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ABSTRACT

Introduction: Vertigo, characterized by a sensation of spinning or
movement, presents as a common complaint in primary care, emergency
departments, neurology, psychiatry, and otolaryngology clinics. lIts
diverse etiologies, including inner ear disorders and neurological
conditions, pose diagnostic challenges. The diagnostic process typically
involves a comprehensive neurological examination, but additional tests
like vertebral artery Doppler examination may be necessary, particularly
when vascular causes are suspected. However, the necessity of this

was observed in 5.1% of patients, predominantly among older male
individuals with cardiovascular risk factors. Additionally, anatomical
variations in vertebral artery anatomy were noted, highlighting the
importance of considering vascular factors in vertigo evaluation.

Conclusion: These findings underscore the importance of tailored
diagnostic approaches and comprehensive assessment in patients with
vertigo, emphasizing the role of vertebral artery Doppler examination,

examination remains unclear. In this retrospective study, we aimed to
evaluate the necessity of vertebral artery Doppler/USG examination in
patients presenting with vertigo.

particularly in specific patient subgroups. Over 60-year-old patients with
vertigo are likely to have hemodynamically important vertebral artery
atherosclerotic lesions and clinicians should keep this information in
mind during daily practice. Understanding the necessity of this adjunctive
diagnostic tool can aid in timely diagnosis and management, potentially
reducing healthcare costs and optimizing patient outcomes. However,
this examination may not be necessary in 90% of vertigo patients.

Methods: A cohort of 1021 patients attending a neurology outpatient
clinic with complaints of dizziness/vertigo underwent comprehensive
evaluation, including vertebral artery ultrasound/Doppler examination.

Results: The study revealed that the majority of patients (about 90%)
exhibited no evidence of significant vertebral artery atherosclerosis.
However, hemodynamically significant vertebral artery pathology

Keywords: Dizziness, Doppler USG, elder patients, vertebral artery,
vertigo

Cite this article as: Kursun O, Karatas H. The Necessity of Vertebral Artery Doppler/USG Examination in Vertigo Patients. Arch Neuropsychiatry 2025;62:256-258. doi:
10.29399/npa.28793

INTRODUCTION

Vertigo is a common complaint encountered in clinical practice, often
presenting diagnostic challenges due to their diverse etiologies. It is

characterized by a sensation of spinning or movement, often described Highlights

as feeling like the person or their surroundings are spinning or tilting VA Doppler examination is needed particularly in specific
when they are not (1,2). Vertigo is a common presenting complaint in patient subgroups.

primary care and emergency departments. It can be caused by inner ear +  Vertigo patients over 60 often have significant VA
problems, such as benign paroxysmal positional vertigo (BPPV), vestibular atherosclerotic lesions

neuritis, Meniere’s disease, or labyrinthitis. Dizziness is a broader term that - Vertebral artery Doppler examination is in the normal

refers to a range of sensations, including lightheadedness, feeling faint,
unsteadiness, or a general sense of imbalance (1,2). It can have various
causes, including inner ear problems, dehydration, low blood pressure,
medication side effects, anxiety, or neurological conditions (3-6). In
neurological practice, complaints of dizziness, vertigo, and imbalance are
commonly encountered, often presenting diagnostic challenges (7). These
symptoms can arise from various underlying neurological, vestibular,
or systemic conditions, making accurate diagnosis and appropriate
treatment crucial but sometimes difficult to achieve promptly.

range in 90% of vertigo patients.

