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Abstract: The basilar artery (BA) is one of the main vessels that supplies oxygen rich blood to the brain and it plays a
very important role in cerebral circulation. It is formed by the union of the left and right vertebral arteries at the junction between
the medulla oblongata and the pons, near the abducens nerve (CN VI)

The vertebrobasilar system is a major blood supply route to the posterior part of the brain, and variations in the basilar
artery (BA) may affect blood flow and contribute to neurological symptoms or ischemic events.

Aim: This study aimed to assess how often anatomical variations of the BA occur according to sex and age, to measure
BA diameter, and to evaluate theiir possible clinical relevance in patients with different neurological and traumatic conditions.

Materials and Methods: A retrospective study was conducted on 60 patients (25 women, 41.67% and 35 men, 58.33%)
with a mean age of 45.0 + 12.0 years. Patients were examined at the Clinical Hospital Tetovo over a one-year period. CT, MRA,
and Doppler ultrasound were used to evaluate the basilar artery. Measurements were taken and classified as normal, hypoplasia
(<2 mm), or dolichoectasia (>4 mm). Data were analyzed using SPSS v26.

Results: Normal BA morphology was the most common finding in both sexes, especially in males (74.3%) compared
to females (64%). Hypoplasia was more frequent in females (32%) than males (17.1%), while dolichoectasia was slightly more
common in males (8.6%) than females (4%). In hypoplastic arteries, diameters ranged from 1.80 to 1.95 mm, while in dolichoectasia
they exceeded 4.0 mm. Overall, the findings showed noticeable sex-related differences and were in line with previous studies.

Conclusion: Anatomical variations of the basilar artery are relatively common and may influence blood flow in the
posterior circulation. Recognizing these changes early through modern imaging techniques is important for better diagnosis,
risk evaluation, and clinical decision-making
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1. INTRODUCTION

The vertebrobasilar system (VBS) is one of the main blood supply systems of the brain, providing
oxygen-rich blood to the brainstem, cerebellum, thalamus, and occipital lobe. The basilar artery (BA)
is formed by the joining of the left and right vertebral arteries and it represents the main artery of the
posterior circulation [9,10]. Although its anatomy is usually described in a standard way, in real life there
are often small natural variations.

These variations, such as hypoplasia, asymmetry, or dolichoectasia, are clinically important
because they can change normal blood flow in the brain. Some people may never notice them, while in
others they can lead to symptoms like dizziness, visual problems, imbalance, or even stroke. Hypoplasia
means a smaller artery (usually <2 mm), while dolichoectasia refers to an enlarged and elongated artery
(>4 mm).The basilar artery can also show different branching patterns, such as fenestration or unusual
origins of cerebellar arteries. Even though these differences may seem small, they can affect blood flow
and increase the risk of vascular complications in the posterior circulation Because of this, recognizing
these variations is very important in clinical practice. Modern imaging techniques like MRA and CTA help
doctors detect them early and better understand patient risk.

The aim of this study was to analyze the frequency of anatomical variations of the basilar artery
(BA) in relation to sex and age. In addition, the study sought to evaluate the diameter of the basilar artery
and its potential influence on cerebral circulation, particularly in patients presenting with different clinical
manifestations. Furthermore, the study aimed to compare the obtained findings with existing data from
international literature in order to identify similarities, differences, and possible clinical implications.
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2. MATERIALS AND METHODS

In this retrospective observational study, 60 patients were analyzed, including 25 women (41.67%)
and 35 men (58.33%), with a mean age of 45.00 + 12.00 years. Of the total number of patients (n =
60), 33.3% were younger than 45 years, whereas 67.7% were older than 45 years.The patients were
examined and hospitalized in the Department of Traumatology and Neurosurgery at the Clinical Hospital
Tetovo during a one-year period. They were admitted for various conditions, including head injuries, neck
injuries, traffic accidents, vertigo, and other neurological complaints, and were grouped according to sex
and age.The patients underwent evaluation using Computed Tomography (CT), Magnetic Resonance
Angiography (MRA), and color Doppler sonography. The analysis included measurement of the basilar
artery diameter, as well as assessment for the presence of hypoplasia, dolichoectasia, and normal
anatomical morphology. Our results were compared with data reported in internationally.

3. RESULTS
Descriptive statistical methods were used, including the arithmetic mean and standard deviation (X
+ SD). Comparative statistics of lipid parameters between groups were analyzed using Student’s t-test for
independent and dependent samples, as well as non-parametric tests according to the Mann-Whitney U
test. The results were processed using SPSS software version 26.

