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Abstract

Acute ischemic stroke is a major cause of mortality and long-term disability
worldwide. Rapid restoration of cerebral blood flow is essential for reducing brain
tissue damage and improving neurological outcomes. Mechanical thrombectomy has
become a fundamental treatment for selected patients with acute ischemic stroke
caused by large-vessel occlusion. Among endovascular techniques, aspiration
thrombectomy offers an effective approach to removing thrombi using specialized
aspiration catheters and vacuum-based systems. However, procedural success
depends on several factors, including catheter design, guide catheter support,
vascular anatomy, clot characteristics, and the coordination of aspiration devices.
This article examines approaches to improving emergency aspiration thrombectomy
through the appropriate selection and application of different guide catheter and
aspiration systems. Particular attention is given to catheter navigation, aspiration
efficiency, procedural safety, and the prevention of complications. The importance
of rapid patient assessment, imaging-based treatment selection, and standardized
procedural protocols is also discussed. Individualized device selection and effective

coordination between stroke specialists and interventional teams may contribute to
efficient recanalization and improved patient outcomes. Further comparative
search is necessary to establish the optimal combination of aspiration and
eter systems for different clinical and anatomical conditions.
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Introduction
Acute ischemic stroke occurs when blood flow to a region of the
most commonly by a blood clot. The resulting interruption of oxyg
delivery can cause irreversible neuronal injury, making early diagnosis and
treatment essential. Stroke management therefore emphasizes rapid identification of
eligible patients and timely restoration of cerebral circulation.

Mechanical thrombectomy has substantially improved the treatment of selected
patients with acute ischemic stroke caused by large-vessel occlusion. The procedure
involves advancing endovascular devices through the arterial system to the site of
obstruction and removing the thrombus to restore blood flow. Aspiration
thrombectomy is one of the principal techniques used for this purpose. It employs a
large-bore aspiration catheter connected to a vacuum source, enabling the operator
to engage and extract the clot.
Despite advances in endovascular technology, successful thrombectomy remains
technically demanding. Cerebral vascular anatomy varies considerably between
patients, while thrombi differ in size, composition, firmness, and adherence to the
vessel wall. These characteristics can influence catheter navigation, clot
engagement, aspiration efficiency, and the likelihood of achieving successful
reperfusion.
Guide catheters and aspiration systems play complementary roles during the
procedure. The guide catheter provides access and support for the delivery of
devices, whereas the aspiration catheter is advanced toward the occlusion to
facilitate thrombus removal. Insufficient support may hinder navigation, while
uate catheter positioning or poor clot engagement may reduce aspiration
ess. Consequently, selecting compatible devices and adapting the
to individual anatomical and clinical circumstances are important
considerations.
The purpose of this article is to examine strategies for improving emergency
aspiration thrombectomy in acute ischemic stroke through the appropriate use of
different guide catheter and aspiration systems, with particular emphasis on

procedural efficiency, safety, and the achievement of effective cerebral reperfusion.
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Improving Aspiration Thrombectomy Techniques
The effectiveness of aspiration thrombectomy depends on the i
catheter characteristics, aspiration pressure, vascular anatomy,
properties. An appropriate aspiration catheter should provide sufficient Interna
diameter for effective clot engagement while maintaining flexibility for navigation
through tortuous vessels. Larger-bore catheters may facilitate aspiration of
substantial thrombi; however, their use must be balanced against vessel dimensions,
anatomical accessibility, and procedural safety.
Guide catheter selection is equally important. Adequate support helps maintain
stable access and facilitates the advancement of aspiration devices. Balloon guide
catheters may provide additional flow-control options in selected procedures,
although their suitability depends on the individual case and the operator's strategy.
The choice of access route and guide system should account for the patient's
vascular anatomy and the need to minimize delays.
Before thrombectomy, clinicians should evaluate brain imaging and vascular
imaging to confirm the diagnosis, identify the occlusion site, assess the extent of
established ischemic injury, and determine treatment eligibility. Treatment decisions
must follow current stroke guidelines and should not be delayed by unnecessary
investigations.
During aspiration, careful catheter positioning and stable contact with the thrombus
are essential. The operator should apply the device according to the manufacturer's
instructions and established procedural protocols. Continuous assessment of catheter
position, aspiration performance, and blood flow helps determine whether further
ention is required. If the initial attempt is unsuccessful, the team may consider
tive catheter, a different aspiration strategy, or a combined technique,
on the anatomical and clinical circumstances.

Procedural Safety and Clinical Outcomes
Improving procedural efficiency must not compromise patient safety. Potential
complications include vessel injury, arterial dissection, perforation, vasospasm,

embolization into new vascular territories, and intracranial hemorrhage. Appropriate

434



https://scopusacademia.org/

JMEA Journal of Modern Educational Achieveme
Volume 6, 2026

device selection, careful manipulation, ‘and continuous Imagi
essential for reducing procedural risks.
Clinical outcomes should be assessed using standardized me
include successful reperfusion, procedure duration, the number of thrombec
passes, complications, and functional outcomes at follow-up. The modified
Thrombolysis in Cerebral Infarction (mTICI) scale is commonly used to evaluate
the degree of reperfusion following endovascular treatment. Functional recovery is
frequently assessed using the modified Rankin Scale.
Comparisons between aspiration systems should account for baseline stroke
severity, occlusion location, clot characteristics, time from symptom onset to
treatment, and operator experience. Without appropriate adjustment for these
factors, differences in outcomes cannot reliably be attributed to a particular device.
Conclusion
Emergency aspiration thrombectomy is an important endovascular treatment
for selected patients with acute ischemic stroke caused by large-vessel occlusion. Its
effectiveness depends on rapid patient selection, appropriate imaging.
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