The diagnostic process for dizziness and vertigo typically involves a
comprehensive neurological examination, including assessment of
cranial nerve function, gait and balance evaluation, and vestibular
function testing (3). However, in cases where the etiology remains
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unclear, additional tests may be necessary, such as imaging studies
(e.g., brain MRI), vestibular function tests (e.g., videonystagmography),
and vascular assessments (e.g., vertebral artery Doppler examination).
These tests may delay the confirmation of diagnosis and initiation of
appropriate treatment. This delay not only prolongs patient discomfort
and disability but also leads to significant economic implications,
including loss of workload and increased healthcare costs (4). The use
of vertebral artery Doppler examination in patients with vertigo serves
as a valuable adjunctive tool in the diagnostic process, particularly in
cases where vascular insufficiency or abnormalities are suspected (8-
11). By evaluating blood flow in the vertebral arteries, this non-invasive
test can provide insights into potential vascular causes of vertigo, such
as vertebrobasilar atherosclerosis or vertebral artery dissection (12).
Incorporating such vascular assessments into the diagnostic algorithm
can help streamline the evaluation process, improve diagnostic
accuracy, and facilitate the timely initiation of appropriate treatments
tailored to the underlying etiology. Therefore, the aim of this study is
to find out the necessity of vertebral artery Doppler examination in
patients with vertigo.

METHODS

1021 patients who applied to the neurology outpatient clinic of
Numune Training and Research Hospital between April 2013 and May
2014 with complaints of dizziness/vertigo were included in this study.
This retrospective study was approved by the Ethical Committee of our
hospital (TABED 1-24-155). The patient's medical history was investigated
from their medical files retrospectively.

Vertebral artery ultrasound/Doppler examinations were performed by an
experienced neurosonology specialist. A high-resolution (Toshiba Xario
Model SSA-660A, Japan) ultrasonography device and a 7.5 MHz linear
probe were used for the measurements in the study. After making depth
and gain adjustments, vertebral artery ultrasonography and Doppler
examination were adjusted. The segments of vertebral arteries including
V2 (in every patient), V1 (in most patients), and VO (in detectable patients)
were visualized.

The data were given as mean * SD and were put into analysis on the
IBM Statistical Package for Social Sciences (SPSS) version 23.0 package
program for statistical analyses. For all the tests, values under the p-value
of 0.05 were accepted as statistically significant. Statistical numeric data
were rounded off to have a single digit after the decimal point. Descriptive
statistics, chi-square test, and for group comparisons independent
sample tests were used for the evaluation of the data.

RESULTS

The study analyzed a cohort of patients with a mean age of 59.4 years,
ranging from 18 to 91 years old. Among the patients, the majority
consisted of 647 individuals (63.3%) who were female. The chi-square test
analysis showed a statistically significant difference between the ratios of
males and females (p<0.05).

Regarding the vertebral artery evaluations, the examination of the right
vertebral artery in 30 patients and the left vertebral artery in 38 patients
couldn't be completed for unspecified reasons. However, in the remaining
patients, the right vertebral artery of 932 individuals and the left vertebral
artery of 922 individuals were assessed for atherosclerosis, which involves
the narrowing of arteries due to plaque buildup. Remarkably, these
assessments revealed that the vast majority of patients, 932 (about 91.0%)
for the right vertebral artery and 922 (90.1%) for the left vertebral artery,
had no evidence of atherosclerotic lesions, indicating that their vertebral
arteries were free from significant stenosis (narrowing) (p<0.05).
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Hemodynamically significant vertebral artery pathology was observed in
only 52 of 1021 (5.1%) patients complaining of vertigo. The atherosclerotic
lesion was detected only in the right vertebral artery in 15 of them, only
in the left vertebral artery in 13 patients, and in both the right and left
vertebral arteries in 24 patients. The mean age of these 52 patients was
72.2+10.9 which was significantly higher than the average of the cohort
of this study. Interestingly, the female/male ratio of these patients was
also different from the original cohort of the study. Among 1021 patients,
female vertigo patients were 63.3%, and in the atherosclerotic lesion
group 59.6% of patients were male (p<0.05).

Furthermore, when anatomical variations were examined, particularly
regarding the entry point into the bony canal, notable findings were
observed. In 49 cases involving the right vertebral artery, and 51 cases
involving the left vertebral artery, entry from the upper segment of the
bony canal was noted. Additionally, varying degrees of tortuosity, which
refers to twists or bends in the course of the artery, along with other
rare anatomical variations, were identified in some of the ultrasound
examinations.

Overall, these findings provide valuable insights into the prevalence
of atherosclerosis and anatomical variations in the vertebral arteries
among patients presenting with complaints of dizziness, shedding light
on potential contributing factors to their symptoms and guiding further
diagnostic and therapeutic interventions.

