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LEARNING OUTCOMES
On completion of this module you should be able to;

Identify the differences between acute and chronic wounds

Describe the differences between acute and chronic wounds

Identify the complexities of managing 
     
     - Minor wounds
     - Surgical wounds
     - Skin Tears
     - Burns
     - Different tissue types
     - Pressure ulcers
     - Moisture Lesions
     - Leg ulcers
     - Diabetic foot ulcers
     - Odour
     - Exudate 
     - Infection

Describe the four main tissue types found in wounds healing by secondary
intention

Explain how to manage each wound type

Understand the primary treatment aims for wounds containing each of the four 
tissue types

There are many different ways to classify and stage different wound types. 
Classification systems enable practitioners to describe, and then manage, 
wounds in an organised and structured way.

A standardised classification system is desirable for a number of reasons. 
Classification systems are designed to improve communication and allow an 
unambiguous review of progress by staff from different disciplines. They also 
assist in audit and clinical trials of prevention and treatment of a wound type. 

Despite this, classification systems also have disadvantages, for example, 
inaccuracy of scoring between clinicians can occur. Also, the scoring systems 
can sometimes be criticised for being either too complex or conversely, too 
simplistic.

This module will look at different wound types and the most frequently used 
methods by which they are staged and managed. This is meant as a guide and 
may compel you to look at the research behind your current practice.

Apply classification system to grade wounds

Wounds are often classified as either acute or chronic and therefore this 
module will be divided into two Sections (Acute and Chronic Wounds).

These two sections will be further subdivided;
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SECTION 1: MINOR INjURIES

This section will look at how to assess and manage minor wounds that 
patients present to accident and emergency (A&E) departments.

Assessment of minor wounds in the A&E should take into account the 
mechanism of injury because this will often dictate wound management. 
Wound assessment should also include an accurate description of the wound, 
the patients tetanus status, current medication, known allergies, length of time 
since injury and any first aid measures that have been adopted.

Benbow, (2005) describes 6 types of minor wounds; cuts, lacerations, 
abrasions, contusions, skin flaps and bites. 

CUTS
A ‘cut’ can be defined as a wound made by cutting. Cuts are usually straight 
wounds with well defined wound edges, caused by a sharp object. 

These wounds are often closed using sutures, topical skin adhesives or 
adhesive strips and usually heal without complication.

Figure 4.1  Picture illustrating a cut wound.

LACERATION
A laceration can be defined as a torn, jagged wound. Lacerations are often 
caused by a blunt instrument or force. There is also often bruising associated 
with the wound.

These wounds have jagged edges and therefore should not be closed with 
topical skin adhesives or adhesive strips. Instead they could be closed 
using sutures or products that combine adhesive strips and topical skin 
adhesives.
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Figure 4.2 An example of a laceration.

ABRASION
An abrasion can be defined as a scraped area on the skin or on a mucous 
membrane, resulting from injury or irritation. Abrasions are superficial injuries 
normally caused by friction between the skin and a blunt object.

These wounds can often be left to scab over and they often heal without 
scarring.

CONTUSION

A contusion can be defined as an injury in which the skin is not broken; a 
bruise. Contusions occur as subcutaneous blood vessels rupture following an 
impact.

Contusions may be accompanied by lacerations or abrasions.

Figure 4.3 An example of a contusion wound.
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SKIN FLAP
A skin flap occurs mainly in the elderly with fragile skin. The layers of the 
skin become separated and the skin flap can be large, often as a result of 
minimal trauma. These wounds often occur in the pre-tibial area and are 
referred to as pre-tibial lacerations.

Healing is often slow due to the age of the patient and also due to the position 
of the wound. 

Figure 4.4 An example of skin flap.

Adhesive strips have traditionally been used to close skin flaps but these often 
lift off of the skin due to wound exudate. More recently a product that 
combines topical skin adhesives and adhesive strips has been launched, this 
product removes the problem of adhesive strips lifting off of the skin.

Adhesive dressings should be avoided because the patients skin is often very 
fragile. 

Skin tears will be discussed in more detail later on in module 4.
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BITES
 
Bites can be caused by dogs, cats, spiders, snakes and humans. The 
expected tissue trauma will be different depending on the type of bite.

These wounds will require a very thorough clean prior to closure. If the wound 
is heavily contaminated with debris it may need to be left open for a few days 
whilst antibiotics are given to the patient. The wound can then be closed. The 
patient may require a tetanus booster (Benbow 2005)

PUNCTURE
Puncture wounds are another type of minor wound. They can be defined as a 
forceful injury caused by a sharp, pointed object that penetrates the skin. A 
puncture wound is usually narrower and deeper than a cut or scrape.

Puncture wounds have an increased risk for infection because they are difficult 
to clean and provide a warm, moist place for bacteria to grow.

These wounds are usually managed conservatively after they have been 
thoroughly cleaned. Sometimes antibiotics and a tetanus booster may be 
required, this is dependant upon the object that caused the puncture.

All minor wounds should be thoroughly cleansed with saline or tap water to 
remove debris, potential contaminants and any remnants of the previous 
dressing or devitalised tissue. The type of cleansing agent used should be 
guided by local policy.

Once minor wounds have been cleansed they are often closed (with the 
exception of bites, puncture wounds and dirty wounds). The method of wound 
closure will depend on a number of factors including; size, shape, depth and 
position of the wound.

The closure methods include; adhesive strips, topical skin adhesives, sutures 
and products that combine adhesive strips and tissue adhesives.

If the wound is deep it will require exploration by an experienced practitioner 
to decide whether any underlying sutures need repair or subcutaneous sutures 
are required.

Depending on the method of wound closure that has been used a secondary 
dressing may be required. The choice of secondary dressing should be based 
on a full wound assessment and will depend upon a number of factors 
including the wound type and level of exudate expected. 

If topical skin adhesives have been used then a secondary dressing is not 
indicated but it may be sensible to use one in children, to prevent them from 
touching the wound.

If the wound is left open whilst antibiotics are administered then an 
appropriate dressing should be selected.



www.activheal.com

8

SKIN TEARS 
A skin tear is simply defined as a traumatic wound resulting from separation of 
the epidermis from the dermis (Malone et al 1991).

Skin tears are a specific type of laceration that mostly effect older people 
with fragile skin as a result of the ageing process, medications or 
dermatological conditions. The skin tear occurs due to the force of shear or 
friction occurring that separates the layers of skin. 

There tends to be change in the deposition of subcutaneous tissue in specific 
areas such as the face, dorsal aspect of the hand and shins (Benbow 2009). 
Skin tears are common in the elderly because of thinning skin, flattened 
ridges, loss of natural skin lubrication and increased capillary fragility (Benbow 
2009).

Summary of the functions of skin that decline with age 

• Epidermal turnover
• Immune function
• Wound healing
• Vascular responsiveness
• Injury response
• Thermoregulation
• Barrier function
• Sweat production
• Chemical clearance rates
• Sebum production
• Sensory perception
• Vitamin D production (Tanji and Phillips 2001)

CLASSIFICATION OF SKIN TEARS
Skin tears can be classified by the degree of severity and loss of epidermal 
tissue using the Payne-Martin Classification for skin tears (Payne & Martin 
1993) which ranges the damage from category I – III.

A linear Category I skin tear is an incision like lesion with separation between 
the epidermis and dermis, the flap type category I has an epidermal flap skin 
tear almost covers the dermis.

Category II skin tears has partial loss of the overlying tissue. The sub types 
of category II are scant loss (<25%) of the epidermal flap and moderate to 
large tissue loss (>25%) of the epidermal skin flap.

Category III is the most severe, the skin tear has complete loss of overlying 
tissues, with no epidermal flap remaining.

The aim of treatment is to maximise healing. The basic moist wound healing 
principles should direct care.

The most efficient way to manage these wounds is to reapply the tear, by 
bringing the edges together to heal by primary intention. Other products in the 
form of non adherent that can be used for the treatment of skin tears are as 
follows:-

hydrocolloid, foam, hydrogel and silicone dressings following 
approximation of the skin flap. 

Extreme care must be taken when removing any dressing or bandage to avoid
further skin trauma.

TEST YOUR KNOWLEDGE
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1. An abrasion can be defined as?

a.  A torn, jagged wound
b.  An injury in which the skin is not broken.
c.  A scraped are of the skin or mucous membrane

2. A laceration can be defined as:

a.  A torn, jagged wound
b.  An injury in which the skin is not broken.
c.  A scraped are of the skin or mucous membrane

3. A contusion can be defined as:

a.  A wound made by cutting
b.  A scraped area of skin or mucous membrane.
c.  An injury in which the skin is not broken.

4. How are abrasions usually managed?

a.  An abrasion should be left to scab over.
b.  Abrasions are often closed with a topical skin adhesive or adhesive.
c.  Abrasions are often closed with sutures.

5. What do bites and puncture wounds have in common?

a.  Bite and puncture wounds have jagged edges.
b.  Bite and puncture wounds are at increased risk of infection and will   
 require thorough cleansing.
c.  Bites and punctures are both closed with topical adhesives.

6. What is the definition of a skin tear?

a.  As a wound made by cutting.
b.  As a wound in which the skin is not broken but bruised.
c.  As a wound caused by a forceful injury caused by a sharp pointed.
d.  As a traumatic wound resulting from separation of the epidermis from   
 the dermis.

7. Skin tears occur due to which of the following:

a.  Bandage damage.
b.  Application of an NA dressing.
c.  Shear and Friction.
d.  Sweat production

8. Payne and Martin (1993) classify skin tears. What is the definition of a skin 
tear for a Category II skin tear?

a.  Is an incision like lesion with separation between the epidermis and   
 dermis, the flap type has an epidermal flap skin tear almost covers the  
 dermis?
b.  Has partial loss of the overlying tissue. The sub types are scant loss   
 (<25%) of the epidermal flap and moderate to large tissue loss (>25%)  
 of the epidermal skin flap.
c.  Has complete loss of overlying tissue, with no epidermal flap remaining.

9. What is the definition of a skin tear for a Category III skin tear?



www.activheal.com

10

a.  Is a incision like lesion with separation between the epidermis and   
 dermis, the flap type has an epidermal flap skin tear almost covers the  
 dermis?
b.  Has partial loss of the overlying tissue. The sub types are scant loss   
 (<25%) of the epidermal flap and moderate to large tissue loss (>25%) 
 of the epidermal skin flap.
c.  Has complete loss of overlying tissue, with no epidermal flap    
 remaining.

10. What is the definition of a skin tear Category I skin tear.

a.  Is a incision like lesion with separation between the epidermis and   
 dermis, the flap type has an epidermal flap skin tear almost covers the  
 dermis.
b.  Has partial loss of the overlying tissue. The sub types are scant loss   
 (<25%) of the epidermal flap and moderate to large tissue loss (>25%)  
 of the epidermal skin flap.
c.  Has complete loss of overlying tissue, with no epidermal flap    
 remaining.
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SECTION 2: SURGICAL WOUNDS
Surgical wounds are a planned procedure and therefore the risks of 
complication can be reduced.

When patients are assessed prior to surgery it is essential to identify factors 
that may effect healing and take action to address them. These factors were 
outlined in detail in the patient assessment section of module 3.

Surgical wounds can be managed in two ways depending on the level of 
infection.

Clean or clean-colonised surgical wounds are closed by primary intention at 
the time of surgery. This will be described in more detail below.

Wounds where there is considerable bacterial contamination are closed by 
delayed primary closure. This closure method is also sometimes used in 
wounds that are complicated by oedema or excessive exudate production 
(Hess 2002). Initially, body cavities are closed but the remaining tissue 
layers are left open to allow drainage of pus etc. Three to five days later the 
wound is closed surgically and it then heals by primary intention (Dealey 2005).

PRIMARY CLOSURE
The surgeon will decide on the most appropriate method of wound closure. 
The decision will be based on the patient history as well as the type and 
position of the wound.

The aim of wound closure is to appose the wound edges so that the wound 
can heal by primary intention. This is discussed in more detail in module 2.

The most commonly used closure methods are;

• Sutures
• Staples or clips
• Adhesive strips
• Topical skin adhesives

SUTURES

Figure 4.5 Illustration showing sutures.
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Sutures are manufactured from natural or synthetic material and they are 
absorbable or non-absorbable. Absorbable sutures are normally used when 
subcutaneous closure is required, whereas non-absorbable sutures are used 
to close the wound surface.

To close the wound surface the suture is passed through each side of the 
wound and then securely knotted.

Non-absorbable sutures can be removed around 5-10 days after wound 
closure but this will depend upon the location of the wound, extent of surgery 
and the individual healing rate of the patient.

STAPLES OR CLIPS

Figure 4.6 : Illustration of staples bring applied to a wound.

This technique uses staples/clips to hold the wound edges together. The 
staples are dispensed from pre-loaded cartridges. This technique is quicker 
than suturing but staples/clips can be painful to remove.

The staples/clips are removed using a specially designed disposable removal 
device which bends the staple/clip and releases the sides from the skin.
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ADHESIVE STRIPS

Figure 4.7  Illustration of adhesive strips applied on a wound.

Adhesive strips are ideal for small wounds but they tend to lift off the skin 
if there is any wound exudate or the patient sweats, and thus require frequent 
replacing.

TOPICAL SKIN ADHESIVE

Figure 4.8 Illustration showing skin adhesive being applied to a wound. 

Topical skin adhesives are widely used with excellent results (Ellis & Shaikh 
1990), (Saltz & Zamora 1998). There are topical skin adhesive products that 
are designed specifically for use in surgical and laparoscopic wounds.
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This technology allows surgeons to close wounds without using sutures, the 
removal of which can be painful and traumatic (Benbow 2005). This also 
means that a follow up visit for suture removal is not required, reducing the 
overall cost of treatment.

Topical skin adhesives also suppress the growth of gram positive organisms 
by acting as a bacteriastat and also forms a microbial barrier over the closed 
wound.

Topical skin adhesives designed for use in the operating theatre consist of a 
very strong, quick setting glue to close the wound which is followed by the 
application of a liquid barrier dressing to protect the wound. Therefore there is 
no need to cover the wound with a dressing after closure.

SURGICAL WOUND COMPLICATIONS
Complications of surgical wounds are costly as they increase the length of 
patient stay in hospital. The potential complications are; wound infection, 
dehiscence, haemorrhage and haematoma.

WOUND INFECTION

Figure 4.9 An image showing an example of an infected wound.

There are a number of ways to reduce the chance of post-surgical wound 
infection;

Prior to surgery patients should shower on the day of surgery to remove dirt 
and bacteria.

The surgeon will perform surgery under aseptic conditions and clean the skin 
thoroughly prior to surgery.

Post surgery a dressing will be applied (except when topical skin  adhesives 
have been used) to protect it from infection and wound exudate.

Clean bed sheets and theatre gowns should be provided daily.
Prophylactic antibiotic cover for surgical wounds considered to be at risk from 
surgical wound infection.
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DEHISCENCE
When a surgical wound dehisces (separation of the opposed wound edges), it 
may be resutured, but often it is treated conservatively and allowed to heal by 
secondary intention.

The National Institute for Health and Clinical Excellence (NICE) has provided 
guidance on the management of these wounds. It stated that there is no clear 
evidence as to the most effective dressing or debridement technique. 
Therefore dressing selection should be based on the patient acceptability, 
comfort, odour control, the type and location of the wound and total costs 
(NICE 2001b).

Surgical wounds are planned wounds that heal without complication in the 
vast majority of patients. There are many factors that can cause wound 
healing to be delayed – these were discussed in detail in the patient 
assessment section of module 3.

Figure 4.9a an example of a dehisced wound

BURNS
The successful management of burns depend on the nurses knowledge and 
skill in assessment, wound care, infection control, pain relief and the ability to 
provide emotional support. 

INITIAL MANAGEMENT
Before considering the burn itself the ‘ABC’ of trauma management (Airway, 
Breathing & Circulation) should be implemented, followed by a more detailed 
assessment of the burn injury.
 - Airway, remove and obstruction
 - Breathing, observe chest movement on inspiration and expiration, it’s 
   character and depth, to ensure that the patient is breathing normally.
 - Circulation, check the pulse at the carotid artery and then the distal   

  points to assess for shock or localised constriction.
 - Level of consciousness, assess before attempting to move the patient. 
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AETIOLOGY
A burn is an injury caused by excessive heat. It primarily damages the skin, 
causing tissue destruction and coagulation of the blood vessels of the affected 
area (Dealy 2005).

Figure 4.10 An example of a burn wound.

Burns are a traumatic wound that may be caused by exposure to

• Thermal heat
• Caustic chemicals
• Electricity
• Radiation

TYPES OF BURNS
Thermal burns - Caused by flame, hot water or steam, other hot liquids and 
hot surfaces. Also exposure to extreme cold can cause thermal burns.

Chemical burns - Caused by spillage of strong acids or alkalis or other 
corrosive substances. These injuries mainly occur within industry. Damage to 
vital organs can occur if chemicals are absorbed into the blood supply.

Electrical burns - Caused by an electrical current passing through the body. 
Internal damage may be more severe than the initial appearance of the skin.

