
ABSTRACT
Background

Exact diagnosis of lower-extremity ulcers is essential 
for successful ulcer management, and it often needs 
a multidisciplinary approach. The most common 
aetiologies for lower-extremity leg ulcers are venous, 
arterial, mixed venous and arterial, diabetic and pres-
sure ulcers. However, atypical wounds comprise ap-
proximately 20% of chronic wounds and should be 
kept in mind during differential diagnosis. 

Aim
This review aims to provide clinicians with an over-
view of the different aetiologies of leg ulcer by de-
scribing the clinical characteristics of each aetiology. 
It also aims to provide tools for health-care providers 
when assessing a lower-extremity ulcer patient. 

Findings
Ulcers with more than one aetiology are not uncom-
mon. This awareness is increasing, and a holistic, 

systematic and checklist-based assessment is strongly 
recommended for each wound patient. One diagnosis 
does not exclude another. Diagnostic delay is espe-
cially common in atypical wounds. If the wound does 
not heal with good standard treatment, the diagnosis 
should be evaluated again. 

Conclusion
The literature indicates that while precise wound 
diagnosis may be easy in theory, it is not always so 
in practice. Successful wound management implies 
good collaboration between physicians and tissue vi-
ability nurses, and with complicated patient cases, a 
multidisciplinary approach is mandatory. There is 
a need for reliable epidemiological research, using 
clear criteria for wound diagnosis, to estimate the 
prevalence and incidence of these wounds and also 
their impact on health, economics and quality of life.

Implications for clinical practice
Checklists should be incorporated into clinical prac-
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Clinical characteristics 
of lower 

extremity ulcers

Common causes of lower-extremity ulcers are relatively easy to diagnose, 
but exact wound diagnosis needs always a holistic approach 

and a careful evaluation of the wound patient. Systematic assessment and the 
use of check-lists provides diagnostic tools. This review aims to 

provide clinicians with an overview of the different aetiologies of leg ulcer 
by describing the clinical characteristics of each aetiology. It also aims to provide 

tools for health-care providers when assessing a lower-extremity ulcer patient. 
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Be sure in four
You can give every wound the best chance  
of healing with four simple steps.

We understand that biofilm is a major cause of hard-to-heal wounds. We  
believe every wound, no matter how challenging, can progress to healing. 

Just as we follow basic hygiene every day by washing our hands, brushing our teeth and 
showering, we should apply basic hygiene to wounds to keep them clean and remove biofilm.

By implementing Wound Hygiene™, you can ensure every wound is properly prepared  
for healing every time.

Not everything needs to be complicated. Keep biofilm based wound care simple. 

Wound Hygiene™ is a medical education initiative supported by ConvaTec. Wound Hygiene is a trademark of ConvaTec Inc. AP-020978-MM.
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An early anti-biofilm intervention strategy

Now published as an International Consensus Document
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Find out more at www.woundhygiene.com 
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tice in wound clinics, and wound diagnosis should be 
re-analysed at every control point. Negative treatment 
response should always raise the question whether 
wound diagnosis is correct. 
 

Key message
Determining exact wound aetiology is crucial for suc-
cessful wound management, and checklists should 
be incorporated into clinical practice. Clinicians are 
challenged by the fact that the number of multiae-
tiological ulcers is increasing, and a multidisciplinary 
approach is often necessary. 

INTRODUCTION
A lower-extremity ulcer can be defined as an open 
lesion on the lower limb due to full thickness skin 
loss, resulting in chronic wound progression. It is esti-
mated that the prevalence of lower-extremity ulcers is 
from 1,5 to 2% of the adult population.1,2 This figure 
is probably underestimated as many studies incor-
porate only venous leg ulcers. Indeed, a recent study 
from Wales revealed a prevalence of 6% for chronic 
wounds at the population level.3 Lower-extremity 
ulcers cause substantial annual costs and reduced 
health-related quality of life for the patients so af-
fected.2,4,5 Even if lower-extremity ulcers are more 
common in elderly people, it has been estimated that 
22% of individuals with a leg ulcer have developed 

