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Foreword

It has become almost universal that multi-option questioning forms the mainstay of many of the written components of medical exams. As these have evolved we have seen a change from traditional multiple choice questions with negative marking and black-and-white answers to more scenario-based questions. One of the most popular modern formats is the single-best-answer style, which this book adopts. When written carefully, single best answers can challenge the students' range of abilities and can use more realistic clinical examples.

This book provides advice on exam questions and allows students to test their knowledge with a more modern style of single-best-answer questions, which are based more around clinical situations that would be faced by students, foundation year doctors and junior trainees. All of the questions have full explanatory answers which allow students to learn as they test themselves. There are many question books available, but this one is written to be informative and challenging while ensuring that the foundations of medical and surgical practice are covered and that it is enjoyable to use.

Mr P Paraskeva PhD FRCS
Reader in Surgery Imperial College London





Preface

The idea for this book came to us whilst we were immersed in the final stages of revision for medical school finals. The format for final MBBS had just changed to single best answers, which sounds similar to multiple choice questions, but the two are very different. We soon realised that we had to approach these questions from a different angle.

There are numerous books and teaching materials available for clinical OSCES, MCQs, and EMQs but few that focus purely on clinical data analysis.

In the world of 21st-century medicine, clinicians have access to a large armoury of investigations, from simple blood results to complex imaging. Students should become confident in the analytical interpretation of commonly requested investigations early on in their career. If we cannot analyse the data appropriately we are failing not only our patients but also ourselves as clinicians.

The aim of this book is to arm readers with the skills to be successful in medical examinations and, importantly, to allow them to gain confidence when faced with raw data. The subjects covered focus on aspects of medicine that all clinicians will encounter in their daily practice. We highlight areas that may pose some difficulty in understanding or may have been sidelined during medical training.

We hope you enjoy the book as much we have enjoyed compiling it.

2011
P S Pastides & P Jayia
London, UK
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Established in 2007, the principle aim of Scrubscourses is to enhance both undergraduate and post graduate medical education. We offer high quality specialist delivered lecture based and OSCE style courses for all levels. The courses are well received and unique in that specialists in their field teach all courses.
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	Full blood count





	Hb
	11.5–16.5 g/dL



	White cell count (WCC)
	3.8–11.8 × 109/L



	Neutrophils
	2.00–6.77 × 109/L



	Lymphocytes
	1–4 × 109/L



	Monocytes
	0.2–0.8 × 109/L



	Eosinophils
	0.04–0.40 × 109/L



	Basophils
	0.01–0.10 × 109/L



	Platelets
	150–400 × 109/L



	Haematocrit
	0.37–0.50 L/L



	Mean cell volume (MCV)
	78–100 fL







	Urea and electrolytes





	Sodium
	135–145 mmol/L



	Potassium
	3.5–5.1 mmol/L



	Urea
	3–8 mmol/L



	Creatinine
	60–125 mmol/L







	Haematinics





	Serum iron
	11.5–16.5 g/dL



	Total iron-binding capacity
	250–370 μg/dL



	Serum ferritin
	20–250 μg/L







	Liver profile





	Alkaline phosphatase (ALP)
	30–150 IU/L



	Aspartate transaminase (AST)
	3–35 IU/L



	Alanine aminotransferase (ALT)
	3–35 IU/L



	Lactate dehydrogenase
	70–250 IU/L



	Bilirubin
	3–17 μmol/L



	Calcium
	2.12–2.65 mmol/L



	Albumin
	35–50 g/L







	Clotting profile





	Prothrombin time
	12–15 s



	APTT
	28–38 s



	Thrombin time
	12–15 s



	Factor VIIIC
	> 0.006 IU/mL



	Factor vWF
	> 1.00 IU/mL



	D-dimers
	< 0.25 mg/L







	Inflammatory markers





	C-reactive protein (CRP)
	< 8 mg/L



	Erythrocyte sedimentation rate (ESR)
	< 2 mm/hour







	Arterial blood gas





	pH
	7.35–7.45



	PaO2 on air
	> 10.6 kPa



	PaCO2 on air
	4.7–6.0 kPa



	HCO3
	22–26 mEq/L



	Base excess
	± 2 mmol/L



	Lactate
	< 1.5 mmol/L






1 Cardiac Medicine

Questions

Sandeep Basavarajaiah

Question 1

A 70-year-old Caucasian man with a known history of hypertension, type 2 diabetes mellitus and hypercholesterolaemia presents to A&E with a 2-hour history of central crushing chest pain. His 12-lead ECG performed in A&E is shown below:

