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Mind maps (or similar concepts) have been used for 
centuries, for learning, brainstorming, visual thinking 
and problem solving amongst educators, psychologists 
and people in general. They are particularly helpful 
for visual learners and help with memorisation and 
retention, and are a more engaging form of learning, 
helping to improve productivity, efficiency and 
creativity. Studies on medical students have shown 
that using mind maps may yield better pass rates than 
traditional note-taking.

It was during my second year of medical school 
that I first really appreciated the value of mind maps 
after having a go at constructing some myself for the 
first time. It was certainly a game-changer for me. 
It enabled me to digest and retain a large amount 
of information in a structured manner, and therefore 
resulted in a more efficient learning style. Prior to this 
I had spent much more time making lengthy notes 
which I found far less productive and rather tedious. 
It was at that point that the phrase ‘work smarter, not 
harder’ hit home. During medical school, using mind 
maps helped me with recall in written examinations, 
but I also found that they enabled me to provide more 
structured and cogent answers in an OSCE setting, and 
examiners seemed to prefer this to simply regurgitating 
lists of unstructured and undifferentiated information.

A few years ago I recognised the need for a medical 
revision guide set out in a mind map format – existing 
books seemed to oversimplify their mind maps and not 
provide sufficient detail. They also failed to supplement 
the written information with drawings and photos, 
which I feel is vital in a visual memory aid.

This book takes a systems-based approach and 
for each of over 100 conditions presents a detailed 

mind map, taking readers consistently through 
definition, pathophysiology, causes, clinical features, 
investigations, management, complications and more. 
The book is primarily aimed at medical students, but 
it should also be useful for junior doctors and general 
practitioners.

Chapters are largely laid out in alphabetical order 
to allow for readers to easily locate medical conditions. 
There are a few exceptions, however, where it was felt 
that some conditions should be grouped together in 
terms of a spectrum from less to more severe, such 
as the sections covering angina pectoris and acute 
coronary syndrome, and also the sections on TIA 
and stroke.

For substantial topics where all the relevant and 
important information cannot feasibly fit onto one 
mind map, additional supplementary information is 
provided on a Notes page overleaf, in an easy to read 
bullet point format.

Additional memory aids in the form of mnemonics 
are also included alongside photographs and 
illustrations to further enhance retention and 
visualisation.

It is important to note that this book is not intended 
as a replacement for larger textbooks but should be 
seen as a companion to them, giving you a more 
innovative and fun way of learning.

I hope that readers not only find this book enjoyable 
and useful in providing medical knowledge but that it 
also inspires you to create your own medical mind maps.

Finally, I wish all readers the best with your medical 
exams and future careers.

Mohsin Azam
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VF Ventricular fibrillation
VT Ventricular tachycardia
VTE Venous thromboembolism
WCC White cell count
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Acute coronary syndrome

Acute coronary syndrome (ACS) encompasses a spectrum 
of unstable coronary artery diseases. It covers the 
following diagnoses:
• Unstable angina Symptoms at rest with ECG changes; 

the myocardial ischaemia is not sufficient to cause 
myocardial damage and therefore there is no rise in 
serum markers of myocardial injury e.g. troponin

• Non-ST elevation myocardial infarction (NSTEMI) 
As above but with myocardial ischaemia sufficient to 
cause myocardial damage and therefore elevation in 
serum markers of myocardial injury

• ST elevation myocardial infarction (STEMI) 
Symptoms with ST elevation on ECG due to complete 
occlusion of the coronary artery

The underlying cause of coronary artery disease is atherosclerosis which has 
several stages:
• Endothelial cell injury and inflammation Lipids deposited in the 

intima layer of coronary arteries together with vascular injury (e.g. from 
hypertension) cause inflammation, increased permeability and recruitment 
of white cells; over time inflammatory cells, particularly macrophages, take 
up the lipid and become foam cells

• Plaque formation Foam cells accumulate and smooth muscle cells 
proliferate resulting in the growth of the plaque

• Plaque rupture Activates the clotting cascade and thrombosis which 
might be sufficient to cause partial occlusion (resulting in myocardial 
ischaemia and angina) or total occlusion (resulting in myocardial necrosis 
and myocardial infarction, MI)

Acute 

Initial* treatment for all patients (MONA)
• Morphine Oral or IV diamorphine, e.g. 2.5–5mg, 

can be given for pain relief; an anti-emetic such as 
metoclopramide should be co-prescribed

• Oxygen Should only be given if hypoxic, or evidence 
of pulmonary oedema, or continuing myocardial 
ischaemia

• Nitrates To relieve ischaemic pain (initially sublingual, 
e.g. two sprays of GTN); if not effective, IV or buccal 
GTN or IV isosorbide dinitrate can be given

• Aspirin All patients should receive 300mg aspirin 
crushed or chewed ASAP

*Subsequent management depends on whether 
the patient has unstable angina/NSTEMI or STEMI 
(see flow chart on Notes page overleaf)

Chronic

See Notes page overleaf.

