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Objectives 

• Describe the pathophysiology of pressure ulcer 
formation.  

• Identify patients at risk for skin breakdown.  Low, 
Moderate, or High risk.  

• Describe the methods and goals of debridement 
• Describe pressure mapping.  
• Describe various methods of pressure redistribution.  
• Outline sitting guidelines 
• Understand the Algorithm for pressure ulcer 

management.  
 



Factors Influencing Ulcer Formation 

• Causative forces 
– Friction  
– Shear 
– Moisture 
– Pressure 
– Time 

• Methods of determining risk 
– Braden Scale 
– Norton Scale 

• Interventions 
– Based on severity 
– Debridement 
– Pressure mapping 
– Pressure Redistribution 
– Sitting Guidlines 



Friction 
Friction is the force resisting the relative motion of solid surfaces, 
fluid layers, and material elements sliding against each other. 
There are several types of friction: 

• Dry friction resists relative lateral motion of two solid surfaces in 
contact. Dry friction is subdivided into static friction("stiction") 
between non-moving surfaces, and kinetic friction between moving 
surfaces. 

• Fluid friction describes the friction between layers of a viscous fluid 
that are moving relative to each other.[1][2] 

• Lubricated friction is a case of fluid friction where a lubricant fluid 
separates two solid surfaces.[3][4][5] 

• Skin friction is a component of drag, the force resisting the motion of a 
fluid across the surface of a body. 

• Internal friction is the force resisting motion between the elements 
making up a solid material while it undergoes deformation.[2] 

 



 
Dry Friction 
 



Visualizing Shear 
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shearing force 
Action in opposite directions within the same plane, but not collinear, causing one portion 
of an object to slide, displace, or shear with respect to another portion of the object 
 



Distribution of stresses inside tissue from the view of 
biomechanics  
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Friction / Shear 



• Sources of maceration 
– Urine 
– Stool 
– Sweat 
– Wound drainage 
– Saliva 
– Mucus 

• Effects of maceration 
– Local skin softening and swelling 
– Softening and swelling leads to greater susceptibility to friction and sheer 
– Presence of proteolytic enzymes breaks down bonds between cells 
– Breakdown due to overaggressive cleansing or use of adhesive's 
– Exposure of more fragile deeper layers of skin tissue 
– Increase susceptibility to bacterial invasion 

Maceration 
Moisture-associated skin damage (MASD) 



Maceration 
Moisture-associated skin damage (MASD) 



Maceration 
Moisture-associated skin damage (MASD) 

 
Normal Skin Over Hydrated Skin 



Maceration has the effect of causing breakdown of the tissues directly as 
well as making the tissues more venerable to other stresses.  It also 
increases the friction coefficient which makes even mild friction more 
destructive.   

Maceration 
Moisture-associated skin damage (MASD) 
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Time & Pressure 
Reswick-Rogers  

Ganz et al  (2006) 
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Adaptation of the Reswick-Rogers curve to show the 
effect of reduced tissue tolerance 
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Time 
Above the line, the magnitude and 
duration of pressure is likely to cause 
pressure damage. Below the line, 
pressure damage is unlikely to occur 

Pressure-time curve shifts to the left 
and down when skin and tissue 
tolerance is reduced, lowering the 
pressure and durations required to 
induce pressure damage 





Pressure - Friction - Shear 
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Cellular Effects of Pressure/Shear 



Assessment tools 



Braden Scale 



Braden Scale 



Norton Scale 



Waterlow Scale 



Skin Changes as we Age 
Structure Changes 

Skin The skin is the largest organ of the body and is made up of three main layers: the epidermis, dermis and 
hypodermis. The skin has a number of very important functions; protection, sensation, thermo-regulation, 
secretion of sebum, sweat and cerumen and synthesis of Vitamine D. The skin is the body’s largest main 
protective barrier against invasive micro-organisms, toxins and UV light. It also protects the internal tissues and 
organs and helps maintain hemostasis. The average thickness of the skin is 1-2 mm and this varies according to 
anatomical site.   

Epidermis The epidermis is very thin: approximately 0.1 mm. It receives oxygen and nutrients via the dermis as the 
epidermis does not have its own blood supply. The epidermis is firmly attached to the dermis at the demo-
epidermal junction. As skin ages the epidermis gradually thins, particularly after the age of 70 with a flattening 
interface between the epidermis and the dermis. This reduces its resistance to shearing forces. Finning makes 
the skin more susceptible to the mechanical forces such as friction and shear. 

Dermis The dermis is composed of connective tissue and other components such as blood vessels, lymphatics, 
macrophages, endothelial cells and fibroblasts. A reduction in collagen and elastin makes it more susceptible to 
friction and shearing forces. During the aging process there's approximately 20% loss in the thickness of the 
dermal layer. This thinning of the dermis also causes a reduction in the blood supply to the area as well as 
reduction in the number of nerve endings and collagen. This in turn leads to a decrease in sensation, 
temperature control, rigidity and moisture control. 

Hypodermis The subcutaneous layer or hypo dermis lies below the dermis. This layer is made of adipose tissue and 
connective tissue. As skin loses its elasticity and strength, its protective function is reduced. Alterations in the 
vascularity and thickness of the hypo dermis with advanced age contributes to the skin susceptibility to trauma. 
In addition, the vascular capillaries become more fragile which can lead to vascular lesions such as ecchymosis 
(bruising) and senile purpura. 
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