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With the advent of advanced wound care technolo-
gies, such as bioengineered tissue and topically applied
growth factors, much attention is being focused on opti-
mizing the outcomes of treatment using such technolo-
gies. Efforts to increase the value of these and other tech-
nologies, as well as improve healing of chronic wounds
in general, have been aimed at addressing one or more
of the factors associated with chronicity of wounds.
Chronic wounds exhibit an impaired response to
wound healing.1 A number of factors are thought to
impair wound healing including the presence of necrot-
ic tissue and bacteria (number, species, and composi-
tion), the lack or unavailability of growth factors and/or

Introduction

Heather Zacur, BS;1 Robert S. Kirsner, MD1,2

From the 1Department of Dermatology and Cutaneous
Surgery and the 2Department of Epidemiology of Public
Health, Veterans Affairs Medical Center, University of

Miami School of Medicine, Miami, Florida

WOUNDS 2002;14(7 Suppl E):2E–7E

Debridement: Rationale and
Therapeutic Options

Address correspondence to: 
Robert S. Kirsner, MD, University of Miami

School of Medicine/Veterans Affairs Medical Center
1201 NW 16th St., Miami, FL 33125

Phone: (305) 324-3167; Fax (305) 324-3125;
Email: rkirsner@med.miami.edu

Abstract: Debridement is commonly defined as the
process of removing necrotic, devitalized tissue and foreign
material from a wound. The presence of necrotic tissue within
a wound may impair wound repair processes by stimulating
inflammation and delaying granulation and epithelialization.
However, the above definition of debridement may not tell the
whole story. Debridement may additionally remove senescent
cells from the wound bed and nonmigratory cells from the
ulcer edge and also remove excessive or abnormal bacteria;
all of which may allow for improved availability of growth fac-
tors. This supplement will review the rationale for debride-
ment, existing clinical data supporting debridement, and the
various debridement options available.

Completion Time: The estimated time to completion for this
activity is 1 hour.

Target Audience: This CME activity is intended for dermatolo-
gists, surgeons, internists, and physicians who treat wounds.

At the conclusion of this activity, the participant should
be able to:
1) Describe the rationale for debridement of chronic wounds.
2) Appreciate the different types of debridement techniques.
3) Discuss the advantages and limitations of each debride-

ment technique.

Disclosure: All faculty participating in Continuing Medical Edu-
cation programs sponsored by HMP Communications are expect-
ed to disclose to the program audience any real or apparent con-
flict(s) of interest related to the content of their presentation. Ms.
Zacur and Dr. Kirsner disclose no financial conflicts.

Commercial Support Disclosure: This activity is financial-
ly supported through an unrestricted educational grant by
Healthpoint Ltd., Ft. Worth, Texas.

Accreditation: HMP Communications is accredited by the
Accreditation Council for Continuing Medical Education to pro-
vide continuing medical education for physicians. 

Designation: HMP Communications designates this continuing
medical education activity for 1 credit hour in Category 1 of the
Physician’s Recognition Award of the American Medical Associa-
tion. Each physician should claim only those hours he/she spent in
the educational activity. 

Method of Participation: Read the article, take, submit, and
pass post-test by September 15, 2003.

How to obtain educational credits by reading this arti-
cle: Participants must score at least 70 percent on the questions
and successfully complete the entire evaluation form (found at end
of article), tear answer and evaluation form out or copy it, and
send it to the correct address listed below. Certificates will be
mailed to those who successfully complete the learning assessment
by September 15, 2003. 

Fax the completed form to (610) 560-0501 or mail the completed
form to:

Trish Levy, CME Director
HMP Communications
83 General Warren Blvd.
Suite 100
Malvern, PA 19355

This activity has been planned and produced in accordance with
the ACCME Essential Areas and Policies.

Release date: September 15, 2002
Expiration date: September 15, 2003



Vol. 14, No. 7 Supplement E September 2002  3E

ZACUR AND KIRSNER

their receptors, the presence of increased inflammatory
cytokines, the development of cellular senescence,
abnormal matrix metalloproteinase regulation, and
decreased perfusion and oxygenation of the wound.2,3

The subject of this supplement is debridement, which
addresses several of these factors and plays an essential
role in the proper management of chronic wounds. 

