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NOTE: As with any case study, the results and outcomes should not be interpreted as a guarantee or warranty of similar results.

Individual results may vary depending on the patient’s circumstances and condition.

Acute wound healing has been extensively
studied and taught for decades with the
understanding that the acute wound progresses
through the series of overlapping phases

of hemostasis, inflammation, proliferation
(including granulation, angiogenesis, and
epithelialization), and ultimately remodeling.’
Chronic wounds have been described as those
that either fail to progress through the wound
healing phases and become stalled at some
point. Usually inflammation or something
occurs during proliferation that alters the
healing environment and re-ignites the
inflammatory process.**

An expected outcome of acute healing is a
fully epithelialized closed wound. Partial thickness
wounds heal by epithelial cell migration over the
wound bed and return to the original structure
and function. Full thickness wounds heal by
angiogenesis and the formation of granulation
tissue, epithelialization and, ultimately, remodeling
with formation of a scar. The resulting tissue
is functional but does not contain the original
tissue that was lost in the injury.

Practitioners in wound care are charged
with the evaluation of the wound and the
determination of what has caused or may
cause the wound to deviate from the expected
events of healing. A patient may present
with a wound acquired in a matter of days,
but it may be an acute wound on a chronic
patient. Multiple factors including co-existing
comorbid conditions (such as chronic venous
insufficiency, diabetes), or arterial disease
requiring specific supportive management
(such as compression and offloading), drug
therapy (such as steroids, anti-TNF drugs for
rheumatoid arthritis and other autoimmune
disorders and chemotherapeutic agents), or
patient-controlled challenges (such as smoking
and inadequately controlled blood glucose)
contribute to altered wound healing in chronic
patients (Figure 1). Commonly, though, a
percentage of wounds become chronic with

Figure 1. A seemingly benign wound present for
greater than 20 years

time in spite of evidence-based care. Our
attention must then be directed at the potential
barrier(s) to healing that must be addressed in
order to change the wound's trajectory.

For almost two decades, the concept of
wound bed preparation (WBP) has been well
researched, discussed and documented. In
2003, a group of practitioners and scientists
met to address the key barriers to healing to
determine and provide key clinical concepts
for managing most chronic wounds, and the
same concepts are used by clinicians in the
management of open acute wounds.® The result
of that meeting was the development of the
acronym TIME (Tissue, Infection/Inflammation,
Moisture and Edge) , to provide a structured
approach to management. Today, the concept
of TIME continues to be a sensible approach
to address and correct the non-disease related
barriers to healing.®

APPROACHING WOUND BED
PREPARATION

The aim of WBP is to move the wound into
a state of readiness to heal. Doing so facilitates
endogenous healing, as well as enhances the
effectiveness of other therapeutic measures by
integrating proven concepts to build a platform
for treatment. Using a systematic approach
such as the TIME concept allows us to organize
medical procedures into a holistic approach
that can be used to evaluate and remove

barriers to the wound healing process.>®

T = TISSUE
The barriers to healing that must be
addressed with WBP are interrelated from
a cause and effect standpoint. From a
macroscopic standpoint, the evidence of the
most prevalent barrier to healing is necrotic
tissue, visually evident proteinaceous debris,
or coagulum which will stimulate the presence
of bacteria and ultimately the secretion
of proteases, protein-degrading enzymes
produced in response to inflammation and
bacterial presence, creating a self-perpetuating
hostile wound environment. Removal of
devitalized or necrotic tissue must occur
in appropriate wounds. The importance of
frequent debridement has been shown in large
retrospective analyses of large clinical trials
to be impactful in improving wound healing
in diabetic foot ulcers and venous leg ulcers.’
It must be stated that before launching into
a debridement process in the presence of
intact, dry eschar, one must be certain of the
vascular status and long-term goals of the
patient. The presence of a dry eschar on the
limb of a patient with insufficient vascular
perfusion is likely going to be left intact so
as not to set the patient up for the potential
site for bacterial growth. The presence of a
dry eschar in a terminally ill patient would be
easily and relatively painlessly managed with a
dry dressing versus initiation of debridement,
potentially causing pain and more frequent
dressing changes.
The choice of the methodology used for
removal of devitalized tissue will be driven by
* the patient's comorbid conditions
(medications, diabetes, chronic venous
insufficiency, etc.),

the wound type,
+ the urgency of the need,

the setting of care, and

skill set of the practitioner.
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TYPES OF DEBRIDEMENT"®

SURGICAL — The patient is taken to the
operating room and deeply debrided under
anesthesia.

SHARP - A sharp instrument (scalpel, curette,
scissors/forceps) is used to remove devitalized
tissue (Figures 2 & 3).

Figure 2. Venous leg ulcer pre-debridement with a
curette

Figure 3. Venous leg ulcer post-debridement with a
Curette

ENZYMATIC: The use of topically applied
enzyme to cleave the bonds of devitalized from
healthy tissue. In the US, this is a prescription
drug, clostridial collagenase, which has the
ability to cleave devitalized tissue in seven
areas to more rapidly separate and remove
necrotic tissue. It must be used in a moist
environment, applied (dosed) in a 2-mm thick
coating over the entire wound surface and
applied daily (see Figures 4 and 5).

