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Objective: To provide an overview of pressure injuries, 
including their causes, staging, prevention, and 
treatment.



• Pressure sores (PS): unrelieved prolonged 
pressure, typically over a bony prominence, 
resulting in localized soft tissue injury

• Bed sores, decubitus ulcers
• Can occur anywhere on the body due to increased 

pressure, friction, shearing, or limb spasticity

OVERVIEW



WHY IT MATTERS
• 2.5 million pressure injuries treated annually in the US
• Patients with PS have 2-6x greater mortality risk than those with 

intact skin
• ~60,000 patients die annually as a direct result of a PS

• Chronic skin ulcers rank as the 4th most common diagnosis for 
hospital readmission

• Average hospital stay for PS treatment is 13 days, or 3x longer than the 
average LOS

• Hospital incidence rates range from 0.4-38%
• Considered a preventable never event by CMS – Medicare may deny 

reimbursement for treatments

• $11 billion spent annually in treating PS
• >$100,000 spent in managing a single hospital-acquired PS
• Cost of treating PS is 2.5x the cost of preventing one



• Tools developed to stratify patient risk and help 
guide prevention interventions

• Examples: Braden, Waterlow, and Norton scales
• Included patient characteristics:

• Mobility
• Nutrition
• Incontinence
• Mental status

• Fair predictive value, but no significant effect of 
scale implementation on reducing PS incidence

RISK ASSESSMENT MODELS





PATHOPHYSIOLOGY

• Occurs due to unrelieved mechanical pressure to soft 
tissue

• External pressure > capillary bed pressure (32mmHg), 
perfusion is impaired → ischemic and pressure-related 
tissue injury

• Pressure greater than supplying vessels →
edema/ischemia, accumulation of metabolic waste products 
and free radicals, and permanent tissue destruction

• 5min pressure relief q2h
allows adequate perfusion 
and reduces risk of 
breakdown



• >70% develop over:
• Sacrum
• Coccyx
• Ischium
• Trochanter

PATHOPHYSIOLOGY



RISK FACTORS



• Spinal cord injury (SCI)
• 20% to 30% in paraplegic and quadriplegic patients
• 4.5x increased risk for PS in complete SCI
• 41% patients develop a PS within 1st year after SCI

• Lower extremity trauma
• Bone or soft tissue injury with fixation and casting

• Elderly patients
• Immobility, cachexia

• ICU patients

HIGH RISK POPULATIONS



STAGING SYSTEM



Behavior modification:
• Mobilize/reposition
• Avoid prolonged sitting
• Smoking cessation
• Minimize moisture
• Minimize soilage, maceration from toileting

CLINICAL PREVENTION – EXTRINSIC FACTORS



CLINICAL PREVENTION – EXTRINSIC FACTORS

Pressure relief:
• Minimize HOB elevation to reduce 

shearing (<45deg)
• Reposition q2h, encourage mobility
• Float heels, pad pressure points
• Pressure-offloading mattresses or seating
• Prophylactic foam dressings on high-risk 

surfaces



Medical optimization:
• Optimize comorbidities, kidney function
• Manage urinary and fecal incontinence
• Manage uncontrolled fistulas
• Optimize BG control, HbA1c <6%
• Correct anemia

Correct malnutrition:
• Consult nutritionist
• Lab tests (albumin, prealbumin, 

micronutrients)
• Swallow evaluation
• Consider TPN, PPN

CLINICAL PREVENTION – INTRINSIC FACTORS



Infection management:
• Septicemia, pneumonia, UTI common
• Inflammation and infection markers
• Cultures for antibiotic tailoring

Neurologic spasm and contracture 
management:

• Common in SCI
• Spasm & contracture create shear forces
• Antispasmodic therapy – baclofen, diazepam, 

dantrolene
• Surgical release of contracture

CLINICAL PREVENTION – INTRINSIC FACTORS



Clinical assessment & documentation:
• Dimensions (length × width × depth)
• Presence of undermining, position
• Indicators of infection

• Drainage
• Odor

• Deepest visible layer seen in base of wound
• Condition of periwound skin (e.g., bruising, maceration)
• Vascular assessment of surrounding tissue

WOUND EVALUATION



Dressings
• Debridement: hydrogels, WTD
• Granulation: foam and low-

adherence dressings 
• Epithelialization: hydrocolloid 

and low-adherence dressings 
NPWT

• Traditional
• Instill

HBO
Biologic

NONOPERATIVE MANAGEMENT



Debridement
Soft Tissue

• Early and aggressive debridement 
of infected or devitalized tissue

• Goals:
• Remove necrotic or devitalized tissue
• Reduce bacterial count and biofilm
• Convert chronic wound into an acute wound

• Bedside vs OR
• Send deep tissue for cx (superior to superficial)

Bone
• High rates of positive bone biopsies for OM
• Remove as minimal bone as possible

SURGICAL MANAGEMENT



Reconstruction
• Flap coverage does not address root 

cause of PS
• Considerations:

• Avoid primary closure of PS due to high 
rates of breakdown and dehiscence

• Contracture release and spasticity 
management

• Management of urinary and fecal 
incontinence

• Skin grafts likely fail
• High rates of complications and 

recurrence after flap coverage, despite 
preventive measures postop

• Limited tissue to use for recurrences

SURGICAL MANAGEMENT



Acute Management
• Strict bedrest on pressure-offloading bed

• Recommendation for 2-6wks
• Allows surgical incisions to heal w/o disruption

• Avoid sitting upright in bed
• DVT risk assessment

• VTE incidence up to 11% in acute SCI population despite VTE 
ppx

• Autonomic dysreflexia in SCI
• Disordered responses such as bladder and bowel distension
• Manifest as severe HTN, increased ICP, cardiac 

complications, pulmonary edema

POSTOPERATIVE CONSIDERATIONS



Postoperative Complications 
• Recurrence rates up to 80%
• Flap-related complications:

• Wound dehiscence
• Flap necrosis
• Hematoma
• Seroma
• Surgical site infection
• Partial or total flap loss

POSTOPERATIVE CONSIDERATIONS



• Increased association between PS and mortality
• Patients who developed PS in ICU have in-hospital mortality 

rate up to 48%
• In-hospital mortality rate 4.2% for patients with primary dx of 

PS and 11.5% for secondary dx of PS
• Versus 2.5% mortality rate for all other dxs

• >3% of all patients undergoing closure for PS die within 
30d of operation

• Increased mortality risk:
• Age >65y
• DM
• Total functional dependency

• Discuss risks and benefits of surgery

MORTALITY RISK



• Address factors contributing to injury 
development prior to returning home:

• Time in bed vs. chair, help at home, access to offloading 
devices and specialty bed, wheelchair quality

• Depending on needs, may require referral to rehab 
medicine and/or HH

• Recovery at SNF or rehab facility
• Social services to assist with home environment, 

safety, compliance, and provide resources for 
services/supplies

REHABILITATION



• Many patients will never be 
surgical candidates, requiring 
long-term wound care

• Social and financial limitations 
may limit long-term f/u and 
compliance with regimen

• Monitor chronic nonhealing 
injuries for progression to 
carcinoma (Marjolin ulcer) 
2-25y from initial wound

LONG-TERM MANAGEMENT



✅ Pressure injuries are preventable with proper 
risk assessment and early intervention.

✅ Staging is critical for accurate diagnosis and 
treatment.

✅ Prevention strategies include repositioning, 
nutrition, pressure redistribution, and medical 
optimization.

✅ Effective treatment varies between long-term 
wound care vs. operative closure. Risks and 
benefits of both need to be carefully weighed.
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