Debridement is commonly defined as the process of
removing necrotic, devitalized tissue and foreign material
from a wound. The presence of necrotic tissue within a
wound may impair wound repair processes by stimulat-
ing inflammation and delaying granulation and epithe-
lialization.4 However, the above definition of debridement
may not tell the whole story. Debridement may addition-
ally remove senescent cells from the wound bed and non-
migratory cells from the ulcer edge, and also remove
excessive or abnormal bacteria; all of which may allow for
improved availability of growth factors (Table 1).2,5 Sever-
al methods for debridement exist including surgical,
enzymatic, mechanical, autolytic, and biosurgical. This
supplement will review the rationale for debridement,
clinical data supporting debridement, and the various
debridement options available. 

Removal of bacteria. The presence of necrotic tissue
supports the growth of bacterial organisms.6 It has been
suggested that significant numbers of bacteria in a
wound may impede healing.7 The presence of microbial
organisms in a chronic wound is inevitable and is not
necessarily detrimental to healing. The majority of
chronic wounds that heal do so in a polymicrobial envi-
ronment. However, when bacteria are present in
increased numbers or pathogenicity, complications may
arise. Wounds exhibiting increased bacterial burden (tra-
ditionally considered greater than 105 colonies per gram
of tissue) have reduced healing responses when com-
pared to wounds containing fewer bacteria.8 Whether
bacterial burden is a cause or consequence of impaired
healing is not entirely clear.

Infected or heavily colonized wounds feature friable
and hemorrhagic granulation tissue and decreased tensile
strength.7 The sheer number of bacteria may not tell the
entire story, as the type of bacterial species present may
also be important. A single species, such as beta hemolyt-
ic streptococci, or combinations of species can be harmful
to a wound regardless of number.9,10 In addition, recent

recognition of the potential detrimental effects of biofilms
in wounds may also be important. Biofilms are commu-
nities of bacteria and other organisms that are embedded
within an extrapolysaccharide matrix.11 Different than
planktonic, free-living bacteria, biofilms demonstrate
increased adherence to the wound bed and increased
resistance to antimicrobial agents and to the immune sys-
tem of the host. Debridement may be effective in detach-
ment and removal of biofilms from the wound bed.

Bacterial contributions to impaired healing are multi-
factorial. Prolonged exposure to bacteria in chronic
wounds leads to an altered, often prolonged inflamma-
tory response, resulting in the release of free oxygen rad-
icals and various lytic enzymes that stimulate tissue
damage.12 Tissue hypoxia may also ensue during the
inflammatory response. In a cyclical fashion, this sup-
ports further bacterial growth. Proteases released by the
bacteria may attack growth factors and other tissue pro-
teins vital to the healing process.13 Excessive exudate,
another consequence of increased bacterial burden, also
appears to impair healing via degradation of growth fac-
tors and matrix proteins, resulting in a reduction of cell
proliferation.14 Therefore, by decreasing bacterial burden,
debridement may ultimately reduce a number of factors
that impede the healing process.

Stimulation of growth factor activity. Chronic
wounds may be deficient in, or have reduced availability
of, important growth factors, such as platelet-derived
growth factor (PDGF), fibroblast growth factor (FGF), epi-
dermal growth factor (EGF), and transforming growth
factor beta (TGF-β).15 Growth factors may be present but
unavailable due to abnormal binding to matrix proteins;
an example of this is the growth factor trap hypothesis,
proposed as a cause for venous ulceration.16 This hypoth-
esis proposes that venous hypertension results in the leak-
age of macromolecules into the dermis that trap (i.e., bind)
growth factors, making them unavailable for wound
repair. Even if present, growth factors need to be exposed
to properly functioning cells with the appropriate recep-
tors to bind effectively. In chronic wounds, dead tissue is
unreceptive to growth factors and acts as a physical barri-

Benefits of Debridement

Table 1. Rationale for debridement

• Remove necrotic tissue 
• Remove senescent cells from the wound bed 
• Remove nonmigratory cells from the ulcer edge
• Remove excessive or abnormal bacteria
• Improve availability of growth factors 
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er for growth factor-receptor interaction.2 Debridement
may accelerate healing by clearing this dead tissue, there-
by, uncovering viable receptors for growth factors to bind. 

