
 

 

 

 

 

RHABDOMYOLYSIS 

 

St. Paul’s Cathedral during the London “Blitz”, 29
th

 December 1940. 

 

“Shortly after the sirens wailed you could hear the Germans grinding overhead. In my room, 

with its black curtains drawn across the windows, you could feel the shake from the guns. You 

could hear the boom, crump, crump, crump, of heavy bombs at their work of tearing buildings 

apart. They were not too far away.  

 

Half an hour after the firing started I gathered a couple of friends and went to a high, 

darkened balcony that gave us a view of a third of the entire circle of London. As we stepped 

out onto the balcony a vast inner excitement came over all of us, an excitement that had neither 

fear nor horror in it, because it was too full of awe. You have all seen big fires, but I doubt if 

you have ever seen the whole horizon of a city lined with great fires, scores of them, perhaps 

hundreds. There was something inspiring just in the awful savagery of it... About every two 

minutes a new wave of planes would be over. The motors seemed to grind rather than roar, 

and to have an angry pulsation, like a bee buzzing in blind fury. They were everywhere over 

London. Into the dark shadowed spaces below us, while we watched, whole batches of 



incendiary bombs fell. We saw two dozen go off in two seconds. They flashed terrifically, then 

quickly simmered down to pin points of dazzling white, burning ferociously. 

 

The greatest of all the fires was directly in front of us. Flames seemed to whip hundreds of feet 

into the air. Pinkish-white smoke ballooned upward in a great cloud, and out of this cloud 

there gradually took shape, so faintly at first that we weren’t sure we saw correctly, the 

gigantic dome of St. Paul’s Cathedral…It stood there in its enormous proportions, growing 

slowly clearer and clearer, the way objects take shape at dawn. It was like a picture of some 

miraculous figure that appears before peace-hungry soldiers on a battlefield.  

 

The streets below us were semi-illuminated from the glow. Immediately above the fires the sky 

was red and angry, and overhead, making a ceiling in the vast heavens, there was a cloud of 

smoke all in pink. Up in that pink shrouding there were tiny, brilliant specks of flashing light-

antiaircraft shells bursting. After the flash you could hear the sound. Up there, too, the barrage 

balloons were standing out as clearly as if it were daytime, but now they were pink instead of 

silver.  

 

…the thing I shall always remember above all the other things in my life is the monstrous 

loveliness of that one single view of London on a holiday night. London stabbed with great 

fires, shaken by explosions, its dark regions along the Thames sparkling with the pin points of 

white-hot bombs, all of it roofed over with a ceiling of pink that held bursting shells, balloons, 

flares and the grind of vicious engines. And in yourself the excitement and anticipation and 

wonder in your soul that this could be happening at all. These things all went together to make 

the most hateful, most beautiful single scene I have ever known.”  

 

 Ernie Pyle, British War Correspondent, 29 December 1940. 

 

Frustrated in its attempt to win air superiority during the Battle of Britain, the German High 

Command embarked on a policy of indiscriminate air raids directed at the London civilian 

population from September 1940 to May 1941, when they were called off prior to the invasion 

of Russia. The raids were an attempt to destroy British morale. The miraculous image of St. 

Paul’s standing defiantly amid the ruins of the East End was seen in newspapers throughout 

Britain and the rest of the world the following day. It has become one of the most enduring 

images of the Second World War. During the bleakest days of the war it came to symbolise the 

British people’s determination to survive despite overwhelming adversity and helped to 

maintain morale. Over 40,000 civilians were killed during these raids and countless others 

injured.  

 

In February 1945 Allied air raids on the city of Dresden killed an estimated 100,000 people. 

Like the image of St. Paul’s cathedral amid the ruins of the East End, a famous image would 

also emerge for the German people in their most desperate hour. This was the image of August 

Schreitmueller’s allegorical sculpture of “Good” similarly standing miraculously unscathed, 

overlooking the devastated city. This became a symbol for both sides of the hope that 

“goodness” would eventually triumph over war.  

 

 

 

 



 

 

 

Dresden, February 1945 

 



Rhabdomyolysis was first described in air raid victims of crush injury during the 1940-1941 

London “Blitz”. 

RHABDOMYOLYSIS 

 

Introduction 

 

Rhabdomyolysis is the breakdown of skeletal muscle fibres with leakage of potentially toxic 

intracellular contents into the systemic circulation. 

 

The most urgent treatment priority in the ED will be the correction of hyperkalaemia, the 

most immediate life threatening complication of rhabdomyolysis. 

 

ARF from myoglobinura is also a potentially life threatening complication, however this tends 

to manifest somewhat later.  

 

Pathophysiology 

 

Causes: 

 

1. Muscle ischaemia (from any cause) including: 

 

 ● Tourniquets 

 

 ● Prolonged immobilization (eg comatose patients) 

 

 ● Compartment syndromes. 

 

2. Direct physical injury: 

 

 ● Trauma, especially crush injury 

 

 ● Burns 

 

 ● Electrocution. 

 

3. Temperature extremes: 

 

 ● Hypothermia 

 

 ● Hyperthermia. 

 

4. Excessive physical activity: 

 

 ● Exercise  

 

 ● Prolonged seizure activity. 

 



5. Infective: 

 

 ● Viral 

 

● Bacterial toxins 

 

♥ In particular clostridial and mixed infections causing myonecrosis. 

