
 

 

 

 

 

LEG ULCERS 

 

 

Footprint of Australopithecus Afarenis,          Footprint of Edwin Aldrin, second man on  

Laetoli, Tanzania, (3.6 million years old).       July 1969. 

 

The print on the left is believed to be that of A. afarenis, an extinct bipedal hominid and 

was made 3.6 million years ago. It is the earliest evidence of an exclusively upright 

bipedal gait on Earth. Paleontologists tell us that the species that left the prints at Laetoli 

were definitely not “ape” and are therefore the earliest record we currently have of 

“mankind’s” first upright steps. Before this time most Hominid species were still 

“arboreal”.  

 

The footprint on the right is that of the second Homo Sapien to have set foot on the lunar 

surface, on July 1969. It is estimated that this print may exist as a record of mankind’s 

first steps outside of planet Earth, for up to 2 million years. If you believe in the theory of 

evolution, these images attest to the stunning evolutionary progress of humanity over this 

time period. Although the “pedal” anatomical structures of the species that made these 

two prints, one evolving from the other, are strikingly similar, the implications of where 

and how they were made could not be more profound. Aldrin’s print may one day serve 

as fossil evidence to some far distant descended species of Homo Sapien, for the 

incredible progress in intellect and technology that allowed humanity to leave the trees 

and savannas of Eastern Africa and travel to the Moon.  

 

It is sobering to contemplate the words of John Stewart’s 1970 tribute song “Armstrong” 

to the crew of Apollo 11: 



 

“…Rivers getting dirty, the wind is getting bad. 

 

War and hate are killing off the only Earth we have. 

 

But the whole world stopped to watch it on that July afternoon. 

 

Watched a man named Armstrong walk upon the moon. 

 

And I wonder if a long time ago somewhere in the universe, they watched a man named 

Adam walk upon the Earth.” 

 

Humanity’s evolutionary journey through the ages has been nothing short of miraculous, 

from stepping down from the trees of the savannas of the Rift Valley in Eastern Africa to 

the day the entire world stopped and held its breath to watch Neil Armstrong and Edwin 

Aldrin walk on the Moon. These men represented the pinnacle of humanity’s evolutionary 

achievement, they had the “right stuff” but they also had the long history of knowledge 

and technological progress to back them up.  

 

Unfortunately very few of our species have the “right stuff” in the sense of the Moon- 

walkers. Our elderly and frail carry on their own silent life journeys, often in unseen 

heroic ways of their own. Chronic ulceration, in particular of the feet, will present a 

constant and unrelenting misery to the journey of many of the weakest. In the 21
st
 

century, we have the obligation to direct our technology, and systems, towards not only 

those with “the right stuff”, but also to the most vulnerable of our species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LEG ULCERS 

 

Introduction 

 

Leg ulceration is a common presentation to the ED, especially in older age groups. 

 

Aetiology is diverse and so the extent and type of investigation and management that is 

undertaken in any given case will depend on the clinical index of suspicion for a 

particular pathology.    

 

Most leg ulcers encountered will be chronic rather than acute. Many patients will suffer 

from leg ulcers for many years. Recurrence rates are also depressingly high. 

 

For any chronic ulcer to heal it is essential that the underlying cause is treated. 
 

The priorities in the Emergency Department will include: 

 

● Analgesia, if required. 

 

● Wound care: immediate dressing and/ or debridement requirements. 

 

● Deciding on the need for further investigation and/ or intervention of the 

underlying cause. 

 

● Formulating a disposition plan. 

 

Pathophysiology 

 

Causes: 

 

Venous disease, arterial disease, neuropathy and pressure will be the cause of 

chronic leg ulceration in the majority of cases.  

  

1. Vascular: 

 

These can be of 3 types: 

 

● Arterial: 

 

♥ Patients with peripheral vascular disease will be predisposed to 

arterial ulceration of the lower limbs. 

 

● Venous: 

 

♥ Any condition that leads to chronic venous stasis in the lower 

limbs can predispose to venous ulceration. 

 

● Vasculitic: 



 

The commonest causes of vasculitic ulcers are:  

 

♥ Rheumatoid arthritis. 

 

♥ Systemic lupus erythematosus. 

 

♥ Polyarteritis nodosa. 

 

2. Pressure, (or “decubitus”): 

 

● Ischemic necrosis of the skin due to pressure 

 

3. Neuropathic: 

 

Any condition that leads to loss of sensation will predispose to ulceration, by 

pressure, infection, or trauma. 

 

Loss of sensation may be due to such causes as: 

 

● Myelopathy, of any cause 

 

● Peripheral neuropathy, of any cause, (see separate guidelines). 

 

● Peripheral nerve lesion, of any cause. 

 

● Dermatomal radiculopathy, of any cause. 