[image: img]


1. What is the diagnosis?

A. Anterior myocardial infarction

B. Inferior myocardial infarction

C. Anterolateral myocardial infarction

D. Acute pericarditis

E. Aortic dissection




2. What is the most appropriate treatment of his condition?

A. Thrombolysis

B. Primary angioplasty

C. Rescue angioplasty

D. Conservative treatment

E. Heparin infusion



Question 2

A 90-year-old woman is admitted under the general physicians with symptoms of recurrent episodes of syncope. She has no significant past medical history of note except for arthritis, for which she is taking regular paracetamol. On examination her pulse rate is 40 beats/min and her blood pressure(BP) is 120/80 mmHg. Cardiovascular examination is unremarkable and the 12-lead ECG performed during her admission is shown below:

[image: img]


1. What is your diagnosis based on her ECG and presenting symptoms?

A. Sinus bradycardia

B. First-degree heart block

C. Mobitz type 1 atrioventricular (AV) block

D. Mobitz type 2 AV block

E. Complete AV block




2. What is the definitive management of her condition?

A. Atropine

B. Isoprenaline

C. Permanent pacemaker

D. Temporary pacemaker

E. No treatment required



Question 3

A 40-year-old heavy smoker is brought in by the ambulance crew with symptoms of left-sided chest tightness that radiates down his left arm. He is quite unwell in A&E with respiratory distress and sweating. His BP is 120/70 mmHg. Cardiovascular examination reveals normal heart sounds and his 12-lead ECG taken in the department is shown below:
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1. What is the diagnosis?

A. Unstable angina

B. Anterolateral myocardial infarction

C. Posterior-myocardial infarction

D. Inferior myocardial infarction

E. Acute pericarditis




2. He subsequently undergoes chest X-ray, the result of which is shown below. What is the diagnosis?
[image: img]


A. Pneumonia

B. Pneumothorax

C. Pulmonary oedema

D. Pericaridal effusion

E. The chest X-ray is normal



Question 4

A 50-year-old man who was previously fit and well was found collapsed at his home by his son. On arrival at A&E he is tachycardic (120 beats/min), hypotensive (systolic BP=80 mmHg), tachypnoeic (respiratory rate of 30/min) and complains of central chest pain. He is saturating at 86% on highflow oxygen via rebreathable mask. His arterial blood gas (PO2) during admission is 6.1 kPa with metabolic acidosis. His chest X-ray and 12-lead ECG provide an important clue in relation to the diagnosis of his condition and are shown:

[image: img]
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1. What are the two striking abnormalities noted on his ECG?

A. Left bundle branch block

B. Right bundle branch block

C. Atrial fibrillation

D. Supraventricular tachycardia

E. Sinus tachycardia




2. Considering his presentation and clinical picture, what is the underlying diagnosis?

A. Acute myocardial infarction

B. Aortic dissection

C. Acute pulmonary embolism

D. Myocarditis

E. Chronic pulmonary embolism



Question 5

A 54-year-old man who is known to have ischaemic heart disease with two previous myocardial infarctions presents to A&E with a 2-hour history of palpitations. On examination he appears extremely unwell. He is sweating and his systolic BP is 70 mmHg. His 12-lead ECG (below) is diagnostic of his presentation.
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1. What is the diagnosis?

A. Atrial fibrillation

B. AV nodal re-entry tachycardia

C. Ventricular tachycardia

D. Sinus tachycardia

E. Ventricular fibrillation




2. What would be your immediate management of his condition?

A. IV amiodarone

B. IV beta-blocker

C. IV flecainide

D. Emergency cardioversion

E. No treatment required, just observation in the coronary care unit (CCU)



Question 6

A 78-year-old independent woman with a known history of long-standing treated hypertension and type-2 diabetes mellitus complains of 3-day history of shortness of breath and palpitations. A 12-lead ECG carried out at the GP surgery is shown below. On examination her heart rate is 180 beats/min with a BP of 140/70 mmHg. Cardiac auscultation reveals no cardiac murmur.
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1. What is the diagnosis?

A. Sinus tachycardia

B. Atrial fibrillation

C. Ventricular tachycardia

D. Ventricular fibrillation

E. Atrial tachycardia




2. As per the published National Institute for Health and Clinical Excellence (NICE) guidelines, what would be the first agent of choice in controlling her heart rate?

