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Abstract

Skin ulcers have varying aetiologies, both infectious and
non-infectious. The clinician caring for patients with skin
ulcers faces multiple difficulties in establishing the correct
diagnosis as the clinical signs of different ulcers can be
very similar, regardless of their pathophysiological cause.
Also the lack of the defence barrier of intact skin leads

to contamination or actual infection by multiple micro-
organisms. Recognizing the clinical and epidemiological
clues of different ulcers is the first step in trying to
diagnose the cause and decide on the most appropriate
confirmatory tests. Venous, arterial, neuropathic and
sickle cell anaemia-associated ulcers are of non-infectious
aetiology, whereas tropical ulcer, melioidosis, cutaneous
diphtheria, Buruli ulcer, yaws and leishmaniasis are caused
by infectious agents. This paper is one of a series of two
articles. In this first part, general concepts of ulcer care
and the main characteristics or clinical clues of ulcers of
non-infectious origin that may indicate the underlying
aetiology, appropriate diagnostic tests and management
and treatment are discussed. Part II, for later publication,
will address the features of ulcers caused by an infection.

Key learning points

« Askinulcer (lack of continuity of skin) is a clinical sign
caused by many different aetiologies.

+ Clinical examination of the ulcer, as well as other clinical
and epidemiological clues, are essential for determining
the cause and for guiding subsequent diagnostic tests and
treatment.

« Ulcers tend to contain numerous micro-organisms, even
those where the primary cause is non-infectious.

Introduction

Ulcers are the result of the breakdown of the surface of
previously normal skin or following an inflammatory process
in the skin triggered by an infectious or non-infectious cause.
Ulcers with different pathophysiological causes can share
very similar clinical signs, and the lack of the defence barrier
of the intact skin leads to contamination by multiple micro-
organisms. Bacteria present in the ulcer may be the primary
aetiological cause. On the other hand bacteria may be present
as a result of subsequent contamination, colonization or as

an actual infection whereby bacterial tissue invasion induces
physiological consequences that lead to delayed healing

and ulceration.* Non-infectious causes of ulcers include
trauma, burns, bites, stings, systemic diseases and drugs.
The most common causes of chronic leg ulcers are chronic
venous insufficiency, peripheral arterial disease and diabetic
neuropathy. In ulcers caused by infections, the agents may
include multiple bacteria, mycobacteria, fungi, protozoa,
parasites and viruses.

The prevalence of systemic pathology and the distribution

of infectious agents varies depending on geographical and
sociocultural settings. In Part I and Part II, we will analyse non-
genital skin ulcers that are more characteristic or prevalent

in different areas. We will focus on the clinical clues to help
determine the cause of the ulcer, appropriate diagnostic tests,
and subsequent control and treatment strategies.

Clinicians face multiple difficulties in establishing the cause of
skin ulcers (Table 1). Careful assessment of the clinical clues is
an essential first step in determining the underlying cause and
deciding on the most appropriate tests (Table 2).

Table 1. Difficulties for the clinician in ulcer diagnosis

Difficulty

1. Ulcers caused by varying aetiologies can have similar appearances

2. Lack of access to diagnostic services in many areas

3. Presence of multiple different micro-organisms that can make
elementary culture techniques unhelpful

4. Establishing whether it is bacterial contamination or actual
infection is not easy

Regardless of the cause of skin ulcers, their clinical care is
broadly similar (Table 3). In addition to these general care
measures, the clinician should minimize avoidable harmful
stimuli, * control the underlying pathology that hinders healing
and implement specific treatment depending on the aetiology
of the ulcer, as detailed in the sections below.

Venous ulcer

Venous leg ulcers, caused by venous insufficiency, are one

of the most common lower limb ulcers. With a worldwide
distribution, the estimated prevalence in the general
population is 2%, rising to 5% among those > 65 years of age.
These ulcers cause an important socioeconomic burden and
a great psychological and physical impact on those affected.?
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Fig 1. Non-infectious ulcers. (@) Venous ulcer above medial malleolus showing irregular borders and hyperpigmentation and dermal
fibrosis of surrounding skin and ‘inverted champagne bottle’ appearance of lower leg. (b) Arterial ulcer with well-demarcated edges,
minimal exudate and located distally over bony prominence. (¢) Neuropathic ulcer and dry skin in a patient with diabetes.