Debridement, which results in bleeding, stimulates the
production of blood-borne growth factors. During the
coagulation cascade, platelets control bleeding and form a
platelet plug. In addition, activated platelets, through their
alpha granules, release various growth factors and
cytokines, including PDGF, TGF-β, and fibronectin.17

These act as chemoattractants for inflammatory cells and
mitogens for fibroblasts and epithelial cells, all crucial
components for proper wound healing. 

In practice, debridement commonly precedes topical
application of growth factors. The reason for this practice
is that patients heal a greater percentage of the time when
rhPDGF is combined with surgically debrided diabetic
foot ulcers compared with application of rhPDGF alone.13

Removal of senescent cells. Cellular senescence may
contribute to impaired healing of chronic wounds. Senes-
cent (or aged) cells are cells that have markedly decreased
proliferation and protein production even though they
remain viable. Wounds present for a greater length of time
have wound fibroblasts less responsive to growth factor
stimuli. For example, TGF-β1 and PDGF, which stimulate
fibroblasts to proliferate and to synthesize and deposit col-
lagen and proteoglycans during extracellular matrix pro-
duction, do so to a lesser extent with fibroblasts derived
from wounds of long duration.18,19 These senescent fibrob-
lasts have been found in a variety of chronic wound
types.20,21 This finding is consistent with studies that have
found that wounds present for long duration are more dif-
ficult to heal.22 The population of senescent fibroblasts is
reduced as wound repair progresses, further suggesting
the detriment of cellular senescence. Debridement has the
opportunity to remove the senescent fibroblasts, leaving
younger, more viable cells and a healthier environment
for the wound to heal.

Removal of hyperproliferative, nonmigratory tis-
sue. One role of debridement is to remove the callus
often surrounding chronic wounds, especially neuro-
pathic or pressure ulcers.23 In addition to callus, the edge
of a chronic wound may be thickened or hyperprolifer-
ative. This finding may be accentuated to a degree that
the wound edge can take on, histologically, a pseudo-
carcinomatous appearance.24 Unfortunately, epithelial
proliferation and migration are two distinct biologic
phenomena.25 A hyperproliferative epithelium is non-
migratory and thus slows healing. Debridement can
remove this hyperproliferative, nonmigratory edge.

This allows remaining cells to undergo normal prolifer-
ation, migration, and healing.

Surgical/sharp debridement. Surgical debridement is
the removal of necrotic, devitalized tissue by using a sharp
instrument, such as scalpel, scissors, curette, or forceps.
Recently, debridement with lasers, which both cuts and
cauterizes, is a high-tech alternative. Wounds with large
quantities of necrotic debris are good candidates for sur-
gical debridement,5 but given the theoretic advantages of
debridement, it is possible other wounds may benefit as
well. Certainly, when necrotic tissue in a wound poses a
serious threat to the patient (e.g., sepsis or cellulitis), surgi-
cal debridement is the method of choice, as debridement
must occur as quickly as possible. Although surgical
debridement is rapid, it is also considered nonselective,
since viable tissue lying adjacent to the dead tissue may be
excised as well.26 Control of pain during the procedure is
important and can be accomplished with anesthesia. Pain
after the procedure may occur and needs to be managed
with analgesics. If frequent debridement is required, asso-
ciated pain is a limitation. Surgical debridement should be
performed by trained individuals.5 It may be performed at
the bedside and, in more extensive cases, in an operating
room. The latter increases the cost of the procedure but
may be prudent in extensive cases to decrease the risk of
secondary infection. 

Mechanical debridement. Various methods may be
used for mechanical debridement including application of
wet-to-dry dressings, high-pressure irrigation, and
whirlpool baths, among others.27 Wet-to-dry debridement
involves covering a wound with a saline-moistened
dressing and allowing it to dry. After it has dried, the
dressing is removed and the necrotic tissue that has
adhered to the dressing is also removed. This method is
nonselective and painful as it also lifts away some viable
tissue present in the wound.28 High-pressure irrigation
and whirlpool baths debride wounds using water, but
these methods may also result in periwound maceration.29

Theoretically, waterborne pathogens may cause infection
or contamination of the wound bed. In practice, wet-to-
dry debridement may still be the most commonly
employed technique, but this method of mechanical
debridement is outdated and should be avoided if other
options are available.30

Autolytic debridement. Autolytic debridement

Types of Debridement
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uses the body’s own enzymes to dissolve necrotic tis-
sue within the wound. A moist environment acceler-
ates the autolytic process.31 Occlusive and semi-occlu-
sive dressings allow better contact between the necrot-
ic debris and lysosomal enzymes in the wound.32

Hydrocolloids, hydrogels, transparent films, and algi-
nates are moist interactive dressings that can be used
for autolytic debridement. This method is selective
and causes little or no pain. However, autolytic
debridement may be slow.