Figure 4. Diabetic foot wound prior to enzymatic
debridement
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Figure 5. Same diabetic foot wound after use of
enzymatic debridement

MECHANICAL - The use of a mechanical
means to remove tissue including abrading
(scrubbing with gauze) or other means such as
monofilament pads which have been found to
be more effective and less painful. Ultrasound
and hydrotherapy are also forms of mechanical
debridement (see Figure 6).

Figure 6. Wound before and after mechanical
cleansing with monofilament pad

AUTOLYTIC: The liquefaction of surface debris
utilizing endogenous naturally occurring
proteases in wound exudate to lyse and liquify

necrotic debris. It may be slower and dependent
upon an individual's immune system.

SURFACTANT AUTOLYTIC: The use of a
concentrated surfactant presented in a

gel delivery system which provides local
microscopic cleansing and separation of
debris that is not firmly attached to the wound
surface. The micelles present in the surfactant
gel softens, loosens, and traps debris and
necrotic tissue (see Figures 7 & 8).

Implication of TISSUE: Properly prepared
tissue will begin to granulate and be conducive
and receptive to migration of epithelial cells
over the surface for wound closure.

Figure 7. Ulcers prior to cleansing with surfactant
autolytic debridement

Figure 8. Ulcers 6 days after use of autolytic surfactant
debridement

| = INFECTION AND/OR
INFLAMMATION

Infection versus inflammation has been
covered elsewhere in this journal issue;
from the standpoint of WBP, it is part of the
evaluation of the wound bed and an impetus
for the production of proteases and the



evolution of a hostile wound environment.
In approaching a wound from the standpoint
of preparation for healing, managing the
presence of bacteria, not only as a nidus for
infection, but also as a stimulus for protease
production, is critical. There can be a vicious
cycle of bacterial presence leading to an
increase in protease levels resulting in the
off-target destruction of critical proteins
such as collagen, surface receptors/integrins,
extracellular matrix proteins and growth
factors resulting in prolonged healing and the
potential for even greater bacterial growth. If
bacterial presence and protease production
are suspected, in the absence of deeper tissue
infection, the use of an antimicrobial dressing
following wound debridement can reduce
wound colonization and ultimately prevent the
formation/reformation of bacterial biofilm.
Further, to address the presence of elevated
protease levels, clinicians can utilize collagen
dressings to sequester and bind up proteases
as a sacrificial substrate protecting the proteins
of the wound bed.

Implication of INFECTION/
INFLAMMATION: Infection/inflammation is
a critical point of management and likely the
easiest missed as there may not be clearly
visible evidence other than a non-healing
wound, but another stimulus to reignite the
inflammatory response.

M: MOISTURE

The optimization of a moist wound bed to
promote wound healing has been in practice
for close to four decades and is the driver for
decision making related to dressing choices.™
Insufficient moisture in exposed wound
tissues causes desiccation and cell death,
and prevents epithelial migration and matrix
deposition; while excessive moisture due to
exudate inhibits cell proliferation and breaks
down matrix components.? Moisture ties into
WBP and the TIME concept as clinicians assess
the source of the drainage and manage that
source, be it bacterially driven as the stimulus
for excessive drainage, or, for example, edema
driven, making compression the important
management option.

Implication of MOISTURE: Creating the
optimal wound environment either by adding
moisture or absorbing exudate is a critical
balance in wound management, one that often
changes throughout the course of treatment as
the wound bed improves and moves toward a
healing trajectory.

E: EPITHELIAL MIGRATION / EDGE
OF WOUND

The last and final component to the TIME
principle of wound healing is also the final
marker of a healing wound, epithelial migration
of cells across a well-prepared wound bed
(see Figure 9). While this sounds obvious and
easy, it is the activity that will not occur if the
other principles have not been adequately
addressed and one easily missed because
the reasons may not be obvious on a visual
exam. While the visible presence of slough,
proteinaceous coagulum, exudates and residual
dressing material may trigger a debridement
or cleansing that may appear adequate, the
continued presence of elevated proteases in
an inflamed wound will be non-visible and
should be assumed when epithelialization is
not occurring. Additionally, the presence of
microscopic biofilm will not allow epithelial
cells to migrate and attach due to the absence
of appropriate adhesion molecules, often
resulting in thickened hyperkeratotic edges
that then further need to be addressed.?' Lastly,
the presence of callus or epiboly will require
complete debridement in order to open up the
edge, exposing the basement membrane to
allow for migration of keratinocytes.

Implications of EDGE: Epithelial
migration from the wound edge is the visible
and measurable marker of wound closure.
Attention to this important segment with each
assessment allows for intervention possibly
avoiding further and more invasive strategies
later.

Figure 9. Epithelialization from the edge of the wound

SUMMARY

Adequate wound bed preparation is a key
factor in managing both acute and chronic
wounds, second only to the proper diagnosis
and subsequent appropriate supportive
management of the wound such as offloading
and compression. Clinicians utilizing the TIME
concept can create an organized approach
to addressing the common barriers to
healing and restore balance to support the

patient's endogenous healing or facilitate
the effectiveness of exogenous advanced
therapeutic measures.> 2
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