Radiation - Caused following radiation therapy or as a result of over exposure 
to industrial ionising radiation. Sunburn is the most common form following 
over exposure to the sun.
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CLASSIFICATION OF BURNS
Extent of Burns (burn surface area)

The extent of a burn is described by the percentage scale, that indicates the 
amount of the total body surface area involved. The seriousness of a burn 
is assessed by looking at the burn surface area as well as the patients health 
and age. In order to estimate the percentage of the body that has been burnt 
both the Rule of Nines (Wallace, 1951) and the Lund-Browder system is 
used. The Rule of Nines is a quick and effective way when estimating the 
surface area affected by a burn. This method allows for a quick gross 
estimate for adult patients (see Figure 4.12). The Rule of Nines is mainly 
used on initial assessment on arrival to the emergency department. The 
Lund-Browder (1944) chart (see Figure 4.11) is used for a more accurate 
assessment of a patients burns as it compares the areas effected to the 
percentage of the total area. The Lund–Bowder system is especially used in 
burns >10% in children and 15% in adults. This method also takes into 
account the age of the patient

A= FRONT OR BACK 
OF HEAD

9.5% 8.5% 6.5% 5.5% 4.5% 3.5%

B= FRONT OR BACK 
OF THIGH

2.75% 3.25% 4% 4.25% 4.5% 4.75%

C= FRONT OR BACK 
OF LEG

2.5% 2.5% 2.75% 3% 3.25% 3.5%

Figure 4.11 The Lund-Bowder method, anterior view.

A

A

1%

13%

1%

2% 2%

1.5% 1.5%

1.25%1.25% B B

CC

1.75%1.75%

2% 2%

13%

1%
B B

C C
1.75%1.75%

Young Child Adult
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Figure 4.12 The Rule of Nines, anterior view. 

The Lund and Browder (1944) system not only divides the body into 
smaller areas but also considers the age of the patient. As the body 
proportions alter during childhood the front of the head of a one year old child 
is 8.5% of the whole but only 4.5% of the whole in a 15 year old. 

The skin is the organ of the body that usually suffers the greatest damage from 
a burn injury. Depending on the extent of the injury several layers may be 
affected. The severity of a burn is described according to its depth and extent.

4.5%
Anterior head 
and neck 4.5% Anterior and posterior head and 

neck 9%

Anterior and posterior shoulders, 
arms, forearms, and hands 18%

Anterior and posterior trunk

Perineum 1%

Anterior and posterior thighs, 
legs, and feet 36%

= 100%

9% 9%
Anterior thighs, 
legs, and feet 
18%

Anterior shoulders, 
arms, forearms, 
and hands 
9%

Anterior 
Trunk 
18%
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SUPERFICIAL BURNS
Only the upper strata of the epithelium are damaged. The key characteristics 
are

• The skin is intact but shows signs of redness and is very painful. 
• The skin also blanches under pressure, minimal tissue damage occurs but 

may form blisters up to 48 hours after initial injury.
• Heals well within 3-7 days with minimal or no treatment. No obvious 

scarring.

Figure 4.13 Diagram of skin illustrating a superficial burn. 

Epidermis

Dermis

Zone of 
injury

Zone of 
necrosis

Sweat 
Gland
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SUPERFICIAL DERMAL BURNS
These burns extend beyond the epidermis into the top layer of the dermis.

Associated with blisters, red in areas, moist and exuding. Brisk capillary refill,
very painful.

Should heal within 10-21 days if no infection or pressure within or on the 
wound. May appear red for the first six weeks.

Figure 4.14 Diagram of skin illustrating a superficial dermal burn.

Dermis

Epidermis Zone of 
injury

Zone of 
necrosis
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DEEP DERMAL BURN
The burn extends into the deeper layers of the dermis and may involve the hair 
follicle or sweat glands.

White/creamy in colour, large easily lifted blisters. Slightly painful with areas 
that are insensate.

Will take more than 30 days to heal. Preferable to skin graft early to maximise 
healing and minimise scar formation.

Figure 4.15 Diagram of skin illustrating a deep dermal burn. 

Dermis

Epidermis

Zone of 
injury

Zone of 
necrosis
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FULL THICKNESS BURNS
Full destruction of the epidermis and dermis. The damage may extend into the 
subcuticular layer and may involve muscle and bone.

May appear waxy white, cherry red, grey or leathery in appearance. Minimal or 
no pain in the wound. No response to temperature or pressure. No capillary 
refill.

Require skin grafting as few regenerative elements in the skin to allow 
spontaneous healing. Scar will be influenced by the grafting techniques.

It is often difficult to distinguish the exact depth of the burn. Many burns are 
mixed in depth. All patients should be reviewed between 48 and 72 hours after 
injury and follow up continued until the wound is fully re epithelialised. 

Figure 4.16 Diagram of skin illustrating a full thickness burn.
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Zone of 
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Zone of 
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BURN OEDEMA
Almost immediately after injury, oedema starts to collect beneath the damaged 
tissue. It is typically maximal within 24 hours but can last for up to four days. 
Plasma leaks into the tissues, there is a risk of hypovolaemia developing. 
Without treatment, burns shock can develop which can potentially be fatal. If 
the burn is on the face, neck or chest the swelling from the oedema may cause 
obstruction of the airway. Treatment must ensure that the effects of burn 
oedema are minimised. The patient will undergo estimation of fluid loss 
through the wound and will have replacement of fluid loss through intravenous 
route, to prevent hypovolaemic shock.

WOUND ASSESSMENT
Initial assessment of a burn includes the extent and depth of the burn.

A burn injury differs from other types of wounds in several important respects 
(Bayley 1990). There are usually areas of devitalised tissue. The wound may 
have a large surface area and take some time to heal. The wound may also 
become colonised by bacteria. There is considerable risk of infection in 
complex burns but less likely in non complex burns. The wounds should be 
observed carefully for any indication of infection.

WOUND HEALING
Superficial burns - Heal by reepithelialisation from epidermal cells.

Superficial dermal burns - Heals by a mixture of granulation, contraction and 
epithelialisation. 

Deep dermal and full thickness burns - Deep burns destroy most of the 
adnexal structures so it therefore can not heal by reepithelialisation. Wound 
contraction reduces the surface area of the burn and the edges will eventually 
meet. Gross contractures may have occurred therefore it is better to resurface 
the wound with a skin graft. 

ESCHAROTOMY
Escharotomy is the incision through deep circumferential burns of the limbs 
or trunk in order to relieve the tourniquet effect. Careful observation must 
be made of the burn for loss of circulation, coolness, pale colour, loss of 
pulses and numbness.
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BURN WOUND MANAGEMENT
The purpose of a burn dressing is to absorb the exudate from the wound and 
to prevent the colonisation by pathogenic bacteria.

Superficial burns - May be painful and require analgesia, silver sulphadiazine 
cream and a non adherent dressing.

Superficial dermal burns - Require cleansing with warm saline or tap water to 
remove loose debris. These have traditionally been treated with Paraffin 
gauze and silver sulphadiazine cream. Other dressings that can be used on 
the superficial burns are as follows. Hydrocolloid which would require 
fewer dressing changes and provide a moist wound environment. Foam 
dressings are comfortable and absorb exudate present and provide suitable 
environment for wound healing.  

Deep dermal and full thickness burns - These burns generally require early 
excision of necrotic tissue and skin grafting for speedy healing.

Benbow (2005) describes the goals of burn management to be

• Debride burn eschar if present
• Promote rapid healing
• Prevent / detect infection

Dressing selection will follow the same guidance as for other wound types, 
assessment, clinical appearance, exudate levels. However the duration of 
use between the dressing changes may vary until the exudate levels have 
stabilised after the first few days. Pain and trauma free removal is a 
prerequisite to good burn management.

The overall goals of burn management is to facilitate healing physically and 
emotionally, to minimise the risk of infection and for the patient to return to 
normal activities of daily living.

When you are ready please complete the following test your knowledge 
section . . . .
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TEST YOUR KNOWLEDGE
1. The aim of wound closure in surgical wounds is to oppose the wound edges 
and heal by?

a.  Primary Intention
b.  Secondary Intention
c.  Tertiary Intention.

2. What is dehiscence?

a.  Is a wound that heals without complications.
b.  Separation of the opposed edges of a surgical wound
c.  The bodies natural capacity for breaking down necrotic tissue.

3. Burns are traumatic that may be caused by exposure to? Pick four from the 
list below

a.  Thermal heat
b.  Industrial
c.  Caustic chemicals
d.  Electricity  
e.  Sun
f.  Hot water
g.  Radiation

4. Thermal burns are caused by?

a.  A spillage of strong acids or alksalis or other corrosive substances.
b.  Caused by flame, hot water or steam, other hot liquids and hot   

 surfaces.
c.  Caused by an electrical current passing through the body.
d.  Over exposure to the sun.

5. Radiation burns are caused by?

a.  Over exposure to the sun.
b.  A spillage of strong acids or alksalis or other corrosive substances.
c.  Caused by flame, hot water or steam, other hot liquids and hot   

 surfaces.
d.  Caused by an electrical current passing through the body.

6. A superficial dermal burn can be said to be?

a.  Full destruction of the epidermis and dermis, which may extend into   
 the subcuticular layer and may involve muscle and bone.

b.  Extend into deeper layers of the dermis and may involve the hair   
 follicle or sweat glands.

c.  Extend beyond the epidermis into the layer of the dermis.
d.  Only the upper strata of the epithelium are damaged.

7. A deep dermal can be said to be?

a.  Full destruction of the epidermis and dermis, which may extend into   
 the subcuticular layer and may involve muscle and bone.

b.  Extend into deeper layers of the dermis and may involve the hair   
 follicle or sweat glands.

c.  Extend beyond the epidermis into the layer of the dermis.
d.  Only the upper strata of the epithelium are damaged.
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8. A full thickness burn can be said to be?

a.  Full destruction of the epidermis and dermis, which may extend into   
 the subcuticular layer and may involve muscle and bone.

b.  Extend into deeper layers of the dermis and may involve the hair   
 follicle or sweat glands.

c.  Extend beyond the epidermis into the layer of the dermis.
d.  Only the upper strata of the epithelium are damaged.

9. Escharotomy can be defined as?

a.  Removal of devitalised tissue.
b.  A recently inflicted wound.
c.  Separation of the opposed edges of a surgical wound
d.  A incision through deep circumferential burns of the limbs or trunk in   

 order to relieve the tourniquet effect.

10. What is the management of deep dermal and full thickness burns?

a.  Provision of moist wound environment.
b.  Through wound cleansing.
c.  Dressing management.
d.  Excision of necrotic tissue and skin grafting for speedy healing.
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Yellow - Red

Necrotic Sloughy Granulating Epithelialising

SECTION 3: TISSUE TYPES
The four main types of tissue found during wound healing, which are often 
referred to by their colour, were identified and described in Module 3;
   

Black Necrotic Tissue

Yellow Sloughy Tissue

Red Granulation Tissue

Pink Epithelial Tissue
   
It must be noted that this approach has been criticised for being too simplistic 
as wound healing is a continuum and wounds often contain a mixture of tissue 
types.

Therefore tools such as the Wound Healing Continuum (Gray et al. 2005) have 
been developed. This tool incorporates intermediate colour combinations 
between the four key colours (Figure 4.17 )

Figure 4.17 Wound Healing Continuum derived from Gray et al. (2005)

It is still useful to be able to identify the four main types of tissue found during 
wound healing, but it must be remembered that more than one tissue type will 
coexist in a wound as it heals.

This section will revisit these tissue types and consider the primary treatment 
aims for a wound containing each of these tissue types.
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BLACK: NECROTIC TISSUE

Figure 4.18 Image showing black necrotic wound.

This is devitalised, dead tissue. It often appears black, but may also appear 
brown or grey when hydrated. Necrotic tissue can initially be soft, the dead 
tissue can lose moisture rapidly and become dehydrated with the surface 
becoming hard and dry

Necrotic tissue needs to be removed so that wound healing can begin. 
Removing this tissue will also allow for accurate assessment of the wound bed 
as the necrotic eschar can mask the true size of the wound. 

Wound healing is delayed by the presence of devitalised tissue (NICE 2001).  
Necrotic tissue also acts as a culture, providing an ideal breeding ground for 
bacteria.

Primary Treatment Aim
The primary treatment aim for necrotic tissue is to debride it from the 
wound to reduce the risk of infection and facilitate healing. This can be 
accomplished in a number of ways;

Hydrogel Wound Dressings
Hydrogels have a high water content and are used to rehydrate the dead 
tissue to help it separate from viable tissue in the wound. Once the necrotic 
tissue softens and separates from the viable tissue it leaves a clean wound 
bed, ready for granulation tissue to form.

When using a hydrogel an occlusive or semi-occlusive secondary dressing 
must be used to maintain the moisture at the wound level. The type of 
secondary dressing used will depend on the individual wound.

Hydrogel dressings will be discussed further in module 5.

Sharp Debridement
Sharp debridement is the act of cutting devitalised or foreign material from 
a wound. Health professionals perform sharp debridement, for example, 
podiatrists and surgeons will often debride until there is bleeding tissue. Which 
fits with the following definition;

 ‘removal of all foreign material from a wound surface’ 
Malone (2001)
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However, it is advocated that nurses adopt a more conservative approach. 
NICE define conservative sharp debridement as;

‘the removal of dead tissue with a scalpel or scissors above the 
level of viable tissue’ 

NICE (2005)

Sharp debridement is an activity that carries high clinical risk and  should 
therefore only be carried out by appropriately trained practitioners. 
Practitioners should ensure that they have the necessary educational 
requirements and are acting within the Tissue Viability Nurses Association 
(TVNA) guidelines for conservative sharp debridement (Anderson et al. 2005).

It is important to distinguish between sharp and surgical debridement. These 
terms are often used interchangeably but surgical debridement involves 
surgical excision of a wider area of tissue.

Surgical debridement can be defined as;

‘A definitive procedure performed under anaesthetic. Dead tissue is excised 
along with a margin of healthy tissue, to effectively create a clean wound’ 

Vowden (1999b)

Maggot Therapy
Maggot therapy is also known as larval therapy or biosurgery. The sterile 
maggots are applied to the wound and they feed on the dead tissue, cellular 
debris and wound exudate. When they are removed they are discarded in 
the same way as other used dressings. This is an expensive therapy and 
wounds that will benefit from maggot therapy should be selected and 
monitored by experienced practitioners. Maggot therapy will be discussed 
further in module 5.
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YELLOW: SLOUGHY 

Figure 4.19 Image showing a sloughy wound.

Wound tissue that is fibrous and yellow, adheres to the wound bed and cannot 
be removed on irrigation, indicates the presence of slough (Tong 1999). 
Slough may predispose to wound infection and delay healing, however the 
presence of slough is not necessarily indicative of clinical infection. Exposed 
tendons should not be mistaken for slough.

Slough consists of dead cells and wound debris which should be removed to 
enable healing to take place. This is often referred to as ‘de-sloughing’.

Slough can be found as patches across the wound bed.

Primary Treatment Aim
The primary treatment aim in a sloughy wound is to remove the slough. 

Low Exudate - Sloughy Wounds.
If the slough is present in a low exudate wound then it may be appropriate 
to debride it from the wound using one of the methods described above 
(hydrogel dressing, sharp debridement or maggot therapy). Otherwise it may 
be appropriate to use a hydrocolloid that will help to remove the slough by 
encouraging autolytic debridement.

High Exudate - Sloughy Wounds
If the wound is heavily exuding it may be more appropriate to use an 
absorbent dressing such as an alginate, covered by an appropriate secondary 
dressing. These dressings will absorb the exudate and gel, helping to create a 
moist but not ‘wet’ environment. A moist environment will help to promote 
de-sloughing by autoloysis.
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RED: GRANULATION TISSUE

Figure 4.20 Image showing a red granulating wound.

Granulation tissue fills the wound as it is healing. The tops of the capillary 
loops make the wound appear red and granular. It is firm to the touch, painless 
and does not bleed easily. 

Bright red granulation tissue, which bleeds easily, may indicate infection (Bale 
and jones 1997).

Primary Treatment Aim
With granulating wounds the aim is to maintain a moist, warm, clean wound 
surface and to avoid desiccation or maceration. Granulation tissue is highly 
vascular and has a bumpy or cobblestone appearance. Dry dressings must not 
be used because these will adhere to the new tissue and cause trauma on 
removal.

Dressing selection should therefore ensure that there is adequate exudate 
control to ensure a moist environment whilst also protecting the wound. The 
aim of wound management is to

• Optimise moist wound healing.
• Remove and manage exudate
• Protect from infection
• Reduce factors which may prevent healing.
• Encourage growth of new tissue.

Low Exudate - Granulating Wounds
If there is granulation tissue present in shallow, low exudate wounds then it 
may be appropriate to dress it with a hydrocolloid.

It may also be appropriate to use a silicone wound contact layer to protect the 
fragile capillary loops.

Moderate Exudate - Granulating Wounds
In a moderately exuding, granulating wound it may be necessary to use a 
slightly more absorbent dressing such as a foam dressing. Although it may still 
be appropriate to use a hydrocolloid.

High Exudate - Granulating Wounds
If the wound is highly exuding it may be necessary to use an alginate dressing 
covered with an appropriate secondary dressing such as a film or a foam 
dressing (depending on the exudate level).
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PINK: EPITHELIAL TISSUE

Figure 4.21 Image showing a epithelialising wound.

Epithelial tissue is formed in the final stages of healing. This tissue forms 
the new epidermis. Epithelial tissue is superficial pink/white tissue that 
migrates across the wound from the wound margin, hair follicles or sweat 
glands. It will cover the granulating tissue.

In shallow wounds with a large surface area, islets of epithelialisation may be 
seen.

