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Arterial stiffness

* The relationship between visceral adiposity index and estimated pulse wave velocity: insights
from NHANES database

» Relationship between bleeding risk and arterial stiffness in patients with cerebral aneurysms

e Cerebrovascular longitudinal atlas: Changes in cerebral arteries in unruptured intracranial
aneurysm patients followed with MRA

e Dural arteriovenous fistulas of the anterior condylar confluence involving the anterior condylar
vein within the hypoglossal canal: Two case reports

» Atlantoaxial Subluxation Related to Axial Spondylarthritis: A Case-Based Systematic Review

e Bilateral synchronous UBE for unilateral laminotomy and bilateral decompression as a
potentially effective minimally Invasive approach for two-level lumbar spinal stenosis

e Safe Navigation of Guiding Catheters during Stenting for Common Carotid Artery Lesions: The
"No-Touch" Technique

e Advancing prediction of age-related vascular cognitive impairment based on peripheral and
retinal vascular health in a pilot study: a novel comprehensive assessment developed for a
prospective workplace-based cohort (The Semmelweis Study)

Arterial stiffness refers to the reduced ability of the arteries to expand and contract in response to
changes in blood pressure. It is a characteristic of the aging process and can also be influenced by
various medical conditions. The main factor contributing to arterial stiffness is the gradual
accumulation of collagen and other structural changes in the arterial walls.

Key points

Arterial Compliance: Arterial compliance is a measure of the ability of arteries to expand and contract
in response to changes in blood pressure. Arterial stiffness is the opposite of arterial compliance. Stiff
arteries are less able to accommodate the surge of blood during each heartbeat, which can lead to
increased stress on the heart and other organs.

Causes:

Aging: Arterial stiffness is a natural consequence of aging. As people get older, the elasticity of their
arterial walls diminishes. Hypertension (High Blood Pressure): High blood pressure can contribute to
arterial stiffening as the arteries experience increased pressure with each heartbeat. Atherosclerosis:
The buildup of fatty plaques in the arteries can also make them stiffer and less flexible. Diabetes:
Diabetes can affect the structure and function of blood vessels, contributing to arterial stiffness.
Inflammation: Chronic inflammation can damage arterial walls and promote stiffness. Genetics: Some
individuals may be genetically predisposed to have stiffer arteries. Consequences:

Increased Cardiovascular Risk: Arterial stiffness is associated with an increased risk of cardiovascular
diseases, such as hypertension, heart disease, and stroke. Increased Workload on the Heart: Stiff
arteries can make it more challenging for the heart to pump blood effectively, potentially leading to
left ventricular hypertrophy (enlargement of the heart's main pumping chamber). Pulse Wave Velocity
(PWV): Measuring the speed at which the pulse wave travels through the arteries (PWV) is a common
method for assessing arterial stiffness. A higher PWV is associated with stiffer arteries and is an
independent predictor of cardiovascular events. Assessment:
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Pulse Wave Velocity (PWV): As mentioned earlier, PWV is a common method to assess arterial
stiffness. It measures the time it takes for the pressure wave to travel between two arterial sites (e.g.,
carotid and femoral arteries). Augmentation Index: This index reflects the magnitude of pressure
increase in the central arteries as a result of reflected waves from the periphery. It is another
measure of arterial stiffness. Ultrasound Imaging: Ultrasound can be used to measure arterial
distensibility, which is a measure of how much an artery expands and contracts with each heartbeat.
Management:

Lifestyle Modifications: Lifestyle changes, including regular exercise, a healthy diet, and smoking
cessation, can help improve arterial stiffness. Blood Pressure Control: Managing hypertension is
crucial in reducing arterial stiffness. Medications: Some medications, such as certain
antihypertensives and statins, may help reduce arterial stiffness in individuals with specific risk
factors. Antioxidants: Antioxidant-rich diets and supplements are being studied for their potential role
in improving arterial stiffness by reducing oxidative stress. Arterial stiffness is an important parameter
in cardiovascular health, and its assessment can help identify individuals at higher risk for
cardiovascular events. Managing arterial stiffness is an essential part of preventive cardiology and
can contribute to overall heart health.

Arterial Stiffness Diagnosis

Arterial stiffness is an important indicator of cardiovascular health. Increased stiffness is associated
with a higher risk of heart disease and stroke. Several methods can be used to diagnose arterial
stiffness:

1. Pulse Wave Velocity (PWV)

e What it measures: Pulse Wave Velocity assesses the speed at which blood pressure waves
move through the arteries. Higher velocities indicate stiffer arteries.

e How it works: PWV is typically measured between two points on the body (e.g., the carotid
and femoral arteries). A faster travel time of the pulse wave corresponds to greater arterial

stiffness.
* Why it's used: PWV is considered the gold standard for assessing arterial stiffness.

2. Augmentation Index (Alx)

e What it measures: Alx evaluates the increase in blood pressure due to the reflected wave
from the peripheral arteries.

e How it works: When arteries are stiff, the reflection of the pulse wave is faster, and the
augmentation of the central blood pressure increases. Alx is derived from pulse wave analysis.

e Why it's used: It reflects both arterial stiffness and wave reflection, providing additional
insights into cardiovascular risk.

3. Central Aortic Pressure

e What it measures: Central aortic pressure is the blood pressure in the aorta, which can differ
from the pressure measured in the arm (brachial pressure).
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e How it works: Devices using pulse wave analysis or applanation tonometry can estimate
central aortic pressure. Stiffer arteries lead to higher central pressures.

e Why it's used: Central pressure is thought to be more relevant for understanding heart
disease risk than peripheral pressure.

