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SOLE FEEDBACK – Cardiovascular Medicine

The following pages provide you with templates on which you can record your thoughts as the course proceeds. At the end of the course you can enter your views onto SOLE.

Please answer all questions by selecting the response which best reflects your view.

	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	The content of this module is useful.
	(
	(
	(
	(
	(

	The support materials available for this module (e.g. handouts, web pages, problem sheets) are helpful.
	(
	(
	(
	(
	(

	I receive sufficient feedback and guidance.
	(
	(
	(
	(
	(

	Overall, I am satisfied with this module.
	(
	(
	(
	(
	(


Please use this box for constructive feedback and suggestions for improvement.

	


SOLE FEEDBACK - INDIVIDUAL LECTURERS

Please note that for SOLE, a Lecturer’s name will only appear once. This template gives you the opportunity to record your comments about each lecture in the order of delivery.

On the following section, you have an opportunity to record any comments and constructive feedback you have for each lecturer.

	
	The lecture(s) are well structured
	The lecturer explains concepts clearly
	The lecturer engages well with the students

	Lecturer and Lecture Title
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Ken MacLeod 

Mechanical properties of the heart 
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Mary Sheppard

Normal Anatomy of the heart
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Alun Hughes

The function of the normal circulation


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Alun Hughes

The anatomy of blood vessels and microcirculation
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Ranil De Silva
Acute Coronary Syndromes

	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Ranil De Silva

Myocardial Infarction and remodeling of the heart
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Jamil Mayet

Heart sounds and cardiac murmurs.
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Simon Gibbs

Pulmonary Circulation in health and disease


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Darrel Francis

Heart Failure : Definitions - epidemiology - aetiology and prognosis
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Darrel Francis
Clinical Case Scenarios
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	David Lefroy
The Electrocardiogram: Understanding the ECG
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	David Lefroy
Basic cardiac arrhythmias 


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Ken MacLeod
Revision: Integration of the CVS
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dorian Haskard

Introduction to arthrosclerosis


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Michael Bellamy

Valvular Heart Disease 


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Petros Nihoyannopoulos

Basic principles of Echocardiography 


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Nicholas Peters

Electrical activity of the heart
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Jaspal Kooner

Risk Factors and CAD
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Chris Baker

Cardiac catheterization, angiography and basic haemodynamics
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prakash Punjabi
Basic Principles of Cardiac Surgery
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	David Lefroy

ECG Revision
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Lecturer and Lecture Title
	Please use this box for additional constructive feedback.

	Ken MacLeod 

Mechanical properties of the heart 
	

	Mary Sheppard

Normal Anatomy of the heart
	

	Alun Hughes

The function of the normal circulation


	

	Alun Hughes

The anatomy of blood vessels and microcirculation
	

	Ranil De Silva

Acute Coronary Syndromes


	

	Ranil De Silva

Myocardial Infarction and remodeling of the heart
	

	Jamil Mayet

Heart sounds and cardiac murmurs.
	

	Simon Gibbs

Pulmonary Circulation in health and disease


	

	Darrel Francis

Heart Failure : Definitions - epidemiology - aetiology and prognosis
	

	Darrel Francis

Clinical Case Scenarios
	

	David Lefroy

The Electrocardiogram: Understanding the ECG
	

	David Lefroy

Basic cardiac arrhythmias 


	

	Ken MacLeod

Revision: Integration of the CVS
	

	Dorian Haskard

Introduction to arthrosclerosis


	

	Michael Bellamy

Valvular Heart Disease 


	

	Petros Nihoyannopoulos

Basic principles of Echocardiography 
	

	Nicholas Peters

Electrical activity of the heart
	

	Jaspal Kooner

Risk Factors and CAD
	

	Chris Baker

Cardiac catheterization, angiography and basic haemodynamics
	

	Prakash Punjabi

Basic Principles of Cardiac Surgery
	

	David Lefroy

ECG Revision
	

	
	Please use this box for additional constructive feedback




Cardiovascular Medicine

INTRODUCTION
This introductory course to the cardiovascular system has been developed to teach you firstly the anatomy of the heart and circulation, then the physiology of the cardiovascular system. After learning the basic principles you will then be introduced to the pathophysiology of the cardiovascular system and the specific pathological conditions affecting all parts of the heart.

Broad Learning Outcomes

By the end of this module the medical student will:

1. Understand and describe the mechanisms that underpin cardiovascular physiology and have a basic understanding of cardiac anatomy and pathology.

