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Learning Objectives
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1. Develop an understanding of the significance of necrotic
tissue

2. Review therapeutic interventions for necrotic tissue
including:
Mechanical debridement
Enzymatic debridement
Sharp debridement
Autolytic debridement
Biologic Debridement

3. Review the outcome measurements of debridement and
referral criteria
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Photographs and Illustrations

Images/illustrations obtained via Google Images, unless
otherwise stated
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SIGNIFICANCE OF NECROTIC TISSUE
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Necrotic Tissuel*

* Necrotic tissue impairs wound healing as it is a physical barrier
to:

Granulation tissue formation
Wound contraction
Re-epithelialization
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* Necrotic tissue may also harbor bacteria, which could lead to
wound infection, thus impairing wound healing

o
=
]

2

<
(=

2
(@]
)

o

+—
(%]

2

{=

)
=
)

wn

* The more necrotic tissue there is in a wound, thel >:
More severe the damage is
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Longer it will take the close the wound




Necrotic Tissuel

* As tissues die they change in:

* Color

* Consistency
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* Adherence
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Necrotic Tissue: Colort

* As the depth/severity of the wound increases, the color of the
necrotic tissue changes:

White/gray
Tan/yellow
Brown/black
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Necrotic Tissue: Consistency?
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* As the tissues dry out, the consistency of the necrotic tissue
changes:

Mucinious
Soft, stringy
Soft, soggy
Hard
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Mucinious Soft, soggy Hard
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Soft, stringy
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Consistency Continued

* Consistency of necrotic tissue is related to its moisture
content and refers to its cohesiveness!?

* Consistency also varies as tissue damage worsens/deepens®ss:

Slough: yellow/tan, thin, mucinious or stringy = partial thickness
damage
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Eschar: brown/black, soft of hard = full-thickness damage
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Necrotic Tissue: Adherencel
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* Adhesiveness of the debris to the wound bed and the ease
with which the two are separated

* Necrotic tissue tends to be more adherent:
The deeper or more severe the damage is
The less moist the wound is
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Summary of Necrotic Tissue
Characteristics

go Color Consistency Adherence
S . .
3 White/gray Mucinous Clumps
o}
] T £
= Yellow fibrinous Soft, stringy Loosely attached § -
o0 2
c — O
'S Yellow/tan o
a / Soft, soggy Attached at the base only 25
S (slough) &
= Black/brown Hard Firmly adherent to base §
ar
(eschar) and edges £
UO)

(1)



Types of Necrotic Tissue

* Predominant types of necrotic tissue include:
Slough
Fibrin
Eschar
Gangrene
Hyperkeratosis
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Description of Necrosis Types

Slough Fibrin Eschar Gangrene Hyperkeratosis

* Mucinious * Mucinious * Soft, soggy Hard * Soft, soggy
* Soft, stringy | * Soft, stringy | * Hard * Hard
* Soft,soggy | Soft, soggy

White/yellow White/yellow Black/brown Black/brown White/gray
*  Clumps Clumps e Attached at Firmly Firmly attached
* Loosely * Loosely base attached

attached attached *  Firmly
* Attachedat |+ Attached at attached

base base
25-100% 25-100% 50-100% 50-100% Surrounds wound
covered covered covered covered edges

Care Program

South West Regional Wound
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Type of Necrosis By Wound
Etiology

Arterial/ischemic wounds:

Dry gangrene

Thick, dry, desiccated black/gray appearance
Firmly adherent

May be surrounded by an erythematous halo

Neurotropic wounds:
Do not present with necrotic tissue in wound typically
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Have hyperkeratosis surrounding wound

Venous leg ulcers:
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Eschar or slough
Usually yellow fibrous material

Pressure Sores:

Relates to the depth of the injury
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DEBRIDEMENT: INTERVENTION FOR
NECROTIC TISSUE
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What is Debridement?
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* The process of removing dead, contaminated, or adherent
tissue and/or foreign material from a wound

* Five primary methods:
Mechanical Debridement
Enzymatic Debridement
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Sharp Debridement
Autolytic Debridement
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Biologic Debridement
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Mechanical Debridement!

* “The use of some outside force to remove dead tissue”, i.e.:
Wet to dry gauze dressings
Wound irrigation
Whirlpool

* Wet to dry gauze continues to be the most commonly used
debridement technique despite it’s multiple disadvantages
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Click on the picture of the Versajet for a video of jet lavage
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Mechanical Debridement
Continued?