Table 2. What do | need to know about the patient?
Eight essentials

The eight essentials

1. Geographical area where the patient lives or has visited

2. Comprehensive medical history, including previous and current
systemic diseases and drugs

3. Analysis of the Current, prior or usual, similar lesions
community situation | among cohabitants

4. Clinical course of Have you previously had similar ulcers?
the ulcer(s) * On the same area? Anywhere else?
How long have you had this ulcer?
How has it evolved?
e Rapid and progressive growth
* Slow and progressive growth
* Stable
e Improvement and worsening episodes
* Eccentric growth
* Development of confluent or
non-confluent satellite lesions
» Development of distant new lesions

Insect/animal bite
Trauma
Topical applications
Concomitant fever or systemic symptoms
Exudate and its characteristics
e Serous
* Haemorrhagic
e Purulent
* Mixed
Itching
Pain and its characteristics
¢ Intensity
* Permanent or episodic
* Any factor changing intensity

Type/s of treatment/s
Tolerability
Response

Peripheral pulses

Sensory testing of the affected and
contralateral limb

Signs of venous insufficiency

Lab tests depending on medical history
and clinical examination

Doppler examination of peripheral pulses,
if available

5. Prior circumstances
that patients can
associate with the
ulcer

6. Symptoms

7. Treatments since
ulcer onset

8. Clinical examination
and tests

They are related to older age and are associated with a
sedentary lifestyle and a genetic predisposition. Incompetence
of the valves of the perforating veins connecting superficial
and deep venous systems generates persistent high venous
pressure. Clinical signs of venous insufficiency are purpura,
hyperpigmentation, eczematization of surrounding skin,

dermal fibrosis, an ‘inverted champagne bottle’ appearance of
the leg and varicose veins. Venous ulcers follow an indolent
clinical course, are frequently recurrent and are often related to
external injury.

They are usually located on the medial lower leg, above the
malleolus. Ulcers tend to be irregular in shape with well-
defined borders (Fig. 1a). The ulcer bed has granulation and
fibrinous tissue and may be covered by yellow-white exudate.
Besides the previously described signs of venous insufficiency,
the surrounding skin may show inflammatory signs.
Associated pain may be absent, mild or extreme (Table 4).
Specific treatment of venous ulcers is aimed at reducing venous
pressure and gravitational reflux* and includes the following.

« Exclude any associated arterial compromise, in which case
compressive bandages cannot be used.

« Ifarterial compromise has been excluded, use compressive
bandages. For lower leg ulcers, compression must be
applied from the base of the toes to just below the knee
joint.

« Elevate legs above the level of the heart while lying down.

« Surgical treatment, if correctable incompetent valves are
detected.

Arterial ulcer

Diseases causing occlusion of arterial blood supply lead

to necrosis, skin ulcers and delayed wound healing. The
prevalence of peripheral arterial disease in the general
population is around 3%, increasing up to 20% in individuals
> 70 years. The underlying causes include atherosclerosis,
hypertension, hyperlipidaemia and vasculitis. Diabetes,
family history of atherosclerosis and, chronic kidney disease
are recognized risk factors, as is also being a person of skin of
colour.® Arterial ulcers are mainly located distally and over
bony prominences, such as toes or the pretibial area. They
are usually punched-out in appearance with well-demarcated
borders, a necrotic ulcer bed and lack exudate or bleeding® (Fig
1b). Other signs and symptoms of arterial impairment may be
present and include changes in the surrounding skin (thin,
shiny, hairless, dry, cold skin), toenails (hypertrophic, slow
growing, brittle toenails), weak or absent peripheral pulses
and exercise-induced calf pain alleviated by rest (intermittent
claudication) (Table 4).