A. Digoxin

B. Beta-blocker

C. Calcium channel blocker

D. Amiodarone

E. Flecanide




3. What other drug is essential for this patient?

A. Calcium channel blockers

B. Aspirin

C. Warfarin

D. Clopidogrel

E. Digoxin



Question 7

A 35-year-old man with a family history of sudden cardiac death is admitted to A&E with symptoms of palpitations. He is haemodynamically stable with his systolic BP > 100 mmHg. However, his 12-lead ECG (below) is abnormal.

[image: img]


1. What does the ECG show?

A. Supraventricular tachycardia

B. Ventricular tachycardia

C. Sinus tachycardia

D. Atrial fibrillation

E. Ventricular fibrillation



He is subsequently given 12 mg of IV adenosine, which cardioverts him to sinus rhythm and his ECG post-cardioversion is shown below:

[image: img]


2. What is the diagnosis?

A. Wolff–Parkinson–White (WPW) syndrome

B. Long QT syndrome

C. Left ventricular hypertrophy

D. Left bundle branch block

E. Lown–Ganong–Levine syndrome




3. What will be the definitive management of his condition?

A. Amiodarone

B. Permanent pacemaker insertion

C. Radiofrequency ablation

D. No treatment required

E. Flecanide



Question 8

A 16-year-old girl with congenital bilateral deafness is referred by her GP with symptoms of recurrent palpitations. On two occasions her palpitations have resulted in syncope. One year ago her maternal aunt died suddenly in her sleep, but post-mortem examination failed to shown any pathology. The girl underwent 12-lead ECG at her GP surgery, the result of which is shown:
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What intervention should this young girl undergo?

A. Radiofrequency ablation

B. Biventricular pacemaker

C. Coronary angiography

D. Intracardiac defibrillator

E. Pulmonary venous isolation



Question 9

An 80-year-old woman presents to A&E with symptoms of recurrent falls. She is a known hypertensive, but her BP has been well controlled with bendrofluazide. Her only other past medical history is hypothyroidism and a recent thyroid function test performed by her GP was within the normal limits. On examination she is normotensive and her heart rate is 64 beats/min. Cardiovascular examination reveals normal heart sounds. Her admission ECG is shown:
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1. What is your diagnosis on the basis of her ECG and presenting symptoms?

A. First-degree AV block

B. Complete AV block

C. Trifascicular block

D. Bifascicular block

E. Unifascicular block




2. What is the definitive management of her condition?

A. Atropine

B. Isoprenaline

C. Permanent pacemaker

D. Temporary pacemaker

E. No treatment required



Question 10

A 35-year-old previously fit and well man presents with a 2-day history of sharp central chest pain which is worse when lying on his back and is relieved on leaning forwards. Cardiovascular examination, including BP, is normal. His chest X-ray reveals normal lung fields and heart size. His 12-lead ECG is shown below. The troponin level is measured on admission and is found to be elevated.
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What is your diagnosis?

A. Acute coronary syndrome

B. Pericarditis

C. Myopericarditis

D. Aortic dissection

E. Aortitis



Question 11

A 45-year-old asymptomatic man undergoes routine 12-lead ECG at his GP surgery. The GP feels that his ECG is abnormal and makes a referral to the cardiology outpatient clinic. On examination at the clinic, the man is normotensive with a regular heart rate of 70 beats/min. Cardiovascular examination reveals very quiet heart sounds, although he has a thin chest wall. He undergoes 12-lead ECG, which is taken by the clinic nurse.

[image: img]

However, after looking at the ECG the cardiologist decides to take another recording himself. This second ECG is shown below:

[image: img]


What is the diagnosis?

A. Pericardial effusion

B. Pericarditis

C. Dextrocardia

D. First-degree heart block

E. WPW syndrome



Question 12

A 19-year-old asymptomatic athlete undergoes a routine cardiovascular evaluation organised by his club to exclude any underlying cardiac conditions. He is normotensive with no family history of sudden death. The cardiovascular examination reveals normal heart sounds. His 12-lead ECG is shown below:

[image: img]


What striking change is seen on the ECG?

A. First-degree heart block

B. WPW syndrome

C. Long QTc interval

D. Sinus arrhythmia

E. Wandering pacemaker



Question 13

A 58-year-old man is seen by his GP with symptoms of palpitations. He has a history of myocardial infarction and hypertension. He is on aspirin, ramipril, simvastatin and glyceryl trinitrate (GTN) spray. Cardiovascular examination reveals normal heart sounds. His 12-lead ECG performed at the GP surgery while having palpitations is shown below:

[image: img]


What is the diagnosis?