* Advantages:
Familiar to health care providers
Wound irrigation can reduce bacterial burden
Whirlpool may soften necrotic debris

* Disadvantages (wet-to-dry gauze):

Care Program

Non-selective
Rarely applied correctly
Painful

South West Regional Wound

More costly (labor and supplies)

May cause maceration
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Releases airborne organisms and causes cross-contamination?®



Enzymatic Debridement!

® “Applying a concentrated, commercially prepared
(proteolytic) enzyme to the surface of the necrotic tissue, in
the expectation that it will aggressively degrade necrosis by
digesting devitalized tissue’

® Requires a physician order and must be used according to the
manufacturers instructions
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® Cannot be used on dry wounds ... any eschar present must be
cross hatched
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Enzymatic Debridement
Continued!

® Advantages:
Selective
Effective in combination with other debridement techniques

® Disadvantages:

Enzymatic use is prolonged more than necessary, increasing
costs

Can be slow — 3-30 days to achieve a completely clean wound
bed (it is faster than autolysis however)

Requires a specific pH range (may cause local irritation due to pH
changes)

May be inactivated by contact with heavy metals (zinc or silver)
Risk of maceration and infection
Requires frequent dressing changes (1-3 times per day)
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Sharp Debridement!

* Performed either one time (surgical) or sequentially
(conservative)
* Surgical sharp debridement:
Use of scalpel, scissors, or other sharp instruments
Removal of viable and non-viable tissue
Most rapid and effective
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May convert chronic wound into an acute wound
Requires analgesics and availability of cautery equipment

Indicated for removal of thick, adherent and/or large amounts of
non-viable tissue and when advancing cellulitis or signs of sepsis
are present
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Requires a certain level of expertise, education and skill
Risk of bleeding
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Click here for a video of surgical debridement


http://www.youtube.com/watch?v=HkFNW9SIVuY

Sharp Debridement
Continued!

* Conservative sharp wound debridement (CSWD):

Use of scalpel, scissors, or other sharp instruments
Rapid and effective

Used in combination with enzymatic, mechanical, and/or
autolytic debridement to speed the removal of non-viable
necrotic debris/tissue
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Can be performed in any health-care setting by non-physician
clinicians (if they have the knowledge, skill, judgment and
authority to do so)

Does not require transfer to an acute facility
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Autolytic Debridement!

% 4

® “The process of using the body’s own mechanisms (enzymes)
to remove nonviable tissue”

® The collection of fluid at the wound site, “promotes
rehydration of the dead tissue and allows enzymes within the
wound to digest necrotic tissue”
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® May be accomplished by the use of any moisture-retentive
dressings, i.e. hydrocolloids, hydrogels, hypertonic
dressings/gels, and/or transparent films
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Autolytic Debridement
Continued!

® Advantages:

Painless in the majority of people with wounds

Effective, versatile, and easy to perform

Selective

Low cost

Can be used in conjunction with other debridement techniques

S
i
o
2
o
g
©
O

® Disadvantages:
Slow
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Caregiver education required for compliance
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Biologic Debridement!

* A.k.a. larval/maggot debridement therapy (use of medical
grade green bottle fly larvae/maggots)

® Controlled “application of disinfected maggots to the wound
to remove the nonviable tissue”1¢

Regulated by the FDA as a prescription only medical device
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® Maggots are left in the wound for 2-3 days . They secrete
“proteolytic enzymes that break down necrotic tissue and
then ingest the liquefied tissue”1°
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® The secretions also have antimicrobial properties, promote
growth of human fibroblasts and improve granulation tissue
formationt!-1?




Biologic Debridement
Continued!

® Widely used in parts of Europe and South America

® Advantages:
© Reduces bacterial burden
® Growth-stimulating effects
© Selective
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Click on the maggots to see a
short video on this therapy

® Disadvantages:
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® Limited number of studies
® “Yuck factor’

© Availability of sterile medical grade maggots
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® Lack of policies and procedures

Google images



http://www.google.com/imgres?imgurl=http://www.mountnittany.org/assets/images/krames/115677.jpg&imgrefurl=http://www.mountnittany.org/wellness-library/healthsheets/documents?ID=677&usg=__IOtzlZqRc_F2enilWnzasqGgGSg=&h=212&w=350&sz=58&hl=en&start=18&zoom=1&tbnid=J6zSb6KjcFImMM:&tbnh=125&tbnw=207&ei=RuapTf-UBerYiALzqdDvDA&prev=/search?q=closed+surgical+incision&um=1&hl=en&sa=G&biw=1272&bih=631&gbv=2&tbm=isch0,266&um=1&itbs=1&iact=rc&dur=509&oei=O-apTYWTLeG30QGqm7X5CA&page=2&ndsp=18&ved=1t:429,r:4,s:18&tx=106&ty=109&biw=1272&bih=631
https://www.youtube.com/watch?v=foCLp5Gxe6g