Primary Treatment Aim
It is important to protect an epithelialising wound because epithelialisation 
may be disrupted by the presence of foreign material, desiccation, 
temperature and pH changes, and infection (Davis et al. 1992). Therefore to 
support epithelialisation a dressing that maintains a moist, warm and clean 
environment should be chosen.

Historically, products such as paraffin gauze were used but these have 
been shown to dry out, causing pain and trauma on removal. Therefore 
dressings such as hydrocolloids, semi-permeable film dressings, silicone 
dressings and wound contact layers are more appropriate for use in 
epithelialising wounds.

The choice of dressing should be based on a full patient and wound 
assessment.

Whichever dressing is selected for use should be left in place for as long as 
possible to minimise any trauma at dressing change.

This section has looked at wound treatment aims based on the tissue types in 
the wound.

It must be remembered that these tissue types will often coexist in a wound 
and this will affect wound management. 

Also when selecting the most appropriate course of treatment there are many 
other factors that will guide the decisions made, tissue type being just one.

Therefore management plans and treatment choice should be based upon a 
holistic assessment of both the patient and the wound. See module 3.

When you are ready please complete the  following “test your knowledge” 
section . . . .
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TEST YOUR KNOWLEDGE
1. Necrotic tissue is?

a.  Fibrous and yellow wound tissue that adheres to the wound bed.
b.  Devitalised, dead tissue that often appears black.
c.  Red, granular tissue that fills a wound as it is healing.

2. What is the primary treatment ain for sloughy wound?

a.  To remove devitalised tissue.
b.  To protect delicate tissue.
c.  To maintain a moist, warm, clean wound surface and to avoid    

 maceration.
 
3. Choose a treatment option for moderately exuding granulating wounds?

a.  It may be necessary to use a Hydrogel dressing, covering with an   
 appropriate secondary dressing.

b.  It may be necessary to use an alginate dressing, covered by a foam   
 dressing.

c.  It may be appropriate to use a hydrocolloid dressing although it may   
 be necessary to use a foam dressing.

4. What is the primary treatment aim for an epithelising wound?

a.  To remove devitalised tissue.
b.  To protect this delicate tissue.
c.  To maintain a moist, warm, clean wound surface to avoid maceration.

5. Granulation tissue is?

a.  Fibrous and yellow wound tissue that adheres to the wound bed.
b.   Devitalised, dead tissue that often appears black.
c.  Red, granular tissue that fills a wound as it is healing.

6. Choose a treatment option for a necrotic wound?

a.  It may be necessary to use a Hydrogel dressing, covering with an   
 appropriate secondary dressing.

b.  It may be necessary to use an alginate dressing, covered by a foam   
 dressing.

c.  It may be appropriate to use a hydrocolloid dressing although it may   
 be necessary to use a foam dressing.

7. Sharp debridement is defined as?

a.  The removal of dead tissue with a scalpel or scissors above the level   
 of viable tissue.

b.  The rehydration of the necrotic tissue to soften and separate from   
 viable tissue.

c.  Facilitation of wound healing.

8. Slough tissue is?

a.   Fibrous and yellow wound tissue that adheres to the wound bed.
b.   Devitalised, dead tissue that often appears black.
c.   Red, granular tissue that fills a wound as it is healing.
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9. What is the aim of wound management? Please tick the appropriate 
answers.

a.   Optimise moist wound healing.
b.   Remove and manage exudate.
c.   Protect from infection.
d.   Encourage growth of new tissue.
e.   Prevent infection.
f.   Cause trauma to the wound.
g.   Remove slough
h.   To wet the wound.

10. In epithelialising wounds what dressing should be used? Please tick 
appropriate answers.

a.  Paraffin gauze.
b.  Hydrocolloids.
c.  Films.
d.  Silicone dressings.
e.  Wound contact layers.
f.  Alginates.
g.  Hydrogels.
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SECTION 4: INFECTION
Wound infection is with out doubt the most troubling of all wound 
complications (Cutting 1998).

Avoiding infection is vital in good wound management. Therefore it is good 
practice to recognise the contributing factors that precede a diagnosis of 
infection.

All individuals are covered in a range of bacteria known as normal body flora, 
which live quite harmlessly on the body without causing any problems. 
However should the skin become broken in any way then normal body 
bacteria may gain entry contaminating the wound. All wounds contain 
micro-organisms, yet the majority are not infected, wounds may also be 
contaminated by faecal organisms or from external sources such as trauma, 
dust, contact with unwashed hands, or clothing and equipment. 

Chronic wounds such as pressure ulcers, leg and diabetic foot ulcers are likely 
to be colonized with bacteria due to the nature of the open wound and the 
tissue types within the wound (Reilly et al. 2006).

Several factors will determine whether this will lead to the wound becoming 
infected:

1. The quantity of bacteria and micro-organisms
2. The patients resistance to the level of bacteria in the wound( immune 

response)

Microbial bioburden within wounds can range from contamination, 
colonisation, critical colonisation and infection.

The Wound Infection Continuum (Gray et al. 2005) recognises the various 
levels of bioburden in the wound:

CONTAMINATION 
The presence of bacteria on the surface of wound without microbial   
multiplication (Stotts 2004).

COLONISATION
The presence of multiplying bacteria in a wound without a host response with 
no immune response and any clinical signs or symptoms. (Ayton 1985)

CRITICAL COLONISATION
The point at which the host immune response is no longer able to control the 
micro-organisms colonising a wound. (Kingsley 2001).
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WOUND INFECTION
The presence of multiplying organisms within a wound that overwhelm the 
host immune response with associated clinical signs and symptoms. (Kingsley 
2001)

Figure 4.22 infection continuum

Edwards and Harris (2004) also include two further levels:

1. Spreading invasive infection
2. Septicaemia

CLINICAL SIGNS OF AN INFECTED 
WOUND

CLASSIC SIGNS

• Increased pain
• Copious amounts of exudate
• Malodour
• Cellulitis
• Pyrexia
• Abscess Formation

ADDITIONAL SIGNS

• Increase in size of wound
• Delayed wound healing
• General unwellness
• Epithelial bridging
• Dark discoloured granulation tissue
• Increased friability
• Pocketing at base of wound. (Cutting and Harding 1994).

It may be difficult to identify infection in patients who have compromised 
immune systems or elderly patients who have infection with minimal 
symptoms.

A chronic wound will nearly always test positive for bacteria as colonisation 
will be a certainty, therefore wounds should not be swabbed unnecessarily 
as this may cause trauma to new epithelialising or granulation tissue but 
swabbing should be done if the patient has any of the signs above.

Spreading infection   Local infection  Critically Colonised  Colonised
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WOUND INVESTIGATIONS
Wound investigations should only be generally undertaken in wounds that 
are not generally healing and display signs and symptoms of infection 
or for the presence of multi-resistant bacteria such as MRSA (Gilchrist 2001).

DEEP TISSUE BIOPSY
The acquisition of deep tissue during biopsy following initial debridement and 
cleansing of superficial debris is recognized as being the most useful 
method for determining the microbial load and the presence of invasive 
pathogens. However, this method is restricted in day to day practice as it may
be traumatic to the patient (Bowler et al 2001). 

WOUND FLUID SAMPLING
In wounds where there is a large amount of exudate present the exudate from 
the deeper pockets can be aspirated by needle using an aseptic technique. 

The method may not be as accurate as tissue sampling however is less 
traumatic to the patient but still provides reliable results (Bowler et al 2001).

WOUND SWABBING
This is the most simple and frequently used method of wound sampling and 
involves the use of a cotton-tipped swab to sample superficial wound fluid and 
tissue debris. 

It has been questioned whether a wound swab provided accurate results 
about the micro-organisms, as this may only provide information about 
colonising bacteria and not about the bacteria invading host tissues (Patel 
2010)

Although the value of acquiring superficial swab samples has been seriously 
questioned, the procedure is simple, inexpensive, non-invasive and convenient 
for the majority of wounds (Bowler et al 2001). However there is often a 
delay in obtaining results during which time the patients condition could 
deteriorate if not treated (EWMA 2006) (Dow 2008).

Bowler et al (2001) stress the importance of providing accurate and relevant 
information to microbiology in order to facilitate appropriate wound 
investigation. 

An important factor to consider when sampling a wound for microorganisms 
is the administration and route of antimicrobial therapy. If a patient is 
receiving treatment, microbial isolation from swab samples is likely to be 
significantly influenced by topical antimicrobial agents (particularly in chronic, 
ischaemic wounds) whereas the micro-flora of deep tissue is more likely to be 
influenced by systemic antibiotic therapy. Other information should include the 
type and site of the wound and whether the wound appears infected. 

Microbiology results can very depending on the quality of the swab taken and 
the information provided on the specimen request form (Parker (2000).
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TYPES OF BACTERIA COMMONLY FOUND 
IN WOUNDS
A number of bacteria may potentially cause wound infection.

• Staphylococcus Aureus:
• Gram + Sphere shaped
• Clusters like a bunch of grapes
• Found in about 30% of population with minimal symptoms.
• Various strains which produce toxins can cause poisoning or toxic shock
• Delays wound healing
• Usually treated with Penicillin or a Cephalosporin which destroy bacteria 

by interfering with the synthesis of the bacteria cell wall
• Streptococcus
• Gram + Oval in shape
• Unites like a string of beads
• Certain strains destroy red blood cells and is called Haemolytic 

streptococcus
• Wounds infected with Strep. are often very red painful and tend to bleed 

easily
• Pseudomonas Aeruginosa
• Gram – Rod shaped
• Notoriously resistant to antibiotic therapy
• Delays healing and increases pain in wound
• Copious exudate is a distinctive green and also has peculiar sweet must 

smelling odour
• Resonds well to short treatment with Silver sulphadiazine.

LESS COMMON
Necrotising fasciitis
A serious bacterial infection caused by Staphylococcus Pyogenes or 
Staphylococcus Aureus. Typical signs in wound are redness, heat swelling 
pain and rapidly spreading inflammation with dusky purple patches over the 
inflamed sites. The dark patches rapidly spread to gangrene.

Early diagnosis and treatment is vital.

TREATMENT OPTIONS FOR INFECTED 
WOUNDS
Once thorough assessment of the wound has been carried out and the wound 
is considered to be either critically colonised, locally infected or has spreading 
infection, appropriate topical antiseptic/antimicrobial treatment may be 
started.

ANTIBIOTIC THERAPY
Antibiotics were used widely during the 1960’s and 1970’s with consequences 
for today. With the emergence of resistance strains of bacteria such as MRSA, 
the use of antibiotics is decreasing. Antibiotics should only be prescribed 
where clinically indicated.

For wounds that have been identified as having spreading infection and or
systemic infection the patient should have blood cultures taken to identify the 
offending organism and to assess differential diagnosis. The patient should be 
treated with Broad Spectrum antibiotics which in some cases may be given 
intravenously. Topical antimicrobials should also be used to reduce wound bio 
burden (EWMA 2006).
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ANTIMICROBIALS
Over the last ten years clinicians have witnessed the emergence and 
acceptance of new methods of bacterial management; notably, the 
re-emergence of topical antiseptic/antimicrobial agents in wound care. 

The range of topical antimicrobial agents currently used includes 
chlorhexidine, products containing iodine (cadexomer iodine and povidone 
iodine) and products containing silver (silver sulfadiazine and silver-
impregnated dressings) (EWMA 2006).
   
The antiseptic/antimicrobial polyhexamethylene biguanide (also known as 
polyhexanide or PHMB) is a relatively new entrant to the UK wound care 
market, although it is in common use in Europe and the US.
 
Honey is a potent antibacterial agent with broad spectrum activity (Molan 
2002). It is indicated for a variety of wound types including infected, acute, 
and chronic wounds. 

DRESSINGS
When a wound is infected expensive dressings will not assist with wound 
healing until the bacterial level of the wound is reduced. So until this level 
is reduced dressing selection should be to treat the symptoms of the infection 
such as exudate, pain and odour. Additionally debridement of necrotic or 
sloughy tissue can alter the wound environment significantly, help to reduce 
the overall bioburden and reduce odour (EWMA 2006).

LARVAL THERAPY
See dressing selection chapter on Larval Therapy.
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TEST YOUR KNOWLEDGE
1. Necrotic tissue in a wound?

a.  Helps a wound to heal
b.  Provides a perfect medium for bacteria to grow
c.  Should be kept dry
d.  increases the exudate levels

2. Body flora are?

a.  Bad bacteria which should be removed from the body 
b.  Normal bacteria found on the surface of the skin
c.  Harmful if enter a wound
d.  Bacteria that cause infection in  healthy patients

3. Most likely cause of increased exudate in a wound would be?
    
a.  Bacterial colonisation
b.  Granulation tissue
c.  Systemic infection
d.  Wound infection

4. Are wounds sterile?
    
a.  Yes
b.  No

5. An infected wound will heal if?
   
a.  Treated with expensive dressings
b.  Bacterial load of the wound is reduced
c.  Left untreated
d.  Treated with antibiotics and dressings to deal with the symptoms

6. Antibiotics are required in wounds that have been identified as?

a.  Contaminated wounds
b.  Colonised wounds
c.  Spreading infection or systemic infection
d.  Infected wounds 

7. Manuka honey is effective in treating MRSA?

a.  True
b.  False

8. MRSA is?

a.  Methicillin Resistant Streptococcus Aureus
b.  Methicillin Resistant Suppurating  Anaerobes
c.  Methicillin Reducing Staphylococcus Aureus
d.  Methicillin Resistant Staphylococcus Aureus 

9. Wounds colonised by Pseudomonas  are likely to have which colour of 
exudate?

a.  Cream
b.  Brown
c.  Green
d.  Pink
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10. Signs of clinical infection in a wound are?
   
a.  Pyrexia
b.  Raised white cell count
c.  Erythema
d.  Malodour
e.  Increased exudate
f.  Inflammation

CASE STUDY:

Steven is an 23 old who has been discharged from hospital 4 weeks ago 
following an appendicectomy. His sutures were removed 7 days after surgery 
however 3 days dater the suture line had dehised leaving an area of 5cms 
open. As the wound looked clean with no infection it was decided to dress his 
wound with Alginate and Foam as a secondary dressing. Initially the wound 
improved, however after 2 weeks the wound had increased in size and the 
amount of exudate had increased. The peri wound skin was also very inflamed 
and painful.

How should this patient be managed?
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SECTION 5: PRESSURE ULCERS
A Pressure Ulcer can be defined as;

“an area of localised damage to the skin and underlying tissue caused by 
pressure, shear, friction and or a combination of these”  

EPUAP (1998)

Figure 4.23 Photograph illustrating a pressure ulcer wound. 

Most pressure ulcers develop when soft tissue is compressed between a bony 
prominence (e.g. sacrum) and an external surface (e.g. mattress or chair). 
There are intrinsic and extrinsic factors that will increase an individuals risk 
of pressure ulcer development. When pressure is applied either with great 
force for a short period or with less force over a longer period it disrupts the 
blood supply to the surrounding tissues. This deprives that area of oxygen and 
nutrients, leading to local ischaemia and eventually cell death.

PRESSURE ULCER RISK ASSESSMENT
In order to prevent pressure ulcer development, patients must be assessed 
to determine their risk of pressure ulcer development. Assessment forms 
are an important part of holistic management and prevention of pressure 
ulceration.

NICE (2001) recommends the use of a risk assessment tool, such as the 
Waterlow Score, as an aide memoir to assist objectivity (NICE 2001a).

Pressure ulcers occur most commonly over a bony prominence which is 
covered by a thin layer of tissue, although they can develop anywhere on the 
body.

Determining the risk of pressure ulcer development is important because 
the National Institute for Health and Clinical Excellence (NICE) and the 
Department of Health have said that health care practitioners should know 
how to initiate and maintain correct and suitable preventative measures (NICE 
2001a) (DoH 2001). Many healthcare settings use risk assessment tools. 
These tools have been criticised for their lack of validity and reliability, 
however, as stated above, their use as an aide-memoir is encouraged (NICE
2001a).
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This module will now look at one of the most widely used pressure ulcer 
assessment tools, devised by Judy Waterlow in 1985 when she first published 
a risk assessment card in the Nursing Times.

Waterlow went on to publish her pressure Ulcer prevention manual in 1991 
which was updated in 2005.

The Waterlow Pressure Ulcer Prevention/Treatment Policy (2005) 
uses the factors that contribute to pressure ulcer development to provide a 
‘Waterlow score’ for a patient. This score is then used to determine the best 
course of action to prevent ulcer development/aid ulcer healing.

The parameters chosen to ‘score’ the patient are based on the intrinsic and 
extrinsic factors that contribute to pressure ulcer development;

INTRINSIC – FACTORS WITHIN THE 
PATIENT
Malnutrition 
This can be caused by many factors such as poverty, chronic disease, major 
surgery, nil by mouth status etc. (also see nutrition section in this module)

Immobility 
Sedation, anaesthesia, paralysis, pain, traction, major trauma.

Age 
Loss of sensation. (Also see age section in this module).

Medical Condition 
Chronic cardiac failure, chronic respiratory disease, auto immune disease, 
diabetes, neurological disease Anaemia.

Dehydration

EXTRINSIC – EXTERNAL FACTORS
Pressure
Compression of tissue between bone and hard surface.

Shear
Shear forces are initiated when part of a body tries to move but the surface of 
the skin remains motionless against the support surface. Shearing forces will 
only exist if pressure is also present.

Friction 
Friction forces come about when the shearing force increases sufficiently 
to overcome the body’s resistance to being moved, the area of tissue in 
contact with the support surface will then begin to slide.