A. Sinus arrhythmia

B. Atrial bigeminy

C. Ventricular bigeminy

D. Supraventricular ectopic beats

E. Ventricular ectopic beats



Question 14

A 45-year-old man is admitted to the CCU following successful thrombolysis of an inferior myocardial infarction. He has been stable and asymptomatic with a BP of 120/80 mmHg. However, the CCU nurses notice a sudden drop in his heart rate with a peculiar ECG pattern. They perform a 12-lead ECG, the results of which are shown:

[image: img]


1. What is the diagnosis based on the ECG findings?

A. Complete heart block

B. Second-degree heart block

C. Junctional rhythm

D. Sinus bradycardia

E. First-degree heart block




2. What will be your management strategy?

A. IV amiodarone

B. Close observation

C. Temporary pacemaker insertion

D. Permanent pacemaker insertion

E. Isoprenaline infusion



Question 15

A 40-year-old Afro-Caribbean male has been complaining of headache and recurrent epistaxis for the past 3 months. He has also noticed that his breathing is getting laboured, especially on exertion. He has a strong family history of stroke. He has been a lifelong non-smoker and does not consume alcohol. On examination, he has normal heart sounds but his BP is elevated to 160/95 mmHg. He thinks high BP is probably from the anxiety of seeing doctors. His 12-lead ECG performed at the clinic is shown below:
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Based on his ECG, what structural abnormalities are likely to be present on the echocardiogram (choose two from the following)?

A. Left atrial enlargement

B. Left ventricular hypertrophy

C. Left ventricular dysfunction

D. Right ventricular hypertrophy

E. Ventricular septal defect

F. Atrial septal defect

G. Pericardial effusion



Question 16

A 65-year-old man who was recently diagnosed with heart failure secondary to dilated cardiomyopathy was prescribed bisoprolol and candesartan. He was still in NHYA class 2–3 symptoms of heart failure. Subsequently his community heart failure nurse starts him on an aldosterone antagonist (spironolactone). There is a remarkable improvement in his symptoms and exercise tolerance. Two weeks later, he undergoes a routine ECG at the GP surgery, which is shown below:

[image: img]


Based on his ECG, what blood test should his GP request?

A. Full blood count

B. Renal function test

C. Liver function test

D. Thyroid function test

E. Bone profile



Question 17

A 64-year-old woman presents to her GP surgery with a 2-hour history of central chest discomfort and shortness of breath. At the GP surgery she looks unwell, and is sweating, cold and clammy. Her GP performs an immediate ECG (shown) and subsequently calls the ambulance to send her to A&E.
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What is the diagnosis based on the ECG finding?

A. Anterior ischaemia

B. Inferoposterior myocardial infarction

C. Inferior myocardial infarction

D. Posterior myocardial infarction

E. Anterior myocardial



Question 18

A 21-year-old man who plays for a local football club is referred to the cardiology outpatient clinic with two episodes of syncope while playing football. On questioning, he complains of several episodes of palpitations and dizzy spells over the past 2 months. He had not revealed his symptoms previously because he was worried he would not be selected for a forthcoming football tournament. His father had died suddenly at the age of 30 years while refereeing a football match. The cause of his father's death following the post-mortem examination was reported as ‘myocardial infarction.’

Cardiovascular examination reveals harsh ejection systolic murmur in the left sternal edge with normal blood pressure. Prior to his arrival, he underwent a 24-hour ambulatory ECG recording organised by his GP, which exhibited several runs of non-sustained ventricular tachycardia that corresponded with his symptoms of palpitations. His 12-lead ECG is shown:
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What is your working diagnosis based on his presentation and ECG?

A. Aortic stenosis

B. Hypertrophic cardiomyopathy

C. Dilated cardiomyopathy

D. Restrictive cardiomyopathy

E. Infective endocarditis



Question 19

An 85-year-old man presents to A&E with symptoms of dizzy spells and two episodes of documented syncope. He is not on any regular medications and has no significant past medical history. On examination, he is normotensive with heart rate of 40 beats/min. He has normal heart sounds on cardiovascular examination. His 12-lead ECG performed in the clinic is shown:
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What is the diagnosis based on his ECG and presentation?

