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Abstract

A 72-year-old male patient was admitted to the clinic on an urgent/emergency basis. The patient
complained of dizziness, loss of balance, and ringing in the ears. In the medical history, he reported
several episodes of loss of consciousness, with the most recent episode occurring approximately two

weeks ago. He also experienced numbness in the right limbs, lasting for several hours.

Due to these complaints, a duplex ultrasound of the carotid arteries and a CT angiography of the extra-
and intracranial vessels were performed. The investigation revealed up to 60% stenosis of the left
internal carotid artery, caused by soft atherosclerotic plaques. The right internal carotid artery was

calcified at the carotid sinus but without significant stenosis.

Neurological examination: cranial nerves intact; motor strength and range of motion preserved in all
four limbs; coordination tests were performed satisfactorily; pathological extensor reflex present on the

right side. The patient was classified as high-risk for stroke.

Cardiological consultation revealed essential (primary) hypertension. The patient had experienced a

TIA one week prior.
Clinical diagnosis — Hemodynamically significant stenosis of the left internal carotid artery.
Comorbidities — Essential (primary) hypertension; transient ischemic attack (unspecified).

Based on the patient's condition and diagnostic results, a decision was made in favor of surgical

intervention. The goal of the operation was the prevention of ischemic stroke.

Under general balanced anesthesia, a 10 cm incision was made over the projection of the left carotid
arteries. A longitudinal arteriotomy was performed on the anterior wall of the common carotid artery,

extending into the internal carotid artery, 3 cm in length. Intraoperative revision showed
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atherosclerotic degeneration of the left common, external, and internal carotid arteries. The

atherosclerotic plaque extended 1 cm into the internal carotid artery, causing hemodynamic stenosis.

A temporary shunt (9Fr) was inserted from the common carotid artery into the internal carotid artery,
and main arterial blood flow was restored. The clamping time was 01:30 minutes. An open

endarterectomy was performed on the common, internal, and external carotid arteries.

The temporary shunt was removed, and central blood flow was restored in the internal carotid artery.
The total clamping time was 03:00 minutes. The anastomosis was hermetic, and pulsation of the arteries

was confirmed within the wound. The wound was closed in layers.

Macroscopic specimen description: atherosclerotic plaque removed from the left common, internal,

and external carotid arteries.

Expected postoperative complications: acute cerebral circulatory disorders, hemorrhage, infection,
swelling, pain, adverse drug reactions, delayed wound healing, exacerbation of comorbidities,

thrombosis in the reconstruction zone, myocardial infarction.

Respiratory risks: respiratory distress syndrome, loss of work capacity, death, and risk of additional

surgical interventions.

Prevention of postoperative complications: adequate anticoagulant and antiplatelet therapy, aseptic

wound dressings, antibiotic therapy, syndrome-based and symptomatic treatment.
The patient did not develop complications and was discharged home on the 4th day of hospitalization.

Therapeutic and work-related recommendations: daily wound care; follow-up carotid duplex
ultrasound and vascular surgeon consultation after 3 weeks; ALT, AST, creatinine, and lipid profile
testing after 1 month; cardiologist consultation, complete blood count and CRP after 5 days; physical

rest for 2 weeks.

Keywords: carotid artery stenosis, carotid endarterectomy, atherosclerosis, TIA, stroke prevention,

vascular surgery.

Introduction

Carotid artery disease, characterized by atherosclerotic plaque accumulation in the carotid arteries,
significantly increases ischemic stroke risk due to stenosis or embolism. High-grade stenosis (270%) in
those who are symptomatic poses the greatest threat, while moderate stenosis (50%-69%) and severe
asymptomatic disease also warrant intervention. Carotid endarterectomy (CEA), the primary surgical
treatment, effectively removes plaque to restore blood flow and prevent stroke. Contemporary data

indicate perioperative stroke risks below 1% in specialized centers, reflecting advancements in
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technique and patient selection. Alternative procedures, such as carotid artery stenting (CAS) and
transcarotid artery revascularization (TCAR), serve high-risk patients, but CEA remains the preferred
standard for most. Effective management hinges on precise imaging, rigorous perioperative care, and
collaboration among surgeons, neurologists, and anesthesiologists to optimize outcomes and minimize

complications.

