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NPUAP PROGRAM ANNOUNCEMENT

2005

It is important that research be conducted on pressure-related deep tissue injury.  These lesions were likely included in much of the previous work on pressure ulcer prevalence, incidence, and natural history.  However, as staging system definitions have been ambiguous in how to characterize deep tissue injury under intact skin, the epidemiology, clinical course and prevalence and incidence of these lesions remains unknown.  Prospective observational studies can lead to a full understanding of the likelihood of deterioration versus complete resolution, and will allow an unambiguous nomenclature to be developed with respect to reliably diagnosing and predicting the natural history of these lesions.

A second area for research in this area are studies designed to develop diagnostic methods to identify the extent of tissue damage under intact skin (e.g., depth, volume) as well as the viability of injured tissue (e.g., viable, necrotic).  These methods may be particularly applicable to patients with darkly-pigmented skin in whom the visual signs of deep tissue injury can be hard to identify.


A third area for research is to identify the most efficacious treatments for each type of deep tissue injury. Interventions should be tested that can prevent further damage,  salvage injured yet viable tissue, and maximize overall healing rates.

Background

In 2001, the NPUAP convened a task force to examine the issue of deep tissue injury.  This task force concluded that while several staging systems are widely cited and used in clinical practice, “none defines pressure-related deep tissue injury under intact skin” 9. Consequently, the ability to accurately diagnose pressure-related deep tissue injury under intact skin does not appear to exist.  This results in some wounds being evaluated as a Stage I when in fact they are extensive full-thickness wounds. The lack of consensus surrounding deep tissue injury impacts the ability of clinicians to accurately diagnose and prescribe individualized treatment.

Deep tissue injury is a term proposed by NPAUP to describe a unique form of pressure ulcers. These ulcers have been described by clinicians for many years with terms such as purple pressure ulcers, ulcers that are likely to deteriorate and bruises on bony prominences (Ankrom, 2005). NPAUP’s proposed definition, is “A pressure-related injury to subcutaneous tissues under intact skin.  Initially, these lesions have the appearance of a deep bruise.  These lesions may herald the subsequent development of a Stage III-IV pressure ulcer even with optimal treatment.”(NPAUP, 2002). 

Mechanism of injury

The reasons for the rapid deterioration seen with deep tissue injury may be a combination of direct ischemic injury and reperfusion injury from oxygen free radicals,  cytokines and neutrophilic adhesion to microvascular endothelium. When there is a long duration of ischemia, the "direct" damage resulting from hypoxia alone is the predominant mechanism. With shorter periods of ischemia, the indirect or reperfusion mediated damage becomes increasingly more important. For example, it has been shown in  an animal model that the intestinal injury induced by 3 hours of ischemia (flow reduced to 20% of normal) and one hour of reperfusion is several times greater than that observed after 4 hours of ischemia alone (Parks & Granger, 1988). These results demonstrate that the injury produced by reperfusion can be more severe than the injury induced by ischemia per se. This same pattern of relative contribution of injury from direct and indirect mechanisms has been shown to occur in the heart, brain, muscle and other organs.  Since the body of reperfusion injury literature suggests that significant damage occurs upon reperfusion, the development of methods to block the chemical and biological mediators of reperfusion injury holds promise for treating many conditions – even perhaps pressure ulcers.

Potential Questions for Research

These are examples of potential research questions appropriate for this Program Announcement.  This is not intended to be a comprehensive list and other research ideas related to deep tissue injury may be submitted. 

How long does it take to develop a deep tissue injury? 

What level of pressure/stress is required to develop a deep tissue injury?

How can deep tissue injury be best identified in patients with darkly-pigmented skin?
How do co-morbidities (esp. rapid weight loss, loss of sensation) affect the time to develop deep tissue injury?

Is a deep tissue injury that never reaches the skin really a pressure ulcer?

What is the prevalence and incidence of deep tissue injury in multiple care settings?

How do friction and shear contribute to the formation of DTI?