A. Complete AV block

B. Mobitz type 1 AV block

C. Mobitz type 2 AV block

D. First-degree heart block

E. Bifascicular block



Question 20

A 45-year-old smoker with a history of hypertension presents to A&E with a 12-hour history of central crushing chest pain. On arrival at A&E, he is pain-free, but looks extremely unwell. His heart rate is 95 beats/min with a systolic BP of 80 mmHg. Cardiac auscultation reveals normal heart sounds, but he has bi-basal inspiratory crackles in the chest. The 12-lead ECG performed at admission is shown:

[image: img]

He had arthroscopy for his left knees 4 months earlier and an ECG performed prior to this procedure is found in his old notes and is shown below:
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1. Comparing his previous and current ECGs, what is the probable diagnosis?

A. Acute ST-elevation myocardial infarction

B. Completed anterior myocardial infarction

C. Inferior myocardial infarction

D. There are no major changes noted

E. Inappropriate lead positioning on his chest wall




2. Why is he currently unwell?

A. Septic shock

B. Cardiogenic shock

C. Pericardial effusion

D. Myocarditis

E. Dehydration



Question 21

A 65-year-old woman who has been previously treated for breast carcinoma presents with progressively worsening shortness of breath. She has no previous cardiac history. On examination, she is tachycardic with heart rate of 120 beats/min and a BP of 120/70 mmHg. She has elevated jugular venous pressure, but her lung bases are clear. Her chest X-ray is shown below:

[image: img]


What is the diagnosis?

A. Pericardial effusion

B. Cardiac tamponade

C. Myocarditis

D. Constrictive pericarditis

E. Restrictive cardiomyopathy






Cardiac Medicine

Answers

Question 1

1. B Inferior Myocardial Infarction

The ECG shows ST-segment elevation in inferior precordial leads (II, III and aVF) suggestive of an acute ST-elevation myocardial infarction (STEMI) involving the inferior wall of left ventricle (LV).

It is important to know leads that represent various walls of ventricle on the 12-lead ECG:


	The precordial leads V1–V4 represent the anterior and septal walls of the left ventricle.

	Leads II, III and aVF represent the inferior wall.

	Leads I, aVL and V5–V6 represent the lateral wall.

	V1-V2 represents a mirror reflection of the posterior wall.

	Right-sided leads (V1R –V6R) represent the right ventricular wall.



2. B Primary Angioplasty

There are two forms of treatment for acute ST-elevation myocardial infarction. The traditional treatment has been IV thrombolysis. However, primary angioplasty has been now accepted as the better treatment option. It involves an angiogram and subsequent treatment of the culprit lesion with the use of stents. There have been many trials showing the superiority of primary angioplasty over the traditional use of thrombolytic agents. Most hospitals in the UK provide primary angioplasty service, though some hospitals still use thrombolysis due to lack of facilities and manpower.

Question 2

1. E Complete AV Block

The ECG shows that there is no relationship between the P waves and QRS complexes. Atria and ventricles are beating at their own pace. On the ECG, P-waves can be seen marching over QRS complex, ST-segment and sometimes on T-waves (as shown by the arrows), producing distorted complexes, very classical of complete AV block
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2. C Permanent Pacemaker

Complete AV block is treated with the insertion of a permanent pacemaker (PPM) without which patients are at a risk of asystole and sudden death. PPM is inserted via the cephalic or subclavian vein under local anaesthesia.

If the patient with complete heart block has haemodynamic compromise in the form of low BP, dizzy spells or acute confusion, then a temporary pacemaker is inserted until the permanent system is implanted. A temporary pacemaker can be a potential source of infection which can be fatal. It should be inserted only if there are signs of haemodynamic compromise. Moreover, temporary pacemaker carries a risk of cardiac perforation especially in the hands of inexperienced operators.

Atropine and isoprenaline can be used as an alternative to a temporary pacemaker; however, they may not be successful in all patients. These drugs can be used in situations when there are no operators for a temporary pacemaker or in the presence of inexperienced operators.

Question 3

1. B Anterolateral Myocardial Infarction

The ECG exhibits ST-segment elevation in all the precordial and lateral limb leads suggestive of extensive anterolateral myocardial infarction. Reciprocal changes are quite classical of ST-elevation myocardial infarction and in this case are seen in the inferior leads (as ST-segment depression).

2. C Acute Pulmonary Oedema

The chest X-ray shows the classic bat-wing appearance suggestive of accumulation of fluid in the interstitial lung spaces. This is likely to be due to poor left ventricular function resulting from massive anterolateral myocardial infarction. The mainstay of treatment is to offload fluid from the lungs with the use of IV furosemide and a GTN infusion. Once stable from heart failure, the patient should be started on beta-blockers and angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockade to improve symptoms and prevent mortality.

