
7.4 Acute myocardial infarction

· Recognise acute myocardial infarction and use appropriate investigations to confirm the diagnosis

Troponin I (Normally <0.1): eliminates the more-serious NSTEMI / STEMI. Troponin I and T are cardiac specific enzymes – to be useful this test must be done no earlier than 12 hrs after a suspicious attack.

Creatine kinase: 
· Act appropriately to ensure that those patients likely to benefit receive thrombolysis as quickly as possible

There are two types of acute coronary syndrome: NSTEMI and STEMI. The old terms are non-Q wave MI and Q wave MI respectively. These are now no longer used as Q waves are relatively late arrivals on an ECG trace and so poor for guiding need for thrombolysis.

	NSTEMI

ECG shows ST depression and possibly T wave inversion

Treatment aim is to reduce damage to myocardium and achieve reperfusion.

· Oxygen if hypoxaemic
· Analgesia (see next section)

· Aspirin 300 mg if not absolutely contraindicated

· Low molecular weight heparin
	STEMI

ECG shows ST elevation

Treatment aim is to reduce damage to myocardium and achieve reperfusion.

· Oxygen if hypoxaemic: ↑ supply to tissues, ↓ demand placed upon heart

· IV access

· Analgesia (see next section): ↓ sympathetic response, ↓ cardiac work

· Aspirin 300 mg

· GTN: 2 puffs or 1 tablet sublingually

·  blocker

· For thrombolysis ( 12 hours should have elapsed since onset of chest pain + one of:

· ST elevation >2mm in 2+ chest leads

· ST elevation >1mm in 2+ limb leads

· Posterior infarction (Dominant R wave + ST depression in V1 – V3.

· New onset LBBB


Unstable angina is treated the same as for NSTEMI

· Control the pain of myocardial infarction

The standard drug is diamorphine – this is given by slow IV injection 5 mg @ 1 mg / min + 2.5 – 5 mg extra if required. Half dose in elderly or frail. An antiemetic (e.g. cyclizine 50 mg) should be given at the same time.

· Recognise ventricular fibrillation and carry out immediate management

	

	The QRS complex is early and very wide. These are dangerous when:

· They come "off" the T wave (as here) -- the heart gets confused and is unsure whether to relax (T wave) or contract (PVC), so it quits.

· there are more than 2 in a row. 

· there are more than 6 per minute (some sources say 8 or 10)
· This may progress to ventricular tachycardia
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	· Usually, there are no P waves visible 

· When P waves are detectable they are not related to QRS complexes (atrioventricular dissociation is present) 

· The QRS complexes are wide (> 0.12 s) - they appear in a regular rhythm in monophasic VT (where the cause is an anatomical re-entry pathway) or in irregular rhythm in polyphasic VT (where the cause is a constantly changing re-entrant pathway e.g. due to ischaemia).

· The rate of QRS complexes is between 100 and 260 beats per minute (usually between 180 and 250
· This may progress to VF
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	This is ineffective, disorganized ventricular beating. It is INCOMPATIBLE with life.



	[image: image4.jpg]Asyswlé -- Flat Line






	Usually follows V fib unless it is interrupted by CPR that actually works or by a defibrillator. It indicates cardiac arrest -- or that your patient has become unattached from the electrodes!
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One electrode should be placed at the upper right sternal border directly below the right clavicle. 

· The other should be placed lateral to the left nipple with the top margin of the pad about 7 cm below the axilla. 

The correct position is usually indicated on the electrode packet or shown in a diagram on the machine itself. It may be necessary to dry the chest if the patient has been sweating noticeably or shave hair from the chest in the area where the pads are applied. A sharp razor should be carried with the machine for this purpose.
Each minute of delay in restoring normal heart rhythm increases mortality by 7-10%.
· Recognise the need for further active management in the medium to long term

Several pharmaceutic interventions have been shown to improve long-term prognosis:

· Aspirin 75 mg od

· Clopidogrel 75 mg od

· A  blocker (e.g. bisopralol 2.5 mg od)

· An ACE inhibitor (e.g. perindopril 50 mg od) or ARB (e.g. Losartan 40 mg od)
· Statin (irrespective of lipid levels, e.g. simvastatin 40 mg od)
· Describe the features of the underlying pathophysiological changes which can be used to develop treatment and prevention strategies

Ischaemia is basically a mismatch between oxygen demand and oxygen supply

There are three determinants of oxygen demand in the heart
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Ventricular wall stress: this is the force acting tangentially on myocardial fibres that tries to push them apart. Energy must be spent to oppose this force. Wall stress () is related to systolic ventricular pressure (P), ventricular radius (r) and (ventricular wall thickness (h) as in the equation (right).

· Factors increasing P include hypertension and aortic stenosis

· Factors increasing r (↑ LV filling) include aortic stenosis and regurgitation.

· Wall thickness increases in compensation to pressure overload

Heart rate

Contractility

Oxygen supply to the heart is via the coronary vessels (see below). There are two main factors that interfere with this supply

Fixed vessel narrowing:  All other factors being equal, flow is proportional to r4. This means that even a small change in radius results in a large change in flow. In practice if a lesion occupies 70% of the diameter of the lumen then symptoms will be seen on exercise. At ~90% these symptoms will be present at rest. Collateral channels may develop in compensation but these are usually not sufficient.

Endothelial cell dysfunction: endothelial cells accomplish a number of functions

· They secrete vasodilator factors (e.g. NO) that outweigh the action of vasoconstrictors such as catecholamines.

· They secrete factors that inhibit platelet aggregation

Without these functions it can be seen that the balance between vasodilators and vasoconstrictors is tipped toward the latter and in addition, platelet aggregation is more likely producing both a physical barrier and secreting their own procoagulants and vasoconstrictors.

Other causes of poor supply

Anaemia:

Hypoxaemia:

unstable angina, 

non–ST-elevation myocardial infarction (NSTEMI), 

and ST-elevation myocardial infarction (STEMI). 
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