 

2. Have an understanding of the roles that risk factors play in cardiovascular health and disease.

 

3. Be able to identify patients with, or at risk of ischaemic heart disease.

 

4. Be able to describe the conditions that affect the heart to both patients and medical colleagues.

 

5. Be familiar with the various diagnostic tests used in cardiovascular medicine, their uses and limitations and the difference between testing and screening.
COURSE STRUCTURE

This course covers most of the broad objectives. Specific objectives are given before each lecture in the course guide.  

The course is divided into a series of 19 lectures, 2 revision sessions, one workshop, and two clinical based scenarios, including sessions and self-directed learning requirements.

ASSESSMENT

Exams
There will be questions set on the topic of the cardiovascular system in both the Formative and Summative examinations which will take place in February and June 2012 respectively. Specific details of examinations will be available on the intranet.

Staffing

Teaching on this course will be delivered principally by academic staff of the National Heart & Lung Institute (a Division of the Faculty of Medicine at Imperial College) and clinical staff in the Imperial College Healthcare Trust, Cardiovascular Sciences Division. 

The course director is Professor Petros Nihoyannopoulos and he can be contacted on petros@imperial.ac.uk or on 0208 383 8156. 

Practice questions

The practical session will introduce you to understanding the various diagnostic tests and how to apply them in a variety of clinical settings. Below are a few examples in the standard exam format for revision purposes:

Examples:

Short Answer Questions
Question 1:

What information about cardiac disease can be obtained from an angiogram of the left ventricle?  (10 marks)

· Overall left ventricular function / ejection fraction

2marks

· Regional left ventricular function (akinesia / hypokinesia)
2marks

· Left ventricular aneurysm

· Left ventricular size

· Mitral regurgitation

· Mitral valve prolapse

· Intraventricular obstruction

· Tumour / thrombus

(one mark each for 3 - 8)

Question 2: 

(a) How do factor Va and factor VIIa accelerate blood coagulation? (4 marks)

Answer:

-Factor Va is a cofactor for the activation of prothrombin by factor Xa (2 marks)
-Factor VIIIa is a cofactor for the activation of factor X by factor IXa (2 marks)
(b) How are factors Va and VIIIa activated? (1 mark)

Answer:

-Thrombin activates them both 

(c) How are factors Va and VIIIa inactivated? (2 marks)

Answer:

-They are both inactivated by activated protein C. Protein S acts as a cofactor for inactivation 

(d) What are the consequences of impaired inactivation of factor Va? (3 marks)

Answer:

-Reduced inactivation of factor Va disturbs the haemostatic balance, resulting in excessive thrombin generation and an increased risk of venous thromboembolism (eg in the case of factor V Leiden) 
Question 3: 
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A.  (i)   Name landmark 1 on the picture above.   (2 marks)
Sternal angle (of Louis)

(ii)  Which great vessel is at the level of landmark 1?   (1 mark)


Arch of Aorta

(iii)
Which respiratory feature is at the level of landmark 1?  (1 mark)


Tracheal bifurcation


(iv)  Over which intercostal space does the nipple (2) lie?  (1 mark)

The fourth space

(v)  What does the broken line indicated by pointer 3 delineate? (1 mark)


The costal margin

B.
Explain how you could locate the apex beat of the heart using some or all of landmarks 1, 2 and 3.    (2 marks)
Count down to Left 5th space from sternal angle or nipple.

Palpate this space in the mid-clavicular line

C.  How might the technique for locating the apex beat differ if the patient were a woman? (2 marks) 

Lower border of breast on 6th space – lift breast and palpate above rib
Question 4:
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The ECG recording shown above was recorded from lead II.

a) Between which two limbs of the subject was this recording made?

         ……………………… and ……………………………..

b) Using the hexagonal reference system, lead II has its positive pole at + 60o.

Where, in the same system, is the positive pole of lead aVL?

   …………………. degrees.

c)  What is the normal range of the mean frontal plane axis of the ventricles in man?

       From …………degrees to …………degrees.

d) Using the complex indicated by the asterisk in the record above, measure the QT interval. Include the units.

…………………………….

e)   Give the normal range for the QT interval in man. Include the units.