The neurologic dysfunction associated with microemboli may appear as sudden or transient neurologic
symptoms, including unilateral motor and sensory loss, aphasia (difficulty finding words), or dysarthria
(difficulty speaking due to motor dysfunction). These are referred to as transient ischemic attacks (TTA).
Most TIAs are brief, lasting only a few minutes. By convention, 24 hours is the arbitrary limit of a TIA.
If the symptoms persist, it is a stroke or cerebrovascular accident (CVA). An embolus to the ophthalmic
artery, the first branch of the internal carotid artery, can produce a temporary monocular vision loss,

known as amaurosis fugax, or permanent blindness

Historically, the carotid arteries have been recognized for their critical role in cerebral circulation.
Ancient physicians, including Hippocrates, identified the relationship between carotid artery
pathology and neurological deficits such as contralateral hemiplegia. Over centuries, advances in
anatomy, pathology, and surgical techniques have deepened our understanding of carotid artery

thrombosis and improved patient outcomes.

Early management of carotid artery disease involved ligation to control hemorrhage, but the
development of carotid endarterectomy and endovascular interventions has revolutionized treatment
approaches. Despite these advances, carotid artery thrombosis remains a complex clinical problem
requiring timely diagnosis and multidisciplinary management to prevent ischemic stroke and its

devastating consequences.

Discussion

Carotid artery disease remains a critical contributor to ischemic cerebrovascular events, and its clinical
significance is underscored by the high prevalence of embolic strokes originating from atheromatous
plaques at the carotid bifurcation. The preferential localization of plaques at the bulb and bifurcation
of the internal carotid artery—areas of disturbed flow and low shear stress—highlights the need to not

only quantify luminal narrowing but also assess plaque vulnerability.

The role of microemboli in transient ischemic attacks (TIAs) and minor strokes emphasizes the
dynamic nature of carotid pathology. Studies show that even moderate stenosis (>50%) can be
associated with embolic activity, particularly in symptomatic patients. This raises concerns about the
traditional reliance on percentage-based stenosis thresholds alone to guide intervention, as reflected in
the evolving role of imaging biomarkers such as contrast-enhanced ultrasound, vessel wall MRI, and

plaque morphology assessment.
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Carotid endarterectomy (CEA) remains the gold standard for symptomatic patients with >70% stenosis,
supported by NASCET and ECST trials. However, its benefit diminishes in moderate stenosis (50-69%)
and is not evident in mild cases (<50%). Carotid artery stenting (CAS) offers a less invasive alternative,
yet randomized controlled trials like EVA-3S and ICSS have consistently shown higher periprocedural
stroke risk, especially in older adults. Conversely, TCAR has emerged as a promising technique that
balances safety and efficacy, particularly in high-risk surgical candidates, though long-term data

remain limited.

Emerging technologies are reshaping risk stratification. Artificial intelligence and machine learning
models hold promise in integrating multimodal data—clinical, imaging, and proteomic—to predict
stroke risk with higher precision. Nevertheless, these tools must be validated across diverse populations

and healthcare settings before widespread adoption.

Timing of intervention is another critical factor. Evidence strongly supports early revascularization—
ideally within two weeks of symptom onset. Delayed treatment, especially beyond 4 weeks, markedly
reduces the benefit of intervention. However, the risk of operating too early (e.g., within 48 hours post-
stroke) must be weighed against the potential for hemorrhagic transformation and periprocedural

stroke due to plaque instability.

There remains a pressing need to personalize treatment decisions based not only on stenosis severity
but also on plaque behavior, patient age, comorbidities, and symptomatology. Future guidelines may
shift toward a biologically driven rather than anatomically driven paradigm in carotid disease

management.

Conclusion

Carotid artery disease remains a leading cause of ischemic stroke, primarily driven by embolization
from atherosclerotic plaques at the carotid bifurcation. Timely identification and intervention are
essential to prevent irreversible neurologic damage. Carotid endarterectomy continues to be the gold-
standard treatment for symptomatic patients with high-grade stenosis, offering significant stroke risk
reduction when performed promptly. While carotid artery stenting and transcarotid artery
revascularization expand the treatment options, their use must be guided by patient-specific risk

profiles, anatomical considerations, and procedural expertise.

Emerging imaging modalities and biologically focused assessments of plaque vulnerability offer
opportunities to move beyond traditional stenosis-based decision-making. Additionally, artificial
intelligence and proteomic tools may soon refine our ability to stratify risk and personalize
management. Ultimately, a multidisciplinary, evidence-based approach remains critical in improving

outcomes for patients with carotid artery disease and reducing the global burden of stroke.
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