imaging) on patients who had normal CT findings. Fourth, although the
330 first 24 hours may see radiographically occult early ischemic changes, the time interval between
331 theonset of dizziness and CT acquisition was not documented. Lastly, we did not follow up with
332  patients after their initial ED visit; asaresult, we are unable to determine long-term mortality,
333  extended functional outcomes, or delayed stroke diagnoses.

334  Future Directions

335  Future research should focus on prospective, multicenter studies that enroll a broad spectrum of
336  patients presenting with acute dizziness and vertigo across different levels of care, including

337  community and non-tertiary hospitals. Such studies should incorporate standardized clinical

338  assessment tools, such as structured timing-and-triggers characterization and validated bedside
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339  oculomotor examinations (e.g., HINTS-plus protocols), as well as systematic documentation of
340  symptom onset-to-imaging intervals.

341  Inaddition, combining non-contrast CT with targeted use of MRI and vascular imaging in

342  predefined risk strata would allow a more accurate estimate of the true prevalence of central

343  pathology and amore precise evaluation of imaging performance. Ultimately, integrating clinical
344  predictorsidentified in our study, such as diabetes, ataxic gait, and headache with other findings
345 into simple, prospectively validated decision rules may help emergency clinicians safely reduce
346 low-yield CT utilization while maintaining vigilance for central causes of dizziness.

347

348  Concluson

349  Inthisretrospective cohort of adult patients presenting with acute dizziness who underwent non-
350 contrast head CT, we found that diabetes mellitus, ataxic gait, and headache were significantly
351  associated with abnormal CT findings, whereas nausea and vomiting were more frequently

352  observed in patients with normal scans.

353  These results suggest that brain CT may be most informative in dizzy patients who present with
354  focal gait disturbance or headache, particularly in the presence of vascular risk factors, and less
355  hepful when dizziness is accompanied predominantly by nausea and vomiting in the absence of
356  other concerning features. While our findings should beinterpreted cautiously due to the study’s
357 limitations and the low overall sensitivity of CT for acute ischemic stroke, they support a more
358  selective, clinically driven approach to neuroimaging in patients with acute dizzinessin the

359  emergency department.

360

361 List of Abbreviations
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362 e AVS: Acute Vestibular Syndrome

363 e BPPV: Benign Paroxysmal Positional Vertigo

364 e CI: Confidence Interval

365 e CT: Computed Tomography

366 o ED: Emergency Department

367 o FDR: False Discovery Rate

368 o GRACE-3: Guidelines for Reasonable and Appropriate Care in the Emergency
369 Department 3

370 e HINTS-plus: Head Impulse, Nystagmus, Test of Skew plus
371 e |CVD: International Classification of Vestibular Disorders
372 e |CH: Intracerebral Hemorrhage

373 e MRI: Magnetic Resonance Imaging

374 e OR: OddsRatio

375 o SD: Standard Deviation

376 e SEVS: Spontaneous Episodic Vestibular Syndrome

377 o t-EVS: Triggered Episodic Vestibular Syndrome

378
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