their first venous leg ulcers by 40 years of age and 
13% before 30 years of age, thus affecting their abil-
ity to work and participate in social activities.6 As 
lower-extremity ulcers are a symptom of disease, the 
most important step in achieving successful wound 
healing is to determine the exact wound aetiology.7,8 
However, misdiagnosis due to a lack of systematic as-
sessment of wound patients occurs frequently among 
health-care providers.9 Multi-aetiological wounds are 
wounds that have at least two aetiologies, such as arte-
rial and venous, and the increasing number of these 
multi-aetiological ulcers is a challenge to clinicians.10 
In general, the diagnostic process is the physician`s 
responsibility. However, nurses play an important 
role as they usually monitor the wounds and the pa-
tients for longer, and they are therefore in a position 
to recognise and respond to delayed healing within 
a reasonable time frame. In many cases, successful 
diagnosis requires a multidisciplinary approach. This 
review intends to give a comprehensive list of the 
different aetiologies and to suggest tools for health-
care providers when assessing a lower-extremity ulcer 
patient.

Different aetiologies for 
lower-extremity ulcers

The most common aetiologies for lower-extremity 
ulcers are venous leg ulcers, diabetic foot ulcers, pres-
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Table 1. 
Major aetiologies for lower-extremity ulcers and recommended diagnostic procedures

The major etiologies for lower-extremity ulcers Diagnostics

Venous leg ulcers Duplex ultrasonography

Arterial ulcers Pulse palpation, ankle brachial pressure index, 
  toe pressure, toe brachial index, angiography

Mixed arterial and venous ulcers Combined diagnostics of venous and arterial 
  ulcers (see above)

Diabetic foot ulcers Glucose profile, monofilament test, pulse 
  palpation, toe brachial index, angiography

Pressure ulcers Clinical characteristics, monofilament test

Atypical ulcers Biopsy but also clinical evaluation, negative 
  histology does not exclude an atypical cause 
  of the ulcer
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sure ulcers, arterial ulcers and mixed venous arterial 
ulcers (Table 1).9,11 It is important to keep in mind 
that some ulcers may initially occur traumatically, 
but the healing process may become stalled due to an 
underlying pathological disease. Therefore, a patient 
with a traumatic ulcer on the lower extremities should 
be assessed carefully in order to exclude diseases that 
would affect acute wound healing. One diagnosis 
does not exclude another, for example, up to 25% of 
patients with a venous leg ulcer have concomitant pe-
ripheral arterial disease.10 If the wound does not fall 
into a typical category, has an abnormal location or 
clinical appearance or does not show healing within 
three months, an atypical cause should be suspected 
(Table 2).9,11,12

Physical examination of a 
lower-extremity ulcer patient

Patients should be examined holistically as a careful

 history will provide clues for the diagnosis (Table 3). 
The use of a standardized checklist is strongly recom-
mended.13 The arterial system should be assessed in 
every patient, including pulse palpation and measure-
ment of the ankle brachial index. This is also man-
datory before the use of compression therapy. The 
American Diabetes Association has determined that 
an ankle brachial pressure index (ABPI) of between 
0.91–1, is within the normal range, mild peripheral 
arterial disease is defined as an ABPI of 0.7–0.9, mod-
erate ischemic disease as 0.41–0.69 and critical limb 
ischemia as ≤ 0.4.14,15 However, ABPI is not reliable 
in patients with diabetes or in elderly patients. If the 
pulses are not palpable in diabetic patients or if the 
suspicion of ischaemia is high in elderly patients, a 
prompt referral should be made to a specialist for 
measurement of toe brachial index (TBI) and toe 
pressure (TP) and for accurate interpretation of the 
results. 
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Table 2. 
Atypical causes of ulcers

Atypical ulcer Possible causes

Vasculitis Related to rheumatoid arthritis and 
  connective tissue diseases

Pyoderma gangrenosum Related to inflammatory bowel disease, 
  rheumatoid arthritis and hematologic 
  malignancies

