PRESSURE ULCERS
Definition 
· Ulcer: A lesion through the skin or a mucous membrane resulting from loss of tissue, usually with inflammation
· Pressure ulcer: These are ischemic necrosis and ulceration of tissues overlying a bony prominence that has been subjected to prolonged pressure against an external object (e.g. bed, wheelchair, cast, and splint).
· SYN: Pressure sores, bedsores, decubitus ulcers, trophic ulcers
· Pressure sores occur most often in patients with diminished or absent sensation or who are debilitated, emaciated, paralyzed, or long bedridden.
· Tissues over the sacrum, ischia, greater trochanters, external malleoli, and heels are especially susceptible; other sites may be involved depending on the patient's position. 
· Pressure sores can also affect muscle and bone.
· Pressure ulcers are the visible evidence of pathologic changes in dermal blood flow caused by pressure
Etiology
Intrinsic factors 
· They include loss of pain and pressure sensations (which ordinarily prompt the patient to shift position and relieve the pressure) and minimal fat and muscle padding between bony weight-bearing prominences and skin.

· Disuse atrophy, malnutrition, anemia, and infection contribute. 
· In a paralyzed patient, loss of vasomotor control leads to lowered tone in the vascular bed and lowered circulatory rate. 
· Spasticity, especially in patients with spinal cord injuries, can place a shearing force on the blood vessels to further compromise circulation.

Extrinsic factors
· The most important is pressure due to infrequent shifting of the patient's position; friction, irritation, and pulling of skin from ill-adjusted supports or wrinkled bedding or clothing contribute. 
· The force and duration of pressure directly determine the extent of the ulcer. 
· In an immobilized patient, severe pressure can impair local circulation in < 3 h, causing local tissue anoxia that, if unrelieved, progresses to necrosis of the skin and subcutaneous tissues. 
· Moisture (e.g. from perspiration or incontinence) leads to tissue maceration and predisposes to pressure sores. 
· The stages of pressure sore formation correspond to tissue layers
Staging
1. Stage I: Non-blanching erythema, warmth, tenderness

2. Stage II: Skin breakdown limited to dermis, excoriation, blistering, drainage, more sharply defined erythema, variable skin temperature, local swelling or edema

3. Stage III: Ulcer formation into subcutaneous tissues, crater formation, slough, eschar, and/or drainage

4. Stage IV: Ulcers extend beyond deep fascia into muscle or bone, decayed area may be larger than visibly apparent wound, osteomyelitis or sepsis may be present, granulation tissue and epithelialization may be present at wound margins

Treatment
Stage I Pressure Ulcer Treatment Options
· Manage incontinence, keeping area clean and dry.

· Use moisture barrier as needed.

· Off load area were pressure ulcer is – pressure reducing surfaces
Stage II Pressure Ulcer Treatment Options
· Dry Wound Bed: Cleanse with normal saline, apply small amount of hydrogel and cover with dd everyday.

· Off load area were pressure ulcer is – pressure reducing or relieving surfaces.
· Minimal Drainage: Cleanse with normal saline, apply hydrocolloid dressing every three days and prn soiling or dislodging. Monitor placement every day.

· Off load area were pressure ulcer is – pressure reducing or relieving surfaces.
Stage III Pressure Ulcer Treatment Options
· Minimal Drainage and Clean Wound Bed: Cleanse with normal saline, apply small amount of hydrogel and cover with dd every day.

· Off load area were pressure ulcer is – pressure relieving surfaces.
· Presence of Slough: Cleanse with normal saline, apply Accuzyme and cover with dd everyday.

· Use Foam dressing instead of dd for heavy drainage.

· Off load area were pressure ulcer is – pressure relieving surfaces.
· Heavy Drainage and Clean: Cleanse with normal saline, apply foam dressing every two days and prn soiling or dislodging. Monitor placement every day.

· Off load area were pressure ulcer is – pressure relieving surfaces –preferable a low air loss mattress replacement.
Stage IV Pressure Ulcer Treatment Options
· Minimal Drainage and Clean Wound Bed: Cleanse with normal saline, apply small amount of hydrogel and cover with dd every day.

· Off load area were pressure ulcer is – pressure relieving surfaces.
· Presence of Slough: Cleanse with normal saline, apply Accuzyme and cover with dd everyday.

· Use Foam dressing instead of dd for heavy drainage.

· Off load area were pressure ulcer is – pressure relieving surfaces –preferable a low air loss mattress replacement.
· Heavy Drainage and Clean: Cleanse with normal saline, apply foam dressing every two days and prn soiling or dislodging. Monitor placement every day.

· Off load area were pressure ulcer is – pressure relieving surfaces –preferable a low air loss mattress replacement.
General 

· The ulcer is analogous to an iceberg; it has a small visible surface with a more extensive unknown base. 
· There is no good method to determine the extent of tissue damage.