Moisture
Caused by incontinence, sweating, high temperature, wound exudate, etc. If 
the surface on which the patient is supported is damp, the patient’s skin can 
adhere to the damp surface and exacerbate damage.                       
     
Other factors are also considered such as the patient’s skin condition and 
other special risks, see figure 4.23 below.

Pressure ulcer risk should be reassessed regularly and when the patient’s 
circumstances change (e.g. when they have surgery etc.).
Please refer to local trust guidelines.
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Figure 4.24 reproduced with kind permission from judy Waterlow SRN RCNT 

www.judy-waterlow.co.uk.

This Waterlow score should then be used to determine the appropriate patient 
management as follows;

Waterlow Score
10+ Overlays or specialist foam mattress
15+ Alternating pressure overlays, mattresses and bed systems.
20+ Bed systems: Fluidised bead, low air loss and alternating pressure 
  mattresses. 

Please see Figure 4.24 above for more information on the use of cushions/bed 
clothing and general nursing care.

The NICE guidelines for management of pressure ulcers also make 
suggestions for the use of pressure relieving equipment based on the stage of 
pressure ulcer.

Patients with a stage 1-2 pressure ulcer as a minimum should be placed on; a 
high specification foam mattress/cushion with pressure-relieving properties. 
Skin should be observed closely for changes.

Patients with a stage 3-4 pressure ulcer should as a minimum provision be 
placed on; a high specification foam mattress with an alternating pressure 
overlay or a sophisticated continuous low pressure system (e.g. low air 
loss, air flotation, viscous fluid). (NICE/RCN 2005).

NICE also make recommendations for the use of pressure relieving equipment. 
For patients undergoing surgery they suggest that high specification foam 
theatre mattress or other pressure redistributing surface should be used as a 
minimum (NICE 2005).

Preventative aids each have a wide spectrum of specialist features. Clinicians 
should select equipment, if possible, on the basis of independent evidence. 
Also most clinical settings will have developed their own policy for the use of 
such equipment – clinicians must ensure that they practice within local and 
national policies and guidelines.
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PRESSURE ULCER CLASSIFICATION
Pressure ulcers can be classified, graded or staged. In order to use a 
grading scale effectively the practitioner using the scale must have an 
understanding of the anatomy and physiology of the skin (see module 1) and 
an understanding of the scale itself.

The NICE guidelines for pressure ulcer management recommend that all 
pressure ulcers should be graded using the European Pressure Ulcer Advisory 
Panel (EPUAP) classification system (NICE 2005).

The EPUAP classification system stages pressure ulcers from category/stage 
1 - 4 EPUAP (2010)

CATEGORY/STAGE 1

Figure 4.25 Diagram illustrating a category/stage 1 pressure ulcer

Category/Stage 1: Non-blanchable erythema

Intact skin with non-blanchable redness of a localised area usually over a bony 
prominence. Darkly pigmented skin may not have visible blanching; its colour 
may differ from the surrounding area. The area may be painful, firm, soft, 
warmer or cooler as compared to adjacent tissue. Category 1 may be difficult 
to detect in individuals with dark skin tones. May indicate “at risk” persons.

Fascia

Muscle

Bone

Subcuntaneous 
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CATEGORY/STAGE 2

Figure 4.26 Diagram illustrating a category/stage 2 pressure ulcer

Category/Stage 2 Partial thickness

Partial thickness loss of dermis presenting as a shallow open ulcer with a red 
pink wound bed without slough. May also present as an intact or open/ 
ruptured serum filled or sero-sanginous filled blister. Presents as a shiny 
or dry shallow ulcer without sloughing or brusing. This category should 
not be used to describe skin tears, tape burns, incontinence associated 
dermatitis, maceration or excoriation. Bruising indicates deep tissue injury.

CATEGORY/STAGE 3

Figure 4.27 Diagram illustrating a category/stage 3 pressure ulcer

Category/Stage 3 Full thickness skin loss

Full thickness tissue loss. Subcutaneous fat may be visible, but bone, tendon 
or muscle are not exposed. Slough may be present but does not obscure 
the depth of tissue loss. May include undermining and tunnelling. The depth 
of a category/stage 3 pressure ulcer varies by anatomical location. The 
bridge of the nose, ear, occiput and malleolus do not have (adipose) 
subcutaneous tissue and category/stage 3 ulcers can be shallow. In 
contrast, areas of significant adiposity can develop extremely deep category/
stage 3 pressure ulcers. Bone/tendon is not visible or directly palpable.
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CATEGORY/STAGE 4

Figure 4.28 Diagram illustrating a category/stage 4 pressure ulcer

Category/Stage 4 Full thickness tissue loss

Full thickness tissue loss with exposed bone. Tendon or muscle.  Slough or 
eschar may be present. Often includes undermining and tunnelling.  The 
depth of a category/stage 4 pressure ulcer varies by anatomical location.  
The bridge of the nose, ear, occiput and malleolus do not have (adipose) 
subcutaneous tissue and these ulcers can be shallow. Category/stage 5 
ulcers can extend into muscle and/or supporting structures (e.g. fascia, 
tendon, or joint capule) making osteomyelitis or osteitis likely to occur.  
Exposed bone/muscle is visible or directly palpable.
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PREVENTION AND MANAGEMENT OF 
PRESSURE ULCERS
Successful pressure ulcer management requires a comprehensive approach 
that includes prevention, relieving pressure, restoring circulation, managing 
the wound and minimising related disorders.

PREVENTION AND EARLY DETECTION

Ensuring that pressure ulcers are prevented, through the use of risk 
assessment and appropriate prophylaxis. Early detection through regular skin 
inspection is essential. 

PRESSURE RELIEF/EqUIPMENT 
SELECTION
Pressure ulcers will not be able to heal if they continue to be subjected to the 
forces that caused them. Pressure must be relieved in order to restore the 
circulation so that healing can take place. Pressure relief therefore not only 
forms an important part of pressure ulcer prevention but also treatment.

Patients who are at risk of developing, or have already developed a pressure 
ulcer, should be repositioned at frequent intervals, based on the results of skin 
inspection.

There is a plethora of equipment available to help with pressure relief. The 
2005 NICE guidelines and the Waterlow Pressure Ulcer Prevention/Treatment 
Policy helps to classify when to use pressure relieving aids (see Figure 4.24). 
Please refer to local Trust guidelines.

SKIN CARE
Adequate skin care is crucial to preventing further skin breakdown and 
improved tolerance. 

The skin should be inspected and cleansed regularly. When cleansing the 
skin a pH neutral agent should be used. The optimal pH of human skin is 
5.5 which is fairly acidic, this helps to act as a bacterial barrier. Together, 
sweat and sebum combine to create the acid mantle which is pH 4 – 5.5. If 
an astringent soap is used the acid mantle is removed, leaving the skin 
vulnerable.

After the skin has been cleansed, moisturisers and barrier cream should 
then be applied. Do not massage bony prominences as this may damage 
capillaries. Skin exposure to moisture (such as perspiration, wound exudate or 
urine) should be minimised because damp skin increases friction and skin 
maceration.

Dressing selection (also see module 5)
Dressing selection will depend on the grade of the pressure ulcer. It will also 
depend upon a number of other factors such as exudate level, tissue type, 
presence of infection, position of the ulcer etc.

The NICE guidelines suggest:

‘...that an optimal healing environment should be created by using modern 
wound dressings ( for example hydrocolloids, hydrogels, hydrofibers, 

foams, films, alginates, soft silicones)’ 
NICE/RCN (2005).
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NUTRITION 
(Also see patient assessment section, module 3)
An adequate nutritional intake is essential to wound healing. Patients with 
pressure ulcers may require a greater proportion of protein in their diet to help 
ensure a positive nitrogen balance and replace protein lost through their 
ulcers. They may also need vitamin and trace element supplementation (Hess 
2002).

REASSESSMENT OF RISK AND GRADING
Risk and grading of pressure ulcers should be reassessed at regular intervals 
to make sure that patient management plans (equipment selection etc.) are 
appropriate.

The NICE guidelines state that patients must receive an initial and ongoing 
pressure ulcer assessment which should be supported by photography and/or 
tracings with a ruler for calibration (NICE 2005).

PATIENT EDUCATION
Patients should be involved in the assessment and treatment of their 
condition. This is supported by the NICE guidelines which state that good 
communication is essential and that, treatment and care should take into 
account patients’ individual needs and preferences (NICE 2005).

Knowledge and understanding can play a major part in patient compliance 
with treatment regimens.

Also, patients who are able and willing, should be taught how to relieve their 
own pressure areas to aid in pressure ulcer prevention and management.

DOCUMENTATION
It is important to document all patient and wound assessments so that care 
given is recorded in conjunction with trust guidelines, and to help ensure 
continuity of care.

The importance of accurate, timely and legible record keeping is highlighted 
by the Nursing and Midwifery Council (NMC) Guidelines for Record Keeping. In 
this document they state that the approach of the Courts of Law tends to be;

‘if it is not recorded, it has not been done’ 
NMC (2002)

Also, documentation must be completed for all pressure ulcers, to comply with
the NICE guidelines for pressure ulcer management (NICE (2005). These 
guidelines state that all pressure ulcers categorised/staged at 2 and above 
must be reported as a clinical incident which would result in a clinical incident 
form being completed.

This section has shown the importance of assessment and classification in the 
prevention and management of pressure ulcers. 

Re-assessment of patients and the re-classification of pressure ulcers is 
crucial. This should be done at regular intervals, or following a change in a 
patients condition or a major medical or surgical intervention.
The information given in this section is a guide and practitioners must ensure 
they refer to both local and national guidelines when treating patients who 
have pressure ulcers or those at risk of pressure ulcer development
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MOISTURE LESIONS
Pressure damage can be said not to be the only way that the skin of the older 
and immobile patients can become damaged, there is also the presence of 
moisture in the form of sweat, urine and faeces, which can cause moisture 
lesions. However, moisture lesions are often mistaken for pressure ulcers, 
despite the skin damage having distinct causes and treatments. Wounds on 
the sacrum are often classified as pressure ulcers without consideration 
given to other causes. There are often reasons why wounds occur in this 
area, these are often related to moisture, either from unresolved or poorly 
managed incontinence, excessive sweating, or wound exudate. Moisture 
lesions are often reported as a stage/Category 2 pressure damage. It is 
important to identify the cause of skin damage as the treatment and 
management of pressure damage and moisture lesions differ.

The skin has protective secretions, natural oils which are produced by the 
sebaceous glands, enable it to maintain a naturally acidic pH between 4.0 – 
5.5 (Berg 1988). This is termed as the acid mantle, and it is vital that a low or 
acid pH is maintained in order for the skin to remain intact. If the pH of the skin 
rises when it comes into contact with ammonia, which is produced from the 
breakdown of urinary urea and exacerbated by faecal urease. As the pH of 
the skin rises it becomes more permeable and this is made worse by the 
presence of excessive moisture caused by urine and liquid faeces. Eventually 
tiny invisible breaches will form on the skins surface (Beldon 2008).

Faeces contains both proteloytic and liptolytic enzymes, which are used 
during digestion. These enzymes are normally deactivated as faeces passes 
through the digestive tract, however if the pH of the skin has been raised, this 
can reactivate the digestive enzymes, causing further skin irritation (Berg 
1988). Skin that has been assaulted by loose faeces can become taut, painful 
and erythematous. 

Once the barrier function of the skin is breached, it becomes far more likely to 
be attacked by bacteria, leading to the development of moisture lesions.  
The micro organisms strip away the epidermal layer exposing the dermis and 
forming a lesion in the deeper layers of the skin. 

In the elderly, the skin is drier due to the natural ageing process. The skin 
becomes more prone to damage from excessive hydration. By passing 
frequent loose stools, this will over hydrate the skin which causes the skin to 
be more permeable. The excessive hydration causes the skin to be more 
vulnerable to friction and shear forces.

The combination of moisture, friction and shearing together along with the 
bacterial and enzymatic activity of the elderly skin, will eventually lead to 
tissue breakdown without quick intervention. 

The EPUAP (2010) have provided advice on differentiating between pressure 
ulcers and moisture lesions. There is often confusion between a pressure ulcer 
and a lesion caused by the presence of moisture, for instance because of 
incontinence or urine and/or faeces. EPUAP (2010).

The following table provides and overview of the causes, likely location and 
clinical presentation of moisture lesions. 
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PRESSURE ULCER MOISTURE LESION

Causes Pressure and/or shear 
must be present.

Moisture must be present (e.g. 
wet skin caused by 
incontinence, urine or 
diarrhoea.

Location A wound not over a bony 
prominence is unlikely to 
be a pressure ulcer.

Moisture lesions may occur 
over a bony prominence. 
Pressure and shear should be 
excluded as causes, and 
moisture should be present. 

A lesion that is limited to the 
anal cleft and has a linear 
shape is likely to be a 
moisture lesion. Perianal 
redness/skin irritation is most 
likely to be a moisture lesion 
due to faeces.

Shape If the lesion is limited to a 
single spot, it is likely to 
be a pressure ulcer. 
Circular wounds or 
wounds with a regular
shape.

Diffuse, different superficial 
spots are more likely to be 
moisture lesions. 

Depth Partial thickness skin loss 
up to full thickness skin 
loss.

Moisture lesions are 
superficial, partial thickness 
skin loss. However in some 
cases moisture lesions may 
become infected, the depth 
and extent of the lesions can 
become large.

Necrosis Necrosis can be present. No necrosis present in a 
moisture lesion.

Edges If the wound has distinct 
edges it is likely to be a 
pressure ulcer.

Moisture lesions often have 
diffuse or irregular edges.

Colour Red skin – If redness non 
blanchable , it is most 
likely a pressure ulcer.

Red in wound – Red 
tissue in wound bed 
indicates granulation, 
likely to be stage 2, 3 or 4 
pressure ulcer.

Black in wound – 
indicates necrotic tissue 
and indicates a pressure 
ulcer. 

Red skin, if the redness is not 
uniformly distributed, the lesion 
is likely to be a moisture lesion. 

Pink or white surrounding the 
skin, is maceration due to 
moisture.

  
Adapted from Beldon (2008) and Fletcher (2008)

Clinicians must be clear that if moisture lesions are not treated correctly, then 
they can worsen and the patient may then develop secondary pressure 
damage and ulceration. 
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PREVENTION OR MANAGEMENT OF 
MOISTURE LESIONS.

Skin care is the single most important aspect of the prevention and treatment 
of moisture lesions. 

• The skin should be washed after every episode of loose stools without 
using soaps, as soaps are alkaline and may exacerbate existing dermatitis 
(Nix 2000).

• Ensure the skin is patted dry to avoid exposure to further friction (Le Livre 
2002).

• Liquid barrier films which dry on contact with the skin provide a protective 
barrier. However, these barrier films are not meant to be used on broken 
skin, and should be applied as soon as faecal incontinence is suspected.

Management of acute faecal incontinence as it will inevitably damage the 
patients peri anal skin, resulting in a moisture lesion. 

• Treatment and prevention option is that of the insertion of a faecal 
management system, as it will isolate the faeces from the skin and spare 
the patient the indignity of experiencing loose stools. 

• The alternative to the faecal management system is the use of continence 
pads which will require frequent changing and the patient skin being 
cleansed following every episode. 

Incontinence, especially acute diarrahoea does represent a significant threat 
to peri anal skin integrity and if not managed appropriately is likely to lead to 
the formation of a moisture lesion. Appropriate skin care can assist in the 
prevention and treatment of moisture lesions.

When you are ready, complete the following “test your knowledge” 
section..............
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TEST YOUR KNOWLEDGE
1. What are the intrinsic factors in the development of a pressure ulcer?

a.  Malnutrition, Immobility, Shear, Age.
b.  Malnutrition, Immobility, Age, Medical condition, Dehydration.
c.  Pressure, Shear, Friction, Moisture.
d.  Pressure, Shear, Age, Medical condition.

2. What are the extrinsic factors in the development of a pressure ulcer?

a.   Malnutrition, Immobility, Shear, Age.
b.   Malnutrition, Immobility, Age, Medical condition, Dehydration.
c.   Pressure, Shear, Friction, Moisture.
d.   Pressure, Shear, Age, Medical condition.

3. Pressure ulcers can occur anywhere on the body but where do they most
commonly occur?

a.  In fatty areas on the body.
b.  In the lower half of the body.
c.  Over a bony prominence which is covered by a thin layer of tissue.

4. According to the Waterlow Pressure Ulcer prevention/treatment policy what 
pressure relieving mattress should be used for a patient with Waterlow score 
of 24?

a.  An overlay or specialist foam mattress.
b.  A low air loss, alternating pressure mattress or fluidised bead.
c.  An alternating pressure overlay, mattress and bed systems.

5. The European Pressure Ulcer Advisory Panel (EPUAP) classification system 
describes a Stage/Category 3 pressure ulcer as? 

a.  A partial thickness loss of dermis presenting as a shallow open ulcer   
 with a red/pink wound bed without slough.

b.  Full thickness tissue with exposed bone, tendon or muscle.
c.  Full thickness tissue loss. Subcutaneous fat may be visible, but bone,   

 tendon or muscle are not exposed.
d.  Intact skin with non- blanchable redness of a localised area usually   

 over a bony prominence.  

6. According to the Waterlow Pressure ulcer Prevention/Treatment policy what
pressure relieving mattress should be used on a patient with a Waterlow score 
of 12?

a.   An overlay or specialist foam mattress.
b.   A low air loss, alternating pressure mattress or fluidised bead.
c.   An alternating pressure overlay, mattress and bed systems.