Review of Types of
Debridement

Debridement
Type

Definition

Examples

Mechanical

Use of an outside force to remove non-viable
tissue

Wet-to-dry gauze, wound
irrigation, whirlpool,
pulsed lavage

Enzymatic

Application of a concentrated, commercially
prepared enzyme to digest non-viable tissue

Collagenase

Sharp

Use of sharp instruments to remove non-
viable tissue

Scalpel, scissor, curette use

Autolytic

Use of the body’s own enzymes in wound
fluid along with moisture retentive dressings
to degrade non-viable tissue

Use of hydrocolloids, films,
hydrogels, and/or
hypertonic dressings

Biologic™

Application of medical grade maggots to
remove non-viable tissue

Larval debridement
therapy

Care Program

South West Regional Wound

[27])



Why Debride?

*  To remove the physical barrier to epidermal resurfacing,
contraction, or granulation

* To reduce bacteria burden by removing necrotic tissue

*  To convert a chronic wound to an acute wound by stimulating
the healing cascade

Care Program

South West Regional Wound

* To facilitate earlier coverage of the wound with active
dressings or biologicals

(28]



Who Can Debride?

* Under the 1991 Regulated Health Professions Act (Ontario),
debridement is within the controlled acts authorized for
nursing

% 4

* An RN or an RN(EC) who meets certain conditions, i.e. has the
knowledge, skill, judgment and authority, can initiate and/or
provide an order for an RN or RPN to perform care of wound
below the dermis or mucous membrane, which includes
cleansing, soaking, irrigating, probing, debriding, packing,
dressing®
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Who Can Debride: CSWD

* The Long Term Care Homes Act and the Public Hospitals Act
do not allow a nurse to initiate CSWD in the absence of a
physician order

* There is no Act that precludes nurses in the community from
performing CSWD in the absence of a physician order, but it is
STRONGLY suggested that the nurse communicates her intent
to perform CSWD to the primary care physician BEFORE doing

Google images
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Who Can Debride
Continued

* Specialized practice skills such as CSWD are not generally
included in the RN’s basic preparation; therefore additional
instruction and supervision are necessary to ensure the
individual is competent to perform the identified skills or acts
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Who Can Debride Wounds

* The nurse who performs CSWD is expected to have:
A good knowledge of relevant anatomy
The ability to identify viable tissue
Access to adequate equipment, lighting and assistance

The capacity to explain the procedure and obtain informed
consent
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The ability to manage pain and discomfort prior to, during, and
following the procedure

The skill to deal with complications such as bleeding
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The ability to recognize their skill imitations and those of the
technique

Knowledge of infection control practices
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The ability to utilize secondary debridement techniques if needed




How Do We Debride?

* After a thorough holistic assessment of the person and their
wound, and determination that debridement is indicated, you
must first choose the most appropriate type(s) of
debridement. This is dependent on the:

Knowledge, skill and authority of the health care practitioner

Availability of required resources
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Overall condition of the person with the wound, and their
‘healability’

Characteristics of the wound and wound tissue
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Presence of wound related pain
Required speed and tissue selectivity of debridement
Costs associated with available debridement techniques
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Presence of wound infection
Physical environment
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Choosing How to Debride’

TASER

Key Factors in Deciding Method of Debridement

Surgical | Enzymatic | Autolytic | Biologic | Mechanical

Speed ] 3 g, 2 4

Tissue L 1 4 2 5 BE
ey
Painful g, 2 ] 3 4 55
wound %55
Exudate 1 4 3 5 2 =
Infection 1 4 5 2 3 %
Cost 5 2 1 3 4 5

Where 1 is most desirable and 5 is least desirable
Adapted from Sibbald RG, Wiliamson D, Orsted HL, et al.!