 

4. Diabetic ulcers: 

 

● Apart from rare cases of necrobiosis lipoidica, diabetes is not a primary 

cause of ulceration but often leads to ulceration through neuropathy or 

ischaemia, or both.  

 

 Diabetic ulcers are most commonly combination ulcers. 

 

Less commonly: 

 

5. Malignant: 

 

● These may be primary lesions or secondary ones. 

 

● The commonest primary malignancies causing leg ulceration are basal cell 

carcinoma, squamous cell carcinoma, and melanoma. 

 

6. Chronic lymphoedema. 

 

7. Traumatic: 



 

This may be due to:  

 

● Direct physical trauma.  

 

● Burns, (of any type). 

 

8. Infective: 

 

Secondary bacterial infection in a pre-existing ulcer (of any cause) is seen more 

commonly. 

 

Infection as a primary cause of leg ulcer is uncommon, (more commonly 

primary bacterial skin infections will result in cellulitis or abscess formation, 

rather than ulceration). 

 

Unusual causes of primary infective ulcers include: 

 

● Mycobacterium ulcerans, (see separate guidelines). 

 

● Tropical ulcers 

 

● Yaws 

 

● Cutaneous Anthrax, (see separate guidelines). 

 

● Gumma 

 

9. Autoimmune: 

 

These may include conditions such as: 

 

● Pyoderma gangrenosum  

 

10. Drug reactions: 

 

These are an uncommon cause of leg ulceration, but important considerations will 

include: 

 

 ● Warfarin induced skin necrosis.  

 

Clinical Assessment 

 

The following features will often able to determine the aetiology of a leg ulcer: 

 

1. History 

 

● Of the ulcer itself 



 

● Of the patient’s co-morbidities 

 

2. Appearance of the ulcer. 

 

3. Associated clinical findings 

 

Important points of history: 

 

Important points to note in the history include: 

 

1. Acute versus chronic: 

 

● Acute legs ulcers are essentially traumatic in nature. The majority by far 

of legs ulcers will be subacute or chronic in nature.  

 

2. Pain: 

 

● Painless ulcers include, neuropathic, malignant, and often diabetic. 

 

● Most tother types of ulcers will usually be painful to varying degrees. 

 

3. Trauma: 

 

● Note that a history of trauma may not be obtained in patients with 

communication barriers, (eg dementia), hence the diagnosis may not be as 

apparent as one would think! 

 

● Careers/ relatives may need to be questioned about the possibility of 

trauma, when the diagnosis is unclear. 

 

4. Co-morbidities: 

 

● Diabetes: 

 

♥ This is extremely important. Diabetics are at great risk of feet 

ulceration in particular. 

 

♥ They are often complicated and can be very slow to heal 

 

 ● Peripheral vascular disease 

 

 ● Chronic venous insufficiency 

 

● Autoimmune disease. 

 

● Conditions leading to an insensate leg, such as peripheral neuropathy or 

paraplegia. 



 

5. Medications: 

 

 ● Warfarin. 

 

Important points of examination: 

 

Appearance of the ulcer: 

 

In descriptive terms ulcers should be described in terms of: 

 

1. Site: 

 

● Record the exact site of ulcers, (often a clue to the aetiology) 

 

2. Size: 

 

● Record the size of an ulcer, as this will assist as a future guide to the 

progress (or otherwise) of treatment. 

 

3. Shape: 

 

● Irregular edges are characteristic of malignant lesions. 

 

4. Number: 

 

● Record the number of ulcers 

 

5. Edges: 

 

● A healing ulcer will tend to have a “shelving” edge. 

 

● Edges that are raised or everted, increase suspicion for malignancy 

 

● Undermined edges are often a feature of an aggressively advancing 

infective process. 

 

6. Floor: 

 

The floor of the ulcer should be described and this what is seen by the observer 

(as opposed to the base of an ulcer, which is the tissue the ulcer overlies) 

 

● Sloughing 

 

● Granulation   

 

● Necrotic 

 



● Healing 

 

7. Base: 

 

 The base of the ulcer is the tissue the ulcer overlies: 

 

 ● Fat 

 

● Muscle/ tendon 

 

● Bone 

 

8. Inflammatory or infective changes: 

 

● Cellulitis  

 

● Purulent discharge 

  

Typical clinical findings associated with specific types of ulcers 

 

Arterial: 

 

● Painful 

 

●  “Punched out”, or well defined 

 

● Commonly sited at, the anterior shin, over the malleoli, the heel, the plantar toe 

joints. 

 

● Signs of chronic leg ischemia: 

 

 ♥ Pale leg 

 

 ♥ Cool leg 

 

♥ Pulseless 

 

♥ Chronic “trophic” skin changes: hairless, nail changes, thin shiny 

appearance of the skin. 

