
 

 

 

 

 

 

ACUTE ISCHEMIC LIMB 

 

“Young Woman in a White Hat”, oil on canvas, Jean Baptiste Greuze, 1780, Museum of 

Fine Arts Boston. 



Ascending the line of gradation, we come at last to the white European; who being the 

most removed from brute creation, may on that account, be considered as the most 

beautiful of the human race….In what other quarter of the globe shall we find the blush 

that overspreads the soft features of the beautiful women of Europe, that emblem of 

modesty, of delicate feelings, and of sense? Where that nice expression of the amiable 

and softer passions in the countenance; and that general elegance of features and 

complexion? Where except on the bosom of the European woman, two such plump and 

snowy white hemispheres, tipped with vermilion?      

 

Charles White, “An account of the regular gradation of man, and in different animals 

and vegetables”, 1799. 

 

Charles White was an Eighteenth Century English physician and biologist, who gave the 

last influential defence of the idea of the “great chain of being”. This was the idea that 

all of creation from the inanimate minerals to life from the simplest “infusoria” 

(microscopic life) through to the “noble” human being where arranged by God into a 

single great “chain of being”, each in its own proper place. The “progress” up this 

chain was one ever towards “perfection”- ever nearer to God. At the conclusion of his 

treatise he reaches the human being – he then proceeds to order each race in his “great 

chain of being” from the most “brutish” to the most “perfect” – just as God had 

intended. It comes as no surprise that the “pinnacle of creation” – the most perfect – 

turns out to be his own race – the white European! And of all the white races the most 

perfect of all was the snowy white European woman with the plump “vermilion tipped 

bosom”! 

 

The magisterial Stephen Jay Gould carried out a detailed study of the eminent Dr White’s 

work in his essay “Bound by the Great Chain”. Make no mistake, as laughable as the 

idea appears to us in the Twenty First century, the “great chain of being” was a serious 

scientific theory in the Eighteenth and Nineteenth centuries. The very greatest of thinkers, 

including Charles Dickens and Charles Darwin subconsciously held the belief of innate 

European superiority, largely as a consequence of being the products of their own time. 

Their mindsets - in an age of unchallenged European world dominance - simply could not 

perceive any other possible “world order”. In fairness to them, however, it must be said 

that they were completely oblivious of their own glaring prejudices! 

 

Stephen Jay Gould in his masterful essay wrote: 

 

“I don’t mean to diminish the posthumous humor of this passage – “snowy white 

hemispheres tipped with vermilion” as the ultimate mark of human perfection, indeed! 

White’s flowery style may render him more subject to ridicule than most of his 

contemporaries, but his argument is no worse or different from many of theirs. He was 

merely expressing a common opinion of his time in admittedly overblown rhetoric. The 

static chain of being, as Lovejoy argues, had formed a cornerstone of Western 

interpretations of nature for centuries, despite its evident difficulties in application to a 

recalcitrant world full of gaps and copious variation not easily ordered into single 

sentences”.     

 



Gould then goes on to ponder the bigger picture. We chuckle at those of bygone ages – 

but what prejudices do we ourselves now hold in oblivious ignorance – that future 

generations will look back on us in horror? Perhaps our assumptions about our “right” 

to exploit the environment at any cost or the way we regard our fellow species on Earth 

will be issues by which future generations will judge us.  

 

Gould continues: 

 

“So have a good chuckle at the appropriate parts, but then ponder the larger and serious 

issue for a moment. Evolution drove the static chain of being into obsolescence – 

therefore, we may easily in retrospect, identify its evident flaws and analyze the falseness 

and inconsistency of argument used to defend it. But how many of our own cherished 

beliefs, the ones that we never doubt because we think that they map nature in an obvious 

way, will seem centuries hence just as foolish and ideologically bound as the static chain 

of being? Should we not examine the logic and verisimilitude of our own deepest 

convictions?        

 

Late Nineteenth century 

photogravure of a girl of the 

Beggiuk Tribe of Eritrea, Africa, 

photographer unknown. 