Table 1: Number of patients by genderand mean age + SD

Total number of patients 60 (100 %) mean age = SD
Male 35 (58.33 %) 45.00+12.00 years
Females 25 (41.67 %) 45.00+12.00 years

Source: The material presented in tables 1,2,3,4 and 5 was obtained from the records in the
patient examination logbook in symptoms in the Departments of Traumatology and Neurology during
the period from 11/2024 to 11/2025. The patients were diagnosed using CTM and Magnetic Resonance
Angiography (MRA) in the Radiodiagnostics Department at the Clinical Hospital of Tetovo.

Table 2. Distribution of patients by age

Age Men (n=350 Wome(n=15)

<45 years 14 (40%) 10 (40%)

=45 year 21 (60%0) 15 (60 %)

Table 3: Distribution of patients by symptoms and clinical picture
Symptoms Number of patients (60-100%)

Vertigo syndrome with cervical spondylosis 30 (50 %)
Essential hypertension 12 (20 %)
Vertebrobasilar ischemia 10 ((16.7 %)
TIA (Transient Ischemic Attack) 8 (13.3 %)

The female population, normal morphology of the basilar artery was observed in 64% of patients,
hypoplasia in 32%, and dolichoectasia in 4%. In the male population, normal morphology was present in
74.3% of cases, hypoplasia in 17.1%, and dolichoectasia in 8.6%. The mean arterial diameter in patients
with hypoplasia ranged from 1.80 mm to 1.95 mm, while in the case of dolichoectasia it was 4.0 mm.

Table 4: Distribution of anatomical variations Basilar Artery in women

Anatomical Variations Female Women %
Normal morphological anatomy 16 64.0
Hypoplasia 8 32.0
Dolichoectasia 1 4.0

Total 25 100
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Table 5: Distribution of anatomical variations in men

Anatomical variations Men (n) %
Anatomical variations 26 74.00
Hypoplasia 6 17.10
Dolichoectasia 3 8.60
Total 35 100

In the male sex, normal anatomical morphology was present in 26 patients (74.0%), hypoplasia
in 6 patients (17.10%), and dolichoectasia in 3 patients (8.6%).In patients with hypoplasia, the diameter
ranged between 1.80 mm and 1.95 mm, while in dolichoectasia it was over 4.0 mm.

4. DISCUSSIONS

In our study, we found noticeable anatomical variations of the basilar artery (BA), with hypoplasia
being the most common finding, especially in female patients. It was present in 32% of females compared
to 17.1% in males, while dolichoectasiawas more frequently observed in males (8.6%). These results are
generally in line with published international studies, which suggest that variations in the vertebrobasilar
system can influence blood flow in the posterior circulation and may be linked with ischemic changes.
Even small differences in vessel shape and size can affect how blood moves through the brain and may
contribute to reduced perfusion or vascular changes over time. In our study, we defined hypoplasia as
a vessel diameter below 2 mm, and dolichoectasia as a diameter greater than 4 mm. who showed that
dolichoectasia of the basilar artery increases the risk of posterior circulation stroke, especially in older
patients, most likely due to disturbed and turbulent blood flow. Catalano et al. also pointed out that both
congenital and acquired variations of the BA can be clinically important, as they are associated with
conditions such as transient ischemic attacks, vertebrobasilar insufficiency, and ischemic stroke. In our
sample, patients with hypoplasia had BA diameters between 1.80 mm and 1.95 mm, which is consistent
with Chuang et al., who considered diameters below 2 mm as a relevant risk factor for posterior circulation
events. Additionally, Hsu et al. reported an association between vertebral artery hypoplasia and acute
ischemic stroke affecting the posterior circulation, while Dong et al. demonstrated through hemodynamic
studies that structural variations of the basilar artery can significantly alter cerebral blood flow. Because
our study did not include a control group, we compared our results with existing international literature in
neuroangiography and radiology, and overall, modern imaging methods such as MRA and CTA remain
essential tools for early detection and clinical evaluation of these vascular variations.

5. CONCLUSIONS

Anatomical variations of the basilar artery (BA) are quite common and they can play an important
role in how blood circulates in the brain, sometimes leading to disturbances in cerebral circulation. In
many cases these variations may not cause any symptoms, but in others they can be associated with
different neurological problems ranging from mild complaints to more serious deficits. Because of this,
early detection is very important, and modern imaging techniques such as MRA and CTA have made it
much easier to identify these vascular differences in routine clinical practice. Recognizing them in time
helps clinicians better understand a patient's symptoms and reduces the risk of future cerebrovascular
complications. Overall, variations of the BA and the vertebrobasilar system are not just anatomical
findings, but clinically meaningful features that are important for diagnosis, prevention, and planning of
both surgical and interventional treatment, as well as for predicting patient outcomes.
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