7. The European Pressure Ulcer Advisory Panel (EPUAP) classification
describes a Stage/Category 2 pressure ulcer as?

a.  A partial thickness loss of dermis presenting as a shallow open ulcer   
 with a red/pink wound bed without slough.

b.   Full thickness tissue with exposed bone, tendon or muscle.
c.   Full thickness tissue loss. Subcutaneous fat may be visible, but bone,   

 tendon or muscle are not exposed.
d.   Intact skin with non- blanchable redness of a localised area usually   

 over a bony prominence.  
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8. According to the Waterlow Pressure Ulcer Prevention/Treatment policy what 
pressure relieving mattress should be used for a patient with a Waterlow score 
17?

a.   An overlay or specialist foam mattress.
b.   A low air loss, alternating pressure mattress or fluidised bead.
c.   An alternating pressure overlay, mattress and bed systems.

9. Complete the sentence – Pressure ulcers will not be able to heal if they are 
continued to....

a.  Have inadequate skin care.
b.  Be subjected to the forces that caused them.
c.  Have inadequate repositioning.

10. What is the optimal pH of the human skin?

a.  pH 8.0
b.  pH 2.2
c.  pH 5.5
d.  pH 7.8
  
11. Patients with pressure ulcers may require a greater of what in their diet?

a.  Zinc
b.  Vitamin C
c.  Protein
d.  Vitamin D

12. What are the causes of moisture lesions?

a.  Moisture in the form of sweat, urine or faeces, wound exudate.
b.  Moisture in the form of sweat, vomit, urine.
c.  Moisture in the form on urine and faeces.

13. What happens to the skin when the pH rises?

a.  Becomes less permeable.
b.  Becomes more permeable.
c.  Becomes more permeable and eventually tiny invisible breaches will   

 form on the skin surface.
d.  Becomes less permeable and eventually tiny breaches will form on the  

 skin surface.

14. What is the likely shape of a moisture lesion?

a.  Circular wound.
b.  Wound with a regular shape.
c.  Different, diffuse superficial spots.

15. What is the single most important aspect for the prevention and treatment 
of a moisture lesion?

a.  Mobility
b.  Repositioning.
c.  Specialist equipment.
d.  Skin Care.

16. Should the skin following an episode of loose stools be washed with 
soaps?

a. Yes
b. No
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SECTION 6: LEG ULCERS
Around 1-2% of the UK population have a leg ulcer and the risk of developing 
one increases with age (Laing 1992). Women aged 65 or over are at a greater 
risk than men in developing a leg ulcer (Margolis et al. 2002). Half of all leg 
ulcers will have failed to heal within a year (RCN 1998).  

There are very few guidelines available for the recommendation of leg ulcer 
management. However the Scottish Intercollegiate Guidelines Network (SIGN 
1998) and the Royal College of Nursing (RCN 1998) have both published 
Clinical Practice Guidelines for the care of patients with chronic leg ulcers.

There are many definitions of Leg Ulceration, Moffat and Harper define Leg 
Ulceration as;

‘A breakdown of epidermal and dermal tissue below the knee 
on the leg or foot due to any cause, which fails to heal.’  

Moffat and Harper (1997)

Davis et al. define Leg Ulceration as;

‘(leg ulcers are) chronic wounds arising from predisposing conditions that 
impair the ability of tissue to maintain it’s integrity or heal damage.‘ 

Davis et al. (1992)

Dale et al. define Leg Ulceration as;

‘loss of skin below the knee on the leg or foot which takes 
more than six weeks to heal.’ 

Dale et al (1983)

The most common type of leg ulcers are venous. Approximately 70% of leg 
ulcers are venous in origin. Table 4.1 shows the causes of leg ulceration and 
their frequency of occurrence;

VENOUS 70%

ARTERIAL 10%

MIXED ARTERIAL/VENOUS 10-15%

OTHERS 2-5%
 (percentages are approximate)
Figure 4.29 table showing Incidence of leg ulceration.

The RCN Clinical Guidelines for Practice outline that nurses conducting the
assessment (and who are responsible for the care and treatment of the 
patient) must be trained and experienced in leg ulcer care. (Royal College of 
Nursing 1998).

It is important to differentiate between venous and arterial disease and that of 
mixed arterial and venous origin ulcers to ensure the correct management is 
instigated.

This module will now concentrate on venous ulcers, looking at causation 
through to treatment. It will then move on to look at arterial ulcers.
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VENOUS LEG ULCERS

Figure 4.30 Photography showing a venous leg ulcer.

Veins transport venous blood from the capillaries towards the heart against 
gravity. There are two factors that ensure that this occurs effectively, firstly the 
calf muscle and secondly the veins.

This occurs in every vein but examples here will concentrate on the leg (in 
relation to leg ulcers).

Calf Muscle - This pumps the venous blood through the veins, towards the 
heart. When we exercise our legs, the calf muscles contract and pumps the 
venous blood towards the heart (See figure 4.30).

Figure: 4.31 Illustrating the calf muscle and venous blood flow.

Valves – When blood is pumped up towards the heart, the valves in the veins 
prevent the blood from running backwards (see figure 4.31).
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Figure : 4.32 Illustration showing valves open and closed.

CAUSES OF VENOUS LEG ULCERS
As shown above, good venous return relies on the effectiveness of both the 
calf muscle and the valves. Therefore, any disease or injury that effects the 
calf muscle or venous valves will impede the ability of this mechanism and 
ultimately the health of the leg. 

When either of these mechanisms are sufficiently under performing, blood flow 
becomes sluggish. This is because there is increased pressure in the veins 
(venous hypertension) and the body requires a pressure gradient between the 
arteries and the veins in order for the heart to pump blood through arteries and 
into veins. 

Consequently there is pooling of fluid in the tissues (oedema). The presence of 
oedema slows down gaseous exchange within the micro-circulation, it also 
results in reduced tissue oxygenation and inadequate toxins removal.

Eventually tissue health suffers and skin lesions appear with minimal trauma or 
sometimes without any trauma. Patients are often unaware of the problem until 
they notice staining on their clothing.

Poor valve performance can be caused by;

• Congenital or familial defect
• Damage from a previous deep vein thrombosis (DVT)
• Surgery
• Pregnancy
• Varicose veins
• Congenital disorders
• Injury
• Mechanical defect due to a higher obstruction to venous return 

Low Pressure

High Pressure

High Pressure

Low Pressure
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Causes of calf muscle pump failure;

• Paralysis
• Immobility
• Fixed ankle joint
• Regular ‘chair sleeping’ combined with poor mobility can also significantly 

impair venous return.

PRESENTATION AND CLINICAL 
DIAGNOSIS
There are some classical signs to look for when assessing a leg wound that 
will indicate that the patient may have a venous ulcer;

OEDEMA
Increased pressures in the capillaries become torturous and dilated and 
eventually fail. This allows fluid to leak into subcutaneous cells and interstitial 
spaces causing oedema. This can cause the patient to experience discomfort 
when their limb is elevated.

STAINING OF SKIN 
This usually occurs in the gaiter area (the lower half of the leg above and 
around the ankle). Distension of the capillaries allows red blood cells (RBC’s) 
to escape into the extra vascular space. Haemoglobin is then released 
from RBC’s and broken down causing brown staining. Eventually 
lipodermatosclerosis develops as the underlying tissues become fibrosed. 
This gives the leg a woody appearance and can give the leg a characteristic 
champagne bottle shape.

VARICOSE ECZEMA
This occurs due to venous stasis which allows build up of deoxygentated
blood and irritants in the dermal cells. 

ANKLE FLARE
Caused by distension of the tiny veins on the medial aspect of the foot. This is 
noticeable on medial aspect of the ankle.

ATROPHY OF SKIN
Caused by distension of the tiny veins on the medial aspect of the foot, 
susceptible to trauma.

ULCER POSITION AND SIZE
Venous ulcers are commonly shallow and located in the gaiter area of the leg, 
on or near the medial malleolus. 
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PATIENT ASSESSMENT
A full patient history must be taken as even the smallest details can give clues 
regarding the cause of the leg ulcer.

Important things to consider are;

• Does the patient have, or have a history of, deep vein thrombosis (DVT)?
• Does the patient experience discomfort on dependency, or any other pain?
• Does the patient have a previous history or family history of venous 

ulceration?
• Has the patient ever injured the limb? (Including fractures)
• Does the patient experience oedema in the limb that is relieved by 

elevation?

CONFIRMATION OF DIAGNOSIS (VENOUS ULCER)

To confirm the diagnosis of venous ulceration the patient should have 
their Ankle Brachial Pressure Index (ABPI) measured using a Doppler 
Ultrasound. This technique allows the blood supply to the leg to be measured. 
The Doppler ultrasound is used to measure the blood pressure in the lower leg 
to the brachial pressure. This data is then used to calculate the ABPI, as 
follows;

ABPI = Ankle systolic pressure (highest reading)
Brachial systolic pressure (highest reading)

Blood pressure readings are taken from both arms and the highest readings 
are used. Blood pressure readings are then taken using posterior tibial pulse 
and either the dorsalis pedis, anterior tibial or peroneal artery on each leg. The 
highest reading for each limb is then used to calculate the ABPI for each leg.

ABPI Reading Action

≥1.0 
(but not >1.3)

Normal Apply compression

0.8 – 1.0 Mild peripheral 
disease

Compress with caution

0.5 – 0.8 Significant arterial
disease

DO NOT COMPRESS
(Refer to specialistwho may 
apply reduced compression)

<0.5 Severe arterial 
disease

DO NOT COMPRESS
(Refer urgently to vascular 
specialist)

>1.3 False positive 
results. Signifies 
atherosclerosis

Refer to diabetic/vascular
specialist for duplex scan to
identify site of atherosclerosis

  
Blue – Compression indicated
Red – Compression not indicated (unless applied & supervised by a specialist).

APBI values extracted from the 2006 Royal College of Nursing Clinical Practice 
Guidelines and placed into a table to simplify the guidance.

Practitioners must ensure that they follow their local policy for compression 
and referral to specialists as the RCN guidelines state;

“Local protocols will dictate the types of patients to be referred to vascular 
surgeons, dermatologists, rheumatologists, diabetes specialists or other 

medical specialists” 
RCN, (2006)
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Unless operators have undergone formal training in the Doppler Ultrasound 
Technique, ABPI measurements can be unreliable (Ray et al 1994).

TREATMENT
The treatment of venous leg ulcers should include;

• Exercise as tolerated
• Compression
• Elevation of the limb above the waist as often as possible
• Appropriate skin care
• Nutritional support
• Educational information
• Possibly (but not usually) a wound management product

EXERCISE

Exercise promotes drainage of the leg by stimulating the calf muscle pump. 
Therefore, patients with venous leg ulcers should be encouraged to exercise 
as possible (Allen 1983).

COMPRESSION THERAPY
Compression works with exercise to aid drainage of the superficial veins 
(Dealey 2005). Compression should be graduated so that the pressure at the 
ankle is higher than the pressure of the calf.

There are many different manufacturers of compression bandaging systems. 
The choice of therapy should be based on a full patient and wound 
assessment.

HOW COMPRESSION WORKS

Leplace’s Law - The graduation of pressure occurs naturally as a result of the 
operation of Leplace’s Law.

 
P= TN x 4630 

    CW

P = Sub bandage pressure (mmHG)
T = Bandage tension
N = Number of layers applied
C = Circumference of the limb (cm)
W= Width of bandage (cm)

This basically means that pressures achieved (through bandaging) are
dependant on;

• The tension at which the bandage is applied
• The shape and size of the limb
• The number of layers applied
• The elasticity and width of the bandage

The vast majority of venous ulcers treated with compression therapy heal 
within 12 weeks of treatment (Moffat et al. 1997). The actual rates of healing 
will depend upon the choice of bandaging regimen. Multi layer bandage 
systems are able to provide healing rates of approximately 83% over 24 weeks 
(Vowden et al 2000). Four layer compression achieved 83% healing rate in 20 
weeks (Vowden et al 2000).
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Unfortunately not all patients can tolerate compression therapy. In these cases 
a problem solving approach must be adopted and the treatment chosen 
should be appropriate to that individual. 

PRECAUTIONS
Four-layer compression should only be used following a full holistic 
assessment.

Used by trained professionals only.

Compression therapy must not be used on;
Arterial leg ulcers
Patients with DVT
Diabetic patients with advanced disease
Where the ABPI is less than 0.83 (unless applied by and under close 
supervision of a specialist)

ELEVATION
Legs should be elevated to allow gravity to aid venous return. To be effective 
the feet must be elevated higher than the heart (Dealey 2005).

SKIN CARE
Skin care is a very important factor in the management of venous leg ulcers. It 
must take the following into consideration; eczema; scaling; allergies and 
wound infection.

NUTRITIONAL SUPPORT
See module 3 for the importance of nutrition in wound healing.

EDUCATION AND INFORMATION
To achieve full compliance the patient must be fully aware of the treatment.

WOUND MANAGEMENT PRODUCTS
A wound management product isn’t always necessary in the management of 
venous leg ulcers. The choice of a wound management product must be 
based on a full patient and wound assessment.

Patients with venous leg ulcers must be reviewed at regular intervals to ensure 
that the current treatment regimen is still appropriate. Compression hosiery is 
often advised once full healing has been achieved (Dealey 2005).
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ARTERIAL LEG ULCERS

Figure 4.33 Photography showing an arterial leg ulcer.

CAUSES OF ARTERIAL LEG ULCERS
Arterial ulcers are a result of underlying arterial disease. Atherosclerosis 
is the commonest cause of arterial disease. Less common causes are 
thromboembolism, vasculitis, Raynaud’s disease and cold injury (Haslet et al. 
1999).
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ATHEROSCLEROSIS 
Atherosclerosis is a focal thickening (plaque) of the inner most layer (intema) of 
elastic and muscular arteries such as the aorta, coronary, cerebral, internal 
carotid, iliac, femoral and mesenteric arteries. Arteries of a diameter of less 
than 3 micrometers are not affected.

This condition arises as fatty deposits called atheroma, are laid down in the 
arteries. The flow of blood through the artery becomes impaired by the build 
up of atheroma.

Figure 4.34 Illustration showing an artery with atherosclerosis.

The artery can also become completely blocked by this build up or from 
a blood clot forming on the rough surface of the deposits. Smokers commonly 
develop atherosclerosis as the nicotine in tobacco causes the build up of 
deposits on the inner lining of arteries.

There are also other risk factors for the development of atherosclerosis;

• Cigarette smoking
• Hyperlipidaemia
• Hypertension
• Obesity
• Physical inactivity
• Age > 65
• History of coronary artery disease
• Family history
• Diabetes mellitus
• Oxidative stress (e.g. Angiotensin II – free radical)

Arterial ulceration results in insufficient blood supply to adequately perfuse 
tissues. Atherosclerosis is the reason for reduced blood supply and therefore 
the commonest cause of arterial ulceration (Moffatt 2001).

Vessel

Vessel Lu-

Plaque

Vessel
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PERIPHERAL VASCULAR DISEASE (PVD)
When atherosclerosis is present in the major arteries supplying the limbs 
(usually the lower limbs) this is termed PVD. If the disease progresses, smaller 
arteries can also become affected.

A major indicator of PVD is intermittent claudication (IC), described below.
The reduced blood flow to the limbs can cause the following physical changes;

The foot may develop dusky erythema as the blood vessels dilate in an 
attempt to increase blood supply to tissues that are oxygen deprived.

Hair loss from the limbs.
Diminished or absent foot pulses.
The reduced skin perfusion results in inadequate tissue oxygenation which will 
promote the development of arterial ulcers of the leg or foot.

INTERMITTENT CLAUDICATION (IC) 
IC is an important indicator of PVD. IC is a symptom related to reduced 
perfusion through an artery caused by atheroma. During exercise this reduced 
perfusion causes hypoxia in the muscle distal to the site of atheroma and a 
cramping pain is experienced. This pain is relieved by rest. Most commonly 
the calf muscles are affected but it can also affect the thigh, buttock and arm 
muscles.

It is important to assess;

1. The distance a patient can walk prior to the onset of pain.
2. The ways in which patients find they can relieve the pain as these show the 

extent of the patients PVD.

With regular exercise and lifestyle changes, IC symptoms can be resolved. 
Lifestyle changes will depend upon an individual’s circumstances but they 
include; smoking cessation, weight reduction; control of hyperlipidaemia; 
eating a healthy diet and foot care.

However, if PVD progresses, IC pain may become continuous and prevent the 
patient from sleeping. Patients find that their symptoms are relieved when their 
legs are dependant. Therefore they may hang their leg down out of bed or 
sleep in a chair to relieve pain. 

This can progress to chronic critical limb ischaemia.

Other causes for arterial ulceration include trauma that interrupts blood flow, 
vasculitis, Raynaud’s disease and cold injuries such as frostbite. Patients 
may also develop arterial ulcers due to acute events such as an arterial 
embolism or severe injury that disrupts blood flow (Moffatt 2001).
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PRESENTATION AND CLINICAL 
DIAGNOSIS
Classic signs to establish Arterial Ulceration;

PAIN

The patient may experience pain particularly associated with walking and 
when their legs are elevated. This is called intermittent claudication which is 
explained above. The pain will be relieved by rest and by hanging their legs 
down.