· Incipient pressure sores (stages 1 and 2) require all the prophylactic measures above to prevent necrosis. 
· The area should be kept exposed, free from pressure, and dry. 
· Stimulating the circulation by gentle massage can accelerate healing.

· Ulcers that have not advanced beyond stage 3 may heal spontaneously if the pressure is removed and the area is small. 
· New hydrophilic gels and hydrocolloid dressings speed healing.

· Stage 4 ulcers require debridement or more extensive surgery. 
· When the ulcers are filled with pus or necrotic debris, dextranomer beads or newer hydrophilic polymers may hasten debridement without surgery. 
· Conservative debridement of necrotic tissue with forceps and scissors should be instituted. 
· Some ulcers may be debrided by cleansing with 1.5% hydrogen peroxide 
· Whirlpool baths may assist debridement.

· More advanced ulcers with fat and muscle involvement require surgical debridement and closure. 
· Affected bony tissue may require surgical removal; disarticulation of a joint may be needed. 
· The granulation tissue formation that follows debridement may provide a satisfactory base for skin grafts to cover small areas. 
· A sliding full-thickness skin flap graft is the closure of choice, especially over large bony prominences (e.g. sacrum, ischia, and the trochanters); because scar tissue cannot develop the tolerance to pressure that is needed. 
· For adequate healing, the patient may need to be placed on a bed that redistributes weight, such as one using a forced-air system. 
· For cellulitis, penicillinase-resistant penicillin or a cephalosporin is necessary. 
· Many new dressings and topical agents are becoming available. 
· No powder, gel, or dressing is universally superior because some are hydrophilic and highly occlusive; prolonged use increases the risk of infections such as Pseudomonas. 
· Others are painful, all are expensive, and controlled clinical trials evaluating the advantages and disadvantages of various dressings often are not available. 
· Valuable advice on the care of decubiti can often be obtained from geriatric nurse practitioners. 
· Plastic surgery consultation is sometimes needed.

Treatment and Management
Pain Management

· A primary goal of wound assessment should be to relieve pain. Except in neurologically impaired patients, chronic ulcers may be painful.

Nutrition
· One of the most important reversible host factors contributing to wound healing is nutritional status.
Dressings
· Moist wound healing allows experimentally induced wounds to resurface up to 40%faster than air-exposed wounds

Debridement
· Necrotic debris increases the possibility of bacterial infection and delays wound healing

Growth Factors
· Acute wound healing proceeds in a carefully regulated fashion that is reproducible from wound to wound. A number of growth factors have been demonstrated to mediate the healing process.

Infection
· Quantitative microbiology alone is a poor predictor of clinical infection in chronic wounds

Pressure-Relieving Devices
Pressure-relieving devices have a therapeutic role
Prevention
· The best treatment is prevention by relief of pressure on sensitive areas.

· In a bedridden patient, position must be changed at least q 2 h until tolerance for longer periods can be demonstrated (by the absence of redness). 
· Air-filled alternating-pressure mattresses, sponge-rubber egg crate mattresses, and silicone gel or water mattresses help decrease pressure on sensitive areas but do not negate the need for position changes q 2 h.

· When maximal relief of pressure is needed, other systems, including air flotation mattresses, must be used. 
· A Stryker frame facilitates turning patients with spinal cord injuries. 
· Protective padding (e.g. sheepskin or a synthetic equivalent) at bony prominences should be used, especially under braces or plaster casts; a window should be cut out of the cast at potential pressure sites.

· Wheelchair-bound patients may develop pressure sores. 
· Thus, they must shift position or be shifted q 10 to 15 min, even if a pressure-relieving pillow is used.

· Inspection under adequate light is important. 
· Pressure points should be checked for erythema or trauma at least once/day. 
· Patients and families must be taught a routine of daily visual inspection and palpation of sites for potential ulcer formation.

· Meticulous care is necessary to prevent maceration and secondary infection. 
· Lying on a sheepskin helps keep the patient's skin in good condition and minimize pressure sores. 
· Protective padding, pillows, or a sheepskin can be used to separate body surfaces.

· Maintaining cleanliness and dryness helps prevent maceration. 
· Bedding and clothing should be changed frequently; sheets should be soft, clean, and free from wrinkles and particulate matter. 
· Sponging the skin in hot weather and thorough drying after baths are essential. 
· Special efforts are required for incontinent patients. 
· Most areas may be powdered with plain talc.

· Oversedation should be avoided and activity encouraged. 
· Physiotherapy, when practicable, may be carried out by means of passive and active exercises. 

· Hydrotherapy is also valuable.

· A well-balanced diet, high in protein, is important. 
· There is some evidence that supplemental vitamin C and zinc help healing
