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Pressure ulcers

Epidemiology

Hospitals: - 11-28/1000 patient-days

- 4–10% of patients admitted to acute 
hospitals in the UK (Clark and Watts, 1994) 

- BIOMED study (Belgium, 1996): 8 – 10 %

- in US: 2.5 106/y pressure ulcers in acute care



Hahnel. J Tissue Viability 2017; 26: 20
Syst. Rev. 65+; 74 records; 20 most common skin conditions 

prevalence: 0.3 - 46%
incidence: hosp. 0.8 – 6.7 (14.7)%

LTC  12.9 – 34%



Causes & favouring factors

1. Pressure: capillary pressure: + 32 mm Hg

Pressure = W/surface:

os ischium region, sitting: > 300 mm Hg

sacrum region, lying down: 70 mm Hg

heels; lying down: 45 mm Hg

 first lesions after 1 h !



Causes & favouring factors

2.  Consciousness: coma, CVA, postop, …

3.  Circulation: hypotension, heart failure, 
dehydration, anemia, Aa. 
Insufficiency, …

4.  Subcutaneous fat: obesity, cachexia

5.  Maceration: transpiration, incontinence

6.  Friction: surface (abrasio, sticking)

7.  Skin folds: folding Aa & blocking large vessels







Montagna et al. J Invest Dermatol 1979; 73: 47





http://www.nice.org.uk/pdf/clinicalguidelinepressuresoreguidancenice.pdf



Pressure ulcers : Stages *
(2007 NPUAP staging)

* Agency for Health Care Policy and Research, Public Health Service, US

dept Health & Human Services, 1992

Stage I: Nonblanchable erythema of intact skin; the heralding lesion of skin ulceration.  

Stage II: Partial thickness skin loss involving epidermis and/or dermis. The ulcer is 

superficial and presents clinically as an abrasion, blister, or shallow crater. 

Stage III: Full thickness skin loss involving damage or necrosis of subcutaneous tissue that 

may extend down to, but not through, underlying fascia. The ulcer presents clinically as a 

deep crater with or without undermining of adjacent tissue. 

Stage IV: Full thickness skin loss with extensive destruction, tissue necrosis or damage to 

muscle, bone, or supporting structures (for example, tendon or joint capsule). Note: 

Undermining and sinus tracts may also be associated with Stage IV pressure ulcers. 



Stage 2

Stage 3 & 4



NPUAP/EPUAP Pressure Ulcer Classification System  

Category/Stage I: Non-blanchable redness of intact skin  

Intact skin with non-blanchable erythema of a localized area, usually over a bony prominence. 

Discoloration of the skin, warmth, edema, hardness, or pain may also be present. Darkly pigmented skin 

may not have visible blanching. Further description: The area may be more painful, firmer or softer, or 

warmer or cooler than adjacent tissue. Category/Stage I may be difficult to detect in individuals with 

dark skin tones. This may indicate an at-risk individual.  

Category/Stage II: Partial Thickness skin loss or blister  

Partial thickness loss of dermis presenting as a shallow open ulcer with a red/pink wound bed, without 

slough. It may also present as an intact or open/ruptured serum-filled or sero-sanginous-filled blister.  

Further description: Presents as a shiny or dry shallow ulcer without slough or bruising. This 

category/stage should not be used to describe skin tears, tape burns, incontinence-associated dermatitis, 

maceration, or excoriation.  

Category/Stage III: Full thickness skin loss (fat visible)  

Full thickness tissue loss. Subcutaneous fat may be visible, but bone, tendon, or muscle are not exposed. 

Some slough may be present. It may include undermining and tunneling.  

Further description: The depth of a Category/Stage III pressure ulcer varies by anatomical location. The 

bridge of the nose, ear, occiput, and malleolus do not have (adipose) subcutaneous tissue, and 

Category/Stage III ulcers can be shallow. In contrast, areas of significant adiposity can develop extremely 

deep Category/Stage III pressure ulcers. Bone/tendon is not visible or directly palpable. 

Category/Stage IV: Full thickness tissue loss (muscle/bone visible)  

Full thickness tissue loss with exposed bone, tendon, or muscle. Slough or eschar may be present. It 

often includes undermining and tunneling.  

Further description: The depth of a Category/Stage IV 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 IV ulcers can extend into muscle and/or supporting structures 

(e.g., fascia, tendon, or joint capsule), making osteomyelitis or osteitis likely to occur. Exposed 

bone/muscle is visible or directly palpable. 

2009



Stage 1 & 2



Stage 1 & 2



Stage 1 & 3; healing borders



Stage 4



Stage 4



Stage 4, healing



Prevention !

1. Risk assessment 

2. Information: patient, family, staff

3. Alternating positioning: every (1), 2, (3) h 

4. Aids: mattresses, pillows, …

5. Causes & favouring factors: 1-7

Treatment

1. Conservative

2. Surgery



Risk assessment 

Carry out and document an assessment of pressure 
ulcer risk for adults being admitted to secondary care or care 
homes or primary and community care and emergency 
departments if they have a risk factor, for example:

- significantly limited mobility (for example, people with a spinal 
cord injury)
- significant loss of sensation
- a previous or current pressure ulcer
- nutritional deficiency
- the inability to reposition themselves
- significant cognitive impairment. 

NICE, 2014

https://www.nice.org.uk/guidance/cg179



Skin assessment

Offer adults who have been assessed as being at high 
risk of developing a pressure ulcer a skin assessment by a 
trained healthcare professional. 

The assessment should take into account any pain or 
discomfort reported by the patient and the skin should 
be checked for:

- skin integrity in areas of pressure
- colour changes or discoloration
- variations in heat, firmness and moisture (for example, 
because of incontinence, oedema, dry or inflamed skin).

