Year 1 Peer Based Learning 2018
Cardiovascular System
Please note – this learning resource has been produced by the GUMS Academic Team. It is
possible that there are some minor errors in the questions/answers, and other possible answers
that are not included below. Make sure to check with other resources.
MCQs:
1. Failure of the aorticopulmonary system to develop results in:
a)
b)
c)
d)
e)

Tetralogy of Fallot
Transposition of the great vessels
Aortic coarctation
Persistent truncus arteriosus
Persistent ductus arteriosus

Point of the question: they could put b), but that is caused when the septum forms, but then
does not spiral. D is caused when there is no septation at all
2. Colonel Sanders experiences chest pain while exercising after a day of frying chicken. His
retrosternal pain is severe and radiates down both arms. He is short of breath, nauseated and
diaphoretic.
Which of the following is the most appropriate first step in investigation of this pain?
A. Coronary angiography
B. Chest x-ray
C. CT pulmonary angiogram
D. Electrocardiogram
E. Troponin
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Scenario 1:
Stem 1: Ronald Mcdonald presents with severe central chest pain at rest, which radiates to their
left arm.
Q1. What immediate differential do you have? Name two other signs or symptoms you
would ask about/look for
MI; dyspnoea, diaphoresis, nausea, vomiting, fatigue
Stem 2: When Ronny is taken to the hospital, he is found to have ST depression and T wave
inversion on his ECG.
Q2. Based on the ECG findings, name two key differentials for this condition. What is
common to both of these differentials, in terms of involvement of myocardium?
NSTEMI and unstable angina. Both cause subendocardial ischaemia → ST DEPRESSION. Be
sure to explain that the subendocardium is the myocardium just below the endocardium, and
that because the coronary arteries are the in epicardium, this layer is the first to be a victim of
ischaemia because its furthest away. Drawing a simple diagram here is very effective.
Other points for discussion here: whilst stable angina can also present with ST depression, in
stem 1, he has chest pain at rest, which rules this out. A STEMI causes transmural infarciton,
which leads to ST elevation, ruling this condition out
Q3. Complete the table below, comparing NSTEMI and unstable angina:
NSTEMI
In a few words, describe the
Coagulative necrosis
effects on the cardiomyocytes
in these conditions
What is the most common
underlying pathology which
predisposes to both these
conditions/

atherosclerosis

Contrast the pathophysiology
of these conditions

Atherosclerotic plaque builds
up → fibrous cap ruptures →
underlying contents are

Unstable angina
Ischaemia without necrosis

Atherosclerotic plaque builds
up → fibrous cap ruptures →
underlying contents are
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thrombogenic → acute
thrombosis causes complete
occlusion of artery
Note: this is why NSTEMI
leads to infarction, whilst
unstable angina does not.
A good way to explain it to
them: when you cut yourself,
you form a clot within minutes
- it’s the same idea here!

thrombogenic → acute
thrombosis causes
incomplete occlusion of
artery
Note: This is why unstable
angina leads to chest pain at
rest - the acute thrombosis
increases the degree of
occlusion, leading to more
severe ischaemia, but the
fact that there is blood flow
means there won’t be
necrosis

Q4. How will you differentiate between these two conditions?

Order troponins! If there is no necrosis (unstable angina) → no troponins
Q5. Explain the rationale for giving GTN in both of these conditions

Dilates arteries → improves blood flow to heart
→ decreases afterload → reduces workload on heart
Dilates veins → decreases preload → reduces workload on heart
Note: get them to think about effects on both veins and arteries here (commonly, arteries are
only thought of)
Stem 3: The patient was found to have elevated troponins. The doctors on rotation were from
Bond and UQ and did not commence treatment straight after doing the initial ECG. A repeat
ECG is taken and they were found to have ST elevation in their ECG.
Q6. Describe what has happened here?
The point of this question is to discuss the natural history of MIs. Initially, when the MI has just
occurred, only their subendocardium was affected. Due to lack of treatment over this time span,
they have now had a transmural infarction leading to ST elevation - this is a STEMI.
Q7. To summarise some of the key points that were just discussed, complete this table to
compare NSTEMIs and STEMIs:
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NSTEMI

STEMI

Thickness of myocardium
involved

Subendocardium only

Full thickness/transmural

ECG findings

ST depression

ST elevation

Name another condition
which has the same ECG
findings

Unstable, stable angina

Prinzmental/variant angina
(note: this would be a red
question on the exam. This is
angina caused due to
coronary artery vasospasm
- if you spasm the vessels in
the epicardium, then no blood
will reach the other layers →
transmural ischaemia → ST
elevation)

Stem 4: Because they are Bond and UQ students. They never thought to determine the location
of the infarction. The patient had ST elevation in leads V5, V6, I, aVL, II, III and aVF. They also
developed a systolic murmur best heard at the 5th intercostal space, left midclavicular line.
Q8. Account for the ECG changes by stating an infarction site in a single location.
Left-dominant circulation (PDA branches from LCX): LCX infarction causes infarction in both
LCX and PDA territory
Q9. Elucidate a precise mechanism for the murmur. Hint: it relates to infarction in PDA
territory

Rupture of the posteromedial papillary muscle (single blood supply by PDA) → mitral
regurgitation.
Note: discuss also blood supply of anterolateral papillary muscle (both LCX and LAD) therefore, less commonly ruptured
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Stem 5: The patient then goes onto develop the following ECG.
Q10: State the diagnosis and explain two mechanisms which could have caused this
pathology to arise

1. Mitral regurgitation → blood enters left atrium during ventricular systole → leads to left

atrial dilatation over time → distends cardiomyocytes → disrupts conduction of electrical
signals between cells → atrial fibrillation
2. MI → necrosis of cardiomyocytes disrupts conduction → atrial fibrillation
Note: discuss how the complications arise from the MI directly, and then from other
complications the MI causes.
Q10: This patient goes on to develop weakness in their limbs. Explain the
pathophysiology behind this

Quivering atria → blood stagnation → mural thrombosis → embolus → stroke
Q11: Following the MI and AF, name the most important cardiac condition to monitor
Ronny for over the years?
Heart failure
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Stem 6: let’s do some what ifs in memory of Jeff
W1: If this patient had an LAD infarction, how could you account for the stroke?