Biosurgical debridement. Biosurgical debridement
involves the use of maggots to remove nonviable tissue
from a wound. Sterile maggots from the species Lucilia
sericata (greenbottle fly) are applied to a wound, then
covered by a dressing. Within the wound, the maggots
liquefy necrotic tissue and then ingest it.29,33 The maggots
are left inside the wound for approximately one to three
days.34 Additionally, maggots demonstrate the ability to
consume bacteria—including certain antibiotic-resistant
strains—decreasing the patient’s risk of developing clini-
cal infection.31,35 Larval secretions have been shown to pro-
mote the growth of human fibroblasts in vitro and may
enhance the effects of debridement for stimulating granu-
lation.36 Patients that experience pain with maggot thera-
py are treated with analgesics. In some cases, patients are
uncomfortable with the notion of maggot debridement,
and this must be considered when choosing the best treat-
ment for a patient. In addition, lack of widespread avail-
ability of this treatment choice is a consideration.

Enzymatic debridement. In many cases, debride-
ment that is faster than autolytic debridement as well as
more conservative than surgical debridement is desired.
In these instances, enzymatic debridement has become a
well-accepted method.37,38 Several different enzyme
preparations are available, each of which provides a
unique set of chemical activities, which should be con-
sidered when choosing the proper enzymatic debriding
agent. The two most widely used products today are
topical preparations of collagenase (Collagenase Santyl®

Ointment, Smith & Nephew®, Largo, FL) and
papain/urea (Accuzyme® Papain-Urea Debriding Oint-
ment, Healthpoint™, Fort Worth, TX). The collagenase
product is a partially purified preparation of collagenase
derived from bacteria. In addition to collagen, it appears
other enzymatic activities are also associated with this
product giving it the ability to degrade substrates other
than collagen. Hebda and Lo recently reported that this
collagenase preparation is capable of the in-vitro action of
the following substrates: heat denatured porcine skin,

elastin, and, to a much lesser extent, fibrin.37 The papain-
based product is comprised of papain (purified from
papaya fruit) mixed with a chemical agent, urea. The
mixture of the enzyme with urea provides more effective
debriding than papain alone. Hebda and Lo demon-
strated the efficacy of the papain/urea mixture against
heat denatured porcine skin but with significant efficacy
against fibrin, a common component of eschar. Previous
work demonstrated that both collagenase and
papain/urea were decidedly more effective against
denatured (devitalized) proteins than against nondena-
tured (native) proteins.37,38 This finding translated into the
effective digestion of devitalized tissue in animal injury
models without an adverse impact on surrounding
healthy tissue;37 the papain/urea mixture provided typi-
cally rapid digestion of the devitalized tissue.39 Clinical
assessments have also been carried out to examine the
efficacy of these two products. Collagenase enhances
removal of devitalized tissue compared to the vehicle
containing heat-inactivated enzyme.40 Variable results
have been obtained when comparing collagenase
against other active agents and debridement formula-
tions.41,42 Papain/urea mixtures have also been examined
for their efficacy in wound debridement and have yield-
ed consistently positive results.43–46 Recently, examination
of the two debriding agents was carried out, and the
interim results were reported by Alvarez, et al.47 Subjects
with stable pressure ulcers were randomized to treat-
ment with either papain/urea or collagenase. Several
parameters associated with debridement were exam-
ined. The interim report concluded that debridement
was more rapid with the papain/urea formulation.
Rapid debridement was positively correlated with rapid
appearance of granulation tissue. The interim outcomes
of this study also provided evidence of the specificity of
papain/urea to devitalized tissue. Neither preparation
was associated with any substantial adverse events.