Answers:

a)  Right Arm and Left Leg.  1 mark for each.                                              2 marks

b)  Minus 30 degrees.              2 marks                                                           2 marks

c)  From –30 degrees to +90 degrees.  1 mark for each.                                 2 marks

d) I think it is 9 small squares i.e. 0.36 secs  (2 marks)                                   2 marks

    Accept  0.32 – 0.40sec for 1 mark.

e) Accept 0.33 – 0.43.              1 mark for each.                                              2 marks

     Note that textbooks vary on  exact numbers. Use reasonable discretion.

True/False Questions
· Mean arterial blood pressure is the product of cardiac output and total peripheral resistance. T


· Hypertension is an important risk factor for kidney failure.
T


· Branch points are the regions of the arterial tree most susceptible to atherosclerosis.   T

· Endothelial cell activation is essential for the capture of leukocytes from the circulation to the arterial wall. T

· Stroke can be due to atherosclerotic narrowing of the coronary arteries.   F

· Paracetamol plays a role in the management of atherosclerosis. F

· An increase in sympathetic nervous system activity increases the slope of the pre-potential in the pacemaker cells of the heart.  T

· Hydroxymethylglutaryl coenzyme A inhibitors (statins) inhibit cholesterol uptake into hepatocytes.  F

· Acute myocardial infarction always produces changes visible to the naked eye in the heart at post mortem. F

· The left atrium is the most posteriorly situated cardiac chamber.  T

· Within physiological limits, increasing the end-diastolic volume of the ventricle increases stroke volume.  T

Atrial fibrillation:

a. is usually life-threatening  F

b. the atrial impulses often occur at 500 per minute or faster T

c. becomes more common with increasing age F

d. nearly always causes symptoms F

e. increases the risk of stroke T

In the cardiac cycle, the period of isovolumic contraction:

a. starts with the first heart sound T

b. produces an increase in pressure in the left ventricle that approaches aortic pressure T

c. commences with the end of the QRS complex T

d. forces blood into the aorta   F

e. follows the period of atrial systole  T

Valvular heart disease

a. the most important symptoms of aortic stenosis is palpitations (irregular heart beats)  F

b. mitral stenosis is often complicated by atrial fibrillation  T

c. atrial fibrillation increase the risk of systemic embolism  T

d. tricuspid regurgitation cause backpressure in the left atrium F

e. the leaking mitral valve always needs to be replaced since it cannot be repaired  F