LAD supplies apex of heart → if apex becomes akinetic, blood stagnates in bottom of ventricle
due to gravity → mural thrombosis → embolus → stroke
W2: Account for the following x-ray following the infarction. What is the diagnosis and
state the key clinical signs and symptoms you would expect.
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MI caused myocardial free wall rupture → cardiac tamponade. Beck triad: hypotension,
distended neck veins and distant heart sounds. Since there is more fluid in the pericardial
cavity, which extends around the whole heart, all heart borders are enlarged - called ‘water
bottle sign’
W3: The patient goes onto develop a systolic murmur at the parasternal border. They
also develop parasternal heave over time, which is NOT as a result of congestive cardiac
failure (i.e. when left heart failure causes right heart failure). Elucidate a possible
mechanism for this

Parasternal heave indicates RVH. A possible mechanism for this is IV septum rupture → VSD.
This leads to RVH → parasternal heave plus the systolic murmur, from turbulent blood flow
through the VSD (ventricles is a high pressure system)

Scenario 2:
Stem 1: A patient presents feeling generally unwell with aching joints, an erythematous rash and
subcutaneous nodules in their skin. Upon further history, they were found to have a sore throat
recently.
Q1. What differential is most important, given the findings?
Rheumatic fever
Q2. What organ is most important to examine following these findings
Heart
Q3. What is the most common causative organism related to the differential in Q1?
Streptococcus pyogenes
Stem 2: Because you are a Griffith student, you examine their heart, and find a diastolic murmur
in the right 2nd intercostal space, parasternal border. A diagnosis of rheumatic fever is made.
Q4. What is the underlying pathological basis of this condition (link the sore throats to
the other findings)
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Molecular mimicry - Antibodies created to the surface antigen called M protein on S. pyogenes
have cross-reactivity with self-antigens - namely antigens in the joints, skin, heart and brain.
This is a type II hypersensitivity reaction.
Q5. What is the diagnostic criteria for rheumatic fever?
a) Recurrent sore throat infections, AND
b) Major JONES criteria

c) Plus, not essential for diagnosism but can also see minor criteria: fever, joint pain,
elevated WBCs, elevated acute phase reactants, elevated ESR, ECG changes
When discussing this, stress that because M protein is found in multiple tissues, you get multisystem findings. However, most of these self-resolve, EXCEPT FOR THE HEART ISSUES!
Q6. What lead to their murmur? What valve is affected? What is the most commonly
affect valve in rheumatic fever?

Antibodies attack endocardium, especially surrounding valve → damage aortic valve leafletes →
aortic regurgitation → diastolic murmur. Mitral valve is most commonly affected, then aortic, then
others are rarely affected
Stem 3: Three years later, the patient presents after having fainted. When they regain
consciousness, they were found to have had recurrent sore throats over the last three years,
and you notice they now have a systolic murmur in the same place. Echocardiography findings
also show the patient has a bicuspid aortic valve.
Q7. What is the likely pathology in the patient’s aortic valve (don’t explain, just state)
Aortic stenosis
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Q8. What was the cause of this? (link to the recurrent sore throats)
Continuous exposure to S. pyogenes over the last 3 years has to lead to relapsing of the acute
phase of rheumatic fever. This has lead to scarring of the valve - chronic rheumatic valvular
disease.
Note: discuss here that if you get repeated strep exposure, you get chronic rheumatic fever due
to continuous relapsing of acute rheumatic fever. That is why patients with rheumatic fever
sometimes take prophylactic antibiotics for a long period of time.
Q9. How did the bicuspid aortic valve contribute to the formation of aortic stenosis

2 valve leaflets instead of 3 means more pressure is exerted on each valve leaflet → makes
scarring more likely
Note: summarise here how her bicuspid aortic valve predisposed her to getting aortic stenosis,
which was then actually brought on by scarring from rheumatic fever.
Stem 4: The patient is not prescribed antibiotics because their doctor was from UQ and then
goes to the dentist and ends up with a fever, anaemia and ‘spots’ on their hands and nails.
Q10. What is the most likely diagnosis? What is the most likely causative organism?
Infective endocarditis. Streptococcus viridans (most common cause of endocarditis; normal flora
in oral cavity)
Q11. What are these spots on their nails and hands called? what are the other findings in
this disease?
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Stem 5: More what ifs!
W1. If this patient had endocarditis with a history of IV drug abuse, a) name the precise
anatomical site you would auscultate for pathology b) name the likely causative
organism that will cause infection
5th intercostal space, parasternal border, Staphylococcus aureus
W2. If this patient went onto develop peri-orbital oedema, proteinuria and haematuria
(hint - involves their recurrent sore throats)
Patient developed acute post-streptococcal glomerulonephritis - point of this is to just be aware
that there are other diseases where streptococcal infections are the root cause