 

6. Drugs and Toxins, including: 

 

● Narcotics, barbiturates, cocaine, amphetamines, carbon monoxide, salicylates, 

alcohol, suxamethonium, heavy metals. 

 

7. Venoms. 

 

8. Autoimmune muscle disorders: 

 

 ● Polymyositis 

 

 ● Dermatomyositis. 

 

9. Endocrine: 

 

 ● DKA 

 

 ● Myxoedema 

 

 ● Thyroid storm 

 

 ● Hyperosmolar non-ketotic coma.  

 

10. Rare genetic disorders of metabolism, with abnormal carbohydrate and lipid 

metabolism, including muscular dystrophies. 

 

Complications: 

 

These include: 

 

1. Hyperkalaemia. 

 

● This will be the most immediately life threatening complication. 

 

2. Hypovolemic shock: 

 

● Due to “third space” losses from extravasation of fluid from extensively 

 damaged muscle. 

 

 Fluid may also accumulate within damaged myocytes. 



 

3. Renal failure: 

 

 ● Due to the toxic effects of myoglobin on renal tubules. 

 

● This complication is somewhat delayed and becomes apparent in the days 

 following acute injury. 

 

4. DIC: 

 

 ● Due to release of tissue thromboplastins 

 

5. Hypocalcaemia: 

 

● Secondary to increased phosphate levels from damaged muscle and renal 

 impairment. 

 

Clinical Features 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Typical “coca cola” appearance of myoglobinuria, in a patient with rhabdomyolysis, 

Note that apart from blood and myoglobin, other causes of a coca cola type 

discolouration of the urine can include; porphyria, bile pigments and various foods and 

drugs, (Clinical photograph, courtesy Dr Michael Cadogan, Life in the Fast Lane 

Website) 

 

These will vary according to the aetiology and the severity of the disease process, but may 

include: 

 



1. Muscle pain (in about 50 % of cases) 

 

2. Muscle swelling (uncommon) 

 

3. Tenderness or tenseness of muscles suggests the presence of compartment syndrome 

 and muscle ischaemia. 

 

4. Dark discoloration of the urine (myoglobin) 

 

Investigations 

 

Blood tests: 

 

1. CK levels: 

 

● This assay is widely available and 100% sensitive (almost by virtue of 

 definition) though it is not specific. 

 

● Rhabdomyolysis has been variously and arbitrarily defined as total CK levels 2 

 - 5 times above normal in a patient with typical symptoms and/or risk 

 factors (but there is no widely accepted strict definition). 

 ● Levels may rise to very high peaks (hundreds of thousands) 

 

● Serial measurements may need to be made before the diagnosis becomes 

apparent. 

 

 Serum CK levels tend to peak within 24 hours, and then generally decrease by 

40 % per day after the initial insult. 

 

● Persistent elevations suggest continuing muscle injury or the development of a 

compartment syndrome. 

 

2. U&Es and glucose: 

 

  ● The most urgent will be the potassium level. 

 

3. Increased phosphate:  

 

● These levels may lead to hypocalcaemia, however this will rarely need specific 

treatment. 

 

4. Increased uric acid levels: 

 

 ● From metabolism of released purines. 

 

5. Blood myoglobin levels. 

 



 

 

 

Urinalysis: 

 

● Note that most current “full ward” dipstick tests of urine will appear positive for blood, 

but this will in fact be due to myoglobin, which gives urine a dark red or brown “coca 

cola”- like colour (see above). The dipstick test cannot distinguish myoglobin and 

haemoglobin. 

 

 Myoglobinuria may be inferred if a urinary dipstick is positive for blood when there are 

no red cells seen in the urinary sediment on microscopy. 

 

● Alternatively myoglobin can be directly measured from the urine.  

 

ECG: 

 

● ECG, 12 lead and monitoring: 

 

 ♥ Urgent for hyperkalaemia. 

 

CT Scan/ MRI Scan: 

 

These are not required to make a diagnosis of rhabdomyolysis, but may useful for establishing 

the extent of anatomical injury, or indeed its presence when unsuspected, (e.g. with necrotizing 

fasciitis).  

 

Management 

 

1. Resuscitation: 

 

● Immediate ABC issues, IV fluids to maintain circulation. 

 

2. Monitoring 

 

● ECG monitoring for hyperkalaemia and a 12 lead ECG. 

 

3. Hyperkalaemia: 

 

 ● Treat any hyperkalaemia, as required, (see separate guidelines). 

 

4. Ongoing IV fluids: 

 

● Normal saline, to maintain high urine outputs, (100 - 200 mls / hr or around 3 

  mls/kg / hour) 

 

● Large volumes may also be required due to “third space” losses as well as the 

requirement for maintaining a high urine output. 



 

5. Treat the underlying cause, where possible. 

 

● Fasciotomies may be required for severe compartment syndromes. 

 

See also separate guidelines on Compartment Syndromes. 

 

6. Adjunctive measures: 

 

Alkalinization: 

 

● In severe cases alkalinization of the urine may help reduce the renal toxic 

effects of myoglobin, although the evidence for the benefit of this is uncertain  

 

Mannitol: 

 

● This has also been advocated for severe cases, but again benefit is uncertain. 

 

7. Renal dialysis: 

 

● Ultimately a period of dialysis may be required in severe cases, where 

 hyperkalaemia and acidosis and worsening renal failure are difficult to control. 
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