Complications of ACS (DARTH VADER)
• Death/cardiac arrest Most commonly occurs due to 

patients developing ventricular fibrillation 
• Arrhythmias Tachyarrhythmias (e.g. VF and VT) or 

bradyarrhythmias (atrioventricular block is more 
common following inferior myocardial infarctions) 

• Rupture Free ventricular wall/ventricular septum/
papillary muscles 

• Tamponade and cardiogenic shock 
• Heart failure Acute or chronic 
• Ventricular Free wall or interVentricular septum rupture 
• Aneurysm Of the left ventricle 
• Dressler syndrome Tends to occur around 2–6 weeks 

following a MI (thought to be autoimmune) 
• thromboEmbolism Mural thrombus 
• Rupture Of the papillary muscle and mitral valve 

Regurgitation

Definition

Pathophysiology

ManagementComplications

• Coronary heart disease is the most 
common cause of death in the UK

• Incidence increases with age, and 
elderly people also tend to have 
higher rates of morbidity and 
mortality from their infarcts

Non-modifiable

• Increasing age
• Male sex
• Family history of premature coronary heart disease
• Premature menopause

Modifiable 

• Smoking
• Diabetes mellitus (and impaired glucose tolerance)
• Hypertension
• Dyslipidaemia
• Obesity
• Sedentary lifestyle

• Chest pain Typically central and ‘crushing’ in nature and often radiates to 
arms, shoulders, neck or jaw

• Shortness of breath
• Nausea
• Palpitations
• Sweating

Note: Some patient groups, e.g. elderly, diabetics, females and those with CKD, 
may have little or no chest pain, and may present with atypical features such as 
abdominal pain, altered mental state or jaw pain, so-called ‘silent MI’

ECG

• Unstable angina and NSTEMI May be normal, show ST-segment 
depression or non-specific abnormalities e.g. T-wave inversion

• STEMI Acute ST-segment elevation or new left bundle branch block (LBBB) 
(see Figs. 1–3)

Bloods

• Routine FBC (to exclude anaemia), U&Es (to assess 
renal function), fasting lipids (risk stratification), LFTs 
(baseline before starting statins), TFTs

• Troponin and other cardiac enzymes Cardiac 
troponins T and I are highly sensitive and specific for 
MI (normal in unstable angina); other cardiac enzymes 
such as creatinine kinase will also be raised but this is 
less specific

CXR

• To assess for presence or absence of heart failure/
pulmonary oedema and exclude other diagnoses

ECHO

• Can assess for regional wall abnormalities and 
define the extent of the infarction and assess overall 
ventricular function and can identify complications

Coronary angiography

• Cardiac angiography defines the patient’s coronary 
anatomy and the extent of the disease

Normal Hours

- ST elevation

Days

- ST elevation
- Pathological Q waves
- Inverted T waves

- ST flattening off
- Pathological Q waves

- Pathological Q waves

Weeks Months

Fig. 1 ECG changes in MI

Clinical features

Investigations

Risk factors

Epidemiology

Fig. 2 LBBB on ECG
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Acute coronary syndrome notes

NICE guideline (NG185) on the acute management of ACS

Initial treatment:
• Morphine
• Oxygen
• Nitrates
• Aspirin – 300mg orally (crushed or chewed)

Unstable angina/NSTEMI

Intermediate/high risk (≥3%)Low risk (≤3%)

Estimate 6m mortality,  
e.g. using GRACE score

Manage conservatively PCI Fibrinolysis 

*STEMI

PCI possible within 120min?

Suitable for reperfusion therapy?