Question 4

1. B and E Right bundle Branch Block and Sinus Tachycardia

The ECG shows presence of RSR' pattern (tall R wave) in lead V1 with prolonged QRS complex (>120 ms), suggestive of right bundle branch block. There are clear P waves before every QRS complexes (shown by arrows) and the heart rate is >100 beats per minute to suggest sinus tachycardia.
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2. C Acute Pulmonary Embolism (PE)

This is a classical presentation of acute PE. There is evidence of severe hypoxia with a relatively normal looking chest X-ray, which cannot account for the degree of hypoxia. The presence of sinus tachycardia with right bundle branch block on the ECG points towards acute strain on the right heart.

The patient should undergo an urgent CT-pulmonary angiogram to diagnose the condition. If the diagnosis confirms PE, patient should be treated with thrombolysis in view of his haemodynamic compromise.

Question 5

1. C Ventricular Tachycardia (VT)

The ECG shows broad complex regular tachycardia. The possible differential diagnosis includes VT or supra-ventricular tachycardia with aberrancy. In the background of recent myocardial infarction or LV dysfunction, all broad complex tachycardias should be treated as VT.

2. D Emergency Direct Current Cardioversion (DCCV)

In view of haemodynamic compromise, VT should be treated with an emergency DCCV. In the absence of haemodynamic compromise, VT could be treated pharmacologically (amiodarone, beta-blocker).

Question 6

1. B Atrial Fibrillation (AF)

The 12-lead ECG shows narrow complex tachycardia, which is irregularly irregular, diagnostic of AF. Systemic hypertension, ischaemic heart disease and valvular heart disease (especially mitral valve diseases) are the commonest pathological conditions that can predispose to AF.

2. B Beta-Blocker

According to the published NICE guidelines (2005), the first drug of choice in controlling ventricular rate in AF is the beta-blocker. The second choice is the calcium channel blockers, and digoxin is preferred in sedentary individuals (usually in elderly patients) or patients who are intolerant to beta-blockers and calcium channel blockers. The commonly used beta-blockers are bisoprolol and metoprolol due to their cardio-selective properties.

3. C Warfarin

The lady in question is at a higher risk of thromboembolic phenomenon from AF. The commonly used score to decide the need for warfarin is the CHADS2 score.


C – congestive heart failure (1)


H – hypertension (1)


A – age ≥ 75 years (1)


D – diabetes mellitus (1)


S2 – stroke or transient ischaemic attack (TIA) (2)




Each of these factors is given a certain score (as shown in the brackets). Patients with AF with CHADS2 score >1 qualify for warfarin. If they score 1 or <1 they can be treated with aspirin or clopidogrel. However, prescription of warfarin has to be the decision of the treating clinician, as elderly patients with a risk of recurrent falls may not be appropriate candidates for warfarin, even if they have a high CHADS2 score.

Question 7

1. A Supraventricular Tachycardia

The 12-lead ECG shows regular narrow complex tachycardia.

Any tachycardia with a narrow complex is termed supraventricular tachycardia (implying their origin is above the ventricle). If the narrow complex tachycardia is regular, the differential diagnosis includes atrial flutter with 2:1 block or AV-nodal re-entry tachycardias. The AV-nodal tachycardia could be one of the following:


	Intra-AV nodal re-entry tachycardia

	Extra-AV nodal re-entry tachycardia.



Intra-AV nodal tachycardia is due to presence of dual pathway within the AV-node. Extra-AV nodal re-entry tachycardia is commonly due to the presence of accessory pathway (an extra electrical connection between atria and the ventricle).

Irregular narrow complex tachycardia is usually due to atrial fibrillation.

One way to differentiate between atrial flutter and AV nodal re-entry tachycardias is to transiently block the AV node using drugs such as IV adenosine/beta-blocker or calcium-channel blocker.If the tachycardia is due to atrial flutter, saw-toothed flutter waves can be witnessed following AV-node blockage. In contrast, a flat line is observed on blocking the AV-node in AV-nodal re-entry tachycardia and it usually terminates the arrhythmia by breaking the circuit.

2. A WPW Type ECG

The second ECG after cardioversion shows a short PR interval and delta waves suggestive of pre-excitation. The cause of pre-excitation is due to accessory pathway between the atria and the ventricle. It can potentially form a circuit between the atria and ventricle, which are then susceptible for the generation of supraventricular tachycardia, as was the case in this patient.

3. C Radiofrequency Ablation

Accessory pathway leading to SVT warrants permanent ablation of the pathway using radiofrequency technology, which is usually performed by an electrophysiologist.