TIMETABLE 2012-13
	Date 


	Location
	Time
	Activity
	Lecturer

	Tuesday
9 October


	HM

WEC LT III
	09:00-10.00

10:00-12:00
	Mechanical properties of the heart 

Normal Anatomy of the heart
	Ken MacLeod 

Mary Sheppard

	Thursday
11 October


	HM

WEC LT II
	09:00-10.00

10:00-11:00

11:00-12:00
	How the cardiovascular system works 

The function of the normal circulation

The anatomy of blood vessels and microcirculation
	Ken MacLeod 

Alun Hughes

Alun Hughes

	Friday
12 October
	HM

WEC LT III
	09.00-10.00

10:00-11:00

11:00-12:00
	Acute Coronary Syndromes 

Myocardial Infarction and the remodelling of the heart

Heart Sounds and Cardiac Murmurs
	Ranil De Silva

Ranil De Silva

Jamil Mayet

	
	HM

WEC LT II
	13:00-14:00
	Pulmonary Circulation in health and disease
	Simon Gibbs

	Thursday 

18 October
	HM

WEC SR I and II
	09.00-10.00

10:00-11:00
	Heart Failure: Definitions - epidemiology - aetiology and prognosis

Clinical case scenarios
	Darrel Francis

Darrel Francis

	Thursday 

18 October
	HM

WEC LT III
	15.00-16.00

16:00-17:00
	The Electrocardiogram: Understanding the ECG 

Basic cardiac arrhythmias
	David Lefroy
David Lefroy

	Friday

19 October


	HM

WEC LT III
	09.00-10.00

10:00-11:00
	Revision: Integration of CVS

Revision: integration of CVS
	Ken MacLeod

Ken MacLeod

	Tuesday

23 October
	HM

WEC SR III and IV
	9:00-10:00

10:00-11:00

11.00-12.00
	Introduction to arthrosclerosis

Atherosclerosis video

TBC
	Dorian Haskard

Dorian Haskard



	Thursday
25 October
	HM

WEC LT III
	9.00-10.00

10:00-11:00

11:00-12:00
	Valvular Heart Disease

Basic principles of Echocardiography 

Electrical activity of the Heart
	Michael Bellamy

Petros Nihoyannopoulos

Nickolas Peters

	Friday

26 October 
	HM

WEC LT III
	09:00-10.00

10.00-11.00

11:00-12:00
	Risk Factors and CAD 

Cardiac catheterisation, angiography and basic haemodynamics

Basic Principles of Cardiac Surgery
	Jaspal Kooner

Chris Baker

Prakash Punjabi

	Friday
26 October 
	HM

WEC LT III
	14:00-17:00
	ECG revision
	David Lefroy


Learning objectives
These objectives are written as tasks you should be able to carry out after you have completed the relevant activity. They provide you with a way to assess how well you are keeping up with the material. Note that they are also provided to the external examiners as a guide to what you should know at the end of the course. They should also be used as a guide to your private study outside of the lecture. If an objective is not covered in a lecture, then you are expected to cover it in your own time. 

Learning Outcomes

Session 1: 

a) The normal anatomy of the heart:

- Understand the anatomy of the heart and its link with the lungs

- Learn the different subsystems within the heart (coronary anatomy, valves, conduction system, innervation of the heart)

b) Mechanical properties of the heart:

- List the sequence of events from excitation that bring about contraction then relaxation of a ventricular cell 

- State Starling’s Law of the Heart

- Explain the mechanisms underlying Starling’s Law of the Heart 

- Use a graph to compare the length-tension relationships for cardiac and skeletal muscle 

- Explain the concepts of preload and afterload 

Session 2: The function of normal circulation

- Understand the function of the normal circulation at rest

- Learn the normal relationship between pressure and volume and understand the concept of disease and the failing heart

- Understand the concept of the circulation

- Understand systolic and diastolic blood pressure

Session 3: Anatomy and function of the Heart from Echocardiography

- Understand the basic principles of echocardiography and familiarized with the views and the main intracardiac structures seen. Understand the basics of Doppler

- Understand the basic concept of the cardiovascular system and how it works.

- Understand the concepts of preload and afterload 

Session 4: Ischaemic heart disease and Heart Sounds
Ischaemic heart disease and Heart Sounds

- Understand mechanisms of cell death

- Understand the main cardiac factors, which give rise to chest pain

- Understand myocardial flow-function relationship

- To be able to state the main clinical investigations that help diagnose angina

- Define myocardial ischaemia and its pathophysiology: the ischaemic cascade

- Understand the various diagnostic tests available

- Understand basic concepts of management

- Understand the normal heart sounds and where they are originated from.

- Understand the role of blood pressure and master how to measure it
Session 5: Definition, epidemiology and prognosis, various aetiologies
- Understand the basic physiology of the failing heart

- Understand diagnosis, clinical assessment and basic investigations in heart failure

- Understand effects of old age

- Understand effect of renal and hepatic impairment

- Be aware of some drug treatment for angina and myocardial infarction and the rationale behind such treatment

Session 6: The normal electrocardiogram and Arrhythmias

- Understand the normal electrocardiogram and the conduction system

- Be able to recognise a normal ECG

- Be able to describe the basic atrial and ventricular arrhythmias

- Understand conduction abnormalities of the heart

Session 7: Integration of Cardiovascular System
- Describe the mechanical events of the cardiac cycle 

- Use a graph to correlate electrocardiographic events and pressure events of the atria, ventricles, aorta and pulmonary artery

- Indicate on the graph the phases of the cardiac cycle and the corresponding pressure changes, valve openings and closures 

- Define and state normal values for right and left ventricular end-diastolic volume, end-systolic volume, stroke volume, end-diastolic pressure and peak systolic pressure 

- State the origin of the heart sounds 

- Provide the mathematical equation for ejection fraction 

- Define cardiac output and indicate its determinants 

- Construct simple pressure-volume diagrams from the events during the cardiac cycle and annotate these graphs appropriately 

Session 8: Atherosclerosis & Risk factors for coronary artery disease
- Pathogenesis of atherosclerosis 

- Understand the changes in the walls of arteries that lead to atherosclerosis

- Understand blood vessel order, function and blood flow

- Understand how atherosclerosis leads to clinical manifestations and its time course

- Understand vascular endothelium

- Understand the formation of the atherosclerotic plaque and plaque rupture

- Understand the various risk factors leading to coronary artery disease

Session 9: Electrical activity of the heart & Valvular Heart Disease

            a. Electrical activity of the Heart

- Understand the action potential

- Understand how electrical activity is transmitted to all parts of the ventricles through the Bundle of His and the Purkinje fibres

- Be able to describe the conventional PQRST nomenclature and state the electrical events that each represents

b. Valvular heart disease 

- Understand the physiology of the heart valves 

- Understand the mitral valve: stenotic and regurgitant lesions

- Understand the aortic valve: stenotic and regurgitant lesions

- Understand the tricuspid and pulmonary valves

- Understand basic concepts of endocarditis 

            c. Heart murmurs 
- Understand the origin of the heart sounds in normal and disease.