 

Venous: 

 

● Mildly painful 

 

● Often irregular 

 

● Often just above the medial or lateral malleoli 

 



● Surrounding evidence of chronic venous insufficiency: 

 

♥ Varicose veins 

 

♥ Chronic hemosiderin deposition/ Lipodermatosclerosis 

 

♥ Venous eczema 

 

Vasculitic: 

 

● There is a history of autoimmune disease 

 

● Ulcers tend to be multiple, smaller lesions. 

 

Pressure: 

 

● These occur in areas where there is prolonged pressure, due to prolonged 

immobilization, such as nursing home patients, paraplegics or those with 

prolonged coma.  

 

● Typically these are seen overlying bony prominences, such as the malleoli, heels 

or sacrum in particular. 

 

● In patients suffering prolonged coma, the pressure ulcers will often be seen along 

one side of the body, where the patient has been lying. 

 

Neuropathic: 

 

● Painless, (by definition). 

 

● Often over pressure areas, (heel and sole, malleoli, plantar toe joints) 

 

● May manifest also a non-healing traumatic ulcerations/ wounds. 

 

Malignant: 

 

● Usually these are not painful 

 

● Irregular, possibly with “satellite” lesions. 

 

● Raised and /or everted edges 

 

● Regional lymphadenopathy 

 

● There may be associated general systemic signs, such as cachexia if lesions are 

secondary or if there has been metastatic spread.  

 

● Do not respond to usual wound treatments 



 

Lymphoedema: 

 

● Chronic leg swelling, without evidence of chronic venous stasis.  

 

● This can lead to chronic ulceration. 

 

Traumatic: 

 

● Painful, (unless there is pre-existing sensory neuropathy) 

 

● A history of trauma may not be forthcoming in those with communication 

barriers, (eg: language, confusion, dementia, psychiatric illness, drug or alcohol 

affected, personality disorders) and so diagnosis may be far more problematic. In 

these cases a history of trauma will need to be obtained from a third party. 

 

Infective: 

 

● Painful 

 

● Tender 

 

● Surrounding cellulitis 

 

● Purulent discharge 

 

● Lymphangitis/ regional lymphadenopathy  

 

● Systemic features, such as fever or rigors, note that if a patient appears 

particularly unwell, more serious underlying pathology such as necrotizing 

fasciitis or clostridial myonecrosis should be considered, (see separate 

guidelines for these conditions). 

 

Autoimmune: 

 

● There is a known history of autoimmune disease, (inflammatory bowel disease in 

particular) 

 

● There are no other apparent explanations for the ulcers. 

 

Drug: 

 

● Warfarin, in particular which can rarely cause necrotic skin ulcerations. 

 

Investigation 

 

The exact type and extent of investigation that needs to be undertaken will depend on the 

index of suspicion for any given pathology, as well as how unwell a patient is. 



 

In uncomplicated, clear cases no specific investigation may be necessary at all. 

 

The following may need to be considered: 

 

1. Blood tests: 

 

● FBE 

 

● CRP 

 

● U&Es/ glucose 

 

2. Swabs for Microscopy and Culture: 

 

● There is excessive use of wound swabs for microbiological assessment of 

chronic wounds.  

 

● Too often this leads to inappropriate prescribing of antibiotics, as wound 

swabs generally remove only the surface bacteria, and so frequently only 

identify the non-pathogenic colonising organisms on the wound surface.  

 

● Wound swabs should be confined to ulcers showing clinical evidence of 

infection which have slough or tissue that can be gathered by a swab.  

 

● If there is infection, the pathogenic bacteria are usually within the tissue 

(rather than the surface) and a biopsy may be needed to find them. 

 

3. Plain radiography: 

 

This is not routinely required for leg ulcers, unless there is suspicion of 

underlying serious pathology, such as: 

 

● Osteomyelitis 

 

● Necrotizing fasciitis/ clostridial myonecrosis, (see separate guidelines) 

 

● Retained foreign body. 

 

4. CT scan: 

 

● Again this may be useful in cases where there is suspicion of underlying 

serious pathology, and plain radiography is equivocal or unhelpful, yet 

clinical suspicion remains high. 

 

5. MRI: 

 



● This is the most sensitive and specific test for detecting underlying 

osteomyelitis. 

 

6. Ultrasound: 

 

● This will be most useful for vascular studies, documenting the degree and 

type of venous insufficiency or the presence of peripheral vascular 

disease.  

 

● Ultrasound may also be useful, if complicating deep purulent collections 

are suspected 

 

7. Tissue Biopsy: 

 

In cases where diagnosis is uncertain and there has been a failure of any response 

to therapy. 

 

Biopsy is useful for diagnosing: 

 

● Malignancy 

 

● Some infections, (eg mycobacterium ulcerans) 

 

● Autoimmune diseases. 