The use of debridement as a standard procedure for
proper wound management is based largely on expert
consensus as opposed to randomized clinical trials.
However, some clinical trial evidence for debridement
does exist. One landmark trial supporting its use in
chronic wounds was published in 1996 by Steed, et al.13

In this study, which was part of the data that led to the
approval of rhPDGF for diabetic neuropathic foot ulcers,

Evidence of the Benefit of Debridement



 6E WOUNDS: A Compendium of Clinical Research and Practice

ZACUR AND KIRSNER

higher healing rates were observed in those treatment
centers that performed more frequent surgical debride-
ment of diabetic foot ulcers compared to other centers
that did not debride as often. Other data from clinical
series exist. For example, in one study, 26 out of 30 refrac-
tory ulcer patients showed successful healing following
two-stage surgical debridement.48 For biosurgical
debridement, one study demonstrated a 68-percent
decrease in the mean area of slough and necrotic tissue
in leg ulcers following maggot therapy, while the area of
granulation tissue increased by 26 percent.49 There was
also a reduction in the amount of exudate, odor, and bac-
teria present. Collagenase and papain/urea formula-
tions have been demonstrated to have degrading effects
on wound components, such as collagen, fibrin, and
elastin both in vitro and clinically.37,47 A recent study
showed that collagenase in vitro was capable of degrad-
ing both collagen and elastin, while papain/urea was
effective for fibrin and collagen degradation.37

However, given the theoretic advantages of
debridement based upon proposed mechanisms of
chronicity of wounds, more and better data is needed
to document the efficacy of debridement. Debride-
ment for most wound types is considered the standard
of care, and this standard should be based upon well
performed randomized trials. Given the widespread
acceptance of debridement and potential theoretical
benefits, the utility of debridement should be proven
in a more rigorous fashion.

Debridement remains a standard of care among pro-
fessionals. Accomplished by either surgical or nonsurgical
means, it is thought to be fundamental to proper healing.
Debridement may work by a variety of mechanisms. It
removes devitalized tissue in addition to ridding the
wound of detrimental bacteria, senescent fibroblasts, and
hyperproliferative cells while also stimulating important
growth factor activity. It reduces harmful inflammation
and exudate and allows more adequate granulation and
epithelialization to occur. The optimal method depends
on the unique characteristics of the patient and his or her
wound. Although many steps are required for optimal
wound care management, debridement is an integral part
of transforming the hostile environment of a chronic
wound into a more receptive milieu to allow healing or to
optimize the use of advanced wound care products.
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Questions (Select one answer per question)

1. Which of the following is NOT a debridement
method?
A. Electrical
B. Mechanical
C. Surgical
D. Enzymatic

2. Each of the following is a theoretic reason debride-
ment may work EXCEPT?
A. Removal of senescent cells
B. Activation of complement
C. Improvement of matrix metalloproteinases
D. Removal of potential biofilm

3. Which of the following is a poor prognostic factor
for healing?
A. Wound color
B. Wound smell
C. Wound duration
D. Wound taste

4. Bacteria may be detrimental for which of the follow-
ing reasons?
A. Increased number
B. Species type
C. Increased adherence to wound
D. All of the above

5. Maggots:
A. Stimulate growth of human fibroblasts in vitro
B. Digest living tissue
C. Secrete alpha 1 antitrypsin
D. Cause solidification of necrotic material

6. Papain is derived from:
A. Avocado
B. Papaya
C. Apple
D. Mango

7. Papain/urea will not debride:
A. Denatured collagen
B. Fibrin
C. Granulation tissue
D. Devitalized porcine tissue 

8. Diabetic foot ulcers will be improved by all of the fol-
lowing EXCEPT? 
A. Offloading
B. Debridement
C. Platelet-derived growth factor
D. Dry gauze dressings

9. Proof of efficacy of debridement for chronic wounds
would best be supported by which of the following? 
A. Randomized clinical trial
B. Case series
C. Case report
D. Expert opinion

10. Biofilms differ from planktonic bacteria by which of
the following?
A. Embedded in an extrapolysaccharide matrix
B. Demonstrate increased adherence to the wound bed
C. Have increased resistance to antimicrobial agents
and to the immune system of the host
D. All of the above
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1) Describe the rationale for debridement of chronic
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