Indicated if <12h of onset of 
symptoms if primary PCI cannot 
be delivered within 120min of the 
time when fibrinolysis could have 
been given
• Options for fibrinolysis 

include alteplase, reteplase, 
streptokinase or tenecteplase

• Give an antithrombin at the 
same time 

• Following procedure, give 
ticagrelor

• See Table 2 for typical 
contraindications to fibrinolysis

For unstable angina/NSTEMI:
• Immediate angiography if 

unstable, otherwise within 
72h if no contraindications

• Give another antiplatelet 
prior to PCI – prasugrel 
or ticagrelor (if not taking 
an oral anticoagulant) or 
clopidogrel (if taking an oral 
anticoagulant)

• Offer systemic unfractionated 
heparin

For STEMI:
• Preferred strategy if <12h of 

onset of symptoms 
• Give another antiplatelet –  

prasugrel prior to PCI 
(if not already taking 
oral anticoagulant) or 
clopidogrel (if taking an oral 
anticoagulant)

• Radial access is preferred and 
offer unfractionated heparin 
with bailout glycoprotein 
2b/3a inhibitor 

• Drug-eluting stent should be 
used in preference 

• Give ticagrelor – initially 
180mg for 1 dose, then 
90mg twice daily

• Consider clopidogrel 300mg 
loading dose – with aspirin, 
or aspirin alone, for high 
bleeding risk

*Clinical symptoms consistent with ACS with persistent ECG features in ≥2 contiguous leads of:
• 2.5mm ST elevation in leads V2–3 in men <40y, or ≥2.0mm ST elevation in leads V2–3 in men ≥40y
• 1.5mm ST elevation in V2–3 in women
• 1mm ST elevation in other leads
• new LBBB (LBBB should be considered new unless there is evidence otherwise)

No

Yes No

ECG localisation of myocardial infarction

It is possible to localise the ischaemic area of the heart by assessing the leads 
that show ST segment elevation (see Table 1).

Table 1 ECG localisation of myocardial infarction

Leads Affected myocardial area Occluded coronary artery

V1-V2 Septal Proximal LAD

V3-V4 Anterior LAD

V5-V6 Apical Distal LAD, LCx or RCA

1, AVL Lateral LCx

2, AVF, 3 Inferior 90% RCA, 10% LCx

Fig. 3 ECG showing anteroseptal MI

Risk assessment tools for ACS

1. GRACE
• The Global registry of acute coronary events (GRACE) Score is a scoring 

system to risk stratify patients with diagnosed ACS to estimate their 
in-hospital and 6-month to 3-year mortality.

• It is based on 8 variables: Age, signs of heart failure, heart rate and 
BP at presentation, serum creatinine level, ECG changes, troponin 
concentration and cardiac arrest at presentation

2. TIMI
• The TIMI Risk Score for UA/NSTEMI estimates mortality for patients 

with unstable angina and NSTEMI.
3. HEART score:

• HEART Score for Major Cardiac Events. Predicts 6-week risk of major 
adverse cardiac event. It is used in patients ≥21 years old presenting 
with symptoms suggestive of ACS. HEART is an acronym and stands 
for 5 variables: History, ECG, Age, Risk factors, and Troponin.

Long-term treatment 

Non-pharmacological
• Smoking cessation
• Weight control
• Diet Mediterranean-style diet is advised
• Exercise Advise 20–30min/day until patients are ‘slightly breathless’; refer to 

cardiac rehabilitation
• Driving If treated successfully by coronary angioplasty, group 1 driving 

may recommence after 1 week; if not successfully treated, driving may 
recommence after 4 weeks

• Sexual activity May resume 4 weeks after uncomplicated MI; PDE5 
inhibitors (e.g. sildenafil) cannot be used until 6 months after MI and should 
be avoided if patient is on nitrates or nicorandil

Pharmacological (DABS)
• Dual antiplatelet therapy (DAPT) Aspirin 75mg OD lifelong and one other 

antiplatelet (ticagrelor, prasugrel or clopidogrel) for at least 1 year; consider 
co-prescribing a PPI (e.g. omeprazole) for gastric protection

• Ace inhibitor or ARB (If intolerant to ACE inhibitor)
• Beta blocker e.g. Bisoprolol, carvedilol and metoprolol; start low and 

increase gradually as blood pressure and pulse allow; if contraindicated 
consider calcium channel blocker e.g. verapamil or diltiazem

• Statin High dose e.g. atorvastatin 80mg ON
• An aldosterone antagonist e.g. Eplerenone for patients who have had 

an acute MI and evidence of heart failure and left ventricular systolic 
dysfunction