 

A random “curiosity” that caught 

the eye of a Nineteenth century 

European photographer. In the 

late 1890s Europeans would not 

have considered this girl beautiful 

- but look closely at this old 

image. There is no doubt this 

unknown girl, unnoticed in her 

time, and now long dead; in the 

21
st
 century would be considered 

a “next top model” candidate. She 

would not have even required the 

mandatory “make over” – she 

wears her hair in the “corn row” 

fashion - a supposed style of the 

modern age. Her eyes also show a 

vitality and beauty of mind – an 

aspect entirely lacking in the 

insipid and pallid portrayals of 

the “ideal” Eighteenth century 

woman!   

 

Beauty is largely a construct of the time, society and culture one inhabits. Snowy white 

skin was once considered a critical criterion in the European mind. In the medical field 

however the “snowy white” look has never been considered a desirable look – indeed on 

the contrary – a harbinger of shock, anaemia or acute severe ischaemia!  



ACUTE ISCHAEMIC LIMB 

 

Introduction 

 

Limb ischaemia is generally classified on the basis of its onset and severity. 

 

Complete acute ischaemia will lead to tissue necrosis within six hours unless the 

limb is revascularised. 
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Incomplete acute ischaemia can often be treated medically in the first instance.  

 

Patients with irreversible ischaemia (established necrosis) will require emergent 

amputation unless it is too extensive or the patient too ill to survive. 

 

Pathophysiology 

 

Complete acute ischaemia will lead to tissue necrosis within six hours unless the limb is 

revascularised. 

 

Terminology 
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Onset: 

 

Acute:      Ischaemia < 14 days. 

 

Acute on chronic:    Worsening symptoms and signs (< 14 days). 

 

Chronic:     Ischaemia stable for > 14 days. 

 

Severity (acute, acute on chronic): 

 

Incomplete:     Limb not threatened. 

 

Complete:     Limb threatened. 

 

Irreversible:     Limb nonviable. 

 

Causes: 

 

1. Thrombosis (about 60% of cases) 

 

● Acute limb ischaemia is most commonly caused by acute thrombotic 

occlusion of a preexisting stenotic arterial segment. 

 

2. Embolism (about 30% of cases) 

 

● Cardiac source (most commonly this will be due to AF). 

 



● From an atheromatous artery or an aneurysm of an artery. 

 

3. Dissection: 

 

● Of a peripheral vessel. 

 

● Of the aorta. 

 

4. Trauma: 

 

● Penetrating or blunt. 

 

● Vessel occlusion can be caused by a variety of mechanisms, including 

transection (complete or incomplete), spasm, delayed thrombosis, 

dissection.     

 

Other less common causes include: 

 

5. Mass lesions casing compression 

 

6. Vasculitis 

 

7. Spasm of vessel. 

 

Complications: 

 

Ischaemic tissue can lead to  

 

1. Rhabdomyolysis: 

 

● Hyperkalaemia 

 

● Myoglobinuria and renal failure. 

 

2. Infection: 

 

 ● Necrotising infection (gangrene) 

 

 ● Septicaemia. 

 

 

Clinical Assessment 

 

Important points of history: 

 

Important points to note include: 

 

1. Past history: 



 

● Cardiac disease especially AF which favours an embolus. 

 

● Other risk factors for peripheral vascular disease (smoking, hypertension, 

diabetes, cholesterol, family history etc.) 

 

2. History of symptoms suggestive of PVD:  

 

● e.g. intermittent claudication. 

 

3. Previous bypass graft surgery. 

 

4. Estimate of the likely time of onset of the ischaemia. 

 

Important points of examination: 

 

Important points to note include: 

 

1. Confirm the features of ischaemia: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Typical “marble white” appearance of severe acutely ischemic right leg. 
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These include the “5 Ps”: 

 

● Pulselessness 

 

   This may be found in acute or chronic ischaemia 



 

● Pain 

 

   Usually severe in cases of acute and total arterial occlusion 

 

● Paraesthesia or paralysis 

 

   The patient is unable to moves toes or fingers 

 

● Pallor 

   

 An acutely and completely ischaemic limb will appear “marble 

white”. 

 

● “Perishing” cold. 

 

2. Pulse: 

 

● AF. 

 

3. Any evidence of aneurysm (as an embolic source): 

 

● Aortic aneurysm 

 

● Vessel aneurysm eg popliteal. 

 

4. Any evidence of trauma to a vessel. 

 

5. Ischaemia of both lower limbs: 

 

This could indicate: an aortic saddle embolus or  

 

 ● Aortic dissection: 

 

  Hypertension / back pain 

 

 ● Saddle embolus: 

 

Patients with acute embolic occlusion of the aortic bifurcation (ie an 

aortic saddle embolus) may still have femoral pulses but appear marble 

white or mottled to the waist.  