Question 8

D Intracardiac Defibrillator

The ECG exhibits prolonged QTc-interval (>500 ms). The upper limit for QTc interval in females is 460 ms. Given her symptoms, family history of sudden death and prolonged QTc interval on ECG, she probably has congenital long QT syndrome (Jervell and Lange-Nielsen syndrome variant). Congenital long QT syndromes (LQTS) are the group of inherited cardiac conditions that result from the mutations involving various ion channels of the cardiac myocytes, predominantly the potassium and sodium channels.

Two clinical phenotypes have been described in LQTS that vary with the type of inheritance and the presence or absence of sensorineural hearing loss:


1. The autosomal dominant form, the Romano–Ward syndrome, has a pure cardiac phenotype.


2. The autosomal recessive form, the Jervell and Lange–Nielsen syndrome, which is associated with LQTS and sensorineural deafness, has a more malignant clinical course.




Congenital LQTS are one of the well-known causes of sudden cardiac death. Individuals with LQTS are prone to develop polymorphic VT and subsequently sudden death. Any symptomatic patients with a background of family history of sudden death warrant intracardiac defibrillator.

There is no role for electrophysiological studies in LQTS.

Question 9

1. C Tri-Fascicular Block

This woman's ECG shows three prominent features: right bundle branch block, first-degree AV block and left axis deviation. Combination of these features is termed as a trifascicular block. Presence of trifascicular block indicates a faulty conduction system at various levels, such as the AV node and His-bundles. It can lead to pauses and cause symptoms of dizzy spells and syncope.

2. C Permanent Pacemaker

Symptoms of dizzy spells and/or syncope in the presence of trifascicular block warrants permanent pacemaker placement.

Question 10

C Myopericaditis

History is vital in the diagnosis of pericarditis and this patient reports classic symptoms of pericarditis. The patient's ECG shows a global ST elevation, which is one of the classical changes seen in pericarditis. Moreover, the patient has elevated myocardial enzymes, suggesting that the inflammatory process has involved the myocardium in addition to the pericardium and hence is termed myopericarditis. The patient should undergo echocardiogram to assess left ventricular function, which can be impaired. Another reason to request an echocardiogram is to look for pericardial effusion, which is a commonly associated with pericarditis / myopericarditis. A small percentage of individuals with myopericarditis can develop dilated cardiomyopathy, which is a more serious condition. Thus patients require monitoring with follow up echocardiograms a few weeks or months after the initial episode to assess the left ventricle.

Question 11

C Dextrocardia

The first ECG shows indeterminate axis or extreme axis deviation. When there is malposition of limb leads whilst performing the ECG, it can lead to indeterminate axis, which is termed technical dextrocardia. However, in technical dextrocardia there is appropriate progression of the R waves across the chest leads (V1-V6). In this case, the progression of the R wave is poor as evidenced by decreasing amplitude of R wave across the chest leads. This indicates that the patient has true dextrocardia. The cardiologist might have suspected this and has performed an ECG by placing the leads on the right side; the subsequent ECG shows appropriate progression of the R wave across the chest leads.

Question 12

D Sinus Arrhythmia

The ECG shows variation between the R–R intervals in the background of a sinus rhythm. The changing interval is as a result of respiratory variation. This is a classic description of sinus arrhythmia, which is quite commonly seen in athletes and young people. This is an example of a physiological arrhythmia and does not need any further investigations or treatment. The arrhythmia disappears on subjecting the individual to a brief period of exercise.

Question 13

C Ventricular Bigeminy

The ECG shows regular ectopic complexes after every sinus beat, which is termed bigeminy. Since the QRS complexes of the ectopic beats are prolonged (>120 ms), it is originating from the ventricle and hence termed ventricular bigeminy.

Bigeminy can occur in patients with or without structural heart disease. The commonest cause of bigeminy is ischaemic heart disease and/or LV dysfunction. The drugs that are used to abort symptomatic bigeminy are beta-blockers. If patients are not symptomatic, no treatment is necessary, especially with a structurally normal heart.

Question 14

1. C Junctional Rhythm

The ECG shows bradycardia and if you observe the QRS complexes closely, there are P waves buried within the QRS complexes. This suggests that the impulses are being generated in the AV node, and reach both atrium and ventricles simultaneously. Since the atrium is being depolarised from below (at the AV node), the P waves are negative in the inferior leads.

