
 

VENTRICULAR FIBRILLATION 

 

“The Eve of St Agnus”, oil on canvas, John Everett Millais, 1863 

 

At a dinner party one evening on Lake Geneva in 1816, Lord Byron invited his guests each to 

come up with a “Ghost story”. When Mary’s turn came she could not think of anything and so 

the conversation turned to other things, including the latest scientific discoveries involving 

electricity and its power to apparently “animate” dead creatures. Thoughtful and disturbed by 

the stories she had heard, (which included the original story of the “Vampire” by one of Bryon’s 

other guests, Dr. John Polidori), she had trouble sleeping that night. 

 

In her own words: 

 

“Night waned upon this talk, and even the witching hour had gone by, before we retired to rest. 

When I placed my head on my pillow, I did not sleep nor could I be said to think. My 

imagination, unbidden, possessed and guided me, gifting the successive images that arose in my 



mind with vividness far beyond the usual bounds of reverie. I saw – with eyes shut, but acute 

mental vision – I saw the pale student of unhallowed arts kneeling beside the thing he had put 

together. I saw the hideous phantasm of a man stretched out, and then, on the working of some 

powerful engine, show signs of life, and stir with an uneasy, half vital motion. Frightful must it 

be; for supremely frightful would be the effect of any human endeavor to mock the stupendous 

mechanism of the Creator of the world”  

 

Mary Shelly, 1816 

 

Thus was born the story of Dr. Frankenstien and his monstrous creation. 

 

Mary Shelley, Lord Byron and their early Nineteenth century dinner party companions would 

have been shocked to learn that 21
st
 century technology would provide just such an “engine” 

that could restore the “dead”. The electricity-discharging engine is known as a “Defibrillator” 

and providing it is used within 4 minutes some “dead” people may indeed be bought back to life. 

 

 

 

VENTRICULAR FIBRILLATION 

 

Introduction 

 

Ventricular fibrillation is asynchronous, chaotic ventricular activity that produces no cardiac 

output.  

 

The treatment is immediate unsynchronized electrical direct current countershock (i.e. 

defibrillation). 

 

Pathophysiology 

 

Causes: 

 

Primary (intrinsic) cardiac disease: 

 

1. The commonest cause is ischaemia in the setting of IHD. 

 

2. End stage left ventricular failure. 

 

3. Cardiomypoathies. 

 

4. Abnormalities of electrophysiology, including: 

 

 ● Complications of WPW syndrome 

 

 ● Prolonged QT syndromes 

 

 ● Brugada syndrome. 



 

5. Myocarditis. 

 

Secondary causes: 

 

1. Severe hypovolaemia 

 

2. Blood gas disturbances: 

 

 ● Severe hypoxia 

 

 ● Severe hypercapnia (less so than hypoxia) 

 

3. Severe disturbances of pH, acidosis more commonly than alkalosis. 

 

4. Electrolyte disturbances: 

 

● Hyperkalaemia or hypokalaemia 

 

Less commonly: 

 

● Severe calcium or magnesium disturbances 

 

5. Core temperature disturbances: 

 

 ● Hypothermia (especially at and below 27 
0
 Celsius) 

 

 ● Hyperthermia (especially at and above 41 
0
 Celsius) 

  

6. Toxins and drug toxicity, including in particular:  

 

● Bupivicaine, chloral hydrate, tricyclic antidepressants and digoxin, antiarrhythmic 

  agents. 

 

7. Electrocution. 

 

Clinical Assessment 

 

● Confirm clinically that the patient is in cardiopulmonary arrest. 

 

 ♥ Non-responsive/non-breathing.  

 

● Confirm VF on ECG monitor 

 

♥ VF is asynchronous, chaotic ventricular activity associated with no discernible 

 cardiac output  

 



● Beware of electrical interference. 

 

Management 

 

1. Initial defibrillation. 

 

 The immediate treatment for VF is unsynchronized direct current countershock: 

 

● This should occur even before BLS is instituted, where possible, (i.e. witnessed 

 arrest with pads in place and patient monitored, and delivered within 20 seconds). 

 

 ● 150 Joules of biphasic energy should be delivered. 
 

 

(For older monophasic energy machines - deliver 360 joules) 

 

For children the dose is 4 Joules per kilogram of biphasic energy (to a 

maximum of 150 joules). 

 

 ● There should be three shocks in succession, for witnessed (see above) arrests.  

 

In delayed/unwitnessed cases, cardiac compression is more emphasized and a 

single shock is given.. 

 

The Manual Defibrillator is charged while chest compressions are still occurring. A 10 

second pause can be taken to assess the rhythm. If a non-shockable rhythm is detected, 

then the defibrillator can be disarmed.  

 

2. CPR: 

 

If shocks are not successful, then: 

 

 ● Commence/continue with CPR, as per standard BLS protocols. 

 

  Use 30:2 compression to ventilation cycles, (all ages, single or dual rescuers in 

  a BLS setting). 

 

Use 15:2 compression to ventilation cycles, for infants and children in ALS 

settings (i.e. with trained medical staff). 

 

Continue for one “LOOP” before reassessing the rhythm. 

 

♥ A “loop” is defined as 5 sets of 30:2 cycles (which equals about 2 

 minutes of CPR).  

 

3. Gain IV access (see also Appendix 1 below) 

 

4. Give first dose of IV adrenaline after the second shock: 



 

● 1 mg IV (as 1 ml of 1:1000 solution, OR 10 mls of 1:10,000 mls solution) 

  

For children give 10 micrograms/kg (to a maximum of 1 mg) 

 

 ● Repeat IV adrenaline after every second LOOP of CPR. 

 

♥ A “loop” is defined as 5 sets of 30:2 cycles (which equals about 2 

 minutes of CPR). Therefore adrenaline is repeated approximately 

 every 4 minutes. 
 

