PowerPoint Presentation 2 Script


SLIDE ONE Hi my name is X and I have chosen to discuss arterial and venous haemodynamics from Module 6. I hope you enjoy my presentation.

SLIDE TWO So what is haemodynamics? Secomb describes haemodynamics as the study of blood flow (2016). It can be further defined as the circulatory systems distribution and maintenance of blood flow and pressure throughout the body’s blood vessels. The haemodynamics of blood flow can be influenced and disrupted by many factors, however, vessels are often capable of adjusting to maintain blood flow and oxygen delivery for the body (Cleveland Clinic, 2022). The study of haemodynamics includes basic cardiac measures such as arterial pressure and cardiac output (Secomb, 2016). 


SLIDE THREE What are the differences between the arterial and venous systems? The arterial system carries blood away from the heart via the aorta, delivering blood, oxygen, and nutrients to the organs (Cleveland Clinic, 2022). Whereas the venous system returns blood to the heart aided by muscular contractions (Tucket et al, 2023). Secondly, the arterial system carries oxygenated blood with the exception of the pulmonary artery which delivers blood to the lungs. In contrast, the venous system carries deoxygenated blood with the exception of the pulmonary veins (Cleveland Clinic, 2022).

SLIDE FOUR Arteries are comprised of thick, muscular walls designed to withhold high pressure gradients and forces.  They consist of 3 layers, the tunica externa, which is the most outer layer, the tunica media which is the middle layer and the tunica intima being the most inner layer of the artery (Cleveland Clinic, 2022). Arteries range in size from 0.01mm to up to 25mm. The aorta is the body’s main and largest artery. Unlike veins, most arteries do not require valves as the high pressure force of blood being ejected from the heart naturally aids in forward flow (Cleveland Clinic, 2022).

SLIDE FIVE  How does haemodynamics of the arterial system work? Arteries are responsible for delivering oxygen rich blood to the organs and maintaining adequate blood flow and pressure (Cleveland Clinic, 2022). To do this, the nervous system signals the arteries to contract and relax appropriately.  Arteries have laminar flow with blood flow being fastest in the middle of the artery and slowest against the walls (Cleveland Clinic, 2022). Approximately only 10% of the bodies volume of blood is contained within your arteries at any given point. An important factor to note is that as time & distance from the heart increase, fluctuation between systolic and diastolic pressures decrease (Tansey, 2019).

SLIDE SIX So what influences arterial haemodynamics? The arterial system can be influenced by many factors inclusive but not limited to: accumulation of plaque in an artery, also known as atherosclerosis. Turbulence caused by a change in vessel direction or diameter. Blood pressure, regurgitation, deep vein thrombosis, valve disease, heart rate, ventricular function, and cardiac output which I will discuss shortly (Cleveland Clinic, 2022).

SLIDE SEVEN Arterial stenosis is a narrowing of an artery that is usually caused by progressive calcification. When the blood flow encounters this area of stenosis or narrowing it causes flow acceleration to occur and a jet is created (Mayo Clinic, 2023). The blood must accelerate to maintain flow rate. Beyond the area of narrowing there is a short period of turbulence and reversal of blood flow before the restoration of laminar flow (Mayo Clinic, 2023). This is frequently seen in the aorta, more commonly known as aortic stenosis, in which there is a narrowing of the aortic valve (Mayo Clinic, 2023). 

SLIDE EIGHT  What is Cardiac output? Cardiac output is the product of heart rate and stroke volume (King et al, 2023). Heart rate is the number of beats per minute and stroke volume can be defined as the volume of blood that is ejected during a ventricular contraction.  Therefore, cardiac output is essentially the amount of blood being pushed through the veins and arteries following ventricular contraction (Cleveland Clinic, 2022). Cardiac output can be calculated by multiplying a patient’s heart rate by their stroke volume. 

SLIDE NINE The central nervous system is responsible for signalling arteries to contract and expand which therefore alters the level of blood force in the artery and adjusting blood pressure (Cleveland Clinic, 2022). A normal blood pressure reading is approximately 120/80mmHg (Mayo Clinic, 2022). High blood pressure is considered as being over 130 and occurs when the force of blood is chronically high within the arteries. This high level of blood pressure makes the heart pump and work harder (John Hopkins Medicine, 2023).


SLIDE TEN How does the anatomy of a vein differ from that of an artery? Veins have thin walls that lack elasticity. Much alike arteries, veins contain 3 layers inclusive of the tunica externa, tunica media and tunica intima. However, veins also are comprised of one-way bicuspid valves to aid in the forward flow of blood towards the heart and prevent backflow (Tucker et al, 2023).  There are 3 types of veins within the circulatory system inclusive of superficial, deep and perforating veins (Cleveland Clinic, 2022). These veins have differing locations in the body depending on their role within the circulatory system.

SLIDE ELEVEN Now we are going to have a look at venous haemodynamics. The veins have to get blood back to the heart against a very high hydrostatic pressure gradient. Almost 3 quarters of the body’s blood lays within the venous system at any given point in time. Veins have varying peripheral resistance that are influenced by vasoconstriction and vasodilation (Cleveland, 2022). At rest, venous pressure is low in comparison to pressure within the arteries. However, when muscles contract the pressure dramatically increases to overcome gravity (Tansey, 2019). To move the blood forward and back to the heart, skeletal muscles compress the vein allowing only forward flow with the aid of the one-way valve, this is known as the venous pump mechanism (Tansey, 2019). 

SLIDE TWELVE So what influences the venous system? Some examples of influencing factors include: Postural changes that can challenge blood pressure maintenance with gravitational forces naturally pulling venous blood to the lower body (Tansey, 2019). Respiration also influences the venous system with the venous pulse altering with respiration, unlike the arterial pulse (Tansey, 2019). Other factors include an increase in total blood volume, cardiac receptors and venous pooling (Tansey, 2019).


SLIDE THIRTEEN How do problems with venous or arterial haemodynamics present clinically? Depending on the cause, patients may present with the following symptoms: dizziness, shortness of breath, heart arrythmias, fainting, fatigue or pale complexion (Cleveland Clinic, 2022). For example, high blood pressure can present as shortness of breath and an irregular heartbeat (Mayo Clinic, 2022).  

SLIDE FOURTEEN Here are the 5 quiz questions. Question One, Venous pressure is higher than arterial, true or false? Question Two, What are the 3 layers of a vein? Question Three, Cardiac output is the product of what and what? Question Four, all arteries except the what carry oxygenated blood? Is it A, the aorta, B, the pulmonary artery or C the Carotid artery. Question Five, stroke volume is the volume of blood ejected during atrial contraction, true or false?

SLIDE FIFTEEN Thank you for listening to my presentation on arterial and venous haemodynamics, I hope you found it informative. Here is my list of references. 





























ANSWERS TO THE QUIZ QUESTIONS

1) B
2) Tunica Externa, Tunica Media and Tunica Intima 
3) Stroke volume, Heart rate
4) B
5) B
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