4. Echocardiography

¢ What it measures: While primarily used to assess heart structure and function, certain
echocardiographic parameters (e.qg., aortic root distensibility) can provide insights into arterial
stiffness.

e How it works: By measuring the aortic diameter changes during the cardiac cycle, one can
estimate how elastic the aorta is.

e Why it's used: It is non-invasive and can provide complementary information when combined
with other methods.

5. Magnetic Resonance Imaging (MRI)

¢ What it measures: MRI can assess the stiffness of large arteries, particularly the aorta, by
measuring how it expands and contracts with the heartbeat.

e How it works: Aortic stiffness can be estimated by combining pulse wave velocity and the
diameter changes of the aorta.

e Why it's used: MRI offers high accuracy and detailed information on the entire vascular
system, though it is costly and less accessible than other methods.

6. Ultrasound-Based Methods

* What it measures: Techniques like arterial distensibility or compliance can be evaluated using
ultrasound to directly measure arterial wall movements.

e How it works: By tracking how the artery wall moves in response to the pulsatile blood flow,
clinicians can determine how stiff the artery is.

e Why it's used: Ultrasound is non-invasive and readily available, making it a practical tool for
assessing localized arterial stiffness.

Additional Tests

e Blood Pressure Monitoring: High blood pressure is often associated with increased arterial
stiffness, so monitoring blood pressure trends can help identify individuals at risk.

e Cardio-ankle Vascular Index (CAVI): This index is similar to PWV but less dependent on
blood pressure and may provide a more accurate reflection of arterial stiffness.

Early diagnosis of arterial stiffness can help in managing and preventing cardiovascular diseases.
Regular monitoring, particularly in patients with risk factors such as hypertension, diabetes, or aging,
is crucial for maintaining cardiovascular health.
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Complications

Arterial stiffness, when left unmanaged, can lead to a range of serious health complications, primarily
affecting the cardiovascular system. These complications are often linked to the reduced ability of
arteries to accommodate changes in blood pressure and to the increased workload on the heart. Here
are some of the potential complications associated with arterial stiffness:

Hypertension (High Blood Pressure): Arterial stiffness is often associated with hypertension. Stiffer
arteries can lead to elevated systolic blood pressure (the top number in a blood pressure reading)
because they are less able to expand and absorb the pressure of each heartbeat. Hypertension is a
significant risk factor for various cardiovascular problems, including heart disease and stroke.

Left Ventricular Hypertrophy (LVH): Arterial stiffness places an increased workload on the heart as it
pumps blood against the resistance of stiff arteries. Over time, this can cause the left ventricle of the
heart to thicken and enlarge (left ventricular hypertrophy). LVH is a risk factor for heart failure,
arrhythmias, and other cardiac complications.

Atherosclerosis: Arterial stiffness is associated with the development and progression of
atherosclerosis, a condition characterized by the buildup of fatty plaques in the arterial walls.
Atherosclerosis can lead to the narrowing of arteries, reducing blood flow to vital organs and tissues
and increasing the risk of heart attacks and strokes.

Stroke: Stiffer arteries are less able to buffer the force of each heartbeat, which can lead to pressure
fluctuations in the brain's blood vessels. This can increase the risk of cerebral microvascular damage
and ischemic strokes (caused by blocked blood vessels in the brain) or hemorrhagic strokes (caused
by bleeding in the brain). Arterial Stiffness as the Prevailing Risk Factor for Cerebral Small Vessel
Disease in Stroke-Free Individuals

Coronary Artery Disease (CAD): CAD, a leading cause of heart attacks, can result from arterial
stiffness. Reduced arterial compliance can lead to impaired coronary blood flow, limiting the heart's
oxygen supply, which may lead to angina or myocardial infarction (heart attack).

End-Organ Damage: The increased pulsatile pressure and reduced ability of stiff arteries to dampen
pressure fluctuations can damage various organs. This includes the kidneys, where it can contribute
to kidney dysfunction and worsening of chronic kidney disease. Additionally, stiff arteries can affect
the retinal blood vessels and increase the risk of eye problems.

Cognitive Impairment: Arterial stiffness may be linked to cognitive decline and an increased risk of
conditions such as vascular dementia and Alzheimer's disease. Reduced blood flow to the brain can
impair cognitive function.

Peripheral Artery Disease (PAD): Arterial stiffness can contribute to the development of PAD, a
condition where blood flow to the extremities is restricted, resulting in symptoms like leg pain,
reduced mobility, and an increased risk of limb amputation.

Increased Cardiovascular Events: People with increased arterial stiffness are at a higher risk of
cardiovascular events, including heart attacks, strokes, and cardiovascular-related hospitalizations.

Mortality: Arterial stiffness is a significant predictor of mortality, particularly in individuals with
cardiovascular disease and in the elderly population.
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It's important to recognize that arterial stiffness is not an isolated condition but often occurs in the
context of various risk factors, such as hypertension, diabetes, and atherosclerosis. Addressing these
underlying conditions and adopting a heart-healthy lifestyle, which includes regular exercise, a
balanced diet, and blood pressure control, is crucial in reducing the risk of complications associated
with arterial stiffness. Additionally, medications may be prescribed to manage underlying risk factors
and improve arterial stiffness. Regular medical check-ups and consultations with healthcare
professionals are important for monitoring and addressing these potential complications.
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