APPEARANCE OF LEG

The patient’s leg may have a shiny, hairless appearance. The leg may feel cold 
to touch and toe nails may thicken and appear opaque. The legs become 
white on elevation and a reddish/blue colour when dependent.

ULCER POSITION

Arterial ulcers can be found anywhere on the leg or the foot but are most 
commonly found on top of the foot, the front of the skin or the lateral 
malleolus.

ULCER APPEARANCE

An arterial ulcer often has a punched-out appearance and can be deep 
involving muscles or tendons. Necrosis is often present.

OEDEMA

Stasis oedema may be present if the patient is immobile.

VASCULAR ASSESSMENT

The investigation of choice, after a comprehensive patient assessment, is 
duplex scanning. This will reveal the site of the arterial stenosis causing the 
symptoms. 

PATIENT ASSESSMENT

A patient with an arterial leg ulcer should be investigated with a full patient 
history. This will enable the cause of the arterial ulcer to be identified.
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CONFIRMATION OF DIAGNOSIS
To confirm the diagnosis of arterial ulceration the patient should have 
their Ankle Brachial Pressure Index (ABPI) measured using a Doppler 
Ultrasound. The technique is the same as that described above (confirmation 
of venous ulceration).

ABPI Reading Action

≥1.0 
(but not >1.3)

Normal Apply compression

0.8 – 1.0 Mild peripheral 
disease

Compress with caution

0.5 – 0.8 Significant arterial
disease

DO NOT COMPRESS
(Refer to specialistwho may 
apply reduced compression)

<0.5 Severe arterial 
disease

DO NOT COMPRESS
(Refer urgently to vascular 
specialist)

>1.3 False positive 
results. Signifies 
atherosclerosis

Refer to diabetic/vascular
specialist for duplex scan to
identify site of atherosclerosis

Blue – Compression indicated
Red – Compression not indicated unless applied and supervised by a 
specialist.

APBI values extracted from the 2006 Royal College of Nursing Clinical Practice 
Guidelines and placed into a table to simplify the guidance.

Practitioners must ensure that they follow their local policy for compression 
and referral to specialists as the RCN guidelines state;

“Local protocols will dictate the types of patients to be referred to 
vascular surgeons, dermatologists, rheumatologists, 

diabetes specialists or other medical specialists”  
RCN, (Sept 2006)

TREATMENT
Arterial ulcers are notoriously difficult to heal and prove challenging to the 
practitioner. Arterial surgery to improve the blood supply may be necessary 
before an arterial ulcer will heal.

SURGICAL INTERVENTION & 
DRUG THERAPY
The simplest of treatments for removal of an occlusion which is causing
arterial ulcers is balloon angioplasty. The catheter is placed in the artery and 
fed to the area of the blockage. The balloon is then inflated to squeeze the 
blockage against the vessel wall and open the vessel up.

When the atherosclerosis is severe enough to interfere with daily activities, 
bypass may be recommended. Bypass surgery is performed to restore 
circulation to ischaemic extremities. Surgery involves the creation of a detour 
past the areas where the vessels are blocked.

Drug therapy - to prevent arterial occlusion patients may be prescribed aspirin, 
anti coagulants, statins and anti claudication therapy.
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MIXED AETIOLOGY ULCERS
Some patients will have both arterial and venous components to their ulcer. 
In these ulcers clinical presentation will be of little value.

It is important to define the predominant factor, so that appropriate treatment 
may be given. 

These patients may need a duplex scan to determine the predominant cause 
of their ulcer.

TREATMENT 
Treatment will depend on the individual patient and whether the predominant 
factor is arterial or venous.

If the main factor is venous, moderated graduated compression may be 
appropriate. The degree of compression should be based on the patients 
tolerance of the compression and the degree of arterial involvement. If 
compression therapy is used in these patients great caution must be exercised 
and the patient must be monitored closely.
If arterial disease predominates, a vascular surgeon opinion should be 
obtained. Exercise and periods of limb elevation can be encouraged, within 
the tolerance of the patient.

OTHER ULCERS
There are other disease processes that can be a factor in the development 
of leg ulcers. These include auto-immune disorders such as rheumatoid 
arthritis and diabetes.

Further information regarding diabetic ulcers can be found in Section 7 of this 
module (Diabetic Foot Ulcers).

This section has given guidance regarding leg ulcers concentrating on how 
they should be assessed and managed. Practitioners must ensure that 
they are acting within local and national guidelines as well as their own 
competence when managing patients with leg ulcers.

When you are ready please complete the following “test your knowledge” 
section . . . .
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TEST YOUR KNOWLEDGE
1. What is the definition of a leg ulcer?

a.  A breakdown of epidermal and dermal tissue below the knee on the   
 leg or foot due to any cause, which fails to heal.

b.  Is a wound on the leg?
c.  Is an area of localised damage to the skin, and underlying tissue   

 caused by pressure, shear, friction and/or a combination of these.

2. Choose one cause of calf muscle pump failure?

a.  Damage to deep vein thrombosis
b.  Mechanical defect due to an obstruction to venous return.
c.  Fixed ankle flare.

3. What is venous hypertension?

a.  Venous hypertension is increased pressure in the veins.
b.  Venous hypertension is pooling of fluid in the tissues.
c.  Venous hypertension is the fibrosis of tissues.

4. What does the presence of oedema cause?

a.  A slow down of gaseous exchange.
b.  A slow down of gaseous exchange, resulting in reduced tissue   

 oxygenation and inadequate toxin removal.
c.  A speed up of gaseous exchange, resulting in better tissue    

 oxygenation and adequate toxin removal.
d.  A slow down of gaseous exchange, resulting in better tissue    

 oxygenation and adequate of toxin removal.

5. Poor valve performance can be caused by which of the following? tick the 
appropriate answers.

a.  Damage from a previous deep vein thrombosis ( DVT)
b.  Pregnancy
c.  Pressure ulcers
d.  Diabetic ulcers
e.  Varicose veins
f.  Mechanical defect due to a higher obstruction to venous return.
g.  Poor nutrition.

6. There are some classical signs to look for when assessing a leg wound that 
will indicate that the patient may have a venous ulcer. Choose three from the 
following list.

a.  The leg has a woody appearance and may have a champagne bottle   
 appearance.

b.  The ulcers appears punched out and is deep.
c.  The leg has a shiny, hairless appearance.
d.  The ulcer is shallow.
e.  The ulcer is located in the gaiter area of the leg, on or near the medial   

 malleolus.
f.  The ulcer is on the foot, front of the skin or the lateral malleolus.

7. The treatment of a venous leg ulcer include which of the following?

a.  Compression
b.  Rest
c.  Exercise
d.  Elevation of the limb.
e.  Wash with soap
f.  Surgical intervention.
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8. What is atheroslerosis?

a.   Is an inadequate blood supply.
b.  Is inadequately perfused tissues.
c.  Is a focal thickening of the inner most layer of elastic and muscular   

 arteries.

9. Choose three risk factors for the development of atherosclerosis.

a.   Cigarette smoking
b.   Hypertension
c.   Calf pump failure
d.   Obesity.
e.   Venous Hypertension

10. If atherosclerosis is present in the arteries supplying the limbs it is called?

a.  Coronary heart disease.
b.  Diabetes Mellulitis
c.  Peripheral Vascular disease.

11. Intermittent claudication can be defined as one of the following?

a.  Reduced perfusion through an artery caused by atheroma, which   
 causes hypoxia in the muscle distal to the site of atheroma and   
 a cramping pain caused.

b.  Increased perfusion through an artery can cause hypoxia.
c.  As interruption of the blood supply.

12. There are some classical signs to look for when assessing a leg wound that
will indicate that the patient may have an arterial ulcer. Choose three from the 
following list.

a.   The leg has a woody appearance and may have a champagne bottle   
 appearance.

b.  The ulcers appears punched out and is deep.
c.  The leg has a shiny, hairless appearance.
d.  The ulcer is shallow.
e.  The ulcer is located in the gaiter area of the leg, on or near the medial   

 malleolus.
f.  The ulcer is on the foot, front of the skin or the lateral malleolus.

13. What are the treatments for an arterial ulcer? Choose three answers.

a.  Exercise.
b.  Angioplasty.
c.  Compression.
d.  Drug Therapy.
e.  Bypass surgery.
f.  Nutrition.
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SECTION 7: DIABETIC FOOT ULCERS
The total number of people with diabetes is expected to rise from 171 million 
in 2000 (2.8% prevalence), to 366 million (4.4% prevalence) by 2030 (Wild et al 
2004).

15% of all diabetic patients develop foot ulceration at some stage and more 
than 1 in 10 foot ulcers result in an amputation. Statistics suggest a limb is 
lost every 30 seconds somewhere in the world (International Diabetes 
Federation 2005). In the UK every year 5000 people with diabetes have an 
amputation. It is thought that world wide about half of all foot ulcers and 
amputations in people with diabetes could be prevented (National Diabetes 
Support Team 2006). Amputation risk can be decreased by between 
49-85% via implementation of appropriate care strategies which includes a 
multidisciplinary approach and patient education (IDF 2005).

DIABETES MELLITUS
Diabetes mellitus occurs when there is inadequate uptake of glucose by the 
cells of the body resulting in raised blood glucose levels (Pocock and 
Richards 2004). Insulin, the hormone produced in the pancreas, regulates the 
storage and release of energy from food.

Diabetes can occur from the failure of the pancreas to produce enough insulin 
or from the development of insulin resistance resulting in high blood glucose 
levels (hyperglycaemia). Diabetes is a progressive disease.

There are two main types of Diabetes: Type 1 and Type 2 diabetes.

Type 1 diabetes primarily affects the younger population and is thought to 
be genetically predisposed (Davey 2004). Type 1 diabetic people, the 
pancreas does not produce enough insulin. This is auto immune disease 
where the insulin producing cells are destroyed by the body’s own immune 
system. Without the insulin, the storage and release of the energy from 
food can not be regulated and high levels of glucose will remain in the 
bloodstream.

TYPE 2
Type 2 diabetes usually occurs later in life, it is most common in people over 
the age of 40. The insulin producing cells (β cells) are not able to produce 
enough insulin, or there is a degree of insulin resistance where the cells 
in the body can not respond to the insulin that is produced by the β cells. 
The storage and release of energy from food is not regulated and 
hyperglycaemia occurs. 

Risk Factors for developing Diabetes Mellulitus (Type 2)

• Increasing Age
• Genetic predisposition
• Ethnicity
• Obesity
• Gestational diabetes
• Impaired glucose levels
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MANAGEMENT OF DIABETES
The management of diabetics should aim to minimise symptoms and reduce 
the likelihood of complications occurring in a way that will allow the person 
living with diabetes to experience the best quality of life (Davey 2004).

The National Institute for Health and Clinical Excellence (2004) advise that all 
adults with diabetes should receive an initial review at diagnosis and then 
subsequent annual reviews. The assessment of patient education, arterial risk 
factors and the development of complications are advised. 

Evidence supports regular foot screening for all patients with diabetes to 
identify those at risk of foot ulceration and amputation (Singh 2005).

Risk Factors for Diabetic Foot problems.

Peripheral Neuropathy – Sensory loss is recognised as a major cause of 
diabetic ulceration.

Peripheral arterial disease/ischaemia – Poor blood supply to the foot.

Poor glycaemic control- High blood glucose levels can increase the risk of 
complications arising. High glucose levels increase the risk of vascular disease 
(UKPDS 1998) and neuropathy and infection (Flanga 2005).

Foot deformities- is recognised as a risk factor for diabetic foot ulceration over 
deformities such as hammer, claw toes and bony prominences which are 
subjected to pressure and trauma particularly sensory loss.

For classification purposes, the diabetic foot can be divided into two entities, 
the neuropathic foot and the neuroischaemic foot.

NEUROPATHY
Neuropathy is the impairment of nerve function. Overall, 20-40% of people 
with diabetes have neuropathy (NICE 2004). The incidence of neuropathy 
appears to be related to the duration of diabetes and the degree of glycaemic 
control. There are three types of neuropathy (motor, autonomic and sensory) 
which can occur in isolation or together.

Motor Neuropathy – impairment of the nerves controlling muscles causes 
muscular atrophy in the foot. This causes two problems;

1.  Muscle atrophy in the toes, which causes claw toes. The tips of the toes 
can then rub against the toes leading to ulceration.

2.  Foot deformities (e.g. cocked up toes or hammer toes) develop and the 
person’s gait changes. This can then cause repetitive stresses on certain 
areas of the foot (often the metatarsal head). Callus formation is the first 
indicator for repetitive stress, this will progress to ulceration if preventative 
measures are not taken.

Autonomic Neuropathy – Diabetic patients with autonomic neuropathy will 
experience a lack of sweating in the feet, which can extend up to the knees 
and can be patchy in distribution. The lack of sweating causes dry skin with 
fissuring. Autonomic neuropathy also causes distended veins.

Sensory Neuropathy – The loss of sensation associated with sensory 
neuropathy puts the patient at risk from mechanical, chemical and thermal 
trauma. Sensory neuropathy can be detected using monofilaments or 
biothesiometry.
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NEUROISCHAEMIA
Ischaemia results from atherosclerosis of the arteries in the leg. Claudication is 
often absent due to coexisting neuropathy.

The most important assessment technique to detect ischaemia is the 
palpation of foot pulses.

Dorsalis Pedis Pulse – lateral to the extensor hallucis longus tendon on the 
dorsum of the foot.

Posterior Tibial Pulse – above and behind the medial malleolus.

If either of the above pulses can be palpated then it is highly unlikely that there 
is ischaemia.

Figure 4.35 Foot showing the dorsalis pedis and posterior tibial pulses.

 
The ischaemic foot may display several classic signs:

It may have thin shiny skin that lacks hair. 

There may be atrophy of the subcutaneous tissue. If the skin appears dusky 
red or cyanotic blue this may be due to impaired perfusion, causing stagnation 
of blood in the dilated aterioles. 

In acute ischaemia the foot is often cold and pale or mottled.

An Arterial Brachial Pressure Index (ABPI) of <1 plus absence of pulses 
confirms ischaemia (normal subjects ABPI >1).

Dorsalis Pedis Pulse

Posterior Tibial Pulse
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MANAGEMENT
As stated above it is thought that world wide about half of all foot ulcers 
and amputations in people with diabetes could be prevented (National 
Diabetes Support Team 2006). Therefore it is important that clinicians follow 
guidelines that aim to prevent and manage diabetic foot complications. 

The management of the diabetic foot requires input from all members of the 
multi disciplinary team. It is important for each member of the team to work 
within a framework for classification and management. Various systems have 
been developed over time.

Wagner (1981) devised a scale for assessing diabetic ulcers, grading the 
diabetic foot between Grade 0 and Grade 6;

 Grade 0 At risk.
 Grade 1 Superficial ulcer, not clinically infected.
 Grade 2 Deeper ulcer, often infected.
 Grade 3 Deeper ulcer, abscess formation, osteomyelitis.
 Grade 4 Localised gangrene (toe, forefoot or heal).
 Grade 5 Gangrene of whole foot

In 2000 Edmonds and Foster also described six stages of the diabetic foot to 
provide a framework for managing diabetic foot wounds;

Stage Clinical Condition

1 Normal

2 High risk

3 Ulcerated

4 Cellulitic

5 Necrotic

6 Major Amputation

Figure 4.36 Table showing The six stages of the diabetic foot Edmonds & Foster (2000).

This system provides a comprehensive management guide and will be 
described in detail.
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STAGE 1 – THE NORMAL FOOT
The diagnosis of the ‘Stage 1 Foot’ is made by determining that the foot does 
not have any of the following risk factors;

 Neuropathy  Callus
 Ischaemia  Swelling (Oedema)
 Deformity

MANAGEMENT
The aim of management is to keep the foot at stage 1 through mechanical, 
metabolic and educational control.

MECHANICAL CONTROL
CORRECT FOOTWEAR
Shoes that are the wrong size or style can cause deformity and callus, this can 
lead to permanent damage to the feet.

MINOR FOOT PROBLEMS
Patients at stage 1 will be prone to common foot problems and will require 
foot care. These patients should be screened on an annual basis for the 
presence of neuropathy, ischaemia, deformity, plantar callus and oedema.

METABOLIC CONTROL
The major risk factors for all complications of diabetes (including diabetic 
foot complications) are hyperglycaemia, hypertension, hyperlipidaemia 
and smoking. These factors predispose the patient to neuropathy and 
ischaemia. It is therefore important that these risk factors are controlled to 
prevent the onset of complications.

EDUCATIONAL CONTROL
Both mechanical and metabolic control will require co-operation from 
the patient. The practitioner will be required to educate the individual 
about how to manage their diabetes and behaviour to prevent future 
complications.

PREVENTION OF FOOT PROBLEMS

• Feet should be washed daily and dried carefully.
• They should be inspected for any red or swelling and cracked or broken 

skin.
• Toe nails should be cut straight across.
• Socks should be changed daily and not wrinkle.
• Shoes should be well fitting and checked before wearing for foreign 

bodies.
• New shoes should be properly fitted and feet should be checked for signs 

of rubbing.
• Patients should not wear sandals or go barefoot.
• Patients with poor vision will need to enlist help to carry out the above.
• Smoking cessation should be encouraged (Dealy 2005).
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STAGE 2 – THE HIGH RISK FOOT
The diabetic foot enters stage 2 when it has developed one or more of the risk 
factors for ulceration of the foot (neuropathy, ischaemia, deformity, callus and 
swelling).

The foot must also be assessed to determine whether it is neuropathic or 
neuroischaemic.