2. B Close Observation

Junctional rhythm can be encountered in patients following inferior myocardial infarction. The right coronary artery usually supplies the SA node, and occlusion of the artery can cause ischaemia or infraction of node leading to its dysfunction. The AV node can take over the function by generating the impulse, but at a lower rate than the normal sinus rate. On most occasions, nodal rhythm can be a transient phenomenon, as the SA node can recover from ischaemia. If patients are haemodynamically stable, observation alone can be sufficient. However, if patients fail to recover from nodal rhythm, insertion of a permanent pacemaker should be considered.

Question 15

A Left Ventricular Hypertrophy (LVH); B Left Atrial Enlargement

This patient has voltage criteria for LVH (S-wave in V1 + R-wave in V5 or V6 < 35 mm on the ECG). An isolated voltage criterion is not a sensitive marker for LVH. However, presence of other signs such as left axis deviation, ST-segment depression in the lateral leads and left atrial enlargement makes LVH more likely. The left atrial enlargement causes prolongation of the terminal part of P wave, which causes P-waves to appear as a ‘M’ in the inferior leads and as a more negative P wave in lead V1 (as seen in the ECG). The appearances of the notched P wave in lead II is also termed as ‘P mitrale’. The P wave should be >0.12 ms (three small squares) in the inferior leads and the negative component in lead V1 should be >0.1 mV (one small square) to indicate left atrial enlargement. A negative P-wave in V1 is a more sensitive indicator of left atrial enlargement than P mitrale.

Question 16

B Renal Function Test

The ECG shows tall-tented T waves, suggestive of hyperkalaemia. The cause of hyperkalaemia in this case is due to the combination of an ACE inhibitor and an aldosterone antagonist. If the potassium is found to be elevated on a blood test, the triggering medications should be stopped and patient should be treated with intra-venous insulin and dextrose to reduce serum potassium levels.

Question 17

C Anterior Myocardial Infarction

The ECG shows ST elevation in the anterior leads (V1-V4), which is suggestive of anterior myocardial infarction. The best intervention for ST-elevation myocardial infarction is primary angioplasty (see question 1).

Question 18

B Hypertrophic Cardiomyopathy (HCM)

The ECG shows tall QRS complexes with ST depression and deep T-wave inversions in the lateral leads. These features are quite classical of the presence of LVH (as per the Romilt–Estes criteria). With a family history of sudden death, the boy's recurrent episodes of syncope and auscultation of ejection systolic murmur point firmly towards the diagnosis of hypertrophic cardiomyopathy (HCM).

Hypertrophic cardiomyopathy is a primary myocardial disorder characterised by the presence of LVH in the absence of a local or systemic cause, such as aortic stenosis or hypertension. It is due to the mutations involving various parts of contractile proteins of cardiac myocytes. HCM is one of the commonest causes of sudden cardiac death in young individuals (<40 years).

Question 19

C Mobitz Type 2 AV Block

The ECG shows that every second P wave is not followed by a QRS, which suggests that there is a 2:1 block in the AV node. Identification of a Mobitz type 2 AV block, with symptoms is an indication for insertion of a permanent pacemaker. Haemodynamically compromised patients require insertion of temporary pacemaker prior to permanent pacing system.

Question 20 20a: 2, 20b: 2

1. B Completed Anterior Myocardial Infarction

The ECG shows pathological Q wave in the anterior leads (V1–V4) suggestive of a previous myocardial infarction. Given his history, it probably suggests that the patient suffered an anterior myocardial infarction when he experienced chest pain of 12 hours' duration. The ECG from 4 months previous, shows R waves across the anterior chest leads, suggesting the most likely cause of his current ECG changes is a completed anterior myocardial infarction.

2. Cardiogenic Shock

The patient is hypotensive after a massive anterior myocardial infarction, which makes it more likely that his cardiac output is significantly compromised. The presence of cardiogenic shock in the background of myocardial infarction is an ominous sign and needs immediate attention. Administration of IV fluids for hypotension can actually make his situation worse and should be given with caution.

Question 21

A Pericardial Effusion

The chest X-ray shows a large globular heart, which in conjunction with an elevated jugular venous pressure and her clinical presentation, raises the suspicion of pericardial effusion. The diagnosis has to be confirmed with an echocardiogram. Given the history of breast carcinoma, the likely cause for the effusion is malignancy.

Clinically there is no evidence of haemodynamic compromise, which favours the diagnosis of pericardial effusion over that of cardiac tamponade. Patients with cardiac tamponade are extremely unwell and have additional features of hypotension and pulsus paradoxus (a drop of at least 10 mmHg in arterial blood pressure on inspiration).
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