DISCUSSION

The findings of the study regarding the prevalence of atherosclerosis
and anatomical variations in the vertebral arteries among patients with
complaints of vertigo align with existing literature in several key aspects.
First of all, this study revealed that a significant proportion of patients,
approximately 90%, had no evidence of atherosclerotic lesions in their
vertebral arteries. This finding is consistent with previous research
indicating that atherosclerosis of the vertebral arteries is not as common
as in other arterial territories, such as the carotid arteries (13). However,
atherosclerosis remains an important consideration in the evaluation of
patients with vertigo, particularly in older populations or those with risk
factors such as hypertension, diabetes, or smoking. Thus, in this study,
the rate of significant vertebral artery atherosclerotic lesions in elder
male patients was higher. This data is in accordance with the literature
indicating the higher incidence of atherosclerosis in older male people
(14).

The data showing the anatomical variations in the vertebral arteries,
such as entry from the upper segment of the bony canal and tortuosity,
corroborates with existing knowledge regarding the variability in
vertebral artery anatomy (11). Anatomical variations can have clinical
significance, as they may predispose individuals to hemodynamic
changes or complicate vascular interventions. Understanding these
variations is essential for the accurate interpretation of imaging studies
and for planning appropriate treatment strategies.

The study underscores the importance of considering vascular factors,
such as atherosclerosis and anatomical variations, in the evaluation of
patients with vertigo. Clinicians should maintain a high index of suspicion
for vascular pathology, particularly in older individuals or those with
cardiovascular risk factors (15,16). Comprehensive assessment, including
vascular imaging studies like vertebral artery Doppler examination, can
aid in identifying contributing factors to vertigo and guiding appropriate
management strategies, which may include lifestyle modifications,
pharmacotherapy, or vascular interventions.




Kursun and Karatas. Vertebral artery Doppler/USG examination in vertigo patients

Another important point is the interchangeable use of vertigo and
dizziness which represent distinct sensations. Dizziness is a broader term
that refers to a range of sensations, including lightheadedness, feeling
faint, unsteadiness, or a general sense of imbalance (1). It can have
various causes, including inner ear problems, dehydration, low blood
pressure, medication side effects, anxiety, or neurological conditions (2).
At this point, it is very important for a clinician to understand the patient’s
exact complaint.

In summary, vertebral artery USG-Doppler examination of vertigo/
dizziness patients was found to be normal in 90% of the patients in our
study. The findings of the study contribute to our understanding of the
selective necessity of vertebral artery ultrasound-Doppler examination.
This study’s results emphasize that this test may be crucial only for older
male patients with cardiovascular risk factors and co-morbid chronic
diseases. Besides, this study also highlights the importance of detailed
anamnesis and neurological examination. In this way, medical costs and
time loss can be prevented in outpatient clinics. This study’s results may
also contribute to the designing of a diagnostic approach algorithm for
this common patient group.

Ethics Committee Approval: This retrospective study was approved by the Ethical
Committee of Numune Training and Research Hospital (TABED 1-24-155).

Informed Consent: All patients signed the informed consent form.
Peer-review: Externally peer-reviewed.

Author Contributions: Concept- OK; Design- OK; Supervision- OK; Resource- OK; Data
Collection and/or Processing- OK; Analysis and/or Interpretation- OK, HK; Literature
Search- OK, HK; Writing- OK, HK; Critical Reviews- OK, HK.

Conflict of Interest: The authors declared that there is no conflict of interest.

Financial Disclosure: None.

Arch Neuropsychiatry 2025;62:256-258

REFERENCES

1. Benecke H, Agus S, Kuessner D, Goodall G, Strupp M. The burden and
impact of vertigo: findings from the REVERT patient registry. Front Neurol.
2013;4:136. [Crossref]

2. Casani AP, Gufoni M, Ducci N. Episodic vertigo: a narrative review based on a
single-center clinical experience. Audiol Res. 2023;13(6):845-858. [Crossref]

3. Nuti D, Zee DS, Mandala M. Benign paroxysmal positional vertigo: what we
do and do not know. Semin Neurol. 2020;40(1):49-58. [Crossref]

4. Seemungal B, Kaski D, Lopez-Escamez JA. Early diagnosis and management
of acute vertigo from vestibular migraine and Méniére’s disease. Neurol Clin.
2015;33(3):619-628, ix. [Crossref]

5. Strupp M, Dieterich M, Brandt T. The treatment and natural course of
peripheral and central vertigo. Dtsch Arztebl Int. 2013;110(29-30):505-515;
quiz 515-516.