NICE, 2014



Pressure ulcers – assessment tools

- Norton 

- Braden 

- Waterlow

Goal by systematic screening of all patients:

- distinction of patients at risk
- care planning and focus of resources on 

patients in need



www.health.vic.gov.au/__data/assets/file/0010/.../Norton-scale.pdf



Braden 

scale



Braden scale

Risk /23

Mild 15-18

Moderate 13-14

High 10-12

Severe <9

Bergstrom 

Nurs Res 1985; 34: 383

https://www.in.gov/isdh/files/

Braden_Scale.pdf



www.health.vic.gov.au/__data/assets/file/.../Waterlow-scale.pdf



The Prevention and Management of Pressure Ulcers in Primary and Secondary Care.

https://www.ncbi.nlm.nih.gov/books/NBK333156/









Provide training to healthcare 
professionals on preventing a pressure 
ulcer, including:

- who is most likely to be at risk of developing a pressure ulcer
- how to identify pressure damage
- what steps to take to prevent new or further pressure damage
- who to contact for further information and for further action.
- how to carry out a risk and skin assessment
- how to reposition
- information on pressure redistributing devices
- discussion of pressure ulcer prevention with patients and their 

carers
- details of sources of advice and support.

NICE, 2014
https://www.nice.org.uk/guidance/cg179





www.nice.uk.co The management of pressure ulcers in primary and 
secondary care. Final Version June 2005 

http://www.nice.uk.co/






















Prevention !

1. Risk assessment 

2. Information: patient, family, staff

3. Alternating positioning: every (1), 2, (3) h 

4. Aids: mattresses, pillows, …

5. Causes & favouring factors: 1-7

Treatment

1. Conservative

2. Surgery



Pressure redistributing devices

- Use high-specification foam mattresses for 
adults with a pressure ulcer. 
- Consider the use of a dynamic support 
surface.
- Do not use standard-specification foam 
mattresses for adults with a pressure ulcer.
- Consider a high-specification foam or 
equivalent pressure redistributing cushion for 
adults who use a wheelchair or sit for 
prolonged periods and who have a pressure 
ulcer.

NICE, 2014



Topical antimicrobials and antiseptics
Not to be used routinely 

Dressings
- Discuss with adults (and their family or

carers) what type of dressing should be used, taking 
into account:

- pain and tolerance
- position of the ulcer
- amount of exudate
- frequency of dressing change.

- Consider a dressing that promotes a warm, 
moist wound healing environment for grade 2-4.
- Do not offer gauze dressings to treat a 
pressure ulcer in adults.

NICE, 2014



black yellow red

necrotic infected    granulating

debridation clean protect



Patterson et al.

JAGS 1995; 43: 919



Debridement

- Assess the need to debride considering:
- amount of necrotic tissue
- grade, size and extent of the pressure ulcer
- patient tolerance
- comorbidities.

- Use autolytic debridement & supporting dressing
- Consider sharp debridement if autolytic 

debridement is likely to take longer and prolong
healing time.

- Do not routinely offer
- larval (maggot) therapy
- enzymatic debridement.

- Consider larval therapy if debridement is needed
but sharp debridement is contraindicated or if
there is associated vascular insufficiency.

NICE, 2014



Systemic antibiotics and antiseptics

- Offer systemic antibiotics if :
- clinical evidence of systemic sepsis
- spreading cellulitis
- underlying osteomyelitis.

- Discuss with a local hospital microbiology 
department which antibiotic to offer against 
local strains of infection.
- Do not offer systemic antibiotics specifically 
to heal a pressure ulcer in adults.
- Do not offer systemic antibiotics to adults 
based only on positive wound cultures without 
clinical evidence of infection.

NICE, 2014



Nutritional supplements and hydration

- Offer nutritional assessment

- Offer nutritional supplements only if 
nutritional deficiency

- Do not offer subcutaneous or intravenous 
fluids to treat a pressure ulcer when 
hydration status is adequate.

NICE, 2014



Negative pressure wound therapy

-Do not routinely offer adults negative 
pressure wound therapy to treat a pressure 
ulcer, unless it is necessary to reduce the 
number of dressing changes (for example, in a 
wound with a large amount of exudate).

Hyperbaric oxygen therapy and 
electrotherapy
Do not offer electrotherapy, hyperbaric 
oxygen therapy.

NICE, 2014



Heel pressure ulcers

Discuss with adults with a heel pressure ulcer 
and, if appropriate, their family or carers, a 
strategy to offload heel pressure as part of 
their individualised care plan.

NICE, 2014



5% of Tetanus cases are due to chronic skin ulcers.
Sanford JP NEJM 1995; 332: 812

Netherlands
Tetanus antitoxin levels < 0.01 IU/ml

0-44 yr < 5 %
45-49 yr 20 %
50-54 yr 32 %
55-59 yr 38 %
60-64 yr 42 %
65-69 yr 47 %
70-74 yr 54%

Worse in women

De Melker HE et al. Vaccine 2000: 18: 100 –108.

Belgium
49% of elderly persons have protective levels
Pepersack et al. Eur J Clin Microbiol Inf Dis 2005; 24: 495



LLL – skin flap



Treatment objective

- Often considered as a nursing domain
- Define your treatment goals (and do not delegate them to 
the specialized nursing team or surgeon)

Stages 1 & 2 
- prevention of ulcer extension
- primary healing

Stages 3 & 4 
- keep ulcer clean
- depending on size & general prognosis;

decision to be made based on CGA: 

primary healing (?)
surgical closing (?) 
intervention de propreté (?)



Landelijke Prevalentiemeting Zorgproblemen (Nl, 2014)
www.lpz-um.eu