- Understand the pathophysiology of the cardiac murmurs 

Session 10: The normal electrocardiogram and Arrhythmias

- Understand the normal electrocardiogram and the conduction system

- Be able to recognise a normal ECG

- Be able to describe the basic atrial and ventricular arrhythmias

- Understand conduction abnormalities of the heart

Session 11: Principles of cardiac surgery for heart disease

- Be aware of the history of cardiac surgery, including by-pass surgery for coronary artery disease

- Be aware of valve surgery and types of valves

- Understand the concept of valve repair

Reading list
Textbooks

Vander, Sherman & Luciano’s Human Physiology – The mechanisms of body function. 

10th Edition. Wilmaier EP, Raff H, Strang KT editors. Publisher: McGraw-Hill.

ISBN 0-07-111678-8

Physiology by Berne R, Levy M. Publisher: Mosby

An introduction to cardiovascular physiology by Levick JR. 3rd edition. Publisher: Oxford University Press

For explanations of cardiovascular and cardiac diseases theres are many specific cardiology texts but some recommended are:

Cardiology by Swanton RH. 4th Edition. Publisher: Blackwell Science

Cardiology by Julian D, Cowan CJ, McLenachan JM. 7th edition. Publisher: Sounders

Web-based resources

The following websites may also be useful in aiding your understanding of the cardiovascular system:

www.blaufuss.org – Heart sounds, ECG and corresponding cardiac events

http://www.med.yale.edu/intmed/cardio/echo_atlas/contents/index.html - an atlas of echocardiography images with corresponding anatomical drawings. 

British Hypertention Society website. Look at the pages on “How to measure blood pressure”

http://www.bhsoc.org/
Tutorial/workshop sessions

There is one workshop:
During these session, students will: 
· Attend workshop on echocardiography and understand the cardiac anatomy through tomographic sections

· There is one practical revision session where the students will be able to integrate the theoretical background and the basic function of the heart

· There is one session based on clinical case scenarios

Articles for self-study

Please read the following articles in the box before the practical and tutorial sessions. Liniks to the articles will be placed on the intranet.

Two articles in the British Medical Journal on ECG basics
· S. Meek, F Morris. Introduction. I. Leads, rate, rhythm and cardiac axis. BMJ (2002) 324:415-418 (16th February 2002)

· S Meek, F Morris. Introduction. II. Basic terminology BMJ (2002) 324: 470-473 (23rd February 2002)

One article on Blood Pressure Measurement:

· G Beevers, GYH Lip, E O’Brian. ABC of hypertension: Blood pressure measurement Part I-Shpygmomanometry: Factors common to all techniques BMJ (2001) 322:981-985 (21st April 2001)

Other articles

MJ Davies (2000) Pathophysiology of acute coronary syndromes.

Heart 83:361-366

http://heart.bmjjournals,com/cgi/content/full/83/3/361
RM Norris (2000) Natural history of acute myocardial infarction

Heart 83: 726-730

http://heart.bmjjournals,com/cgi/content/full/83/6/727
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Appendix:  Normal Values and Important Facts: 
· Stroke Volume = End diastolic volume – End systolic volume

· Ejection Fraction = (EDV-ESV)/EDV

· Mean arterial blood pressure = cardiac output x total peripheral resistance

· Cardiac Output = Stroke Volume x Heart Rate 

· Pulse Pressure = Systolic blood pressure – diastolic blood pressure 

· Mean blood pressure = diastolic blood pressure + 1/3(pulse pressure)
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Normal ECG values

		P wave		Duration < 0.11s; Amplitude < 2.5mm in lead II

		PR interval		0.12-0.20 s

		QRS complex		Duration < 0.12 sec; Amplitude: R wave in V6 < 25mm; Axis -30 to +90 degrees

		Q wave		Duration < 0.04 s; Amplitude: < 25% of total QRS complex amplitude

		QT interval		0.38-0.42 s

		ST segment		Should be ‘isoelectric’

		T wave		May be inverted in III, aVR, V1 & V2 without being abnormal






