Martorell hypertensive ulcer Related to hypertension, type II diabetes 
  and warfarin medication

Calciphylaxis Related to uremic disease

Malignant wounds Related to age and immunosuppression

Occlusive vasculopathies e.g. livedoid vasculopathy

Ecthyma gangrenosum Related to immunosuppression

Artefactal ulcers Related to personality disorders

Medication-related e.g. hydroxyurea, methotrexate

Sickle cell disease 

Infectious e.g. leishmaniasis, tuberculosis
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Table 3. 
Patient history and its relevance to lower extremity ulcers

Patient history Potential diagnosis

Primary varicosis or venous thrombosis  Venous leg ulcer

Coronary heart disease, cerebrovascular  Arterial ulcer
infarction, smoking 

Diabetes Diabetic foot ulcer, necrobiosis lipoidica, 
  calciphylaxis

Rheumatoid arthritis, connective tissue diasease Vasculitic ulcers, pyoderma gangrenosum

Inflammatory bowel disease Pyoderma gangrenosum

Hematologic malignancies Pyoderma gangrenosum

Uremic disease Calciphylaxis

Medication: hydroxyurea, warfarin Hydroxyurea-ulcers, warfarin necrosis, 
  Martorell hypertensive ulcers, calciphylaxis

Travel history, immunosuppression Leishmaniasis, tuberculosis, malignant 
  ulcers, ecthyma gangrenosum

Psychological factors, personality disorders Patient concordance, artefactal ulcers

Obesity Venous leg ulcers, calciphylaxis

Patients should also undergo testing for peripheral 
neuropathy with a 10-g monofilament, ankle range 
of motion and a nutritional evaluation. Inspection 
of possible sources of pressure and pressure sites 
should be routine. It is also important to assess the 
wound bed, wound borders, surrounding skin and 
both legs, including skin between the toes, foot soles 
and heels. If the wound shows atypical signs and/
or does not show sufficient healing tendency during 
4–12 weeks it should be biopsied.11 This is especially 
important as the prevalence of malignant wounds is 
increasing and, at first sight, they can appear to be 
ordinary wounds.16,17 After these examinations, the 
wound should be assessed using the TIME model.18 
All wounds should be examined with a probe and a 
positive probe-to-bone result is a marker of osteo-
myelitis and probable diabetic foot ulcer infection.19

Venous leg ulcers
Venous leg ulcers are the most common lower-
extremity ulcers, comprising up to 60–70% of all 
chronic ulcers.1,6 The cause is either primary venous 
insufficiency or post-thrombotic syndrome. How-
ever, swelling due to other causes can result in similar 
ulcers.20 Specific comorbidities to be taken into ac-
count include peripheral vascular disease, diabetes, 
hypertension, obesity, trauma, impaired mobility and 
malnutrition.1 The clinical picture is usually easy to 
recognize, especially when assessing the peri-wound 
skin (Figure 1). Skin changes related to chronic ve-
nous hypertension include eczema, hyperpigmenta-
tion caused by hemosiderin deposits, induration of 
the skin and the underlying tissue (dermatoliposcle-
rosis) and visible capillaries around the ankle (coro-
naria phlebotactica).The majority of venous leg ulcers 
are located around the medial ankle, but some are 
located on the lateral or dorsal aspect of the foot.8,21 
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Venous leg ulcers are usually moderately to highly 
exudating and contain fibrinous slough, but bacterial 
infection is uncommon. Therefore, in the absence 
of clinical signs of infection, bacterial swabs are not 
routinely recommended.1

Arterial ulcers
Peripheral arterial disease should always be the first 
exclusion diagnosis in all lower-extremity ulcers, to-
gether with severe infection. Frequent comorbidities 
include diabetes, coronary heart disease and cerebro-
vascular disease.1 Smoking is a major risk factor. Arte-
rial ulcers comprise about 15–20 % of all leg ulcers. 
They are typically deeper, drier and more necrotic 
than venous leg ulcers (Figure 2). Toes, feet and heels 
are the most frequent locations, but any other loca-
tion is possible.9 Prompt diagnosis of an arterial ulcer 
is important in order to avoid amputation.