Venous and arterial insufficiency may coexist giving rise to
amixture of clinical features. Arterial ulcers cause severe
pain that may worsen with limb elevation and in bed at night.

Photos: courtesy of Dr. Cecilia Horcajaday, Dr. Jests Borbujo,
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Table 3. General principles for ulcer treatment. Ten essentials.

The 10 essentials
1. Promote a clean environment

2. Eliminate anoxic and
devitalized tissue

3. Avoid chemical irritation

4. Avoid physical trauma

5. Care of skin surrounding ulcer

6. Alert to complications
(unexpectedly poor ulcer
progress)

7. Address systemic issues/
deficiencies

8. Adjust topical applications
and dressing to the clinical
situation

9. Pain control

10. Check progress

Keep ulcer clean. Use soft soap and warm clean water or saline. Cover with bandages to avoid external
contamination when needed

Remove necrotic areas, secretions and crusts

Use soft soap/cleansers, avoid alkaline soap. Avoid aggressive use of antiseptics. In case of suspected
infection, cleaning with isotonic purified solution of sodium hypochlorite 0.05% is recommended.?
Minimize potentially allergenic or irritant topical treatments

Protect areas from rubbing, blows and rough cleaning practices. Only change dressings when
necessary, so not to hinder the healing process. Dressing change can vary from daily to weekly,
depending on exudate and infection

Use emollients if dry skin. Avoid adhesive dressings. Short course of topical steroids if eczema

Watch for signs of infection: erythema, increased local heat, pain, foul-smelling drainage, pus, oedema,
fever. Antibiotic treatment when necessary. Avoid antibiotic treatment in the absence of infection. If
possible, guide treatment by Gram stain and culture, Giemsa stain or molecular diagnostics. Biopsies
may be necessary to rule out associated diagnoses such as neoplasia or vasculitis

Correct malnourishment, mineral or vitamin deficiencies, anaemia, obesity, sedentary lifestyle, hypoxia

Use drying solutions and absorbent dressings if abundant exudate. Use greasy or enzymatic
applications, and hydrocolloid and non-adhesive dressings on excessive necrotic tissue.

A wide range of dressings, healing factors and tissue equivalents are available, although none of them
have demonstrated higher efficacy

Analgesics may be necessary when local care is not sufficient

To monitor ulcer progress, outline the ulcer contour on a transparent paper or glove, or check with a
syringe the amount of saline that the defect can contain

Clinical suspicion is confirmed by determination of the ankle-
brachial index and vascular imaging studies. Arterial ulcer
treatment requires prevention and treatment of the underlying
problems that compromise arterial flow (atherosclerosis,
hypertension, hyperlipidaemia) and may also include referral
for microvascular surgery.’

Diabetic neuropathic ulcer

Diabetes is considered a silent pandemic with increasing
prevalence worldwide. Low- and middle-income countries
account for the highest percentage of adults affected.®
Diabetic foot ulcer is a highly morbid complication affecting
approximately 25% of those with diabetes. The incidence
increases with age and poor control of diabetes. This figure
is rising, especially among populations of people of skin of
colour.®Complex mechanisms of microvascular dysfunction
and impaired wound healing play a role, but neuropathy and
infection are the main contributing factors. Ulcers occur after
unnoticed trauma because of impaired sensitivity.

On clinical examination, light touch sensation and
proprioception (position sense) may be decreased or absent.
On the other hand, autonomic neuropathy causes dryness and
fissuring of skin leading to erosions, ulcers and subsequent
infection. The clinical course and healing process are very
slow. Diabetic ulcers are most common on the pressure points
and soles of the feet and over bony prominences (Table 4

and Fig. 1c). They are usually surrounded by a callus and the
borders are undermined. The ulcer bed is necrotic and may
expose underlying structures. These ulcers tend to be covered
by a haemorrhagic crust.

