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Evaluation of Diameter Changes, Stress-strain Elastic Modulus and Stiffness in Normal and Atherosclerotic
Common Carotid Arteries in Both Sex Based on End Pressure Variation

Mokhtari — Dizaji M, PhD'. and Nikanjam N, MSc’

1- Assistant Professor, Medical Physics Department, Tarbiat Modares University, 2. Master of Science in Medical Physics, Lavasani Cardiovascular
Medical Center, Tehran, Iran

EVALUATION OF ELASTIC PROPERTIES OF MAJOR ARTERIES IS SUBJECT OF GREAT INTEREST WITH
RESPECT TO THE DEVELOPMENT OF VASCULAR DISEASES. IN THIS STUDY CHANGES IN DIAMETER AND
CROSS-SECTIONAL AREA, STRESS-STRAIN ELASTIC MODULUS AND STIFFNESS OF THE COMMON CAROTID
ARTERIES IN HEALTHY AND ATHEROSCLEROTIC WOMEN AND MEN WERE EVALUATED BY USING INDIRECT
END PRESSURE CHANGES. VARIATIONS IN DIAMETER AND CROSS-SECTIONAL AREA OF CAROTID ARTERY
IN SYSTOLIC AND DIASTOLIC PHASES WERE MEASURED BY B-MODE ULTRASONOGRAPHY AND USING
EDGE TRACKING ALGORITHM. INDIRECT END PRESSURE MEASUREMENT WAS PERFORMED IMMEDIATELY
AFTER THE MEASUREMENT OF THE PULSATILE VESSEL DIAMETER. PRESSURE-STRAIN ELASTIC MODULUS
AND STIFFNESS WERE ESTIMATED BASED ON THE STRAIN AND END PRESSURE CHANGES. THE RESULTS
OF THE EVALUATION OF MECHANICAL PARAMETERS OF COMMON CAROTID ARTERY BASED ON END
PRESSURE CHANGES SHOWED SIGNIFICANT DIFFERENCE BETWEEN HEALTHY AND ATHEROSCLEROTIC
WOMEN (P<0.05). COMPARISON OF WOMEN AND MEN WITH THE SAME AGE RANGE IN TWO GROUPS OF
NORMAL AND ATHEROSCLEROTIC SHOWED THAT MECHANICAL PROPERTIES AND DIAMETER CHANGES
ARE NOT SEX-DEPENDENT AND IN THE PROCESS OF ATHEROSCLEROSIS DISEASE ELASTIC PARAMETERS
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SHOW INCREASE IN BOTH SEX. BY EVALUATING END PRESSURE CHANGE OF COMMON CAROTID ARTERY,
ATHEROSCLEROSIS DISEASE (ESPECIALLY IN SEVERE STENOSIS) IN BOTH SEX CAN BE DETECTED.

Key Words: Ultrasound, Carotid elastic modulus, Stiffness, End pressure, Atherosclerosis, Sex
Journal of Kerman University of Medical Sciences, 2004; 11(3): 170-177
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