Mixed venous arterial leg ulcers
Mixed arterial venous disease is estimated to affect up 
to 26% of patients with lower extremity ulcerations, 
however their pathophysiology is not well studied.22 
Mixed venous arterial ulcers usually combine the 
clinical characteristics of venous leg ulcers and arte-
rial ulcers. They are located in the medial or lateral 
aspects of the leg, and circumferential extension is 

not uncommon (Figure 3). In these cases, the clinical 
suspicion is important and a thorough arterial and 
venous evaluation should be performed.22 

Diabetic foot ulcers
Diabetic foot ulcers are the most common foot ulcers, 
and the lifetime risk of a diabetic patient developing 
a foot ulcer is approximately 25%.23 For this rea-
son, the glucose profile of a patient with a foot ulcer 
should always be evaluated. The pathophysiology of 
diabetic foot ulcers includes peripheral neuropathy 
and peripheral arterial disease. Approximately 50% 
of diabetic foot ulcers occur in the toes or web spaces. 
The other 50% of ulcers are plantar in the forefoot, 
midfoot or heel.24 In addition, the peri-wound skin 
often contains hyperkeratotic skin called callus, and 
this is a typical sign of a diabetic neuropathic ulcer.25 
In diabetic foot ulcer patients it is important to con-
sider whether the patient is in need of urgent hospital 
admission for an ischaemic or infected diabetic foot.

Pressure ulcers
Pressure ulcers develop most commonly on bony 
prominences as a result of pressure or pressure in 
combination with shear stress.26 Typical locations of 
pressure ulcers in the lower-extremities are the heels, 
the malleolar region and the toes. Risk factors include 
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Figure 1. A venous leg ulcer in a 71 year old man 
in the lateral malleolar region.

Figure 2. An arterial ulcer in a 69 years old 
woman in the left calf.

Figure 3. Mixed venous and arterial ulcers in a 84 
years old man.

Figure 4. A vasculitic ulcer in the ankle region of  
a 22 year old man.
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peripheral arterial disease, limited mobility, diabetes, 
rheumatoid arthritis and forefoot deformity.8,9,26,27

Atypical causes of leg ulcers
The prevalence of atypical ulcers (Table 2) has previ-
ously been underestimated, but a recent document 
estimates that they comprise up to 20% of all chronic 
wounds.11 Many of them probably remain undiag-
nosed, and it is important that every health-care pro-
fessional treating chronic wounds is aware of this 
possibility and recognizes when to refer the patient 
on to a specialist (e.g. a dermatologist). Recogniz-
ing atypical ulcers is also important because many 
of them are worsened by debridement or surgical 
revision before starting with, for example, immuno-
suppressive therapy.11 

Vasculitic ulcers occur due to an inflammatory pro-
cess, which leads to the destruction of the walls of 
blood vessels. The ulcers result from ischaemic ne-
crosis of the vessels.11 Cutaneous vasculitis, occurring 
as vasculitic ulcers, can be classified as: i) a cutaneous 
component of a systemic vasculitis (e.g. cutaneous 
manifestations of polyarteritis nodosa; PAN), ii) a 
skin-limited or skin-dominant expression or variant 

of a systemic vasculitis (e.g. cutaneous PAN or cuta-
neous arteritis), or iii) a single organ vasculitis (SOV) 
of the skin.28 The clinical picture of cutaneous vascu-
litis includes palpable and retiform purpura, livedo 
racemosa and necrotic ulcers (Figure 4).