● If a response (return of spontaneous circulation with a patient generated pulse) is 

 being obtained from the adrenaline but is short lived then an infusion should be 

 commenced at 5-20 micrograms per minute titrated to clinical response. 

 

5. Secure the airway: 

 

This can be done following a first unsuccessful shock. 

 

 ● In the first instance a Laryngeal mask is sufficient.  

 

 ● Where more expertise is available, an ETT can be placed. 

 

 ● Following placement of a LMA or ETT - a capnograph must be placed.  

 

6. Rhythm checks are done every two minutes. 

 

● If VF (or pulseless VT) persists then a shock is delivered and the CPR cycle 

 continued. 

 

7. Amiodarone: 

 

 ● This is given for ongoing VF following a third unsuccessful shock. 

 

 ● The standard empiric arrest dose is 300 mg IV bolus for an adult, (child 5mg/kg).  

 

  If unhelpful a further dose of 150 mg IV may be given. 

 

8. Further drug options: 

 

If VF persists, then CPR - adrenaline cycles are continued. 

 

Other drugs may then be considered according to the clinical situation: 

 

Considerations will include: 

 

● IV calcium: 



 

♥ In particular for known hypocalcaemia, calcium channel blocker overdose 

 or hyperkalaemia, (especially for patients with known renal impairment) 

 

● IV Bicarbonate:  

 

♥ Its main indication is in cases of tricyclic antidepressant or other drugs 

 with sodium channel blocking activity overdose 

 

♥ It may be considered in cases of protracted cardiac arrest (> 20 minutes), 

 however it has not, outside of its specific indications, been shown to 

 improve outcomes. 

 

 ● Potassium if hypokalaemia is known or strongly suspected, (5 mmols) 

 

 ● Magnesium if hypomagnesaemia is suspected, (5 mmols) 

 

9. Consider the possibility of an underlying reversible pathology: 

 

 Examples here may include: (4 Hs and 4 Ts) 

 

 ● Hypovolaemia: 

 

♥ IV fluids (empirically this is as a 20mls/kg bolus - then as clinically 

 indicated). 

 

● Hypoxia: 

 

 ♥ Oxygenate. 

 

 ♥ Check ETT/ LMA 

 

● Hyperkalaemia: 

 

♥ IV calcium, in particular for known hypocalcaemia, calcium channel 

blocker overdose or hyperkalaemia (especially for patients with known 

renal impairment). 

 

● Hypothermia: 

 

 ♥ Warm the patient (warmed IV fluids/ warm blanket devices). 

 

● Tamponade  

 

♥ Aspirate the pericardial space. 

 

● Tension pneumothorax: 



 

 ♥ Decompress the pleural space. 

 

● Toxins: 

 

♥ In particular specific antidotes where these exist e.g. Fab fragments for 

 digoxin overdose. 

 

● Thrombosis: 

 

♥ Consider IV bolus tPA 

 

♥ Urgent angioplasty for coronary thrombosis once patient is stabilized. 

 

Disposition: 

 

Following a successful defibrillation: 

 

1. 12 lead ECG, myocardial ischaemia is the commonest cause of VF. 

 

2. Take blood tests if not already taken: 

 

 ● FBE 

 

 ● U&Es / glucose 

 

 ● Magnesium/ Calcium/Phosphate 

 

 ● Cardiac enzymes 

 

 ● ABGs/ VBGs 

 

 Others as clinically indicated. 

 

3. Maintain normothermia. 

 

4. Maintain normoglycaemia 

 

Successfully resuscitated patients are admitted to a CCU/ICU. 

 

 

 

 

 

 

 

 



Appendix 1 Drug Route of Administration: 

 

There are 3 options: 

 

● IV 

 

● Intraosseous 

 

● ETT 

 

IV: 

 

1. All drugs must be given via IV access (as opposed to IM) 

 

2. Use large peripheral veins (including the external jugular) above the diaphragm. 

 

 Lower limb veins should be avoided if possible due to impaired venous return during 

cardiac arrest. 

 

3. If a central line is present this should be used, in preference. 

 

4. Following each drug administration give a 20 -30 ml flush of normal saline to further 

optimized delivery.  

 

● A more efficient way of “flushing” drugs is by connecting the IV access to an IV 

giving set with a “pump set” so that drugs can readily be flushed through each 

time, rather than having to redraw saline flushes with each drug dose given. 

 

Intraosseous: 

 

If IV access cannot be gained within 60 seconds - then the intraosseous route may be used. 

 

This route can be used for both paediatric and adult patients. 

 

It is suitable to the rapid administration of fluids, drugs, or blood products, with the marrow 

cavity functioning essentially as a rigid venous cavity that does not collapse. 

 

Absorption is rapid, as the marrow sinusoids of long bones drain directly into the medullary 

venous channels that enter the systemic circulation. 

 

The usual site for intraosseous access is: 

 

● The antero-medial aspect of the tibia 2-3cms below the tibial tuberosity. 

 

Or if this site cannot be used: 

 

● The lower antero-medial tibia 2-3 cm above the ankle joint. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ETT: 

 

This route is not ideal and is not routinely recommended, however does provide something as an 

option of last resort. 

 

Not all drugs can be given by this route. 

 

Drugs that may be given are: 

 

● Adrenaline 

 

● atropine  

 

● Lignocaine  

 

● Naloxone  

 

Other drugs such as bicarbonate, calcium cannot be given by this route. 

 

For optimal delivery: 

  

● Suction the airway first if possible 

 

● Give the drug via a clean suction catheter inserted beyond the tip of the ETT 

 

● Give twice the usual IV dose diluted 1:10 in normal saline 

 

● Give several vigorous ventilations to disperse the drug. 
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