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ABSTRACT

Currently vertebral artery hypoplasia is not thought to be a separate risk factor for stroke. There is growing

evidence that vertebral artery hypoplasia may be involved in posterior circulation ischemia episodes,
particularly in the presence of additional risk factors(l). However, the relationship between VAH and ischemic stroke remains
unknown. Hence this study aims to determine association between ischemic stroke syndrome and a hypoplastic vertebral artery

INTRODUCTION -

The vertebral arteries (VAs) are crucial conduits of blood
supply to the brain, originating from the subclavian arteries
and ascending through the cervical vertebrae. Variations in
their anatomy, such as hypoplasia, have garnered increasing
attention due to their potential implications in clinical
practice, particularly in radiology and neurology. Hypoplastic
vertebral artery (HVA) refers to a developmental anomaly
characterized by a significantly reduced diameter of one or

both vertebral arteries compared to the normal range"’.

The prevalence of HVA varies from 2% to 8%®. Its
identification and characterization primarily rely on
radiological imaging modalities, such as magnetic
resonance angiography (MRA) and computed tomography
angiography (CTA). These techniques not only allow for
accurate visualization of the vascular anatomy but also
enable clinicians to assess the hemodynamic significance of
HVAinrelation to cerebral perfusion.

Despite its relatively benign appearance, HVA has been
increasingly implicated in cerebrovascular pathology,
including ischemic stroke””. Understanding the associations
between HVA and ischemic stroke territory is crucial for both
diagnostic and therapeutic decision-making.

This review aims to consolidate current knowledge regarding
the radiological aspects of HVA, including its frequency,
imaging characteristics, and associations with ischemic
stroke territory. By elucidating these aspects, we strive to
enhance clinical awareness and inform evidence-based
management strategies for patients presenting with HVA-
related concerns in radiology practice.

MATERIALS AND METHODS :

Study Design And Duration -

Study conducted at DVVPF's medical college and hospital,
Ahmednagar. 100 patients of acute ischemic stroke were
included in the study by random selection method.

Source Of Data-
All the patients with acute ischemic stroke presenting to the
department of radio-diagnosis for MRA in our hospital.

Inclusion Criteria:

1. Patient admitted to the emergency department of our
hospital within 24[] hours following focal neurologic deficit,
acute ischemic stroke diagnosis following neuroimaging

2. Patients of all age groups.

in patients diagnosed with acute ischemic stroke using available data.
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3. Patients willing to participate in study

Exclusion Criteria:-

1. Patients with metallic clips, implants

2. Delay in doing MRI for more than 24hrs following neurologic
deficit.

3. Patient not giving consent

CONSENT -
Informed consent was taken from each participant

CASES-
Case 1 — A 70ys old male patient with h/o unconciousness
since yesterday, with left sided hemiparalysis, slurred speech
and unability to stand & walk.

Fig 1 - (a,b) showing area of restricted diffusion in corona
radiata and lentiform nucleus on right side suggesting
infarction. (c) MRA image showing left hypoplastic vertebral
artery.

Case 2 - 60yrs old male patient with h/o right sided
hemiparesis since 1 day with slurred speech.

Fig 2 — (a) showing area of restricted diffusion in left fronto-
parieto-temporal region suggesting infarction. (b)FLAIR
image showing hyperintensity in right lateral aspect of pons
suggesting Wallarian degeneration.(c) MRA image showing
left hypoplastic vertebral artery.
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Case 3 - 24yrs old male on deaddiction therapy with h/o
transient loss of vision in left eye with facial asymmetry since 6
hours.

S .

Fig - 3 (a,b) FLAIR and DWI image showing area of restricted
diffusion in left thalamus suggesting infarction. (c) MRA
image showing left hypoplastic vertebral artery.

Case 4 - 57 yrs old male with h/o right sided weakness and
inability to speak since morning.

L |

N .i
Fig — 4 (a,b) FLAIR and DWI image showing area of restricted
diffusion in left parafalcine fronto-pareital region suggesting
infarction. (c) MRA image showing left hypoplastic vertebral
artery.

Case 5 - 49 yrs old male with history of left sided weakness
since yesterday

restricted diffusion in right fronto-pareito-temporal region
suggesting infarction with midline shift and hemmorage in
right frontal horn of lateral ventricle. (d,e) MRA image showing
right hypoplastic vertebral artery.

RESULTS -

Out of total 100 patients diagnosed with acute ischemic stroke
9 patients were diagnosed with hypoplastic vertebral artery.
The prevalence of HVA was 9% with acute ischemic stroke. Of
9 patients with VAH, 3 were right-sided, while the remaining 6
were left-sided. Right-sided VAH was observed in 33.3% of the
patients as compared to the left at 66.6%. In addition, VAH was

more frequently observed in men (88.8%) than in women
(11.2%).

Comparison of ischemic stroke patients clinical parameter
with and without VAH.

Table 1 shows the comparison of clinical parameters of
ischemic stroke between patients with VAH and without VAH.

Parameters Ischemia in Ischemia in
patients with VAH |patient without
(n=9) VAH (n=91)

Hypertension 7 (77%) 82 (90%)

Diabetes 2 (22%) 50 (59.9%)

Table 2 shows frequency of anterior circulation and posterior
circulation with hypolastic vertebral artery.
ACS PCS
3(33%) 6(67%)
58(63.7%) 33(36.2%)

WITH VAH
WITHOUT VAH

ASSOCIATION OF HYPOPLASTIC
VERTEBRAL ARTERY

e

Graph 1 - Pie chart showing increased association of
posterior circulation stroke with hypoplastic vertebral artery.

HYPOPLASTIC VERTEBRAL ARTERY

Graph 2 — Bar chart showing frequency of right and left sided
hypoplastic vertebral artery.

DISCUSSION

In our study, VAH was seen more in association with the
posterior circulation stroke which is in line with a study” where
the PCS group showed a higher frequency of HVA than the
ACS group. Analysis of the risk factors for atherosclerotic
stenosis in posterior circulation in patients with acute ischemic

stroke indicated VAH as an independent risk factor.

The prevalence of VAH could be attributed to ethnicity and the
study of methodology factors. Stroke is a heterogeneous
group of diseases caused by many complex mechanisms, and
the mechanism by which VAH causes ischemic stroke remains
unknown” Although the precise mechanism concerning how
VAH pre-disposes atherosclerosis in the posterior circulation
remains unknown, this study suggested that VAH pre-
disposes atherosclerosis only in certain segments of the
posterior circulation.

Possible hemodynamic causes of increased posterior
circulation atherosclerotic stenosis in patients with VAH
include increased pressure difference in bifurcation areas in
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VAH patients, lower blood flow rate in hypoplastic vertebral
artery, accumulation of cellular elements in a significant
increase of blood viscosity, and contact of the luminal surface
with LDL in the hypoplastic vessel® Elongation, increased
ESS in the hypoplastic vessel, decreased ESS in the dominant
vessel and basilar artery, and all these hemodynamic factors
damage the endothelium.

Hemodynamic parameters associated with atherosclerosis
could not be measured in vivo”. Thus, to better understand the
mechanism, conducting studies that examine blood flow
parameters with high-resolution magnetic resonance
angiography in cerebral ischemia patients with VAH.

CONCLUSION -

HVA is not rare in the normal population, and is frequent in
patients with PCS. People with HVA may have a high
probability of PCS, with atherosclerotic susceptibility and
ipsilateral lesions in the vertebral artery territory.

Limitations Of The Study

This is a retrospective study that existed of only MRA. The pre-
requisite for contrast medium is the main limitation. Therefore,
more precise results can be achieved with a prospective study.
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