Pyoderma gangrenosum (PG) is a neutrophilic dis-
ease of the skin, and it is associated with inflamma-
tory bowel disease, rheumatoid arthritis and hema-
tologic malignancies.11 A PG lesion starts typically 
as a pustule and rapidly evolves into a painful ulcer 
with superficial necrosis and violaceous borders (Fig-
ure 5). It is important not to debride these ulcers 
before starting with immunosuppressive therapy as 
they exhibit the pathergy phenomenon whereby they 
are exacerbated by trauma.11 PG can also occur after 
surgery, especially after breast surgery.29,30

Martorell hypertensive ulcers and calciphylaxis are 
both diseases that share common pathophysiology: 
subcutaneous arteriolosclerosis.31 Martorell hyper-
tensive ischaemic leg ulcer is associated with type II 
diabetes, hypertension and vitamin K antagonists, 
and the typical location is the laterodorsal leg and the 
Achilles tendon.11,31 The ulcers are painful, rapidly 

Figure 5. A Pyoderma gangrenosum ulcer in a 26 
years old woman.

Figure 6. A Martorell ulcer in the right leg of a 70 
years old woman who had diabetes and hyperten-
sion. 

Figure 7. An eczematized basalioma in a 77 years 
old man. 

Figure 8. Livedoid vasculopathy ulcers in the an-
kle region a 50 years old woman (notice atrophie 
blanche around the ulcers)
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growing and often have a narrow red band around 
the wound borders (Figure 6). Calciphylaxis is associ-
ated with chronic renal insufficiency and obesity and 
is divided into distal and proximal patterns.11 Both 
Martorell hypertensive ulcers and calciphylaxis can 
be lethal.31,32 

Malignant wounds are increasing with an aging pop-
ulation, and in a prospective multicentre study in 
which all included patients with non-healing chronic 
leg ulcers were biopsied, malignant wounds showed 
a prevalence of as high as 10.4%.33 The diagnosis 
can be substantially delayed as a malignant wound 
can look like a chronic leg ulcer of any other cause. 
Signs of a malignant wound include atypical ulcer 
location, hypergranulation, irregular wound borders, 
wound odour, increased wound pain and bleeding 
of the wound (Figure 7).11,33 Any leg ulcer that does 
not show sufficient healing tendency in the course of 
4–12 weeks should be biopsied in order to exclude 
malignancy.11

Occlusive vasculopathy may be defined as a blood 
vessel disorder mainly characterised by a diminish-
ment or even complete occlusion of the vessel lumina, 
and occlusive vasculopathies can be divided into three 
major groups: embolization, intravascular thrombi 
and coagulopathies.11 One form of coagulopathy is 
livedoid vasculopathy, which presents as recurrent, 
painful ulcers around the ankles and typically, affects 
middle-aged women (Figure 8). The pathophysiology 
of ulcers in sickle cell disease is not well known, but 
vasculopathy probably plays a major role.34 

Artefactal ulcers are associated with personality dis-
orders and display geometric or other unusual pat-
terns, with sharply demarcated edges and they spare 
anatomic areas that are difficult to reach.11 Artefactal 
ulcer is a diagnosis of exclusion.11,35 

Ecthyma gangrenosum is a cutaneous manifestation 
of bacterial infection, especially of Pseudomonas aer-
uginosa. It affects especially immunocompromised 
patients and presents with erythematous or purpuric 
macules that rapidly evolve into vesicles or nodules 
and subsequently into ulcers with a black eschar for-
mation and a surrounding erythematous halo.11

Medications such as hydroxyurea, methotrexate and 
nicorandil can also cause lower-extremity ulcers. 
Leishmaniasis, tuberculosis and other infections, as 
well as a variety of dermatological conditions are also 
causes of atypical wounds.11,12

CONCLUSION 
Common causes of lower-extremity ulcers are rela-
tively easy to diagnose, but exact wound diagnosis 
needs always a holistic approach and a careful evalu-
ation of the wound patient. Systematic assessment 
and the use of check-lists provides diagnostic tools, 
for example, for multiaetiological wounds, as one 
aetiology does not exclude another. In addition, tis-
sue viability nurses play a crucial role as they can 
usually monitor lower-extremity ulcer patients for 
longer, and they can refer the patient to a specialist 
if suspicion of a wrong first diagnosis arises. A ‘wait 
and see’ attitude can lead to devastating outcomes. 
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