 

Management 

 

It is essential that the cause of a chronic leg ulcer be identified before treatment can 

begin. 

 

1. Analgesia: 

 

● Give analgesia, as required 

 

2. Wound care: 

 

General principles include: 

 

 ● Dressings: 

 

In general moist wound dressings should be used. 

 

Desiccation should be avoided in healing ulcers. 

 

Cells, enzymes and growth factors cannot function in a dry environment. 

Wounds should not be “dried out” by exposure to the air or the sun, 

chemical means or dry bandages.  

 



Drying kills the surface cells and increases the reparative requirements. 

Granulation tissue is fragile and is easily damaged.  

 

In particular, the removal of dry dressings can disrupt the wound healing 

process and return it to an earlier (inflammatory) phase of healing.  

 

A moist wound significantly enhances the healing process. 

  

Many patients unfortunately develop contact dermatitis to repeated 

dressings, and so alternative type may need to found during the course of 

treatment. 

 

There is a vast array of dressing types. The best initial management will 

be by a dedicated wound clinic staffed with specialist wound dressings 

nurses who are experienced in the management of these types of 

wounds. Once stabilized on a specific regime, referral can then be made 

back to a patient’s general practitioner. 

 

In some cases of chronic stable ulcers, Royal District Nursing visits may 

be appropriate to assist patients in their dressings. 

 

● Secondary infection: 

 

Treatment of any secondary infection. 

 

 ● Debridement: 

 

Wounds containing necrotic tissue will not heal.  

 

Debris and necrotic tissue must be removed.  

 

Surgical and autolytic debridement are essential components of wound 

healing. 

 

 ● Antiseptics: 

 

These have a role in acutely infected or contaminated wounds, however 

should not be a part of the ongoing routine management of a chronic 

ulcer. 

 

All antiseptics are cytotoxic!  

 

They damage cellular elements and the microcirculation of the wound.  

 

Although antiseptics may have a role in the topical management of heavily 

contaminated acute traumatic ulcers, they are often inappropriately used 

for long periods of time on chronic ulcers.  

 



The need to sterilise a chronic ulcer to achieve healing is unproven and 

there is thus little evidence to support the ongoing use of antiseptics in 

chronic wound management. 

 

3. Promote wound healing: 

  

● General medical health, directed at any underlying causative pathology, 

(such as good diabetic control in cases of diabetic foot ulcers, or control of 

CVS disease risk factors in cases of arterial ulcers). 

 

 ● Dietary advice: 

 

The nutritional status of the patient is often overlooked in clinical 

assessment of a patient with chronic leg ulceration.   

 

An adequate intake of calories is required for the energy demands of the 

normal reparative process. Certain vitamins and trace elements (vitamins 

C, A, K and B, zinc and copper) are also essential for wound healing.  

 

Whilst supra-normal amounts of the dietary elements have not been 

proven to be of benefit, deficient states certainly impair healing and many 

patients will have significant co-morbidities predisposing to poor 

nutrition. Referral to a dietician will be beneficial in these cases. 

 

4. Underlying cause: 

 

● For any chronic ulcer to heal it is essential that the underlying cause is 

treated.  

 

Disposition: 

 

1. Hospital admission: 

 

This may be necessary for: 

 

● Intractable pain 

 

● Inability to cope, (in association with other co morbidities). 

 

● Investigation of an underlying cause, (eg ischemic leg) 

 

● Treatment of an underlying cause 

 

● Severe secondary infection 

 

2. Wound care: 

 



● Chronic wounds should not be the cause of recurrent presentations to the 

Emergency Department. 

 

● Patients should be referred to a specialist wound dressings clinic. 

 

3. Diabetic foot ulcers: 

 

● Three main factors determine the aetiology of the diabetic foot ulcer either 

individually or in combination: neuropathy, ischaemia and infection. 

 

● Because of the multifactorial aetiology of foot ulcers in diabetic patients, 

these cases are best dealt with in a dedicated diabetic foot clinic, where 

all specialities necessary to treat the ulcer can work together to coordinate 

a management plan. 

 

● These clinics may comprise input from:  

 

♥ Specialist wound nurses. 

 

♥ Medical specialties: vascular surgery, plastics, endocrinologists.  

 

♥ Allied health: orthotics, podiatry, dieticians and physiotherapy. 

 

4. Underlying cause: 

 

● Following identification of the underlying aetiology of a chronic ulcer, 

referral should be made to a specialist unit, as appropriate. 

 

5. Dietician referral may be appropriate in some cases. 

 

6. Allied health referrals may be appropriate in some cases.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Left: Typical appearance of ischemic arterial foot ulcer with necrotic floor. Right: 

Typical appearance of a venous ulcer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Left, Chronic lymphedema of the right leg. Right: Typical neuropathic leg ulcers on the 

sole of the foot and dorsum of the toe joints. 
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