At this stage the patient’s skin remains intact.

MANAGEMENT
Management of the stage 2 foot is achieved using mechanical, vascular, 
metabolic and educational control.

MECHANICAL CONTROL
Deformity, callus, dry skin and fissures must all be treated. The management 
of common foot problems must also continue to be managed.

VASCULAR CONTROL
Patients with absent foot pulses should have their ABPI checked (see leg 
ulcers) to confirm ischaemia. The ABPI should be recorded to allow any 
deterioration to be monitored.

All diabetic patients with evidence of peripheral vascular disease (PVD) may 
benefit from antiplatelet agents (Aspirin or Clopidogrel). If claudication alone is 
present then the patient will benefit from exercise.

Patients with severe ischaemia should be referred for a vascular opinion.

METABOLIC CONTROL
Control of the four major risk factors (hyperglycaemia, hypertension, 
hyperlipidaemia and smoking) can still help to slow further deterioration of the 
diabetic foot.

EDUCATIONAL CONTROL
The patient will continue to require education to enable them to understand 
how to detect complications at this stage. If they have developed sensory 
neuropathy they will have to learn about how to compensate for the lack of 
protective pain. They have to develop a routine for systematically checking 
their feet.
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STAGE 3 – THE ULCERATED FOOT

Figure 4.37 Photograph showing a stage 3 ulcerated foot.

A foot reaches stage 3 when the skin has broken down and ulceration is 
present. Any break in the skin is a route that bacteria can enter. Diabetic ulcers 
can rapidly deteriorate.

Each ulcer should be assessed and managed individually but it is important to 
differentiate between ulcers in a neuropathic foot compared with those in the 
neuroischaemic foot.

NEUROPATHIC ULCER
Commonest site – apex of the toe (when associated with claw toe, callus 
develops on plantar pressure site and then breaks down).

Usually painless.
Surrounded by callus.

NEUROISCHAEMIC ULCER
Usually occurs on the margin of the foot.
Develop from areas of erythema, which blister, and then breakdown.
Often there is a halo of erythema around the ulcer.

It is also important to differentiate between other special categories of ulcers 
as this will affect management;

• Pressure Ulcers
• Puncture Wounds
• Traumatic Wounds
• Malignant Ulcers

MANAGEMENT
The aim is to heal the ulcer within six weeks while the ulcer remains acute. 
Management should be organised though mechanical, metabolic, 
microbiological, educational, vascular and wound control.

MECHANICAL CONTROL
The aim is to manage ulcers through rest and avoidance of pressure. However, 
total immobility is not usually practical and various casting techniques have 
been developed to reduce pressure.
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METABOLIC CONTROL
Good control of the four risk factors should continue. This will help to improve 
healing and reduce the likelihood of infection.

If patients develop cardiac failure or renal impairment, treatment should be 
given to improve tissue perfusion and reduce lower limb oedema.

MICROBIOLOGICAL CONTROL
Diabetic patients are immunocompromised and in the presence of neuropathy 
and ischaemia, the inflammatory response is impaired. 

The risk of a diabetic ulcer becoming infected is therefore high. There are 
no uniform guidelines on the use of antibiotics as prophylaxis in the uninfected 
ulcer. Edmonds and Foster (2000), make recommendations for the use of 
prophylactic antibiotics in their book ‘Managing the Diabetic Foot’.

EDUCATIONAL CONTROL
Patients should continue to be educated regarding foot care, neuropathy, 
ischaemia and control of their diabetes. In addition to this, patients need to be 
educated about ulcers and their management (including the importance of 
rest) so that they give their wound the best chance of healing. 

If patients wish to dress their own ulcers they will need to learn wound care 
techniques.

VASCULAR CONTROL
If a diabetic ulcer is not healing within six weeks this may be as a result of 
ischaemia. If foot pulses are not easily palpable or the ABPI indicates 
ischaemia, then this ischaemia should be quantified and vascular intervention 
should be considered.
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WOUND CONTROL
Wound debridement and appropriate dressing selection is the basis of wound 
control in both the neuropathic and neuroischaemic ulcers.

Neuropathic Ulcer – These ulcers need regular debridement of callus. There 
are a number of reasons for this, debridement allows; 

• The reduction of plantar pressures.
• The dimensions of the wound bed to be revealed.
• The drainage of exudate and removal of devitalised tissue and therefore 

the reduction of infection risk.
• Deep swabs to be taken.

Debridement also restores a chronic wound to an acute wound as it exposes 
the wound bed and encourages healing.

Neuroischaemic Ulcer – These ulcers are less likely to have accompanying 
callus but they sometimes develop a thin, glassy halo of tissue which should 
be debrided. 

Note – Sharp debridement is an activity that carries high clinical risk and 
should therefore only be carried out by appropriately trained practitioners. 
Practitioners should ensure that they have the necessary educational 
requirements and are acting within the Tissue Viability Nurses Association 
(TVNA) guidelines for conservative sharp debridement (Anderson et al. 2005).

DRESSING SELECTION
‘There is no hard evidence from large studies that any 

dressing is better or worse than any other’ 
Edmonds & Foster (2000)

However due to the nature of diabetic wounds, dressings need to be easy and 
quick to lift, the dressing must not constrict the patient when walking and 
must not disintegrate. Dressings used on a diabetic foot ulcer must also 
provide good exudate control.

All dressings should be lifted daily in order to detect complications, this is 
particularly important in patients who lack protective pain sensation.
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STAGE 4 – THE CELLULITIC FOOT

Figure 4.38 Photograph illustrating a Stage 4 cellulitic foot

The diabetic foot reaches stage 4 when it becomes infected.

The classic signs of infection may be absent or reduced due to neuropathy 
and/or ischaemia. Infection can spread quickly to the leg, therefore rapid 
treatment is essential.

Infection in the diabetic foot is often worse than it appears, due to the absence 
of the normal signs of infection. Also due to the fact that diabetic patients are 
immunocompromised (50% of patients with severe systemic infection will be 
apyrexial).

The signs that an ulcer has become infected include;
The base of the ulcer changes from healthy pink granulations to yellowish or 
grey tissue.
Purulent discharge.
Unpleasant smell.
Sinuses develop in an ulcer.
Edges may become undetermined.
Bone or tendon becomes exposed (Edmonds & Foster 2000).

An infected ulcer may also be associated with mild (<3cm) or severe (>3cm) 
cellulitis.

All of these presentations of an infected diabetic foot can be complicated with 
osteomyelitis.

MANAGEMENT
Infection in the diabetic foot requires immediate multi disciplinary assessment 
and management to prevent extensive tissue loss.

MICROBIOLOGICAL CONTROL
Deep swabs of the ulcer should be taken and broad spectrum antibiotics 
commenced immediately.

When a positive culture result is obtained, antibiotic therapy can be changed 
to focus on the known sensitivities.

The antibiotic regimen will depend upon the type of ulcer (neuropathic/
neuroischaemic), the degree of cellulitis and the presence or absence of 
osteomyelitis.
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WOUND CONTROL
Debridement should be carried out to reveal the true extent of the wound in 
both neuropathic and neuroischaemic ulcers.

Severe infections in both neuropathic and neuroischaemic foot may require 
surgical debridement.

VASCULAR CONTROL
Intervention to re-perfuse the neuroischaemic foot may be required after 
surgical debridement, to control infection and promote wound healing. This 
may be achieved via angioplasty or bypass surgery.

MECHANICAL CONTROL
All patients with cellulitis should not weight bear and heals should be 
protected to prevent pressure ulcers.

METABOLIC CONTROL
Good control of the four risk factors should continue. This will help to improve 
healing.

EDUCATIONAL CONTROL
Patients need to learn the signs and symptoms of spreading infection. They 
also need to be instructed to remain on bed rest and to protect their heels.
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STAGE 5 – THE NECROTIC FOOT
When a diabetic foot develops necrosis (gangrene) it is classified as a stage 5 
foot. Often the bluish-black tinge on the surface of the skin is the ‘tip of the 
iceberg’ of massive necrosis which occurs in subcutaneous tissues and fascial 
planes, referred to as necrotising fascitis (Edmonds & Foster 2000).

Necrosis in the diabetic can be either wet or dry.

WET NECROSIS
Develops in the diabetic foot when there is uncontrolled infection which 
causes septic vasculitis. This is the most frequent form of necrosis in the 
diabetic foot.

In early necrosis the tissues that are deprived of oxygen develop a bluish 
tinge. This is a clinical emergency.

If the necrosis is due to infection, urgent intravenous antibiotics may save the 
affected tissue. Without treatment the area will become black.

Figure 4.39 Photograph showing a wet necrotic wound
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DRY NECROSIS
Can be acute or chronic.

Develops due to ischaemia secondary to poor tissue perfusion. Poor tissue 
perfusion is due to atherosclerotic narrowing of arteries in the leg but is also 
often combined with thrombus and emboli. 

Figure 4.40 Photograph showing a dry necrotic

The neuropathic foot usually develops wet necrosis, whereas the 
neuroischaemic foot develops both wet and dry necrosis.

MANAGEMENT

Full thickness necrosis is always a clinical emergency and needs immediate 
investigation and multi disciplinary management.

WOUND CONTROL
Dry necrosis in the neuroischaemic foot that is limited to one or two toes can 
sometime be managed conservatively and auto-amputation may occur.

In wet necrosis surgical debridement is nearly always necessary.

VASCULAR CONTROL
Vascular control is vital in the neuroischaemic foot stage, however, the 
neuropathic foot stage, which has palpable pedal pulses, will not require 
vascular intervention.

All neuroischaemic feet will require investigations to confirm ischaemia, 
including Doppler and angiography. This will reveal the extent of any stenosis 
or occlusions in the arteries of the leg.

Angioplasty may be effective at restoring perfusion and achieve healing in 
smaller lesions.

Where there is full thickness necrosis arterial bypass may be necessary to 
optimise perfusion and the chance of saving tissue. It may take several weeks 
to see significant clinical improvement of the wound(s). Also, unilateral 
oedema may develop post surgery which can impede healing.
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MICROBIOLOGICAL CONTROL
Patients with wet necrosis due to severe infection need immediate treatment 
with broad spectrum intravenous antibiotics, even if they are apyrexial.

Deep swabs and tissue specimens should be sent for microbiology and, 
when the results are obtained, the antibiotic regimen can be tailored to the 
sensitivities.

Patients with wet necrosis should be prescribed antibiotics if discharge 
develops or the wound swab is positive.

MECHANICAL CONTROL
All patients should remain on bedrest and heel protection and pressure area 
care should be maintained. If surgery is required, bed rest should continue 
after surgery until the ulcer is healed.

METABOLIC CONTROL
Good management of diabetes will ensure that the patient has the best chance 
of healing. Sliding scale insulin may be necessary. Patients may also have 
cardiac and renal impairment which will require management.

EDUCATIONAL CONTROL
Patients must be informed as investigations are carried out and management 
plans are made so they can fully understand the consequences.

Patients will need to understand the importance of bed rest, heal protection 
and pressure area care. 
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STAGE 6 – MAjOR AMPUTATION
Unfortunately some Stage 5 feet will not improve, despite interventions taken 
to treat severe infection or re-perfuse the limb. Amputation may then become 
necessary.

Patients who undergo amputation will require a long period of rehabilitation, 
therefore the decision to amputate a limb should not be taken lightly.

Neuropathic stumps are prone to ulceration and the remaining foot will be at 
increased risk of amputation and should be managed appropriately.

The Diabetes National Service Framework, (DoH 2004) was published and it 
recommended that the NHS should develop, implement and monitor agreed 
protocols and systems of care to ensure that all people who develop long 
term complications of diabetes receive timely, appropriate and effective 
investigation and treatment to reduce the risk of disability (National Diabetes 
Support Team 2006).
 
The National Institute for Clinical Excellence (NICE) guidelines for Type 2 
Diabetes (Prevention and Management of Foot Problems) reiterate the need 
for a partnership approach between patients and professionals. 

This document outlines a general management approach that should be 
adopted for the care of patients with diabetes in relation to foot care. It 
recommends that recall and annual review should be arranged as part of 
ongoing care. It goes on to outline what should be included in an annual foot 
review and foot examinations.

It outlines three risk categories that can be used to classify and manage the 
diabetic foot (rather than the six described by Edmonds and Foster);

At low current risk
The patient has normal foot sensation and palpable pulses.

At increased risk
The patient has developed neuropathy or any other risk factor.

At high risk
The patient has developed neuropathy or absent foot pulses plus deformity or 
skin changes or the patient has had a previous ulcer.

ULCERATED FOOT/FOOT CARE 
EMERGENCIES
Foot care emergencies are defined as – new ulceration, swelling or 
discolouration (NICE 2004).

Diabetic ulcers are not an inevitable outcome for the patient with diabetes as 
around 50% of all diabetic ulcers and amputations can be avoided through 
appropriate foot care.

All clinicians involved in managing patients with diabetes have a responsibility 
to provide education and training surrounding foot health. Patients/carers 
should also be instructed on the importance of maintaining their foot health. 
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TEST YOUR KNOWLEDGE
1. Diabetes occurs when there is?

a.  An inadequate uptake of glucose by the cells of the body resulting in   
  raised blood glucose levels.
b.  Failure of liver to produce insulin.
c.  A regulation of insulin.

2. What are the risk factors for developing Diabetes Mellulitis (Type 2)?
Choose three.

a.  Increasing age.
b.  Higher nutritional intake.
c.  Obesity
d.  Hypertension
e.  Impaired glucose levels.

3. What is neuropathy?

a. When the patient has blood supply.
b.  Is impairment of nerve function.
c.  Is the inability to palpate pulses in the foot.

4. What problems can autonomic neuropathy cause in the diabetic patient?

a.  Impairment of the nerves controlling muscles associated with 
  autonomic neuropathy causes, muscle atrophy in the toes and foot   
  deformities.
b.  The loss of sensation associated with autonomic neuropathy puts the 
  patient at risk from mechanical, chemical and thermal trauma.
c.  Patients with autonomic neuropathy will experience lack of sweating   
  in the feet which can extend up to the knees. The lack of sweating   
  causes dry skin with fissuring.

5. What does neuroischaemia results from?

a.  Impairment of the nerves.
b.  Artherosclerosis of the arteries in the leg.
c.  Loss of sensation.

6. What is the commonest site for a neuroischaemic diabetic ulcer?

a.  The commonest site for a neuroischaemic diabetic ulcer is in the gaiter  
  area.
b.  The commonest site for a neuroischaemic diabetic ulcer is in the 
  margin of the foot.
c.  The commonest site for a neuroischaemic diabetic ulcer is in the apex  
  of the toe.

7. What are the classic signs of an ischaemic foot? (Choose two from the 
following list.)

a.  The ischaemic foot may have thin shiny skin.
b.  The ischaemic foot may have foot deformities such as ‘hammer toes’.
c.  The ischaemic foot may have dry skin with fissuring.
d.  The ischaemic foot may lack hair.
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8. What problems can sensory neuropathy cause in the diabetic?

a.  Impairment of the nerves controlling muscles associated with sensory 
  neuropathy causes muscle atrophy in the toes and foot deformities.
b.  The loss of sensation associated with sensory neuropathy puts the   
  patient at risk from mechanical, chemical and thermal trauma.
c.  Patients with sensory neuropathy will experience lack of sweating in   
  the feet which can extend up to the knees. The lack of 
  sweating causes dry skin with fissuring.

9. What problems can motor neuropathy cause in the diabetic foot?

a.  Impairment of the nerves controlling muscles associated with motor 
  neuropathy causes muscle atrophy in the toes and foot deformities.
b.  The loss of sensation associated with motor neuropathy puts the 
  patient at risk from mechanical, chemical and thermal trauma.
c.  Patients with motor neuropathy will experience lack of sweating in the  
  feet which can extend up to the knees. The lack of sweating causes   
  dry skin with fissuring.

10. What is the commonest site for a neuropathic diabetic ulcer?

a.  The commonest site for a neuropathic ulcer is the gaiter area.
b.  The commonest site for a neuropathic ulcer is the margin of the toe.
c.  The commonest site for a neuropathic diabetic ulcer is the apex of the  
  toe.

11. According to the Edmonds and Foster framework for managing diabetic 
feet, when does a diabetic foot reach stage 3?

a. The diabetic foot enters a stage 3 when it becomes infected.
b.  The diabetic foot enters stage 3 when it has broken down and 
  ulceration is present.
c.  The diabetic foot enters stage 3 when it has developed one or more of  
  the risk factors for ulceration.

12. According to the Edmond and Foster framework for managing diabetic 
feet, at what stage is a diabetic foot when it develops necrosis (gangrene)?

a.  Stage 1
b.  Stage 2
c.  Stage 3 
d.  Stage 4
e.  Stage 5 
f.  Stage 6

13. Which type of necrosis occurs in neuropathic ulcer?

a.  Wet necrosis
b.  Wet necrosis and dry necrosis
c.  Dry necrosis.

14. Which type of necrosis occurs in a neuroischaemic ulcer?

a.  Wet necrosis
b.  Wet necrosis and dry necrosis.
c.  Dry necrosis.

15. Explain the differences and management between wet and dry necrosis.
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This module has outlined the importance of using a system to classify the 
diabetic foot to ensure that complications are prevented and, where it is 
not possible, to prevent complications, they are managed in the most 
appropriate manner. 

Many diabetic patients are seen frequently by nurses and they can therefore 
play a key role in the multi disciplinary team that will be managing their 
diabetic foot problems. 