Wound infection is very common but the external signs of this
complication (pain, exudation, local increase of temperature,
oedema) can be subtle in these patients leading to difficulties
in prompt detection. Untreated infection hinders the healing
process and may spread to deeper tissues leading to bone
infection necessitating amputation in some cases. Frequently,
because of sensory impairment, diabetic ulcers are painless.
Ulcers associated with other neuropathic conditions, like
leprosy, share similar characteristics.

As a specific measure, prevention is the key objective. Affected
individuals and their caregivers must be trained in specialized

Table 4. Clinical clues for various ulcer types
Ulcer type Five clinical clues

Venous Irregular shape

ulcer Above medial malleoli

Skin changes in distal lower leg

Chronic and recurrent

Older adults

Well-demarcated, regular shape

Absent or minimal exudate

Distal locations or over bony prominences
Severe pain

Clinical signs of arterial insufficiency

Dry and cracked skin, and other signs of neuropathy
Located over bony prominences and on soles of feet
Indolent clinical course

Minimal pain

Frequent bacterial infection

Sickle cell disease. Genetics and geographical
distribution

Severe pain

Lower legs, mainly on medial and lateral malleoli
Indolent clinical course

From =10 years, more frequent with ageing

Arterial
ulcer

Diabetic
ulcer

Sickle cell
ulcer

and thorough self-care of the feet. Good hygienic measures,
gentle cleansing with a mild soap and gentle drying, the
frequent use of emollients to keep the skin well moisturized
and periodic check-ups to detect the presence of small skin
breaks, calluses or toenail deformities early, are very important
to control the condition before further progression. The use

of appropriate footwear that correctly accommodates the
structural deformities of the foot is essential to avoid foot
injuries over pressure points from friction or trauma. From a
general point of view, careful and close monitoring of diabetes
is the most effective preventive measure. Surveillance for
infection is important, using clinical observation and serum
biomarkers for local or systemic signs of inflammation. If
osteomyelitis is suspected, imaging techniques are necessary.

Sickle cell anaemia-related ulcers

Sickle cell anaemia is a group of autosomal recessive diseases

characterized by the presence of a mutated haemoglobin

(HbS), prevalent in people with skin of colour. There is

morphological, sickle-shaped, distortion of erythrocytes that
Continued overleaf. ..



causes an increase in blood viscosity, slow flow in small vessels
and tendency to trigger the coagulation cascade, subsequently
leading to distal tissue ischaemia and ulceration. The clinical
consequences are veno-occlusive crises and ulcers, both

more frequent in homozygous individuals and in certain
geographical areas, like Jamaica.

Leg ulcers are common and generate significant morbidity.
Other types of anaemias (spherocytosis, thalassemia,

iron deficiency etc), when severe, can lead to the same
complication. Ulcers are related to the severity of haemolysis
and other signs of advanced vasculopathy, such as pulmonary
hypertension and priapism. Besides venous insufficiency,
trauma, infections and anaemia are major facilitating factors.
Hydroxyurea (used to treat sickle cell anaemia) is known to also
cause skin ulcers.

Sickle cell ulcers are extremely painful. They usually appear
after the age of 10 years, increase with age and are more

frequent in males. The clinical course follows an indolent
pattern. The ulcers are located in areas with little adipose
tissue, thin skin and venous compromise, such as the medial
malleolus (Table 4). Less frequently, they appear on the lateral
malleolus, pretibial region, dorsum of the foot and Achilles
region. The clinical characteristics of the ulcers are similar to
those of venous ulcers.

The specific treatment measures include correction of
anaemia to a level of unaltered Hb > 8 g/dL. Sometimes, red
blood cell transfusion is needed. The eventual pathogenic
role of hydroxyurea and its withdrawal from the patients’
treatment regime may have to be considered. It is important
to control excessive venous pressure and to prevent trauma as
described in the sections for venous and neuropathic ulcers.
Pain management can be difficult and requires appropriate
analgesics. Surgical treatment may be necessary and may
include skin grafting. 1
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