 

They may also present with paraplegia due to ischaemia of the cauda 

equina, which can be irreversible.  

 

Immediate bilateral embolectomy restores lower limb perfusion, but many 

patients subsequently die from reperfusion injury (ie rhabdomyolysis). 

 



Clinical progression of acute complete ischemia: 

 

Acute arterial occlusion is associated with intense spasm in the distal arterial tree, and 

initially the limb will appear “marble” white.  

 

Over the next few hours, the spasm relaxes and the skin fills with deoxygenated blood 

leading to mottling that is light blue or purple, has a fine reticular pattern, and blanches 

on pressure. At this stage the limb is still salvageable.  

 

However, as ischaemia progresses, stagnant blood coagulates leading to mottling that is 

darker in colour, coarser in pattern, and does not blanch.  

 

Finally, large patches of fixed staining progress to blistering and liquefaction. Attempts to 

revascularise such a limb are futile and may lead to life threatening reperfusion injury.  

 

In cases of real doubt the muscle can be examined directly at surgery through a small 

fasciotomy incision. It is usually obvious when the muscle is dead. 

 

Investigations 

 

Blood tests  

 

To be considered as clinically indicated: 

 

1. FBE 

 

2. U&Es / glucose 

 

● In particular urgent potassium, if limb necrosis is present 

 

3. Muscle enzymes and myoglobin levels (for rhabdomyolysis) 

 

4. Pro-coagulation screen (see haematology guidelines). 

 

ECG 

 

● Especially to document AF 

 

Imaging 

 

Ultrasound 

 

● This is readily available in hours but is problematic in many institutions after 

hours. 

 

● Colour doppler ultrasound can also be used at the bedside to establish the fact that 

there is no flow, when ED staff skilled in the use of ultrasound are available. 

 



CT angiogram 

 

● This is a good alternative to ultrasound when this is not available. 

 

● It is also a more sensitive investigation compared to ultrasound. 

 

● It is the investigation of choice for suspected aortic pathology (dissection or 

saddle embolism) 

 

MRA 

 

● This is also a very sensitive and specific investigation for the visualization of the 

blood vessels, however it is rarely required in the acute setting 

 

● It may be an option when there are absolute contra-indications to IV contrast CT.  

 

Arteriography 

 

● This remains the “gold standard” investigation however is rarely required in the 

acute setting.  

 

Management 

 

1. Attend to any immediate resuscitation issues: 

 

● IV access, and fluid resuscitation, if required. 

 

2. Analgesia: 

 

 ● Give analgesia, as clinically indicated. 

 

 ● Acute severe ischaemia will usually require titrated narcotic analgesia.   

 

3. Rhabdomyolysis: 

 

● If there is established necrosis of tissue, then the complications of 

rhabdomyolysis need to be anticipated, in particular hyperkalaemia and 

myoglobinuria leading to renal failure.  

 

4. Vascular consultation: 

 

 ● There should always be early consultation with the vascular surgical unit. 

 

5. Heparinisation 

 

 ● This should be commenced to reduce the risk of further clot progression. 

 

6. Revascularization: 



 

 When the limb is judged to be salvageable, an emergency revascularization needs 

to take place. 

 

 There are a number of options in this regard which will be determined by the 

vascular surgeon. 

 

 Options include: 

 

● IV urokinase infusions  

 

● Embolectomy 

 

● Emergency bypass graft surgery. 

   

 In general terms: 

 

If ischaemia is complete, the patient must be taken directly to the operating 

theatre because angiography will introduce delay, thrombolysis is not an 

option, and lack of collateral flow will prevent visualisation of the distal 

vasculature.  

 

If ischaemia is incomplete the patient should have preoperative imaging since 

simple embolectomy or thrombectomy is unlikely to be successful, 

thrombolysis may be an option, and the surgeon requires a “road map” for 

distal bypass. 

 

7. Amputation: 

 

● If there is tissue necrosis (“gangrene”), then surgical amputation will be 

required. 

  

8. Antibiotics: 

 

● If there is infected necrotic tissue, antibiotics will be required (see also 

Gangrene guidelines) 
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