It is essential that all nurses who have frequent contact with diabetic 
patients understand how to classify and manage the diabetic foot so that 
appropriate care, education and referrals take place in a timely manner.
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SECTION 8: EXUDATE
In 1962 Winter identified moist wound healing. It has been recognised that the 
correct level of moisture in a wound can significantly improve the healing times 
of a wound.  A wound that has very little moisture may result in the wound 
bed drying out and adhering to dressings and surrounding tissues while a 
wound that has too much moisture will macerate surrounding tissue and cause 
further breakdown of skin.

Wound exudate is often misconceived as ‘BAD’, in fact exudate is known to 
assist healing by:-

• Preventing the wound drying out
• Aiding the migration of tissue repairing cells
• Provide essential nutrients for cell metabolism
• Enable the diffusion of immune and growth factors
• Assisting separation of dead or damaged tissue (autolysis) 
(World Union of Wound Healing Societies 2007).

Exudate is derived from fluid that has leaked out of blood vessels and closely 
resembles blood plasma. Fluid leaks from capillaries into body tissues at a 
rate that is determined by the leakiness (permeability) of the capillaries and the 
pressures (hydrostatic and osmotic) across the capillary walls.

Exudate occurs in any wound as a result of vasodilatation during the early 
inflammatory stage of healing under the influence of inflammatory mediators 
such as histamine and bradykinin. It presents as serous fluid in the wound 
bed and is part of normal wound healing in acute wounds. However, when the 
wound becomes ‘chronic’ and non-healing and remains in the inflammatory 
phase of healing, exudate changes from assisting healing and generates
clinical challenges. In the chronic wound, exudate contains enzymes and other 
components not seen in acute wounds. This type of exudate has justifiably 
been termed ‘a wounding agent in its own right’ because it has the capacity to 
degrade growth factors and peri-wound skin and predispose to inflammation.

Wounds healing by primary intention may leak a small amount of exudate.  

The amount of exudate produced will reduce as the wound progresses 
through the healing phases and usually without complication. (See chapter on 
phases of wound healing).

However, the suture line of wounds healing by primary intention may break 
down (dehisce) so healing will have to occur by secondary intention (from 
the bottom up). Healing by secondary intention is also the usual mode of 
healing for most chronic wounds such as leg ulcers and pressure ulcers. 
Wounds healing by secondary intention will usually leak exudate from the 
surface of the wound. The amount of exudate produced will depend on the 
size of the wound.
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COMPOSITION OF EXUDATE
 
Exudate is the product of the inflammation process, which contains water, 
electrolytes, nutrients, inflammatory mediators, white cells, protein-digesting 
enzymes (e.g. matrix metalloproteinases – MMPs), growth factors and waste 
products all suspended in serum.

Component Function

Fibrin Clotting

Platelets Clotting

Polymorphonuclearcytes 
(PMNs)

Immune defence, production of 
growth factors.

Lymphocytes Immune defence

Macrophages Immune defence, production of 
growth factors

Micro-organisms Exogenous factor

Plasma proteins, albumin, 
globulin, fibrinogen

Maintain osmotic pressure, 
immunity, transport of 
macromolecules

Lactic acid Product of cellular metabolism and indicates 
biochemical hypoxia [5]

Glucose Cellular energy source

Inorganic salts Buffering, pH hydrogen ion concentration in 
a solution

Growth factors Proteins controlling factor-specific healing 
activities

Wound debris/dead cells No function

Proteolytic enzymes Enzymes that degrade protein, including 
serine, cysteine, aspartic proteases and 
matrix metalloproteinases (MMPs) 

Tissue inhibitors of 
metalloproteinases 
(TIMPS)

Controlled inhibition of metalloproteinases

Figure 4.41 Table showing some constituents of exudate and their functions (White & Cutting 

2006).

APPEARANCE OF EXDUATE
In acute wounds modest amounts of thin, pale yellow or straw-coloured 
exudate in a healing wound is considered normal. In chronic wounds, the 
colour, consistency and amount of exudate may change as a result of various 
physiological processes (Cutting 2004).

Appearance of Wound Exudate

•  Serous: clear, amber, thin and watery 
•  Fibrinous: cloudy and thin, with strands of fibrin 
•  Serosanguineous: clear, pink, thin and watery 
•  Sanguineous: reddish, thin and watery 
•  Seropurulent: yellow or tan, cloudy and thick 
•  Purulent: opaque, milky; sometimes green 
•  Hemopurulent: reddish, milky and viscous 
•  Hemorrhagic: red, thick

In normal wound healing, exudate volume will decrease as healing occurs.
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REASONS FOR EXCESSIVE EXUDATE 
PRODUCTION

VENOUS HYPERTENSION
Venous hypertension is possibly the most common cause of high levels of 
exudate in the lower leg (Vuolo 2004).

In leg ulcers, hydrostatic pressure in the venous system causes the veins to 
distend. This widens the cell junctions and permits the passage of fluid into 
the wound surface (Majno and joris 1996). Compression therapy will assist 
with reversing the pathology that creates the problem.

BIOBURDEN OF WOUND
Most chronic wounds are colonised by bacteria and this can cause an 
increase in exudate levels which left may lead to wound infection. The higher 
the bioburden the higher the amount of exudate in the wound. A reduction 
in the bacterial level of the wound will reduce the level of exudate in the 
wound.   

Figure 4.42 Infected wound

CHRONIC HEART FAILURE
Chronic heart failure can lead to very oedematous legs that leak vast amounts 
of exudate through the skin. This can cause problems for the patient through 
maceration and skin breakdown. This can be treated with diuretic therapy to 
treat the heart failure. Bandaging and leg elevation may also be considered 
with caution to ensure that the cardiac system is not overloaded as the sudden 
flood of fluid can cause cardiogenic shock (Adderley 2008).
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LYMPHATIC OBSTRUCTION
If the lymphatic drainage system is unable to carry out its function of draining 
protein rich interstitial fluid due to obstructions caused by disease, surgical 
procedures or obesity, then this can lead to the surrounding area becoming 
very oedematous and leaking large amounts of exudate. Treatment is the 
reduction of oedema through compression therapy, leg elevation exercise and 
wound care (Hampton & Collins 2003).l;

ELECTROLYTE IMBALANCE
Other reasons for fluid loss include diseases that disrupt homeostasis such as 
low protein levels which can cause fluid imbalance (Majno and Joris 1996).

Serum albumin maintains a pressure within the venous system that balances 
the fluid between the extracellular and venous system. Reduced levels of 
serum albumin fluid may escape into tissues to cause oedema and leakage 
from legs. 

IMPLICATIONS
Excessive exudate can bring misery to patient’s lives. Uncontrolled, leaking 
exudate can lead to the soiling of clothing,bedding and malodour which is 
distressing, socially embarrassing and inconvenient. Heavy exudate may 
contribute to malnutrition since any accompanying malodour may reduce 
appetite. It may also result in the patient becoming generally unwell from 
electrolyte imbalance.

It will also have an impact on clinicians as it may cause the wound to break 
down further due to excessive maceration. It will also result in an increase in 
nursing time and increases costs as frequents visits to renew dressings will be 
required.
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ASSESSMENT OF EXUDATE

Figure 4.44 Integration of exudate assessment (World Union of Wound Healing Societies 2007)

Assessment is the first stage in the management of highly exuding wounds. 
The assessment process should include a description of the nature and 
amount of the exudate, as well as identification of the cause. 

Wounds have traditionally been classified as lightly, moderately or heavily 
exuding and it is often assumed that nurses can differentiate between these. 
However, little evidence has been published in support of this commonly held 
belief (Thomas 1997).

ASSESS THE EXUDATE:
Note the colour, consistency and odour of the exudate on the dressing and in 
the wound.

Infection, necrotic tissue or a particular contributory factor may explain the 
findings? 

Assess the wound base/edge and periwound skin:

Establish aetiology, stage of healing, size and depth, and condition of the 
wound base and edge.

How far from the wound edge does any maceration/excoriation extend?
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REASONS FOR EXCESSIVE EXUDATE 
PRODUCTION

VENOUS HYPERTENSION
In leg ulcers, hydrostatic pressure in the venous system causes the veins to 
distend. This widens the cell junctions and permits the passage of fluid into 
the wound surface (Majno and joris 1996). Compression therapy will assist 
with reversing the pathology that creates the problem. 

BIOBURDEN OF WOUND
Most chronic wounds are colonised by bacteria and this can cause an 
increase in exudate levels which left may lead to wound infection. The higher 
the bioburden the higher the amount of exudate in the wound. A reduction 
in the bacterial level of the wound will reduce the level of exudate in the 
wound. 

CHRONIC HEART FAILURE
Chronic heart failure can lead to very oedematous legs that leak vast amounts 
of exudate through the skin. This can cause problems for the patient through 
maceration and skin breakdown. This can be treated with diuretic therapy to 
treat the heart failure. Bandaging and leg elevation may also be considered 
with caution to ensure that the cardiac system is not overloaded as the 
sudden flood of fluid can cause cardiogenic shock (Adderley 2008).

LYMPHATIC OBSTRUCTION
If the lymphatic drainage system is unable to carry out its function of draining 
protein rich interstitial fluid due to obstructions caused by disease, surgical 
procedures or obesity, then this can lead to the surrounding area becoming 
very oedematous and leaking large amounts of exudate. Treatment is the 
reduction of oedema through compression therapy, leg elevation exercise and 
wound care (Hampton & Collins 2003).

ELECTROLYTE IMBALANCE
Other reasons for fluid loss include diseases that disrupt homeostasis such as 
low protein levels which can cause fluid imbalance (Majno and Joris 1996).

Serum albumin maintains a pressure within the venous system that balances 
the fluid between the extracellular and venous system. Reduced levels of 
serum albumin fluid may escape into tissues to cause oedema and leakage 
from legs. 



www.activheal.com

103

COMPLICATIONS OF EXUDATE 
PRODUCTION: MACERATION
Maceration (from the Latin maceratio to make wet/soften) is defined as the 
softening and breaking down of skin resulting from prolonged exposure to 
moisture (Anderson 1998).

Excessive wound exudate or other bodily fluids, such as urine or sweat, can 
cause skin maceration around a wound, which may delay healing and lead 
to other complications (Cutting and White 2002). Maceration occurs when 
fluid is present on the skin for a long period. This may be due to a dressing 
that is not absorbent enough to contain fluid from the wound or in a dressing 
that does not 'lock' the fluid away. The tissues have the appearance of white 
or pink softened ‘soggy’ skin.

Figure 4.46 Macerated skin

An exuding wound coupled with a wet dressing may increase the fluid loss 
onto the surrounding skin. Therefore the correct moisture balance - neither 
too moist nor too dry - at the wound-dressing interface must be achieved 
(Bishop et al, 2003).

Skin should be kept clean and dry to prevent maceration. Damp skin breaks 
down more easily under axial pressure and sheer forces (Cochrane 1990).
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ALLERGIC REACTIONS
It is also possible for a patient to become sensitive to their own exudates 
(Hampton and Collins 2003). Patients whose wounds are heavily exuding can 
develop redness around the wound even under neutral foam dressings. This is 
sometimes mistaken as a skin reaction caused by the dressing rather than a 
reaction to the exudate. 

There is a distinctive difference between redness from contact dermatitis and 
clinical infection. Exudate can, however, cause problems, especially in chronic 
wounds such as leg ulcers. Because it contains protease enzymes it can, 
on exposure to the skin around a wound, provoke excoriation and a 
'contact dermatitis' reaction (Cameron and Powell 1992). The reaction of 
inflammation, redness and weeping caused by an allergic reaction may also be 
mistaken for wound infection. 

Additionally, a dressing may have been applied to one area of the body with 
no sensitivity problems, but when it is applied to another area a problem 
arises. This is because the immune system is ‘triggered’ by the first 
application, with subsequent applications of the allergen causing a skin 
reaction, which in some cases can be severe (British Association of
Dermatologists [BAD] 2009).

Allergic contact dermatitis is also referred to as contact sensitivity and is 
particularly common in patients who have chronic venous leg ulcers (Tavadia 
et al, 2003) (Machet et al, 2004) (Saap et al, 2004).

EXUDATE MANAGEMENT
Efficient exudate management improves health care efficiency by reducing 
healing time, reducing maceration and damage to periwound skin, minimalises 
the risk of infection, reduces health care costs and overall improves the 
patient’s quality of life.

If a patient’s exudate levels are not managed effectively then the following may 
occur:

• leakage and soiling 
• periwound skin changes, maceration, denudation (skin stripping or 

erosion) contact dermatitis
• delayed healing 
• odour 
• discomfort/pain 
• infection 
• protein loss/fluid and electrolyte imbalance 
• need for frequent dressing changes 
• psychosocial problems - exudate-associated leakage, soiling, odour, pain 

and the requirement for frequent dressing changes may distress patients 
and carers and result in social isolation

A common myth is that all that is needed to manage exudate effectively is 
extra padding on the wound (WUHS 2007).

While moisture is necessary for healing, an overly wet environment may 
damage the wound bed as well as the surrounding skin (Cutting and White, 
2002). Damage may also occur due to increased frequency of dressing 
change, when adhesive products are being removed too often causing 
epidermal stripping (Fletcher 2003). 
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The first factor to consider is the reduction of anything that may be 
contributing to increased fluid levels. For example, the use of diuretics to 
treat heart failure or elevation of limbs to reduce dependant oedema may 
help to reduce exudate. Once these factors have been addressed local 
management of the exudate with dressing products or therapies may be 
considered. 

A myriad of wound types and circumstances are implicated in the production 
of high volumes of exudate - large wounds, deep wounds, fistulae, wounds 
with a sinus, infected wounds (Dealey 2000).

MANAGEMENT WITH DRESSINGS
In local wound management, dressings are the main option for managing 
exudate. Following integrated exudate assessment the clinician will decide 
whether there is a need to change or maintain the current dressing regimen. 

Strategy for achieving desired moist wound environment

Aim Strategy

Increase 
Moisture

- Choose dressing type to add or conserve moisture
- Use thinner version of current dressing
- Decrease dressing frequency change

Maintain 
Wound 
Moisture

- Continue with current dressing

Reduce 
Wound 
Moisture

- Use thicker (more absorbent) version of current dressing
- Change dressing type to greater fluid handling capability
- Use or add higher absorbency secondary dressing
- Increase frequency of dressing change.

Figure 4.47 Table showing strategy for desired moist wound environment

 
There is a vast number of different absorbent dressings, mainly because one 
of the most difficult tasks in wound management is the containment of 
exudate (Beldon 2010). A number of dressing types are suitable for exudate 
management. These various products handle fluid in different ways; some 
simply absorb the fluid at the point of contact with the wound, while others 
spread it laterally (wicking), making full use of the dressing's total size. 

The main categories of dressing to choose from for exudate management are 
Alginates, Hydrofiber and Foams.

Please refer to chapter on dressing selection for further details on dressings of 
choice for exudate management. 

For further reading please refer to Wound Exudate and the Role of Dressings A 
consensus document (World Union of Wound Healing Society 2007).
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TEST YOUR KNOWLEDGE
1. As a normal wound moves through the phases of healing exudate 
levels will?

a.  Increase
b.  Stay the same 
c.  Decrease
d.  There should be no exudate 

2. Normal exudate contains?
    
a.  White blood cells
b.  Red blood cells

3. Normal exudate should be?

a.  Thick, dark, malodorous
b.  Thin, pale yellow, minimal odour
c.  Thick, green, musty smelling
d.  Thick, brown

4. Exudate production is most prolific in which phase of wound healing?

a.  Maturation
b.  Vascular response
c.  Inflammation
d.  Proliferation

5. Correct moisture level in a wound should be?

a.  Dry
b.  Wet
c.  Moist
d.  Saturated

6. Maceration is caused by?

a.  Too little exudate
b.  Too much exudate
c.  Bleeding
d.  Incontinence

7. The appearance of macerated skin is?

a.  White 
b.  Pale pink
c.  Dark red
d.  Purple

8. To reduce moisture in a wound the treatment option would be?

a.  Use a hydrogel
b.  Use a product for low exuding wounds
c.  Use a dressing with greater fluid handling capabilities
d.  Continue with current dressing

9. A chronic wound has a prolonged?

a.  Haemostasis phase
b.  Proliferation phase
c.  Inflammatory phase
d.  Maturation phase
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10. An assessment of wound exudate should include?

a.  Colour 
b.  Consistency
c.  Odour
d.  Amount

CASE STUDY

A patient is admitted to a Coronary Care Unit following a severe myocardial 
infarction. The patient develops swollen oedematous legs legs which leak 
copious amounts of exudate which are macerating the patients skin.  

How should this patient be managed?
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DECLARATION OF COMPLETION
Learning outcomes

On completion of this section you should be able to;

Identify the differences between acute and chronic wounds

Describe the differences between acute and chronic wounds

Identify the complexities of managing 
     
     - Minor wounds
     - Surgical wounds
     - Skin Tears
     - Burns
     - Different tissue types
     - Pressure ulcers
     - Moisture Lesions
     - Leg ulcers
     - Diabetic foot ulcers
     - Odour
     - Exudate 
     - Infection

Describe the four main tissue types found in wounds healing by secondary 
intention

Explain how to manage each wound type

Understand the primary treatment aims for wounds containing each of the 
four tissue types

Apply classification system to grade wounds

I …………………………………………………………. hereby certify that I have 
fulfilled the learning outcomes outlined above.

Signed …………………………………  

Date …………………….
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