[3¢)

Canadian Association of Wound Care




Red/Yellow/Black System

% 4

* The type of non-viable tissue present can help identify the
phase of wound healing and as such, the most appropriate
debridement options?3:

Red e Wound bed is clean and wound tissue is red/pink
e  Goal: maintain moist wound healing environment o %
e  Wound bed has slough/fibrin present and tissue may be a combo of red/pink + g ’8
ivory/canary yellow/green (depending if infection is present) E %
e Not all yellow is bad — granulation grows through yellow fibrin. Healthy tendon .%55
Yellow® may appear white/yellow &
e Goal: maintain moist wound healing environment whilst managing excessive @
exudates and removing slough via sharp, mechanical, enzymatic, and/or E
autolytic debridement g
e  Wound bed has non-viable tissue present. Tissue combo may be dark brown/
grey/ black +/- red/pink +/- ivory/canary yellow/green.
Black® e Goal (healable wound and eschar is not stable and on heel): remove non-viable
tissue via sharp, mechanical, enzymatic and/or autolytic debridement ( 35 J

*If more than one color of tissue is present in the wound bed, target treatment based on the tissue type that is present in the
greatest amount




OUTCOME MEASUREMENTS OF DEBRIDEMENT
AND REFERRAL CRITERIA
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Outcome Measures!

* Three appropriate characteristics for evaluating the
effectiveness of debridement are the:

Type of necrotic tissue

Amount of necrotic tissue
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Adherence of the necrotic tissue to the wound
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Amount of Necrotic Tissuel

ILOO et
Mo cppe O¥

* Amount should diminish progressively if therapy appropriately

* Can be measured:
Using linear measurements (length x width)
By determining percentage of wound bed covered
By photography
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* Estimate percentages in the following way:

<25% wound bed covered
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25-50% wound covered
>50 and <75% wound covered
75-100% wound covered
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Type of Necrotic Tissue!

%,

e
“No care #%°

* Type of necrotic tissue should change as the wound improves,
when conservative methods of debridement are used

* As necrotic tissue rehydrates its appearance will change from
dry/black, to soggy/soft/yellow, to mucinous easily dislodged
tissue

S
i
o
2
o
g
©
O

* Can rate the type of necrotic tissue as:
White/gray nonviable tissue and/or non-adherent yellow slough
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Loosely adherent yellow slough
Adherent soft black eschar
Firmly adherent, hard black eschar
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Adherence of Necrotic .
TiS S u e 1 o c,;nlg}:.@"@

* Adherence of necrotic tissue should decrease as debridement
proceeds

* Necrotic tissue may initially be firmly attached, then starts
liftting (usually at edges first), and eventually disengages from
the base of the wound
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Referral Criterial

* Dry gangrene or dry ischemic wounds
* Elevated temperature

* No wound improvement

* Evidence of cellulitis or gross infection
* Exposed bone or tendon
* Evidence of abscess
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WRWCP Debridement %°
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Resources

6 Local Wound Care - South West Regional Wound Care Program - Windows Internet Explorer

@g;f ® I@ hittp: /fwvw . swrwoundcareprogram.ca, 110 /Local_Wound_C j |E| (& South West CCAC Intranet Syst... | = Local Wound Care - South W.., X | | ot 323? {% I
| Fle Edt View Favortes Took Hep

J iéB ¥ Summer STEM Camp a en Qutcome-Based Pathways b2 Sungested Sites = a Web Slice Gallery =
Resources Based on Wound Bed Preparation > Treat the Cause’ Resources

‘Local Wound Care’ Resources

Local wound care involves assessing and monitoring the wound history and physical = '8 o
characteristics and: Preparing the Wound Bed Paradigm 8 g
* Wound debridement; Person with  Chronic Wound ; O
+ Assessment and treatment of increased bacterial burden or infection and inflammation; I ] —1 <2
* Management of moisture, including appropriate wound cleansing and dressing Tdmm @ ‘::L:‘::*;.:“ g %
selection, and: e enaec Qe f e D0
* Re-assessment of the wound and consideration of adjunctive therapy use. — Dq:)
[ | | "‘"'"J“""‘" MniL.um '.(7;
The following resources are intended for health care providers involved in skin and wound ~ eemet | o ietion Balanco ()
care, to use to educate themselves, their co-workers, and/or their patients. The guidelines, | } | E
procedures, tools and posters can also be taken, modified as necessary, and implemented PO L s
in health care facilities within copyright restrictions (which are noted with specific tools T —— UO)

¥
+ Adjunctive thetapes

where applicable) and with approval from your organizations senior managers.

gt e il B, O A, st C5, ot ol

» Debridemen

Guideline and Procedures: Wound Debridement (excluding
conservative sharp debridement)

Guideline and Procedure: Conservative Sharp Wound
Debridement (CSWD)




Review

1. The significance of necrotic tissue

2. Therapeutic interventions for necrotic tissue including:
Mechanical debridement
Enzymatic debridement
Sharp debridement
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Autolytic debridement
Biologic Debridement
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3. OQOutcome measurements of debridement and referral
criteria
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For more information visit: swrwoundcareprogram.ca
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