6. Pan Q, Zhang Y, Long T, He W, Zhang S, Fan Y, et al. Diagnosis of vertigo
and dizziness syndromes in a neurological outpatient clinic. Eur Neurol.
2018;79(5-6):287-294. [Crossref]

7. Ruthberg JS, Rasendran C, Kocharyan A, Mowry SE, Otteson TD. The
economic burden of vertigo and dizziness in the United States. ] Vestib Res.
2021;31(2):81-90. [Crossref]

8. Liou L-M, Lin H-F, Huang I-F, Chang Y-P, Lin R-T, Lai C-L. Predictive value
of vertebral artery extracranial color-coded duplex sonography for ischemic
stroke-related vertigo. Kaohsiung ] Med Sci. 2013;29(12):667-672. [Crossref]

9. Buckenham TM, Wright IA. Ultrasound of the extracranial vertebral artery. Br
J Radiol. 2004;77(913):15-20. [Crossref]

10. Trattnig S, Huibsch P, Schuster H, Polzleitner D. Color-coded Doppler imaging
of normal vertebral arteries. Stroke. 1990;21(8):1222-1225. [Crossref]

11. Tay KY, U-King-Im JM, Trivedi RA, Higgins NJ, Cross ), Davies JR, et al. Imaging
the vertebral artery. Eur Radiol. 2005;15(7):1329-1343. [Crossref]

12. Arkuszewski M, Swiat M, Hurst RW, Weigele JB, Al-Okaili RN, Kasner
SE, et al. Vertebral and basilar arteries: transcranial color-coded duplex
ultrasonography versus conventional TCD in detection of narrowings.
Neuroradiol J. 2012;25(5):509-514. [Crossref]

13. Caplan L, Chung CS, Wityk R, Glass T, Tapia J, Pazdera L, et al. New England
medical center posterior circulation stroke registry: I. Methods, data base,
distribution of brain lesions, stroke mechanisms, and outcomes. ] Clin
Neurol. 2005;1(1):14-30. [Crossref]

14. Song JW, Xiao J, Cen SY, Liu X, Wu F, Schlick K, et al. Sex differences in
intracranial atherosclerosis in patients with hypertension with acute ischemic
stroke. ] Am Heart Assoc. 2022;11(10):e025579. [Crossref]

15. Fancello V, Hatzopoulos S, Santopietro G, Fancello G, Palma S, Skaryski
PH, et al. Vertigo in the elderly: a systematic literature review. J Clin Med.
2023;12(6):2182. [Crossref]

16. Cerchiai N, Mancuso M, Navari E, Giannini N, Casani AP. Aging with cerebral
small vessel disease and dizziness: the importance of undiagnosed peripheral
vestibular disorders. Front Neurol. 2017 Jun 2;8:241. [Crossref]


https://doi.org/10.3389/fneur.2013.00136
https://doi.org/10.3390/audiolres13060074
https://doi.org/10.1055/s-0039-3402733
https://doi.org/10.1016/j.ncl.2015.04.008
https://doi.org/10.1159/000489639
https://doi.org/10.3233/VES-201531
https://doi.org/10.1016/j.kjms.2013.01.015
https://doi.org/10.1259/bjr/70447093
https://doi.org/10.1161/01.STR.21.8.1222
https://doi.org/10.1007/s00330-005-2679-z
https://doi.org/10.1177/197140091202500502
https://doi.org/10.3988/jcn.2005.1.1.14
https://doi.org/10.1161/JAHA.122.025579
https://doi.org/10.3390/jcm12062182
https://doi.org/10.3389/fneur.2017.00241