Typical contraindications to fibrinolytic therapy

Table 2 Typical contraindications to fibrinolytic therapy

Absolute Relative

• Previous haemorrhagic stroke
• Ischaemic stroke in the previous 

6 months
• Central nervous system trauma 

or neoplasm
• Recent (<3 months) major 

surgery, head injury or major 
trauma

• Active internal bleeding or 
GI bleeding within last month

• Known or suspected aortic 
dissection

• Known bleeding disorder

• Refractory hypertension 
(systolic BP >180mmHg)

• TIA in preceding 6 months
• Oral anticoagulant treatment
• Pregnant or <1 week 

postpartum
• Traumatic cardiopulmonary 

resuscitation (CPR)
• Active peptic ulcer disease
• Advanced liver disease
• Infective endocarditis
• Previous allergy to fibrinolytic 

drugs

Yes
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Extradural haematoma  
(epidural haemorrhage)

Extradural haematoma is the collection 
of blood between the dura and the bone 
(usually skull but may be spinal column) 
(see Fig. 1). It is immediately life-threatening.

• ABC approach of resuscitation
• Control of airway in unconscious 

patient; oxygen may be given
• IV fluids may be required to 

maintain the circulation and 
preserve cerebral perfusion

• Stabilise and transfer urgently 
(with skilled medical and nursing 
escorts) to a neurosurgical unit

• Measures to decrease raised ICP 
with IV mannitol or hypertonic 
saline

• Conservative management for 
small haematomas 

• Surgical intervention with burr 
holes may be required to evacuate 
a large haematoma

Definition

Pathophysiology

Investigations

Management

• Most commonly caused by a fractured 
temporal or parietal bone which causes 
damage to the middle meningeal artery or 
vein

• Typically caused by trauma to the pterion, the 
region where the frontal, parietal, temporal and 
sphenoid bones join together (see Fig. 2).

• Young people are more commonly 
affected, not only because of the prevalent 
demographics of patients with a head injury, 
but it also relates to the changes that occur in 
the dura in older patients, as the dura is much 
more adherent to the inner surface of the skull

• Children are less likely to have associated skull 
fractures than adults 

• Extradural haemorrhage in the spinal column 
can occur as a result of epidural anaesthesia or 
lumbar puncture

Dura

Extradural
haematoma

Skull

Fig. 1 Diagram of an extradural haematoma

Fig. 3 Extradural haematoma on 
CT scan

• CT head Shows haematoma 
(often biconvex /lens-shaped, see 
Fig. 3); if there is deterioration, CT 
must be repeated

• Bloods FBC, U&Es, coagulation 
screen (if any suspicion of 
abnormality of coagulation), 
group and save

• Plain skull X-ray head May 
be normal or show fracture line 
crossing the course of the middle 
meningeal vessels

• Cervical spine X-ray Spinal injury 
must be excluded

• MRI head Gives detailed images 
but may not be suitable for a 
patient in an unstable condition

• Neurological deficits (temporary 
or permanent) 

• Death 
• Post-traumatic seizures 
• Post-concussion syndrome
• Spasticity, neuropathic pain and 

urinary complications (spinal 
extradural haematoma)

Complications

• Overall mortality rate is approx. 30%
• Those alert on admission rarely die 

but a low Glasgow Coma Scale (GCS) 
score worsens the prognosis 

• The earlier the intervention, the more 
likelihood of survival 

• Risk factors for poor prognosis include: 
older age, intradural lesions, increasing 
volume of haematoma, temporal 
location, rapid clinical progression, 
pupillary abnormalities, raised ICP

Prognosis

Fig. 2 The pterion, the weakest part of the skull; a 
traumatic blow to the pterion may rupture the middle 
meningeal artery causing an epidural haematoma
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Nasal
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Frontal

Clinical features

• History of trauma Typically a head strike from sports injury or motor 
vehicle accident; classically, this is followed by a lucid interval after which 
the patient deteriorates 

• Loss of consciousness 
• Severe headache
• Nausea/vomiting
• Confusion
• Evidence of skull fractures, haematomas or lacerations
• Otorrhoea or rhinorrhoea Resulting from skull fracture
• Unequal pupils 
• Hemiparesis With brisk reflexes and up-going plantar reflex 
• Other focal neurological deficits e.g. Aphasia, visual field defects, 

numbness, ataxia
• Bradycardia and hypertension Late signs (Cushing reflex)
• Death Follows a period of coma and is due to respiratory arrest
• Spinal cord compression Produced by a haematoma in the spinal 

column; features may include: weakness, numbness, alteration in reflexes, 
urinary incontinence and faecal incontinence
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